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(57) ABSTRACT 

A passenger van is equipped With a drive mechanism for 
poWer operation of a slideable side door. The drive mecha 
nism has a ?exible drive member that travels in a closed loop 
Which includes travel through a center track that supports 
and guides a hinge and roller assembly that is attached to the 
rear of the side door. The ?exible drive member has a cogged 
portion that is driven by an electric motor to open and close 
the side door. The remaining portion is uncogged for 
economy 0 f manufacture and for releasing the ?exible drive 
member from a clutch of the hinge and roller assembly to 
open the side door manually very easily. An electromagnetic 
clutch may also be included to reduce manual operating 
effort. 
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DRIVE MECHANISM FOR POWER OPERATED 
SLIDEABLE SIDE DOOR 

RELATED APPLICATION 

[0001] This patent application claims bene?t of US. Pro 
visional patent application No. 60/286,418 ?led Apr. 25, 
2001. 

FIELD OF THE INVENTION 

[0002] This invention relates to automotive vehicles hav 
ing a slideable side door and more particularly to a drive 
mechanism for a poWer operated slideable side door. 

BACKGROUND OF THE INVENTION 

[0003] US. Pat. No. 5,316,365 granted to HoWard W. 
Kuhlman and Jeffrey K. Joyner May 31, 1994 discloses a 
passenger van that has a slidable side door. The door is 
supported on and slideable in three tracks. A module for 
poWer operation of the door is mounted inside the van 
adjacent to the center track that supports and guides the rear 
of the door. The module includes a front cable and a rear 
cable. The front cable is attached to a front cable drive 
pulley, then extends through a front cable roller guide 
assembly and is then attached to a hinge and roller assembly. 
The rear cable is attached to a rear cable drive pulley then 
extends through a rear cable roller guide, assembly, and is 
then attached to the hinge and roller assembly. The front and 
rear cable drive pulleys are driven by an electric motor via 
an electromagnetic clutch to open and close the sliding door. 
The electromagnetic clutch permits manual opening and 
closing of the side door When it is disengaged, thus avoiding 
the need to back drive the electric motor. HoWever, the 
cables and pulleys are part of a complicated system and must 
be back driven during manual operation Which could be a 
disadvantage particularly in a manual opening operation. 

SUMMARY OF THE INVENTION 

[0004] This invention provides a drive mechanism for 
poWer operation of a slideable side door of an automotive 
vehicle, such as a passenger van. The drive mechanism has 
an ?exible drive member that travels in a closed loop, a 
portion of Which is through a track that supports and guides 
a hinge and roller assembly that is attached to the door. The 
?exible drive member is attached to the hinge and roller 
assembly is a composite having a cogged portion that is 
driven an electric motor to open and close the door. The 
remainder of the ?exible drive member is uncogged for 
economy of manufacture. The hinge and roller assembly 
preferably has a normally engaged clutch that clamps the 
hinge and roller assembly to the ?exible drive member for 
poWer operation of the door. The clutch can be disengaged 
manually to open the door manually very easily because 
neither the ?exible drive member nor the electric motor need 
be back driven. The drive mechanism also includes an 
optional electromagnetic clutch that is driven by the electric 
motor and that in turn drives the cogged portion of the 
?exible drive member. The electromagnetic clutch is de 
energiZed after each poWer opening or poWer closing to 
make a subsequent manual opening or closing easier 
because neither the electromagnetic clutch nor the electric 
motor need be back driven. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0005] FIG. 1 is a side vieW of a passenger van equipped 
With a sliding side door of the invention; 
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[0006] FIG. 2 is a schematic perspective vieW of the drive 
mechanism for opening and closing the sliding side door 
shoWn in FIG. 1; 

[0007] FIG. 3 is an enlarged bottom vieW of a hinge and 
roller assembly in the drive mechanism shoWn in FIG. 2 
taken substantially along the line 3-3 looking in the direction 
of the arroWs; 

[0008] FIG. 4 is a section taken substantially along the 
line 4-4 of FIG. 2 looking in the direction of the arroWs; and 

[0009] FIG. 5 is an enlarged perspective vieW of an 
alternate hinge and roller assembly for the drive mechanism 
shoWn in FIG. 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0010] Referring noW to FIGS. 1 and 2, an automotive 
vehicle, such as a passenger van 10 has a hinged front door 
12 on each side of the vehicle and at least one sliding side 
door 14 behind the front doors that may be poWer driven. 
Such vehicles are Well knoWn and need not be described in 
detail. See for instance the Kuhlman ’365 patent discussed 
above. 

[0011] The poWer sliding door 14 is supported and guided 
by an upper track 16, a center track 18, and a loWer track 20 
as shoWn in FIG. 1. An upper hinge and roller assembly 22 
is attached to the upper forWard corner of the poWer sliding 
door and runs in the upper track 16. A loWer hinge and roller 
assembly 24 is attached to the loWer forWard corner of the 
poWer sliding door and runs in the loWer track 20. A hinge 
and roller assembly 26 is pivotally attached to the rear 
portion of the poWer sliding door 14 betWeen the upper and 
loWer portions of the poWer sliding door. 

[0012] Referring noW to FIGS. 2 and 3, the hinge and 
roller assembly 26 has a carriage 28. A support roller 30 
pivotally attached to carriage 28 for rotation about a gener 
ally horiZontal axis, supports the rear portion of door 14 and 
runs in the center track 18. TWo guide rollers 32 and 34 are 
pivotally attached to carriage 28 for rotation about generally 
vertical axes and run in an upper channel portion 36 of the 
center track 18. Avertical hinge pin 38 passes through a pair 
of hinge apertures in carriage 28 and through hinge apertures 
in a bracket 29 attached to the rear edge of the poWer sliding 
door 14 to connect carriage 28 to poWer sliding door 14. 

[0013] The poWer sliding door 14 moves horiZontally 
inWard toWard the center of the van 10 for latching and 
sealing. Latches 42 and 44 are provided at the front and rear 
of the poWer sliding door 14 Which moves horiZontally 
inWard to compress resilient seals and to latch. InWard 
horiZontal movement of the sliding door 14 is obtained by 
curving the forWard ends of the upper, center and loWer 
tracks 16, 18 and 20 inWardly toWard the center of van 10. 
When the hinge and roller assembly 26 passes around the 
curved forWard end 45 of center track 18, the hinge and 
roller assembly 26 pivots inWardly and moves the rear 
portion of side door 14 horiZontally inWard toWard the side 
of van 10. 

[0014] The drive mechanism 50 for opening and closing 
the side door 14 comprises the hinge and roller assembly 26 
and further includes a ?exible drive member 52 that travels 
in a closed loop With a portion of the loop disposed in track 
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18 along the entire length of the track as best shown in FIG. 
2. The portion of the loop disposed in track 18 travels in 
close proximity to the hinge and roller assembly 26. Flexible 
drive member 52 is an endless cable 54 that has a cogged 
portion 56 and an uncogged portion 58. Cogged portion 56 
includes a plurality of round beads 57 that are spaced 
longitudinally along cable 54. Uncogged portion 58 includes 
a master link 60 near one end of cogged portion 58 as best 
shoWn in FIG. 3. Master link 60 is also preferably a round 
bead that is larger than the round beads 57 of cogged portion 
56. 

[0015] A unique ?exible drive member that is made as 
described beloW provides a suitable ?exible drive member 
52. 

[0016] A front pulley 60 engages the ?exible drive mem 
ber 52 at a front end of track 18 and a rear cable guide 62 
engages the ?exible drive member 52 at a rear end of the 
track 18. Cable guide 62 may be stationary as shoWn or may 
be a rotatable pulley (not shoWn). Aportion of the loop that 
is disposed outside the track 18 runs betWeen front pulley 60 
and rear cable guide 62. The portion outside track 18 is 
guided by a fence 64 at the curved front end of track 18, or 
by some other guide that may or may not be an integral part 
of track 18. 

[0017] A drive assembly 66 is attached to van 10 in any 
suitable manner. Drive assembly 66 comprises an electric 
motor 68 that drives an electromagnetic clutch 70. Clutch 70 
in turn drives front pulley 60 Which is con?gured as a 
sprocket to drive the cogged portion 56 of cable 54 as best 
shoWn in FIG. 4. 

[0018] The hinge and roller assembly 26 includes a clutch 
72 for clamping hinge and roller assembly 26 to the ?exible 
drive member 52 as best shoWn in FIG. 3. Clutch 72 
comprises a stationary Wall 74 at an inner end of carriage 28, 
a clamp arm 76 that is pivotally attached to the carriage 28 
outWardly of the stationary Wall 74, a spring 78 that biases 
the clamp arm 76 toWard the stationary Wall 74 and an 
actuator 80 for pivoting the clamp arm 76 aWay from the 
stationary Wall 74. Wall 74 includes a stop shoulder 82 
engaged by master link 60 to pull hinge and roller assembly 
26 rearWard, that is toWard the right as vieWed in FIGS. 2 
and 3, When ?exible drive member 52 is driven counter 
clockWise by drive assembly 66. 

[0019] Clamp arm 76 includes a cradle 84 that is siZed to 
receive a portion of master link 61 and hold master link 61 
against Wall 74 and juxtaposed stop shoulder 82 When clamp 
arm 76 is in an engaged position as shoWn in FIG. 3. Clamp 
arm 76 is held in the engaged position by spring 78. In this 
engaged position, master link 61 engages cradle 84 to pull 
hinge and roller assembly 26 forWard, that is toWard, the left 
as vieWed in FIGS. 2 and 3 When ?exible drive member 52 
is driven clockWise. Clamp arm 76 also includes a ramp 86 
betWeen cradle 84 and the free end of the clamp arm 76. 
Ramp 86 guides master link 61 into a nested position in 
cradle 84 as explained beloW. 

[0020] Actuator 80 comprises a conventional pull cable 88 
having a core 90 that moves Within a sheath 92. One end of 
the core 90 is attached to the free end of clamp arm 76 and 
the adjacent end of the sheath 92 is attached to cradle 28 as 
shoWn in FIG. 3. The opposite end of pull cable 88 may be 
attached to a manual release lever 94 or another operator, 
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such as a door handle (not shoWn), that is operated in the 
manner of a manual release lever. 

[0021] Drive mechanism 66 operates in the folloWing 
manner. In order to poWer open side door 14, electric motor 
66 and electromagnetic clutch 70 are energiZed by a control 
71 to rotate sprocket 60 counterclockWise. This drives the 
cogged portion 56 of ?exible drive member 52 so that the 
?exible drive member 52 travels in a closed loop in a 
counterclockWise direction. Flexible drive member 52 thus 
pulls hinge and roller assembly 26 and side door 14 that is 
attached to the assembly rearWard from a closed position to 
an open position, that is, to the right as vieWed in FIG. 2. 
When side door 14 is fully open, electric motor 66 and 
electromagnetic clutch 70 are de-energiZed by any Well 
knoW technique, such as by operating a limit sWitch or 
electronic circuit that sends a signal to control 71. 

[0022] For a poWer closure, electric motor 66 and elec 
tromagnetic clutch 70 are energiZed by control to rotate 
sprocket 60 clockWise so that the cogged portion 56 is driven 
in the opposite direction and ?exible drive member 52 
travels clockWise in the loop as vieWed in FIGS. 2 and 3. 
This moves side door 14 to the left to the closed position. 
When side door 14 is fully closed, electric motor 66 and 
electromagnetic clutch 70 are deenergiZed by control 71. 
Thus cogged portion 56 need only be long enough to move 
side door 14 from the closed position to the open position, 
or stated another Way, from the open position to the closed 
position, Which is the same length. 

[0023] Controls for electric motors and electromagnetic 
clutches are Well knoW and consequently control 71 is not 
illustrated in detail because any suitable control may be 
used. 

[0024] In addition to the poWer operation described above, 
side door 14 can be closed or opened manually Without 
much effort because electromagnetic clutch 70 is deener 
giZed so that side door 14, hinge and roller assembly 26, and 
?exible drive member 52 can be moved Without the neces 
sity of back driving the electromagnetic clutch 70 and the 
electric motor 68. 

[0025] As another alternative, the side door 14 can be open 
manually With even less effort by operating release lever 94 
to pull clamp arm 76 aWay from Wall 74 to the disengaged 
position shoWn in phantom in FIG. 3A. When clamp arm 76 
is in the disengaged position, master link 61 can pass 
through passage 96 betWeen Wall 74 and clamp arm 76 
forWardly of stop shoulder 82. Consequently, side door 14 
and hinge and roller assembly 26 can be pulled to the open 
position Without the necessity of moving the ?exible drive 
member 52 because the uncogged portion 58 simply slides 
through the passage 96 of clutch 72 after master link 61 
passes by cradle 84. Moreover, the side door 14 can be 
opened manually very easily When the master link 60 is 
released even if the electromagnetic clutch 70 is not disen 
gaged for one reason or another or even if the ?exible drive 
member 52 is jammed for one reason or another. After the 
side door 14 is opened in this manner, the side door 14 can 
then be closed manually or With poWer. The manual closing 
of side door 14 is essentially as easy as the manual opening 
because the uncogged portion 58 of the ?exible drive 
member 52 simply slides back through passage 96 of clutch 
72 as the side door 14 is being closed. As the side door 14 
nears its ?nal closed position, master link 60 engages ramp 
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86 and cams clamp arm 76 away from Wall 74 against the 
action of spring 78. When master link 60 reaches cradle 84, 
spring 78 biases clamp arm 76 to the engaged position 
shoWn in solid line in FIG. 3. 

[0026] The manual release operator, such as manual 
release lever 94, preferably provides a feed back to control 
71 so that the motor 68 and electromagnetic clutch 70 of 
drive assembly 66 do not operate When the manual release 
operator is actuated for the manual opening described above. 
It should be noted that the side door 14 can also be poWer 
closed after such a manual opening. Electric motor 68 and 
electromagnetic clutch 70 are ?rst energiZed to drive hinge 
and roller assembly 26 via ?exible drive member 52 from 
the closed position to the open position in Which case the 
master link 60 reconnects to hinge and roller assembly 26 as 
described above in connection With the manual closing. 
Electric motor 68 and electromagnetic clutch 70 are then 
energiZed to drive hinge and roller assembly 26 via ?exible 
drive member 52 from the open position to the closed 
position. 

[0027] The manual release actuator 94 can be actuated at 
any time to move the side door 14 to the fully open position 
and thus the side door 14 can be moved from a partially open 
position to a fully open position. Thus the invention con 
templates a control 71 that is responsive to the position of 
the master link 60 as Well as the position of the hinge and 
roller assembly 26. 

[0028] The ?rst embodiment of the invention provides 
signi?cant operational advantages in addition to the savings 
brought about by using a partially cogged drive member 52. 

[0029] FIG. 5 shoWs an alternative hinge and roller 
assembly 126 that can be used in place of the hinge and 
roller assembly 26 shoWn in FIGS. 1, 2, 3 and 4. Hinge and 
roller assembly 126 is substantially identical to hinge and 
roller assembly 26 With respect to the mechanical parts that 
are used to support and guide the side door 14 in track 18 and 
these parts are labeled With by adding 100 to the identifying 
numerals. HoWever, the clutch 72 has been eliminated and 
the ?exible drive member 152 is noW ?xed to the hinge and 
roller assembly 126. 

[0030] In this case, the cable 154 can be split and the 
master link 60 can be eliminated. One end of the cogged 
portion 156 is then attached to a forWard portion of carriage 
128 by a connector 159 While the adjacent end of the 
uncogged portion 158 is attached to a rearWard portion of 
carriage 128 by a second connector 161. Such an arrange 
ment in effect provides an endless cable. Alternatively a 
continuous cable loop or a continuous cable loop With a 
master link can be used as in the ?rst embodiment. In either 
case, the continuous cable loop cable can be attached to the 
carriage 128 by a single connector. Moreover, if the con 
tinuous cable loop includes a master link, such as master link 
60, the master link can be used to attach the continuous cable 
loop to the carriage 128. 

[0031] This poWer operation of the second embodiment of 
the invention Works substantially in the same Way as the ?rst 
embodiment. To poWer operate the side door 14, electric 
motor 68 and electromagnetic clutch are energiZed by con 
trol 7 Ito drive sprocket 60 in one direction or the other to 
drive ?exible drive member 152 clockWise or counterclock 
Wise to open or close side door 14. When side door 14 is 
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fully closed or fully open, electric motor 68 and electro 
magnetic clutch are deenergiZed by control so that side door 
14 can still be opened and closed manually Without much 
effort Whenever a manual operation is desired or necessary 
because of a poWer failure. 

[0032] HoWever, as indicated above, clutch 72 has been 
eliminated so that the ?exible drive member must be back 
driven in all manual operations. Thus the second embodi 
ment provides most of the operational advantages of the ?rst 
embodiment While retaining the economy brought about by 
using a partially cogged ?exible drive member 152. 

[0033] While speci?c embodiments have been illustrated, 
other embodiments are possible. For instance, the electro 
magnetic clutch 70 can be eliminated in either the ?rst or the 
second embodiment to retain the economy brought about by 
using a partially cogged ?exible drive member. The partially 
cogged ?exible drive member not only realiZes economy in 
construction of the ?exible drive member itself but also 
provides an additional economy in that the ?exible drive 
member is pulled to open the side door and pulled to close 
the side door, thus eliminating any need for tensioners in the 
drive mechanism 50. 

[0034] Moreover, While the preferred embodiments are 
illustrated With a drive pulley 60 and only one cable guide 
60 for driving and guiding the ?exible drive member 52 
additional guides, both stationary and rotary can be used to 
establish the travel loop for the ?exible drive member 52. 
Furthermore, the parts of the drive mechanism can be 
rearranged so that the sprocket 60, motor 68 and electro 
magnetic clutch 70 are at a rear end of track 18. In other 
Words, While preferred embodiments of the invention have 
been shoWn and described, other embodiments Will noW 
become apparent to those skilled in the art. Accordingly, the 
invention is not to be limited to that Which is shoWn and 
described but by the folloWing claims. 

We claim: 
1. A drive mechanism for a poWer operated slideable side 

door that is attached to a hinge and roller assembly that 
travels in a track of a vehicle comprising: 

a ?exible drive member, 

means to drive the ?exible drive member in a loop so that 
a portion of the loop travels in the track juxtaposed the 
hinge and roller assembly, 

the ?exible drive member having a cogged portion and an 
uncogged portion. 

2. The drive mechanism as de?ned in claim 1 Wherein the 
?exible drive member comprises a cable and the cogged 
portion comprises a plurality of beads spaced along the 
cable. 

3. The drive mechanism as de?ned in claim 2 Wherein the 
cogged portion engages a sprocket that is part of the means 
to drive the ?exible drive ment in a loop. 

4. A drive mechanism for a poWer operated slideable side 
door that is attached to a hinge and roller assembly that 
travels in a track of a vehicle comprising: 

an endless ?exible drive member, 

means to drive the endless ?exible drive member in a loop 
so that a portion of the loop travels in the track 
juxtaposed the hinge and roller assembly, 
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a sprocket that is part of the means to drive the endless 
?exible drive member and that is attached to the track 
near one end, 

the ?exible drive member comprising a cable having a 
cogged portion and an uncogged portion, the cogged 
portion comprising a plurality of cogs spaced along the 
cable. 

5. The drive mechanism as de?ned in claim 4 Wherein the 
?exible drive member is attached to the hinge and roller 
assembly. 

6. The drive mechanism as de?ned in claim 4 Wherein the 
?exible drive member is attached to the hinge and roller 
assembly by a clutch. 

7. A drive mechanism for a poWer operated slideable side 
door that is attached to a hinge and roller assembly that 
travels in a track of a vehicle comprising: 

an endless ?exible drive member, 

means to drive the endless ?exible drive member in a loop 
so that a portion of the loop travels in the track 
juxtaposed the hinge and roller assembly, 

a sprocket that is part of the means to drive the endless 
?exible drive member and that is attached to the track 
near one end, 

the ?exible drive member comprising a cable having a 
cogged portion and an uncogged portion, 
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the cogged portion engaging the sprocket and comprising 
a plurality of cogs spaced along the cable, 

the uncogged portion having a master link near an end of 
the cogged portion of the cable, 

a clutch mounted on the hinge and roller assembly, 

the clutch engaging the master link to attach the uncogged 
portion of the cable to the hinge and roller assembly 
When the clutch is engaged. 

8. The drive mechanism as de?ned in claim 7 Wherein the 
master link is larger than the cogs of the cogged portion and 
Wherein the clutch comprises a stationary Wall of the hinge 
and roller assembly and a clamp arm that is pivotally 
attached to the hinge and roller assembly. 

9. The drive mechanism as de?ned in claim 8 Wherein the 
clamp arm is spring biased to an engaged position, Wherein 
the stationary Wall has stop shoulder that engages the master 
link When the clamp arm is in the engaged position and the 
hinge and roller assembly is pulled in one direction, and 
Wherein the clamp arm has a cradle that engages the master 
link When clamp arm is in the engaged position and the 
hinge and roller assembly is pulled in an opposite direction. 

10. The drive mechanism as de?ned in claim 9 further 
including an actuator for moving the clamp to a disengaged 
position and Wherein the clamp arm has a ramp betWeen a 
free end of the clamp arm and the cradle. 

* * * * * 


