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5 Claims. (Cl. 26S—124) 

This invention relates to window regulators and more 
particularly to an improved window regulator for moving 
a vehicle window between open and closed positions. 
The window regulator of this invention is of the general 

type including power-operating means mounted on the 
window and engageable with means mounted on the body 
in order to move the window between open and closed 
positions. In the preferred embodiment of the invention, 
a double-ended electric motor is secured to the window 
for swinging movement relative thereto about both 
horizontal and vertical axes. A pair of pinions driven by 
the motor mesh with racks secured to the body to furnish 
the driving connection between the window and the body. 
The pinions are of a width greater than the width of the 
racks in order to permit longitudinal movement of the 
window relative to the racks as the window moves be 
tween its positions. Roller means supported by the 
motor are engageable with the racks to maintain the 
tooth spacing between the lands of the pinion teeth 
and the lands of the rack teeth, with spring means 
continually biasing the motor toward the racks about 
the horizontal axis so as to insure constant mesh 
ing engagement of the pinions with the racks regard 
less of lateral displacement of the racks relative to 
each other or lateral displacement of the window relative 
to one or both racks. A window regulator clutch connects 
spaced portions of the armature shaft adjacent one of 
the pinions to insure that the window will remain in any 
adjusted position thereof by preventing the weight of the 
window and of the electric motor from driving the pinions 
along the racks. 
One feature of the invention is in the mounting of the 

motor for pivotal movement about horizontal and vertical 
axes relative to the window so as to insure constant mesh 
ing engagement of the pinions with the racks regardless 
of lateral displacement of one rack relative to the other 
or lateral displacement of the window relative to the 
racks. Another feature of this invention is in the use of 
the rollers which engage the racks and the biasing springs 
which continually bias the motor toward the racks to 
maintain the tooth spacing between the lands of the pinion 
teeth and the lands of the rack teeth. This feature of the 
invention insures a positive driving connection of the 
motor with the racks at all times. A further feature of 
this invention is in the differential width of the pinions 
relative to the racks to allow longitudinal shifting move 
ment of the window relative to the racks as the window 
moves between its opened and closed positions. Yet an 
other feature of this invention is in the clutch which 
prevents the weight of the window and of the motor from 
driving the pinions relative to the racks when the motor 
is deenergized. 

These and other features of the invention will be readily 
apparent from the following speci?cation and drawings 
wherein: 
FlGURE 1 is a partially broken away partial side eleva 

tional view of a vehicle door having a vertically movable 
door window movable between open and closed positions 
by a window regulator according to this invention; 
FIGURE 2 is a view taken generally along the plane 

indicated by line 2—-—2 of FIGURE 1; 
FIGURE 3 is an enlarged sectional View taken gen 
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eirallydalong the plane indicated by line 3-3 of FIGURE 

; an 
FIGURE 4 is an enlarged sectional view taken gen 

erally along the plane indicated by line 4-4 of 
FIGURE 1. 

Referring now to FIGURE 1 of the drawings a vehicle 
door 10 includes a door outer panel 12 and a door inner 
panel 14 which are spaced apart to provide a window re 
ceiving well 16 for the vertically movable door window 
18. Window 18 opens and closes the rearward portion 
of the door window opening, with the forward portion 
of the door window opening being opened and closed by 
the usual swingable ventilation window 20. 
An angle bracket 22 secured to the lower frame mem 

ber 24 of the window i8‘ is bolted at 26 to ?ange 28 of an 
offset bracket 30. Bracket 30 includes a pair of apertured 
lateral ears 32 which are pivoted by pin 34 to a like pair 
of ears 36 of an angle bracket 38. Bracket 33 is pivoted 
by pin 40 to one leg of an angle bracket 42 which is 
bolted at 44 to a double ended electric motor 46. Motor 
46 can thus swing about a vertical axis de?ned by the axis 
of pin 46 and can also swing about a horizontal axis de 
?ned by the axis of pin 34. A pair of bowed leaf springs 
48 having one end thereof riveted at 50 to bracket 30 en 
gage the bracket 42 so as to continually bias the brackets 
38 and 42 to the left or clockwise about pin 34, as viewed 
in FIGURE 2, and also act to center bracket 42 relative to 
bracket 30 about pin 40. 
A pair of like racks 52 include offset ?anged ends 

which are secured at 54 to the door inner panel 14 in 
order to mount the racks on the body. The central por 
tion of each rack is of generally channel shaped construc— 
tion, with one leg of this portion being provided with 
a number of equally spaced gear teeth 56. The teeth 
56 mesh with pinions 58 and 60 which are driven by 
motor 46. Pinion 58 is suitably ?xed to one end of the 
armature shaft 62 of motor 46 and the width of this 
pinion as well as the Width of the pinion 60 is greater 
than the width of the teeth 56, FIGURES l and 4, so as 
to insure meshing engagement of the pinions with the 
teeth 56 of the racks despite any longitudinal shifting 
movement of the window relative to the racks as the 
Window moves between its open and closed positions. 
The other end of the armature shaft 62 is ?xed to a 
rubber torsional coupling member 64 which is also 

I secured to a shaft member 66 which mounts the pinion 
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60. A clutch member 68 is secured at 70 to a ?ange 72 
of bracket 42 to interconnect the shaft member 66 and 
the bracket 42 when the motor is deenergized. Clutch 
member 68 is of known construction and reference may 
be had to copending application S.N. 43,407, filed July 18, 
1960, for the details of a suitable clutch member. The 
shaft member 66 and the one end of the armature shaft 
62 each rotatably mount a rubber or nylon roller 74 which 
engage the bases of the channel portions of the racks 52 
adjacent the teeth 56 so as to maintain the tooth spacing 
between the lands of the pinion teeth and the lands of 
the rack teeth. The rollers 74 are held in engagement 
with the racks 52 regardless of any movement of the 
motor 46 about either its horizontal or vertical axis by 
means of the springs 48. 
The operation of the window regulator is believed 

obvious and accordingly only a brief description will be 
given. When the motor 46 is operated, the armature 
shaft 62 will rotate to drive the pinion 58 and also 
drive the shaft member 66 so as to drive the pinion 60 
and thereby move the window 18 from its closed position, 
as shown, to any open position. When the shaft member 
66 is rotated, the clutch 68 will be released so as to per~ 
mit rotational movement of the shaft member in either 
direction. 
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Should the racks 52 be laterally displaced relative to 
each other, such displacement is easily compensated for 
by movement of the motor 46 about either or both its 
horizontal and vertical axes. Additionally, if the window 
18 does not move in a straight vertical path between its 
open and closed positions, such movement will also be 
compensated for by movement of motor 46 about either 
its horizontal or vertical axes. Of course, regardless of 
the position of the motor 46 about either its horizontal or 
vertical axis, the tooth spacing between the teeth of the 
pinion and the teeth of the rack will be maintained by 
means of the rollers 74 and its springs 48. 

Thus this invention provides a new and improved 
window regulator. 
What is claimed is: 
1. In a vehicle body including a window opening and 

a window movable in a multiplicity of planes between 
open and closed positions with respect to said opening, 
the combination comprising, power operating means, 
means operatively interconnecting said power operating 
means and said window for selective movement of said 
window and said power operating means relative to each 
other about horizontal and vertical axes, rack means 
mounted on said body, pinion means driven by said 
power operating means and engageable with said rack 
means to thereby move said window, and means main 
taining the working depth of said pinion means and said 
rack means regardless of the horizontal or vertical posi 
tion of said window and said power operating means 
relative to each other. 

2. In a vehicle body including a window opening and 
a window movable in a multiplicity of planes between 
open and closed positions‘with respect to said opening, 
the combination comprising, power operating means, 
means operatively interconnecting said power operating 
means and said window for selective movement of said 
window and said power operating means relative to each 
other about horizontal and vertical axes, rack means 
mounted on said body, pinion means movable with said 
power operating means and driven thereby, means biasing 
said pinion means into engagement with said rack means, 
and means limiting movement of said pinion means 
relative to said rack means to maintain the working depth 
of said pinion means and said rack means regardless of the 
horizontal or vertical position of said window and‘said 
power operating means relative to each other. 

3. In a vehicle body including a window opening and 
a window movable in a multiplicity of planes between 
open and closed positions with respect to said opening, 
the combination comprising, power operating means, 
means operatively interconnecting said power operating 
means and said window for selective movement of said 
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window and said power operating means relative to each 
other about horizontal and vertical axes, rack means 
mounted on said body, pinion means movable with said 
power operating means and driven thereby, means biasing 
said pinion means into engagement with said rack means, 
means limiting movement of said pinion means relative 
to said rack means to maintain the working depth of said 
pinion means and said rack means regardless of the 
horizontal or vertical position of said window and said 
power operating means relative to each other, and means 
preventing movement of said window when said power 
operating means are deenergized. 

4. In a vehicle body including a window opening and 
a window movable in a multiplicity of planes between 
open and closed positions with respect to said opening, 
the combination comprising, an electric motor, means 
operatively interconnecting said motor and said window 
for selective movement of said motor and said window 
relative to each other about horizontal and vertical axes, 
rack means mounted on said body, pinion means secured 
to the armature shaft of said motor and engageable with 
said rack means to thereby move said window, means 
engageable with said rack means to maintain the working 
depth of said pinion means and said rack means regard 
less of the horizontal or vertical position of said window 
and said motor relative to each other, and resilient means 
biasing said motor about its horizontal and vertical axes 
toward said rack means to hold said engageable means 
in engagement with said rack means. 

5. In a vehicle body including a window opening and 
a window movable between open and closed positions 
with respect to said opening, the combination comprising, 
an electric motor, means operatively interconnecting said 
motor and said window for selective movement of said 
motor and said window relative to each other about 
horizontal and vertical axes, pinion means secured to 
the armature shaft of said motor and engageable with 
said rack means to thereby move said window, means 
engageable with said rack means to maintain the working 
depth of said pinion means and said rack means regard 
less of the horizontal or vertical position of said window 
and said motor relative to each other, resilient means 
biasing said motor about its horizontal and vertical axes 
toward said rack means to hold said engageable means in 
engagement with said rack means, and clutch means pre 
venting movement of said window when said motor is 
deenergized. 
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