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(54) LATCH DEVICE FOR VEHICLE DOOR

(57)  Latch device (1) provided on the door side of a
vehicle includes a catch (12) that engages with a striker
(2) so that the catch (12) can rotate in a latch direction
toward a fully-latched position and in a release direction
toward an unlatched position, a sector gear (13) that is
rotated by an actuator (3), a cinch lever (14) that is
coupled to the sector gear (13) and comes into contact
with a contact portion (125) of the catch (12) to rotate the
catch (12) in the latch direction, a pawl (15) that restricts
rotation of the catch (12) in the release direction, and a
release lever (16) that releases restriction by the pawl
(15) upon contact with the sector gear (13). One of the
sector gear (13) and the cinch lever (14) has a groove
(132, 143) that includes a second groove (132Y, 143Y).
The second groove (132Y, 143Y) is configured such that
when the catch (12) and the cinch lever (14) are in an
irregular position, the sector gear (13) comes into contact
with the release lever (16) and can release the restriction
of the catch (12) by the pawl (15).
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Description
[Technical Field]

[0001] The present invention relates to a latch device
for a vehicle door.

[Background Art]

[0002] Alatchdevice fora vehicle dooris known, which
includes a power cinching mechanism that displaces a
latch from a half-latched position to a fully-latched posi-
tion (Patent Document 1). The latch device described in
this document is attached to the back door of a vehicle
and has a catch (24), a cinch lever (21), and a pawl (25).
The latch device engages/releases the catch (24) and a
striker (7) provided on the body side, thereby displacing
the back door between the half-latched position and the
fully-latched position.

[Prior Art Document]
[Patent Document]

[0003] [Patent Document 1] US2021/0301562A

[Summary of Invention]
[Problems to be solved by Invention]

[0004] In the latch device for a vehicle door including
the above conventional power cinching mechanism, the
cinch lever operated by an actuator rotates the catch in
the latch direction, thereby displacing the catch from the
half-latched position to the fully-latched position, but the
cinch lever is located behind the catch in the latch direc-
tion.

[0005] Unfortunately, however, the inventors have
confirmed that when the driver operates to close the door
and the door is in the half-latched position, if the driver
operates to open the door in the opposite direction and to
return the catch to the state before the half-latch, the
cinch lever, which is located behind the catch in the half-
latched position, will come to the front side of the catch.
When such anirregular state occurs, a problem may arise
in that the cinch lever is mechanically locked and the
return operation cannot be performed.

[0006] A problem to be solved by the presentinvention
is to provide a latch device for a vehicle door that, even if
the positional relationship between the catch and the
cinch lever becomes an irregular state, can recover the
normal positional relationship.

[Means for solving problems]
[0007] The present invention solves the above pro-

blem through providing one of a drive element, which
is rotated by an actuator, and a cinch lever with a rotation

10

15

20

25

30

35

40

45

50

55

restricting section that restricts a rotation range of the
drive element depending on a rotation position of the
cinch lever and configuring the rotation restricting section
such that when a catch is in a position between a fully-
latched position and an unlatched position and the cinch
leveris located forward of a contact portion of the catchin
the latch direction of the catch, the drive element comes
into contact with a release member to allow the release
member to rotate in a counter-restriction direction.

[Effect of Invention]

[0008] According to the present invention, even if the
positional relationship between the catch and the cinch
lever becomes an irregular state, the drive element
comes into contact with the release member to allow
the release member to rotate in the counter-restriction
direction, so that the catch can rotate in the release
direction to return to the unlatched position. This allows
the catch and the cinch lever to recover the normal
positional relationship.

[Brief Description of Drawings]
[0009]

FIG. 1 is a perspective view illustrating an embodi-
ment of a latch device for a vehicle door according to
the present invention.

FIG. 2Ais a front view illustrating an unlatched state
ofthe catch and pawl of FIG. 1 (unlatched position P1
of the catch).

FIG. 2B is a front view illustrating a half-latched state
of the catch and pawl of FIG. 1 (half-latched position
P2 of the catch).

FIG. 2Cis afrontview illustrating a fully-latched state
of the catch and pawl of FIG. 1 (fully-latched position
P3 of the catch).

FIG. 3Ais a front view illustrating the unlatched state
or half-latched state of the sector gear and cinch
lever of FIG. 1.

FIG. 3B is a front view illustrating the fully-latched
state of the sector gear and cinch lever of FIG. 1
(before the sector gear returns to the neutral posi-
tion).

FIG. 3C is a front view illustrating the fully-latched
state of the sectorgearand cinchlever of FIG. 1 (after
the sector gear returns to the neutral position).
FIG. 3D is afront view illustrating a release operation
of the sector gear and cinch lever of FIG. 1.

FIG. 3E is a cross-sectional view taken along line
IE-IIE of FIG. 3A.

FIG. 4 is a set of perspective views illustrating the
operation of the latch device when closing the door.
FIG. 5 is a set of perspective views illustrating the
operation of the latch device when opening the door.
FIG. 6is a set of perspective views of the latch device
for explaining the cause of an irregular positional
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relationship between the catch and the cinch lever.
FIG. 7 is an enlarged front view of the sector gear,
cinch lever, and catch illustrated in the right diagram
of FIG. 6.

FIG. 8 is a front view illustrating the operation of
returning from the irregular positional relationship
illustrated in FIG. 7.

FIG. 9Ais a front view illustrating the sector gear and
cinch lever of another embodiment of the latch de-
vice for a vehicle door according to the present
invention.

FIG. 9B is a cross-sectional view taken along line
IXB-IXB of FIG. 9A.

[Mode(s) for Carrying out the Invention]

[0010] Hereinafter, one or more embodiments of the
present invention will be described with reference to the
drawings. FIG. 1 is a perspective view illustrating an
embodiment of a latch device for a vehicle door according
to the presentinvention. Latch device 1 for a vehicle door
(also simply referred to as the latch device 1, hereinafter)
of the present embodiment is applied to various vehicle
doors such as back doors, side doors (front side doors,
rear side doors), and trunk lids. When the vehicle door is
closed, it is firmly closed to keep a tightly closed state in
the vehicle interior or in the trunk, while when the vehicle
door is opened, it is half-shut to allow the opening opera-
tion to be easily performed afterward.

[0011] The latch device 1 for a vehicle door of the
present embodiment, which is attached to the vehicle
door side, engages with a striker 2 to put the vehicle door
into a closed state and is released from the striker 2 to put
the vehicle doorinto an opened state. The striker 2 is fixed
to the body side of the vehicle, for example, the back door
opening portion, the side door opening portion, the trunk
opening portion, etc.

[0012] The latch device 1 for a vehicle door of the
present embodiment includes a base plate 11, to which
a catch 12, a sector gear 13, a cinch lever 14, a pawl 15,
and a release lever 16 are each rotatably attached. The
base plate 11 to which these elements are attached is
then fixed to a vehicle door (not illustrated), such as a
back door, using bolts or the like. The striker 2 is config-
ured by bending a solid round bar of steel material, and is
fixed to the vehicle body side. Only its cross section is
illustrated in FIG. 1. The sector gear 13 is an example of
the drive element according to the presentinvention, and
the pawl 15 and release lever 16 are an example of the
release member according to the present invention.
[0013] The catch 12is attached to the base plate 11 so
as to be rotatable about a rotation shaft 12C, and is
elastically biased in a release direction against the base
plate 11 by a coil spring or the like (not illustrated). The
rotational position of the catch 12 will now be described
with reference to FIGS. 2A to 2C. FIG. 2A is a front view
illustrating an unlatched state of the catch 12 and pawl 15
(unlatched position P1 of the catch 12), FIG. 2B is a front
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view illustrating a half-latched state of the catch 12 and
pawl 15 (half-latched position P2 of the catch 12), and
FIG. 2C is a front view illustrating a fully-latched state of
the catch 12 and pawl 15 (fully-latched position P3 of the
catch 12).

[0014] The catch 12 rotates between the unlatched
position P1 in which the striker 2 is released as illustrated
in FIG. 2A and the fully-latched position P3 in which the
striker 2 is fully gripped as illustrated in FIG. 2C, and
passes through the half-latched position P2 in which the
striker 2 is half-gripped as illustrated in FIG. 2B. In the
rotation directions of the catch 12, the rotation direction
toward the fully-latched position P3 is called the latch
direction, and the rotation direction toward the unlatched
position P1 is called the release direction. Referring to
FIG.1and FIGS. 2Ato 2C, the direction in which the catch
12 rotates clockwise is the release direction, and the
direction in which the catch 12 rotates counterclockwise
is the latch direction. The terms latch direction and re-
lease direction are used not only to refer to the rotation
direction of the catch 12, but also to the rotation directions
ofthe sectorgear 13, cinch lever 14, pawl 15, and release
lever 16 that constitute the latch device 1. That is, upon
rotation of these elements, the rotation direction when the
latch device 1 operates to be latched is called the latch
direction, and the rotation direction when the latch device
1 operates to be released is called the release direction.
[0015] The catch 12 is elastically biased in the release
direction, thatis, the clockwise directionillustrated in FIG.
1, but the rotation in the release direction is restricted at
the unlatched position P1 illustrated in FIG. 2A by a
stopper (not illustrated). That is, the catch 12 is config-
ured so as not rotate further in the release direction
(clockwise direction) than the unlatched position P1 illu-
strated in FIG. 2A. In the state in which the vehicle door is
open, the catch 12 waits for engagement with the striker 2
at the unlatched position P1 illustrated in FIG. 2A.
[0016] The catch 12 is composed of a flat metal ma-
terial or synthetic resin material and, as illustrated in FIG.
2C, includes a first convex portion 121 that engages with
a first concave portion 151 of the pawl 15 at the fully-
latched position P3, a second convex portion 122 that
engages with a second concave portion 152 of the pawl
15, and a notch portion 123 with which the striker 2
engages. When the catch 12islocated at the fully-latched
position P3 as illustrated in FIG. 2C, the first convex
portion 121 of the catch 12 engages with the first concave
portion 151 of the pawl 15, and the second convex portion
122 of the catch 12 engages with the second concave
portion 152 of the pawl 15. This allows the catch 12 to be
restrained at the fully-latched position P3 illustrated in
FIG. 2C against the elastic bias acting in the release
direction.

[0017] Inaddition, asillustratedin FIG. 2B, the catch 12
includes a first concave portion 124 that engages with a
first convex portion 153 of the pawl! 15 at the half-latched
position P2. Asillustrated in FIG. 2B, when the catch 12is
located at the half-latched position P2, the first convex
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portion 153 of the pawl 15 engages with the first concave
portion 124 of the catch 12. This allows the catch 12to be
temporarily restrained at the half-latched position P2
illustrated in FIG. 2B against the elastic bias acting in
the release direction. The catch 12 also includes a con-
tact portion 125 that comes into contact with the cinch
lever 14.

[0018] ReferringagaintoFIG. 1, the sectorgear 13and
the cinch lever 14 are attached to the base plate 11 by the
same rotation shaft 13C. The sector gear 13, which is a
gear formed in a sector shape, is connected to an ac-
tuator 3 so that a teeth portion 131 of the sector gear 13
meshes with a teeth portion 31 of the actuator 3. The
sector gear 13 of the presentembodiment corresponds to
the drive element according to the present invention, but
the drive element according to the present invention may
be any member that is rotated by the actuator 3 and acts
on the cinch lever 14 and release lever 16 as described
later, and is not limited to only the sector gear 13.
[0019] The sectorgear 13 is also formed with a curved,
elongated groove 132 through which a pin 141 of the
cinch lever 14 passes (see also the cross-sectional view
of FIG. 3E). The position illustrated in FIG. 1 is a neutral
position, and the sector gear 13 is provided so as to be
rotatable in both clockwise and counterclockwise direc-
tions. In FIG. 1, the direction in which the sector gear 13
rotates clockwise is the latch direction, and the direction
in which the sector gear 13 rotates counterclockwise is
the release direction. The groove 132 and pin 141 of the
present embodiment are an example of the rotation re-
stricting section according to the present invention.
[0020] FIGS. 3A to 3E are front views each illustrating
the relationship between the sector gear 13 and the cinch
lever 14. FIG. 3A illustrates the unlatched state or half-
latched state, FIG. 3B illustrates the fully-latched state
before the sector gear 13 returns to the neutral position,
FIG. 3C illustrates the fully-latched state after the sector
gear 13 returns to the neutral position, FIG. 3D illustrates
the release operation of the sector gear 13 and cinch
lever 14, and FIG. 3E is a cross-sectional view taken
along line IlIE-IIIE of FIG. 3A.

[0021] As illustrated in FIG. 3A, the cinch lever 14 is
elastically biased in the release direction relative to the
sector gear 13, that is, the counterclockwise direction in
the figure. The cinch lever 14 also has the pin 141 that
passes through the groove 132 of the sector gear 13, and
in the state in which no other load is acting on the cinch
lever 14, the cinch lever 14 is elastically biased in the
release direction and stops at a position at which the pin
141 abuts against the right end of the groove 132, thus
restricting further rotation in the release direction.
[0022] As will be described in detail later, when the
sector gear 13 rotates clockwise (in the latch direction)
from the neutral position illustrated in FIG. 3A, the cinch
lever 14 also rotates clockwise (in the latch direction)
about the rotation shaft 13C as the sector gear 13 rotates
because the cinch lever 14 provided on the same rotation
shaft 13C as the sector gear 13 abuts against the right
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end ofthe groove 132 asillustrated in FIG. 3B. This allows
a contact portion 142 of the cinch lever 14 to come into
contact with the contact portion 125 of the catch 12, thus
rotating the catch 12 from the unlatched position P1
illustrated in FIG. 2A or the half-latched position P2 to
the fully-latched position P3 illustrated in FIG. 2C.
[0023] On the other hand, as illustrated in FIG. 3C,
when the catch 12 rotates to the fully-latched position P3,
the first concave portion 151 of the pawl 15 engages with
the first convex portion 121 of the catch 12, and the
second concave portion 152 of the pawl 15 engages with
the second convex portion 122 of the catch 12, as illu-
strated in FIG. 2C, and the catch 12 is prevented from
rotating in the release direction in the state of gripping the
striker in the notch portion 123. Accordingly, the sector
gear 13 rotates counterclockwise to return to the neutral
position as illustrated in FIG. 3C, and the cinch lever 14
also rotates counterclockwise due to the elastic bias as
the sector gear 13 rotates counterclockwise.

[0024] Upon release from the fully-latched state illu-
strated in FIG. 3C, the sector gear 13 rotates counter-
clockwise from the neutral position as illustrated in FIG.
3D, and comes into contact with a first contact portion 161
of the release lever 16 to push it. As will be described in
detail later, this releases the rotation restriction on the
catch 12 via the release lever 16 and the pawl 15, and the
striker 2 is released. When this sector gear 13 rotates
counterclockwise from the neutral position, the cinch
lever 14, which is elastically biased counterclockwise
relative to the sector gear 13, also rotates counterclock-
wise. Unfortunately, however, because the space for the
layout of the components of the latch device 1 is limited,
when the cinch lever 14 rotates counterclockwise, there
may not be enough space to ensure that it does not
interfere with other components.

[0025] Inthelatchdevice 1 of the presentembodiment,
therefore, the groove 132 of the sector gear 13 is formed
in an elongated hole shape, so that when the sector gear
13 rotates counterclockwise from the neutral position
illustrated in FIG. 1, even if the tip portion of the cinch
lever 14 abuts against the base plate 11 or the like, the
cinch lever 14 remains stopped at that position and the
sector gear 13 can rotate further counterclockwise. FIG.
3D illustrates a rotation limit (counterclockwise end por-
tion) for the sector gear 13 rotated counterclockwise to
release the fully-latched state of the catch 12, and in this
state the sector gear 13 comes into contact with the first
contact portion 161 of the release lever 16 to push it. The
range of the groove 132 illustrated in the figure, indicated
by 132X, is the range of the groove required for the
relative rotation of the sector gear 13 and the cinch lever
14 during the release operation of the latch device 1, and
is also called a first groove 132X. In the latch device 1 of
the present embodiment, the elongated hole-shaped
groove 132 is not only the first groove 132X, but is
expanded to the range indicated by 132Y, the details of
which will be described later. This range is also called a
second groove 132Y.
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[0026] Referring again to FIG. 1, the pawl 15 is at-
tached to the base plate 11 so as to be rotatable about
the rotation shaft 15C, and is elastically biased by a coil
spring or the like (not illustrated) in a restriction direction
in which the rotation of the catch 12 in the release direc-
tionrelative to the base plate 11 isrestricted. Thatis, inthe
exampleillustrated in FIG. 1 and FIGS. 2A to 2C, the pawl
15 is elastically biased in the counterclockwise direction.
The pawl 15 is composed of a flat metal material or a
synthetic resin material, and as illustrated in FIG. 2C,
includes the first concave portion 151 that engages with
the first convex portion 121 of the catch 12 at the fully-
latched position P3, and the second concave portion 152
that engages with the second convex portion 122 of the
catch 12 at the fully-latched position P3. In addition, as
illustrated in FIG. 2B, the pawl 15includes the first convex
portion 153 that engages with the first concave portion
124 of the catch 12 at the half-latched position P2.
Furthermore, the pawl 15 also includes a contact portion
154 that comes into contact with the release lever 16.
[0027] As illustrated in FIG. 1, the release lever 16 is
attached to the base plate 11 so as to be rotatable about
the rotation shaft 16C, and is elastically biased by a coll
spring in a direction that allows the pawl 15 to rotate
counterclockwise (restriction direction for the catch 12)
relative to the base plate 11. That is, in the example
illustrated in FIG. 1, the release lever 16 is elastically
biased in the clockwise direction. The release lever 16 is
composed of a flat metal material or synthetic resin
material, and includes the first contact portion 161 that
comes into contact with the sector gear 13 during the
release operation of the latch device 1, and a second
contact portion 162 that comes into contact with the
contact portion 154 of the pawl 15.

[0028] The clockwise rotation of the release lever 16
caused by the elastic bias is restricted by a stopper pin
163 provided on the base plate 11, so that it cannot rotate
any further in the clockwise direction. The second contact
portion 162 in this rotation limit state is located at a
position on the left side of the pawl 15 (forward of the
pawl 15 in the direction of elastic bias) as in the fully-
latched state illustrated in FIG. 2C. Thatis, itis located so
as not to interfere with the operation of the pawl 15
rotating counterclockwise to restrain the catch 12 at
the fully-latched position P3. When the sector gear 13
pushes the first contact portion 161, the release lever 16
rotates counterclockwise against the elastic bias, and the
second contact portion 162 illustrated in FIG. 2C pushes
the contact portion 154 of the pawl 15 to the right in the
figure, so thatthe restraint of the catch 12 by the pawl 15is
released.

[0029] In the present embodiment, the release mem-
ber that restrains or releases the catch 12 at the fully-
latched position P3 is composed of two members, the
pawl 15 and the release lever 16, but the release member
according to the present invention may be composed of
one member or three or more members.

[0030] The latch device 1 for a vehicle door of the
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present embodiment further includes a sensor 4 that
detects the half-latched position P2 of the catch 12,
and a controller 5 that drives and controls the actuator
3 based on the detection signal from the sensor 4 and the
release signal from a door open switch.

[0031] The type of sensor 4 is not particularly limited,
provided that it can detect that the catch 12 is in the half-
latched position P2, and various sensors such as a
proximity switch, a rotary encoder, and a limit switch
can be used. The sensor 4 notifies the driver that the
catch 12 is in the half-latched position P2, and warns the
driver not to drive with the door half-shut.

[0032] A door open switch (not illustrated) is provided
on the vehicle, for example, near the door hook or around
the instrument panel, and when the driver presses the
door open switch, a release signal from the door open
switch is input to the controller 5. This allows the con-
troller 5 to operate to: drive and control the actuator 3;
drive the sector gear 13 to rotate in the release direction
(counterclockwise direction)to rotate the release lever 16
counterclockwise; release the restraint of the catch 12 by
the pawl 15; and rotate the catch 12 from the fully-latched
position P3 to the half-latched position P2 or the un-
latched position P1.

[0033] On the other hand, in the case of closing the
door, when the door is closed to the half-shut state
automatically or manually by the driver, the sensor 4
detects that the catch 12 is in the half-latched position
P2, so the controller 5 operates to: drive and control the
actuator 3; drive the sector gear 13 to rotate in the latch
direction (clockwise direction) to rotate the cinch lever 14
inthe latch direction; and rotate the catch 12 from the half-
latched position P2 to the fully-latched position P3.
[0034] The description will then be directed to the
operation when closing a door provided with the vehicle
door latch device 1 of the present embodiment and the
operation when opening the door. FIG. 4 is a perspective
view illustrating the operation when closing the door, and
FIG. 5 is a perspective view illustrating the operation
when opening the door.

[0035] When closing the door, the door is closed auto-
matically or manually by the driver from the open state to
the half-shut state. In this half-shut state, the catch 12
rotates to the half-latched position P2, and the striker 2
engages near the entrance of the notch portion 123 as
illustrated in FIG. 2B. This half-latched state is illustrated
in the left diagram of FIG. 4.

[0036] When the catch 12 rotates from the unlatched
position P1 to the half-latched position P2, the sensor 4
detects that the catch 12 is in the half-latched position P2,
so the controller 5 operates to: drive and control the
actuator 3; drive the sector gear 13 to rotate in the latch
direction (clockwise direction) to rotate the cinch lever 14
inthe latch direction; and rotate the catch 12 from the half-
latched position P2 to the fully-latched position P3. This
state is illustrated in the center diagram of FIG. 4. This
results in the fully-latched state, and the detection signal
from the sensor 4 for the half-latched position P2 of the
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catch 12 stops, so the half-shutwarning light displayed on
the instrument panel or the like turns off.

[0037] When the catch 12 rotates to the fully-latched
position P3, as illustrated in FIG. 2C, the first concave
portion 151 of the pawl 15 engages with the first convex
portion 121 of the catch 12, and the second concave
portion 152 of the pawl 15 engages with the second
convex portion 122 of the catch 12, so the catch 12 is
prevented from rotating in the release direction in the
state of gripping the striker in the notch portion 123. The
sector gear 13 therefore rotates counterclockwise to
return to the neutral position as illustrated in the right
diagram of FIG. 4, and the cinch lever 14 also rotates
counterclockwise due to the elastic bias as the sector
gear 13 rotates counterclockwise. Thus, the door closing
operation is completed.

[0038] On the other hand, when opening the door, the
driver presses the door open switch provided on the
vehicle. When the door open switch is pressed, a release
signal from the door open switch is input to the controller
5, which drives and controls the actuator 3 to rotate the
sector gear 13 in the neutral position in the release
direction (counterclockwise direction). This state is illu-
strated in the left diagram of FIG. 5.

[0039] When the sector gear 13 rotates counterclock-
wise as illustrated in the diagram, it comes into contact
with the first contact portion 161 of the release lever 16.
This allows the release lever 16 to rotate counterclock-
wise as illustrated in the diagram, and the second contact
portion 162 at one end of the release lever 16 comes into
contact with the contact portion 154 of the pawl 15 and
pushes it. This allows the pawl 15 to rotate clockwise as
illustrated in the diagram. This state is illustrated in the
right diagram of FIG. 5. When the pawl 15 rotates in the
clockwise direction, engagement between the first con-
cave portion 151 of the pawl 15 and the first convex
portion 121 of the catch 12 and engagement between
the second concave portion 152 of the pawl 15 and the
second convex portion 122 of the catch 12 are released,;
therefore, restraint of the catch 12 whose rotation in the
release direction is restricted is released, the catch 12
rotates in the release direction due to elastic bias, and the
catch 12 rotates from the fully-latched position P3 to the
half-latched position P2. After this, the door is opened
automatically or manually by the driver.

[0040] The description will now be directed to a phe-
nomenon that the positional relationship between the
catch 12 and the cinch lever 14 becomes an irregular
state in the latch device 1 of the present embodiment
described above. FIG. 6 is a set of perspective views of
the latch device for explaining the cause of an irregular
positional relationship between the catch 12 and the
cinch lever 14, FIG. 7 is an enlarged front view of the
sector gear 13, cinch lever 14, and catch 12 illustrated in
the right diagram of FIG. 6, and FIG. 8 is a front view
illustrating the operation of returning from the irregular
positional relationship illustrated in FIG. 7.

[0041] The inventors have confirmed that, in the door
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closing operation illustrated in FIG. 4, when the driver
operates to close the door and the door is in the half-
latched position P2, if the driver operates to open the door
in the opposite direction and to return the catch 12 to the
state before the half-latch, the contact portion 142 of the
cinch lever 14, which is located behind the catch 12 in the
half-latched position P2, will come to the front side of the
catch 12. FIG. 6 is a perspective view illustrating this
state.

[0042] The left diagram of FIG. 6 illustrates the half-
latched state, and as the catch 12 rotates to the half-
latched position P2, the sensor 4 detects this and the
controller 5 starts to rotate the sector gear 13 in the latch
direction (clockwise direction), but at this time, as illu-
strated in the center diagram, when the driver performs
an operation to open the door, the striker 2 causes
reverse rotation of the catch 12 in the release direction.
During this operation, the relationship in a normal latch
operation in which the contact portion 142 of the cinch
lever 14 is located behind the contact portion 125 of the
catch 12 in the latch direction of the catch 12 as illustrated
in FIG. 3B becomes an irregular relationship in which, as
illustrated in FIG. 7, the contact portion 142 of the cinch
lever 14 is located forward of the contact portion 125 of
the catch 12 in the latch direction of the catch 12. When
such anirregular state occurs, a problem may arise in that
the cinch lever 14 is mechanically locked and the return
operation cannot be performed.

[0043] Inthelatchdevice 1 of the presentembodiment,
therefore, the following two measures are taken so that
even if the irregular positional relationship illustrated in
FIG. 7 occurs, the normal positional relationship can be
recovered by performing the release operation. One is
that the groove 132 of the sector gear 13 is provided with
the second groove 132Y so that the sector gear 13 can
rotate in the release direction when the driver presses the
door open switch even in the irregular positional relation-
shipillustrated in FIG. 7. In other words, the groove 132 of
the sector gear 13 is composed of the first groove 132X
that functions when the catch 12 and the cinch lever 14
are in a normal positional relationship and the second
groove 132Y that functions during the return operation
when the catch 12 and the cinch lever 14 are in an
irregular positional relationship.

[0044] That is, in the irregular positional relationship
illustrated in FIG. 7, the catch 12 rotates to the fully-
latched position P3 and is restrained by the pawl 15, or
the catch 12 remains in the half-latched position P2 and is
temporarily restrained by the pawl 15, but in either case,
the rotation of the catch 12is restricted by the pawl 15. Itis
therefore necessary to rotate the sector gear 13 in the
release direction (clockwise direction) to rotate the re-
lease lever 16 in the release direction, thereby rotating
the pawl 15 in the release direction.

[0045] Inthelatchdevice 1 of the presentembodiment,
even when the cinch lever 14 cannot rotate due to the
irregular positional relationship illustrated in FIG. 7, by
rotating the sector gear 13 in the release direction (clock-
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wise direction) as illustrated in FIG. 8, the pin 141 of the
cinch lever 14 slides on the second groove 132Y in the
groove 132 of the sector gear 13, so that the sector gear
13 can push the first contact portion 161 of the release
lever 16. This allows the catch 12 to return to the un-
latched position P1 due to the elastic bias, and the cinch
lever 14 also rotates counterclockwise due to the elastic
bias and can return to its original position. When the door
close operation is performed again from this state, the
cinching operation is performed in the normal positional
relationship. If the groove 132 of the sector gear 13 is not
provided with the second groove 132Y, the pin 141 of the
cinch lever 14 will stop at the left end of the first groove
132X, and the sector gear 13 cannot rotate further in the
release direction.

[0046] The second measure taken to enable the nor-
mal positional relationship to be recovered by performing
the release operation even if the irregular positional
relationship illustrated in FIG. 7 occurs is to provide the
base plate 11 with a stopper 17 as illustrated in FIG. 1. As
described above, when the half-latched position P2 of the
catch 12 is detected by the sensor 4, a warning display
that the door is half-shut is displayed to alert the driver.
Accordingly, if the half-shut door display is not turned off
even after the door closing operation, the driver will
assume that some kind of abnormality occurs and will
open the door again and perform the tightening opera-
tion.

[0047] However, when the positional relationship be-
tween the cinch lever 14 and the catch 12 is reversed and
an irregular state occurs as illustrated in FIG. 7, if the
catch 12 does not output a detection signal for the half-
latched position P2, the system on the vehicle side in-
cluding the controller 5 will determine that the doorisina
fully-latched state, and the driver therefore may not no-
tice the irregular state. Accordingly, in the latch device 1 of
the present embodiment, the base plate 11 is provided
with the stopper 17, and as illustrated in FIG. 7, when the
contact portion 142 of the cinch lever 14 is located for-
ward of the contact portion 125 of the catch 12 in the latch
direction of the catch 12, the rotation of the cinch lever 14
in the latch direction is restricted so as to prevent the
catch 12 from reaching the fully-latch position P3. By
providing this stopper 17, the rotation of the contact
portion 125 of the catch 12 in the latch direction is
restricted, so that the half-latched position P2 is main-
tained and the driver can be presented with a warning
display of the half-shut door.

[0048] In the above-described embodiment, the rota-
tion restricting section is represented by the groove 132
formed in the sector gear 13 and the pin 141 provided on
the cinchlever 14, but a pin may be provided on the sector
gear 13 and a groove may be formed in the cinch lever 14.
FIG. 9A is a front view illustrating the sector gear 13 and
cinch lever 14 of another embodiment of the latch device
1 for a vehicle door according to the present invention,
and FIG. 9B is a cross-sectional view taken along line
IXB-IXB of FIG. 9A. In the embodiment illustrated in
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FIGS. 9A and 9B, the cinch lever 14 is provided with a
groove 143 and the sector gear 13 is provided with a pin
133 that engages with the groove 143, so the first groove
132X in the above-described embodiment corresponds
toafirstgroove 143Xlocated on the left side of the groove
143 in the present embodiment, and the second groove
132Y in the above-described embodiment corresponds
to a second groove 143Y located on the right side of the
groove 143 in the present embodiment. The groove 143
and pin 133 in the presentembodiment are an example of
the rotation restricting section according to the present
invention.

[0049] As described above, the latch device 1 for a
vehicle door of the present embodiment is provided on
the door side of a vehicle. The latch device 1 includes the
catch 12 that is provided to be elastically biased in the
release direction toward the unlatched position so that
the catch 12 can rotate in the latch direction toward the
fully-latched position and in the release direction. The
catch 12 engages with the striker 2 provided on the body
side of the vehicle. The latch device 1 furtherincludes the
sector gear 13 that is rotated by the actuator 3, the cinch
lever 14 that is coupled to the sector gear 13 and that, as
the sector gear 13 rotates, comes into contact with the
contact portion 125 of the catch 12 on the rear side in the
latch direction of the catch 12, thereby rotating the catch
12inthelatchdirection, and the pawl 15 and release lever
16 that restrict rotation of the catch 12 in the release
direction and are elastically biased in the restriction di-
rection. The pawl 15 and the release lever 16 are rota-
table in the counter-restriction direction against the elas-
tic bias upon contact with the sector gear 13. One of the
sector gear 13 and the cinch lever 14 has a rotation
restricting section that restricts a rotation range of the
sector gear 13 depending on the rotation position of the
cinch lever 14. The rotation restricting section is config-
ured such that when the catch 12 is in a position between
the fully-latched position and the unlatched position and
the cinch lever 14 is located forward of the contact portion
125 of the catch 12 in the latch direction of the catch 12,
the sector gear 13 comes into contact with the release
lever 16 to allow the release lever 16 to rotate in the
counter-restriction direction. According to this configura-
tion, even when the positional relationship between the
catch 12 and the cinch lever 14 becomes the irregular
state, the sector gear 13 comes into contact with the
release lever 16 to allow the release lever 16 to rotate
in the counter-restriction direction, so that the catch 12
can rotate in the release direction to return to the un-
latched position P1. As a result, the catch 12 and the
cinch lever 14 can recover the normal positional relation-
ship.

[0050] Additionally or alternatively, the latch device 1
for a vehicle door of the present embodiment further
includes the stopper 17 that, when the cinch lever 14 is
located forward of the contact portion 125 of the catch 12
in the latch direction of the catch 12, restricts rotation of
the cinch lever 14 in the latch direction to prevent the
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catch 12 from reaching the fully-latched position. Thus,
even when the positional relationship between the catch
12 and the cinch lever 14 becomes an irregular state,
rotation of the contact portion 125 of the catch 12 in the
latch direction is restricted by the stopper 17 via the cinch
lever 14. This allows the catch 12 to maintain the half-
latched position P2, and the driver can therefore be
presented with a warning display of the half-shut door.
[0051] Additionally oralternatively, in the latch device 1
for a vehicle door of the present embodiment, the rotation
restricting section is a groove 132, 143 with which the pin
141, 133 provided on the other of the sector gear 13 and
the cinch lever 14 engages, and the groove 132, 143 is
shaped such that when the catch 12 is in a position
between the fully-latched position P3 and the unlatched
position P1andthe cinchlever 14 islocated forward of the
contact portion 125 of the catch 12 in the latch direction of
the catch 12, the pin 141, 133 can move through the
groove 132, 143 to a position at which the sector gear 13
comes into contact with the release lever 16. According to
this configuration, even when the positional relationship
between the catch 12 and the cinch lever 14 becomes the
irregular state, the sector gear 13 comes into contact with
the release lever 16 to allow the release lever 16 to rotate
in the counter-restriction direction, so that the catch 12
can rotate in the release direction to return to the un-
latched position P1. As a result, the catch 12 and the
cinch lever 14 can recover the normal positional relation-
ship.

[0052] Additionally oralternatively, in the latch device 1
for a vehicle door of the present embodiment, the groove
132, 143includes afirstgroove 132X, 143X and a second
groove 132Y 143Y, and the second groove 132Y 143Y is
such that, provided that the catch 12 is in a position
between the fully-latched position P3 and the unlatched
position P1andthe cinchlever 14 islocated forward of the
contact portion 125 of the catch 12 in the latch direction of
the catch 12, the pin 141, 133 moves while engaging with
the second groove 132Y 143Y when the sector gear 13
rotates to a position atwhich it comes into contact with the
release lever 16. According to this configuration, even
when the positional relationship between the catch 12
and the cinch lever 14 becomes the irregular state, the
sector gear 13 comes into contact with the release lever
16 to allow the release lever 16 to rotate in the counter-
restriction direction, so that the catch 12 can rotate in the
release direction to return to the unlatched position P1.
As a result, the catch 12 and the cinch lever 14 can
recover the normal positional relationship.

[0053] Additionally oralternatively, in the latch device 1
for a vehicle door of the present embodiment, the drive
element includes a sector gear 13, the release member
includes a pawl 15 and a release lever 16, the pawl 15
comes into contact with the catch 12 so as to restrict
rotation of the catch 12 in the release direction and is
elastically biased in the restriction direction, and the
release lever 16 comes into contact with the pawl 15
upon contact with the sector gear 13 and rotates the pawl
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15 in the counter-restriction direction against the elastic
bias. According to this configuration, even when the
positional relationship between the catch 12 and the
cinch lever 14 becomes the irregular state, the sector
gear 13 comes into contact with the release lever 16 to
allow the release lever 16 to rotate in the counter-restric-
tion direction, so that the catch 12 can rotate in the
release direction to return to the unlatched position P1.
As a result, the catch 12 and the cinch lever 14 can
recover the normal positional relationship.

[0054] Additionally or alternatively, the latch device 1
for a vehicle door of the present embodiment further
includes a base plate 11, wherein the catch 12, the sector
gear 13, the cinch lever 14, the pawl 15, and the release
lever16 are each provided on the base plate 11 soastobe
rotatable, the catch 12 is elastically biased in the release
direction relative to the base plate 11, the sector gear 13
and the cinch lever 14 are supported on the base plate 11
via the same rotation shaft 13C, the cinch lever 14 is
elastically biased in the release direction relative to the
sector gear 13, the pawl 15 is elastically biased in the
restriction direction relative to the base plate 11, and the
release lever 16 is elastically biased relative to the base
plate 11 in a direction that allows the pawl 15 to rotate in
the restriction direction. According to this configuration,
even when the positional relationship between the catch
12 and the cinch lever 14 becomes the irregular state, the
sector gear 13 comes into contact with the release lever
16 to allow the release lever 16 to rotate in the counter-
restriction direction, so that the catch 12 can rotate in the
release direction to return to the unlatched position P1.
As a result, the catch 12 and the cinch lever 14 can
recover the normal positional relationship.

[0055] Additionally or alternatively, the latch device 1
for a vehicle door of the present embodiment further
includes: a sensor 4 that detects a half-latched position
P2 of the catch 12; and a controller 5 that drives and
controls the actuator 3 based on a detection signal from
the sensor 4 and a release signal from a door open
switch, wherein the controller 5 operates to: when detect-
ing that the catch 12 is in the half-latched position P2 by
using the sensor 4, drive the sector gear 13 by the drive
and control of the actuator 3 to rotate the cinch lever 14 in
the latch direction and rotate the catch 12 to the fully-
latched position P3; and when the release signal from the
door open switch is input, drive the sector gear 13 by the
drive and control of the actuator 3 to release restriction of
the catch 12 by the pawl 15 and rotate the catch 12 to the
half-latched position P2 or the unlatched position P1.
According to this configuration, even when the positional
relationship between the catch 12 and the cinch lever 14
becomes the irregular state, the sector gear 13 comes
into contact with the release lever 16 to allow the release
lever 16 to rotate in the counter-restriction direction, so
that the catch 12 can rotate in the release direction to
return to the unlatched position P1. As a result, the catch
12 and the cinch lever 14 can recover the normal posi-
tional relationship.
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[Description of Reference Numerals]

[0056]

1

11
12

12C
121

122
123
124
125

13

13A

131
132

Vehicle door latch device

Base plate
Catch

Rotation shaft

First convex portion
Second convex portion
Notch portion

First concave portion
Contact portion

Sector gear (drive element)
Rotation shaft

Teeth portion

Groove (rotation restricting section)

132X  First groove
132Y  Second groove

133 Pin (rotation restricting section)
14  Cinch lever

141 Pin (rotation restricting section)
142  Contact portion

143  Groove (rotation restricting section)
15  Pawl (release member)

15C  Rotation shaft

151 First concave portion

152  Second concave portion

153  First convex portion

154  Contact portion

16  Release lever (release member)
16A  Rotation shaft

161 First contact portion

162  Second contact portion

163  Stopper pin

17  Stopper

2  Strike

3  Actuator

4  Sensor

5  Controller

Claims

1.
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Avehicle door latch device provided on a door side of
a vehicle, comprising:

a catch thatis provided to be elastically biased in
a release direction toward an unlatched position
so that the catch can rotate in a latch direction
toward a fully-latched position and in the release
direction, the catch engaging with a striker pro-
vided on a body side of the vehicle;

a drive element that is rotated by an actuator;
acinch lever that is coupled to the drive element
and that, as the drive element rotates, comes
into contact with a contact portion of the catch on
a rear side in the latch direction of the catch,
thereby rotating the catch in the latch direction;
and

a release member that restricts rotation of the
catch in the release direction and is elastically
biased in the restriction direction, the release
member being rotatable in a counter-restriction
direction against the elastic bias upon contact
with the drive element,

one of the drive element and the cinch lever
having a rotation restricting section that restricts
a rotation range of the drive element depending
on a rotation position of the cinch lever,

the rotation restricting section being such that
when the catch is in a position between the fully-
latched position and the unlatched position and
the cinch lever is located forward of the contact
portion of the catch in the latch direction of the
catch, the drive element comes into contact with
the release member to allow the release mem-
ber to rotate in the counter-restriction direction.

2. The vehicle door latch device according to claim 1,
further comprising
a stopper that, when the cinch lever is located for-
ward of the contact portion of the catch in the latch
direction of the catch, restricts rotation of the cinch
lever in the latch direction to prevent the catch from
reaching the fully-latched position.

3. Thevehicle door latch device according to claim 1 or
2, wherein

the rotation restricting section is a groove with
which a pin member provided on the other of the
drive element and the cinch lever engages, and
the groove is shaped such that when the catch is
in a position between the fully-latched position
and the unlatched position and the cinch lever is
located forward of the contact portion of the
catch in the latch direction of the catch, the pin
member can move through the groove to a
position at which the drive element comes into
contact with the release member.

4. The vehicle door latch device according to claim 3,
wherein
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the groove includes a first groove and a second latched position by using the sensor, drive
groove, and the drive element by the drive and control of
the second groove is such that, provided thatthe the actuator to rotate the cinch lever in the
catch is in a position between the fully-latched latch direction and rotate the catch to the
position and the unlatched position and the 5 fully-latched position; and

cinch lever is located forward of the contact when the release signal from the door open
portion of the catch in the latch direction of the switch is input, drive the drive element by
catch, the pin member moves while engaging the drive and control of the actuator to re-
with the second groove when the drive element lease restriction of the catch by the pawl and
rotates to a position at which it comes into con- 70 rotate the catch to the half-latched position
tact with the release member. or the unlatched position.

5. Thevehicle doorlatch device according to any one of
claims 1 to 4, wherein
15
the drive element includes a sector gear,
the release member includes a pawl and a re-
lease lever,
the pawl comes into contact with the catch so as
to restrict rotation of the catch in the release 20
direction and is elastically biased in the restric-
tion direction, and
the release lever comes into contact with the
pawl upon contact with the drive element and
rotates the pawl in the counter-restriction direc- 25
tion against the elastic bias.

6. The vehicle door latch device according to claim 5,
further comprising
30

a base plate, wherein
the catch, the drive element, the cinch lever, the
pawl, and the release lever are each provided on
the base plate so as to be rotatable,
the catch is elastically biased in the release 35
direction relative to the base plate,
the drive element and the cinch lever are sup-
ported on the base plate via a same rotation
shaft,
the cinch lever is elastically biased inthe release 40
direction relative to the drive element,
the pawl is elastically biased in the restriction
direction relative to the base plate, and
the release lever is elastically biased relative to
the base plate in a direction that allows the pawl 45
to rotate in the restriction direction.

7. The vehicle door latch device according to claim 6,
further comprising:
50
a sensor that detects a half-latched position of
the catch; and
a controller that drives and controls the actuator
based on a detection signal from the sensor and
a release signal from a door open switch, 55
wherein the controller operates to:

when detecting that the catch is in the half-
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FIG. 2A

Unlatched position P1 of catch 12
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FIG. 2B

Half-latched position P2 of catch 12
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FIG. 2C

Fully-latched position P3 of catch 12

162

14



EP 4 578 676 A1

FIG. 3A

Unlatched state and half-latched state
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Release direction Latch direction
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FIG. 3B

Fully-latched state
(before sector gear returns to neutral position)
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FIG. 3C

Fully-latched state
(after sector gear returns to neutral position)
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FIG. 3D

Release operation from fully-latched state
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FIG. 3E
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FIG. 6
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FIG. 7

Positional relationship between catch 12 and
cinch lever 14 is irregular (reversed)
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FIG. 8

Sector gear 13 comes into contact with release
lever 16 in irregular state
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FIG. 9A
13
Release direction Latch direction
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FIG. 9B
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