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(57) ABSTRACT 
A vehicle has a power operated liftgate and at least one 
power unit comprising a ?xed linear guide channel and a 
follower that moves in the guide channel. The follower is 
universally connected to a rod having at one end and the 
opposite end of the rod is universally connected to the 
vehicle lift gate. A ?exible drive loop which is attached to 
the follower wraps part way around two pulleys at opposite 
ends of the guide channel. The ?exible drive loop is driven 
by a bi-directional drive unit that includes a reversible 
electric motor, an electromagnetic clutch and a drive wheel 
that engages the ?exible drive loop. The ?exible drive loop 
may be a drive cable, a drive tape, or a drive chain or a 
combination of cable, tape and/or chain. 



Patent Application Publication Oct. 25, 2001 Sheet 1 0f 2 US 2001/0033091 A1 



Patent Application Publication Oct. 25, 2001 Sheet 2 0f 2 US 2001/0033091 A1 



US 2001/0033091 A1 

VEHICLE HAVING POWER OPERATED 
LIFTGATE 

[0001] This application claims the bene?t of US. provi 
sional application No. 60/198062 ?led on Apr. 18, 2000, the 
disclosures of Which are incorporated herein by reference in 
their entirety as if set forth at length. 

TECHNICAL FIELD 

[0002] This invention relates to a vehicle having a poWer 
operated liftgate that is pivotally attached to a vehicle roof 
for pivotal movement about a generally horiZontal hinge 
aXis and more particularly to a vehicle having a poWer 
operated liftgate that is moved from a fully closed position 
to a fully open position and from an open position to a fully 
closed position. 

BACKGROUND OF THE INVENTION 

[0003] Sport utility vehicles, vans and the like that are 
equipped With liftgates that are hinged at the top about a 
generally horiZontal hinge aXis are used by large numbers of 
people today. Some of these liftgates are large and heavy. 
Their siZe and Weight make some liftgates difficult to open 
and close. Some of the liftgates are also a great distance 
above the ground When they are fully opened. Their height 
above the ground makes them very dif?cult for some people 
to close. For these and other reasons many people Would like 
to have a poWer operating system for opening and closing 
the liftgate. 

[0004] US. Pat. No. 4,903,435 granted to Werner Bitt 
mann et al Feb. 27, 1990 discloses a device for motoriZed 
opening and closing of pivotal body panels of motor 
vehicles comprising an actuation rod that is pivotally 
attached to the pivotal body panel at one end and to a slide 
block at the opposite end. The slide block is moved in an 
inclined linear track by a control cable that is moved in a 
closed loop by a cable drum driven by an electric motor. The 
Bittmann ’435 device is bulky and cumbersome and relies 
on gravity to fully close the pivotal body panel. 

[0005] US. Pat. No. 5,588,258 granted to Kevin Wright et 
al Dec. 31, 1996 discloses a poWer operator for a pivotal 
closure element comprising tWo gas charged struts and an 
eXtendible strut adapted for extension by a cable drive. This 
poWer operation opens and closes the pivotal closure ele 
ment fully. HoWever, the eXtendible strut and cable drive are 
complicated and expensive and require substantial vertical 
space. 

[0006] US. Pat. No. 6,055,775 granted to Timothy Dering 
et al May 2, 2000 discloses a liftgate self-closing device 
comprising a pneumatic actuator that is pivotally attached to 
liftgate at one end and to a tape at the opposite end. The tape 
is a generally elongated belt member having a rack formed 
on an underside. The rack is disposed in a track and driven 
by a pinion gear attached to the output shaft of an electric 
motor. Alternatively, tape could be an endless member. In 
either event, the liftgate is opened manually until an over 
center condition is achieved in the pneumatic actuator Which 
then opens the liftgate automatically. The liftgate is closed 
by energiZing the motor to drive the tape and pneumatic 
actuator doWnWardly until the liftgate is closed by gravity. 
The Dering device requires manual operation to open the 
liftgate and relies on gravity to fully close the liftgate. 
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[0007] US. Pat. No. 6,092,337 granted to Joseph Michael 
Johnson et at Jul. 25, 2000 discloses a vehicle liftgate poWer 
operating system having tWo drive units in Which a seg 
mented sector rides in a track With an end sector that is 
attached to the liftgate. The segmented sector is driven by a 
pinion gear attached to the output shaft of an electric motor. 
This poWer operating system opens and closes the liftgate 
fully and is satisfactory for its intended purpose. HoWever, 
the drive units reduce the head room in the cargo space 
Which may be objectionable to some users. 

SUMMARY OF THE INVENTION 

[0008] The object of the invention is to provide an 
improved vehicle liftgate poWer operating system. 

[0009] Afeature of the invention is that the vehicle liftgate 
poWer operating system has one or tWo poWer units that can 
move the liftgate from a closed position to a fully opened 
position as Well as from an open position to a fully closed 
position. 
[0010] Another feature of the invention is that the liftgate 
poWer operating system has one or tWo poWer units that 
attach to the D-pillars and thus do not diminish head room 
in the cargo area. 

[0011] Another feature of the invention is that the poWer 
operating system has one or tWo poWer units that attach to 
the D-pillars While requiring very little vertical space thus 
being particularly Well suited for after market sales and a 
retro?t installation. 

[0012] Still another feature of the invention is that the 
liftgate poWer operating system has one or tWo poWer units 
that are compact, durable and economical to manufacture. 

[0013] Yet another feature of the invention is that the 
liftgate poWer operating system has one or tWo poWer units 
that are vertically oriented and associated With the D-pillar 
to minimiZe intrusion into the cargo area of the vehicle and 
into the unobstructed load Width at the liftgate opening, 
particularly at the loWer end. 

[0014] These and other objects, features and advantages of 
the invention Will become more apparent from the folloWing 
description of a preferred embodiment taken in conjunction 
With the accompanying draWing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] The presently preferred embodiment of the inven 
tion is disclosed in the folloWing description and in the 
accompanying draWings, Wherein: 

[0016] FIG. 1 is a fragmentary rear vieW of a vehicle 
equipped With a poWer operated liftgate in accordance With 
the invention; 

[0017] FIG. 2 is a fragmentary rear vieW of the vehicle of 
FIG. 1 shoWing the poWer operated liftgate in the open 
position, 
[0018] FIG. 3 is a section vieW of the vehicle taken 
substantially along the line 3-3 of FIG. 1 looking in the 
direction of the arroWs; 

[0019] FIG. 4 is a section vieW of the vehicle taken 
substantially along the line 4-4 of FIG. 2 looking in the 
direction of the arroWs; 
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[0020] FIG. 5 is a fragmentary perspective vieW of an 
alternate drive loop for the power operated liftgate shown in 
FIGS. 1-4; and 

[0021] FIG. 6 is a fragmentary perspective vieW of 
another alternate drive loop for the poWer operated liftgate 
shoWn in FIGS. 1-4. 

DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0022] Referring noW to the drawings, vehicle 10 has a 
liftgate 12 that is attached to the aft end of the vehicle roof 
by tWo hinge assemblies 14. Hinge assemblies 14 have hinge 
portions that are secured to a roof channel of the vehicle 10 
and hinge portions that are secured to liftgate 12 so that 
liftgate 12 pivots about a substantially horiZontal hinge axis 
16 betWeen a closed position shoWn in FIGS. 1 and 3 and 
an open position shoWn in FIGS. 2 and 4. Liftgate 12 is 
generally permitted to pivot about 90° about the substan 
tially horiZontal hinge axis 1816. HoWever, the range of 
movement can be varied substantially from one model of 
vehicle to another. 

[0023] Liftgate 12 is opened and closed manually or by a 
suitable poWer operating system comprising tWo identical 
poWer units 20 that are installed in the aft end of the vehicle 
body at the respective vertical body pillars 22, commonly 
referred to as the D pillars, that de?ne the Width of the rear 
opening that is closed by liftgate 12. The typical poWer unit 
20 is shoWn in greater detail in FIG. 4. 

[0024] Each poWer unit 20 comprises a ?xed rectangular 
guide channel 24 that is ?xed to a body portion of the vehicle 
by a bracket, fastener, Weldment of the like (not shoWn) at 
or near the D pillar 22 in a vertical orientation. The rectan 
gular guide channel 24 has an elongated vertical slot 26 in 
a rearWard facing Wall 28 of the guide channel 24 that faces 
toWard tailgate 12 When tailgate 12 is in the closed position. 

[0025] A folloWer 30 is disposed in the guide channel 24 
and moves vertically in the guide channel. FolloWer 30 has 
a universal connector in the form of a ball stud 32 that 
projects through slot 26. A rod 34 has a mating universal 
connector in the form of a socket 36 at one end that receives 
the ball stud 32 so that rod 34 is universally connected to 
folloWer 30. Rod 30 has a socket 38 at an opposite end that 
is universally connected to a mating ball stud 40 attached to 
a side Wall of the vehicle lift gate 12. It should be understood 
that any type of universal connector can be used betWeen rod 
34 and folloWer 30 at one end of rod 34 and betWeen rod 34 
and liftgate 12 at the other end of rod 34 and that the 
positions of the ball studs and the sockets of the ball joints 
32, 36 and 38, 40 of illustrated example can be reversed. 

[0026] PoWer unit 20 further comprises a ?rst pulley 42 at 
a loWer end of the guide channel 24 and a second pulley 44 
at an upper end of the guide channel. A ?exible drive loop 
in the form of a drive chain 46 extends into the upper and 
loWer open ends of guide channel 24. The opposite ends of 
drive chain 46 are attached to the opposite ends of folloWer 
30 so that drive chain 46 is in effect, endless. Pulleys 42 and 
44 (Which are preferably idler sprockets When a drive chain 
is used) are aligned With rectangular guide channel 24 so that 
drive chain 46 Wraps part Way around loWer pulley 42 and 
part Way around upper pulley 44 before extending into the 
opposite open ends of guide channel 24. 
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[0027] PoWer unit 20 further comprises a bi-directional 
drive unit 48 having a drive Wheel in the form of a drive 
sprocket 50 that drivingly engages an exterior portion of 
drive chain 46 outside of guide channel 24. Drive sprocket 
50 drives drive chain 46 in one direction to move liftgate 12 
to the open position and in an opposite direction to move 
liftgate 12 to the closed position Drive unit is preferably 
located so that drive sprocket is equidistant from pulleys 42 
and 44 as shoWn in FIG. 4. 

[0028] Bi-directional drive unit 48 includes a reversible 
electric motor 49 and preferably an electromagnetic clutch 
52. Electromagnetic clutch is driven by reversible electric 
motor 49 via a suitable gear set and drive sprocket 50 is 
driven by electromagnetic clutch 52 through a second suit 
able gear set. 

[0029] The operation of the poWer operating system is as 
folloWs. When liftgate 12 is in the open position as shoWn 
in FIG. 2, in phantom in FIG. 3 and in FIG. 4, folloWer 30 
is at or near the top of the elongated slot 26 in guide channel 
24 as best shoWn in FIG. 4. To close liftgate 12 motor 49 and 
electromagnetic clutch 52 are energiZed to rotate drive 
sprocket 50 counterclockWise as vieWed in FIG. 4. This 
moves drive chain 46 counterclockWise in the loop de?ned 
by pulleys 42, 44 and drive sprocket 50 and pulls folloWer 
30 doWn in guide channel 24. As folloWer 30 is pulled doWn, 
liftgate 12 is moved toWard the closed position by rod 34. 
FolloWer 30 is pulled doWn in guide channel 24 until liftgate 
is closed at Which time folloWer 30 is positioned at or near 
the bottom of elongated slot 26 in guide channel 24 as shoWn 
in FIGS. 1 and 3 and in phantom in FIG. 4. When liftgate 
is closed, a limit sWitch or the like is actuated to deenergiZe 
motor 49 and electromagnetic clutch 52. 

[0030] The closed liftgate 12 shoWn in FIGS. 1 and 3 is 
opened by energiZing motor 49 and electromagnetic clutch 
52 to rotate drive sprocket 50 clockWise as vieWed in FIG. 
4. This moves drive chain 46 clockWise in its loop and pulls 
folloWer 24 up in guide channel 24. As folloWer 30 is pulled 
up, liftgate 12 is moved toWard the open position by rod 34. 
FolloWer 30 is pulled up in guide channel 24 until liftgate is 
opened at Which time folloWer 30 is positioned at or near the 
top of elongated slot 26 in guide channel 24 as shoWn in 
FIGS. 2 and 4. When liftgate 12 is opened, a limit sWitch 
or the like is actuated to deenergiZe motor 49 and electro 
magnetic clutch 52. 

[0031] The electromagnetic clutch 52 is deenergiZed after 
the liftgate 12 is opened or closed to facilitate manual 
opening and closing of the liftgate 12 in the event of poWer 
failure. HoWever, the electromagnetic clutch can be elimi 
nated so long as the bi-directional electric motor 49 can be 

back driven by manual movement of the tailgate in the event 
of a poWer failure. 

[0032] While the ?exible drive loop is illustrated as being 
a drive chain 46, any ?exible drive member can be used, 
such as a drive cable 56 or a slotted drive tape 58 that are 

shoWn in FIGS. 5 and 6 respectively. In such instances, 
pulleys 42 and 44 Would be modi?ed to cooperate With the 
drive cable 56 or slotted drive tape 58. In other Words, While 
the present invention has been described as carried out in a 

speci?c embodiment thereof, it is not intended to be limited 
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thereby but is intended to cover the invention broadly Within 
the scope and spirit of the appended claims. 

1. A vehicle having a power operated liftgate that is 
pivotally attached to an aft end of a vehicle roof for pivotal 
movement about a hinge axis betWeen a generally horiZontal 
open position and a closed generally vertical position com 
prising: 

a ?xed linear guide channel, 

a folloWer that moves in the guide channel, the folloWer 
having a universal connector, 

a rod having a mating universal connector at one end that 
is universally connected to the universal connector of 
the folloWer, 

the rod having a second universal connector at an opposite 
end that is universally connected to the vehicle liftgate, 

a ?rst pulley at one end of the guide channel, 

a second pulley at an opposite end of the guide channel, 

a ?exible drive loop attached to the folloWer, the ?exible 
drive loop Wrapping around part of the ?rst pulley and 
part of the second pulley, and 

a bi-directional drive unit engaging the ?exible drive loop 
for driving the ?exible drive loop in one direction to 
move the lift gate to the open position and in an 
opposite direction to move the lift gate to the closed 
position. 

2. The vehicle as de?ned in claim 1 Wherein the ?exible 
drive loop is a drive cable. 

3. The vehicle as de?ned in claim 1 Wherein the ?exible 
drive loop is a drive tape. 

4. The vehicle as de?ned in claim 1 Wherein the ?exible 
drive loop is a drive chain and the ?rst pulley and the second 
pulley are sprockets. 

5. The vehicle as de?ned in claim 1 Wherein the bi 
directional drive unit includes a reversible electric motor, an 
electromagnetic clutch driven by the reversible electric 
motor, and a drive Wheel driven by the electromagnetic 
clutch that drivingly engages the ?exible drive loop. 

6. A vehicle having a poWer operated liftgate that is 
pivotally attached to an aft end of a vehicle roof for pivotal 
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movement about a hinge axis betWeen an open position and 
a closed position about a hinge axis and at least one drive 
unit, comprising: 

a ?xed linear guide channel that is attached to a vertical 
pillar of the vehicle, the ?xed linear guide channel 
having an elongated vertical slot, 

a folloWer that is disposed in the guide channel and that 
moves in the guide channel, the folloWer having a 
universal connector that projects through the slot, 

a rod having a mating universal connector at one end that 
is universally connected to the universal connector of 
the folloWer, 

the rod having a second universal connector at an opposite 
end that is universally connected to a mating universal 
connector of the vehicle lift gate, 

a ?rst pulley at one end of the guide channel, 

a second pulley at an opposite end of the guide channel, 

a ?exible drive loop attached to the folloWer in an endless 
manner, the ?exible drive loop Wrapping around part of 
the ?rst pulley and part of the second pulley, and 

a bi-directional drive unit having a drive Wheel that 
drivingly engages the ?exible drive loop for driving the 
?exible drive loop in one direction to move the lift gate 
to the open position and in an opposite direction to 
move the lift gate to the closed position. 

7. The vehicle as de?ned in claim 6 Wherein the bi 
directional drive unit includes a reversible electric motor and 
an electromagnetic clutch driven by the reversible electric 
motor, and the drive Wheel being driven by the electromag 
netic clutch. 

8. The vehicle as de?ned in claim 7 Wherein the ?exible 
drive loop is a drive cable. 

9. The vehicle as de?ned in claim 7 Wherein the ?exible 
drive loop is a drive tape. 

10. The vehicle as de?ned in claim 7 Wherein the ?exible 
drive loop is a drive chain, and the ?rst pulley, the second 
pulley and the drive Wheel are sprockets. 

* * * * * 


