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Description

Field of Invention

[0001] This present invention relates to a latch as-
sembly for latching and unlatching a member to and
from a pillar. In particular, the present invention relates
to a power door latch assembly for securing and unse-
curing a vehicle door.

Background of the Invention

[0002] A typical motor vehicle door is mounted in a
door frame on the vehicle and is movable between open
and closed positions. Usually the door is held in a closed
position by the latching engagement between a spring-
biased ratchet pivotally mounted inside the door latch
and a U-shaped striker secured to the door frame. The
ratchet is most often spring-biased toward the unlatched
position to release the striker and is maintained in the
latched position to hold the striker by a spring-biased
pawl or other mechanical structure. The ratchet cannot
pivot to release the striker until the pawl is moved.
[0003] The majority of these door latches are exclu-
sively manually operated both to unlatch the door and
to relatch the door. Typically, manual release handles
are provided on the inside and outside of the door to
release the ratchet from the striker by moving the pawl
so that the door can be opened. The door is closed and
relatched by manually pivoting the door so that the
ratchet impacts the striker with sufficient force to pivot
the ratchet to the latched position against the spring
force exerted by the ratchet spring.
[0004] It is often difficult, however, to completely close
and latch manually latching vehicle doors on current
model vehicles because the desire to reduce vehicle
weight and to improve fuel economy has led engineers
to design vehicles with relatively thin and lightweight
doors. Often relatively hard door seals are used with
these thin, lightweight doors to improve sealing around
the door, particularly at high driving speeds. Because
many vehicle doors are relatively lightweight and have
relatively hard door seals, many vehicle doors often
have insufficient inertial energy when pushed closed to
compress these hard door seals and fully pivot the ratch-
et to the latched position to latch the door.
[0005] Power assisted door latch assemblies have
been developed to overcome the problems associated
with latching doors with lightweight construction and
hard door seals. Power assisted door latch assemblies
allow low inertial energy or "soft" closure of the light-
weight doors without the need to slam the door even
with the increased seal pressure that results from rela-
tively hard door seals. Existing power assisted door
latch assemblies typically function to latch a vehicle door
in one of two ways: 1) by forcing the ratchet to pivot in
the closing direction after engagement with the striker
or 2) by forcing the striker to move in a door-closing di-

rection after the striker is fully engaged with the ratchet.
[0006] Use of either type of power assisted door latch
assembly decreases the noise associated with door
closing and decreases the manual effort needed to com-
pletely close the door. Power assisted door latch assem-
blies are disclosed by Ishikawa (US 4,986,579), Koba-
yashi (US 5,273,324) and Dowling (US 5,520,425). In
Ishikawa, the door latch assembly includes an electric
motor for rotating the spring-biased ratchet from the par-
tially closed to the fully closed position, and an electric
switch for activating and deactivating the electric motor.
In Kobayashi, the door latch assembly includes a rotat-
able lever for rotating the ratchet plate into the fully
closed position, an electric motor for manipulating the
lever, and a mechanical linkage extending between the
lever and the ratchet plate for rotating the ratchet plate
into the fully closed position. In Dowling, the door latch
assembly includes a motor driven gear, and a flexible
wire extending between the driven gear and the ratchet
for rotating the ratchet from the partially closed to the
fully closed position. However, Ishikawa requires a com-
plex rotary actuator for operating the switch, whereas
the mechanical link and the flexible wire used respec-
tively in Kobayshia and Dowling inefficiently transfers
mechanical torque between the electric motor and the
ratchet plate.
[0007] Latch assemblies which provide both power
assisted opening and power assisted closing are also
in use. In these power assisted latch assemblies, the
same source of power, typically an electric motor mount-
ed within the vehicle door, is used both to open the latch
and to close the latch. The mechanical locking mecha-
nism and some door opening handles can be eliminated
from the vehicle door when these latch assemblies are
used.
[0008] Power assisted opening and closing latch as-
semblies are taught by Bernard (US 4,664,430),
Kleefeldt (US 4,518,180) and Tamiya (US 5,232,253).
These types of latching assembly are often advanta-
geously used with powered sliding vehicle doors in
which the latch must be released before the power door
opening mechanism can be actuated to open the door.
Bernard uses a cylindrical ratchet plate and a disc rotat-
ably mounted on a common shaft, a pawl pivotally
mounted on the disc for engagement with the ratchet
plate, and an electric screw drive for rotating the disc
between an open latch position and a close latch posi-
tion. Kleefeldt uses a motor-driven gear and a sliding
toggle linkage mechanically coupled to the driven gear
for opening and closing the ratchet. Tamiya uses a rack-
driven link for rotating the ratchet from the open position
to the closed position, and a lever coupled to the link for
releasing the pawl from the ratchet to allow the ratchet
to be rotatably driven back to the open position. How-
ever, Bernard stresses the electric motor by using the
motor as brake to retain the ratchet plate in the closed
position, whereas the latching mechanisms taught by
Kleefeldt and Tamiya may not be reliable in environ-
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ments where the door is forcefully closed into the latch.
Also, the sliding toggle linkage used by Kleefeldt limits
the mechanical torque which is ultimately applied to the
ratchet.
[0009] Accordingly, there remains a need for a simple,
cost-effective power-assisted door latch assembly
which efficiently transfers torque from the electric motor
to the ratchet. Further, there remains a need for a power-
assisted door latch assembly which limits the stress ap-
plied to the electric motor by the ratchet.
[0010] DE-A-19711563 discloses a power door latch
assembly for engaging a door striker, comprising a
ratchet rotatable between an open position and a closed
position, wherein engages the striker, and biased to-
wards the open position, a pawl for engaging one detent
surface of the ratchet to selectively resist rotation there-
of towards the open position, a rotary actuator for rotat-
ing the ratchet towards the closed position, and a drive
actuator including a prime mover, an output member in
engagement with the rotary actuator, and a releasable
coupling coupled between the prime mover and the out-
put member for selectively transferring torque between
the prime mover and the rotary actuator. The power door
latch assembly further comprising a drive controller cou-
pled to the releasable coupling and configured for dis-
engaging the prime mover from the rotary actuator when
the ratchet is disposed in one of the closed and open
positions. The rotary actuator has a cinching arm en-
gaging the ratchet upon rotation of the rotary actuator
in a sense to rotate the ratchet towards the closed po-
sition.
[0011] GB-A-2320943 discloses a power door latch
assembly similar to the one known from DE-A-
19711563, wherein a rotary actuator has an arm mova-
ble in a first sense to rotate the ratchet towards the
closed position and in a second sense, opposite to the
first one, to disengage the pawl from the ratchet.

Summary of the Invention

[0012] According to the present invention, there is
provided a power door latch assembly as defined in the
appended claim 1 which addresses some of the defi-
ciencies of the prior art.
[0013] The power door latch assembly, according to
the present invention, comprises a ratchet for engaging
a door striker, a pawl for engaging a detent surface pro-
vided on the ratchet for selectively resisting rotation of
the ratchet towards the open position, a rotary actuator
for rotating the ratchet towards the closed position and
for disengaging the pawl from the detent surface, and a
drive actuator for driving the rotary actuator. The drive
actuator includes a prime mover, an output member in
engagement with the rotary actuator, and a releasable
coupling coupled between the prime mover and the out-
put member for selectively transferring torque between
the prime mover and the rotary actuator. The power door
latch assembly also includes a drive controller for con-

trolling operation of the drive actuator. The drive control-
ler is coupled to the releasable coupling and is config-
ured for disengaging the prime mover from the rotary
actuator when the ratchet is disposed in either the open
or closed positions.
[0014] According to the preferred embodiment of the
invention, the door latch assembly provides for the pow-
er assisted opening and closing of a vehicle door with
respect to a vehicle door frame between a closed posi-
tion wherein the door is latched to a striker mounted on
the door frame and an opened position in which the door
is unlatched from the striker. The door latch assembly
has a ratchet which cooperates with a mouth of a hous-
ing to releasably retain the striker. The door latch as-
sembly also includes a pivotal pawl mounted in cooper-
ating relation with the ratchet for biased movement into
a holding position wherein the ratchet is held (1) in the
secondary latched position against movement toward
the unlatched position and (2) in the primary latched po-
sition against movement toward the secondary latched
position. The pawl can be moved out of the holding po-
sition into a releasing position to allow the ratchet to
move toward and into the unlatched position. The door
latch assembly further includes a sector gear construct-
ed and arranged to be moved from a null position in one
direction through a closing stroke into a closing position
and from the closing position through a return stroke to
the null position and from the null position in an opposite
direction through an opening stroke into an opening po-
sition and from the opening position through a return
stroke into the null position. An actuator assembly in-
cludes a reversible electric motor and a clutch assembly
for selectively driving the sector gear. The electric motor
is operable (1) when energized to rotate in one direction
to drive the sector gear through the closing stroke there-
of and (2) when energized to rotate in an opposite di-
rection to drive the sector gear through the opening
stroke thereof. The sector gear has a closing arm con-
structed and arranged to cause a movement of the
ratchet from the secondary latched position thereof to
the primary latched position thereof. The sector gear
has an opening arm constructed and arranged to cause
a movement of the pawl from the holding position there-
of to the releasing position thereof to release the ratchet.
[0015] Preferably, the sector gear has a spring for urg-
ing the sector gear to move through the return strokes
thereof from opening and closing positions thereof when
the actuator is de-energized.
[0016] Preferably the door latch assembly includes an
energizing closing switch constructed and arranged to
be actuated in response to the movement of the ratchet
into the secondary latched position thereof to energize
the electric motor to thereby move the sector gear
through a closing stroke so that the closing arm causes
the ratchet to move from the secondary latched position
thereof into the primary latched position thereof and a
closing de-energizing switch constructed and arranged
to be actuated in response to the movement of the ratch-
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et into the primary latched position thereof to de-ener-
gize the electric motor and allow the spring system to
effect a return stroke of the sector gear. The power op-
erated driving assembly further includes a manually op-
erable opening energizing switch constructed and ar-
ranged to energize the electric motor in response to a
manual actuation thereof to move the sector gear
through an opening stroke so that the opening structure
thereof causes the ratchet to move out of the primary
position thereof to allow the door to be moved into an
open position and a timer closing de-energizing switch
constructed and arranged to be actuated in response to
the movement of the pawl into the releasing position
thereof to de-energize the electric motor after a prede-
termined time and allow the spring system to effect a
return stroke of the sector gear.
[0017] Preferably, the ratchet and the sector gear are
pivotally mounted about a common axis and the pawl is
pivotally mounted about an axis that is parallel to the
common axis.
[0018] Preferably, the door latch assembly includes a
housing having a striker receiving opening therein con-
structed and arranged to be mounted in the vehicle door
so that the opening receives the striker during a door
closing movement. The ratchet is pivotally mounted on
the housing with the striker engaging structure facing
outwardly within the opening when the ratchet is in the
unlatched position. The latching structure extends with-
in the opening when the ratchet is in the latched posi-
tions. The housing carries the pawl, the sector gear and
the power operated driving assembly.

Brief Description of the Drawings

[0019] The present invention will now be described,
by way of example only, with reference to the accompa-
nying drawings, in which:

FIG. 1 is an elevational view of the left side of a con-
ventional four-door vehicle;
FIG. 2 is an isolated fragmentary perspective view
of the interior of a front door of the vehicle shown in
FIG. 1;
FIG. 3 is a perspective view at a first side of a power
assisted door latch assembly embodying the prin-
ciples of the present invention;
FIG. 4 is a perspective view of a second side of the
power assisted door latch assembly shown in FIG.
3;
FIG. 5 is a perspective view similar to FIG. 3 of the
door latch assembly with a first cover and a second
cover removed;
FIG. 6 is a perspective view similar to FIG. 4 of the
door latch assembly with the second cover re-
moved;
FIG. 7 is a schematic view showing a power oper-
ated driving assembly, a power source, a voltage
source and controller for the door latch assembly;

FIG. 8 is an elevational view showing a plurality of
parts of the door latch assembly including a ratchet,
a pawl, a sector gear, a first switch member and a
second switch member in a primary latched config-
uration with a conventional striker shown in section-
al view mounted on a door frame shown in fragmen-
tary view;
FIG. 9 is a view similar to FIG. 8 showing the pawl
in a releasing position and the sector gear in an
opening position;
FIG. 10 is a view similar to FIG. 8 showing the door
latch assembly in an unlatched position;
FIG. 11 is a view similar to FIG. 8 showing the door
latch assembly in a secondary latched position;
FIG. 12 is a view similar to FIG. 11 showing the door
latch assembly in a secondary latched position and
showing the sector gear partially rotated in a closing
direction; and
FIG. 13 is a view similar to FIG. 12 showing the
ratchet in a primary latched position and showing
the sector gear fully rotated in a closing direction.

Detailed Description of the Preferred Embodiment

[0020] FIG. 1 shows a left side elevational view of the
exterior of a conventional motor vehicle 10 that has a
front door 12 and a back door 14. Each door 12, 14 has
an exterior handle 16 and a door latch opening button
18. The front door 12 has a conventional key-operated
lock cylinder 20 to lock and unlock the door 12.
[0021] A power operated door latch assembly 22 con-
structed according to the principles of the present inven-
tion is mounted on each door of the vehicle 10 for the
power assisted latching and unlatching of each door.
[0022] FIG. 2 shows an isolated view of the inside of
the front door 12. Two hinges 24 are secured to a first
inner edge 28 of the door 12 to pivotally mount the door
12 to a door frame on the vehicle 10 in a conventional
manner so the door can be moved between open and
closed positions. A power operated door latch assembly
22 is mounted on a second outer edge 30 of the door.
The door 12 has an interior door release switch 32 to
unlatch the door latch assembly 22 with power assist-
ance and an interior manual door release handle 34 to
manually unlatch the door 12 using a manual override.
[0023] A conventional U-shaped striker is rigidly se-
cured to the door frame of the vehicle 10 in a conven-
tional manner. When the door 12 is moved to the closed
position, the door 12 pivots into the door frame and the
door latch assembly 22 impacts the striker to latch the
door 12.
[0024] Referring to FIGS. 3 and 4, the door latch as-
sembly 22 includes a housing 36 and a first cover 38
and a second cover 40 secured to the first cover 38. The
covers 38, 40 are secured to the housing 36 by conven-
tional staking pins 42, 44 or other suitable fasteners. The
housing 36 engages threaded holes 46 to mount the
door latch assembly 22 to a door 12 with conventional
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bolts or other suitable means. Housing 36 has a mouth
structure 31. Tab 93 on the second cover 40 extends
through a slot 95 in the first cover 38 and two tabs 97,
99 on the first cover 38 clip over the edge of the second
cover 40 at 101, 103 to close the door latch assembly 22.
[0025] Referring to FIG. 5, the housing 36 has a con-
ventional bushing 58 for rotatably mounting the ratchet
50 on pin 44 (FIG. 6) between an unlatched position and
a primary latched position. Ratchet 50 has a conven-
tional detent fork structure having a notch 110 present-
ing a primary detent surface 126. The ratchet 50 has a
secondary detent 128 spaced circumferentially from the
primary detent 126. The ratchet 50 has a contoured
edge diametrically opposite the notch 110 presenting a
cinch drive area 132 and a release clearance area 114.
Ratchet 50 cooperates with the mouth 31 to engage and
cinch the striker 106 (FIG. 8) to hold the door closed.
[0026] A ratchet spring 118 (FIG. 8) is confined within
an arcuate slot of the ratchet 50. The ratchet spring 118
extends between a wall portion 120 of the housing 36
and a tab 122 secured to the inside of the ratchet 50.
The ratchet 50, therefore, is mounted for biased pivotal
movement into the unlatched position.
[0027] Housing 36 has a conventional bushing 56 for
rotatably mounting the pawl 52 on pin 42 (FIG. 6). Ar-
cuate slot 66 receives connecting arm 64 and allows
travel of the pawl 52 between a latching position and a
full release overtravel position. Pawl spring 68 extends
between the housing 36 and the pawl 52 to bias the pawl
52 against the ratchet 50 to follow the contours of the
circumference thereof. Housing 36 has a channel for re-
taining the pawl spring 68.
[0028] Referring to FIG. 6, a sector gear 54 is com-
monly mounted on pin 44 on a side of the housing op-
posite the ratchet 50. Sector gear 54 is mounted in such
a manner that the sector gear 54 is able to rotate relative
to or independently of the ratchet 50. The sector gear
54 has an opening arm 70 which extends tangentially
from a toothed portion 55. The sector gear 54 also has
a closing arm 72 which extends axially from the teeth
portion 55. Coil springs 74 are mounted around sector
bearing cylinder 59 with a first end 77 engaging the
housing 36 and a second end 79 engaging the sector
gear 54. Springs 74 bias sector gear 54 into a null po-
sition.
[0029] Housing 36 has an arcuate slot 57 through
which closing arm 72 extends for engagement with
cinch drive area 132 of ratchet 50. As sector gear 54
rotates, it will rotate independently of the ratchet 50 until
it engages the cinch drive area 132. In the release di-
rection, the travel of sector gear 54 is not obstructed by
the ratchet 50 due to the release clearance area 114.
Thus, sector gear 54 has a "lost motion" relative to the
ratchet 50.
[0030] A release lever 62 is commonly mounted on
housing bushing 56 on opposite sides of the housing 36
from the pawl. Housing 36 has an arcuate slot 66
through which connecting arm 64 (FIG. 5) extends cou-

pling the pawl 52 and the release lever 62 together for
pivotal movement as a single unit. Release lever 62 has
a hub from which arms 112, 117 (FIG. 8), 134, 136 and
137 radially extend.
[0031] Pin 42 provides pivotal support for the pawl 52
and release lever 62 and the pin 44 provides pivotal sup-
port for the ratchet 50 and the sector gear 54. Therefore,
the pin 44 defines a first pivot axis for both the ratchet
50 and the sector gear 54 and the pin 42 defines a sec-
ond pivot axis for the pawl 52 and release lever 62.
These two axes are essentially parallel.
[0032] A first electrical switch 76 (FIG. 5) is mounted
on the housing 36 and positioned to engage the outer
cam surface of the release clearance area 114 as the
ratchet 50 rotates. The pivotal movement of the ratchet
50 will switch or toggle the switch 76 between an "on"
state and an "off" state. A second electrical switch 78 is
mounted on housing 36 and positioned to engage arm
112 of the release lever 62. The pivotal movement of the
release lever 62 will switch or toggle the switch 78 be-
tween an "on" state and an "off" state. Each switch 76,
78 has two conventional electrical connectors 81 (FIG.
3) to connect the switches to a controller 108 (FIG. 7).
[0033] Wire 80 and bowden wire 82 engage arm 137
of release lever 62. The outer sheath of the bowden wire
82 is mounted to the housing to effect actuation of the
bowden wires. Each end of the wires 80, 82 has a cap
87, 89 which allows the wires 80, 82 to slide relative to
the release lever 62. Thus, wires 80 and 82 do not in-
terfere with the movement of the pawl 52 between the
holding and releasing positions during power assisted
door opening and closing.
[0034] Referring to FIG. 7, actuator 96 is mounted on
the face of the plate 40. Actuator 96 includes a motor
98 and a clutch assembly to selectively drive the sector
gear 54. The second cover 40 has an opening 48 (FIG.
4) through which a drive shaft 100 extends. A drive gear
104 is mounted on the drive shaft 100 and engages the
sector gear 54 to provide torque amplification for move-
ment of the sector gear 54 and the pawl 52. The motor
98 and clutch assembly 102 are energized by the vehi-
cle's electrical system which is schematically represent-
ed as a voltage source 107. The motor 98, clutch as-
sembly 102 and the drive shaft 100 are mounted within
the door 12. A portion of the drive shaft 100 is carried in
the door latch assembly 22 to support the drive gear 104
in the housing 36 and engage the sector gear 54 with
the drive gear 104.
[0035] A controller 108 controls the motor 98 and
clutch assembly 102 by energizing and de-energizing
the same in response to switching signals from the
switches 18 and 32 on the door 12, a remote control 199
and the switch members 76, 78 in the door latch assem-
bly 22.
[0036] The covers 38, 40 are preferably made of steel
or other appropriate material. The ratchet 50 and first
pawl member 52 are preferably made of steel or other
suitable metal, having a plastic cover 94. The release
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lever 62 and the sector gear 54 can be made of any suit-
able plastic or metal. The conventional bushings 56, 58
are integral with the housing 36 and are preferably a
composite material such as nylon.

The Primary Latched Position

[0037] FIG. 8 shows the neutral or equilibrium config-
uration of the door latch assembly 22 when the door is
closed and latched. The ratchet 50 is in a primary
latched position and the striker 106 is held in a notch
110 in the ratchet 50 to hold the door closed. The ratchet
50 is held in the primary latched position by the pawl 52.
[0038] Arm 112 on the release lever 62 holds the
switch 78 in a depressed position. Release clearance
area 114 of the ratchet 50 maintains the first switch 76
in a depressed position. The sector gear 54 is in the null
position.
[0039] There is a small gap or design clearance 116
between the opening arm 70 on the sector gear 54 and
arm 117 when the latch assembly 22 is in the primary
latched position and the sector gear 54 is in the null po-
sition.
[0040] In this position, the clutch assembly 102 is de-
energized to prevent any torque from the ratchet 50 or
the sector gear 50 from being applied to the motor 98.

Unlatching and Opening the Door with Power
Assistance

[0041] To unlatch the door latch assembly 22 with
power assistance, any one of the switches 18 or 32 on
the door 12 or a switch 119 on the remote control 199
is actuated. Each switch 18, 32, 119 functions as an en-
ergizing switch and is independently operable to ener-
gize the motor 98. When the motor and clutch assembly
102 are energized, the motor 98 rotates the drive gear
104 in a first rotational direction to drive the sector gear
54 out of the null position in an opening direction through
an opening stroke to an opening position. The opening
direction of the sector gear 54 is the counterclockwise
direction in FIGS. 8-9.
[0042] As the sector gear 54 pivots from the null po-
sition to its opening position, the releasing arm 70 con-
tacts the arm 117 of release lever to pivot the pawl 52
from its latching position to its releasing position. Ratch-
et 50 pivots from the primary latched position to an un-
latched position to release the striker 106 so the door
can be opened.
[0043] Although the ratchet spring 118 provides
enough force to pivot the ratchet 50 from the primary
latched position to the unlatched position when the pawl
52 is moved to the releasing position, it can be under-
stood that the seal pressure exerted by the door seal on
the door also tends to move the door latch assembly 22
and the striker apart when the door is unlatched which
tends to rotate the ratchet 50 to the unlatched position.
However, it will also be appreciated that due to the

torque amplification of the drive gear 104 acting upon
the sector gear 54, the potential energy stored in the
ratchet spring 118 will be greater than prior art devices.
Consequently, the ratchet 50 will be able to pivot to the
unlatched position with greater force than prior art de-
vices and without increasing the size of the motor 98.
[0044] When the pawl 52 is in the releasing position,
the arm 112 is moved away from the second switch 78
to toggle the second switch 78. When the ratchet 50 piv-
ots from the primary latched position to the unlatched
position, the cam surface of the release clearance area
114 of the ratchet 50 moves out of contact with the first
switch 76 to toggle the first switch 76. In response to the
toggling of the first switch 76, the control circuitry 108
de-energizes the motor 98. The actuator 96 holds the
sector gear 54 in its opening position until the ratchet 50
has pivoted to the unlatched position. When the clutch
assembly 102 is disengaged, the sector gear 54 pivots
from the opening position through a return stroke back
to its null position under the spring force provided by one
of the sector springs 74. Consequently, any torque from
the ratchet 50 or the sector gear 50 is precluded from
being applied to the motor 98.

Closing and Relatching the Door with Power
Assistance

[0045] Referring to FIGS. 10 to 13, the door latch as-
sembly 22 engages striker 106 which enters the mouth
31 and engages the ratchet 50 which responsively piv-
ots from the unlatched position toward the primary
latched position. Because of the door seal pressure and
the relatively lightweight of the vehicle door, the door
may not have sufficient momentum to rotate the ratchet
50 all the way to the primary latched position.
[0046] Usually, the ratchet 50 is rotated to allow the
pawl 52 to abut secondary stop 128. The ratchet 50 is
retained in the secondary latched position. When the
door latch assembly 22 is in the secondary latched po-
sition, the striker 110 is captured in the notch 110 and
the door is partially closed and cannot be reopened with-
out moving the pawl 52 to its releasing position.
[0047] When the pawl 52 engages the secondary stop
128, the arm 112 depresses the second switch 78. In
response, the controller 108 energizes the motor 98 and
clutch assembly 102. The motor 98 rotates the drive
gear 104 in a second direction to cause the sector gear
54 to pivot in a closing direction through a closing stroke
in a closing direction. The cinching arm 72 on the sector
gear 54 contacts cinching stop 132 of the ratchet 50 so
that continued movement of the sector gear 54 in the
closing direction pivots or cinches the ratchet 50 from
the secondary latched position to the primary latched
position. The pawl 52 engages primary detent 126 to
retain the ratchet 50 in the primary latched position.
[0048] When the ratchet 50 returns to the primary
latched position, the releasing stop 114 of the ratchet 50
depresses and toggles the first switch 76. Both switches
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76, 78 are now depressed. The first switch 76 functions
as the closing de-energizing switch which signals the
controller 108, in responsive to the movement of the
ratchet 50 moving into the primary latched position, to
de-energize the motor 98 and disengage the clutch as-
sembly 102. When the clutch assembly 102 is de-ener-
gized, springs 74 return the sector gear 54 from the clos-
ing position through a return stroke to the null position.
The drive gear 104 and the drive shaft 100 freely rotate
with the sector gear 54 as it returns to the null position.
When the sector gear 54 is back in the null position, the
door latch assembly 22 is again in the neutral or equi-
librium position with any torque from the ratchet 50 or
the sector gear 50 being precluded from being applied
to the motor 98.

Unlatching and Opening the Door with Manual
Override

[0049] The opening button 18 functions as an electri-
cal switch when it is partially depressed through its ac-
tuation stroke and functions as a mechanical release
means when it is fully depressed through its actuation
stoke. Therefore, the opening button 18 is used to open
the door with power assistance by partially depressing
the button 18 through its actuation stroke and is used to
open the door 12 manually with a mechanical override
by fully depressing the button 18 through its full actua-
tion stroke. The interior door release handle 34 on the
inside of the door 12 is used to unlatch the door 12 man-
ually with mechanical override.
[0050] The interior door release handle 34 is opera-
tively connected through Bowden wire 80 to the pawl
52. By actuating the interior door release handle 34, the
Bowden wire 80 is pulled to move the pawl 52 from its
holding position to its releasing position to disengage
the pawl 52 from the ratchet 50. The ratchet 50 then
moves to its unlatched position under the spring force
of the ratchet spring 118 and the seal load on the door
12.
[0051] The button 18 on the door 12 is mechanically
linked in a conventional manner to the release wire 82.
If the button 18 is fully depressed, it pulls the wire 82 in
a direction to move the pawl 52 from its holding position
to its releasing position to release the ratchet 50.
[0052] It can be appreciated that the manual override
provided by the button 18 and the interior handle 34 can
release the ratchet 50 from either the primary latched
position or secondary latched position to open the door
12. Each manual release 18,34 functions independently
and each holds the pawl 52 in the releasing position as
long as the manual release 18 or 34 is held in an actu-
ated position by the person opening the door 12.
[0053] It is contemplated to use many conventional
manual release handles to unlatch the door latch as-
sembly 22. It is also contemplated to use the door latch
assembly 22 with any conventional interior or exterior
electronic door handle. The door latch assembly 22 can

also be used with any conventional manual or power op-
erated door locking and unlocking system.
[0054] It can be understood that to close the open
door and relatch the same in the primary latched posi-
tion without power assistance, for example, in the event
of a power failure, the door 12 is simply closed with
greater force than is ordinarily used when power assist-
ance is available. The manual closing force applied to
the door 12 must be sufficient to rotate the ratchet 50 to
the primary latched position so the pawl 52 can move
back into its holding position and engage the first tooth
portion 109 of the ratchet 50. The door 12 must be
closed hard enough to sufficiency compress the door
seal on the door frame to allow relatching.
[0055] It is understood that the illustrated operation is
exemplary only and not intended to be limiting. The door
latch assembly 22 can be used in other applications.
The door latch assembly can be used, for example, on
a powered sliding door of a type frequently found in van-
type vehicles where the latch has to be released before
the power door opening mechanism can start. It is con-
templated to use the door latch assembly in a vehicle
door which includes a power mechanism to move the
door from the open position to the secondary latched
position with power assistance.
[0056] The above-described embodiment of the in-
vention is intended to be an example of the present in-
vention and alterations and modifications may be effect-
ed thereto, by those of skill in the art, without departing
from the scope of the invention, as defined in the ap-
pended claims.

Claims

1. A power door latch assembly (22) for engaging a
door striker (106), comprising:

a ratchet (50) for engaging the striker (106), the
ratchet (50) being rotatable between a closed
position and an open position and including at
least one detent surface (126, 128) and biasing
member (118) for biasing the ratchet (50) to-
wards the open position;

a pawl (52) for engaging the at least one detent
surface (126, 128) to selectively resist rotation
of the ratchet (50) towards the open position;

a rotary actuator (54) having a cinching arm
(72) engaging said ratchet (50) upon rotation of
said rotary actuator (54) in a first sense to rotate
the ratchet (50) towards the closed position;

a drive actuator (96) including a prime mover
(98), an output member (104) in engagement
with the rotary actuator (54), and a releasable
coupling (102) coupled between the prime
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mover (98) and the output member (104) for se-
lectively transferring torque between the prime
mover (98) and the rotary actuator (54); and

a drive controller (108) for controlling the oper-
ation of the drive actuator (96), the drive con-
troller (108) being coupled to the releasable
coupling (102) and being configured for disen-
gaging the prime mover (98) from the rotary ac-
tuator (54) when the ratchet (50) is disposed in
one of the closed and open positions;

characterized in that said rotary actuator
(54) also has a releasing arm (70) distinct from the
cinching arm (72) engaging said pawl (52) upon ro-
tation of said rotary actuator (54) in a second sense
opposite said first sense to disengage the pawl (52)
from the at least one detent surface (126, 128); and
in that the rotary actuator (54) is rotatable through
a null position wherein the rotary actuator (54) is dis-
engaged from the ratchet (50) and the pawl (52).

2. The power door latch assembly according to claim
1, wherein the drive controller (108) is configured
for disengaging the prime mover (98) from the rota-
ry actuator (54) when the rotary actuator (54) is dis-
posed in the null position.

3. The power door latch assembly according to claim
1 or 2, wherein the rotary actuator (54) includes a
lost motion linkage (57, 114, 132) for allowing limit-
ed rotational movement of the ratchet (50) relative
to the rotary actuator (54) when the ratchet (50) is
disposed in the open position.

4. The power door latch assembly according to claim
3, wherein one (126) of the at least one detent sur-
faces (126, 128) is disposed for providing in coop-
eration with the pawl (52) a partially open position
between the open and closed positions, and the lim-
ited rotational movement is provided between the
open and partially open positions.

5. The power door latch assembly according to any
one of the foregoing claims, wherein the drive con-
troller (108) includes a first switch (78) for selective-
ly operating said prime mover (98), and the pawl
(52) includes a finger (112) disposed for engage-
ment with the first switch (78) when the rotary actu-
ator (54) is disposed in the null position.

6. The power door latch assembly according to any
one of the foregoing claims, wherein the drive con-
troller (108) includes a second switch (76) for selec-
tively operating the releasing coupling (102), and
the ratchet (50) includes a cam surface (114) dis-
posed for engagement with the second switch (76)
when the ratchet (50) is disposed in the closed po-

sition.

7. The power door latch assembly according to any
one of the foregoing claims, including a manual re-
lease lever (62), said pawl (52) including an arm
(64) coupled to the manual release lever (62) for
releasing the pawl (52) from the ratchet (50) upon
activation of the manual release lever (62).

Patentansprüche

1. Kraftangetriebene Türverriegelungsvorrichtung
(22) zum Eingriff mit einem Türschließkolben (106),
welche aufweist:

eine Sperrvorrichtung (50) zum Eingriff mit dem
Schließkolben (106), wobei die Sperrvorrich-
tung (50) zwischen einer geschlossenen Posi-
tion und einer geöffneten Position drehbar ist
und mindestens eine Arretierfläche (126, 128)
und Vorspannelemente (118) beinhaltet, um
die Sperrvorrichtung (50) in Richtung der geöff-
neten Position vorzuspannen;
eine Klinke (52) zum Eingriff mit der minde-
stens einen Arretierfläche (126, 128), um einen
selektiven Widerstand gegen ein Drehen der
Sperrvorrichtung (50) in die geöffnete Position
bereitzustellen;
ein drehbares Betätigungselement (54) mit ei-
nem Feststellarm (72), der bei Drehung des
drehbaren Betätigungselements (54) in eine er-
ste Richtung in die Sperrvorrichtung (50) ein-
greift, um die Sperrvorrichtung (50) in Richtung
der geschlossenen Position zu drehen;
ein Antriebs-Betätigungselement (96) mit einer
Antriebsmaschine (98), einem Ausgangsele-
ment (104) in Eingriff mit dem drehbaren Betä-
tigungselement (54) und einer lösbaren Kopp-
lung (102), die zwischen der Antriebsmaschine
(98) und dem Ausgangselement (104) gekop-
pelt ist, um ein Drehmoment zwischen der An-
triebsmaschine (98) und dem drehbaren Betä-
tigungselement (54) selektiv zu übertragen;
und
eine Antriebs-Steuereinheit (108) zum Steuern
des Betriebs des Antriebs-Betätigungsele-
ments (96), wobei die Antriebs-Steuereinheit
(108) mit der lösbaren Kopplung (102) gekop-
pelt ist und so ausgebildet ist, dass sie die An-
triebsmaschine (98) von dem drehbaren Betä-
tigungselement (54) löst, wenn die Sperrvor-
richtung (50) in der geschlossenen oder geöff-
neten Position angeordnet ist;

dadurch gekennzeichnet, dass das drehba-
re Betätigungselement (54) außerdem einen Frei-
gabearm (70) aufweist, der sich von dem Feststel-
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larm (72) unterscheidet und bei Rotation des dreh-
baren Betätigungselements (54) in eine zweite
Richtung entgegengesetzt zu der ersten Richtung
in die Klinke (52) eingreift, um die Klinke (52) von
der mindestens einen Arretierfläche (126, 128) zu
lösen; und dass das drehbare Betätigungselement
(54) durch eine Nullstellung gedreht werden kann,
wobei das drehbare Betätigungselement (54) von
der Sperrvorrichtung (50) und der Klinke (52) gelöst
wird.

2. Kraftangetriebene Türverriegelungsvorrichtung
nach Anspruch 1, wobei die Antriebs-Steuereinheit
(108) so ausgebildet ist, dass sie die Antriebsma-
schine (98) von dem drehbaren Betätigungsele-
ment (54) löst, wenn das drehbare Betätigungsele-
ment (54) in der Nullstellung angeordnet ist.

3. Kraftangetriebene Türverriegelungsvorrichtung
nach Anspruch 1 oder 2, wobei das drehbare Betä-
tigungselement (54) eine Leerlauf-Verbindung (57,
114, 132) beinhaltet, um eine eingeschränkte Dreh-
bewegung der Sperrvorrichtung (50) relativ zu dem
drehbaren Betätigungselement (54) zu ermögli-
chen, wenn die Sperrvorrichtung (50) in der geöff-
neten Position angeordnet ist.

4. Kraftangetriebene Türverriegelungsvorrichtung
nach Anspruch 3, wobei eine (126) der mindestens
einen Arretierfläche (126, 128) so angeordnet ist,
dass sie im Zusammenwirken mit der Klinke (52)
eine teilweise geöffnete Position zwischen der ge-
öffneten und geschlossenen Position bereitstellt
und die eingeschränkte Drehbewegung zwischen
der geöffneten und teilweise geöffneten Position
vorgesehen ist.

5. Kraftangetriebene Türverriegelungsvorrichtung
nach einem der vorhergehenden Ansprüche, wobei
die Antriebs-Steuereinheit (108) einen ersten
Schalter (78) beinhaltet zum selektiven Betätigen
der Antriebsmaschine (98) und die Klinke (52) ei-
nen Finger (112) beinhaltet, der zum Eingriff mit
dem ersten Schalter (78) angeordnet ist, wenn das
drehbare Betätigungselement (54) in der Nullstel-
lung angeordnet ist.

6. Kraftangetriebene Türverriegelungsvorrichtung
nach einem der vorhergehenden Ansprüche, wobei
die Antriebs-Steuereinheit (108) einen zweiten
Schalter (76) zum selektiven Betätigen der
Freigabekopplung ??? (102) beinhaltet und die
Sperrvorrichtung (50) eine Nockenfläche (114) be-
inhaltet, die zum Eingriff mit dem zweiten Schalter
(76) angeordnet ist, wenn die Sperrvorrichtung (50)
in der geschlossenen Position angeordnet ist.

7. Kraftangetriebene Türverriegelungsvorrichtung

nach einem der vorhergehenden Ansprüche, mit ei-
nem manuellen Freigabehebel (62), wobei die Klin-
ke (52) einen Arm (64) aufweist, der mit dem ma-
nuellen Freigabehebel (62) gekoppelt ist, um bei
Betätigen des manuellen Freigabehebels (62) die
Klinke (52) von der Sperrvorrichtung (50) zu lösen.

Revendications

1. Mécanisme de verrouillage de portière motorisé
(22) destiné à se bloquer avec une gâche de por-
tière (106), comprenant:

une roue à rochet (50) destinée à se bloquer
avec la gâche (106), la roue à rochet (50) étant
susceptible de tourner entre une position fer-
mée et une position ouverte et comprenant au
moins une surface d'arrêt (126, 128) et un or-
gane de rappel (118) pour rappeler la roue à
rochet (50) vers la position ouverte;
un cliquet (52) destiné à entrer en contact avec
l'au moins une surface d'arrêt (126, 128) afin
de résister de manière sélective à la rotation de
la roue à rochet (50) vers la position ouverte;
un actionneur rotatif (54) comprenant un bras
de poussée (72) entrant en contact avec ladite
roue à rochet (50) suite à une rotation dudit ac-
tionneur rotatif (54) dans un premier sens afin
de faire tourner la roue à rochet (50) vers la po-
sition fermée;
un actionneur de commande (96) comprenant
un moteur d'entraînement (98), un organe de
sortie (104) embrayé avec l'actionneur rotatif
(54), et un embrayage (102) couplé entre le mo-
teur d'entraînement (98) et l'organe de sortie
(104) pour transmettre de manière sélective un
couple entre le moteur d'entraînement (98) et
l'actionneur rotatif (54); et
un circuit de commande (108) destiné à com-
mander le fonctionnement de l'actionneur de
commande (96), le circuit de commande (108)
étant couplé à l'embrayage (102) et étant con-
figuré pour débrayer le moteur d'entraînement
(98) de l'actionneur rotatif (54) quand la roue à
rochet (50) est dans l'une des positions fermée
et ouverte;

caractérisé en ce que ledit actionneur rotatif
(54) comprend aussi un bras d'ouverture (70) dis-
tinct du bras de poussée (72), entrant en contact
avec ledit cliquet (52) suite à une rotation dudit ac-
tionneur rotatif (54) dans un deuxième sens opposé
audit premier sens pour dégager le cliquet (52) de
l'au moins une surface d'arrêt (126, 128); et en ce
que l'actionneur rotatif (54) est susceptible de pas-
ser par une position neutre dans laquelle l'action-
neur rotatif (54) est dégagé de la roue à rochet (50)
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et du cliquet (52).

2. Mécanisme de verrouillage de portière motorisé se-
lon la revendication 1, dans lequel le circuit de com-
mande (108) est configuré pour débrayer le moteur
d'entraînement (98) de l'actionneur rotatif (54)
quand l'actionneur rotatif (54) est dans la position
neutre.

3. Mécanisme de verrouillage de portière motorisé se-
lon la revendication 1 ou 2, dans lequel l'actionneur
rotatif (54) comprend un embiellage à mouvement
perdu (57, 114, 132) destiné à permettre un mou-
vement de rotation limité de la roue à rochet (50)
par rapport à l'actionneur rotatif (54) quand la roue
à rochet (50) est dans la position ouverte.

4. Mécanisme de verrouillage de portière motorisé se-
lon la revendication 3, dans lequel l'une (126) des
surfaces d'arrêt (126, 128) est placée en vue de
créer en coopération avec le cliquet (52) une posi-
tion partiellement ouverte entre les positions ouver-
te et fermée, et le mouvement de rotation limité est
permis entre les positions ouverte et partiellement
ouverte.

5. Mécanisme de verrouillage de portière motorisé se-
lon l'une quelconque des revendications précéden-
tes, dans lequel le circuit de commande (108) com-
prend un premier commutateur (78) servant à faire
fonctionner de manière sélective ledit moteur d'en-
traînement (98), et le cliquet (52) comprend un doigt
(112) placé en vue d'entrer en contact avec le pre-
mier commutateur (78) quand l'actionneur rotatif
(54) est dans la position neutre.

6. Mécanisme de verrouillage de portière motorisé se-
lon l'une quelconque des revendications précéden-
tes, dans lequel le circuit de commande (108) com-
prend un deuxième commutateur (76) servant à fai-
re fonctionner de manière sélective l'embrayage
(102), et la roue à rochet (50) comprend une surface
de came (114) placée en vue d'entrer en contact
avec le deuxième commutateur (76) quand la roue
à rochet (50) est dans la position fermée.

7. Mécanisme de verrouillage de portière motorisé se-
lon l'une quelconque des revendications précéden-
tes, comprenant un levier d'ouverture manuelle
(62), ledit cliquet (52) comprenant un bras (64) cou-
plé au levier d'ouverture manuelle (62) pour déga-
ger le cliquet (52) de la roue à rochet (50) suite à
un actionnement du levier d'ouverture manuelle
(62).
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