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ABSTRACT

A vehicle door lock device (1) including a base member (52) on which a pivot shaft
(6) is supported, a first lever (31), a second lever (32) both rotatably supported on the pivot
shaft, an engaging member (41) including an engaging pin (41a) for engaging the first lever
and the second lever with each other in a predetermined engaging position and disengaging
from each other in a predetermined release position, and an operating lever (42) bringing
the engaging pin to operate between the engaging position and the release position
characterized in that the first lever, the second lever, the engaging member, and the
operating member being arranged on one side of the base member, and the base member
includes a restricting projection portion (56) on the one side for restricting a movement of

the engaging pin as in the release position in a peripheral direction relative to the pivot

shaft.
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Invention Title: Vehicle door lock device

The following statement is a full description of this invention, including
the best method of performing it known to us:
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1A
TITLE OF THE INVENTION

VEHICLE DOOR LOCK DEVICE

FIELD OF THE INVENTION

[0001] This invention generally relates to a vehicle door lock device.

BACKGROUND

[0002] A known vehicle door lock device includes a mechanism for prohibiting a release
of engagement between a vehicle door and a vehicle body by means of an operation of a door
handle. Such the vehicle door lock device is disclosed in JP2003-328623A. The door lock
device disclosed is equipped with a child lock mechanism (i.e. a child proof mechanism) for
prohibiting a release of engagement between a vehicle door and a vehicle body by means of
an operation of an inside handle.

[0003] Precisely, as sown in Fig. 14, the' vehicle door lock device disclosed includes a
housing 101, an inside lever 102 arranged on the housing 101 and operated in association with
the inside handle of the vehicle door, an open lever 103 linked to a latch mechanism for
engaging the vehicle door with the vehicle body, and a child lock lever (i.e. a child proof
lever) 104 for performing an operation sﬁch that an unlocked state in which the latch
mechanism is operated by means of an operation of the inside handle, and a child lock state
(i.e. a child proof lock state) in which the latch Iﬁechanism is inoperative by means of the
operation of the inside handle are switched therebetween. In this case, the inside lever 102
and the open lever 103 are provided on respective faces of the housing 101, i.e. faces on a
vehicle interior side and a vehicle exterior side. In addition, the child lock lever 104 includes
an input sub-lever 104A and an action sub-lever 104B connected to the input sub-lever 104A.

The input sub-lever 104A that includes an operation shaft 104Aa operated by a passenger and
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the like is arranged so as to be slidable and rotatable relative to the housing 101. The action
sub-lever 104B includes a link shaft 104Ba on one end side, extending towards the housing
101. The link shaft 104Ba is integrally inserted into an elongated bore 102a or 102b of the
inside lever 102, an elongated bore 101a or 101b of the housing 101, and an elongated bore
103a of the open lever 103.

{0004] Then, as shown in Fig 15A, the operation of the operation shaft 104Aa causes the
link shaft 104Ba of the action sub-lever 104B to vertically move in the elongatéd bore 102a of
the inside lever 102 and the elongated bore 103a of the open lever 103, thereby switching the
unlocked state and the child lock state therebetween. In this case, the link shaft 104Ba also
moves in the elongated bores 101a and 101b of the housing 101 that is disposed between the
inside lever 102 and the open lever 103. Fig. 15B shows a state in which the operation shaft
104Aa is operated in a downward direction and thus the link shaft 104Ba of the action sub-

lever 104B is in a substantially upper end position of the elongated bore 102a of the inside

| lever 102 and the elongated bore 103a of the open lever 103. That is, the link shaft 104Ba is

in a child lock position (i.e. a child proof lock position).

[0005]  According to the aforementioned vehicle door lock device, as shown in Fig. 15B,
when the inside handle is operated and thus the inside lever 102 is rotated in the
counterclockwise direction in a sate in which the link shaft 104Ba of the action sub-lever
104B is in the child lock position, the open lever 103 may hit a lock link that is engageable
with the open lever 103 in case of the door lock release, thereby generating a hitting noise.
That is, in the state shown in Fig. 15B, a rightward movement of the link shaft 104Ba is not
restricted by the elongated bore 102a of the inside lever 102 and thus the open lever 103 is
rotatable in a counterclockwise direction in the elongated bore 101a of the housing 101. At
this time, the elongated bore 101a of the housing 101 has a sufficient width relative to a

diameter of the link shaft 104Ba. Therefore, the open lever 103 is rotatable within an angle
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corresponding to sufficiency of width of the elongated bore 101a relative to the link shaft 104Ba.
The open lever may be rotated because of vibration of the vehicle and the like, which leads to a

hitting of the open lever 103 to the lock link.

[0006] Further, according to the aforementioned vehicle door lock device, the inside lever
102 and the open lever 103 are arranged on the respective faces of the housing 101, i.e. faces on the
vehicle interior side and the vehicle exterior side. Then, the elongated bores 101a and 101b into
which the link shaft 104Ba of the action sub-lever 104B is inserted are formed on the housing 101.
Accordingly, sealing ability of the housing 101 for covering the vehicle door look device may be

reduced, which may prevent improvement of waterproof property of the vehicle door lock device.

[0007] Thus, a need exists for a vehicle door lock device that can achieve prevention of a

hitting noise caused by a lever vibration and improvement of sealing ability.

As used herein, except where the context requires otherwise the term ‘comprise’ and
variations of the term, such as ‘comprising’, ‘comprises’ and ‘comprised’, are not intended to

exclude other additives, components, integers or steps.

Reference to any prior art in the specification is not, and should not be taken as, an
acknowledgment or any form of suggestion that this prior art forms part of the common general
knowledge in Australia or any other jurisdiction or that this prior art could reasonably be expected

to be ascertained, understood and regarded as relevant by a person skilled in the art.
SUMMARY OF THE INVENTION

[0008] According to an aspect of the present invention, a vehicle door lock device including
a base member on which a pivot shaft is supported, a first lever rotatably supported on the pivot
shaft and linked to a latch mechanism engagable with a striker provided on a vehicle, a second lever
rotatable supported on the pivot shaft and operated in association with a door handle, an engaging
member supported on the first lever so as to be slidable relative thereto and including an engaging
pin for engaging the first lever and the second lever with each other in a predetermined engaging
position and disengaging the first lever and the second lever from each other in a predetermined
release position displaced from the engaging position, and an operating lever linked to the engaging
member and bringing the engaging pin to operate between the engaging position and the release
position characterised in that the first lever, the second lever, the engaging member, and the

operating member being arranged
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on one side of the base member, and the base member includes a restricting projection portion on
the one side of restricting a movement of the engaging pin as in the release position in a peripheral

direction relative to the pivot shaft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The foregoing and additional features and characteristics of the present invention
will become more apparent from the following detailed description considered with reference to the

accompanying drawings, wherein:

[0011]) Fig. 1 is an exploded perspective view of a vehicle door lock device according to an

embodiment of the present invention;

[0012] Fig. 2 is a side cross-sectional view of the vehicle door lock device according to the

embodiment of the present invention;

[0013] Fig. 3 is an internal structural view of a portion of a link mechanism of the vehicle
door look device as viewed from a front side (unlocked state) according to the embodiment of the

present invention;
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[0014] Fig. 4 is an internal structural view of a portion of the link mechanism of the
vehicle door lock device as viewed from the front side (locked state) according to the
embodiment of the present invention;
[0015] Fig. 5 is an internal structural view of a portion of the link mechanism and a child
lock mechanism of the vehicle door lock device as viewed from a rear side (child lock release
state) according to the embodiment of the present invention;
[0016] Fig. 6 is an internal structural view of a portion of the link mechanism and the child
lock mechanism of the vehicle door lock device as viewed from the rear side (child lock state)
according to the embodiment of the present invention;
[0017]) Fig.7isa cross-sectional view taken along the line VII-VII in Fig. 6;
[0018] Fig. 8 is a longitudinal sectional view of the vehicle door lock device according to
the present embodiment;
[0019] Fig. 9 is a view showing a shape of a guide portion formed on a first cover of the
vehicle door lock device according to the present embodiment;
[0020] Fig. 10 is a view showing a state in which an inside door handle is operated from
the child lock release state shown in Fig. 5;
[0021] Fig. 11 is a view showing a state in which the inside door handle is operated from
the child lock state shown in Fig. 6;
[0022) Fig. 12 is a view showing a state in which an inside open lever is fully rotated in an
unlatched direction from the state shown in Fig. 11;
[0023] Fig. 13 is a side view of a vehicle equipped with the vehicle door lock device
according to the present embodiment;
[0024] Fig. 14 is an exploded perspective view of a conventional vehicle door lock device;

and
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[0025]  Fig. 15A is a view showing a child lock release state (i.e. a child proof release state)
of an inside lever, an open lever, and a link shaft of a child lock lever according to the
conventional vehicle door lock device. .
Fig. 15B is a view showing a child lock state (i.e. a child proof lock state) of an inside lever,
an open lever, and a link shaft of a child lock lever according to the conventional vehicle door

lock device.

DETAILED DESCRIPTION

[0026] An embodiment of the present invention is explained with reference to the attached
drawings. Fig. 13 is a schematic view showing a state in which a vehicle door lock device 1
according to the present embodiment is installed in a vehicle door Y. The vehicle door lock
device 1 is arranged so as to face a striker 300 provided on a vehicle body X in cases where
the vehicle door Y is closed. The vehicle door Y can be a hinged door, a sliding door, or the
like. The vehicle door lock device 1 is connected to an outside door handle 1a and an inside
door handle (not-shown).

[0027]  Fig. 1 is an exploded perspective view of the vehicle door lock device 1 according
to the present embodiment. As shown in Fig. 1, the vehicle door lock device 1 includes a
latch mechanism 2 for engaging with or disengaging from the striker 300 (see Fig. 13)
secured to the vehicle body X so as to bring the vehicle door Y to engage with the vehicle
body X, a link mechanism 3 operated in association with an operation of the outside door
handle 1a or the inside door handle so as to operate the latch mechanism 2, a child lock
mechanism (i.e. a child proof mechanism) 4 for prohibiting the latch mechanism 2 to operate
regardless of the operation of the inside door handle, and a housing 5 for accommodating

therein the latch mechanism 2, the link mechanism 3, and the child lock mechanism 4.
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[0028] The housing 5 includes a main case 51, a first cover 52, and a second cover 53.
According to the present embodiment, the main case 51 and the first cover 52 are made of
synthetic resin. The main case 51 includes a first case portion 51a and a second case portion
51b arranged next to the first case portion 51a.

[0029] The first cover 52 is arranged so as to cover the first case portion 51a of the main
case 51. A hermetically sealed first accommodating space A is formed, being surrounded by
the first case portion 51a and the first cover 52. According to the present embodiment, the
first cover 52 of the housing 5 constitutes a base member. The second cover 53 is arranged so
as to cover the second case portion 51b of the main case 51. A second accommodating space
B is formed, being surrounded by the second case portion 51b and the second cover 53. A
pivot shaft 6 is arranged in a substantially middle position of the first accommodating spacé A
for the purposes of supporting an inside open lever 31, an inside lever 32, and a locking lever
33 to be mentioned later. The pivot shaft 6 consists of a shaft supporting portion 61 formed in
a projecting manner on the main case 51, and a shaft main body 62 whose both ends are
respectively supported by the shaft supporting portion 61 and a éupported portion (not shown)
formed on the first cover 52. The second cover 53 includes a box-shaped second cover main
body 53a, a base plate 53b arranged on an outer side (i.e. a side separated from the second
case portion 51b) of the second cover main body 53a, and a sub-base plate 53¢ arranged on an
inner side (i.e. a side close to the second case portion 51b) of the second cover main body 53a.
In this case, the second cover main body 53a is made of synthetic resin while the base plate
53b and the sub-base plate 53c are made of metal plate. The second cover main body 53a is
attached to the main case 51 by means of the sub-base plate 53c. A third accommodating
space C is formed, being surrounded by the base plate 53b and the second cover main body

53a. In addition, groove portions 54a and 54b, through which the striker 300 secured to the
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vehicle body X is inserted in case of opening/closing of the vehicle door Y, are respectively
formed on the second cover main body 53a and the base plate 53b.

[0030] The latch mechanism 2 is arranged in the third accommodating space C surrounded
by the second cover main body 53a and the base plate 53b. The latch mechanism 2 includes a
latch shaft 21 whose both ends are respectively supported by the second cover main body 53a
and the base plate 53b, a latch 22 rotatably supported by the latch shaft 21 relative to the base
plate 53b, a pawl shaft 23 arranged in parallel with the latch shaft 21 and whose both ends are
respectively supported by the second cover main body 53a and the base plate 53b, and a pawl
24 formed as a unit with the pawl shaft 23 and thereby rotatably supported relative to the base
plate 53b. An engaging groove 22a that engages with the striker 300 (see Fig. 13) on the
vehicle body X side, and a hook portion 22b engaging with the pawl 24 are formed on a
peripheral face of the latch 22. The latch 22 is rotatably biased in one direction by means of a
latch spring 25 formed on an outer periphery of the latch shaft 21. The pawl 24 is rotatably
biased in the other direction, which is an opposite direction to that the latch 22 is biased, by
means of a pawl spring 26 formed on an outer periphery of the pawl shaft 23.

[0031]  The latch mechanism 2 is brought in two states, i.e. a latched state and an unlatched
state. In the latched state, the latch 22 is rotated with the striker 300 (see Fig. 13) engagiﬁg
with the engaging groove 22a of the latch 22 in such a manner that an opening direction of the
engaging groove 22a intersects with that of the groove portions 54a and 54b respectively
formed on the second cover main body 53a and the base plate 53b. At this time, the pawl 24
engages with the hook portion 22b of the latch 22. With this engagement between the pawl
24 and the latch 22, the latch 22 is restricted to rotate in one direction by means of the biasing
force of the latch spring 25 and retained to engage with the striker 300. Therefore, the vehicle
door Y is retained in a closed state relative to the vehicle body X. Meanwhile, when the pawl

24 is rotated against the biasing force of the pawl spring 26 from the latched state, the
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engagement between the hook portion 22b of the latch 22 and the pawl 24 is released. Then,
the latch 22 is rotated in one direction by means of the biasing force of the latch spring 25.
Accordingly, the opening direction of the engaging groove 22a of the latch 22 and that of the
groove portions 54a and 54b match with each other, thereby causing the striker 300 to move
along the groove portions 54a and 54b, i.e. move relative thereto. The striker 300 is brought
in the unlatched state in which the striker 300 is disengageable from the engaging groove 22a
of the latch 22. The vehicle door Y can be opened relative to the vehicle body X accordingly.
[0032] As shown in Figs. 1 to 8, the link mechanism 3 includes a lift lever 34, an outside
open lever 35, an open link 36, an inside open lever 31, an inside lever 32, and a locking lever
33. The lift lever 34 and the outside open lever 35 are arranged in the second accommodating
space B while the open link 36, the inside open lever 31, the inside lever 32, and the locking
lever 33 are arranged in the first accommodating space A.
[0033] The pawl shaft 23 formed as a unit with the pawl 24 projects into the second
accommodating space B by penetrating through the second cover main body 53a and the sub-
base plate 53c. The lift lever 34 is secured to a projecting portion 23a of the pawl shaft 23 so
as to rotate as a unit with the pawl shaft 23. In addition, a flange portion 34b is formed on the
lift lever 34 so as to extend substantially vertical to a rotating face of a lift lever main body
34a positioned around the pawl shaft 23.
[0034] Asshown in Fig. 2, the oufside open lever 35 is supported on the sub-base platé 53¢
so as to be rotatable relative thereto by means of a lever shaft 35¢ secured to the sub-base
plate 53c. The outside open lever 35 is connected to the outside door handle 1a formed on the
vehicle door Y in such a manner that the outside open lever 35 is rotated relative to the lever
shaft 35¢ by means of the operation of the outside door handle 1a through a link pin 35a
formed in a projecting manner on one end portion of the outside open lever 35. In addition,

the outside open lever 35 is biased by means of a biasing spring 35d disposed on an outer
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peripheral side of the lever shaft 35c in a direction in which the outside open lever 35 is
retained in an initial position when the outside door handle 1a is nét operated.

[0035] Asshown in Figs. 2 to 4, the open link 36 is arranged substantially perpendicular to
the outside open lever 35. A base portion 36a of the open link 36 is supported by a supporting
portion 35b of the outside open lever 35 formed on one end portion thereof that is arranged
opposite to the other end portion where the link pin 35a is formed. Then, the open link 36 is
rotatable between an unlocked position as shown in Fig. 3 and a locked position as shown in
Fig. 4. When the open link 36 is in the unlocked position, the vehicle door lock device 1 is in
an unlocked state while the vehicle door lock device 1 is in a locked state when the open link
36 is in the locked position. When the vehicle door lock device 1 is in the unlocked state, the
latch mechanism 2 is operated by the operation of the inside door handle or the outside door
handle 1a (see Fig. 13) in the closed state of the vehicle door Y, thereby achieving the
opening operation of the vehicle door Y. Meanwhile, when the vehicle door lock device 1 is
in the locked state, the latch mechanism 2 is not operated by the operation of the inside door
handle or the outside door handle 1a in the closed state of the vehicle door Y, thereby failing
to achieve the opening operation of the vehicle door Y. An elongated bore 36b is formed in
the vicinity of a tip end portion of the open link 36 along a longitudinal direction thereof.
Further, a contact portion 36¢ projecting in a thickness direction thereof and having an L-
shape in cross section is formed on a middle portion of the open link 36. An upper end
portion of the contact portion 36¢ is able to colntact with the flange portion 34b of the lift lever
34 as shown in Fig. 3 while a lower end portion of the contact portion 36c is able to contact
with the inside open lever 31 as shown in Fig. 2.

[0036] The inside open lever 31 is rotatably supported by the shaft main body 62 of the
pivot shaft 6. As shown in Figs. 2 and 5, an arm portion 3 1a projecting in a leftward direction

in Fig. 5 is formed on one end side of the inside open lever 31 so as to be able to contact with
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the contact portion 36¢ of the open link 36 from a lower side. In addition, as shown in Figs. 5
and 6, a slide bush supporting portion 31b projecting in a downward direction in Figs. 5 and 6
is formed on the other end side of the inside open lever 31 so as to support a slide bush 41 in
such a manner that the slide bush 41 constituting the child lock mechanism 4 is slidable. In
this case, the slide bush supporting portion 31b has a substantially rectangular plate shape
extending in a sliding direction of the slide bush 41. According to the present embodiment,
the inside open lever 31 constitutes a first lever.

[0037]  The inside lever 32 is rotatably supported by the shaft main body 62 of the pivot
shaft 6. As shown in Figs. 5 and 6, an elongated bore 32a projecting in a downward direction
in Figs. 5 and 6 and through which an engaging pin 41a of the slide bush 41 is inserted is
formed on one end side of the inside lever 32. In addition, on one end side of the inside lever
32, an open lever link portion 32b is provided for the purposes of linking to the inside open
lever 31 by means of the slide bush 41. The elongated bore 32a includes a linear bore portion
32al linearly formed along a longitudinal direction (i.e. vertical direction in Figs. 5 and 6) of
the open lever link portion 32b and an arc-shaped bore -portion 32a2 extending from an upper
end portion of the linear bore portion 32al in a counterclockwise direction in Figs. 5 and 6 in
a substantially arc-shaped manner relative to the pivot shaft 6. That is, the elongated bore 32a
has a substantially L-shape. The inside lever 32 and the inside open lever 31 engage with or
disengage from each other by means of the effect of the elongated bore 32a on the open lever
link portion 32b and the engaging pin 41a of the slide bush 41. Further, a door handle link
portion 32c is formed on the other end side of the inside lever 32 and with which one end of a
cable 32d (see Fig. 1) linked to the inside door handle engages. According to the present
embodiment, the inside lever 32 constitutes a second lever.

[0038] The locking lever 33 includes an active lever 33A and a sub-lever 33B as shown in

Figs. 3 and 4. The active lever 33A and the sub-lever 33B are rotatably supported around the
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shaft supporting portion 61 of the pivot shaft 6. An engaging recess portion 33Aa linked to an
actuator 7 to be mentioned later is formed, projecting in an upper-left direction in Fig. 3, on
one end side of the active lever 33A. Meanwhile, a lock knob link portion 33Ab is formed,
projecting in a downward direction in Fig. 3, on the other end side of the active lever 33A.
One end of a cable 33a (see Fig. 1) linked to a lock knob (not shown) that is formed on an
interiof side of the vehicle door Y engages with the lock knob link portion 33Ab. Thus, the
active lever 33A is rotated in an unlocked direction (i.e. clockwise direction in Figs. 3 and 4)
or in a locked direction (i.e. a counterclockwise direction in Figs. 3 and 4) of the vehicle door
Y in association with the operation of the actuator 7 or the lock knob. The sub-lever 33B is
fonhed, projecting in an upper-right direction in Fig. 3 relative to the active lever 33A. A tip
end portion 33Ba of the sub-lever 33B is arranged, being inserted into the elongated bore 36b
of the open link 36 so that the sub-lever 33B is linked to the open link 36. Then, the sub-lever
33B is rotated together with the active lever 33A in the unlocked direction of the vehicle door
Y so that the position of the open link 36 is switched between the unlocked position (i.e.
position shown in Fig. 3) and the locked position (i.e. position shown in Fig. 4). At this time,
when the active lever 33A is rotated in the locked direction, the sub-lever 33B is rotated as a
unit with the active lever 33A. On the other hand, when the active lever 33A is rotated in the
unlocked direction, the sub-lever 33B is rotated relative to the active lever 33A and also
constantly biased in a direction such that the sub-lever 33B is brought in an initial position

relative to the active lever 33A (i.e. relative position shown in Figs. 3 and 4) by means of a

- locking spring 33b arranged around the pivot shaft 6.

[0039] As shown in Fig. 1, the actuator 7 is arranged in the first accommodating space A
for the purposes of driving the active lever 33A of the locking lever 33. The actuator 7
includes an electric motor 71 serving as a driving source, and a driving wheel 72 driven by the

electric motor 71 and having engaging projections 72a respectively engageable with the
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engaging recess portion 33Aa of the active lever 33A. The driving wheel 72 is rotatably
assembled on a wheel shaft 72b supported on the main case 51 of the housing 5. Then, as
shown in Figs. 3 and 4, a gear 72c engageable with a worm gear 71a arranged on a driving
shaft of the electric motor 71 is formed on an outer periphery of the driving wheel 72 so that
the driving wheel 72 is driven by the electric motor 71 via the gear 72c. In addition, the
driving wheel 72 includes a pair of engaging projections 72a projecting on a backsidé in Figs.
3 and 4. The pair of engaging projections 72a respectively engage with or disengage from the
engaging recesé portion 33Aa of the active lever 33A in association with the rotation of the
driving wheel 72, thereby causing the active lever 33A to rotate in the unlocked direction or
the locked direction. Thus, with the operation of the driving wheel 72, the position of the
open link 36 is switched between the unlocked position and the locked position by means of
the active lever 33A and the sub-lever 33B. The vehicle door Y is unlocked or locked
accordingly.

[0040] The child lock mechanism 4 includes the slide bush 41 and an operating lever 42.
In addition, the slide bush supporting portion 31b of the inside open lever 31 and the open
lever link portion 32b of he inside lever 32 also constitute the child lock mechanism 4. The
slide bush 41 and the operating lever 42 are arranged, as‘well as the inside open lever 31 and

the inside lever 32, in the first accommodating space A of the housing 5.

[0041]  As shown in Figs. 5 to 7, the slide bush 41 includes a slide bush main body 41b

supported by the slide bush supporting portion 31b of the inside open lever 3 1, and the
engaging pin 41a projecting from the slide bush main body 41b towards the inside lever 32
(i.e. downward direction in Fig. 7). As shown in Fig. 7, the slide bush supporting portion 31b
of the inside open lever 31 is disposed into the slide bush main body 41b so that the slide bush
main body 41b is slidable relative to the slide bush supporting pprtion 31b in a longitudinal

direction thereof. The engaging pin 4la having a cylindrical shape is inserted into the
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elongated bore 32a formed on the open lever link portion 32b of the inside lever 32 and an
arc-shaped elongated link bore 42b formed on an engaging pin link portion 42a provided on
one side of the operating lever 42.

[0042) When the engaging pin 41a is positioned on an end side of the slide bush
supporting portion 31b as shown in Fig. 5, the engaging pin 41a is inserted into the linear bore
portion 32al of the elongated bore 32a of the inside lever 32 so as to bring the inside open
lever 31 and the inside lever 32 in an engaging state by prohibiting the relative rotation
between the inside open lever 31 and the inside lever 32. That is, a position in which the
engaging pin 41a is on the end side of the slide bush supporting portion 31b as shown in Fig.
5 is an engaging position of the engaging pin 41a. In cases whefe the engaging pin 41a is in
the engaging position, the vehicle door lock device 1 is in a child lock release state (i.e. a
child proof release state) in which the child lock is ineffective. On the other hand, when the
engaging pin 41la is positioned on a base side of the slide bush supporting portion 31b as
shown in Fig. 6, the engaging pin 41a is inserted into the arc-shaped bore portion 32a2 of the
elongated bore 32a of the inside lever 32 so as to bring the inside open lever 31 and the inside
lever 32 in an engaging release state by allowing the relative rotation between the inside open
lever 31 and the inside lever 32 along the arc-shaped bore portion 32a2. That is, a position in
which the engaging pin 41a is on the base side of the slide bush supporting portion 31b as
shown in Fig. 6 is a release position of the engaging pin 41a. In cases where the engaging pin
41a is in the release position, the vehicle door lock device 1 is in a child lock state (i.e. a child
proof lock state) in which the child lock is effective. According to the present embodiment,
the slide bush 41 constitutes an engaging member.

[0043] As shown in Figs 5 and 6, the operating lever 42 is rotatably supported by an
operating lever shaft 42¢ secured to the first cover 52. The engaging pin link portion 42a is

provided on one side of the operating lever 42 so as to extend in a rightward direction in Figs.
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5 and 6 and to include the arc-shaped elongated link bore 42b into which the engaging pin 41a
is inserted. The operating lever 42 switches the position of the engaging pin 41a by rotating
between a child lock release position (i.e. a child proof release position) shown in Fig. 5 in
which the engaging pin 41a is in the engaging position, and a child lock position (i.e. a child
proof lock position) shown in Fig. 6 in which the engaging pin 41a is in the release position.

[0044] The elongated link bore 42b is formed such that the inside lever 32 and the inside
open lever 3-1 are allowed to rotate relative to the pivot shaft 6 when the inside door handle is

operated as shown in Fig. 10 in a state in which the engaging pin 41a is in the engaging

| position, i.e. the operating lever 42 is in the child lock release position, as shown in Fig. 5.

Precisely, as shown in Fig. 5, the elongated link bore 42b is in the arc .shape relative to the
pivot shaft 6 with the engaging pin 41a in the engaging position.

[0045]  An operation portion 42d operable by a passenger and the like and projecting in an
outward direction from the first accommodating space A surrounded by the first case portion
51a of the main case 51 and the first cover 52 as shown in Fig. 1 (i.e. leftward side in Figs. 5
and 6) is provided on the other side of the operating lever 42. When the operation portion 42d
is operated in a vertical direction in Figs. 5 and 6, the operating lever 42 is rotated relative to
the operating lever shaft 42c, thereby causing the engaging pin link portion 42a to move in the
vertical direction. Thus, the engaging pin 41a can be operated along the slide bush supporting
portion 31b of the inside open lever 31.

[0046] At this time, in order to bring the operating lever 42 to moderately rotate relative to
the operating lever shaft 42c, an elastic projecting portion 42e that can be elastically deformed
in a radial direction of the operating lever shaft 42c¢ is formed on the operating lever 42. The
elastic projecting portion 42¢ is arranged so as to be made contact with a contact wall 52¢
having a mountain-shape in cross section and formed on the first cover 52. The elastic

projecting portion 42e slides along a surface of the contact wall 52¢ in association with the
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rotation of the operating lever 42. At this time, a moderate rotation of the operating lever 42
is obtained when the elastic projecting portion 42e passes over an apex of the contact wall
52c.

[0047] As shown in Fig. 9, a guide portion 55 is formed on the first cover 52 for the
purposes of guiding an operating path of the engaging pin 41a. In this case, the engaging pin
41a should be movable between the engaging position shown in Fig. 5 and the release
position shown in Fig. 6 by the slide bush 41 sliding along the slide bush supporting portion
31b in a state in which the inside open lever 31 and the inside lever 32 are in the initial
position as shown in Figs. 5 and 6. Further, the engaging pin 41a should be slidable from the
initial position shown in Fig. 5 to the unlatched side (i.e. clockwise direction in Fig. 5)
relative to the pivot shaft 6 along with the inside lever 32 and the inside open lever 31 when
the inside door handle is operated in a state in which the engaging pin 41a is in the engaging
position and thus the inside open lever 31 and the inside lever 32 engage with each other as
shown in Fig. 10. Then, as shown in Fig. 7, the guide portion 55 includes a first guide portion
55a and a second guide portion 55b that are formed in a projecting manner on one side of the
first cover 52 where &e inside lever 32, the inside open lever 31, and the like are formed, for
the purposes of guiding the operating path of the engaging pin 41a. The first guide portion
55a having a linear shape is formed on a vehicle installation side (i.e. latched side, rightward
direction in Fig. 9) as shown in Fig. 9 while the second guide portion 55b having a
substantially V-shape is formed on an unlatched side (i.e. leftward direction in Fig. 9).
According to the present embodiment, the vehicle installation direction is an outward
direction of the vehicle door Y where the vehicle door lock device 1 is formed, i.e. a direction
opposite to that in which the operation portion 42d of the operating lever 42 projects. Further,
the latched direction is opposite to the unlatched direction and also identical to the vehicle

installation direction.
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[0048] The second guide portion 55b includes a linear guide area 55bl having a linear
shape and facing the first guide portion 55a, and a pivot guide area 55b2 having an arc-shape
and formed from an end portion of the linear guide area S5bl along the rotation direction of
the engaging pin 41a in the engaging position. The first guide portion 55a includes a first area
55al facing the linear guide area 55b1 of the second guide portion 55b, and a second area
55a2 not facing the second guide portion 55b.

[0049]  According to the present embodiment, as shown in Figs. 6 and 11, the first guide
portion 55a and the second guide portion 55b of the guide portion 55 are respectively
positioned on both sides of the engaging pin 41a as in the release position in a peripheral
direction relative to the pivot shaft 6 so as to restrict the rotation of the engaging pin 41a (see
Fig. 9). Precisely, the first area 55al of the first guide portion 55a and the linear guide area
55b1 of the second guide portion 55b facing each other are positioned on both sides of the
engaging pin 41a as in the release position in the peripheral direction relative to the pivot
shaft 6. Accordingly, the first area 55al of the first guide portion 55a and the linear guide
area 55bl1 of the second guide portion 55b constitute a restricting projection portion 56 for
restricting the movement of the engaging pin 41a, which is in the release position, in the
peripheral direction relative to the pivot shaft 6. At this time, the restricting projection portion
56 is arranged such that the inside open lever 31 rotating along with the engaging pin 41a is
prevented from contacting with other members of the vehicle door lock device 1 even if the
engaging pin 4la in the release position is fully rotated within an area restricted by the
restricting projection portion 56. That is, in cases where the engaging pin 4la is in the
engaging position and thus the inside open lever 31 and the inside lever 32 are integrally
connected to each other, the inside open lever 31 is prevented from rotating by vibration of
the vehicle and the like, since the inside lever 32 is held by the cable 32d (see Fig. 1).

However, in cases where the engaging pin 41a is in the release position, the inside open lever
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31 is rotatable relative to the inside lever 32 within an area defined by a movement of the
engaging pin 41a in the elongated bore 32a. Then, according to the vehicle door lock device 1
of the present embodiment, the rotation of the inside open lever 31, which is caused by
vibration of the vehicle and the like, is restricted by restricting the rotation of the engaging pin
41a in the release position by means of the restricting projection portion 56. Thus, the inside
open lever 31 is prevented from hitting other members of the vehiéle door lock device 1.

[0050)  Especially, according to the vehicle door lock device 1 of the present embodiment,
the arm portion 31a of the inside open lever 31 is rotated in the unlatched direction (i.e.
clockwise direction in Fig. 6) relative to the pivot shaft 6 so as to be made contact with the
contact portion 36¢ of the open link 36. Thus, there is a problem of hitting between the arm
portion 31a of the inside open lever 31 and the contact portion 36¢ of the open link 36. That
is, as shown in Fig. 6, when the inside lever 32 is in the initial position, the rotation of the
engaging pin 41a in the clockwise direction is restricted to a certain degree by the elongated
bore 32a of the inside lever 32. Thus, the inside open lever 31 is prevented from widely
rotating in the unlatched direction. However, as shown in Fig. 11, when the inside door
handle is operated with the engaging pin 41a in the release position and the inside lever 32 is
rotated relative to the pivot shaft 6 from the initial position shown in Fig. 6 to the unlatched
direction, the engaging pin 41a is rotatable in the unlatched direction and therefore the inside
open lever 31 is rotatable in the unlatched direction. Then, the restricting projection portion
56 is arranged for the purposes of preventing the hitting between the arm portion 31a and the
contact portion 36¢ caused by the rotation of the inside | open lever 31 in the unlatched
direction. Precisely, the linear guide area 55b1 of the second guide portion 55b constituting
one side (i.e. unlatched side) of the restricting projection portion 56 is arranged such that the
arm portion 31a is prevented from contacting with the contact portion 36¢ of the open link 36

in a state in which the inside open lever 31 is fully rotated in the unlatched direction and the



07 Feb 2006

2006200523

10

15

20

19

engaging pin 41a is in contact with the linear guide area 55b1. Accordingly, the arm portion
31a is prevented from hitting the contact portion 36¢ of the open link 36 as the rotation of the
inside open lever 31 caused by the vibration of the vehicle and the like is restricted, thereby
preventing occurrence of the hitting noise.

[0051]  Further, the pivot guide area 55b2 of the second guide portion 55b of the guide
portion 55 guides the engaging pin 41a when the operating lever 42 is operated to the child
lock position side and thus the engaging pin 41a is moved to the release position side (not
shown) in a state, as shown in Fig. 10, in which the inside door handle is operated so that the
inside lever 32 and the inside open lever 31 are integrally rotated to the unlatched direction.
That is, when in such circumstances the inside door handle is released, the inside lever 32 and
the inside open lever 31 are rotated to the vehicle installation direction (i.e. latched direction,
counterclockwise direction in Fig. 10) and returned to the initial position shown in Fig. 5.
Therefore, the engaging pin 41a is rotated together with the inside open lever 31 while sliding
along a wall face of the pivot guide area 55b2 of the second guide portion 55b. At this time,
the engaging pin 41a is pushed in a downward direction in Figs. 5 and 10 by means of the
wall face of the pivot guide area 55b2. However, the pivot guide area 55b2 and the contact
wall 52¢ are formed such that even if the engaging pin 41a is fully pushed in the downward
direction, i.e. the engaging pin 41a is in a boundary position between the pivot guide area
55b2 and the linear guide area 55b1 of the second guide portion 55b, the elastic projecting
portion 42e of the operating lever 42 is prevented from climbing over the apex of the contact
wall 52c. Accordingly, when the inside open lever 31 is moved to the initial position shown
in Fig. 5, the operating lever 42 is returned to the child lock position side by means of the
elastic force of the elastic projecting portion 42e, thereby achieving the return of the engaging

pin 41a to the release position.
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[0052] Next, a basic operation of the vehicle door lock device 1 is explained. Fig. 3 shows
the link mechanism 3 of the vehicle door lock device 1 in the unlocked state so that the
vehicle door Y can be opened with the latch mechanism 2 in the latched state. In such
circumstances when the outside door handle la is operated, the outside open lever 35 is
operated, thergby bringing the open link 36 to move in an upward direction in Fig. 3.
Alternatively, when the inside door handle is operated, the inside lever 32 and the inside open
lever 31 are rotated in the unlatched direction (i.e. clockwise direction in Fig. 5) relative to the
pivot shaft 6. Then, the arm portion 31a of the inside open lever 31 pushes the contact portion
36¢ of the open link 36 in the upward direction (see Fig. 2), thereby bringing the open link 36
to move in the upward direction in Fig. 3. With the upward movement of the open link 36,
the flange portion 34b is pushed by the contact portion 36¢ and then the lift lever 34 is rotated.
Accordingly, the pawl 24, which is rotated as a unit with the lift lever 34, is operated, thereby
achieving the unlatched state of the latch mechanism 2 in which the vehicle door Y can be
opened.

[0053] When the actuator 7 is driven or a lock knob (not shown) is operated in the state
shown in Fig. 3 and then the locking lever 33 is rotated in the locked direction of the vehicle
door Y (i.e. counterclockwise direction in Fig. 3), the position of the open link 36 linked to
the tip end portion 33Ba of the sub-lever 33B is switched to the locked position as shown in
Fig. 4. The vehicle door lock device 1 is brought to the locked state accordingly. That is, in
cases where the open link 36 is in the locked position, the flange portion 34b of the lift lever
34 is not located on the operating path of the contact portion 36¢c of the open link 36.
Therefore, even if the outside door handle la or the inside door handle is operated, the latch
mechanism 2 is not brought to the unlatched state. Further, in cases where the actuator 7 is
driven or the lock knob is operated in the state shown in Fig. 4 and thus the locking lever 33 is

rotated to the unlocked direction of the vehicle door Y (i.e. clockwise direction in Fig. 4), the
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position of the open link 36 linked to the tip end portion 33Ba of the sub-lever 33B is
switched to the unlocked position as shown in Fig. 3. The vehicle door lock device 1 is
brought to the unlocked state accordingly.

[0054] Next, an operation of the child lock mechanism 4 of the vehicle door lock device 1
according to the present embodiment is explained below. Fig. 5 shows the child lock
mechanism 4 in the child lock release state in which the child lock is ineffective with the
engaging pin 41a of the slide bush 41 in the engaging position. In this state, the inside lever
32 and the inside open lever 31 are in the engaging state by means of the engaging pin 41a of
the slide bush 41. Thus, when the inside door handle is operated, the inside lever 32 and the
inside open lever 31 are integrally rotated from the initial position shown in Fig. 5 in the
unlatched direction (i.e. clockwise direction in Fig. 5) relative to the pivot shaft 6 shown in
Fig. 10. Accordingly, the arm portion 31a of the inside open lever 31 pushes the contact
portion 36¢ of the open link 36 in the upward direction (see Fig. 2), thereby moving the open
link 36 in the upward direction in Fig. 3. The latch mechanism 2 is brought in the unlatched
state in which the vehicle door Y can be opened accordingly.

[0055] Fig. 6 shows the child lock mechanism 4 in the child lock state in which the child
lock is effective with the engaging pin 41a of the slide bush 41 in the release position. In this
state, the engagement between the inside lever 32 and the inside open lever 31 by means of
the engaging pin 41a is released and thus the relative rotation between the inside lever 32 and
inside open lever 31 is permitted. That is, the engaging pin 41a in the release position is
inserted into the arc-shaped bore portion 32a2 of the elongated bore 32a of the inside lever 32.
The engaging pin 41a is relatively movable to the inside lever 32 along the arc-shaped bore
portion 32a2, thereby allowing the relative rotation between the inside open lever 31 and the
inside lever 32. Accordingly, even if the inside door handle is operated, as shown in Fig. 11,

the inside lever 32 only is rotated in the unlatched direction (i.e. clockwise direction in Fig. 6)
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relative to the pivot shaft 6. The inside open lever 31 is not operated and thus the latch
mechanism 2 is retained in the latched state. That is, the vehicle door Y is not opened even if
the inside door handle is operated.
[0056] The position of the engaging pin 41a of the slide bush 41 is switched by means of
the operation of the operating lever 42 linked to the engaging pin 41a. That is, when the
operation portion 42d is operated from the child lock release position shown in Fig. 5 to rotate
in the counterclockwise direction so that the operation portion 42d is brought in the child lock
position shown in Fig. 6, the engaging pin 41a is moved to the release position, thereby
enabling the child lock. On the other hand, when the operation portion42d is operated from
the child lock position shown in Fig. 6 to rotate in the clockwise direction so that the
operation portion 42d is brought in the child lock release position shown in Fig. 5, the
engaging pin 41a is moved to the engaging position, thereby releasing the child lock.
[0057]  According to the aforementioned embodiment, the restricting projection portion 56
is constituted by a part of the guide portion 55. However, instead, the restricting projection
portion 56 may be independently formed from the guide portion 55 for guiding the operating
path of the engaging pin 41a and restricting the movement of the engaging pin 41a as in the
release position in the peripheral direction relative to the pivot shaft 6. In this case, in order to
prevent occurrence of hitting noise between the arm portion 31a of the inside open lever 31
and the contact portion 36¢ of the open link 36, a projection such as a wall as the restricting
projection portion 56 may be formed on the unlatched side of lthe engaging pin 41la as in the
release position for restricting the engaging pin 41a to move to the unlatched side.
[0058]  Further, according to the aforementioned embodiment, the first cover 52 constitutes
the housing 5 the base member. However, instead, the base member may be constituted

independently from the housing 5.
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[0059] Furthermore, according to the aforementioned embodiment, since the inside open
level 31, the inside lever 32, the slide bush 41, and the operating lever 42 as well as the restricting
projection portion 56 are formed on one side of the first cover 52, an opening potion into which the
engaging pin 41a is inserted is not required on the first cover 52. Thus, even if the first cover 52 is
constituted to serve as a housing for accommodating therein the inside open lever 31, the inside
lever 32, the slide bush 41, and the operating lever 42, the sealing ability of the vehicle door lock

device 1 can be still enhanced.

[0060] Furthermore, according to the aforementioned embodiment, the restricting projection
portion 56 is constituted by a part of the guide portion 55. Thus, strength of the restricting
projection portion 56 may be enhanced as compared to a case in which the restricting projection
portion 56 is independently formed. A production cost may be also reduced. In addition, since the
engaging pin 41a is moved to the release position thereof by being restricted by the restricting
projection portion 56 while the operating path of the engaging pin 4la is guided by the guide
portion 55, the restricting projection portion 56 is prevented from interfering with the movement of

the engaging pin 41a.

[0061] Furthermore, according to the aforementioned embodiment, the first cover 52
includes a function as the housing. Thus, as compared to a case in which the first cover 52 is

independently formed from the housing, a cost can be reduced.

[0062] The principles, preferred embodiment and mode of operation of the present
invention have been described in the foregoing specification. However, the invention which is
intended to be protected is not to be construed as limited to the particular embodiments disclosed.
Further, the embodiments described herein are to be regarded as illustrative rather than restrictive.
Variations and changes may be made by others, and equivalents employed, without departing form
the spirit of the present invention. Accordingly, it is expressly intended that all such vanations,
changes and equivalents which fall within the spirit and scope of the present invention as defined in

the claims, be embraced thereby.
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The claims defining the invention are as follows:

1. A vehicle door lock device comprising:
a base member on which a pivot shaft is supported;

a first lever rotatably supported on the pivot shaft and linked to a latch

mechanism engageable with a striker provided on a vehicle;

a second lever rotatably supported on the pivot shaft and operated in association

with a door handle;

an engaging member supported on the first lever so as to be slidable relative
thereto and including an engaging pin for engaging the first lever and the second lever
with each other in a predetermined engaging position and disengaging the first lever
and the second lever from each other in a predetermined release position displaced

from the engaging position; and

an operating lever linked to the engaging member and bringing the engaging pin

to operate between the engaging position and the release position;

the first lever, the second lever, the engaging member, and the operating
member being arranged on one side of the base member; wherein the base member
includes a restricting projection portion on the one side for restricting a movement of the

engaging pin in the release position in a peripheral direction relative to the pivot shaft.

2. A vehicle door lock device according to claim 1, wherein the restricting
projection portion is constituted by a part of a guide portion for guiding an operating path

of the engaging pin.

3. A vehicle door lock device according to claim 1, wherein the base
member constitutes a housing that accommodate therein the first lever, the second

lever, the engaging member, and the operating lever.
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4. A vehicle door lock device according to claim 2, wherein the base
member constitutes a housing that accommodate therein the first lever, the second

lever, the engaging member, and the operating lever.

5. A vehicle door lock device according to claim 3, wherein the guide portion
includes a first guide portion having a linear shape, and a second guide portion having a

substantially V-shape.

6. A vehicle door lock device according to claim 5, wherein the second guide
portion includes a linear guide area having a linear shape and facing the first guide
portion, and a pivot guide area having an arc shape and formed from an end portion of
the linear guide area along a rotation direction of the engaging pin in the engaging

position.

7. A vehicle door lock device according to claim 6, wherein the first guide
portion includes a first area formed so as to face the linear guide area of the second
guide portion, and a second area formed so as not to face the linear guide area of the

second guide portion.

8. A vehicle door lock device according to claim 7, wherein the first area of
the first guide portion and the linear guide area of the second guide portion face each

other.

9. A vehicle door lock device according to claim 1, wherein when the
engaging pin is in the release position, the guide portion is positioned on both sides of
the engaging pin in a peripheral direction relative to the pivot shaft for restricting a

rotation of the engaging pin.

10. A vehicle door lock device according to claim 1, wherein when the
engaging pin is in the release position, a rotation of the engaging pin is restricted by the
restricting projection portion so as to restrict a rotation of the first lever caused by a

vibration of a vehicle and to prevent the first lever from hitting other members.
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11. A vehicle door lock device according to claim 6, wherein the engaging pin
is rotated with the first lever while sliding along a wall face of the pivot guide area of the

second guide portion.

12. A vehicle door lock device according to claim 1, wherein the first lever
includes an arm portion which is rotated in an unlatched direction relative to the pivot
shaft.

13. vehicle door lock device according to claim 6, wherein the pivot guide
area guides the engaging pin in a sate in which the first lever and the second lever are

integrally rotated in an unlatched direction.

14. A vehicle door lock device according to claim 3, wherein the housing

includes a main case, a first cover, and a second cover.

15. A vehicle door lock device according to claim 1, wherein the second lever
includes an elongated bore into which the engaging pin is inserted, the elongated bore

being formed on an open lever link portion linked to the first lever.

16. A vehicle door lock device according to claim 15, wherein the elongated
bore includes a linear bore portion linearly formed along a longitudinal direction of the
open lever link portion, and an arc-shaped bore portion extending in an arc shaped

manner.

17. A vehicle door lock device according to claim 16, wherein the elongated
bore has a substantially L-shape constituted by the linear bore portion and the arc-
shaped bore portion.
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