
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
70

3 
59

9
A

1
��&������������

(11) EP 1 703 599 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
20.09.2006 Bulletin 2006/38

(21) Application number: 06003270.3

(22) Date of filing: 17.02.2006

(51) Int Cl.: �
H01R 13/641 (2006.01) H01R 13/627 (2006.01)

H01R 13/635 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(30) Priority: 14.03.2005 JP 2005071259

(71) Applicant: Sumitomo Wiring Systems, Ltd.�
Yokkaichi-�City, �
Mie, 510-8503 (JP)�

(72) Inventor: Nakamura, Hideto 
c/o Sumitomo Wiring Systems, Ltd
Yokkaichi-�city
Mie 510-8503 (JP)�

(74) Representative: Müller- �Boré & Partner 
Patentanwälte
Grafinger Strasse 2
81671 München (DE) �

(54) A connection detecting connector and a connection detecting connector assembly

(57) An object of the present invention is to provide a connection detecting connector for preventing a slider from
starting moving during a connecting operation, thereby guaranteeing a proper connection.

While forces are accumulated in springs 50 during a connecting operation, upright surfaces of a main stopper portion
41 and a locking hole 32 of a lock arm 24, i.e. the surfaces thereof extending in a direction substantially normal to a
retreating direction of a slider 20, are opposed to each other. Thus, even if spring forces act, no components of force
are created in such a direction as to disengage the slider 20. Therefore, there is no likelihood that a locked state of two
connector housings 1, 10 are canceled to let the slider 20 move backward during the connecting operation of the two
connector housings 1, 10. The locked state of two connector housings 1, 10 is reinforced, whereas the main stopper
portion 41 is forcibly displaced as being pushed up by a locking projection 13 in such a direction as to be disengaged
from the locking projection 13. Therefore, the locked state of the two connector housings 1, 10 can be securely canceled.
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Description

�[0001] The present invention relates to a connection detecting connector and to a connection detecting connector
assembly.
�[0002] A so-�called connection detecting connector capable of detecting that two connector housings have reached a
properly connected state is known from Japanese Unexamined Patent Publication No. 2000-82541. When a resiliently
deformable lock arm provided on one connector housing moves onto a locking projection provided on the other connector
housing as the two connector housings are connected, it is engaged with a slider provided in the one connector housing
to prevent a backward movement of the slider and compress a spring. When the lock arm returns after moving over the
locking projection, it is disengaged from the slider and the slider moves backward by a resilient restoring force of the
spring, thereby making it recognizable that the properly connected state was reached. This connector is constructed to
disengage the lock arm and the slider utilizing only a resilient reactive force of the lock arm. A frictional force between
the lock arm and the slider is set to be smaller than the resilient reactive force of the lock arm. As one means, either
one of two locking surfaces is formed into a slanted surface to permit the lock arm to smoothly return.
�[0003] However, in this connector, the locking surfaces are likely to slip along each other by forming the locking surface
into the slanted surface, wherefore the lock arm and the slider may be disengaged regardless of an ongoing connecting
process to let the slider start moving. The start of the movement of the slider before the two connector housings reach
the properly connected state leads to a misunderstanding that the properly connected state was reached regardless of
the ongoing connecting process. Thus, a primary role of the connection detecting connector is lacking.
�[0004] The present invention was developed in view of the above problem, and an object thereof is to guarantee a
substantially properly connected state by preventing a movable member from starting moving during a connecting
process.
�[0005] This object is solved according to the invention by the features of the independent claims. Preferred embodi-
ments of the invention are subject of the dependent claims.
�[0006] According to the invention, there is provided a connection detecting connector, comprising:�

a connector housing connectable with a mating connector housing,
the connector housing including:�

a lock arm resiliently deformable to move substantially onto a locking projection of the mating connector housing
during a connecting operation of the connector housing with the mating connector housing and returnable
towards or to an initial state upon moving over the locking projection when the two connector housings reach
a substantially properly connected state, thereby locking the two connector housings in the substantially properly
connected state,
a movable member arranged at a side toward which the lock arm is resiliently deformed, and
a biasing member provided between the movable member and the connector housing to accumulate a biasing
force,

wherein:�

at least one stopper portion provided in the movable member to be engaged with the resiliently deformed lock arm
during the connecting operation to substantially prevent a movement of the lock arm, whereby the biasing member
can be operated by the connector housing to accumulate a force, and the lock arm returns to be disengaged from
the stopper portion when the substantially properly connected state is reached, whereby the movable member is
moved by a restoring force of the biasing member, making it recognizable that the substantially properly connected
state was reached, and
one or more locking surfaces of the stopper portion and the lock arm abut on each other in a state where almost no
components of force are created in such a direction as to resiliently deform the lock arm during the connecting
operation.

�[0007] Accordingly, since the stopper portion provided in the movable member is engaged with the lock arm to prevent
a movement of the movable member during the connecting operation, the biasing member is pushed or urged by the
connector housing to accumulate a force. During this time, the locking surface�(s) of the stopper portion and the lock arm
strongly abut on each other. However, since these locking surfaces abut on each other in such a state where almost no
components of force are created in the deforming direction of the lock arm, there is no likelihood that the movable
member starts moving by being disengaged.
�[0008] According to a preferred embodiment of the invention, with the two connector housings substantially properly
connected, a receiving portion formed to project from the movable member toward the locking projection is located at
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the side toward which the lock arm is resiliently deformed and forcibly displaces the movable member in such a direction
as to disengage the stopper portion and the lock arm from each other by being urged by the locking projection.
�[0009] In the properly connected state, the receiving portion is pushed up by the locking projection to forcibly displace
the movable member in such a direction as to disengage the stopper portion and the lock arm from each other. Thus,
after the engaged state of the lock arm and the stopper portion is securely canceled and the lock arm resiliently at least
partly returns and is engaged with the locking projection to lock the two connector housings in the substantially properly
connected state, the movable member moves backward, making it recognizable that the substantially properly connected
state was reached.
�[0010] Preferably, the movable member comprises a slider movable substantially along connecting and separating
directions of the two connector housings.
�[0011] Most preferably, the biasing member comprises at least one spring extendible and compressible substantially
along the connecting direction of the two connector housings.
�[0012] According to a further preferred embodiment of the invention, there is provided a connection detecting connector,
comprising: �

two connector housings connectable with each other,
one connector housing including a locking projection,
the other connector housing including:�

a lock arm resiliently deformable to move onto the locking projection during a connecting operation of the two
connector housings and returnable to an initial state upon moving over the locking projection when the two
connector housings reach a properly connected state, thereby locking the two connector housings in the properly
connected state,
a slider movable along connecting and separating directions of the two connector housings and arranged at a
side toward which the lock arm is resiliently deformed, and
a spring provided between the slider and the one connector housing and extendible and compressible along
the connecting direction of the two connector housings,

wherein:�

a stopper portion provided in the slider is engaged with the resiliently deformed lock arm during the connecting
operation to prevent a movement of the lock arm, whereby the spring can be pushed by the one connector housing
to accumulate a force, and the lock arm returns to be disengaged from the stopper portion when the properly
connected state is reached, whereby the slider is moved by a restoring force of the spring, making it recognizable
that the properly connected state was reached, and
locking surfaces of the stopper portion and the lock arm abut on each other in a state where almost no components
of force are created in such a direction as to resiliently deform the lock arm during the connecting operation and,
with the two connector housings properly connected, a receiving portion formed to project from the slider toward
the locking projection is located at the side toward which the lock arm is resiliently deformed and forcibly displaces
the slider in such a direction as to disengage the stopper portion and the lock arm from each other by being pushed
up by the locking projection.

�[0013] Accordingly, since the stopper portion provided in the slider is engaged with the lock arm to prevent a movement
of the slider during the connecting operation, the spring is pushed by the one connector housing to accumulate a force.
During this time, the locking surfaces of the stopper portion and the lock arm strongly abut on each other. However,
since these locking surfaces abut on each other in such a state where almost no components of force are created in the
deforming direction of the lock arm, there is no likelihood that the slider starts moving by being disengaged. In the properly
connected state, the receiving portion is pushed up by the locking projection to forcibly displace the slider in such a
direction as to disengage the stopper portion and the lock arm from each other. Thus, after the engaged state of the
lock arm and the stopper portion is securely canceled and the lock arm resiliently returns and is engaged with the locking
projection to lock the two connector housings in the properly connected state, the slider moves backward, making it
recognizable that the properly connected state was reached.
�[0014] Preferably, an accommodating portion for the lock arm and the slider is provided in the other connector housing
and formed with an escaping opening extending in a displacing direction of the slider, and the lock arm is resiliently
deformed and the slider is displaced through the opening.
�[0015] Accordingly, the lock arm and the slider are let to escape outward through the opening formed in the accom-
modating portion. Thus, as compared to a case where an escaping space is defined in the accommodating portion
instead of the opening, the height of the entire connector can be reduced by as much as the escaping space.
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�[0016] Further preferably, the movable member includes at least one protrusion and engageable with at least one
groove portion provided in the mating connector housing to prevent a displacement of the movable member and to
permit a movement of the movable member.
�[0017] Still further preferably, either one of the slider and the other connector housing includes a protrusion and the
other thereof is formed with a groove portion engageable with the protrusion to prevent a displacement of the slider and
to permit a movement of the slider.
�[0018] Accordingly, since the movable member or slider preferably is exposed to the outside as a result of forming
the opening in the accommodating portion, the connector can be constructed such that the movable member or slider
is unlikely to come off if the protrusion and the groove portion engageable with each other are provided between the
slider and the connector housing.
�[0019] Further preferably, the movable member is formed with at least one auxiliary stopper portion to be engaged
with the lock arm to prevent a movement of the movable member together with the stopper portion as the lock arm
moves onto the locking projection during the connecting operation and to be disengaged from the lock arm as the lock
arm at least partly returns when the substantially properly connected state is reached.
�[0020] Still further preferably, the auxiliary stopper portion preferably comes to be at least partly located in a deformation
space for the lock arm to prevent the resilient deformation of the lock arm as the movable member moves after the
substantially properly connected state is reached.
�[0021] Most preferably, the slider is formed with an auxiliary stopper portion to be engaged with the lock arm to prevent
a movement of the slider together with the stopper portion as the lock arm moves onto the locking projection during the
connecting operation and to be disengaged from the lock arm as the lock arm returns when the properly connected state
is reached, and the auxiliary stopper portion comes to be located in a deformation space for the lock arm to prevent the
resilient deformation of the lock arm as the slider moves after the properly connected state is reached.
�[0022] Accordingly, since the movable member (preferably slider) is formed with the auxiliary stopper portion engage-
able with the lock arm as the lock arm moves onto the locking projection, the lock arm can be (preferably doubly) locked
by the stopper portion and the auxiliary stopper portion, thereby more securely avoiding such a situation where the
movable member (slider) inadvertently moves during the connecting operation. In the substantially properly connected
state, the auxiliary stopper portion is located in the deformation space for the lock arm to prevent the resilient deformation
of the lock arm. Therefore, a function of locking the two connector housings in the substantially properly connected state
can be more strengthened.
�[0023] According to teh invention, there is further provided a connection detecting connector assembly comprising a
connection detecting connector according to the invention or a preferred embodiment thereof and a mating connector
connectable therewith.
�[0024] According to a preferred embodiment of the invention, either one of the movable member and the mating
connector housing includes at least one protrusion and the other thereof is formed with at least one groove portion
engageable with the protrusion to prevent a displacement of the movable member and to permit a movement of the
movable member.
�[0025] Preferably, either one of the movable member and the mating connector housing includes at least one protrusion
and the other thereof is formed with at least one groove portion engageable with the protrusion to prevent a displacement
of the movable member and to permit a movement of the movable member.
�[0026] These and other objects, features and advantages of the present invention will become more apparent upon
reading of the following detailed description of preferred embodiments and accompanying drawings. It should be under-
stood that even though embodiments are separately described, single features thereof may be combined to additional
embodiments. �

FIG. 1 is a section showing a state before a connecting operation of two connector housings is started,
FIG. 2 is a section showing an intermediate state of the front end of a lock arm moving onto a locking projection
during the connecting operation,
FIG. 3 is a section showing a state where the front end of the lock arm is on the locking projection during the
connecting operation,
FIG. 4 is a section showing a state where a stopper piece is disengaged from the lock arm by being pushed up by
the locking projection and the lock arm has at least partly returned with the two connector housings substantially
properly connected,
FIG. 5 is a section showing an intermediate state when a slider moves from an advanced position to a retreated
position (RP) with the two connector housings properly connected,
FIG. 6 is a section showing a state where the slider has moved to the retreated position (RP) with the two connector
housings properly connected,
FIG. 7 is a section showing a state where an operable portion is pushed in the process of separating the two connector
housings,
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FIG. 8 is a section showing a state where the two connector housings are separated,
FIG. 9 is a plan view partly in section showing a state before the connecting operation of the two connector housings
is started,
FIG. 10 is a plan view partly in section showing a state when it is started to push springs during the connecting
operation,
FIG. 11 is a plan view partly in section showing a state where it is completed to push the springs with the two
connector housings properly connected,
FIG. 12 is a plan view partly in section showing a state where the slider is pushed towards or to the retreated position
(RP) by reactive forces of the springs with the two connector housings properly connected,
FIG. 13 is an exploded perspective view of a female connector,
FIG. 14 is a front view showing a state where the slider is assembled into the female connector housing,
FIG. 15 is a rear view showing the state of FIG. 14,
FIG. 16 is a plan view showing the state of FIG. 14,
FIG. 17 is a plan view of the female connector housing,
FIG. 18 is a plan view of the slider,
FIG. 19 is a bottom view of the slider,
FIG. 20 is a front view of the slider, and
FIG. 21 is a rear view of the slider.

�[0027] One preferred embodiment of the present invention is described with reference to FIGS. 1 to 21.
�[0028] A connection detecting connector according to this embodiment is comprised of at least one female connector
F and at least one male connector M connectable with each other along a connecting direction CD as shown in FIG. 1.
It should be noted that sides of the two connectors 1, 10 to be connected are referred to as front sides in this embodiment.
�[0029] The male connector M has a male connector housing 1 made e.g. of a synthetic resin and provided with at
least one receptacle 11 having an open front end. The receptacle 11 has a stepped portion at least partly circumferentially
formed substantially in an intermediate position (preferably substantially in the middles) of its inner surfaces with respect
to forward and backward directions FBD, wherein a front part (preferably substantially half) of the receptacle 11 before
the stepped portion is a receptacle front part 11A whose wall is thinner than a rear part (preferably substantially the rear
half) of the receptacle 11. One or more, preferably two male tabs 12 project substantially forward (or substantially along
the connecting direction CD) preferably substantially side by side along width direction from or at the back wall of the
receptacle 11. The leading ends of the male tabs 12 are located slightly behind the stepped portion, and a locking
projection 13 is formed in an widthwise intermediate position (preferably substantially in the widthwise center) of the
lateral (upper) surface preferably substantially above or corresponding to the stepped portion. The front surface of the
locking projection 13 preferably is formed into a guiding surface 13A steeply sloped up or outward toward the back, the
upper surface thereof is formed into a sliding contact surface 13B moderately sloped down (or inwardly or towards the
connector housing 1) toward the back, and the rear surface thereof is formed into a flat connector locking surface 13C
being substantially upright (or normal to the forward and backward directions FBD and/or to the connecting direction CD).
�[0030] The female connector F is, as shown in FIG. 13, provided with a female connector housing 10, a slider 20 (as
a preferred movable member), preferably a sealing ring 30 and a retainer 40. The female connector housing 10 is made
e.g. of a synthetic resin and in the form of a block preferably having a substantially rectangular cross section, and includes
a (preferably substantially rectangular) tube portion 16 in the form of a receptacle having an open front end and a main
body 15 preferably substantially in the form of a block long in forward and backward directions FBD, having a substantially
rectangular cross section and at least partly arranged inside the (rectangular) tube portion 16 in such a manner as to
penetrate the back wall of the (rectangular) tube portion 16. A connection space 18 for at least partly accommodating
the receptacle 11 is defined between the (rectangular) tube portion 16 and the main body 15. When the two connector
housings 1, 10 reach a substantially properly connected state, the leading end of the receptacle front part 11A of the
receptacle 11 can enter preferably up to the back wall of the (rectangular) tube portion 16.
�[0031] One or more, preferably two cavities 14 extending substantially in forward and backward directions FBD are
formed (preferably substantially side by side along width direction) inside the main body 15. One or more female terminal
fittings 2 can be at least partly accommodated into the respective cavities 14. Each female terminal fitting 2 is comprised
of a terminal connecting portion 27 and a wire connecting portion 28, wherein the male tab 12 is connected with the
terminal connecting portion 27 preferably by being resiliently squeezed laterally (from below and above) by one or more
contact pieces 29 provided in the terminal connecting portion 27 and the wire connecting portion 28 is connected
(preferably is crimped or bent or folded into connection) with a wire W and preferably a waterproof rubber plug 26 to
establish an electrical connection. Upon being at least partly inserted into the cavity 14 in an insertion direction, preferably
substantially from behind, the female terminal fitting 2 is stopped by a front wall 31 of the cavity 14 so as not to move
any further forward and is so retained as not to move backward by a locking portion 25 resiliently deformably provided
at (preferably a front side of) the lateral (bottom) surface of the cavity 14. The retainer 40 preferably of the front-�type is
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mountable on (preferably the front surface of) the main body 15. When the retainer 40 is mounted on the main body 15,
the lateral (bottom) wall of the retainer 40 preferably at least partly enters a deformation space for the locking portions
25 to prevent the resilient deformation of the locking portions 25, with the result that the female terminal fittings 2 are
(preferably doubly) locked.
�[0032] The sealing ring 30 for preferably providing hermetic or waterproof sealing between the two connector housings
1 and 10 is at least partly insertable into the main body 15 from front. The sealing ring 30 is fittable substantially along
the outer circumferential surface in an intermediate position (preferably substantially in the center) of the main body 15
along forward and backward directions FBD. One or more sealing lips of the sealing ring 30 are to be held substantially
in close contact with the inner surfaces of the receptacle front part 11A. When the retainer 40 is mounted, the rear end
surface of the retainer 40 preferably comes substantially into contact with the front end of the sealing ring 30, whereby
the sealing ring 30 is so retained as not to come out forward.
�[0033] An arched or bent or bridge-�like portion 17 bulging out upward or outward to define a space communicating
with the connection space 18 is formed on or at the lateral (upper) surface of the (rectangular) tube portion 16, and a
lock arm 24 and the slider 20 are at least partly accommodated inside or below or radially inwardly from the arched
portion 17 (see e.g. FIG. 13). This arched portion 17 preferably is formed over a length range extending from the front
end of the main body 15 (or close thereto) towards or to the rear end thereof, and an opening portion 19 is formed in
the ceiling surface of the arched portion 17 while leaving an front-�upper end portion of the (rectangular) tube portion 16.
The upper or outer or distal edges of the opposite side walls of the arched portion 17 are set to be higher (or more
outward) than the upper or outer end of the slider 20 when the slider 20 is in a substantially parallel posture while being
lower or more inward than the upper or outer end of the slider 20 when the slider 20 is in a protected state where it is
resiliently deformed by moving onto the lock arm 24.
�[0034] On the other hand, as shown in FIG. 13, the inner surface of each side wall of the arched portion 17 has a rear
portion (preferably substantially a rear half) thereof cut off or recessed, thereby forming a groove portion 22 extending
substantially along forward and backward directions FBD. The groove portions 22 can guide the movement of the slider
20 between an advanced position AP (position shown in FIG. 1) and a retracted or retreated position RP (position shown
in FIG. 6). Stepped or inwardly projecting surfaces are formed at boundaries between both inner side surfaces of the
arched portion 17 and the groove portions 22 and serve as forward-�movement preventing surfaces 21 for preventing a
forward movement of the slider 20. In this embodiment, one or more jig insertion holes are so formed in one or more
(preferably both) side walls of the arched portion 17 as to extend along the substantially same axis as the groove portions
22 and to penetrate from the forward-�movement preventing surfaces 21 to the front wall of the arched portion 17. A
disengaging jig is or can be at least partly inserted into the jig insertion holes to detach the slider 20. An abutting portion
43 is formed in each groove portion 22 to prevent the slider 20 from coming out backward when the slider 20 is at the
retreated position RP.
�[0035] The lock arm 24 for locking the two connector housings 1, 10 in a properly connected state is provided on the
lateral (upper) surface of the main body 15. The lock arm 24 preferably is long substantially in forward and backward
directions FBD substantially in the widthwise center of the main body 15 and/or preferably extends over a length range
from the rear end of the arched portion 17 (or close thereto) towards or to the rear end of the main body 15 (or close
thereto). The lock arm 24 can be held in the parallel posture with a base end 24A located near the rear end of the
(rectangular) tube portion 16 on the lateral (upper) surface of the main body 15 and the front and rear parts thereof can
undergo a seesaw-�like resilient deformation.
�[0036] A locking hole 32 is formed at a position of the lock arm 24 preferably slightly behind the front end. The front
and rear surfaces of the locking hole 32 are upright flat surfaces (or arranged at an angle different from 0° or 180°,
preferably substantially normal to the connecting direction CD). A slanted surface sloped down toward the back is formed
at the front end of the lock arm 24, so that the front end of the lock arm 24 can smoothly move onto the locking projection
13 during a connecting operation of the two connector housings 1, 10. When moving onto the locking projection 13, the
front end of the lock arm 24 slides on the sliding contact surface 13B and then the lock arm 24 resiliently at least partly
returns upon the engagement of the locking projection 13 into the locking hole 32, whereby the two connector housings
1, 10 can be locked in their substantially properly connected state by the engagement of the front surface of the locking
hole 32 and the connector locking surface 13C. The front end of the lock arm 24 is resiliently deformable through the
opening portion 19.
�[0037] The slider 20 can be so assembled at least partly into the arched portion 17 (corresponding to a preferred
accommodating portion) as to at least partly cover the lock arm 24 from above or from outside. This slider 20 waits on
standby at the advanced position AP during the connecting operation of the two connector housings 1, 10 while moving
towards or to the retreated position RP located behind when the two connector housings 1, 10 reach the substantially
properly connected state, thereby fulfilling a role of letting it recognized that the properly connected state was reached.
The slider 20 is formed into a unit by having a biasing member (preferably comprising one or more springs) at least
partly incorporated therein, and can be assembled into the arched portion 17 as this unit.
�[0038] Specifically, as shown in FIGS. 18 and 20, the slider 20 is an integral or unitary assembly of a base plate 34
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preferably having a substantially rectangular shape long in forward and backward directions FBD and one or more,
preferably a pair of spring accommodating portions 23 formed in the lower or inner surface of a rear portion (preferably
a substantially rear half) of the base plate 34 preferably at the substantially opposite widthwise ends. One or more
protrusions 42 are formed on the outer one�(s) of the widthwise end surfaces of the respective spring accommodating
portions 23, and are slidably at least partly fittable into the groove portions 22 when the slider 20 is assembled into the
female connector housing 10. The front surface of each protrusion 42 is formed into a slanted surface moderately sloped
down or inwardly toward the front, and the rear surface thereof is formed into a substantially upright or normal flat surface.
The one or more protrusions 42 prevent the slider 20 from coming out backward by coming into engagement with the
one or more abutting portions 43 provided in the aforementioned one or more groove portions 22.
�[0039] FIG. 18 is a plan view of the slider 20. Identified by 35 are one or more protection walls extending substantially
in forward and backward directions FBD and downward direction at or close to the substantially opposite widthwise
edges of the base plate 34, and a (preferably substantially rectangular) opening is formed in the outer or upper surface
of the base plate 34. A framed edge preferably is formed to project at the peripheral edge of this opening except the
front edge. A stopper piece 38 (corresponding to a preferred stopper portion) extends substantially forward from the
rear edge of the opening in such a manner as to be resiliently deformable upward and downward or laterally or in a
direction intersecting the forward and backward directions FBD and/or the connecting direction CD. A main stopper
portion 41 is formed to project from the inner surface of the leading end of the stopper piece 38. The main stopper portion
41 is to be engaged with the rear surface of the locking hole 32 of the lock arm 24 when the slider 20 is at the advanced
position AP, thereby preventing the slider 20 from moving backward. During the connecting operation of the two connector
housings 1,10, the lock arm 24 is resiliently deformed upon moving onto the locking projection 13. However, since the
stopper piece 38 is resiliently deformable by moving onto the upper surface of the lock arm 24 while the main stopper
portion 41 is held engaged with the locking hole 32 of the lock arm 24, the slider 20 is prevented from moving from the
advanced position AP to the retreated position RP (see FIGS. 2 and 3). The front surface of the main stopper portion
41 preferably is formed into a slanted surface sloped down or inward toward the back, whereas the rear surface thereof
is formed into a substantially upright or normal flat surface. The movement of the slider 20 is securely prevented by the
abutment of the upright or normal rear surface of the main stopper portion 41 and the upright or normal rear surface of
the locking hole 32 of the lock arm 24. The main stopper portion 41 is located above the locking projection 13 with the
two connector housings 1, 10 substantially properly connected. As the substantially properly connected state is reached
and the lock arm 24 at least partly returns, the main stopper portion 41 is pushed in a disengaging direction DD (up or
outward) by the locking projection 13 to forcibly disengage the stopper piece 38 and the locking hole 32 of the lock arm
24 from each other (see FIG. 4). When the main stopper portion 41 and the locking hole 32 of the lock arm 24 are
disengaged, the slider 20 moves from the advanced position AP towards or to the retreated position RP, whereby the
main stopper portion 41 is at least partly accommodated into an escaping hole 33 located slightly behind the locking
hole 32 of the lock arm 24 and the stopper piece 38 resiliently at least partly returns (see FIG. 6) in a direction substantially
opposite to the disengaging direction DD.
�[0040] An auxiliary stopper portion 37 is formed to couple or bridge or span between the two protection walls 35 at or
close to the front side of the opening in the base plate 34. The auxiliary stopper portion 37 preferably is located before
the leading end of the lock arm 24 to permit the resilient deformation of the lock arm 24 when the slider 20 is at the
advanced position AP. When being resiliently deformed during the connecting operation, the lock arm 24 comes sub-
stantially into engagement with the rear and/or inner surface of the auxiliary stopper portion 37, thereby being (preferably
doubly) prevented from moving in cooperation with the main stopper portion 41. The auxiliary stopper portion 37 is
located below (or radially inwardly of) the lower surface of the arched portion 17 to permit the resilient deformation of
the lock arm 24 when the slider 20 is at the advanced position AP. When the slider 20 is at the retreated position RP,
the auxiliary stopper portion 37 is located above (or radially outward of) the upper or outer surface of the front end of
the lock arm 24 to prevent or limit the resilient deformation of the lock arm 24, thereby reinforcing a locking function (see
FIG. 6).
�[0041] An operable portion 39 used to separate the two connector housings 1, 10 extends substantially backward in
such a manner as to be resiliently deformable upward and downward or towards and away from the connector housing
1 at a position of (or close to) the rear surface of the base plate 34 preferably substantially between the two spring
accommodating portions 23. One or more contact portions 36 to be held substantially in contact with the upper or outer
surface of the rear end of the lock arm 24 when the lock arm 24 is substantially in the parallel posture are provided at
a front and/or a rear positions of the lower surface of the operable portion 39 near the rear end. The rear contact portion
36 preferably is distanced backward from the lock arm 24, but the front contact portion 36 is or can be kept substantially
in contact with the lock arm 24. Upon separating the two connector housings 1, 10, the slider 20 is operated, preferably
substantially pushed forward. In order to plainly show or indicate a pushing direction to an operator, an arrow- �shaped
projection whose front end is faced forward preferably is formed on the upper surface of the operable portion 39. It should
be noted that this projection preferably also functions as an antislip e.g. when being operated or pushed by the finger.
�[0042] One or more, preferably a pair of spring accommodating portions 23 are disposed at a specified (predetermined
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or predeterminable) distance from each other so that the lock arm 24 preferably can be at least partly arranged close
thereto or therebetween upon assembling the spring accommodating portions 23 into the female connector housing 10.
When the spring accommodating portions 23 are assembled into the female connector housing 10, front portions (pref-
erably substantially front halves) thereof at least partly enter the (rectangular) tube portion 16 to be located in an entrance
space for the receptacle front part 11 A of the receptacle 11.
�[0043] The spring accommodating portions 23 are formed such that the springs 50 (as preferred biasing members)
can be assembled preferably substantially from front and at least partly accommodated to elongate and compress
substantially in forward and backward directions FBD and/or substantially along the connecting direction CD. One or
more pressing portions 60 are fitted into the front ends of the springs 50. With the springs 50 at least partly accommodated
in the spring accommodating portions 23 together with the pressing portions 60, the pressing portions 60 prevent the
springs 50 from coming out by coming into contact with the inner surfaces of the front walls of the spring accommodating
portions 23. On the other hand, one or more cuts are made (preferably substantially up to the substantial centers of the
spring accommodating portions 23) with respect to forward and backward directions FBD in the lower parts of front
portions (preferably substantially front halves) of the spring accommodating portions 23. Specifically, substantially front
lower parts of the springs 50 are located in the entrance space of the receptacle front part 11 A of the receptacle 11 and
at least partly exposed. During the connecting operation of the two connector housings 1, 10, a leading side for the
receptacle front part 11A of the receptacle 11 at least partly enters the spring accommodating portions 23 to be able to
build up a biasing force, preferably compress the springs 50 (see FIG. 11), upon coming substantially into contact with
the pressing portions 60 preferably after passing the sealing ring 30 as shown in FIG. 10.
�[0044] Next, functions of this embodiment constructed as above are described.
�[0045] First, when the female connector housing 10 is at least partly inserted substantially along the connecting
direction CD into the male connector housing 1 to connect the two connector housings 1, 10, the front end of the lock
arm 24 moves onto the sliding contact surface 13B after coming substantially into contact with the guiding surface 13A
of the locking projection 13. On the other hand, the leading end of the receptacle front part 11A of the receptacle 11
starts touching the pressing portions 60. At this time, since the slider 20 and the lock arm 24 are united or coupled by
the engagement of both the main stopper portion 41 and the auxiliary stopper portion 37 of the slider 20 with the lock
arm 24, one or more, preferably both springs 50 can be pushed to accumulate forces as the two connector housings 1,
10 are connected. A timing at which the male and female terminal fittings start touching each other comes during this
connecting process. However, since the springs 50 are compressed to a certain extent at this time, the female connector
housing 1 is pushed out of the female connector housing 10 by spring forces e.g. if the connecting operation should be
interrupted at this point of time. This can prevent the male and female terminal fittings from being left incompletely
electrically connected.
�[0046] As shown in FIG. 7, the stopper piece 38 starts returning while being united with the lock arm 24 when the two
connector housings 1, 10 reach the substantially properly connected state. During this returning movement, the main
stopper portion 41 is displaced, preferably pushed up or outwardly, by the locking projection 13, whereby the stopper
piece 38 is forcibly displaced in such a direction DD (disengaging direction) as to disengage the main stopper portion
41 from the locking hole 32. If the main stopper portion 41 and the locking hole 32 are disengaged in this way, the lock
arm 24 is separated from the stopper piece 38 and returns towards or to its initial posture to be substantially engaged
with the locking projection 13, with the result that two connector housings 1, 10 are locked in the substantially properly
connected state (see FIG. 4). On the other hand, the one or more springs 50 are maximally compressed between the
front end of the receptacle front part 11 A and the rear surfaces of the spring accommodating portions 23 to accumulate
forces as shown in FIG. 11 when or immediately after the lock arm 24 and the stopper piece 38 start returning. When
the two connector housings 1, 10 reach the substantially properly connected state in this way, the main stopper portion
41 and the locking hole 32 are disengaged from each other, wherefore the slider 20 retreats substantially at a stroke.
As a result, an operator can notice that the two connector housings 1, 10 reached the properly connected state.
�[0047] When the slider 20 moves from the advanced position AP towards or to the retreated position RP by the biasing
force of the biasing member, preferably by the reactive forces of the springs 50, the auxiliary stopper portion 37 located
at or close to the front end of the slider 20 moves onto the upper or outer surface of the front end of the lock arm 24 as
shown in FIG. 5, thereby preventing the resilient deformation of the lock arm 24. When the slider 20 reaches the retreated
position RP in this way, the stopper piece 38 resiliently at least partly returns to at least partly accommodate the main
stopper portion 41 into the escaping hole 33 and to engage the protrusions 42 with the abutting portions 43, whereby
the backward movement of the slider 20 is prevented. On the other hand, as shown in FIG. 12, the springs 50 return to
their states before the start of the connection of the two connector housings 1, 10.
�[0048] Next, the case of separating the two connector housings 1, 10 is described. Upon separating the two connector
housings 1, 10, the operable portion 39 is first operated, preferably pushed to push the slider 20 toward the advanced
position AP. At this time, the slider 20 is pushed until the front ends of the spring accommodating portions 23 come
substantially into contact with the forward-�movement preventing surfaces 21 in the arched or bridging portion 17. A
slanted surface is formed at a lower or inner part of the front surface of the main stopper portion 41, and the front surface
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of the escaping hole 33 substantially corresponding to this slanted surface is also formed into a slanted surface. Thus,
the main stopper portion 41 can smoothly move onto. When the slider 20 reaches the advanced position AP, the stopper
piece 38 is resiliently deformed again in the disengaging direction DD, as shown in FIG. 4, and the main stopper portion
41 moves onto the locking projection 13. Simultaneously, both contact portions 36 at the rear side of the lower surface
of the operable portion 39 move onto the lock arm 24. As described above, the operable portion 39 is pushed down or
inwardly while the slider 20 is pushed towards or to the advanced position AP. Then, the rear end of the lock arm 24 is
pushed down or inwardly by the contact portions 36, wherefore the front end of the lock arm 24 is conversely lifted up
or deformed in the deforming direction DD to be disengaged from the locking projection 13. As a result, the male connector
housing 1 is pushed out of the female connector housing 10 by the biasing or spring forces, thereby separating the two
connector housings 1, 10.
�[0049] Accordingly, to provide a connection detecting connector for preventing a slider from starting moving during a
connecting operation, thereby guaranteeing a proper connection, while forces are accumulated in one or more springs
50 (as a preferred biasing member) during a connecting operation, upright or normal surfaces of a main stopper portion
41 and a locking hole 32 of a lock arm 24, i.e. the surfaces thereof extending in a direction preferably substantially normal
to a retreating direction of a slider 20 (or a connecting direction CD of the connector housings 1, 10), are at least partly
opposed to each other. Thus, even if spring forces act, substantially no components of force are created in such a
direction DD as to disengage the slider 20. Therefore, there is no likelihood that a locked state of two connector housings
1, 10 are canceled to let the slider 20 move backward or towards the retreated position RP during the connecting operation
of the two connector housings 1, 10. The locked state of two connector housings 1, 10 preferably is reinforced, whereas
the main stopper portion 41 is forcibly displaced as being pushed up by a locking projection 13 in such a direction as to
be disengaged from the locking projection 13. Therefore, the locked state of the two connector housings 1,10 can be
securely canceled.
�[0050] As described above, this embodiment preferably has one or more of the following functions and effects.

(1) To securely prevent the retreating movement of the slider

�[0051] While forces are accumulated in the biasing member, preferably in the springs 50, during the connecting
operation, upright surfaces of the main stopper portion 41 (or surfaces substantially perpendicular to the connecting
direction CD) and the locking hole 32 of the lock arm 24, i.e. the surfaces thereof extending in a direction substantially
normal to the retreating direction of the slider 20, are substantially opposed to each other. Thus, even if the spring forces
act, no components of force are created in such a direction as to disengage the slider 20 from the lock arm 24. Accordingly,
there is no likelihood that the slider 20 moves backward or towards the retreated position RP upon disengaging the main
stopper portion 41 and the locking hole 32 from each other during the connecting operation of the two connector housings
1, 10. The engagement of the main stopper portion 41 and the locking hole 31 preferably is reinforced, whereas the
main stopper portion 41 is forcibly displaced such a direction as to be disengaged from the locking hole 31 as being
pushed up by the locking projection 13. Thus, the main stopper portion 41 and the locking hole 31 can be securely
disengaged.

(2) To reduce the height of the connector

�[0052] The opening portion 19 is formed in the upper or outer surface of the arched or bridging portion 17, and the
lock arm 24 and the stopper piece 38 are made resiliently deformable in the deforming direction DD or outward at least
partly through or into the opening portion 19. Thus, as compared to a construction in which the lock arm 24 and the
stopper piece 38 are resiliently deformed substantially in an accommodating portion, the height of the entire connector
can be reduced. Further, since the locked state by the lock arm 24 can be more easily seen, the properly connected
state can be better guaranteed.

(3) To prevent the slider from coming out upward

�[0053] As a result of forming the opening portion 19 in order to reduce the height of the connector, there is a possibility
that the slider 20 comes or may come out of the female connector housing 10. However, one or more, preferably a pair
of protrusions 42 are provided on the opposite side surfaces of the slider 20, and one or more, preferably a pair of
abutting portions 43 engageable with the respective protrusions 42 are provided on the opposite side walls of the groove
portions 22. This can make it difficult for the slider 20 to come out of the female connector housing 10.

(4) To reinforce the locking function

�[0054] Since the auxiliary stopper portion 37 located at or close to the front end of the slider 20 prevents the resilient
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deformation of the lock arm 24 when the two connector housings 1, 10 are properly connected, the locking function by
the lock arm 24 can be reinforced. The auxiliary stopper portion 37 preferably also reinforces the function of (1) in addition
to the locking function. In other words, since the auxiliary stopper portion 37 is engageable with the front end of the lock
arm 24 as the lock arm 24 moves onto the locking projection 13 during the connecting operation of the two connector
housings 1, 10, the backward movement of the slider 20 can be more strongly prevented.

(5) To prevent the slider from being forgotten to return

�[0055] The lock arm 24 cannot be disengaged unless the slider 20 is returned to the advanced position AP at the time
of separating the two connector housings 1, 10. If the operable portion 39 should be pushed without returning the slider
20, the auxiliary stopper portion 37 is located on the upper surface of the front end of the lock arm 24 and the lock arm
24 cannot be resiliently deformed, wherefore the lock arm 24 cannot be disengaged from the locking projection 13.

<Other Embodiments>

�[0056] The present invention is not limited to the above described and illustrated embodiment. For example, the
following embodiments are also embraced by the technical scope of the present invention as defined by the claims.
Beside the following embodiments, various changes can be made without departing from the scope and spirit of the
present invention as defined by the claims.�

(1) Although the main stopper portion functions both to prevent the retreating movement of the slider and to be
disengaged from the lock arm by being pushed in the foregoing embodiment, a spot or portion different from the
main stopper portion may be set to be pushed up.
(2) Although the compression spring�(s) is/are used as the preferred biasing member in the foregoing embodiment,
tension spring�(s), resilient rod�(s), leaf spring �(s) or the like may be used as such.

LIST OF REFERENCE NUMERALS

�[0057]

1 male connector housing
10 female connector housing
13 locking projection
17 arched portion (its interior is an accommodating portion)
19 opening portion (opening)
20 slider
22 groove portion
24 lock arm
37 auxiliary stopper portion
38 stopper piece (stopper portion)
41 main stopper portion (receiving portion)
42 protrusion
50 spring

Claims

1. A connection detecting connector, comprising:�

a connector housing (10) connectable with a mating connector housing (1), the connector housing (10) including: �

a lock arm (24) resiliently deformable to move substantially onto a locking projection (13) of the mating
connector housing (1) during a connecting operation of the connector housing (10) with the mating connector
housing (1) and returnable towards or to an initial state upon moving over the locking projection (13) when
the two connector housings (10, 1) reach a substantially properly connected state, thereby locking the two
connector housings (10, 1) in the substantially properly connected state,
a movable member (20) arranged at a side toward which the lock arm (24) is resiliently deformed, and
a biasing member (50) provided between the movable member (20) and the connector housing (10) to
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accumulate a biasing force,

wherein:�

at least one stopper portion (38) provided in the movable member (20) to be engaged with the resiliently deformed
lock arm (24) during the connecting operation to substantially prevent a movement of the lock arm (24), whereby
the biasing member (50) can be operated by the connector housing (10) to accumulate a force, and the lock
arm (24) returns to be disengaged from the stopper portion (38) when the substantially properly connected state
is reached, whereby the movable member (20) is moved by a restoring force of the biasing member (50), making
it recognizable that the substantially properly connected state was reached, and
one or more locking surfaces of the stopper portion (38) and the lock arm (24) abut on each other in a state
where almost no components of force are created in such a direction as to resiliently deform the lock arm (24)
during the connecting operation.

2. A connection detecting connector according to claim 1, wherein with the two connector housings (10, 1) substantially
properly connected, a receiving portion (41) formed to project from the movable member (20) toward the locking
projection (13) is located at the side toward which the lock arm (24) is resiliently deformed and forcibly displaces
the movable member (50) in such a direction (DD) as to disengage the stopper portion (38) and the lock arm (24)
from each other by being urged by the locking projection (13).

3. A connection detecting connector according to one or more of the preceding claims, wherein the movable member
(20) comprises a slider (20) movable substantially along connecting and separating directions (CD) of the two
connector housings (10, 1).

4. A connection detecting connector according to one or more of the preceding claims, wherein the biasing member
(50) comprises at least one spring (50) extendible and compressible substantially along the connecting direction
(CD) of the two connector housings (10, 1).

5. A connection detecting connector according to one or more of the preceding claims, wherein the movable member
(20) includes at least one protrusion (42) and engageable with at least one groove portion (22) provided in the mating
connector housing (1) to prevent a displacement of the movable member (20) and to permit a movement of the
movable member (20).

6. A connection detecting connector according to one or more of the preceding claims, wherein the movable member
(20) is formed with at least one auxiliary stopper portion (37) to be engaged with the lock arm (24) to prevent a
movement of the movable member (24) together with the stopper portion (38) as the lock arm (24) moves onto the
locking projection (13) during the connecting operation and to be disengaged from the lock arm (24) as the lock arm
(24) at least partly returns when the substantially properly connected state is reached.

7. A connection detecting connector according to claim 6, wherein the auxiliary stopper portion (37) preferably comes
to be at least partly located in a deformation space for the lock arm (24) to prevent the resilient deformation of the
lock arm (24) as the movable member (50) moves after the substantially properly connected state is reached.

8. A connection detecting connector assembly comprising a connection detecting connector according to one or more
of the preceding claims and a mating connector connectable therewith.

9. A connection detecting connector assembly according to claim 8, wherein either one of the movable member (20)
and the mating connector housing (1) includes at least one protrusion (42) and the other thereof is formed with at
least one groove portion (22) engageable with the protrusion (42) to prevent a displacement of the movable member
(20) and to permit a movement of the movable member (20).

10. A connection detecting connector assembly according to claim 9, wherein either one of the movable member (20)
and the mating connector housing (1) includes at least one protrusion (42) and the other thereof is formed with at
least one groove portion (22) engageable with the protrusion (42) to prevent a displacement of the movable member
(20) and to permit a movement of the movable member (20).
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