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This invention relates to window regulators 
and the object of the invention is to provide a 
regulator which is provided with spring actu 
ated means for supporting the weight of a sash 
While it is raised or lowered. 
Another object of the invention is to provide 

a Window regulator for supporting heavy bullet 
proof glass in the window opening of an auto 
mobile body and arranged so that the springs 
Supporting the Weight of the glass may be ad 
justed in tension during assembly. 
Another object of the invention is to provide 

a Window regulator operated through means of 
a pair of inter-meshing gears provided with 
Springs for assisting in supporting the weight 
of the sash, a companion gear being provided 
meshing with each of the first named pair of 
gears and each carrying an additional spring 
for assisting in supporting the weight of the 
Sash. 
A further object of the invention is to pro 

vide a window regulator having a pair of main 
gears for raising and lowering the sash and a 
pair of auxiliary gears provided with spring 
means for assisting in supporting the weight of 
the sash. 
These objects and the several novel features 

of the invention are hereinafter more fully de 
scribed and claimed and the preferred form of 
construction by which these objects are attained 
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Fig. is an elevation of an automobile door 
equipped with my improved window regulator. 

Fig. 2 is an enlarged elevation of the regulator 
showing the Sash in the raised position. 

Fig. 3 is a similar view showing the sash in the 
lowered position. - 

Fig. 4 is an edge view of the window regulator. 
Fig. 5 is an enlarged section taken on line 5-5 

of Fig. 2. 
Fig. 6 is a section taken online 6-6 of Fig. 2. 
Fig. 7 is a section taken on line 7-7 of Fig. 2. 
Fig. 8 is a section taken on line 8-8 of Fig. 5. 
The device comprises a plate 1, shown in Figs. 

1, 2, 3 and 4, which is provided with screw aper 
tures 2 by which the plate may be secured to 
the door frame. Mounted on the plate 1, as 
shown in FigS. 2 and 4, is a housing 3 containing 
a small gear (not here shown) which meshes 
with the gear 4 which is rotatably mounted on 
the plate 1. The small gear in the housing 3 
may be driven in either direction by rotating 
the crankshaft 5 to which the crank 6 is secured 
as shown in Fig.1. This rotates the gear 4 and 
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the gear 4 is provided with a stud shaft 7 ex 
tending through the plate 1 as shown in Fig. 6 
and having a small pinion gear 8 secured there 
to on the opposite side of the plate 1 from the 
gear 4. The gear 8 meshes with a gear 9 and is 60 
provided with a flange extending over the edge 
of the gear 9 and preventing it from coming out 
of mesh with the gear 8. The gear 9, as shown in 
Fig. 2, meshes with a gear 10 and each of these 
gears is provided with a stud shaft 11 extending 65 
through the plate 1 having a slot in which one 
end of a coiled spring 12 is secured. The op 
posite end of each of these coiled SpringS 12 is 
secured in a slotted stud 13 mounted in the 
plate 1. 
The two coiled springs 12 for the gears 9 and 

10 are in flat spiral form and are coiled in Op 
posite directions so as to assist rotation of the 
gears 9 and 10 in raising the arms 14 and to re 
sist downward movement of the arms 14. As 
shown in Fig. 5, each arm 14 is secured to the 
respective gear 9 or 10 by means of the rivet 15 
and the end of the arm 14 extends over the 
squared portion 16 of the stud shaft 11 as shown 
in Figs. 5 and 8. A bushing 18 is provided about 80 
the portion of the stud shaft 11 extending through 
the plate 1 and gear 9 or 10. Due to the fact that 
the end of the arm 14 engages over the flattened 
portion 16 of the stud shaft 11, the stud shaft 
is turned with the arm 14 and as the gear 9 or 
i0 is secured to the arm 14 by the rivet 15, the 
gear will turn with the arm 14. The bushing 18 
is free and may remain stationary in the plate 1 
or may rotate with the stud shaft 11 and gear 9 
or 0. 
The device is operated by rotating the crank 6 

in either direction. For instance, by rotating the 
crank 6 in a counter-clockwise direction the gear 
4 is rotated in a clockwise direction thus rotating 
the gear 8 in a clockwise direction and rotating 
the gear 9 in a counter-clockwise direction. As 
the gear 9 meshes with the gear 10, the gear 10 
is rotated in a clockwise direction. This rotation 
of the gears 9 and 10 turns the arms 14 from the 
position shown in Fig. 2 to that shown in Fig. 3 
and this movement of the arms 14 and gears 9 and 
10 winds up the springs 12 which resist this rota 
tive movement of the said gears and arms. 
When the arms are in the position shown in 
Fig. 3 the crank 6 may be rotated in a clockwise 
direction which raises the arms 14 and this up 
ward movement of the arms 14 is assisted by the 
coiled springs 12 which tend to uncoil and raise 
these arms and thus assist in Supporting the 
weight of the sash. - 
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As shown in Figs. 2, 3 and 4, the upper ends of 

the arms 14 are each provided with a roller i9 
riding in a way provided therefor in the Sash 20. 
These rollers thus support the Sash and upward 
or downward movement of the arms 14 raises or 
lowers the Sash and glass carried thereby. AS 
this regulator is designed for use in raising and 
lowering a heavy glass such as laminated bullet 
proof glass, it is necessary to provide additional 
means for Supporting the Weight of the Sash and 
for this reason a gear 21 is rotatably mounted in 
the plate 1 and meshes with the gear 9 and a 
similar gear 22 is rotatably mounted in the plate 
1 and meshes with the gear 10, but the gears 21 
and 22 are positioned. So as to not mesh with each 
other. The gears 21 and 22 are each provided 
with a stud 23 extending through the plate 1 and 
provided with a slotted end in which one end of 
the respective coiled spring 24 is secured while 
the opposite end of each coiled spring is secured 
in a slotted stud 29 which is secured to the plate 1. 
The springs 24 for the two gears 21 and 22 are 
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coiled in opposite directions. Upon downward 
movement of the arms 14 the gears 9 and 10 are 
turned in opposite directions and the gears 21 
and 22 which mesh therewith are also turned in 
opposite directions. As the arms are lowered 
from the position shown in Fig. 2 to that shown 
in Fig. 3, the gears 21 and 22 are turned to wind 
up or more tightly coil the springs 24, while upon 
movement of the arms 14 upwardly from the posi 
tion shown in Fig. 3 to that shown in Fig. 2 the 
coiled Springs 24 tend to uncoil and thus assist 
in turning the gears 9 and 10 and the arms 14 
secured thereto. Y 
By this arrangement the additional springs 24 

assist in raising and Supporting the sash and 
cooperate with the coiled springs 12 which have 
the same action. By providing a set of four 
Springs, as shown, the weight of the sash is coun 
terbalanced so that rotation of the crank shaft 6 
is even throughout the movement of the window 
glass from the open to the closed position and 
from the closed to the open position. 
The tension of the Springs 24 may be adjusted 
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during assembly of the device by lifting the gears 
21 and 22 out of mesh with the gears 9 and 10 
and turning them until the tension of the Springs 
24 is at the desired point, at which time the gears 
21 and 22 may be moved back into mesh with the 
gears 9 and 10. To prevent the gears from com 
ing out of mesh again a series of three buttons 25, 
26 and 27 are rotatably mounted in the plate 1 
where the different gears come into mesh and 
these buttons are each provided with a flange 28 
extending over the adjacent gears and holding 
them in mesh as shown in FigS. 2, 3, 4 and . 
From the foregoing description it becomes evi 

dent that the device is very simple and efficient 
in operation, will not easily get out of order, will 
readily support an extra-heavy glass and Sash and 
provides a device which accomplishes the objects 
described. 

Having thus fully described our invention, its 
utility and mode of operation, what we claim and 
desire to secure by Letters Patent of the United 
States is 1. In a window regulator having a gear and an 
aSSociated arm for engaging a sash and Operable 
to raise or lower the same, a counterbalance 
mechanism therefor comprising a second gear in 
mesh with said first named gear, and a counter 
balancing Spring of Spiral form having One end 
attached to the second gear and the opposite end 
held in stationary relation so that the spring is 
increased in tension through rotation of the gear 
upon lowering the sash. 

2. In a window regulator having a pair of gears 
and a pair of aSSOciated arms for engaging a Sash 
and operable to raise or lower the same, a counter 
balancing mechanism therefor comprising a sec 
ond gear meshing respectively with each of the 
first named gears thereon, and a coiled spring 
aSSociated with each of the Said Second gears and 
so arranged that each is increased in tension 
through lowering of the Sash by the Said arms to 
thereby tend to rotate the gears in a direction to 
cause the arms to raise the sash. 

EDWARD . ACKERMAN. 
ALOIS J. ZWERZINA. 
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