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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to a double-lock-
ing door lock apparatus for a vehicle.

BACKGROUND

[0002] Adoorlock apparatus (double-looking doorlock
apparatus) for a vehicle disclosed in JP3767342B (here-
inafter referred to as Reference 1) retains a vehicle door
relative to a vehicle body in a closed state. The double-
locking door lock apparatus includes a latch mechanism,
an inside open lever, an open lever (outside open lever),
and an open link. The latch mechanism is attached to
the vehicle door together with a housing. The inside open
lever rotatably attached to the housing is rotated from an
initial position to a rotated position by a door opening
operation of an inner side door handle arranged at an
inner side of the vehicle door. The outside open lever
rotatably attached to the housing is rotated from an initial
position to a rotated position by a door opening operation
of an outside door handle arranged at an outer side of
the vehicle door. The openlink is attached to a connecting
portion of the outside open lever so as to be tiltable there-
to by a predetermined angle. The connecting portion of
the outside open lever shifts in accordance with the ro-
tation of the outside open lever. The open link includes
an engagement portion (pressing portion) engageable
with an engagement portion included in a lift lever of the
latch mechanism. When the inside open lever is rotated
from the initial position to the rotated position or when
the outside open lever is rotated from the initial position
to the rotated position, the open link is moved toward the
lift lever.

[0003] The double-locking door lock apparatus ac-
cording to Reference 1 further includes first and second
operation mechanisms (lock and double lock mecha-
nisms). The lock mechanism switches the open link be-
tween an unlocked state where the open link is engage-
able with the lift lever and a locked state where the open
link is not engageable with the lift lever. The double lock
mechanism switches a condition of the vehicle door be-
tween a double locked state where the locked state by
the lock mechanism is noncancelable and a double-lock
cancelled state where the double locked state is can-
celled.

[0004] According to the double-locking door lock ap-
paratus described in Reference 1, a lock lever portion
including a lock operation lever and a latched lever
switches an active lever of the lock mechanism between
locked and unlocked positions. The latched lever formed
by alinear steel material is configured to be operationally
linkable with and disengageable from a latch lever (dou-
ble lock lever). Further, the inside open lever engageable
with the lock lever portion includes first and second inside
levers.
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[0005] For example, the latch lever (double lock lever)
is excluded from the double-locking door lock apparatus
disclosed in Reference 1; thereby, the double-locking
door lock apparatus may serve as a normal door lock
apparatus. Further, even when the lock lever portion may
be formed by a single member, the normal door lock ap-
paratus may appropriately function. However, the dou-
ble-locking door lock apparatus according to Reference
1 has a complex configuration in a manner to include the
lock lever portion formed by the lock operation lever and
the latched lever (such complex configuration may be
unnecessary for the normal door lock apparatus). Ac-
cordingly, components used in the double-locking door
lock apparatus according to Reference 1, which is pro-
vided with the double lock mechanism, may not be simply
applied to the normal door lock apparatus that is not pro-
vided with the double lock mechanism.

[0006] In addition, for example, even when the inside
open lever or a lock knob that is operationally linked with
the lock operation lever of the lock lever portion is un-
wantedly operated and unlocked from an outside of the
vehicle by unauthorized means, for example, without the
use of a key under a condition where the vehicle door is
set in the double locked state by the double-locking door
lock apparatus described in Reference 1, the active lever
is maintained in the locked position and is not rotated or
moved. Accordingly, the vehicle door in a locked state
may be restrained from being unwantedly operated and
unlocked from the outer side of the vehicle by the unau-
thorized means; however, such unwanted unlocking op-
eration may not be detected by utilizing a position switch
attached to the active lever because the active lever is
not rotated (the position switch is usually provided for
detecting whether the vehicle door is locked or unlocked).
[0007] A need thus exists for a double-locking door
lock apparatus for a vehicle, which may utilize compo-
nents applied to a normal door lock apparatus.

SUMMARY OF THE INVENTION

[0008] Accordingtoan aspect of this disclosure, a dou-
ble-locking door lock apparatus for a vehicle includes a
latch mechanism attached to a vehicle door together with
a housing, including a lift lever, and retaining the vehicle
door in a closed state relative to a vehicle body, an inside
open lever rotatably attached to the housing and rotating
from an initial position to a rotated position in accordance
with a door opening operation of an inside door handle
arranged at an inner side of the vehicle door, an outside
open lever rotationally attached to the housing and ro-
tating from an initial position to a rotated position in ac-
cordance with a door opening operation of an outside
door handle arranged at an outer side of the vehicle door,
an open link attached to a connection portion of the out-
side open lever so as to tilt by a predetermined angle,
the connection portion shifting in accordance with the
rotation of the outside open lever, the open link including
a pressing portion engageable with an engagement por-
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tion of the lift lever, the open link being moved toward
the lift lever when the inside open lever rotates from the
initial position to the rotated position or when the outside
open lever rotates from the initial position to the rotated
position, a lock mechanism switching the open link be-
tween an unlocked state where the open link is linkable
with the lift lever and a locked state where the open link
is unlinkable with the lift lever, and a double lock mech-
anism switching a condition of the vehicle door between
a double locked state where the locked state by the lock
mechanism is noncancelable and a double-lock can-
celled state where the double locked state is canceled,
the lock mechanism including an active lever rotatably
attached to the housing, the active lever being shifted
from an unlocked position to a locked position by alocking
operation of a locking/unlocking member and shifting the
open link from the unlocked state to the locked state, the
active lever being shifted from the locked position to the
unlocked position by an unlocking operation of the lock-
ing/unlocking member and shifting the open link from the
locked state to the unlocked state, and the double lock
mechanism including a double lock lever movably at-
tached to the housing, the double lock lever being shifted
from an unset position to a set position by a setting op-
eration of a double-locking member and moving toward
the open link so as to engage therewith to restrain the
open link from shifting from the locked state to the un-
locked state, the double lock lever being shifted from the
set position to the unset position by an unsetting opera-
tion of the double-locking member and being separated
from the open link to allow the open link to shift from the
locked state to the unlocked state.

[0009] In the double-locking door lock apparatus con-
figured as above, other components except for compo-
nents of the double lock mechanism (the double lock le-
ver linking with the open link, a components switching
the double lock lever between the unset position and the
set position, and the like) are identical to components
used in a normal lock apparatus that does not include
the double lock mechanism. Accordingly, the other com-
ponents of the double-locking door lock apparatus except
for the components of the double lock mechanism are
simply utilized in both the double-locking door lock ap-
paratus and the normal door lock apparatus. Conse-
quently, both the double-locking door lock apparatus and
the normal door lock apparatus may be manufactured at
low cost.

[0010] Inaddition,ina condition where the vehicle door
is in the aforementioned double locked state, the double
lock lever operates together with the open link that is in
the locked position. For example, the locking/unlocking
member is unwantedly operated and unlocked from an
outer side of the vehicle by unauthorized means, for ex-
ample, without the use of a key; therefore, the active lever
shifts from the locked position to the unlocked position.
However, the double lock lever is maintained in the set
position while engaging with the open link, thereby re-
straining the open link from shifting from the locked state
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to the unlocked state.

[0011] As a result, the open link is maintained in the
locked state, therefore restraining the unwantedly un-
locking operation from the outside of the vehicle. In ad-
dition, at the time of the occurrence of the unwontedly
unlocking operation from the outside of the vehicle, the
active lever in the locked position shifts to the unlocked
position. A position switch arranged at the active lever is
operated to thereby detect that the vehicle door in the
locked state is unwantedly operated and unlocked from
the outer side of the vehicle (the position switch is gen-
erally arranged at the active lever in order to detect
whether the vehicle door is locked or unlocked).

[0012] According to another aspect of the disclosure,
the double lock lever is movably attached to the housing
along a guide formed in the housing, and one end portion
of the double lock lever is moved toward an engagement
arm portion, which is formed at the open link, so that the
double lock lever engages with the open link when the
double lock lever is in the set position.

[0013] According to still another aspect of the disclo-
sure, the double lock lever is movably attached to the
housing along a guide formed in the housing, and a lower
end portion of the double lock lever is moved toward an
engagement arm portion, which is formed at the open
link, so that the double lock lever engages with the open
link when the double lock lever is in the set position.
[0014] Accordingly, the double lock lever may be sim-
ply formed by a bar-shaped member and a space for the
double lock lever in the housing may be minimized.
[0015] According to a further aspect of the disclosure,
the guide is formed in the housing so as to extend ob-
liquely downward in a vertical direction of the vehicle.
[0016] Accordingly, when the double lock lever is
moved from the set position to the unset position, a dis-
tance in which the double lock lever moves along the
guide may be shorten compared to a case where the
guide extends straight in the vertical direction in housing.
[0017] According to another aspect of the disclosure,
further comprising a spring arranged between the outside
open lever and the open link, the spring biasing the open
link so as to bring the open link into the unlocked state
and retaining the open link in a manner that the open link
is movable relative to the lift lever so as to return to an
initial position, an unlocked state retaining guide retaining
the open link in the unlocked state when the active lever
is in the unlocked position and the outside open lever
rotates between the initial position and the rotated posi-
tion, alocked state retaining guide retaining the open link
in the locked state when the active lever is in the locked
position and the outside open lever rotates between the
initial position and the rotated position, and a pressing
arm portion arranged at the active lever, the pressing
arm portion engaging with the open link in the unlocked
state by the displacement of the active lever from the
unlocked position to the locked position and allowing the
open link to tilt, the pressing arm portion disengaging
from the open link in the locked state so as to shift the
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open link to the unlocked state.

[0018] For example, in a condition where the vehicle
door is in the locked state, the outside door handle is
operated at the same time as the unlocking operation of
the locking/unlocking member is performed operated. As
a result, the vehicle door is brought into a state where
unlocking operation may not be implemented appropri-
ately (such state is referred to as a panic state). At this
time, the open link is movably supported by the spring
relative to the lift lever and is allowed to return to aninitial
position. Accordingly, the outside open lever is returned
to the initial position even when the panic state occurs;
therefore, the open link returns to the initial position while
shifting from the locked state to the unlocked state. As a
result, the double-locking door lock apparatus may
smoothly shift the vehicle door from the locked state to
an unlocked state.

[0019] According to still another aspect of the disclo-
sure, a plane surface on which a main portion of the lift
lever rotates is arranged in parallel to a plane surface on
which a main portion of the open link tilts, and a pressing
leg portion is arranged at the lift lever and a passive por-
tion is arranged at the open link. The pressing leg portion
of the lift lever is arranged so as to press the passive
portion of the open link when the vehicle door in an
opened state is operated to a closed state under a con-
dition where the active lever is in the locked position and
the outside open lever is in the initial position.

[0020] In the double-locking door apparatus config-
ured as above, the vehicle door in the opened state is
set to the looked state by shifting the active lever from
the unlocked position to the locked position by means of
the locking operation of the locking/unlocking member.
Then, the vehicle door in the opened state is operated
to the closed state without the operation of the outside
door handle. At this time, the pressing leg portion of the
lift lever presses the passive portion of the open link,
therefore shifting the open link from the locked state to
the unlocked state and moving the active lever from the
locked position to the unlocked position. Accordingly, the
vehicle door in the locked state while being in the opened
state is operated to the closed state, thereby automati-
cally cancelling the locked state of the vehicle door. In
particular, the surface on which the main portion of the
lift lever rotates is arranged in parallel to the surface on
which the main portion of the open link rotates. Further,
the pressing leg portion is arranged at the lift lever and
the passive portion is arranged at the open link, Accord-
ingly, the aforementioned automatic cancellation of the
locked state of the vehicle door may be performed and
may be simply provided to the double-looking door lock
apparatus at low cost without additional components.
[0021] According to a further aspect of the disclosure,
a pressing arm portion is arranged at the inside open
lever and a passive portion is arranged at the active lever.
The pressing arm portion of the inside open lever is ar-
ranged so as to press the passive portion of the active
lever when the vehicle doorin the closed state is operated
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to the opened state under a condition where the active
lever is in the locked position and the inside open lever
is in the initial position.

[0022] Forexample, the door opening operation of the
inside door handle is performed under a condition where
the vehicle door is in the closed state and the active lever
is in the locked position. Then, the inside open lever is
moved in a direction to open the vehicle door; therefore,
the pressing arm portion of the inside open lever presses
the passive portion of the active lever. Accordingly, the
active lever is shifted from the locked position to the un-
locked position and the open link is moved from the
locked state to the unlocked state. Thus, the vehicle door
in the locked state while being in the closed state may
be automatically unlocked by the door opening operation
of the inside door handle; therefore, a so-called one-mo-
tion function or a double-pull function (unlocking function)
may be obtained. In particular, the pressing arm portion
is arranged at the inside open lever and the passive por-
tion is arranged at the active lever; thereby, the one-mo-
tion function or the double-pull function may be realized
without additional components. Accordingly, the one-mo-
tion function or the double-pull function may be simply
obtained at low cost.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] The foregoing and additional features and char-
acteristics of the present invention will become more ap-
parent from the following detailed description considered
with the reference to the accompanying drawings, where-
in:

[0024] Fig. 1 illustrates a lateral view of a double-lock-
ing door lock apparatus for a vehicle (under a condition
where a vehicle door is in an unlocked state), according
to an embodiment of this disclosure, as seen from an
interior side of the vehicle;

[0025] Fig. 2 is a lateral view illustrating the double-
locking door lock apparatus from which a latch mecha-
nism, a cover of a housing, and the like are removed but
from which a lift lever of the latch mechanism is not re-
moved;

[0026] Fig. 3 is a lateral view illustrating a double lock
lever shown in Fig. 2 and a configuration related to the
double lock lever;

[0027] Fig. 4 shows a relation in a width direction of
the vehicle between an outside open lever, a spring, an
open link, an active lever, and a lift lever that are illus-
trated in Fig. 2 and an unlocked state retaining guide that
is arranged at the cover of the housing;

[0028] Fig. 5 shows acondition where the outside open
lever is moved in a direction to open the vehicle door
from a condition illustrated in Fig. 4;

[0029] Fig. 6 is a lateral view illustrating the double-
locking door lock apparatus shown in Fig. 2 (under a con-
dition where the vehicle door is in a locked state);
[0030] Fig. 7 shows a relation in the width direction of
the vehicle between the outside open lever, the spring,
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the open link, the active lever, and the lift lever that are
illustrated in Fig. 6 and a locked state retaining guide that
is arranged at the active lever;

[0031] Fig. 8 shows a condition where the outside open
lever is moved in the direction to open the vehicle door
from a condition illustrated in Fig. 7;

[0032] Fig. 9 is an explanatory drawing describing a
one-motion function of the double-locking door lock ap-
paratus illustrated in Figs. 1to 8 ;

[0033] Fig. 10 is an explanatory drawing illustrating a
condition where a panic state where unlocking by a lock-
ing/unlocking member fails to be implemented occurs in
the double-locking door lock apparatusillustrated in Figs.
1 to 8 (in the panic state, the active lever illustrated in
Fig. 7 is moved toward an unlock position and the open
link is engaged with the lift lever at the same time the
outside open lever illustrated in Fig. 7 rotates in the di-
rection to open the vehicle door);

[0034] Fig. 11 is an explanatory drawing describing an
automaticlock cancellation function of the double-locking
door lock apparatus illustrated in Figs. 1 to 8;

[0035] Fig. 12 is an explanatory drawing illustrating a
keyless locking function of the double-locking door lock
apparatus illustrated in Figs. 1to 8 ;

[0036] Fig. 13 is a lateral view illustrating a condition
where the double-locking door lock apparatus shown in
Fig. 2 is in a double locked state;

[0037] Fig. 14 is a lateral view illustrating the double
lock lever shown in Fig. 13 and a configuration related
to the double lock lever; and

[0038] Fig. 15 shows a relation in the width direction
of the vehicle between the double lock lever and the open
link that are illustrated in Fig. 14 and the outside open
lever, the spring, and the active lever that are illustrated
in Fig. 13.

DETAILED DESCRIPTION

[0039] An embodiment of this disclosure will be ex-
plained with reference to the illustrations of the figures
as follows. A double-locking door lock apparatus 100 for
a vehicle, according to the embodiment is illustrated in
Figs. 1 to 15. The double-locking door lock apparatus
100 is attached to a right front door of the vehicle. The
double-locking door lock apparatus 100 includes a latch
mechanism 10, an inside open lever 21, an outside open
lever 22, an open link 23, a spring 24, and an active lever
25. The double-locking door lock apparatus 100 further
includes an unlocked state retaining guide 92a that is
arranged at a cover 92 of a housing 90, a locked state
retaining guide 25a and a pressing arm portion 25c¢ that
are arranged at the active lever 25, and a double lock
lever 27.

[0040] The latch mechanism 10 retains a vehicle door
(thereinafter referred to as a door) in a closed state rel-
ative to a vehicle body as is well known. The latch mech-
anism 10 is attached to the housing 90 that includes a
main body 91 and the cover 92. The latch mechanism
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10 is assembled to the door together with the housing
90. The latch mechanism 10 includes a latch 11 (see Fig.
1), a pole, and a lift lever 12 (see Fig. 2 and Fig. 4) that
integrally rotates with the pole. The latch 11 is engage-
able with and disengageable from a striker fixed at the
vehicle body. The pole is engageable with the latch 11
to maintain the latch 11 in the engaged state with the
striker while being disengageable from the latch 11 to
release the latch 11 from the engaged state with the strik-
er.

[0041] As illustrated in Fig. 4, a rotary shaft 13 of the
pole is inserted in an attaching hole 12a of the lift lever
12; thereby, the lift lever 12 is attached to the rotary shaft
13 of the pole so as to be integrally rotatable therewith.
The lift lever 12 includes an engagement arm portion 12b
(engagement portion) engageable with and disengage-
able from a pressing head portion 23a (pressing portion)
of the open link 23, and a pressing leg portion 12c en-
gageable with and disengageable from a passive body
portion 23b (passive portion) of the open link 23. A main
portion (fitted to the rotary shaft 13) of the lift lever 12
rotates on a plane surface approximately parallel to a
surface seen in Fig. 4.

[0042] The latch 11 of the latch mechanism 10 is main-
tained in the engaged state with the striker to thereby
retain the door in the closed state (a latched state or
locked state). Meanwhile, the latch 11 is released from
the engaged state with the striker to thereby release the
door from the closed state to an opened state (an un-
latched state or unlocked state).

[0043] Theinsideopenlever21 isrotationally operated
from an initial position (illustrated in Figs. 2, 6, and 13)
to a rotated position (shown in Fig. 9) in accordance with
a door opening operation of an inside door handle ar-
ranged at an inner side of the door. As shown in Fig. 2,
the inside open lever 21 is rotationally attached to the
housing 90 via a support shaft 93 inserted in a supporting
hole 21 a of the inside open lever 21. The inside open
lever 21 includes an operating arm portion 21b, a first
pressing arm portion 21c, and a second pressing arm
portion 21d (pressing arm portion). The operating arm
portion 21b is connected via an operating cable W1 to
the inside door handle (an operating force transmitting
member such as a link may be applied to the operating
cable W1). The first pressing arm portion 21c is engage-
able with and disengageable from an engagement arm
portion 22d of the outside open lever 22. The second
pressing arm portion 21d is engageable with and disen-
gageable from a passive portion 25b of the active lever
25.

[0044] The outside open lever 22 is rotationally oper-
ated from an initial position (shown in Figs. 4, 7, and 11)
to a rotated position (illustrated in Figs. 5, 8, 10, and 12)
in accordance with a door opening operation of an outside
door handle arranged at an outer side of the door. The
outside open lever 22 is rotationally attached to the hous-
ing 90 via a support shaft 94 inserted In a supporting hole
22a formed in the outside open lever 22 and positioned
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approximately perpendicularly to the supporting hole 21a
of the inside open lever 21. The outside open lever 22
includes an operating portion 22b, a connecting hole por-
tion 22c (connecting portion), and the engagement arm
portion 22d. The operating portion 22b is connected to
the outside door handle via an operating force transmit-
ting member such as a link. The connecting hole portion
22b is connected to the open link 23. The engagement
arm portion 22d is engageable with and disengageable
from the first pressing arm portion 21 ¢ of the inside open
lever 21. Further, as illustrated in Fig. 4, the outside open
lever 22 is biased by a spring 28 toward the initial position
of the outside open lever 22. In particular, the spring 28
biases the outside open lever 22 by means of a prede-
termined biasing force toward the initial position (shown
in Fig. 4) of the outside open lever 22 relative to the hous-
ing 90. Further, the spring 28 includes a coil portion 28a
attached around the support shaft 94 arranged at the
housing 90, and a pair of arm portions 28b and 28c ex-
tending radially outward from both ends of the coil portion
28a. The arm portion 28b is engaged with the outside
open lever 22 while the arm portion 28c¢ is engaged with
the housing 90. The spring 28 is illustrated in Fig. 4 only
and is not shown in other drawings.

[0045] The open link 23 includes the pressing head
portion 23a, the passive body portion 23b, a connecting
leg portion 23c, and a supporting portion 23d (see Fig.
2). The connecting leg portion 23c is connected to the
connecting hole portion 22c of the outside open lever 22
so that the open link 23 tilts by a predetermined angle in
a horizontal direction seen in Fig. 4. The spring 24 is
supported by the supporting portion 23d. A main portion
(the pressing head portion 23a, the passive body portion
23b, and the like) of the open link 23 tilts on a surface
approximately parallel to the plane surface seen in Fig.
4. The surface on which the main portion of the open link
23 tilts is positioned in parallel to the surface on which
the main portion of the lift lever 12 rotates. The open link
23 further includes an engagement leg portion 23e, an
engagement arm portion 23f, and an engagement body
portion 23g. The engagement leg portion 23e is engage-
able with and disengageable from the pressing arm por-
tion 25¢ of the active lever 25. The engagement arm por-
tion 23f is engageable with and disengageable from the
unlocked state retaining guide 92a and the double lock
lever 27. The engagement body portion 23g is engage-
able with and disengageable from the locked state re-
taining guide 25a (see Figs. 7 and 8).

[0046] When the inside open lever 21 is rotationally
operated from the initial position to the rotated position
orwhen the outside open lever 22 is rotationally operated
from the initial position to the rotated position, the open
link 23 is moved by the outside open lever 22 toward the
lift lever 12, therefore shifting from an initial position
shown in Fig. 4 to a rotated position shown in Fig. 5. In
addition, when the active lever 25 is moved from a locked
position shown in Fig. 6 to an unlocked position shown
in Fig. 2, the open link 23 shifts from a locked state shown
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in Fig. 7 to an unlocked state shown in Fig 4. When the
active lever 25 is moved from the unlocked position
shown in Fig. 2 to the locked position shown in Fig. 6,
the open link 23 shifts from the unlocked state shown in
Fig. 4 to the locked state shown in Fig. 7.

[0047] In addition, when the open link 23 is in the un-
locked state, door opening operations of the inside open
lever 21 and the outside open lever 22 in accordance
with the door opening operations of the inside door han-
dle and the outside door handle are transmitted via the
open link 23 to the lift lever 12. Meanwhile, when the
open link 23 is in the locked state, the door opening op-
erations of the inside open lever 21 and the outside open
lever 22 in accordance with the door opening operations
of the inside door handle and the outside door handle
are transmitted to the open link 22 but not transmitted to
the lift lever 12.

[0048] The spring 24 is arranged between the outside
open lever 22 and the open link 23 while biasing the open
link 23 relative to the outside open lever 22 toward a
direction to bring the open link 23 into the unlocked state
illustrated in Fig. 4. The spring 24 includes a coil portion
24a attached to the supporting portion 23d of the open
link 23 and a pair of arm portions 24b and 24c extending
radially outward from both ends of the coil portion 24a.
The arm portion 24b is engaged with the outside open
lever 22 while the arm portion 24c is engaged with the
open link 23.

[0049] For example, under a condition where the door
is in the locked state, the outside door handle is pulled
(operated) at the same time as a locking/unlocking mem-
ber (for example, a lock knob arranged at the inner side
of the door, a key cylinder operational from the outer side
of the door, and a locking remote control for driving an
electric motor 31 of a first drive mechanism 30) is oper-
ated. At this time, the door may not be shifted from the
locked state to the unlocked state (such condition will be
referred to as a panic state where unlocking by the lock-
ing/unlocking member fails to be implemented). In the
panic state as illustrated in Fig. 10, the active lever 25 in
the locked state as illustrated in Fig. 7 shifts to the un-
locked state and the open link 23 is engaged with the lift
lever 12 at the same time as the outside open lever 22
illustrated in Fig. 7 rotates in a direction to open the door
(the direction will be referred to as a door opening direc-
tion). After the panic state occurs in the double-locking
door lock apparatus 100, the outside door handle is op-
erated toreturn from a pulled position to an initial position,
thereby returning the outside open lever 22 from the ro-
tated position to the initial position. Then, the open link
23 biased by the function of the spring 24 so as to be
brought into the unlocked state is elastically and movably
supported by the spring 24 relative to the engagement
arm portion 12b of the lift lever 12. As a result, the open
link 23 is allowed to return to the initial position shown in
Fig. 4.

[0050] The active lever 25 configures a portion of a
lock mechanism switching the open link 23 between the
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unlocked state (see Figs. 4 and 5) where the open link
23 is linkable with the lift lever 12 and the locked state
(see Figs. 7 and 8) where the open link 23 is unlinkable
with the lift lever 12. The active lever 25 is shifted from
the unlocked position in Fig. 2 to the locked position in
Fig. 6 by a locking operation of the locking/unlocking
member to thereby bring the open link 23 into the locked
state. Meanwhile, the active lever 25 is shifted from the
locked position to the unlocked position by an unlocking
operation of the locking/unlocking member to thereby
bring the open link 23 into the unlocked state. The active
lever 25 is rotatably attached to the housing 90 via a
support shaft 95 inserted in a supporting hole 25d formed
in a boss portion of the active lever 25.

[0051] The active lever 25 includes the locked state
retaining guide 25a, the passive portion 25b, the pressing
arm portion 25c¢, and the supporting hole 25d. The active
lever 25 further includes an operating portion 25e, a drive
portion 25f, a first engagement pin portion 25¢g, and a
second engagement pin portion 25h. The operating por-
tion 25e is operationally connected via the operating ca-
ble W2 shown in Fig. 1 to the lock knob arranged at the
inner side of the door. The drive portion 25f is operation-
ally connected with the first drive mechanism 30. The
first engagement pin portion 25g is operationally con-
nected with a positioning pin 26 (see Fig. 2). The second
engagement pin 25h is operationally connected to the
key cylinder arranged at the outer side of the door, via a
locking control lever 41, a key switch lever 42, an outside
lock lever 43, and the like. In addition, the active lever 25
is configured to be retained in the unlocked position or
the locked position by the positioning pin 26 attached in
the housing 90 and engaged with the first engagement
pin portion 25g arranged at the active lever 25 (see Fig.
2).

[0052] The active lever 25 in the unlocked position
shown in Figs. 2 and 4 shifts to the locked position shown
in Fig. 7, thereby allowing the pressing arm portion 25¢
to contact the engagement leg portion 23e of the open
link 23 so that the open link 23 may tilt. Meanwhile, the
active lever 25 in the locked position shown in Figs. 6
and 7 shifts to the unlocked position shown in Figs. 2 and
4, therefore separating the pressing arm portion 25c sep-
arated from the engagement leg portion 23e so that the
open link 23 may shift to the unlocked state.

[0053] The first drive mechanism 30 drives the active
lever 25 to move to the locked position or the unlocked
position while including the electric motor 31, a worm
shaft 32, and a worm wheel 33. The electric motor 31 is
a known electric motor driven by the locking and unlock-
ing operations of the locking/unlocking member such as
the locking remote control. The worm shaft 32 is integrally
formed with an output shaft 31a of the electric motor 31
and rotationally driven thereby. The worm wheel 33 is
attached to the housing 90 via a support shaft 96 so as
to be rotated by the worm shaft 32. The worm wheel 33
includes a pair of cams 33a and 33b rotating along with
a cam follower arranged at the drive portion 25f of the
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active lever 25 (a detailed explanation of the cam follower
indicated by dashed lines in Fig. 2 is omitted herein).
[0054] When the active lever 25 is in the unlocked po-
sition shown in Fig. 2, the locking operation of the locking/
unlocking member such as the locking remote control for
driving the electric motor 31 is performed. Then, in the
first drive mechanism 30 described above, the worm
wheel 33 is rotated counterclockwise (in Fig. 2) by 180
degrees by the worm shaft 32 driven by the electric motor
31; therefore, the active lever 25 shifts from the unlocked
position to the locked position shown in Fig. 6. Mean-
while, when the active lever 25 is in the locked position,
the unlocking operation of the locking/unlocking member
is performed. Then, the worm wheel 33 is rotated clock-
wise (in Fig. 6) by 180 degrees by the worm shaft 32
driven by the electric motor 31; therefore, the active lever
25 shifts from the locked position to the unlocked position
shown in Fig. 2.

[0055] In addition, according to the double-locking
door lock apparatus 100 of the embodiment, when the
active lever 25 is in the unlocked position as shown in
Figs. 2, 4, and 5 and the outside open lever 22 rotates
between the initial position and the rotated position, the
open link 23 separated from the pressing arm portion 25¢
is retained in the unlocked state by the unlocked state
retaining guide 92a arranged at the cover 92 of the hous-
ing 90. When the open link 23 is retained in the unlocked
state by the unlocked state retaining guide 92a, the en-
gagement arm portion 23f of the open link 23 is slidably
in contact with the unlocked state retaining guide 92a as
shown in Fig. 5. A shape of a guide surface (with which
the engagement arm portion 23f makes a slidable con-
tact) of the unlocked state retaining guide 92a is designed
in consideration of a movement trajectory of a contact
portion between the engagement arm portion 12b of the
lift lever 12 and the pressing head portion 23a of the open
link 23. It is recommended that the shape of the guide
surface of the unlocked state retaining guide 92a is de-
signed to restrict the engagement arm portion 12b and
the pressing head portion 23a from sliding on the contact
portion.

[0056] Further, in a condition when the outside open
lever 22 rotates between the initial position and the ro-
tated position under a condition where the active lever
25 is in the looked position shown in Figs. 6, 7, and 8,
the open link 23 separated from the pressing arm portion
25c of the active lever 25 is retained in the locked state
by the locked state retaining guide 25a arranged at the
active lever 25. When the open link 23 is retained in the
locked state by the locked state retaining guide 25a, the
engagement body portion 23g of the open link 23 is sli-
dably in contact with the locked state retaining portion
25a.

[0057] The double lock lever 27 configures a portion
of a double lock mechanism switching a condition of the
door between a double locked state where the locked
state of the door by the lock mechanism including the
active lever 25 is noncancelable and a double-lock can-



13 EP 2 369 103 A2 14

celled state where the double locked state is cancelled.
In addition, a double-locking member such as a double-
locking remote control for driving an electric motor 51 of
a second drive mechanism 50 is operated so as to shift
the double lock lever 27 from an unset position shown in
Fig. 6 to a set position shown in Fig. 13 (such operation
of the double-locking member will be referred to as a
setting operation). Accordingly, the lock lever 27 is
moved close to the open link 23 so as to engage there-
with, thereby restraining the open link 23 from shifting
from the looked state to the unlocked state. Meanwhile,
the double-locking member is operated so as to shift the
double lock lever 27 from the set position to the unset
position (such operation of the double-locking member
will be referred to as an unsetting operation); thereby,
the double lock lever 27 disengages from the open link
23 to allow the open link 23 to shift from the locked state
to the unlocked state.

[0058] Asiillustrated in Fig. 3, a supporting pin 27a ar-
ranged at an intermediate portion of the double lock lever
27 is slidably connected to a guide grove 91a (guide)
formed in the main body 91 of the housing 90. The double
lock lever 27 is attached to the main body 91 so as to
move along the guide groove 91a. Further, an upper end
portion 27b of the double lock lever 27 is connected to
the second drive mechanism 50 while a lower end portion
27c¢ (one end portion) of the double door lock lever 27 is
movably toward the engagement arm portion 23f of the
open link 23 so as to engage therewith and disengage
therefrom. The guide groove 91a extends obliquely
downward in a vertical direction of the vehicle in the main
body 91 of the housing 90. In particular, a distance be-
tween an upper end of the latch 11 of the latch mechanism
10 and an upper end of the guide groove 91a is set to be
shorter than a distance between a lower end of the latch
11 of the latch mechanism 10 and a lower end of the
guide groove 91 a.

[0059] The second drive mechanism 50drivesthe dou-
ble lock lever 27 to the set position or the unset position.
The second drive mechanism 50 includes the electric
motor 51, a worm shaft 52, a worm wheel 63, and a con-
necting pin 54. The electric motor 51 is driven in accord-
ance with the setting or unsetting operation of the double-
locking remote control and the like. The worm shaft 52
is integrally formed with an output shaft 51a of the electric
motor 51 and driven thereby. The worm wheel 53 in-
cludes an arm 53a integrally rotating with the worm wheel
53. The worm wheel 53 is a sector gear rotationally driven
by the worm shaft 52 and attached to the housing 90 via
a support shaft 97. The connecting pin 54 is connected
toan end portion of the arm 53a and the upper end portion
27b of the double lock lever 27 so that the arm 53a may
be tiltable relative to the double lock lever 27.

[0060] The setting operation of the double-locking
member such as the double-locking remote control for
operating the electric motor 51 is performed when the
double lock lever 27 is in the unset position shown in Fig.
6. Then, in the second drive mechanism 50 configured
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as described above, the worm wheel 53 is rotated clock-
wise (seen in Fig. 6) by a predetermined angle by the
worm shaft 52 driven by the electric motor 51. Accord-
ingly, the double lock lever 27 is moved to the set position
shown in Figs. 13 and 14. In addition, when the double
lock lever 27 is in the set position, the supporting pin 27a
is located at the lower end of the guide groove 91a. Mean-
while, the unsetting operation of the double-locking mem-
ber is performed when the double lock lever 27 is in the
set position. Then, the worm wheel 53 is rotated coun-
terclockwise (seen in Fig. 13) by a predetermined angle
by the worm shaft 52 driven by the electric motor 51.
Accordingly, the double lock lever 27 is moved to the
unset position shown in Fig. 6. In addition, when the dou-
ble lock lever 27 is in the unset position, the supporting
pin 27a is located at the upper end of the guide groove
91 a.

[0061] Further, according to the double-locking door
lock apparatus 100 of the embodiment, when the door in
the opened state is moved to the closed state under a
condition where the active lever 25 is in the locked posi-
tion as shown in Fig. 6 and the outside open lever 22 is
in the initial position as shown in Fig. 7, the pressing leg
portion 12¢ of the lift lever 12 is arranged so as to press
the passive body portion 23b of the open link 23 (the
rotary shaft 13 of the pole is temporarily rotated integrally
with the lift lever 12 by a predetermined angle in a clock-
wise direction seen in Fig. 7 as is well known). Further-
more, when, the door opening operation of the inside
door handle is performed under a condition where the
active lever 25 is in the locked position and the inside
open lever 21 is in the initial position as shown in Fig. 6,
the second pressing arm portion 21d of the inside open
lever 21 is positioned so as to press the passive portion
25b of the active lever 25.

[0062] Moreover, according to the double-locking door
lock apparatus 100 of the embodiment, when the door
opening operation of the inside door handle is performed,
the first pressing arm portion 21 c of the inside open lever
21 engages with the engagement arm portion 22d of the
outside open lever 22 after a predetermined period of
time following the time when the second pressing arm
portion 21d of the inside open lever 21 engages with the
passive portion 25b of the active lever 25. Accordingly,
a so-called one-motion function is obtained.

[0063] According to the embodiment, components of
the double-locking door lock apparatus 100 configured
as described above will operate as follows, for example,
(a) when the door opening operation of the inside door
handle is performed under a condition where the door is
in the unlocked state, (b) when the door opening opera-
tion of the outside door handle is performed under a con-
dition where the door is in the unlocked state, (c) when
the door opening operation of the outside door handle is
performed under a condition where the door is in the
locked state, (d) when the door opening operation of the
inside door handle is performed under a condition where
the door is in the locked state, (e€) when the door is locked
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under the opened state and then moved to the closed
state without the operation of the outside door handle,
(f) when the door is locked under the opened state and
then moved to the closed state while the door opening
operation of the outside door handle is performed, and
(g) when the setting operation of the double-locking
member is performed under a condition where the door
is in the locked state.

[0064] [(a) When the door opening operation of the
inside door handle is performed under a condition where
the door is in the unlocked state] In a condition where
the door is in the closed state and the double-locking
door lock apparatus 100 is in the unlocked state as illus-
trated in Figs. 1 to 4, the inside open lever 21 is operated
in a clockwise direction in Fig. 2 in accordance with the
door opening operation of the inside door handle. Then,
as showninFigs. 4 and 5, the openlink 23 in the unlocked
state is moved from the initial position shown in Fig. 4 to
the rotated position shown in Fig. 5 by the outside open
lever 22 movably pressed by the inside open lever 21,
therefore rotating the lift lever 12 in an unlatching direc-
tion (corresponding to a clockwise direction in Fig. 4).
Accordingly, the door opening operation of the inside
open lever 21 is transmitted to the lift lever 12 via the
outside open lever 22 and the open link 23 to thereby
rotate the lift lever 12 in the unlatching direction. Conse-
quently, the latch mechanism 10 shifts from the latched
state to the unlatched state, therefore enabling the door
to open.

[0065] [(b) When the door opening operation of the
outside door handle is performed under a condition
where the door is in the unlocked state] In a condition
where the door is in the closed state and the double-
locking door lock apparatus 100 according to the embod-
iment is in the unlocked state as illustrated in Figs. 1 to
4, the outside open lever 22 is operated in the clockwise
direction seenin Fig. 4 in accordance with the door open-
ing operation of the outside door handle. Then, as shown
in Figs. 4 and 5, the open link 23 in the unlocked state is
moved by the outside open lever 22 from the initial posi-
tion shown in Fig. 4 to the rotated position shown in Fig.
5, therefore rotating the lift lever 12 in the unlatching di-
rection. Accordingly, the door opening operation of the
outside open lever 22 is transmitted to the lift lever 12
via the open link 23 to thereby rotate the lift lever 12 in
the unlatching direction. Consequently, the latch mech-
anism 10 shifts from the latched state to the unlatched
state, therefore enabling the door to open.

[0066] [(c) When the door opening operation of the out-
side door handle is performed under a condition where
the door is in the locked state] In a condition where the
door is in the closed state and the double-locking door
lock apparatus 100 is in the locked state as illustrated in
Figs. 6 and 7, the outside open lever 22 is operated in
the door opening direction in accordance with the door
opening operation of the outside door handle. Then, the
open link 23 in the locked state shown in Fig. 7 is lifted
up while being guided by the locked state retaining guide
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25a of the active lever 25 so as to remain in the locked
state shown in Fig. 8. At this time, the open link 23 does
not engage with the lift lever 12. Accordingly, the door
opening operation of the outside open lever 22 is not
transferred to the lift lever 12 and the lift lever 12 does
not rotate. Consequently, the latch mechanism 10 is
maintained in the latched state; therefore, the door is
unable to open.

[0067] [(d) When the door opening operation of the
inside door handle is performed under a condition where
the door is in the locked state] In a condition where the
door is in the closed state and the double-locking door
lock apparatus 100 is in the locked state as illustrated in
Figs. 6 and 7, the inside open lever 21 is operated in the
door opening direction in accordance with the door open-
ing operation of the inside door handle. Then, the first
pressing arm portion 21 ¢ of the inside open lever 21
engages with the engagement arm portion 22d of the
outside open lever 22 after the predetermined period of
time following the time when the second pressing arm
portion 21d of the inside open lever 21 engages with the
passive portion 25b of the active lever 25. The open link
23 in the locked state shown in Fig. 7 is brought into the
unlocked state shown in Fig. 4 until the first pressing arm
portion 21c engages with the engagement arm portion
22d. Afterward, the lift lever 12 is rotated in the unlatching
direction similarly asinthe case (a). Accordingly, the latch
mechanism 10 shifts from the latched state to the un-
latched state, therefore enabling the door to open. Thus,
the so-called one-motion function (allowing the door in
the locked state to shift to the opened state by a single
door opening operation) may be performed.

[0068] [(e) When the door is locked under the opened
state and then moved to the closed state without the op-
eration of the outside door handle] According to the em-
bodiment, the pressing leg portion 12c is arranged at the
lift lever 12 and the passive body portion 23b is arranged
at the open link 23. For example, the locking operation
of the lock knob is performed under a condition where
the door is in the opened state, thereby bringing the door
into the locked state as shown in Figs. 6 and 7. Then,
the door in the locked state while being in the opened
state is broughtinto the closed state without the operation
of the outside door handle. At this time, the latch 11 of
the latch mechanism 10 engages with the striker as is
well known and the rotary shaft 13 of the pole temporarily
rotates integrally with the lift lever 12 by a predetermined
angle in the clockwise direction shown in Fig. 7 and then
returns to an initial state. Accordingly, when the door is
moved from the opened state to the closed state, the
pressing leg portion 12c of the lift lever 12 presses the
passive body portion 23b of the open link 23.

[0069] Thus, the open link 23 and the pressing arm
portion 25¢ of the active lever 25 are moved from the
locked state shown in Fig. 7 to an unlocked state shown
in Fig. 11; therefore, the door is automatically cancelled
from the locked state. Accordingly, the door in the locked
state while being in the opened state is brought into the
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closed state, therefore being unlocked without the oper-
ation of the outside door handle. Consequently, the door
in the locked state shown in Figs. 6 and 7 shifts to the
unlocked state as shown in Figs. 1 to 4 and Fig. 11. As
a result, a key is restrained from being left inside the
vehicle while the door in the locked state while being in
the opened state is shifted to the closed state (i.e. a key-
less locking function is performed).

[0070] [(f) When the door is locked under the opened
state and then moved to the closed state while the door
opening operation of the outside door handle is per-
formed] The door is set to the locked state as shown in
Figs. 6 and 7 by the locking operation of the lock knob
under a condition where the door is in the opened state.
Afterward, the door opening operation of the outside door
handle is performed and the door in the opened state is
brought into the closed state. Accordingly, the unlocking
operation of the door by the closing operation of the door
as in the aforementioned case (e) may be cancelled. At
this time, a condition illustrated in Fig. 7 shifts to a con-
dition illustrated in Fig. 12. In particular, when the door
is moved from the opened state to the closed state, the
rotary shaft 13 of the pole temporarily rotates integrally
with the lift lever 12 by the predetermined angle in the
clockwise direction shown in Fig. 7 and then returns to
the initial state. At this time, the pressing leg portion 12c
of the lift lever 12 swings away from the open link 23 (i.e.,
the pressing leg portion 12c¢ of the lift lever 12 does not
press against the open link 23). Accordingly, the open
link 23 is maintained in the locked state and the active
lever 25 is maintained in the locked position. Thereafter,
the outside door handle is returned to an initial state to
return the condition of the outside open lever 22, the open
link 23, and the spring 24, and the like that are shown in
Fig. 12 to the condition shown in Fig. 7. Thus, the locked
state of the door is maintained and may be locked without
the key.

[0071] [(g) When the setting operation of the double-
locking member is performed under a condition where
the door is in the locked state] For example, when the
door is in the closed state and the double-locking door
lock apparatus 100 is in the locked state as shown in
Figs. 6 and 7, the setting operation of the double-locking
member is performed. Then, the double lock lever 27 in
the unset position shown in Fig. 6 is moved to the set
position shown in Figs. 13 and 14 and the lower end
portion 27c¢ of the double lock lever 27 is moved toward
the engagement arm portion 23f of the open link 23 so
that the double lock lever 27 engages with the open link
23.

[0072] Accordingly, under a condition where the door
is in the aforementioned double locked state, the double
lock lever 27 operates together with the open link 23 that
is in the locked position. For example, the lock knob is
unwantedly operated and unlocked from an outer side of
the vehicle by unauthorized means, for example, without
the use of a key; therefore, the active lever 25 shifts from
the locked position to the unlocked position. However,
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the double lock lever 27 is maintained in the set position
while engaging with the open link 23, thereby restraining
the open link 23 from shifting from the locked state to the
unlocked state. In addition, even when the inside open
lever 21 linked with the active lever 25 that is in the locked
position is unwantedly operated from the outer side of
the vehicle by the unauthorized means so as to open the
door, the double lock lever 27 restrains the open link 23
from shifting from the locked state to the unlocked state
in the same way as when the lock knob is unwantedly
operated and unlocked from the outer side of the vehicle
by the unauthorized means.

[0073] As a result, the open link 23 is maintained in
the locked state and the door in the locked state may be
restrained from being unwantedly operated and unlocked
from the outside of the vehicle by the unauthorized
means. In addition, when the lock knob is unwantedly
operated and unlocked from the outside of the vehicle
under a condition where the door is in the double locked
state, the active lever 25 shifts from the locked position
to the unlocked position. Accordingly, a position switch
arranged at the active lever 25 is operated to thereby
detect that the door in the locked state is unwantedly
operated and unlocked from the outer side of the vehicle
(the position switch is generally arranged at the active
lever 25 in order to detect whether the door is locked or
unlocked).

[0074] According to the double-locking door lock ap-
paratus 100 of the embodiment, the spring 24 arranged
between the outside open lever 22 and the open link 23
biases the open link 23 relative to the outside open lever
22 so as to bring the open link 23 into the unlocked state.
Further, the spring 24 supports the open link 23 to be
movable relative to the lift lever 12 and to be allowed to
return to the initial position. In addition, the pressing arm
portion 25c of the active lever 25 is disengageble from
the open link 23 so as to shift the open link 23 from the
locked state to the unlocked state.

[0075] For example, the outside door handle and the
locking/unlocking member are simultaneously operated
under a condition where the door is in the locked state,
therefore bringing the door into the panic state. At this
time, the open link 23 is movably supported by the spring
24 relative to the lift lever 12 and is allowed to return to
the initial position as shown in Fig. 10. Accordingly, even
when the panic state occurs, the outside open lever 22
is returned to the initial position; thereby, the open link
23 returns to the initial position while shifting from the
locked state to the unlocked state. As aresult, the double-
locking door lock apparatus 100 may smoothly shift the
door from the locked state to the unlocked state.

[0076] Moreover, even when the double-locking door
lock apparatus 100 according to the embodiment is
brought into the panic state, the spring 24 arranged be-
tween the outside open lever 22 and the open link 23 as
shown in Fig. 10 functions as described above. Accord-
ingly, it is not necessary that an additional spring is ar-
ranged at the active lever 25; thereby, the active lever
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25 may be formed by a single member. Consequently,
the double-locking door lock apparatus 100 may be sim-
ply configured atlow cost by the active lever 25, the spring
24, the open link 23, and the like.

[0077] In addition, according to the double-locking
door lock apparatus 100 of the embodiment, the pressing
leg portion 12c is arranged at the lift lever 12 and the
passive body portion 23b is arranged at the open link 23.
Accordingly, for example, the locking operation of the
locking/unlocking member is performed to shift the active
lever 25 from the unlocked position to the locked position
in a condition where the door is in the opened state. Then,
the door in the opened state is brought into the closed
state without the operation of the outside door handle.
At this time, the pressing leg portion 12¢ of the lift lever
12 presses the passive body portion 23b of the open link
23.

[0078] Consequently, the open link 23 is shifted from
the locked state to the unlocked state and the active lever
25 is moved from the locked position to the unlocked
position. As a result, the door in the locked state while
being in the opened state is moved to the closed state
to thereby automatically cancel the locked state of the
door.

[0079] The plane surface on which the main portion of
the lift lever 12 rotates is arranged in parallel to the sur-
face on which the main portion of the open link 23 rotates.
Further, the pressing leg portion 12c is arranged at the
lift lever 12 and the passive body portion 23b is arranged
at the open link 23. Accordingly, the automatic cancella-
tion of the locked state of the door may be performed and
may be simply provided to the double-locking door lock
apparatus 100 atlow cost without additional components.
[0080] Further, according to the double-locking door
lock apparatus 100 of the embodiment, as shown in Fig.
2, the second pressing arm portion 21d is arranged at
the inside open lever 21 and the passive portion 25b is
arranged at the active lever 25. Accordingly, when the
door opening operation of the inside door handle is per-
formed under a condition where the door is in the closed
state and the active lever 25 is in the locked position, the
inside open lever 21 is operated in the door opening di-
rection and the second pressing arm 21d of the inside
open lever 21 presses the passive portion 25b of the
open lever 25.

[0081] Accordingly, the active lever 25 is moved from
the locked position to the unlocked position and the open
link 23 is shifted from the locked state to the unlocked
state by utilizing the door opening operation of the inside
open lever 21. Consequently, the locked state of the door
under the closed state may be automatically cancelled.
That is, the one-motion function is obtained.

[0082] According to the double-locking door lock ap-
paratus 100 of the embodiment, the second pressing arm
portion 21 d is arranged at the inside open lever 21 and
the passive portion 25b is arranged at the active lever
25; thereby, the one-motion function is realized. Accord-
ingly, the one-motion function is simply obtained at low
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cost without additional components.

[0083] Furthermore, the double-locking door lock ap-
paratus 100 of the embodiment may be applicable as a
normal door lock apparatus for the vehicle by excluding
the double lock lever 27 that links with the open link 23
and a component (for example, the second drive mech-
anism 50 and the like) switching the double lock lever 27
between the unset position and the set position. In addi-
tion, other components of the double-locking door lock
apparatus 100 except for the component (for example,
the second drive mechanism 50 and the like) switching
the double lock lever 27 between the unset position and
the set position are identical to simple components of the
normal door lock apparatus that does not include extra
components such as the double lock mechanism (for ex-
ample, the double lock lever 27, the second drive mech-
anism 50, and the like).

[0084] Accordingly, the other components of the dou-
ble-locking door lock apparatus 100 except for the com-
ponent of the double lock mechanism (the double lock
lever 27, the second drive mechanism 50, and the like)
are simply used in are simply used in both the double-
locking door lock apparatus 100 and the normal door lock
apparatus. Consequently, both the double-locking door
lock apparatus 100 and the normal door lock apparatus
may be manufactured at low cost.

[0085] Moreover, according to the double-locking door
lock apparatus 100 of the embodiment, the double lock
lever 27 is movably attached to the housing 90 along the
guide groove 91aformed at the main body 91 of the hous-
ing 90. When the double lock lever 27 isin the set position,
the lower end portion 27¢ of the double lock lever 27 is
moved toward the engagement arm portion 23f of the
open link 23 so that the double lock lever 27 engages
with the open link 23. Accordingly, the double lock lever
27 may be simply formed by a bar-shaped member. In
addition, a space for the double lock lever 27 in the hous-
ing 90 may be minimized. As a result, the size of the
double-locking door lock apparatus 100 may be reduced.
Moreover, according to the double-locking door lock ap-
paratus 100 of the embodiment, the guide groove 91 a
extends obliquely downward in the vertical direction of
the vehicle in the main body 91 of the housing 90. When
the double lock lever 27 is moved from the set position
to the unset position, a distance in which the double lock
lever 27 moves along the guide groove 91a may be short-
en compared to a case where the guide groove 91a ex-
tends straight in the vertical direction in the main body
91 of the housing 90.

[0086] Inaddition, according to the embodiment, when
the door is in the locked state while being in the closed
state, the door opening operation of the inside door han-
dle is performed. At this time, the first pressing arm por-
tion 21c of the inside open lever 21 engages with the
engagement arm portion 22d of the outside open lever
22 (the timing when the outside open lever 22 starts to
be moved from the initial position to the rotated position
by the door opening operation of the inside open lever
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21) after the predetermined period of time following the
time when the second pressing arm portion 21d of the
inside open lever 21 engages with the passive portion
25b of the active lever 25 (the timing when the active
lever 25 starts to be shifted from the locked position to
the unlocked position by the door opening operation of
the inside open lever 21). Accordingly, the so-called one-
motion function (allowing the door in the locked state to
shift to the opened state by the single door opening op-
eration) is obtained. Alternatively, the outside open lever
22 may start to be moved from the initial position to the
rotated position by the door opening operation of the in-
side open lever 21 after a predetermined period of time
following the time when the active lever 25 is moved from
the locked position to the unlocked position by the door
opening operation of the Inside open lever 21; thereby,
a so-called double-pull function (cancelling the locked
state of the door by a double-pull operation of the inside
door handle) may be established.

[0087] The double-locking doorlock apparatus 100 ac-
cording to the embodiment is configured so that the au-
tomatic cancellation of the locked state of the door and
the one-motion function may be obtained. Alternatively,
the double-locking door lock apparatus 100 may be con-
figured so that the automatic cancellation of the locked
state of the door and the one-motion function may not be
obtained. Further, according to the embodiment, the dou-
ble-locking door lock apparatus 100 is applied to the front
right door of the vehicle. Alternatively, the double-locking
door lock apparatus 100 may be applied to a double-
locking door lock apparatus for a front left door, a rear
right door, or a rear left door for the vehicle and may be
modified so as to be applied thereto according to need.
[0088] Moreover, a configuration (a restraining means
for restraining the panic state) where the spring 24 is
arranged between the outside open lever 22 and the open
link 23 is applied to the double-locking door lock appa-
ratus 100 according to the embodiment, thereby smooth-
ly shifting the door in the locked state to the unlocked
state even when the double-locking door lock apparatus
100 is brought into the panic state. Alternatively, a re-
straining means for restraining the panic state, which is
disclosedin JP2006-233507A, may be utilized in the dou-
ble-locking door lock apparatus 100 according to the em-
bodiment in order to smoothly shift the door in the locked
state to the unlocked state even when the panic state
occurs in the double-locking door lock apparatus 100.
The restraining means described in JP2006-233507A is
configured so that an active lever is formed by a main
lever, a sub lever, and a spring serving as a biasing mem-
ber. The main lever is rotated by a locking/unlocking
member. The sub lever is operationally linked with an
open link provided rotationally relative to the main lever
and corresponding to the open link 23 according to the
embodiment. The spring biasing the sub lever to the main
lever in a predetermined direction is arranged between
the sub lever and the main lever.

A double-locking door lock apparatus (100) for a vehicle
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includes a latch mechanism (10), an inside open lever
(21), an outside open lever (22), an open link (23), a lock
mechanism switching the open link (23) between un-
locked and locked states, and a double lock mechanism
switching a vehicle door between a double locked state
and a double-lock cancelled state, the lock mechanism
including an active lever (25) shifting the open link (23)
between the unlocked and locked states, and the double
lock mechanism including a double lock lever (27) shifted
from an unset position to a set position by a setting op-
eration of a double-locking member to restrain the open
link (23) from shifting from the locked state to the un-
locked state, the double lock lever (27) shifted from the
set position to the unset position by an unsetting opera-
tion of the double-locking member to allow the open link
(23) to shift from the locked state to the unlocked state.

Claims

1. A double-locking door lock apparatus (100) for a ve-
hicle, comprising:

a latch mechanism (10) attached to a vehicle
door together with a housing (90), including a lift
lever (12), and retaining the vehicle door in a
closed state relative to a vehicle body;

an inside open lever (21) rotatably attached to
the housing (90) and rotating from an initial po-
sition to a rotated position in accordance with a
door opening operation of an inside door handle
arranged at an inner side of the vehicle door;
an outside open lever (22) rotationally attached
to the housing (90) and rotating from an initial
position to a rotated position in accordance with
adoor opening operation of an outside door han-
dle arranged at an outer side of the vehicle door;
an open link (23) attached to a connection por-
tion (22c) of the outside open lever (22) so as
to tilt by a predetermined angle, the connection
portion (22c) shifting in accordance with the ro-
tation of the outside open lever, the open link
(23) including a pressing portion (23a) engage-
able with an engagement portion (12b) of the lift
lever (12), the open link (23) being moved to-
ward the liftlever (12) when the inside open lever
(21) rotates from the initial position to the rotated
position or when the outside open lever (22) ro-
tates from the initial position to the rotated posi-
tion;

a lock mechanism switching the open link (23)
between an unlocked state where the open link
(23) is linkable with the lift lever (12) and a locked
state where the open link (23) is unlinkable with
the lift lever (12); and

a double lock mechanism switching a condition
of the vehicle door between a double locked
state where the locked state by the lock mech-
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anism is noncancelable and a double-lock can-
celled state where the double locked state is
canceled,

the lock mechanism including an active lever
(25) rotatably attached to the housing (90), the
active lever (25) being shifted from an unlocked
position to a locked position by a locking oper-
ation of a locking/unlocking member and shifting
the open link (23) from the unlocked state to the
locked state, the active lever (25) being shifted
from the locked position to the unlocked position
by an unlocking operation of the locking/unlock-
ing member and shifting the open link (23) from
the locked state to the unlocked state, and

the double lock mechanism including a double
lock lever (27) movably attached to the housing
(90), the double lock lever (27) being shifted
from an unset position to a set position by a set-
ting operation of a double-locking member and
moving toward the open link (23) so as to engage
therewith to restrain the open link (23) from shift-
ing from the locked state to the unlocked state,
the double lock lever (27) being shifted from the
set position to the unset position by an unsetting
operation of the double-locking member and be-
ing separated from the open link (23) to allow
the open link (23) to shift from the locked state
to the unlocked state.

The double-locking door lock apparatus (100) ac-
cording to Claim 1, wherein the double lock lever
(27) is movably attached to the housing (90) along
a guide (91a) formed in the housing (90), and one
end portion (27c) of the double lock lever (27) is
moved toward an engagement arm portion (23f),
which is formed at the open link (23), so that the
double lock lever (27) engages with the open link
(23) when the double lock lever (27) is in the set
position.

The double-locking door lock apparatus (100) ac-
cording to Claim 1, wherein the double lock lever
(27) is movably attached to the housing (90) along
aguide (91a) formed in the housing (90), and a lower
end portion (27c) of the double lock lever (27) is
moved toward an engagement arm portion (23f),
which is formed at the open link (23), so that the
double lock lever (27) engages with the open link
(23) when the double lock lever (27) is in the set
position.

The double-locking door lock apparatus (100) ac-
cording to Claim 3, wherein the guide (91a) is formed
in the housing (90) so as to extend obliquely down-
ward in a vertical direction of the vehicle.

The double-locking door lock apparatus (100) ac-
cording to any one of Claims 1 to 4, further compris-
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ing:

aspring (24) arranged between the outside open
lever (22) and the open link (23), the spring (24)
biasing the open link (23) so as to bring the open
link (23) into the unlocked state and retaining
the open link (23) in a manner that the open link
(23) is movable relative to the lift lever (12) so
as to return to an initial position;

an unlocked state retaining guide (92a) retaining
the open link (23) in the unlocked state when
the active lever (25) is in the unlocked position
and the outside open lever (22) rotates between
the initial position and the rotated position;
alocked state retaining guide (25a) retaining the
open link (23) in the locked state when the active
lever (25) is in the locked position and the out-
side open lever (22) rotates between the initial
position and the rotated position; and

a pressing arm portion (25c) arranged at the ac-
tive lever (25), the pressing arm portion (25c)
engaging with the open link (23) in the unlocked
state by the displacement of the active lever (25)
from the unlocked position to the locked position
and allowing the open link (23) to tilt, the press-
ing arm portion (25c) disengaging from the open
link (23) in the locked state so as to shift the
open link (23) to the unlocked state.

The double-locking door lock apparatus (100) ac-
cording to Claim 5, wherein a plane surface on which
amain portion of the lift lever (12) rotates is arranged
in parallel to a plane surface on which a main portion
of the open link (23) tilts, and a pressing leg portion
(12c) is arranged at the lift lever (12) and a passive
portion (23b) is arranged at the open link (23), and

wherein the pressing leg portion (12c) of the lift lever
(12) is arranged so as to press the passive portion
(23b) of the open link (23) when the vehicle door in
an opened state is operated to a closed state under
a condition where the active lever (25) is in the locked
position and the outside open lever (22) is in the initial
position.

The double-locking door lock apparatus (100) ac-
cording to Claim 5 or 6, wherein a pressing arm por-
tion (21d) is arranged at the inside open lever (21)
and a passive portion (25b) is arranged at the active
lever (25), and

wherein the pressing arm portion (21d) of the inside
open lever (21) is arranged so as to press the passive
portion (25b) of the active lever (25) when the vehicle
door in the closed state is operated to the opened
state under a condition where the active lever (25)
is in the locked position and the inside open lever
(21) is in the initial position.
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