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UNITED STATES 
1,563,391 

PATENT OFFICE. 
STANLEY W. NICHOLSON, OF TOLEDO, or IO, AssIGNoR. To THE DURA comPANY., or 

TOLEDO, OHIO, A CORPORATION OF DELAWARE. 

WINDOW-CONTROLLING DEVICE. 
Application filed June 19, 1920. Serial No. 390,056. 

To all whom it may concern 
Be it known that I, STANLEY W. NICHOL 

soN, a citizen of the United States of 
America, residing at Toledo, in the county 
of Lucas and State of Ohio, have invented 
certain new and useful Improvements in 
Window-Controlling Devices, of which the 
following is a specification, reference be 
ing had therein to the accompanying draw 

S. 
fe invention relates to devices for rais 

ing and lowering windows, and more partic 
ularly windows of automobiles or other ve 
hicles. 
Among the objects of the invention are; 

to provide a device of the aforesaid char 
acter which may be compactly mounted 
upon a vehicle door between the outer cas ing and inner trimming; to provide adja 
cent pivot points upon a single support for 
a counterbalanced spring lifter arm and a 
control arm for the lifter arm, angularly 
engaging the latter; to provide a connection 
between the control arm and lifter arm and 
adapted to either operate the latter from 
the former or automatically lock the de 
vice to maintain its position of adjust 
ment; and to provide a location for the 
locking means remote from the actuating 
means. The device herein described is espe 
cially applicable for use in connection with 
a type of windows commonly used in close 
automobiles, and adapted to be opened by 
a lowering movement. 
Although the invention will be fully de 

scribed in the following specification, I do 
not wish to be limited to the preferred em 
bodiment shown as in its broader aspects 
it is capable of embodiment in numerous 
forms, 

In the drawings: 
Figure 1 is an interior view of a door of 

a closed car to which the invention is ap 
plied to control a window in the upper por 
tion of said door, the upper limiting position 
of the device and the corresponding closed 
position of the window being shown. 

Figure 2 is an enlarged top view of the 
lifter device in its mid-position of adjust 
ment; 

Figure 3 is a corresponding view in side 
elevation; Figures 4 and 5 are detail views, showing 
the positions of the pivoted locking dog and 
indicating the travel thereof, upon upward 

and downward actuation respectively of the 
control arm. 

Figure 6 shows a modified construction 
of the ratchet toothed slot in the control 
a. 

Figure 7 is a vertical section taken on 
line 77 of Figure 3. 

In these views, A represents a closed car 
door, having the window B and frame C 
and being of the usual hollow construction. 
Within said door, is arranged a lifter device 
D, attached to the frame C preferably by a 
bracket E upon which the lifter arm F and 
control arm G are pivotally mounted at 
F’ and G' respectively. The lifter arm F 
as shown is provided at its pivotal end with 
a slightly curved portion F and at its outer 
end with an enlargement or head F, which 
formation of the ends is preferable for the 
installation of a counterbalance spring 
means comprising the springs H secured at 
their outer ends to the head F, and at their 
inner ends to a wire anchorage member J, 
which in turn engages a fixed pin K upon 
the bracket E. Upon the head F is jour 
naled a roller L, which transmits the weight 
of the window B to the lifter arm by engag 
ing a metal channel L' secured to the lower 
edge of said window and a rectangular dog 
M is also pivoted upon said head at M’ and 
engages in a slot Nin the outer end portion 
of the control arm G, the upper and lower 
edges of said slot being formed with reverse 
ly arranged ratchet toothed racks N. Said 
dog is acted upon by spring M" coiled upon 
the pin M and tending to shift the dog to 
the diagonal locking position shown in Fig 
ure 2. 

In the construction thus far described, the 
weight of the window B, acting upon the 
lifter arm F through the roller L is coun 
terbalanced by the pull of the springs H 
upon said arm, so that little effort is needed 
to shift the window either up or down. 
To apply this effort and to also control the 
locking means, there is provided an operat 
ing lever O, secured to the control arm G. 
by bolts O', the trimming being cut away 
at the attachment point, to permit the lever 
to extend through and be operated at the 
inside of the door. The slot N in the con 
trol arm G is slightly wider than the dog 
M, engaging therein, so that said dog may 
slide along either rack N without engaging 
the other or may assume the locking position 
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shown in Figure 2 wherein it is inclined to 
both racks. 
Upon rotation of the operating lever O, 

the control arm G is similarly rotated and 
relative movement occurs between the con 
nected ends of the control arm and lifter 
arm, since said arms have different pivot 
points. Thus, the dog M as the control arm 
is swung upward, will bear against the lower 
rack N', as shown in Figure1 and will slide 
outwardly in the slot N, while upon down 
ward actuation of the control arm, said dog 
assumes the position shown in Figure 5 and 
slides inward in the slot N. Thus, it is seen 
that adjustability of the dog M in the slot N 
permits the necessary relative movement be 
tween the control arm and lifting arm when 
the former is actuated and that the teeth N 
do not interfere with this adjustability. 
The dog M additionally functions to auto 
AAE, lock the device, upon release of the 

lever which it does by assuming the position 
shown in Figure 3, to which position it is 
shifted by the coiled spring M. 
The modification shown in Figure 6 pro 

vides smaller teeth in the racks forming the 
edges of the slot and thus secures a more 
silent operation, since, when sliding against 
either of said racks, the dog bears always 
upon several of the rack teeth and conse 
quently cannot give rise to the slight click 
ing noise such as may occur as the dog in 
the first described form of the device drops 
from one tooth to another of said racks. 
A desirable feature of the above described 

mechanism lies in the location of the locking 
means at a point remote from the actuating 
means, the stresses acting in the locked mem 
bers being thus exerted longitudinally rather 
than transversely and a lesser strain being 
exerted upon the supporting bracket. 

Also the device, when locked resists both 
upward and downward movement so that 
in case the counterbalancing spring exerts 
either a somewhat excessive force or an in 
sufficient force, the parts will, nevertheless, 
be maintained properly adjusted. 
What i claim as my invention is: 
1. In a window lifting device, the combi 

nation with a pivotal lifter arm, and a piv 
otal control arm for the lifter arm inclined 
thereto, of a dog pivoted upon one of said 
arms and engageable with the other forming 
a means for actuation of the lifter arm by 
the control arm and establishing a lock 
maintaining the lifter arm adjusted. 

2. In a window lifting device, the combi 
nation with a pivotal lifter arm and a piv 
otal control arm inclined to said lifter arm, 
one of said arms being provided with op 
posed racks of ratchet teeth, of a dog car 
ried by the other of said arms engaged be 
tween said racks of teeth and serving both 
to actuate the lifter arm from the control 
arm and to maintain the lifter arm adjusted. 
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3. In a window lifting device, the combi 
nation with a pivotal lifter arm, of a piv 
otal control arm inclined to said lifter arm 
and having a slot therein, one edge of which 
forms a rack of ratchet teeth, and a dog 
pivoted upon said lifter arm and engaging 
in said slot to form an actuating connection 
between the two arms and also engageable 
with said rack to lock the two arms against 
swinging in one direction about their respec 
tive pivots. - 

4. In a window lifting device, the combi 
nation with a bracket member, of a lifter 
arm and slotted control arm therefor pivot 
ally mounted on said bracket member, a dog 
mounted upon the lifter arm and engaging 
in said slot and locking means for the device 
engageable by said dog. 

5. In a window lifting device, the combi 
nation with a supporting bracket and a 
lifter arm, and a control arm having a ratch 
et toothed slot, pivotally mounted at differ 
ent points upon said bracket, of a pivoted 
dog engaging in said slot mounted upon 
said lifter arm, and an operating lever en 
gaging said control arm, said dog and 
ratchet slot forming both an operating and 
automatic locking means upon movement 
and release respectively of said operating 
lever. 

6. In a window lifting device, the combi 
nation with a supporting bracket and coun 
ter-balance spring, of a lifter arm under ten 
sion of said spring, a ratchet slotted control 
arm, an operating lever secured to said con 
trol arm, a dog secured to said lifter arun, 
adapted to slide freely over the ratchet teeth 
on the control arm upon operation of the 
control lever and to engage said ratchet teeth 
to form a locking means upon release of 
said lever. 

7. The combination with a window lifter 
mechanism and an actuating means there 
for, of a support for said lifter mechanism 
and actuating means, and an automatic lock: 
ing means remote from said support and from said actuating means for retaining the 
lifter mechanism in different positions of 
adjustment, said locking means taking effect 
when relieved of actuating force and being 
released upon the initial application of said 
force in either direction. 

8. In a window lifting device, the combi 
nation with a pivotal lifter arm, a con 
trolling element engaging said arm at a dis 
tance from the pivot thereof, a pivotallock 
ing element at the juncture of said lifter 
arm and controlling element, and a spring 
urging said locking element into lockingpo 
sition, said locking element being releasable 
through actuation of the control arm. 

9. In a window lifting device, the combi 
nation with a pivotal lifter arm and a piv 
otal arm inclined to said lifter arm, one of 
said arms being formed with a slot, one edge 
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of which forms a rack of ratchet teeth, a 
dog pivoted upon the other arm engaging in 
said slot and forming an actuating connec 
tion between the two arms and engageable 
with said rack to lock the two arms against 
swinging in one direction about their re 
spective pivots. 

10. In a window lifting device, the combi 
nation with a pivotal lifter arm, a control 
ling element engaging said arm at a distance 
from the pivot thereof, and means at the 
juncture of the said lifter arm and control 
ling element for locking the same against 
relative movement, said means being releas 
able through actuation of the controlling 
element. 

11. In a window lifting device, the combi 
nation with a pivotal lifter arm, of a con 
trolling element engaging said arm at a 
distance from the pivot thereon, one of said 
parts being slotted, and an element pivotally 
carried by the other part engaging in said 
slot establishing an actuating connection 
from the controlling element to said arm and 
further functioning as a latch under auto 
matic control of said controlling element. 

12. In a window lifter mechanism, the 
combination with a sliding member, of a piv 
otal control arm therefor, a pivotal lifter arm 
angularly engaging said control an at a 
point remote from the pivots of said arms, 
and locking means at the juncture of said 
arms automatically releasable by the control 
arm on initial actuation of the latter in 
either direction. 

13. In a window lifting mechanism, a slid 
ing window member, an actuating means and 
an automatic locking means remote from 
said actuating means and releasable by the 
latter responsive to initial actuation. 

14. In a window lifting mechanism, the 
combination with a vertically sliding win 
dow member, a channber receiving said win 
dow member in lowered position thereof, a 
pivotal lifter arm within said chamber, an 
actuating element exterior to said chamber, 
and a locking means within the chamber re 
mote from the pivot of said lifter arm and 
automatically releasable responsive to initial 
actuation. 

15. In a window lifting mechanism, a ver 
tically sliding window member, a chamber 
receiving said window member in lowered 
position thereof, and an actuating unit for 
said window member disposed within said 
chamber and comprising an angularly mov 
able control arm, an actuating handle for 
said arm, and a drive connection from said 
handle to said arm engaging the latter be 
tween its fulcrum and its free end, a mount 
ing for said arm, handle and drive connec 
tion adapting the same for insertion as a 
unit in said chamber. 

16. In a window lifter mechanism, the 
combination with a vertically sliding win 
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dow member, and a chamber receiving said 
member in the lowered position theroff, and 
an actuating unit for said window member 
disposed within said chamber and compris 
ing a fulcrumed lifter arm, an actuating 
handle for said arm, a member establishing 
a drive connection from the handle to the 
arm engaging the latter between its free end 
and fulcrum, and means establishing a drive 
connection from said drive member the 7: 
arm opposing reverse actuation. 

17. A window lifting device comprising 
a pivotal lifting arm, a pair of coacting lock. 
ing elements for said arm, and a counterbal 
ance spring exerting an upward effort upon 
said arm, and further urging engagement of 
said locking elements. 
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18. A window lifting device comprising a 
pivotal lifter arm, a locking element on said 
arn, a coacting locking element having a 
rack of teeth for engagement by the first 
mentioned locking element, and a spring ex 
erting an upward effort upon said lifter arm 
and urging the locking element upon said 
arm into engagement with said rack. 

19. A window lifting device comprising a 
pivotal lifter arm, a locking element on said 
arm, a coacting locking element having a 
rack of teeth for engagement by the first 
mentioned locking element, a spring exert 
sing an upward effort upon said arm and urg 
ing the locking element upon the arm into 
engagement with said rack, a unitary mount 
ing for said lifter arm, counterbalancing 
Spring and the rack forming locking ele 
ment. 
20. A window lifting device comprising a 

pivotal lifter arm, a locking element on said 
arn, a coacting locking clement having a 
rack of teeth for engagement by the first 
mentioned locking element, a mounting for 
said arm, and a spring extending from the 
outer end portion of said arm to said mount 
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ing exerting an upward effort upon the arm 
and urging the locking element thereon into 
engagement with said rack. 

21. The combination with a pivotal win 
dow lifter arm, of a counterbalancing spring 
for said arm extended above the arm and 
substantially in the plane thereof from the 
outer end of the arm to a point adjacent the 
pivot of the arm. 

22. In a window operating device, a unit 
assembly comprising a lifter arm, a counter 
balance spring therefor acting thereupon in 
the various positions thereof with approxi 
mate uniformity, an operating handle and 
locking mechanism for said arm, and a 
bracket member forming the one point of 
attachment and a single support for the en 
tire mechanism. 

23. In a window operating device, a unit 
assembly comprising a lifter arm and a 
counter-balance spring therefor acting there 
upon in the various positions thereof with 
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approximate uniformity, a lever mechanism 
for operating and locking said lifter arm, 
and a bracket member forming the one point 
of attachment and single, support for said 
device. 

24. In a window operating device, a unit 
assembly comprising a lifter arm, a bracket 
forming a pivotal support for said arm, and 
a counterbalance spring extending from said 
arm to said bracket, and acting upon said 
arm in the various positions thereof with ap proximate uniformity. 

25. In a window operating device, a unit 
assembly comprising a lifter arm, a bracket 
forming a pivotal support for said arm, and 
a counterbalance spring extending from the 
outer end of said arm to a point on said 
bracket eccentric to the pivot. 

26. In a device of the character described, 
the combination with a window actuating 
means, of a substantially uniform counter 
balancing means therefor, locking means ac 
tuated by said counterbalancing means for 
retaining the window actuating means in 

5 different positions of adjustment, and a sin 
gle support for all of said means whereby 
they may be installed as a unit. 

27. In a window operating device, the 
combination with a window lifting arm, a 
bracket upon which said arm is pivotally 
mounted, of a tension counterbalance spring 
longitudinally extended upon said arm and 
terminally anchored respectively to said arm 
and to said supporting bracket. 

28. In a window operating device, the 
combination with a window lifting arm and 
a bracket upon which said arm is pivotally 
mounted, of a tension counterbalance spring 
secured at one end to the outer extremity of 
said arm and at its other end to said bracket 
in proximity to the pivot of said arm. 

29. In a window operating device, the 
combination with a window lifting arm and 
a bracket upon which said arm is pivotally 
mounted, of a tension counterbalance spring 
extending in the plane of said arm between 
the outer end thereof and said supporting 
bracket. 

30. In a window operating device, a piv 
otal window lifting arm, and a counterbal 
ancing coiled spring attached to the outer 
portion of said arm and extending substan 
tially longitudinally of the arm in all posi 
tions of the arm. 

31. In a window operating device, a p 
pivotal window lifting arm, and a counter 
balancing coiled spring attached at one end 
to the outer portion of said arm and anchor 
ed at its other extremity in proximity to 
the pivot of said arm. 

32. In a window operating device, a 
pivotal window lifting arm, and a counter 
balancing spring exerting an upward effort 
upon the arm in all positions thereof and 
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also stressing said arm in the direction of 
its pivot in all positions thereof. 

33. In a window regulator, an operating 
arm, a handle for actuating the same and 
a spring adapted to counterbalance the 
weight of the window and to force said arm 
into locked position. 

34. In a window regulator, an operating 
arm, one end of which is adapted to move 
with a window, and a spring acting on the 
said arm to counterbalance the weight of the 
window and to force the said arm into 
locked position. 

35. In a window regulator, the combina 
tion with means for locking a window in 
adjusted position, of counterbalancing means 
for the window operative to effect the lock 
Ing. 

36. In a window regulator, means for 
actuating the window, means for locking the 
window in different positions, and a spring 
for counterbalancing the weight of the 
flow and for effecting the locking opera 
10. 

37. In a window regulator, an operating 
arm, means for actuating the same, and a 
common means for counterbalancing the 
weight of the window and causing the lock 
ing of said arm in adjusted position. 

38. In a window regulator, an operating 
arm, means for actuating the same, a com 
mon means for counterbalancing the weight 
of the window and locking said arm in ad 
justed position, and a single support for said 
arm and counterbalancing and locking 
leaS. 

39. In a window operating device, a unit 
assembly comprising a lifter arm, a counter 
balance spring extending longitudinally 
thereof and acting thereupon, an operating 
handle, locking mechanism for said arm, 
and a single support for the entire mecha 
S. 

40. In a window operating device, a unit 
assembly comprising a lifter arm, means for 
counterbalancing the weight of the window 
including a coil spring acting upon said 
arm in the various positions thereof with 
approximate uniformity, mechanism for op 
erating and locking said arm, and a single 
support for the entire mechanism. 

41. In a window operating device, a 
pivotal lifter arm, means for actuating said 
arm, means for locking said arm in adjusted 
osition including a locking member engage 

able therewith, said arm and locking mem ber being relatively movable into and out 
of locking engagement with each other, and 
a common means for counterbalancing the 
weight of the window and causing the lock 
ing engagement of said arm and locking 
member. 
In testimony whereof I affix my signature. 

STANLEY W, NICHOLSON. 
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