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(54) Vehicle door latch system

(57) A vehicle door latch, the door latch having: a
claw pivotally mounted to the latch, the claw being capa-
ble of movement between an open position and a closed
position; a pawl pivotally mounted to the latch for move-

ment from an engaged position with the claw to a re-
leased position wherein the pawl does not engage the
claw and the claw is free to move to the open position;
and at least one dual function component.
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Description

BACKGROUND

[0001] Exemplary embodiments of the present inven-
tion relate generally to a vehicle door latch system or
latch and more particularly, various component and fea-
tures of a door latch alone or in combination.
[0002] A vehicle closure, such as a door for a vehicle
passenger compartment, is hinged to swing between
open and closed positions (e.g., passenger and driver
side doors, lift gates, etc.) or slide between an open and
closed position along a guide track (e.g., sliding doors
for vans) and conventionally includes a door latch. The
door latch functions in a well-known manner to latch the
door when it is closed and to lock the door in the closed
position or to unlock and unlatch the door so that the door
can be opened manually or powered.
[0003] The door latch can be operated remotely from
the exterior of the automobile by at least two distinct op-
erators, a key cylinder that controls the lock mechanism
and an outside door handle or push button that controls
the release mechanism.
[0004] The door latch can also operated remotely from
inside the passenger compartment by at least two distinct
operators, a sill button that controls the lock mechanism
and an inside door handle that controls the release mech-
anism. Vehicle door latches may also include power door
locks in which the lock mechanism is motor driven and/or
a keyless entry in which a key fob transmitter sends a
signal to a receiver in the vehicle to operate a motor driven
lock mechanism.
[0005] However, there is a desire to make further im-
provements in such latches wherein multiple operations
are performed in a single latch. Still further it is also de-
sirable to provide numerous features will also simplifying
the complexity of the components used in the latch.

SUMMARY OF THE INVENTION

[0006] Thus, in accordance with exemplary embodi-
ments of the present invention there is provided a vehicle
door latch, the door latch having: a claw pivotally mounted
to the latch, the claw being capable of movement be-
tween an open position and a closed position; a pawl
pivotally mounted to the latch for movement from an en-
gaged position with the claw to a released position where-
in the pawl does not engage the claw and the claw is free
to move to the open position; and at least one dual func-
tion component.
[0007] In another embodiment, a latch as described
hereinbefore with reference to the figures.
[0008] In yet another embodiment, a latch is provided
wherein the latch includes: a pawl lifter configured to
transmit forces to the pawl, wherein the pawl lifter en-
gages the pawl a top and bottom feature and the pawl is
not over molded, wherein the top and bottom features
prevent metal contact of the pawl with a retention plate

of the latch
[0009] In yet another embodiment, a latch is provided
wherein the latch includes: a striker buffer, the striker
buffer comprising an elastomeric material configured to
be compressed between a back plate and a housing of
the latch when the back plate is secured to the housing,
the striker buffer is also configured to have an opening
configured to engage a striker as it is inserted into an
opening of the latch;
[0010] In yet another embodiment, a latch is provided
wherein the latch includes: a claw spring configured to
provide a biasing force to the claw for an opening move-
ment and an ajar lever for movement away from a door
ajar switch, the door ajar switch being configured to be
actuated by the ajar lever when the claw moves into the
closed position, wherein the claw is configured to have
a cam surface configured to contact the ajar lever when
the claw moves into the closed position.
[0011] In yet another embodiment, a latch is provided
wherein the latch includes: a single lock/unlock spring
configured to move a release link of the latch between a
first position wherein the release link will not contact the
pawl lifter when an outside release lever is moved and a
second position wherein the release link will contact the
pawl lifter when the outside release lever is moved and
thus move the pawl into the released position and a lock
link between a lock position wherein the inside release
lever will not contact the lock link and transfer forces to
the pawl lifter and the pawl and an unlock position where-
in the inside release lever will contact the lock link and
transfer forces to the pawl lifter and the pawl.
[0012] In yet another embodiment, a latch is provided
wherein the latch includes: a child barrel that is rotation-
ally mounted to the latch, wherein rotational movement
of the child barrel will contact the lock link and move it
upward and thus disconnect it from the inside release
lever so that movement of the inside release lever will
not be translated to the pawl lifter and thus the latch will
not be become unlatched and a lock/unlock function of
the lock link will also be disabled when the child barrel is
rotated into a "child on" position.
[0013] In yet another embodiment, a latch is provided
wherein the latch includes: a release link and outside
release lever capable of being used in both a right handed
latch and a left handed latch.
[0014] In yet another embodiment, a latch is provided
wherein the latch includes: a key lever configured to
lock/unlock the latch based upon movement from an ex-
ternal key cylinder connected to the key lever by a rod,
wherein the key lever symmetrical on either side and is
configured to be used in either a left hand (LH) door latch
or a right hand by simply rotating the key lever about its
center line.
[0015] In yet another optional embodiment, a latch is
provided wherein the latch includes: a child safety func-
tion the disables an inside release lever of the latch by
simply adding one component namely, a child barrel that
is rotationally mounted to the latch.
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[0016] In yet another optional embodiment, a latch is
provided wherein an actuator package of the latch is lo-
cated in a free space area of an engagement function
area of the latch.
[0017] In yet another optional embodiment, a latch is
provided wherein the latch has an electric function zone.
a mechanical operation zone and engagement function
zone and each of these zones are optimized to use space
for a compact latch size.
[0018] In yet another optional embodiment, a latch is
provided wherein a lock/unlock switch of the latch is lo-
cated in close proximity to an ajar switch of the latch such
that common terminals may be utilized by both the
lock/unlock switch and the ajar switch.
[0019] In yet another optional embodiment, a terminal
design is provided here the terminal is stripped when it
is straight to minimize material loss and to provide a notch
in the terminal in order to allow it to be bent in one direction
or the other.
[0020] In yet another optional embodiment, a latch is
provided wherein a lock link of the latch is configured to
have a small profile or stroke so that the only a slight
movement is necessary to transition the lock link from a
locked position to an unlocked position.
[0021] In yet another optional embodiment, a latch is
provided wherein a lock link of the latch is configured to
provide at least the following functions: lock/unlock,
wherein coupling of an inside release lever to the lock
link is either enabled or disabled; child on and child off
wherein movement of a child barrel moves the lock link
and enables or disables both a release function and lock
functions of the latch with a single configuration.
[0022] In yet another optional embodiment, a latch is
provided wherein a housing or actuator support of the
latch are manufactured using engineering plastic such
as polybutylene terephthalate (PBT) a thermoplastic en-
gineering polymer PBT or polyoxymethylene (POM), also
known as acetal, polyacetal and polyformaldehyde and
other housing components of the latch not requiring ad-
ditional reinforcement in the plastic housing are formed
with a thermoplastic such as polypropylene (PP).
[0023] In yet another embodiment, a vehicle latch is
provided.
[0024] In yet another optional embodiment, a method
of operating or manufacturing a latch as described here-
inbefore with reference to the figures is provided. The
method may include any combination of the features il-
lustrated and described herein or as little as one of these
features can be optionally included.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIG. 1 is an exploded view of a door latch constructed
in accordance with one non-limiting exemplary em-
bodiment;

FIG. 2 is a perspective view of portions of the latch
retention system of a door latch in accordance with
an exemplary embodiment of the present invention;

FIGS. 3 and 4 are views of the latch housing in ac-
cordance with one non-limiting exemplary embodi-
ment;

FIG. 5 is a perspective view of an inside and outside
release mechanism of the latch in accordance with
one non-limiting exemplary embodiment;

FIGS. 6 and 7 illustrate a release and lock mecha-
nism of the latch in accordance with one non-limiting
exemplary embodiment;

FIG. 8 is a perspective view of the housing of the
latch in accordance with one non-limiting exemplary
embodiment;

FIG. 9 illustrates additional components of the latch
in accordance with one non-limiting exemplary em-
bodiment;

FIG. 10 illustrates an actuator mechanism of the
latch in accordance with one non-limiting exemplary
embodiment;

FIGS. 11-14 illustrate additional components of the
latch in accordance with one non-limiting exemplary
embodiment;

FIGS. 15-15B illustrate additional components of the
latch in accordance with one non-limiting exemplary
embodiment;

FIGS. 16A and 16B illustrate additional components
of the latch in accordance with one non-limiting ex-
emplary embodiment;

FIGS. 17A-17D illustrate one non-limiting exemplary
embodiment of the present invention;

FIGS. 18A-18J illustrate another non-limiting exem-
plary embodiment of the present invention;

FIGS. 19A-20D illustrate other non-limiting exempla-
ry embodiments of the present invention;

FIGS. 21A-22C illustrate yet another non-limiting ex-
emplary embodiment of the present invention;

FIGS. 23A-23F illustrate yet another non-limiting ex-
emplary embodiment of the present invention;

FIGS. 24A-24C illustrate still another non-limiting ex-
emplary embodiment of the present invention;
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FIGS. 25A-25C illustrate still another non-limiting ex-
emplary embodiment of the present invention;

FIGS. 26A-27B illustrate still additional non-limiting
exemplary embodiments of the present invention;

FIGS. 28A-28C illustrate yet another non-limiting ex-
emplary embodiment of the present invention;

FIG. 30 illustrates still another non-limiting exempla-
ry embodiment of the present invention; and

FIGS. 31A-31E illustrate yet another non-limiting ex-
emplary embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0026] Exemplary embodiments of the present inven-
tion are directed to a vehicle door latch system or vehicle
latch and various features thereof either alone or in com-
bination.
[0027] Referring now to FIG. 1, an exploded view of a
latch or vehicle door latch or vehicle door latch system
10 in accordance with an exemplary embodiment of the
present invention is provided. The vehicle door latch sys-
tem or latch 10 in one embodiment may be used with a
side door of a vehicle wherein the latch is mounted either
to the door or a frame proximate to a door opening and
is configured to releasably receive and retain a striker 9
that is secured to either the door or a frame proximate to
the door opening depending on where the latch 10 is
mounted. Of course, it is also contemplated that embod-
iments of various embodiments of the present invention
can be incorporated into other latches or latch assem-
blies which are used in other applications (e.g., lift gates,
trunks, etc.).
[0028] As illustrated, the latch 10 has a plate or reten-
tion plate 12. A claw 14 and a pawl 16 are each being
pivotally or rotationally mounted to the latch 10 or the
retention plate 12 of the latch. In one embodiment, the
claw 14 is made from metal over molded in plastic. The
claw 14 and the pawl 16 are pivotally mounted to the
latch 10 and in particular the retention plate 12 by studs
18 and 20 respectively. In one embodiment, the claw 14
is biased in the direction indicated by arrow 22 by a spring
24 and the pawl 16 is biased in the direction indicated by
arrow 26 into engagement with the claw 14 by a spring 28.
[0029] The claw 14 has slot or throat 30 configured for
receiving and retaining a striker 9 located on a comple-
mentary vehicle component, such as a door or a frame
proximate to an opening for the door. The claw 14 addi-
tionally includes a primary shoulder 32 and an interme-
diate secondary shoulder 34. The pawl 16 has a feature
or catch 35 configured to positively engage each of the
primary and secondary latch shoulders 32 and 34 to hold
the claw 14 against the bias of the spring 24 in either a
primary or closed position and a secondary or interme-

diate latched position respectively.
[0030] During operation, the claw 14 is configured to
transition from an open position, wherein the slot or open-
ing 30 allows a striker 9 to be released from an opening
in the latch, as well as receive the striker from the opening
in the latch and transition from the open position to the
primary or closed position. As such, the intermediary po-
sition or secondary position is a position between the
primary or closed position and the open position, wherein
the pawl 16 engages the claw 14. In addition, the pawl
16 will also be configured to move from a first position or
engagement positions, wherein feature or catch 35 en-
gages the primary and secondary latch shoulders 32 and
34 to a second or released position, wherein the feature
or catch 35 no longer engages the primary and secondary
latch shoulders 32 and 34.
[0031] The latch or door latch 10 will further comprise
a variety of mechanisms in order to transition the claw
14 between the primary, secondary and open positions
as well as preventing movement therefrom. In addition,
these mechanisms may also be configured to inhibit or
cause movement of the pawl 16. Each of these mecha-
nisms are optional features in that the latch 10 may com-
prise only one of the disclosed mechanisms, any combi-
nation of the disclosed mechanism including but not lim-
ited to all of the disclosed mechanisms. In addition many
of these mechanisms are configured as a dual purpose
mechanism or dual function component in that the single
mechanism or component is capable of being used in
two features of the latch or provides two functions in the
latch.
[0032] Also shown in at least FIG. 1 is a pawl lifter 36
that is mounted to the pawl 16 and pawl stub 20. In ad-
dition, a housing 38 and cover 40 are also illustrated.
Additional components of a key lever 42, a release link
44, a sleeve 46, an actuator screw 48, a striker buffer 50,
a release spring 52, a lock/unlock spring 54, an outside
release lever 56, a back plate 58, a locking lever 60, a
lock link inside handle (IH) 62, an ajar lever 64, a child
barrel 68, a clip 70, terminals 72, foam 74, a connector
76, an actuator base 78, an ajar switch 80, a lock switch
82, an assist spring 84, a worm wheel 86, a motor 88, a
worm gear 90, a master lock link 92, a sill lever 94, an
inside release lever 96, an inside release spring 98, an
actuator support 100, an inside cable 102, a rivet 104
and a screw 106 are illustrated in at least FIG. 1.
[0033] Referring now to FIG. 2 components of a gen-
eral retention mechanism 108 of the latch 10 are illus-
trated. As illustrated in FIG. 2, the claw 14 is in the closed
or primary position and the pawl 16 is engaging the claw
in order to prevent the claw from rotating in the direction
of arrow 22.
[0034] FIGS. 3 and 4 illustrate the housing 38 with the
retention mechanism 108 installed therein. FIG. 3 is a
top perspective view while FIG. 4 is a bottom perspective
view. Also shown is the opening, engagement area or
fish mouth opening 110 that is configured to receive the
striker therein for engagement with the claw 18.
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[0035] FIG. 5 illustrates components of an inside and
outside release mechanism 112 while FIGS. 6 and 7 il-
lustrate the release mechanism 112 and a lock mecha-
nism 114 on the housing 38. As illustrated in at least
FIGS. 6 and 7, the outside release lever 56 is at least
operatively coupled to an outside handle 57 illustrated
schematically. Coupling of the outside handle 57. The
outside release lever 56 and be facilitated by any suitable
linkage such as a cable or rod etc. In addition, the inside
release lever 96 is also at least operatively coupled to an
inside release handle 59 illustrated schematically via the
inside cable 102 for example. Outside release lever 56
is rotationally or pivotally mounted to the housing 38 as
well as operatively coupled to the release link 44 such
that rotational movement of outside release lever 56 via
actuation of outside handle 57 will cause linear move-
ment of release link 44, which depending on the position
of the lock/unlock spring 54 will be translated to the pawl
lifter 36 and cause rotational movement of the pawl lifter
36 and the pawl 16 so that claw 14 can be rotated or
move into the open position. It is also understood that
the release link 44 is also movably mounted to the hous-
ing such that movement of the lock/unlock spring 54 will
cause a distal end (opposite inside release lever 56) of
the release link 44 to be moved such that coupling a
decoupling of the release link 44 to the pawl lifter 36 can
be facilitated.
[0036] The inside release lever 96 is rotatably or mov-
ably or pivotally mounted to the actuator support 100 in
the direction of arrows 71 while the lock link 62 is slidably
mounted to the housing for movement in the direction of
arrow 73, as well as rotational movement in the direction
of arrow 75. As lock link 62 moves in the directions of
arrows 73, due to the movement of lock/unlock spring
54. The inside release lever 96 may or may not make
contact with the lock link 62 as it rotated with respect to
the housing 38. If the lock/unlock spring 54 is in the un-
locked position, the lock link 62 will be positioned to be
rotated when the inside release lever 96 is rotated. The
lock link 62 is also operatively coupled to pawl lifter 36
such that rotational movement of the lock link 62 will
cause movement of the pawl lifter 36 and ultimately the
pawl 16 such that the claw 14 will be capable of move-
ment from the closed position to the open position.
[0037] When the lock link 62 is in the corresponding
lock position movement of the inside release lever 96 will
not transferred to the lock link 62 and thus, it will not be
rotated when the inside release lever 96 is moved via
actuation of the inside release handle 59.
[0038] FIG. 8 shows the housing 38 with the back plate
58 secured thereto.
[0039] FIG. 9 illustrates the electrical connection to the
motor 88 of an actuator or actuator mechanism 116 of
the latch 10. FIG. 10 also illustrates the actuator mech-
anism 116. FIG. 11 shows the actuator support 100 and
the inside release lever 96 secured thereto while FIG. 12
shows the actuator, actuator mechanism 116 secured to
the actuator support 100 to provide an actuator module

118.
[0040] FIG. 13 illustrates the housing 38 with the re-
tention mechanism 108 installed therein without the re-
tention plate 12. Also, shown is a slot 120 for a backup
lock and a hole or opening 122 to rotationally receive the
child barrel 68 therein. FIG. 14 shows the assembled
latch 10.
[0041] FIGS. 15, 15A and 15B illustrate the pawl lifter
36 assembled to the pawl 16. The function of the pawl
lifter 36 is to transmit release operation from the inside
and outside of the vehicle to the latch 10 via operator
handles and to keep engagement with the pawl 16 via
engagement with a top 124 and bottom 126 feature. One
advantage of this configuration is that is allows for the
use of a non-overmolded pawl 16 since the pawl lifter 36
via the top and bottom features 124 and 126 prevent
metal contact of the pawl 16 with the retention plate 12.
In addition, the pawl lifter 36 is easily installed by placing
the same on the pawl stud 20 as well as the pawl 16.
[0042] FIGS. 16A and 16B illustrate the housing 38
with the striker buffer 50 installed therein. The striker buff-
er comprises an elastomeric material or other equivalent
material of a suitable durometer configured to be com-
pressed between the back plate 58 and the housing 38
when the back plate 58 is secured to the housing 38. In
other words, the striker buffer is slightly larger than the
space it is placed in and the back plate 58 compresses
it when it is secured to the housing 38. An advantage
provided by the striker buffer is that it prevents vibration
of the housing 38 and the back plate 58 during door slam
events wherein the latch 10 experiences high forces. In
addition, the striker buffer 50 is also configured to have
a surface or opening 51 configured to engage the striker
as it is inserted into opening 110 of the latch 10. Accord-
ingly, the striker buffer 50 serves the dual purpose of
absorbing contact forces of the striker as it enters the
latch 10, as well as the above mentioned vibration pre-
vention of the housing 38 and the back plate 58.
[0043] Referring now to FIGS. 17A-17D another non-
limiting embodiment of the present invention is illustrated.
Here a single spring, the claw spring 28, is used for both
the claw 14 (for an opening movement) and the ajar lever
64 (providing a biasing force to the ajar lever 64). When
the door ajar switch 80 (a micro switch operably couple
to a controller 81 of the latch system) is actuated a signal
is sent to the controller 81 to indicate the state of the
latch. During operation, the ajar lever 64 is pushed by a
cam surface 128 of the claw 14 for example and when
the claw rotates into the closed position, in the direction
opposite of arrow 22 the cam surface or cam profile 128
makes contact with the ajar lever 64 and pushes it in the
direction of arrow 129 into the door ajar switch 80 in order
to change the state of the switch (AJAR On). In the illus-
trated embodiment, the ajar lever 64 is rotationally or
pivotally mounted to the latch 10 for movement about an
axis 131. Also shown is that the cam surface 128 is po-
sitioned along a peripheral edge of the claw 14 such that
as the claw rotates about claw stud 18 cam surface 128
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will make contact with a portion of ajar lever 64.
[0044] If the claw 14 is operated in the open direction
(arrow 22), the cam profile 128 is pulled away from the
ajar lever 64 and the door ajar lever returns to a home
position (Off) by a biasing force of a leg of the claw spring
28 while another leg of the claw spring 28 secured to the
claw 14 biases the claw into the open position. See the
spring force arrows 130 in at least FIGS. 17B and 17D.
[0045] In other words, the two legs of the single spring
28 illustrated in FIGS. 17A-17D are each secured to one
of the claw 14 and a portion of the ajar lever 64 in order
to serve the dual purpose of 1) biasing the claw 14 in the
open direction while simultaneously biasing the ajar lever
64 away from the ajar switch 80. The use of this single
spring 28 eliminates the need for a separate additional
spring for either the claw 14 or the ajar lever 64. During
closing movements of the claw 14, the cam surface 128
overcomes the biasing force of the spring 28 and pushes
the ajar lever 64 into contact with the ajar switch 80 and
actuate the same in order to indicate the change of state
of the latch 10.
[0046] Referring now to FIGS. 18A-18J, another ex-
emplary embodiment of the present invention is provided.
Here a single lock/unlock spring 54 is provided for serving
the dual purpose of moving the release link 44 between
a first position wherein the release link 44 will not contact
the pawl lifter 36 when the outside release lever 56 is
moved and a second position wherein the release link
44 will contact the pawl lifter 36 when the outside release
lever 56 is moved and thus actuate the pawl 16.
[0047] As shown, the lock/unlock has a pair of ends 55
and 57 that move up and down in the direction of arrows
59 as the spring 54 moves between a unlock position
(See at least FIG. 18D) and a lock position (See at least
FIG. 18C). As the ends 55 and 57 move up and down so
do the release link 44 and the lock link 62. When the
spring 54 is in the unlock position both the lock link 62
and the release link 44 are positioned to transfer move-
ment to the pawl 16 and thus open the latch 10. However
and when the spring 54 is in the lock position both the
lock link 62 and the release link 44 are moved upward
and positioned so that movement thereof will not be trans-
ferred to the pawl 16 and thus latch 10 will not open. In
one embodiment, the spring 54 is a butterfly spring and
movement of a central portion 61 of the butterfly spring
up and down as well as ends 55 and 57 is facilitated by
movement of the lock link 62, which is facilitated by ro-
tational movement of the locking lever 60 or alternatively
the child barrel 68. Central portion 61 is slidably received
within a corresponding cavity 63 of the housing 38.
[0048] See also FIGS. 18E-18J, wherein movement of
the spring 54 between a position corresponding to a lock
position FIGS. 18E-18G and an unlocked position FIGS.
18H-18J is illustrated. FIG. 18F illustrates that the lock
spring 54 is in the locked position and the outside release
link or release link 44 will not contact the pawl lifter 36
when the outside release lever 56 is actuated. It being
understood that the outside release lever 56 is opera-

tively coupled to outside handle 57 and release link 44
is operatively coupled to outside release lever 56 as well
as being mounted to the housing 38 and operatively cou-
pled to end 55 of the lock spring 54. FIG. 18G also illus-
trates that the lock spring is in the locked position and
the inside release lever 96 will not contact the lock link
62. Due to its movement upward via movement of spring
54 in particular, end 57. It being understood that the lock
link 62 is movably mounted to the housing 38 and is con-
figured to operatively couple or operatively be couple the
inside release lever 96 to the pawl lifter 36.
[0049] The use of this single spring 54 eliminates the
need for a separate additional spring for either the release
link 44 or the lock link 62. This single spring 54 can op-
erate the outside and inside locking features independ-
ently or simultaneously. In addition, the single spring 54
can be used to operate with a single pull open (SPO)
latch, wherein the lock link 62 is always an unlocked po-
sition, as well as being used with a double pull open
(DPO) wherein the first pull transition the lock link from
a locked position to a unlocked position such that the
second pawl will then open the latch 10. In addition and
as will be described in at least FIGS. 19A-19H, the single
spring 54 can also be used with a child safety feature.
[0050] Referring now to FIGS. 19A-19H another ex-
emplary embodiment of the present invention is illustrat-
ed. Here it is proposed to add a child safety function the
disables the inside release lever 96 by simply adding one
component namely, a child barrel 68 that is rotationally
mounted to the latch 10. In one embodiment, the child
barrel 60 is rotatably received within opening 122 of hous-
ing 38. Here rotational movement of the child barrel 68
in a first plane will contact the lock link 62 and move it
upward in a second plane in the direction of arrow 79 and
thus disconnect it from the inside release lever 96 so that
movement of the inside release lever 96 will not be trans-
lated to the pawl lifter 36 and thus the latch will not be
become unlatched. In one non-limiting or optional em-
bodiment, the first plane is perpendicular to the second
plane. In addition, the lock/unlock function of the lock link
62 will also be disabled when the child barrel 68 is in a
"child on" position, see at least (FIGS. 19A, 19B, 19E
and 19F). When the child barrel 68 is in a "child off" po-
sition, the child barrel 68 no longer makes contact with
the lock link 62 and thus allows movement of the same
in the direction of arrows 81. In one non-limiting embod-
iment, the child barrel 68 is rotationally received within
opening 122 of the housing 38 and has a knob surface
83 that is easily grasped by a user in order to impart the
rotational movement of the child barrel 68. As illustrated
in the attached FIGS. the child barrel 68 has a leg portion
85, with a distal and 87, that has a cam surface or other
equivalent feature configured to make contact with an
arm member or surface 89 of the lock link 62. Also shown
is an arm member 97 that provides a detent feature to
the child barrel 68 or child safety feature in the "child on"
and "child off" positions, which also provides a switch
feeling to the child barrel or child safety feature as it is
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rotated.
[0051] Accordingly, actuation of the child safety feature
of the latch 10 repositions or holds the lock link 62 in a
position so that actuation of the inside release lever 96
will not be transferred to the pawl 16 of the latch 10 and
thus, the latch 10 remains in a closed or latched state.
Still further and in yet another embodiment, the child safe-
ty feature of the latch is also configured to prevent un-
locking of the latch 10, so that actuation of the inside
release lever 96 will not be transferred to the pawl 16 of
the latch 10.
[0052] FIG. 20 shows a latch 10 without the child safety
feature (e.g., child barrel 68 not installed into opening
122) while FIG. 20A shows the latch 10, with the child
safety feature installed (e.g., child barrel 68 rotationally
received within opening 122).
[0053] FIGS. 20B-20D illustrate an alternative embod-
iment wherein the child safety feature is provided via a
lever type mechanism 91 pivotally mounted to the hous-
ing 38 of latch 10. Here pivotal movement of the lever in
the direction of arrow 93 will cause the lock link 62 to
move upward in the direction of arrow 95 and thus posi-
tion the lock link 62 in the "child on" position such that
actuation of the inside release lever 96 will not be trans-
ferred to the pawl 16 thus, the latch 10 remains in a
latched state (See FIG. 20C). In order to transition the
latch 10 into the "child off" state, the lever 91 is moved
in a direction opposite to arrow 93 and thus the lock link
62 to move downward in a direction opposite to arrow 95
such that opening forces can be found transferred to pawl
16 for example, actuation of the inside release lever 96
(See FIG. 20D.
[0054] Referring now to FIGS. 21A and 21B another
exemplary embodiment of the present invention is illus-
trated. Here an improved key lever 42 is provided. Typ-
ically the key lever’s function is to lock/unlock the latch
based upon movement from an external key cylinder 43
(illustrated schematically) connected to the key lever by
a rod 45 (illustrated schematically). The key lever is op-
eratively coupled to the locking lever 60 and in some
embodiments, a key switch position to be actuated by
the key lever and thus provide a signal indicating the
state (lock/unlock) of the latch 10.
[0055] Here, a left hand (LH) door latch 10 is illustrated
in FIG. 21A while a right hand (RH) door latch is illustrated
in FIG. 21B. Typically, a latch on the driver’s side of the
vehicle will be equipped with a key lever rotationally
mounted or movably mounted to the latch 10 and is con-
figured to transfer movement of an external key cylinder
(in the driver’s side door) to the latch 10 via a rod (not
shown) that couples the external key cylinder to the key
lever so that movement of the external key cylinder can
be transferred to the key lever movement of the key lever
then places the latch 10 in a lock or unlock state.
[0056] Depending on the country where the vehicle is
sold the driver’s side may be on either side of the vehicle
and thus may utilize a left hand or alternatively a right
hand latch 10. In order to accommodate this, typically

two distinctly separate key levers where required.
[0057] In this implementation, a single key lever 42 or
no handed key lever 42 is used. Here the key lever 42 is
symmetrical on both sides (see FIGS. 22A-22C) and thus
if it is required for a left hand latch the key lever 42 is
installed in one orientation and if a right hand latch is
required the key lever 42 is simply inverted (See FIGS.
21A and 21B as well as FIGS. 22A-22C) wherein the key
lever 42 is simply inverted depending on the latch 10 it
is used in.
[0058] As illustrated, the key lever 42 is symmetrical
at the center line 99, this design allows the same com-
ponent to be used in two sides of the vehicle door latch
10 (e.g., left hand and right hand). Another advantage is
the use of a single mold to mold the key lever 42, reducing
the cost of the tooling and the component. In addition,
the key lever 42 typically used in a driver’s side door
normally however, right hand and left hand latch volumes
are not same world wide and thus the symmetrical design
allows for the same components to be used. FIGS. 21A
and 21B show the same key lever 42 being movably
mounted to both a right-hand latch 10 and a left hand
latch 10, wherein the key lever 42 is simply inverted about
its center line 99.
[0059] Referring now to FIGS. 23A-23F, another ex-
emplary embodiment of the present invention is illustrat-
ed. Here the outside release lever 56 and the release
link 44 are also designed to be no-handed or in other
words capable of being used in both a right handed latch
10 (FIG. 23A, 23D) and a left handed latch 10 (FIG. 23B,
23C). As mentioned above, this reduces tooling costs
and allows for elimination of parts as there is a single
part instead of two. Here, the outside release lever 56
similar to the key lever 42 is simply inverted and secured
to the latch 10 depending on whether the latch is a right-
handed latch or left-handed latch.
[0060] Referring now to FIGS. 24A-24C yet another
embodiment of the present invention is illustrated. In this
embodiment, a method of packaging or adaptation of the
latch 10 to a vehicle is provided. In this embodiment, the
worm wheel 84 of the actuator 116 is located on fish
mouth or opening 110 of the latch 10 and the motor 88
is located in a top area of the latch 10. The motor housing
is located on the retention side of the latch 10 (further
away from the opening 110) and the sill lever 94 and the
inside release lever 96 are located below the worm wheel
86 and the cable output is also at the bottom so that the
top and bottom of the fish mouth 110 has space or can
be enlarged. In accordance with one embodiment, the
design uses this free space for the motor housing and
the levers and accordingly, the total packaging size can
be minimized. FIG. 24A show portions of the cover 40
removed while FIG. 24B shows portions of the cover 40
and the housing 38 removed.
[0061] As illustrated, the actuator package is located
in the free space of the engagement function area. The
three illustrated zones electric function 140, mechanical
operation 142 and engagement function 144 are opti-

11 12 



EP 2 792 829 A2

8

5

10

15

20

25

30

35

40

45

50

55

mized to use space for compact packaging within reten-
tion size.
[0062] Referring now to FIGS. 25A-25C yet another
alternative embodiment of the present invention is illus-
trated. FIG. 25A is a view from the actuator side of the
latch 10 while FIG. 25 is a view from the housing side of
the latch 10. In this embodiment, the lock/unlock switch
80 is located in close proximity to the ajar switch 82. By
locating these switches in close proximity, common ter-
minals 72 may be utilized and thus the terminal layout is
simplified as illustrated in FIGS. 25A-25C and the pack-
age of the switches is also minimized. See in particular
FIG. 25C wherein common terminals are utilized. In ad-
dition another feature of this embodiment is that the pins
of the switches are shifted and the terminals merely need
only one step 101 as well as being space from each other
due to the switch off setting. (See also at least FIG. 9)
[0063] Referring now to FIGS. 26A-27B yet another
alternative embodiment is illustrated. Here a terminal de-
sign is implemented. First the terminal 72 is stripped
when it is straight to minimize material loss and provide
a notch 146 in order to allow for bending of the terminal
72 in one direction or the other. Once again, this allows
for use in both left hand and right hand latch applications.
[0064] Referring now to FIGS. 28A-28C yet another
embodiment of the present invention is illustrated. Here
the lock link 62 is formed with a small profile or stroke
150 so that the function of enable and disable of the con-
nection between the inside release lever 96 and the pawl
16 via the lock link 62 is ensured. See the cut away view
in FIG. 28B wherein the small profile 150 of the lock link
62 is illustrated. As such, and as illustrated in FIG. 28C
only a slight movement in the direction of arrow 152 is
necessary. In order to transition the lock link 62 from the
locked position to the unlocked position.
[0065] The lock link 62 function is to enable and disable
inside release connection such that the lock link 62 has
contact with inside release lever 96 when release oper-
ation at unlock and to keep unlock condition during re-
lease operation.
[0066] Referring now to FIGS. 29A-29C yet another
embodiment is illustrated. Here, the lock link 62 is con-
figured to provide multiple functions for example opera-
tion with the inside release 96, wherein movement of an
inside handle opens the latch 10 (see arrows 150) where-
in movement of the inside release lever 96, rotates the
lock link 62 which in turn rotates the pawl lifter 36, which
in turn move the pawl 16. This occurs at a contact area
152 between the inside release lever 96 and the lock link
62. However and as the lock link 62 moves up and down
as illustrated in the arrows of FIG. 29C, the contact be-
tween the inside release lever 96 and the lock link 62
may not occur (e.g., lock condition or child on condition).
In one embodiment, the lock link 62 is used in three func-
tions, 1) lock/unlock, wherein coupling of the inside re-
lease lever 96 to the lock link is either enabled or disabled
2) child on and child off wherein movement of a child
barrel 68 moves the lock link and enables or disables

both a release function (e.g., pulling of the inside handle)
and lock functions unlocking of the latch. Accordingly, all
three of these functions are provided by a single config-
uration.
[0067] In another embodiment and as illustrated in FIG.
30 the child barrel 68 is located in an opening 122 in the
fish mouth or area 110 configured to receive the striker.
This feature will not require a child safety on an inner
panel of the latch 10. The rotational movement of the
child barrel 68 operated to cancel or disable the inside
release operation. One advantage of this design is a
much easier layout for a rear door latch and the same
provides for easy assembly without damage, no logistic
damage and/or unintended actuator or operation. Alter-
natively and wherein the lever 91 is utilized for the child
safety feature, the location of lever 91 is illustrated in FIG.
30. It being understood that either lever 91 or child barrel
68 is contemplated.
[0068] Referring now to FIGS. 31A-31D yet another
embodiment is illustrated here the housing 38 or actuator
support 100 are manufactured using limited engineering
plastic such as polybutylene terephthalate (PBT) a ther-
moplastic engineering polymer PBT or polyoxymethyl-
ene (POM), also known as acetal, polyacetal and poly-
formaldehyde, an engineering thermoplastic on focused
mechanical functions or areas of the housing. For exam-
ple, the motor and gear engagement area and the cable
support area of the housing. By using discreetly located
engineering plastics it is possible to reduce the required
material and minimize tooling size , while also improving
the molding conditions of these components.
[0069] Then other components not requiring additional
reinforcement in the plastic housing can be formed with
a thermoplastic such as polypropylene (PP). For exam-
ple, the cover or cover portion 40 main function is to pre-
vent water and dust from entering into the latch 10 and
has no contact with the mechanical components and thus
can be formed from polypropylene well the actuator sup-
port 100 and the housing 38 can be formed from other
materials such as the aforementioned PBT or POM or
equivalents thereof so that localized areas of reinforce-
ment can be provided without requiring the entire housing
and cover components of the latch to the formed from
these materials.
[0070] Other embodiments include, a vehicle door
latch, comprising: a lock/unlock switch, whereint the
lock/unlock switch is located in close proximity to an ajar
switch of the latch such that common terminals may be
utilized by both the lock/unlock switch and the ajar switch.
[0071] A vehicle door latch, wherein terminals of the
latch are provides with a notch when they are straight in
order to allow it to be bent in one direction or another.
[0072] A vehicle door latch, comprising: a lock link,
wherein the lock link of the latch is configured to have a
small profile or stroke so that only a slight movement is
necessary to transition the lock link from a locked position
to an unlocked position.
[0073] A vehicle door latch, comprising: a lock link,
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wherein the lock link of the latch is configured to provide
at least the following functions: lock/unlock, wherein cou-
pling of an inside release lever to the lock link is either
enabled or disabled; child on and child off wherein move-
ment of a child barrel moves the lock link and enables or
disables both a release function and lock functions of the
latch with a single configuration.
[0074] A vehicle door latch, wherein a housing or ac-
tuator support of the latch are manufactured using engi-
neering plastic such as polybutylene terephthalate (PBT)
a thermoplastic engineering polymer PBT or poly-
oxymethylene (POM), also known as acetal, polyacetal
and polyformaldehyde and other housing components of
the latch not requiring additional reinforcement in the
plastic housing are formed with a thermoplastic such as
polypropylene (PP).
[0075] Although various embodiments are illustrated
in the attached FIGS. it is understood that various em-
bodiments are optional features in that, the latch 10 dis-
closed herein may include any combination of the fea-
tures illustrated and described herein or as little as one
of these features can be optionally included.
[0076] While the invention has been described with ref-
erence to an exemplary embodiment, it will be under-
stood by those skilled in the art that various changes may
be made and equivalents may be substituted for ele-
ments thereof without departing from the scope of the
invention. In addition, many modifications may be made
to adapt a particular situation or material to the teachings
of the invention without departing from the essential
scope thereof. Therefore, it is intended that the invention
not be limited to the particular embodiment disclosed as
the best mode contemplated for carrying out this inven-
tion, but that the invention will include all embodiments
falling within the scope of the present application.

Claims

1. A vehicle door latch, comprising:

a claw pivotally mounted to the latch, the claw
being capable of movement between an open
position and a closed position;
a pawl pivotally mounted to the latch for move-
ment from an engaged position with the claw to
a released position wherein the pawl does not
engage the claw and the claw is free to move to
the open position; and
at least one dual function component.

2. The vehicle door latch as in claim 1, wherein the dual
function component is: a pawl lifter configured to
transmit forces to the pawl, wherein the pawl lifter
engages the pawl a top and bottom feature and the
pawl is not over molded, wherein the top and bottom
features prevent metal contact of the pawl with a
retention plate of the latch.

3. The vehicle door latch as in claims 1 or 2, wherein
the dual function component is: a striker buffer, the
striker buffer comprising an elastomeric material
configured to be compressed between a back plate
and a housing of the latch when the back plate is
secured to the housing, the striker buffer is also con-
figured to have an opening configured to engage a
striker as it is inserted into an opening of the latch.

4. The vehicle door latch as in any of the preceding
claims, wherein the dual function component is a
claw spring configured to provide a biasing force to
the claw for an opening movement and an ajar lever
for movement away from a door ajar switch, the door
ajar switch being configured to be actuated by the
ajar lever when the claw moves into the closed po-
sition, wherein the claw is configured to have a cam
surface configured to contact the ajar lever when the
claw moves into the closed position.

5. The vehicle door latch as in any of the preceding
claims, wherein the dual function component is a sin-
gle lock/unlock spring configured to move a release
link of the latch between a first position wherein the
release link will not contact the pawl lifter when an
outside release lever is moved and a second position
wherein the release link will contact the pawl lifter
when the outside release lever is moved and thus
move the pawl into the released position and a lock
link between a lock position wherein the inside re-
lease lever will not contact the lock link and transfer
forces to the pawl lifter and the pawl and an unlock
position wherein the inside release lever will contact
the lock link and transfer forces to the pawl lifter and
the pawl.

6. The vehicle door latch as in any of the preceding
claims, wherein the dual function component is a
child barrel that is rotationally mounted to the latch,
wherein rotational movement of the child barrel will
contact the lock link and move it upward and thus
disconnect it from the inside release lever so that
movement of the inside release lever will not be
translated to the pawl lifter and thus the latch will not
be become unlatched and a lock/unlock function of
the lock link will also be disabled when the child barrel
is rotated into a "child on" position.

7. The vehicle door latch as in any of the preceding
claims, wherein the dual function component is a re-
lease link and outside release lever capable of being
used in both a right handed latch and a left handed
latch.

8. The vehicle door latch as in any of the preceding
claims, wherein the dual function component is a key
lever configured to lock/unlock the latch based upon
movement from an external key cylinder connected
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to the key lever by a rod, wherein the key lever sym-
metrical on either side and is configured to be used
in either a left hand (LH) door latch or a right hand
by simply rotating the key lever about its center line.

9. The vehicle door latch as in any of the preceding
claims, wherein the child barrel is rotationally re-
ceived within an opening of a housing of the latch,
wherein the opening is located in a fish mouth open-
ing if the housing.

10. A latch as described hereinbefore with reference to
the figures.

11. A vehicle latch.

12. A method of operating or manufacturing a latch as
described hereinbefore with reference to the figures.

13. A vehicle door latch, comprising: a child safety func-
tion the disables an inside release lever of the latch
by simply adding one component namely, a child bar-
rel that is rotationally mounted to the latch.

14. A vehicle door latch, wherein an actuator package
of the latch is located in a free space area of an en-
gagement function area of the latch.

15. A vehicle door latch, comprising: an electric function
zone. a mechanical operation zone and engagement
function zone and each of these zones are optimized
to use space for a compact latch size.
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