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Description

Field of the Invention

[0001] The invention relates to power drive mecha-
nisms for power operation of a vehicle liftgate.

Background of the Invention

[0002] Minivans and recreational vehicles frequently
have rear liftgates that are pivotally mounted to the ve-
hicle frame at the rear of the vehicle. The liftgate is piv-
otally mounted to the frame by top hinges to allow the
liftgate to move between open and closed positions.
Manually operated liftgates and power operated lift-
gates are well known. Power operated liftgates can be
opened and closed manually if a vehicle user so desires.
Power operated liftgates are typically driven in opening
and closing directions by an electrical motor that is op-
eratively engagable with the liftgate through a series of
gears. At least one gear is movably mounted for move-
ment between engaging and disengaging positions so
that the motor is operatively connected to the liftgate
when the gears are engaged so the liftgate can be
moved in opening and closing directions by the motor
and is disconnected from the liftgate when the gears are
disengaged so the liftgate can be opened and closed
manually without backdriving the motor. Examples of
typical systems include United States Patent nos.
5,448,856 and 5,563,483, 2,833,536, 5,794,381.
[0003] The movable gear may have a tendency to
move out of engagement when the motor is either open-
ing or closing the liftgate, depending on the particular
geometry. This is undesirable because movement of the
movable gear can result in gear slippage and/or in ex-
cessive gear noise.

Summary of the Invention

[0004] The disadvantages of the prior art may be
overcome by providing a power drive mechanism in
which a gear train can be releasably locked or held in
driving engagement during power assisted liftgate
opening and closing and can be released from driving
engagement thereafter to give the vehicle user the op-
tion of manually opening or closing the liftgate without
backdriving the drive motor.
[0005] According to one aspect of the invention, there
is provided a power drive mechanism for a driving a lift-
gate for a vehicle. The vehicle has a body controller con-
trolling the operation of the power drive mechanism. The
liftgate has a power operated latch assembly capable of
primary and secondary latching engagement with a
striker on the vehicle to releasably latch the liftgate and
capable of power operated unlatching of the latching as-
sembly. The power drive mechanism has a mounting
bracket mountable on a "D" pillar of the vehicle. A linking
arm is pivotally connected with the liftgate. A crank arm

is pivotally mountable on the mounting bracket and piv-
otally connected with the linking arm. A gear train is piv-
otally mounted on said mounting bracket. A drive motor
is mounted to the mounting bracket. The drive motor is
operatively connected with the crank arm through the
gear train. The gear train is movable between an en-
gaged position and a disengaged position. The engaged
position effects a driving engagement between the drive
motor and the crank arm such that energizing the drive
motor drivingly rotates the crank arm to responsively ef-
fect opening and closing of the liftgate. The disengaged
position disengages the drive motor from the crank arm
permitting movement of the crank arm without backdriv-
ing the drive motor. An actuator is operatively connected
with the gear train and is operable to effect the move-
ment of the gear train. A holding linkage is operatively
connected between the gear train and the actuator to
maintain the driving engagement once the actuator
moves the gear train into the engaged position. A switch
is mounted on the mounting bracket and is switchable
in response to movement of the crank arm, indicating
open and closed conditions of the liftgate. An electronic
control unit electrically communicates with the body
controller, the latch assembly, the drive motor, the switch
and the actuator.

Brief Description of the Drawings

[0006]

FIG. 1 is a perspective view of a power drive mech-
anism constructed according to the principles of the
present invention mounted on a "D" pillar of a con-
ventional motor vehicle;
FIG. 2 is a perspective view of the power drive
mechanism in isolation showing an opposite side of
the mechanism from the side shown in FIG. 1;
FIG. 3 is an exploded view of the power drive mech-
anism;
FIG. 4 is an elevational view of a gear train, a frag-
ment of a crank arm and a switch of the power drive
mechanism in isolation and showing the gear train
in a disengaged condition, the crank arm in a closed
position and the switch in a full open position;
FIG. 5 is a view similar to FIG. 4 except showing the
gear train in an engaged condition;
FIG. 6 is a view similar to FIG. 5 except showing the
crank arm in an open position and the switch in a
closed position; and
FIG. 7 is a view similar to FIG. 6 except showing the
gear train in a disengaged condition.

Detailed Description of the Preferred Embodiment
of the Invention

[0007] A power drive mechanism, generally designat-
ed 10, for power operated opening and closing of a ve-
hicle liftgate is shown in FIG. 1. The structure of the ve-

1 2



EP 1 175 542 B1

3

5

10

15

20

25

30

35

40

45

50

55

hicle liftgate (not shown) is conventional and is illustrat-
ed in United States Patent nos. 5,448,856 and
5,563,483. A typical vehicle liftgate is pivotally mounted
at the rear of a mini van or recreational-type vehicle by
hinges (not shown) mounted between the top of the ve-
hicle liftgate and a portion 11 of the frame 15 of the ve-
hicle. The liftgate has a conventional power operated
latch assembly (not shown) mounted at a central portion
of its lower edge that releasably latches to a striker ap-
propriately mounted on the vehicle frame.
[0008] When the latch assembly is released from the
striker, the liftgate can be pivoted about the hinges from
a lowered closed position to a raised open position to
allow access to the vehicle interior through the rear of
the vehicle. Typically, a gas strut of conventional con-
struction is mounted between a respective side edge of
the liftgate and an adjacent, generally vertically extend-
ing pillar 17 (each of which is referred to as a "D" pillar)
of the vehicle frame.
[0009] The power drive mechanism 10 of the present
invention is mounted on the "D" pillar 17 of the vehicle
on the left side thereof (from the point of view of a for-
wardly facing vehicle occupant) and is operatively en-
gaged with the liftgate to provide power operated open-
ing and closing of the same.
[0010] The power drive mechanism 10 includes a
crank arm 12 that is that is drivable for pivotal move-
ment. The crank arm 12 is pivotally mounted to a mount-
ing bracket 14 for power operated pivotal movement in
opening and closing directions with respect thereto. The
mounting bracket 14 is rigidly secured to an upper por-
tion of the "D" pillar as shown in FIG. 1. The mounting
bracket 14 is a metal structure preferably made of die-
cast zinc or aluminum, although any metal of suitable
strength could be used, and is secured to the "D" pillar
by conventional fastener such as bolts. The crank arm
12 is preferably constructed of stamped metal, the pre-
ferred metal being steel. The crank arm 12 is pivotally
mounted to the mounting bracket 14 by a support struc-
ture 21 that extends essentially in the cross vehicle di-
rection. The crank arm 12 is secured to the support
structure 21 by rivets 23.
[0011] The crank arm 12 is connected with a linking
arm 18. One end of a rigid linking arm 18 is pivotally
mounted to the crank arm 12 and the opposite end of
the linking arm 18 is pivotally connected to the adjacent
side edge of the liftgate. The pivotal connection between
the linking arm 18 and the liftgate is spaced from the
hinges and the axis of rotation of the liftgate. Movement
of the crank arm 12 in opening and closing directions
acts through the linking arm 18 to move the liftgate in its
opening and closing directions.
[0012] A gear train, generally designated 20, opera-
tively engages the crank arm 12. The preferred embod-
iment of the gear train 20 includes a plurality of gears,
including an actuator gear 24, inner and outer drive
gears 26 and 28, respectively.
[0013] A drive motor 34 is operatively connected with

the crank arm 12 through the gear train 20 and is oper-
able to automatically open and close the liftgate. A motor
gear 22 is rotatably mounted on the mounting bracket
14 by a shaft 32 that is operatively connected in a con-
ventional manner with the drive motor 34 which is pref-
erably a reversible, high-torque electrical motor. The
drive motor 34 can be electrically energized to effect bi-
directional rotation of the same.
[0014] The actuator gear 24 is rotatably mounted on
a bracket assembly 36. The bracket assembly 36 in-
cludes inner and outer bracket members 38 and 40, re-
spectively, and the actuator gear 24 is mounted there-
between by a pin or rivet 42. The bracket members 38,
40 are preferably made of steel and are rigidly secured
together by rivets 39.
[0015] The inner drive gear 26 and the outer drive
gear 28 are ganged together and rigidly secured to a
common shaft 44 that is rotatably mounted to the mount-
ing bracket 14 to allow the gears 26, 28 to rotate with
respect to the mounting bracket 14. The bracket assem-
bly 36 is pivotally disposed on the central shaft 44 for
movement thereabout between engaged and disen-
gaged positions. The pivotal movement of the bracket
assembly 36 is independent of the rotational movement
of the inner and outer drive gears 26,28.
[0016] The gears 22, 24 within the gear train 20 are
disengagable to permit manual opening and closing of
the liftgate without backdriving the drive motor 34. Piv-
otal movement of the bracket assembly 36 about the
central shaft 44 with respect to the mounting bracket 14
moves the actuator gear 24 in and out of meshing,
torque transmitting engagement with the motor gear 22.
When the gears 22, 24 are disengaged, the pivotal
movement of the crank arm 12 which occurs during lift-
gate opening and closing does not rotate the motor gear
which protects the drive motor 34.
[0017] A sector gear 30 is rigidly attached to the crank
arm 12 by conventional rivets 37. The sector gear 30
has a series of teeth on the inside or concave circum-
ferential edge thereof. The outer drive gear 28 is in
meshing, torque transmitting engagement with the sec-
tor gear 30. Rotation of the outer drive gear 28 acting
through the sector gear 30 moves the crank arm 12. The
outer gear 28 remains in meshing engagement with the
sector gear 30 throughout the entire range of pivotal
movement of the crank arm 12.
[0018] The pivotal movement of the bracket assembly
36 between engaged and disengaged positions is con-
trolled by the movement of a U-shaped actuating link 46
that is pivotally mounted at the bight portion thereof to
the mounting bracket 14 through pin 48. The actuating
link 46 is a metal structure preferably made of steel and
has integral upper and lower arms 50, 52 extending from
a U-shaped body portion 53. The actuating link 46 is op-
eratively connected to the bracket assembly 36 through
a roller 54 rotatably mounted pin 55 on the upper arm
50. The roller 54 rollingly engages one of first and sec-
ond flanges 56, 58, respectively, integrally formed on an
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arm of the inner bracket member 38. Pin 55 extends
through slot 57 which extend parallel to and between
flanges 56, 58. The roller 54 cams against a flange 56
or 58 during pivotal movement of the actuating link 46
to pivot the bracket assembly 36 with respect to the
mounting bracket 14 about the central shaft 44 between
engaged and disengaged positions.
[0019] The actuating link 46 is operatively associated
with a holding linkage comprising a holding link 60 and
an elongated, rigid connecting link 62. Connecting link
62 that is pivotally mounted between the lower arm 52
and an upper portion of the holding link 60 by conven-
tional rivets 64. The holding link 60 is operatively asso-
ciated with the gear train 20 to maintain the gears 22,
24 in engagement with one another during automatic
operation of the liftgate. An edge portion of the holding
link 60 is pivotally mounted to an edge portion of the
bracket assembly 36 by a pin 65. The holding link 60 is
a metal structure preferably made of steel and is provid-
ed with a slot 66 that defines a plurality of notches there-
in including an upper releasing notch 68 and a lower
holding notch 70. A holding pin 72 is rigidly secured to
the mounting bracket 14 and is received within the slot
66. The holding link 60 slidably engages the pin 72 for
guiding movement of the holding link 60 with respect to
the pin 72 between holding and releasing positions.
[0020] Movement of the actuating link 46 is effected
by an actuator 74, best seen in FIG. 2, which shows the
side of the mounting bracket 14 that is in contact with
the "D" pillar when the power drive mechanism 10 is
mounted in a vehicle. The actuator comprises a motor
and a gear train which are conventional and are en-
closed within an L-shaped protective plastic housing 78
mounted on the mounting bracket 14. The actuator 74
is operatively connected with the gear train 20 and is
operable to engage and disengage the gears 22, 24 of
the gear train. The actuator includes a conventional re-
versible electric motor and gear train (not shown) that
engages a shaft 76 rigidly connected on the actuating
link 46 that extends through an arcuate slot (not shown)
in the mounting bracket 14. When the motor in the ac-
tuator 74 moves the shaft 76, the actuator assembly 46
pivots between its engaging and disengaging positions.
[0021] An extension spring 88 is mounted between a
post 90 on the switch 82 and the bracket assembly 36
to bias the bracket assembly to disengage from the mo-
tor gear 22 when the vehicle is moving or when the lift-
gate is being manually opened or closed.

Operation

[0022] Power operation of the power drive mecha-
nism 10 can be controlled electronically using conven-
tional electronic control circuitry which is mounted in the
vehicle. The actuator gear 24 is normally not in meshing
engagement with the motor gear 22. The control circuit-
ry can be programmed such that when power operated
liftgate opening is initiated, the actuator 74 and drive mo-

tor 34 are energized in sequence. The actuator 74
moves the actuator gear 24 into engagement with the
motor gear 22 and moves the holding link 60 into locking
relation with the holding pin 72 to releasably hold the
actuator gear 24 and motor gear 22 together during
power liftgate movement. The drive motor 34, acting
through the gear train 20, moves the crank arm 12 in its
opening direction. The circuitry then disengages the
holding link 60 from the holding pin 72 and the moves
the actuator gear 24 and motor gear 22 out of meshing
engagement when the gate is open. The powered clos-
ing operation is essentially the reverse of the opening
operation. During power operated liftgate closing, the
gear holding link 60 holds the actuator gear 24 and the
motor gear 22 in meshing, torque transmitting engage-
ment to prevent the gears 22, 24 from slipping relative
to one another and to reduce or eliminate gear noise.
[0023] The basic operation of the power drive mech-
anism 10 can be understood from FIGS. 4-7. FIGS. 4-7
show a plurality of structures of the power drive mech-
anism 10 in isolation to show the relative positions there-
of prior to and during power operation. FIG. 4 shows the
configuration of the power drive mechanism 10 before
power operated liftgate opening is initiated by a vehicle
user. The system described uses a conventional key fob
remote control transmitter to initiate powered liftgate
opening and closing. To initiate power liftgate opening
when the liftgate is closed and latched, the vehicle user
actuates the key fob remote control unit which sends a
signal to a body controller located in the vehicle.
[0024] In response to the signal generated by the key
fob, the body controller sends an electronic control sig-
nal to a liftgate electronic control unit 80 mounted in the
rear of the vehicle near the mounting bracket 14. The
electronic control unit 80 confirms that the latch assem-
bly is latched and the liftgate is closed by detecting the
position of a ratchet switch and a pawl switch in the latch
assembly and of a switch 82 in the power drive mecha-
nism 10 and then actuates a motor and clutch assembly
(not shown) associated with the latch assembly on the
liftgate to effect power operated unlatching of the same
to release the latch assembly from the striker. The elec-
tronic control unit 80 is in electrical communication with
the switch 82 through conventional wires 83. Movement
of a ratchet and pawl during unlatching toggles the
ratchet and pawl switches in the latch assembly during
unlatching which indicates to the electronic control unit
80 that the latch assembly is unlatched.
[0025] In response to the switch signals from the latch
assembly, the electronic control unit 80 energizes the
drive motor 34 to cause it to rotate slowly in an opening
direction at about ten percent of its duty cycle and then,
a predetermined amount of time thereafter (typically
about 30 milliseconds), energizes the actuator motor in
the actuator 74 to cause it to rotate in a gear engaging
direction. The actuator is in electrical communication
with the electronic control unit 80 through conventional
wires 91. The actuator 74 is energized for a predeter-
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mined period of time (typically about 350 milliseconds)
which causes the actuating link 46 to pivot in a gear en-
gaging direction (clockwise in FIGS. 4-7).
[0026] As the actuating link 46 pivots, the bracket as-
sembly 36, holding link 60, and connecting link 62 move
to mesh the actuator gear 24 into engagement with mo-
tor gear 22 and lock them in meshing engagement as
shown in FIG. 5. More specifically, as the actuator as-
sembly 46 pivots (clockwise from the point of view in
FIG. 4), the roller 54 cams against the first wall portion
56 of the inner bracket member 38 to pivot the bracket
assembly 36 about the central shaft 44 (counterclock-
wise in FIG. 4) and move the actuator gear 24 into mesh-
ing engagement with the slowly rotating motor gear 22.
The pivotal movement of the actuating link 46 acting
through the connecting structure 62 and the bracket as-
sembly 36 simultaneously (i.e., simultaneous with the
movement of the bracket assembly 36) causes the hold-
ing link 60 to pivot about pin 65 and thus move with re-
spect to the holding pin 72 until the holding pin 72 is
disposed generally within the holding notch 70 which
locks the bracket assembly 36 in place. The actuator
gear 24 is thereby locked in meshing engagement with
the motor gear 22 until the actuating link 46 is pivoted
in the reverse direction. This configuration of the power
drive mechanism 10 is shown in FIG. 5.
[0027] When the actuation gear 24 is engaged with
the motor gear 22, the drive motor 34 drives the gears
22, 24, 26, 28, 30 in an opening direction to cause the
crank arm 12 to move in its opening direction. It can be
appreciated that when the liftgate is moving in the open-
ing direction, the holding link 60 is not required to main-
tain the actuator gear 24 and the motor gear 22 in mesh-
ing engagement. As the liftgate is opening, the crank
arm 12 pivots about an axis defined by the support struc-
ture 21 in a clockwise direction (from the point of view
of FIGS. 4-6). The inner and outer drive gears 26, 28
rotate in a clockwise direction and the actuator gear 24
and motor gear 22 rotate respectively in counterclock-
wise and clockwise directions. The forces exerted on the
actuator gear 24 and motor gear 22 tend to move them
together as the liftgate opens. Those skilled in the art
will understand that because the motor gear 22 is rigidly
mounted on a shaft 32 that extends through and is ro-
tatably disposed within an aperture (not shown) in the
mounting bracket 14 but is prevented from moving with
respect to the mounting bracket 14 in a direction gener-
ally perpendicular to its axis of rotation (i.e., it is restrict-
ed to rotational movement with respect to the mounting
bracket by the sides of the aperture), and because the
actuator gear 24 is rotatably mounted on rivet 42 which
is free to move with respect to the mounting bracket 14
(because the bracket assembly 36 on which the rivet 42
is mounted is pivotally mounted about the central shaft
44), the rotational movement of the motor gear 22 in the
clockwise direction tends to pivot the bracket assembly
36 in a counterclockwise direction with respect to the
mounting bracket 14, thereby tending to move the actu-

ator gear 24 into engagement with the motor gear 22.
[0028] As the crank arm 12 moves in the opening di-
rection, the linking arm 18 pivotally mounted between
the crank arm 12 and the left edge of the liftgate, moves
the liftgate upwardly toward its open position as the gas
struts (not shown) elongate. The structure and operation
of the gas struts is conventional and well known. Each
gas strut includes an elongated structure that is spring
biased to move telescopically out of a second elongated
structure to provide a spring biased pushing force as the
first elongated structure moves outwardly. The speed of
the outward movement is limited in a well known man-
ner, typically by a restricted flow of a gas within the strut.
It is well known that before the spring biased movement
of the gas strut begins, however, the first structure must
be moved out of the second member a predetermined
distance. The linking arm 18 and crank arm 12 push the
liftgate upwardly during a power gate opening operation
almost the entire upward range of movement of the lift-
gate. Because there is only one power drive mechanism
10 associated with the liftgate, a large torsional force is
applied to the mounting bracket 14 during liftgate open-
ing and closing.
[0029] As the crank arm 12 moves in the opening di-
rection, the electronic control unit 80 increases the drive
motor 34 power after a predetermined number of revo-
lutions of the motor shaft of the drive motor 34 to full
duty cycle power and the linking arm 18 moves the lift-
gate toward its open position. As the liftgate is opening,
the electronic control unit 80 monitors the Hall effect
counts (in a conventional manner) generated by move-
ment of the liftgate (or, alternatively, the electronic con-
trol unit 80 could be configured to monitor the drive mo-
tor 34 current) to detect obstructions in the path of the
liftgate. It will be assumed that no obstructions are en-
counter as the liftgate opens (or closes). As the drive
motor 34 rotates in the opening direction, the electronic
control unit 80 counts the revolutions of the drive motor
34 shaft and when a predetermined count is reached,
the electronic control unit 80 de-energizes the drive mo-
tor 34 and the gas struts (which are almost fully extend-
ed when the drive motor 34 is de-energized) are allowed
to move the liftgate to its fully open position.
[0030] A comparison of FIGS. 5 and 6 shows that as
the crank arm 12 moves in a clockwise direction (from
the point of view of FIGS. 4-7) from its fully closed po-
sition (shown in FIG. 5) to its fully opened position (FIG.
6), the switch 82 is toggled. More specifically, as the
crank arm 12 is moved to its fully opened position by the
gas struts, a switch arm 84 rigidly mounted on the crank
arm 12 by rivets 85 moves into contact with a switch
structure 86 of the switch 82 mounted in fixed relation
to the mounting bracket 14 and further movement of the
switch arm 84 (and crank arm 12) thereafter depresses
the switch structure 86 to toggle the switch 82 to indicate
to the electronic control unit 80 that the liftgate is in the
full open position. The electronic control unit 80 in re-
sponse energizes the actuator motor to drive the same
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in a disengaging direction for a predetermined period of
time to disengage the actuator gear 24 from the motor
gear 22 and to move the holding link 60 with respect to
the holding pin 72 so that the holding pin 72 is disposed
in the upper releasing position to allow the actuator gear
24 to move pivotally away from the motor gear 22 to the
position shown in FIG. 7. The actuator gear 24 is disen-
gaged from the motor gear 22 when the liftgate is open,
thereby allowing the vehicle user to close the vehicle
liftgate manually without backdriving the motor. The lift-
gate is held in its fully open position by the gas struts.
[0031] The operation of the system to close the liftgate
is essentially the reverse of the opening operation.
When power closing is initiated with the key fob, the
electronic control unit 80 first energizes the drive motor
34 to rotate in a closing direction and then energizes the
actuator motor in the actuating link 46 to rotate in the
engaging direction in a manner similar to that described
above. The actuator motor is energized for a predeter-
mined period of time to engage the actuator gear 24 and
motor gear 22 and to move the holding link 60 simulta-
neously to its holding position in which the holding pin
72 is disposed in the holding notch 70. As the liftgate
moves in its closing direction, the actuator gear 24 and
motor gear 22 move in the clockwise and counterclock-
wise directions, respectively, and this tends to move
them away from each other.
[0032] The drive motor 34 moves the vehicle liftgate
in the closing direction until the latch assembly on the
vehicle liftgate impacts the vehicle striker which moves
the ratchet from an open position to a secondary latched
position. Movement of the ratchet into the secondary
latched position toggles the switch 82 inside the latch
assembly which causes an electrical signal to be sent
to the electronic control unit 80. In response to this
switching signal, the electronic control unit 80 de-ener-
gizes the drive motor 34 and energizes the actuator mo-
tor for rotational movement in its disengaging direction
for a predetermined period of time to move the actuator
gear 24 out of engagement with the motor gear 22.
[0033] Also in response to the toggling of the switch
82, the electronic control unit 80 energizes the conven-
tional latching motor and the clutch assembly operative-
ly associated with the latch assembly to rotate the ratch-
et to its primary latched position, thereby moving the ve-
hicle liftgate into its fully closed and latched position.
[0034] It can be appreciated that the actuator gear 24
is normally out of engagement with the motor gear 22
so that the vehicle liftgate can be opened and closed
manually without backdriving the drive motor 34. This
reduces wear on the drive motor 34, thereby increasing
its service life and decreases the amount of manual
force the user has to apply to the liftgate to open and
close the same.
[0035] It is to be understood that the foregoing specific
embodiment has been provided to illustrate the struc-
tural and functional principles of the present invention
and is not intended to be limiting. To the contrary, the

present invention is intended to encompass all modifi-
cations, substitutions and alterations within the scope of
the appended claims.

Claims

1. A power drive mechanism for power assisted open-
ing and closing of a liftgate pivotally mounted to a
motor vehicle, said power drive mechanism com-
prising:

a linking arm pivotally connectable with the lift-
gate;
a crank arm pivotally mountable on the vehicle
and pivotally connected with the linking arm;
a pivotally mounted gear train;
a drive motor operatively connected with said
crank arm through said gear train, said gear
train being movable between an engaged po-
sition and a disengaged position, said engaged
position effecting a driving engagement be-
tween the drive motor and the crank arm such
that energizing said drive motor drivingly ro-
tates said crank arm to responsively effect said
opening and closing of said liftgate and said
disengaged position disengages said drive mo-
tor from said crank arm permitting movement
of said crank arm without backdriving said drive
motor;
an actuator operatively connected with said
gear train and being operable to effect said
movement of said gear train; and
a holding linkage operatively connected be-
tween said gear train and said actuator to main-
tain said driving engagement once said actua-
tor moves said gear train into the engaged po-
sition.

2. A power drive mechanism as defined in claim 1
wherein said holding linkage comprises a holding
link and a connecting link, said holding link pivotally
connected with said bracket assembly and said
connecting link, said actuator includes a pivotally
mounted actuating link pivotally connected to said
bracket assembly and said holding link.

3. A power drive mechanism as defined in claim 2
wherein said power drive mechanism further com-
prising a fixedly mounted pin and said holding link
includes a slot having a holding notch, said holding
link slidably receiving said pin in said slot for guiding
movement of said holding link, such that when said
holding linkage engages said pin is in said holding
notch, said holding linkage is biased to maintain
said engaged position of said gear train.

4. A power drive mechanism as defined in claims 1 or
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3 wherein said power drive mechanism further in-
cluding a switch electrically communicating with
said actuator and operatively associated with said
crank arm such that movement of said crank arm
into an open position engages said switch to re-
sponsively cause said actuator to move said gear
train to said disengaged position.

5. A power drive mechanism as defined in claim 4
wherein said gear train comprises a bracket assem-
bly rotatably mounting a plurality of gears in driving
engagement with at least one other of said plurality
of gears, and a spring biasing said gear train to said
disengaged position.

6. A power drive mechanism as defined in claim 5,
wherein said crank arm has a sector gear having a
series of teeth on an inside circumferential surface
thereof, said series of teeth in meshing engagement
with at least one of said plurality of gears.

7. A power drive mechanism as defined in claim 6
wherein said power drive mechanism further com-
prises a mounting bracket on which said crank arm,
drive motor, pin and actuator are mounted, said
mounting bracket being configured to attach to the
vehicle.

8. A power drive mechanism as defined in claim 7
wherein said mounting bracket is diecast utilizing a
metal selected from a group comprising aluminum
and zinc.

9. A power drive mechanism for providing power as-
sistance to open and close a liftgate pivotally
mounted on a vehicle, said motor vehicle including
a body controller to control the operation of said
power drive mechanism, said liftgate including a
power operated latch assembly capable of primary
and secondary latching engagement with a striker
on the vehicle to releasably latch said liftgate and
of power operated unlatching movement of said
latching assembly, said power drive mechanism
comprising:

a mounting bracket mountable on a "D" pillar of
said vehicle;
a linking arm pivotally connected with the lift-
gate;
a crank arm pivotally mountable on the mount-
ing bracket and pivotally connected with the
linking arm;
a gear train pivotally mounted on said mounting
bracket;
a drive motor mounted to said mounting brack-
et, said drive motor operatively connected with
said crank arm through said gear train, said
gear train being movable between an engaged

position and a disengaged position, said en-
gaged position effecting a driving engagement
between the drive motor and the crank arm
such that energizing said drive motor drivingly
rotates said crank arm to responsively effect
said opening and closing of said liftgate and
said disengaged position disengages said drive
motor from said crank arm permitting move-
ment of said crank arm without backdriving said
drive motor;
an actuator operatively connected with said
gear train and being operable to effect said
movement of said gear train;
a holding linkage operatively connected be-
tween said gear train and said actuator to main-
tain said driving engagement once said actua-
tor moves said gear train into the engaged po-
sition;
a switch mounted on said mounting bracket and
switchable in response to movement of the
crank arm, indicating open and closed condi-
tions of the liftgate; and
an electronic control unit electrically communi-
cating with said body controller, said latch as-
sembly, said drive motor, said switch and said
actuator.

10. A power drive mechanism as defined in claim 9
wherein said holding linkage comprises a holding
link and a connecting link, said holding link pivotally
connected with said bracket assembly and said
connecting link, said actuator includes a pivotally
mounted actuating link pivotally connected to said
bracket assembly and said holding link.

11. A power drive mechanism as defined in claim 10
wherein said power drive mechanism further com-
prising a fixedly mounted pin and said holding link
includes a slot having a holding notch, said holding
link slidably receiving said pin in said slot for guiding
movement of said holding link, such that when said
holding linkage engages said pin is in said holding
notch, said holding linkage is biased to maintain
said engaged position of said gear train.

12. A power drive mechanism as defined in claim 9
wherein said vehicle further comprises a gas strut
assembly linking said liftgate to the vehicle and said
electronic control unit de-energizes said drive motor
after said liftgate has opened sufficiently to allow a
gas strut assembly to continue opening said liftgate.

13. A power drive mechanism as defined in claim 9
wherein said gear train comprises a bracket assem-
bly rotatably mounting a plurality of gears in driving
engagement with at least one other of said plurality
of gears, and a spring biasing said gear train to said
disengaged position.
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14. A power drive mechanism as defined in claim 9,
wherein said crank arm has a sector gear having a
series of teeth on an inside circumferential surface
thereof, said series of teeth in meshing engagement
with at least one of said plurality of gears.

15. A power drive mechanism as defined in claim 9
wherein said mounting bracket is a diecast from a
metal selected from a group comprising aluminum
and zinc.

Patentansprüche

1. Kraftantriebsmechanismus für kraftunterstütztes
Öffnen und Schließen einer Hebetür, die drehbar an
einem Kraftfahrzeug montiert ist. der Kraftantriebs-
mechanismus umfasst:

- einen mit der Hebetür drehbar verbindbarem
Verbindungsarm,

- einen Kurbelarm, der drehbar an dem Fahr-
zeug montierbar und mit dem Verbindungsarm
drehbar verbunden ist,

- einen drehbar montierten Getriebezug.
- einen durch den Getriebezug mit dem Kurbel-

arm wirksam verbundenen Antriebsmotor, der
Getriebezug ist zwischen einer Eingriffepositi-
on und einer Nicht-Eingriffsposition bewegbar,
die Eingriffsposition bewirkt einen Antriebsein-
griff zwischen dem Antriebsmotor und dem
Kurbelarm, so dass der Antriebsmotor bei Er-
regung den Kurbelarm antriebsmäßig dreht,
um in Antwort darauf das Öffnen und Schließen
der Hebetür zu bewirken, und die Nicht-Ein-
griffsposition bringt den Antriebsmotor außer
Eingriff mit dem Kurbelarm, um eine Bewegung
des Kurbelarms obne Rückantrieb des An-
triebsmotors zu gestatten,

- einen Stellantrieb, der mit dem Getriebezug
wirksam verbunden und betätigbar ist, um die
Bewegung des Getriebezugs zu bewirken, und

- eine Haltegliedanordnung, die zwischen dem
Getriebezug und dem Stellantrieb wirksam an-
geordnet ist, um den Antriebseingriff aufrecht
zu erhalten, sobald der Stellantrieb den Getrie-
bezug in die Eingriffsposition bewegt.

2. Kraftantriebsmechanismus nach Anspruch 1, wo-
bei die Haltegliedanordnung ein Halteglied und ein
Verbindungsglied umfasst, das Halteglied ist mit
dem Trägeraufbau und dem Verbindungsglied
drehbar verbunden, der Stellantrieb umfasst ein
drehbar montiertes Stellglied, das mit dem Trä-
geraufbau und dem Halteglied drehbar verbunden
ist.

3. Kraftantriebsmechanismus nach Anspruch 2, wo-

bei der Krartantriebsmechanismus ferner einen fest
montierten Stift umfasst und das Halteglied einen
Schlitz mit einer Haltekerbe einschliesst, das Hal-
teglied nimmt den Stift in dem Schlitz für eine glei-
tende Führungsbewegung des Haltegliedes auf, so
dass. wenn die Haltegliedanordnung eingreift, der
Stift in der Haltekerbe ist, die Haltegliedanordnung
ist vorgespannt, um die Eingriffsposition des Getrie-
bezugs aufrecht zu erhalten.

4. Kraftantriebsmechanismus nach Anspruch 1 oder
3, wobei der Kraftaintriebsmechanismus ferner ei-
nen Schalter einschliesst, der mit dem Stellantrieb
in elektrischer Verbindung steht und wirkungsmä-
ßig dem Kurbelarm zugeordnet ist, sodass eine Be-
wegung des Kurbelarms in eine offene Position den
Schalter einschaltet, um in Antwort darauf den Stel-
lantrieb zu veranlassen, den Getriebezug in seine
Nicht-Eingriffsposition zu bewegen.

5. Kraftantriebsmechanismus nach Anspruch 4, wo-
bei der Getriebezug einen eine Vielzahl von Zahn-
rädern in Antriebseingriff mit zumindest einem an-
deren der Vielzahl von Zahnrädern drehbar tragen-
den Trägeraufbau und eine Feder umfasst, die den
Getriebezug in die Nieht-Eingriffsposition vor-
spannt.

6. Kraftantriebsmechanismus nach Anspruch 5, wo-
bei der Kurbelarm ein Sektorzahnrad mit einer Rei-
he von Zähnen an einer inneren umfangsmäßigen
Oberfläche davon aufweist, die Reihe von Zähnen
ist in kämmenden Eingriff mit zumindest einem der
Vielzahl von Zahnrädern.

7. Kraftantriebsmechanismus nach Anspruch 6, wo-
bei der Kraftantriebsmechanismus ferner einen
Montageträger umfasst, auf dem der Kurbelarm,
der Antriebsmotor, der Stift und der Stellantrieb
montiert sind, der Montageträger ist konfiguriert um
an dem Fahrzeug angebracht zu werden.

8. Kraftantriebsmechanismus nach Anspruch 7, wo-
bei der Montageträger unter Benutzung eines Me-
talls ausgewählt aus einer Gruppe umfassend Alu-
minium und Zink druckgegossen ist.

9. Kraftantriebsmechanismus zum Bereitstellen einer
Kraftunterstützung zum öffnen und Schließen einer
an einem Fahrzeug drehbar montierten Hebetür,
das Kraftfahrzeug umfasst eine Aufbausteuerung
zum Steuern des Betriebs des Kraftantriebsmecha-
nismus, die Hebetür umfasst einen kraftbetriebe-
nen Verriegelungsaufbau fähig mit einem
Schlagriegel am Fahrzeug in einen primären und
einen sekundären Verriegelungseingriff zu treten,
um die Hebetür lösbar zu verriegeln, und zu einer
kraftbetätigten Entriegelungsbewegung des Verrie-
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gelungsaufbaus, der Kraftantrlebsmechanismus
umfasst:

- einen an einer "D"-Träger des Fahrzeugs mon-
tierbaren Montageträger,

- einen mit der Hebetür drehbar verbundenen
Verbindungsarm.

- einen Kurbelarm, der drehbar an den Montage-
träger montierbar und mit dem Verbindungs-
arm drehbar verbunden ist

- einem drehbar an den Montageträger montier-
ten Getriebezug,

- einem. Antriebsmotor, der an dem Montageträ-
ger montiert ist, der Antriebsmotor ist durch den
Getriebezug mit dem Kurbelarm wirksam ver-
bunden. der Getriebezug ist zwischen einer
Eingriffposition und einer Nicht-Eingriffspositi-
on bewegbar, die Eingriffsposition bewirkt ei-
nen Antriebseingriff zwischen dem Antriebs-
motor und dem Kurbelarm, sodass der Antrieb-
amotor bei Erregung den Kurbelarm antriebs-
maßig dreht, um in Antwort darauf das Öffnen
und Schließen der Hebetür zu bewirken, und
die Nicht-Eingriffsposition bringt den Antriebs-
motor außer Eingriff mit dem Kurbelarm, um ei-
ne Bewegung des Kurbelarms ohne Rückan-
trieb des Motors zu gestatten,

- einen Stellantrieb, der mit dem Getriebezug
wirksam verbunden und betätigbar ist, um die
Bewegung des Getriebezugs zu bewirken,

- eine Haltegliedanordnung, die zwischen dem
Getriebezug und dem Stellantrieb wirksam an-
geordnet ist. um den Antriebseingriff aufrecht
zu erhalten, sobald der Stellantrieb den Getrie-
bezug in die Eingriffsposition bewegt,

- einen Schalter, der an dem Montageträger an-
gebracht und in Antwort auf eine Bewegung
des Kurbelarms schaltbar ist, um offene und
geschlossene Zustände der Hebetür anzuzei-
gen, und

- eine elektronische Steuereinheit in elektrischer
Verbindung mit der Aufbausteuerung, dem Ver-
riegelungsaufbau, dem Antriebsmotor, dem
Schalter und dem Stellantrieb.

10. Kraftantriebsmechanismus nach Anspruch 9, wo-
bei die Haltegliedanordnung ein Halteglied und ein
Verbindungsglied umfasst, das Halteglied ist mit
dem Trägeraufbau und dem Verbindungsglied
drehbar verbunden, der Stellantrieb umfasst ein
drehbar montiertes Stellglied, das mit dem Trä-
geraufbau und dem Halteglied drehbar verbunden
ist.

11. Kraftantriebsmechanismus nach Anspruch 10, wo-
bei der Kraftantriebsmechanismua ferner einen fest
montierten Stift umfasst und das Halteglied einen
Schlitz mit einer Haltekerbe einschliesst, das Hal-

teglied nimmt den Stift in dem Schlitz für eine glei-
tende Führungsbewegung des Haltegliedes auf, so
dass, wenn die Haltegliedanordnung eingreift, der
Stift in der Haltekerbe ist, die Haltegliedanordnung
ist vorgespannt, um die Eingriffsposition des Getrle-
bezugs aufrecht zu erhalten.

12. Kraftantriebsmechanismus nach Anspruch 9, wo-
bei das Fahrzeug ferner einen Gas-Druckstreben-
aufbau umfasst, der die Hebetür mit dem Fahrzeug
verbindet, und wobei die elektronische Steuerein-
heit den Antriebsmotor entregt. nachdem die Hebe-
tür genügend geöffnet hat, um dem Gas-Druckstre-
benaufbau zu gestatten, das öffnen der Hebetür
fortzusetzen.

13. Kraftantriebsmechanismus nach Anspruch 9, wo-
bei der Getriebezug einen eine Vielzahl von Zahn-
rädern in Antriebseingriff mit zumindest einem an-
deren der Vielzahl von Zahnrädern drehbar tragen-
den Trägeraufbau und eine Feder umfasst, die den
Getriebezug in die Nicht-Eingriffsposition vor-
spannt.

14. Kraftantriebsmechanismus nach Anspruch 9, wo-
bei der Kurbelarm ein Sektorzahnrad mit einer Rei-
he von Zähnen an einer inneren umfangsmäßigen
Oberfläche davon aufweist, die Reihe von Zähnen
ist in kämmenden Eingriff mit zumindest einem der
Vielzahl von Zahnrädern.

15. Kraftantriebsmechanismus nach Anspruch 9, wo-
bei der Montageträger unter Benutzung eines Me-
talls ausgewählt aus einer Gruppe umfassend Alu-
minium und Zink druckgegossen ist.

Revendications

1. Mécanisme d'entraînement mécanique destiné à
assister l'ouverture et la fermeture d'un hayon mon-
té de façon pivotante sur un véhicule à moteur, ledit
mécanisme d'entraînement comprenant :

une biellette pouvant être reliée au hayon de
façon pivotante ;
un bras de manivelle pouvant être monté sur le
véhicule de façon pivotante, et relié à la biellet-
te de façon pivotante ;
un train d'engrenages monté de façon
pivotante ;
un moteur d'entraînement relié fonctionnelle-
ment au dit bras de manivelle par l'intermédiai-
re dudit train d'engrenages, ledit train d'engre-
nages étant mobile entre une position engagée
et une position désengagée, ladite position en-
gagée produisant un engagement d'entraîne-
ment entre le moteur d'entraînement et le bras
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de manivelle de sorte que l'activation dudit mo-
teur d'entraînement entraîne la rotation dudit
bras de manivelle qui produit en conséquence
ladite ouverture et ladite fermeture dudit hayon,
et ladite position désengagée désengageant
ledit moteur d'entraînement dudit arbre de ma-
nivelle, ce qui permet le mouvement dudit arbre
de manivelle sans entraîner ledit moteur d'en-
traînement en retour ;
un actionneur relié fonctionnellement au dit
train d'engrenages et pouvant être actionné de
façon à produire ledit mouvement dudit train
d'engrenages ; et
une tringlerie de maintien montée fonctionnel-
lement entre ledit train d'engrenages et ledit ac-
tionneur afin de maintenir ledit engagement
d'entraînement quand l'actionneur déplace le-
dit train d'engrenages en position engagée.

2. Mécanisme d'entraînement mécanique selon la re-
vendication 1, dans lequel ladite tringlerie de main-
tien comprend une tringle de maintien et une tringle
de connexion, ladite tringle de maintien étant reliée
de façon pivotante au dit support et à ladite tringle
de connexion, et dans lequel ledit actionneur com-
prend une tringle d'actionnement montée de façon
pivotante et connectée au dit support et à ladite trin-
gle de maintien de façon pivotante.

3. Mécanisme d'entraînement mécanique selon la re-
vendication 2, dans lequel ledit mécanisme d'en-
traînement comprend en plus une broche montée
de manière fixe et dans lequel ladite tringle de main-
tien présente une fente comportant une encoche de
maintien, ladite tringle de maintien recevant de fa-
çon coulissante ladite broche dans ladite fente afin
de guider le mouvement de ladite tringle de main-
tien, de sorte que lorsque ladite tringlerie de main-
tien accueille ladite broche dans ladite encoche de
maintien, ladite tringlerie de maintien est rappelée
en position de maintien de ladite position engagée
dudit train d'engrenages.

4. Mécanisme d'entraînement mécanique selon les
revendications 1 ou 3, dans lequel ledit mécanisme
d'entraînement mécanique comprend en plus un in-
terrupteur en communication électrique avec ledit
actionneur et associé fonctionnellement au dit bras
de manivelle de sorte que le mouvement dudit bras
de manivelle en position ouverte provoque une ré-
ponse dudit interrupteur qui produit le déplacement
par ledit actionneur dudit train d'engrenages dans
ladite position désengagée.

5. Mécanisme d'entraînement mécanique selon la re-
vendication 4, dans lequel ledit train d'engrenages
comprend un support montant de façon rotative une
série d'engrenages en engagement d'entraînement

avec au moins un autre engrenage de ladite série
d'engrenages, et un ressort rappelant ledit train
d'engrenages dans ladite position désengagée.

6. Mécanisme d'entraînement mécanique selon la re-
vendication 5, dans lequel ledit bras de manivelle
présente un secteur denté comportant une série de
dents sur une surface circonférentielle dudit bras de
manivelle, ladite série de dents étant en prise avec
au moins un engrenage de ladite série d'engrena-
ges.

7. Mécanisme d'entraînement mécanique selon la re-
vendication 6, dans lequel ledit mécanisme d'en-
traînement mécanique comprend en plus un sup-
port de montage sur lequel ledit bras de manivelle,
ledit moteur d'entraînement, ladite broche et ledit
actionneur sont montés, ledit support de montage
étant configuré pour se fixer sur le véhicule.

8. Mécanisme d'entraînement mécanique selon la re-
vendication 7, dans lequel ledit support de montage
est moulé sous pression en utilisant un métal sélec-
tionné parmi le groupe constitué de l'aluminium et
du zinc.

9. Mécanisme d'entraînement mécanique destiné à
assister l'ouverture et la fermeture d'un hayon mon-
té de façon pivotante sur un véhicule, ledit véhicule
à moteur comprenant un calculateur afin de contrô-
ler le fonctionnement dudit mécanisme d'entraîne-
ment mécanique, ledit hayon comprenant un dispo-
sitif de verrouillage commandé électriquement
ayant la possibilité d'effectuer des engagements de
verrouillage primaires et secondaires avec un per-
cuteur sur le véhicule afin de verrouiller ledit hayon
de façon désengageable, et ayant la possibilité d'ef-
fectuer un mouvement de déverrouillage actionné
électriquement dudit dispositif de verrouillage, ledit
mécanisme d'entraînement mécanique
comprenant :

un support de montage pouvant être monté sur
un montant « D » dudit véhicule ;
une biellette reliée au hayon de façon
pivotante ;
un bras de manivelle pouvant être monté de fa-
çon à pouvoir pivoter sur le support de monta-
ge, et relié à la biellette de façon pivotante ;
un train d'engrenages monté de manière à pou-
voir pivoter sur ledit support de montage ;
un moteur d'entraînement monté sur ledit sup-
port de montage, ledit moteur d'entraînement
étant relié fonctionnellement au dit bras de ma-
nivelle par l'intermédiaire dudit train d'engrena-
ges, ledit train d'engrenages pouvant se dépla-
cer entre une position engagée et une position
désengagée, ladite position engagée produi-
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sant un engagement d'entraînement entre le
moteur d'entraînement et le bras de manivelle,
de sorte que l'alimentation du moteur d'entraî-
nement entraîne la rotation dudit bras de mani-
velle qui effectue en conséquence ladite ouver-
ture et ladite fermeture dudit hayon, et ladite
position désengagée désengageant ledit mo-
teur d'entraînement dudit bras de manivelle, ce
qui permet le mouvement dudit bras de mani-
velle sans entraîner ledit moteur d'entraîne-
ment en retour ;
un actionneur relié fonctionnellement au dit
train d'engrenages, et pouvant être actionné
afin de produire ledit mouvement dudit train
d'engrenages ;
une tringlerie de maintien montée fonctionnel-
lement entre ledit train d'engrenage et ledit ac-
tionneur afin de maintenir ledit engagement
d'entraînement lorsque ledit actionneur dépla-
ce ledit train d'engrenages en position
engagée ;
un interrupteur monté sur ledit support de mon-
tage et pouvant être actionné en réponse à un
déplacement du bras de manivelle, indiquant la
position ouverte ou fermée du hayon ; et
une unité de contrôle électronique communi-
cant avec ledit calculateur du véhicule, avec le-
dit dispositif de verrouillage, avec ledit moteur
d'entraînement, avec ledit interrupteur et avec
ledit actionneur.

10. Mécanisme d'entraînement mécanique selon la re-
vendication 9, dans lequel ladite tringlerie de main-
tien comprend une tringle de maintien et une tringle
de connexion, ladite tringle de maintien étant reliée
de façon pivotante au dit support et à ladite tringle
de connexion, et dans lequel ledit actionneur com-
prend une tringle d'actionnement reliée de façon pi-
votante au dit support et à ladite tringle de maintien.

11. Mécanisme d'entraînement mécanique selon la re-
vendication 10, dans lequel ledit mécanisme d'en-
traînement mécanique comprend en plus une bro-
che montée de manière fixe et ladite tringle de
maintien comprend une fente comportant une en-
coche de maintien, ladite tringle de maintien rece-
vant de façon coulissante ladite broche dans ladite
fente afin de guider le mouvement de ladite tringle
de maintien, de sorte que lorsque ladite tringlerie
de maintien accueille ladite broche dans ladite en-
coche de maintien, ladite tringlerie de maintien est
rappelée en position de maintien de ladite position
engagée dudit train d'engrenages.

12. Mécanisme d'entraînement mécanique selon la re-
vendication 9, dans lequel ledit véhicule comprend
en plus un vérin à gaz reliant ledit hayon au véhi-
cule, et dans lequel ladite unité de contrôle électro-

nique interrompt l'alimentation dudit moteur d'en-
traînement une fois que ledit hayon s'est suffisam-
ment ouvert pour permettre à un vérin à gaz de
poursuivre l'ouverture dudit hayon.

13. Mécanisme d'entraînement mécanique selon la re-
vendication 9, dans lequel ledit train d'engrenages
comprend un support montant de façon rotative une
série d'engrenages en engagement d'entraînement
avec au moins un autre engrenage de ladite série
d'engrenages, et un ressort rappelant ledit train
d'engrenages dans ladite position désengagée.

14. Mécanisme d'entraînement mécanique selon la re-
vendication 9, dans lequel ledit bras de manivelle
présente un secteur denté comportant une série de
dents sur une surface circonférentielle dudit bras de
manivelle, ladite série de dents étant en prise avec
au moins un engrenage de ladite série d'engrena-
ges.

15. Mécanisme d'entraînement mécanique selon la re-
vendication 9, dans lequel ledit support de montage
est moulé sous pression en utilisant un métal sélec-
tionné parmi le groupe constitué de l'aluminium et
du zinc.
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