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A window lift system generally comprises
a motor (48) driving a threaded shaft (56)
threadably engaging a nut (52) slidably mounted
in a bracket (46). A link (54) has a first
end rotatably mounted to the nut (52) and a
second end rotatably mounted to an end (28) of
a pivotally mounted arm (24). An opposite end
(26) of the arm engaging the window glass (22)
raises and lowers the window glass as the arm
pivots.
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WINDOW LIFT SYSTEM

BACKGROUND OF THE INVENTION

The present invention relates generally to window lift system and more
particularly to a window lift system using a screw drive.

Current window lift systems generally comprise a first arm pivotally
mounted between a first end supporting a window glass and a second end
having a 90° sector of gear teeth. The gear teeth engage a spur gear which is
coupled to a worm gear driven by a worm driven by a motor. The motor
drives the worm, worm gear and spur gear rotatably, thereby causing the first
arm to pivot. The pivoting of the first arm raise and lower the window glass.
A second arm is typically pivotally mounted to the first arm between the first
end and pivot point of the first arm. A first end of the second arm supports
the window glass while an opposite second end of the second arm is pivotally
mounted to a slide which freely slides forwardly and rearwardly during the
raising and lowering of the window.

The known window lift system has low efficiency, due to the low
efficiency of the worm/worm gear engagement. Further, the cost of the

known system is relatively high, due to the number of gears.

SUMMARY OF THE INVENTION

The present invention provides an improved window lift system which
is simplified, has a reduced number of parts and exhibits increased efficiency.

In a first embodiment, the window lift motor rotatably drives a
threaded shaft which threadably engages an internally threaded nut, which in
turn engages a second end of a first arm pivotally mounted between first and
second ends. Preferably, a link has a first end rotatably mounted to the nut
and an opposite second end rotatably mounted to the second end of the first

arm. The nut is slidably mounted in a guide in a bracket to which the motor
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is fixedly mounted and in which the first arm is pivotally mounted.
Preferably, the motor includes a two-stage coupled epicyclic gear unit which
provides an increase in torque for driving the threaded shaft.

In operation, rotation of the motor rotatably drives the threaded shaft,
thereby moving the nut along the guide in the bracket. Movement of the nut
along the guide in the bracket causes the arm to pivot, thereby raising and
lowering the window.

In a second embodiment according to the present invention, a window
glass is supported by a first support and a second support. Preferably, the
first and second supports are positioned adjacent the structural supports in the
door, which in the front door are the A and B pillars, respectively. First and
second linear displacement devices are secured to the first and second
supports, respectively. The first and second linear displacement devices are
mounted generally parallel to the direction of travel of the window glass.

As a result, the first and second linear displacement devices are
mounted adjacent the A and B pillars respectively. There is no window
support hardware generally near the center of the door which could interfere
with the mounting of a side-impact air bag.

A single motor preferably drives both the first and second linear
displacement devices. Preferably, each linear displacement device comprises
a threaded shaft threadably engaging the supports, such that rotation of the
threaded shaft causes a support to raise and lower the window. Preferably, the
motor is mounted near a lower edge of the door. A rotary cable extends from
either axial end of the motor to drive each threaded shaft. Preferably, a spur
gear is secured to the end of each cable and engages a face gear mounted on

an end of each threaded shaft.
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BRIEF DESCRIPTION OF THE DRAWINGS

The above, as well as other advantages of the present invention,
will become readily apparent to those skilled in the art from the following
detailed description of a preferred embodiment when considered in the light
of the accompanying drawings in which:

Figure 1 is a window lift system of the present invention;

Figure 2 is an exploded view of the window lift system of Figure 1;

Figure 3 is a sectional view of the motor and gear unit of Figure 1,
taken along line 3-3;

Figure 4 is a perspective view of a window lift system according to a

second embodiment of the present invention;

Figure 5 is a side view of the window lift system of Figure 3.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT

The present invention provides a window lift system 20 for raising and
lowering a window glass 22, such as in a vehicle door. The window lift
system 20 is generally of the type having a first arm 24 having a first end 26
supporting the window glass 22 and an opposite second end 28, wherein the
first arm 24 includes a pivot point 30 between the first end 26 and second end
28 about which the first arm 24 pivots to raise and lower the window glass 22.
A second arm 34 is pivotally mounted to the first arm 24 and a second pivot
point 36. The second arm 34 includes a first end 38 supporting the window
glass 22 and an opposite second end 40 pivotally mounted to a slide 42 which
moves forwardly and rearwardly during the raising and lowering of the
window glass 22.

The window lift system 20 of the present invention provides a bracket
46 to which the first arm 24 is pivotally mounted. A motor 48 is mounted to
the bracket 46 and rotatably drives a threaded shaft 50 or screw via a gear unit
51. The threaded shaft 50 threadably engages a threaded slide 52, secured to
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but movable relative to the bracket 46 as will be described in further detail
below. The slide 52 is preferably an internally threaded polymer core nut 52.
A link 54 includes a first end 56 pivotally mounted to the slide 52 and a
second end 58 pivotally mounted to the second end 28 of the first arm 24,

As can be seen in Figure 2, the slide 52 preferably includes a pivot pin
62 extending downwardly through an aperture 64 in the first end 56 of the link
54. The pivot pin 62 also extends into an elongated guide 66, which is a slot
through the bracket 46. The pivot pin 62 is secured to the bracket 46 by a nut
68 or other fastener.

A bolt 72 is inserted through an aperture 74 in the second end 28 of the
first arm 24, through an aperture 76 in the second end 58 of the link 54 and
secured by a nut 78, or other fastener. The first arm 24 is pivotally mounted
to the bracket 46 by a pin 80.

As can be seen in Figure 3, the gear unit 51 generally comprises a gear
housing 81 mounted to the motor 48. The gear unit 51 further includes a
stage one sun gear 82 coupled to the armature 83 of the motor 48. The stage
one sun gear 82 engages a stage one planet gear 84 which in turn engages a
stage one ring gear 85. The stage one ring gear 85 engages a stage two sun
gear 86 which engages a stage two planet gear which is fixedly mounted
relative to the gear housing 81. The stage two planet gear 87 engages a stage
two ring gear 88 which drives the threaded shaft 50 which is supported in the
gear housing 81 by a bearing 89.

In operation, rotation of the threaded shaft 50 by the motor 48 causes
linear displacement of the slide 52 along guide 66 of the bracket 46. The slide
52 engages the second end 28 of the first arm 24 via the link 54, thereby
causing the first arm 24 to pivot about pivot point 30 in bracket 46 and raising
or lowering the first end 26 of the first arm 24 and the window glass 22. As
is well known, as the first end 26 of the first arm 24 is raised and lowered, the
first end 38 of the second arm 34 raises and lowers in a similar fashion.
During operation, the threaded shaft 50 has many threads in contact with slide

52, thereby increasing reliability of the window lift system 20. Further, the
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efficiency of the window lift system is high compared to existing systems, due
to the efficiency of the threaded shaft 50 engagement with slide 52. The
window lift system 20 is also quieter than existing systems, because the
driving engagement between the threaded shaft 50 and slide 52 will generate
high frequency noise which can easily be damped. Further, the cost of the
window lift system 20 is less than the existing systems because the number of
parts is reduced and complicated parts are eliminated.

A window lift system 90 for raising and lowering a window glass 92
according to another embodiment of the present invention is shown in Figure
4. The window lift system 90 generally comprises a forward support 94 and
rearward support 96 engaging a bottom edge 98 of the window glass 92. The
forward and rearward supports 94, 96 are positioned adjacent forward and
rearward edges 100, 102, respectively, of the window glass 92. Each of the
supports 94, 96 is threadably engaged by a threaded shaft 106, 108
respectively. The threaded shafts 106, 108 or screws, are rotatably mounted
to a door trim panel 110. Rotation of the threaded shafts 106, 108 causes
raising or lowering of the supports 94, 96 and window glass 92.

Preferably, a single motor 114 drives both threaded shafts 106, 108.
The motor 114 is preferably mounted adjacent a lower edge of the door trim
panel 110. The motor 114 rotatably drives a pair of rotary cables 116
extending from either axial end of the motor 114. The cables 116 are
mounted in conduit 118. As can be seen in Figure 5, each of the cables 116
rotatably drives a spur gear 120 which engages a face gear 122 mounted at a
lower end of each threaded shaft 106, 108.

In operation, the motor 114 rotatably drives cables 116 and spur gears
120. Spur gears 120 rotatably drive face gears 122 and therefore threaded
shafts 106, 108. Rotation of threaded shafts 106, 108 causes the raising and
lowering of supports 94, 96 and therefore window glass 92.

Since the drive mechanisms, i.e. the threaded shafts 106, 108 and
supports 94, 96, are positioned adjacent the forward edge 100 and rearward
edge 102 of the window glass 92, they will also be positioned close to the A
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and B pillars in the door. In the window lift system 90, there are no
mechanisms between the A and B pillars that can interfere with the mounting
of side-impact air bags. It should be apparent that the threaded shafts 106, 108
could be replaced with other linear displacement devices, such as belt drive
systems. Further, although the window lift system 90 preferably utilizes a
single motor 114 in order to reduce costs, more than one motor could also be
used.

Preferably the motor 48 includes a gear unit which selectively provides
one of a plurality of gear ratios, such that the speed of the armature shaft can
be reduced and torque can be increased.

In accordance with the provisions of the patent statutes, the
present invention has been described in what is considered to represent a
preferred embodiment. However, it should be noted that the invention can be
practiced otherwise than as specifically illustrated and described without

departing from its spirit or scope.



10

15

20

25

30

WO 99/02811 PCT/US98/13746

WHAT IS CLAIMED IS:

1. A window lift system comprising:

a motor rotatably driving a threaded shaft;

an arm pivotally supported between a first end for supporting a window
glass and a second end;

a threaded slide threadably engaging said shaft, said slide engaging said
second end of said arm, such that rotation of said shaft causes linear
displacement of said slide relative to said shaft and therefore pivotal movement

of said arm.

2. The window lift system of Claim 1 wherein said slide comprises

an internally threaded nut.

3. The window lift system of Claim 1 further comprising a link
having a first end rotatably mounted to said slide and an opposite second end

rotatably mounted to said second end of said arm.

4. The window lift system of Claim 1 further comprising a
bracket, said bracket defining a guide limiting movement of said slide along

said guide.

5. The window lift system of Claim 4 wherein said guide is a slot

in said bracket, said slide including a portion extending into said slot.

6. The window lift system of Claim wherein said arm is pivotally

mounted to said bracket and said motor is mounted to said bracket.

7. The window lift system of Claim 1 wherein said arm is a first
arm, said window lift system including a second arm having a first end for

supporting a window glass and a slidably mounted opposite second end.
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8. The window lift system of Claim 1 further including a gear unit
coupling said motor to said threaded shaft, said gear unit providing a plurality

of gear ratios between said motor and said threaded shaft.

9. A window lift system comprising:

a window glass having a forward edge, an opposite rearward edge and
a bottom edge adjacent said forward edge and said rearward edge, said
window glass supported by a first support adjacent said forward edge and a
second support adjacent said rearward edge;

a first threaded shaft threadably engaging said first support;

a second threaded shaft threadably engaging said second support;

a motor rotatably driving said first and second threaded shafts.

10. A window lift system comprising:

a first support and a second support for supporting a window glass;

a first linear displacement device secured to said first support, raising
and lowering said first support; and

a second linear displacement device secured to said second support,

raising and lowering said second support.

11.  The window lift system of Claim 10 further including a window
glass, wherein said first support is positioned adjacent a forward edge of said
window glass and said second support is positioned adjacent an opposite

rearward edge of said window glass.

12.  The window lift system of Claim 10 wherein said linear
displacement devices comprise rotatable threaded shafts threadably engaging

said first and second supports.

13.  The window lift system of Claim 12 further including a single

motor driving said first and second linear displacement devices.
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14. The window lift system of Claim 13 wherein said motor is

coupled to each said threaded shaft by a spur gear engaging a face gear.

15. The window lift system of Claim 14 wherein said motor is
coupled to each said threaded shaft by a cable rotatably driving one of said

spur gear and said face gear.
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