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1961,507 
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1,961,507 

WINDOW REGULATOR 

Stanley W. Nicholson, Milwaukee,- Wis., assignor 
to Briggs & Stratton Corporation, Milwaukee, 
Wis., a corporation of Delaware 
Application May 31, 1932, Serial No. 614,433 

1 Claim. (CI. 268-126) 
The invention relates to window regulators of 

the type commonly used in automotive vehicles. 
As is the custom in modern automotive vehicle 

design, the windows are often of irregular shape 
so that the conventional method of guiding the 
window pane during raising and lowering by 
means of guide ways at the opposite sides of the 
window cannot be employed. The regulator is 
thus called upon to assist and serve practically as 
the entire guide for the window pane in its raising 
and lowering movement. 

Provision against tilting of the glass pane must 
thus be provided. For this purpose, regulators 
have been equipped with double arms engageable 
with the window at spaced points, but all past 
constructions of this character i have been com 
plicated and expensive. . . . 
This invention thus has as a general object to 

provide a double arm regulator of simple and 
rugged construction and One in which the re 
quired number of parts is reduced to a minimum. 
Another object of this invention isto provide an 

improved window regulat0r Of the dOuble arm 
type whereby the window pane is supported at 
all times from its bottom edge portion and at a 
plurality of spaced points, and in which compli 
cated link and gear mechanisms are eliminated 
and an extremely simple and efficient construc 
tion provided, all mounted from a Single panel 
or base plate. 
Another object of this invention resides in the 

- provision of an improved regulator of the char 
acter described in which the operating levers or 
arms are mounted from sidewise spaced fixed 
pivots and have meshing gear members rotatable 
about their pivots, with a gear of different pitch 

- and pitch diameter fixed with l'espect to one 
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gear member and rotatable about its axis, and 
with which an operating mechanism meshes. 
A Still further object of this invention resides 

in the provision of an improved regulator of the 
character described in which a plurality of lever 
arms are pivotally mounted from a base with their 
pivots in sidewise spaced relation and, with their 
outer i ends connected with a window pane, are 
actuated from a manually operable drive mech 
anism through gears including compound Seg 
ments having a plurality of sets of gear teeth in 
tegrally connected. 
With the above and other objects in view Which 

will appear as the description proceeds, the in 
vention resides in the novel construction, combi 
nation and arrangement of parts substantially as 
hereinafter described and more particularly de 
fined by the appended claim, it being understood 
that such changes in the precise embodiment of 
the hereindisclosed invention may be made as 
come within the scope of the claim. 

In the accompanying drawings, several com 
plete examples of the physical embodiment of 

this invention are illustrated constructed accord 
ing to the best modes so far devised for the prac 
tical application of the principles thereof, and 
in which: 

Figure, 1 is a side view of a conventional ve 
hicle door provided with a regulator constructed 
in accordance with this invention; 

Figure 2. is an enlarged detail view of the reg 
ulator looking at that side of the structure op 
posite that shown in Figure 1; 

Figure 3 is a cross section through the regula 
tor taken on the plane of the line 3-3 of Figure 
2; and 

Figures 4 and 5 are views similar to Figure 
2, illustrating slightly modified forms of this 
invention. 

Referring now more particularly to the accom 
panying drawings in which like numerals desig 
nate like parts throughout the Several views, the 
numeral 5 designates generally a vehicle door hav 
ing a window.opening 6 adapted to be closed by 
a glaSS pane 7. 
The pane 7 is slidably mounted to move ver 

tically to and from a position completely closing 
the opening 6 and is adapted to be raised and 
lowered by means of a novel regulator forming 
the subject matter of this invention and indicated 
generally by the numeral 8. 
The regulator 8 is mounted, as is customary, 

from a transverse panel 9 positioned directly be 
neath * the window opening 6, which comprises 
a panel or base plate 10 of substantially rectangu 
lar shape having attaching lugs 11 at its cor 
ners to threadedly receive Screws or other suit 
able attaching means 12 which are passed through 
Openings in the transverse panel 9. 

Pivotally mounted on the base 10 are two lever 
arms 13 and 14, the Outer ends of which are pro 
vided With buttons 15 for engagement in slots 
16 formed in depending flanges 17 carried by 
the channel 18 in which the lower edge of the 
Window pane is secured. The flanges 17 are so 
positioned on the channel 18 and their elongated 
slots 16 are of such length that the full sidewise 
movement of the buttons 15 incidental to the 
swinging motion of the lever arms during the rais 
ing and lowering of the window pane is accom 
modated. 
Secured to the inner ends of the arms 13 and 

14 are gear segments 19 and 20, respectively, the 
teeth of which mesh so that the Jever arms move 
in unison with an imaginary line connecting 
their buttons 15 at all times horizontal. 
The Specific manner in which the gear segments 

are secured to the inner ends of the arms is not 
material, but in the present instance it has been 
found desirable to employ the pivot posts 21 and 
22 fixed to the arms 13 and 14 respectively, as 
a common means for pivotally mounting the 
arms and attaching the segments thereto, 
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Relative rotation of the arms and SegmentS 

about the pivot postS is precluded by engaging 
lugs 23 carried by the innermost ends of the 
arms and formed preferably by depressing a por 
tion of the arms, in suitable recesses, not shown, 
formed in the gear segments. 

It is observed that the gear segments are dis 
posed between the arms and the panel or base 
plate 10 and to space the segments from the base 
So aS to avoid eXcessive frictional contact there 
between, a waSher 24 is interposed between the 
base plate and each segment at the pivotal mount 
ing. Support against wobbling is provided for 
the arms without increasing the friction between 
the segments and base plate by striking arcuate 
tracks 25 from the base plate. These tracks 
are concentric about the axes of the pivots 21 
and 22, and are of a height substantially equal 
to the thickness of the washers to have a narrow 
edge-like contact with the adjacent faces of the 
Segments. M 

The Washers and arcuate tracks, being spaced 
a Substantial distance apart, support the seg 
ments and arms connected therewith against 
all movement except rotation about their re 
Spective pivotS. 
The pivot 21 may be merely a headed stud 

paSSed through aligned openings in the base plate 
10, the washer, the gear segment 19, and the 
arm 13 to be riveted over the outer face of the 
arm. The pivot 22, however, has its headed end 
extended beyond the back of the base plate to 
provide a shank about which a counter-balance 
Spring 26 is coiled. 
The inner end of the spring 26 is received in a 

slot milled in the shank of the pivot 22 and its 
Outer end is hooked to a. stop 27 preferably formed 
by striking a portion of the base plate rear 
wardly. 

Motion is imparted to the segments 19 and 
20 and the arms 13 and 14 connected respectively 
thereto, from a manually operable crank 28 fixed 
to the driving element of a clutch mechanism 
indicated generally by the numeral 29. The 
clutch mechanism 29 is of conventional construc 
tion and is, assembled within a brake cup 30 
mounted on the back of the base plate with its 
driven pinion 31 projecting to the front of the 
base plate to mesh with the teeth of a segment 32. 
In the present instance, the segment 32 is formed 
integrally with the segment 20 although it is ap 
parent that these segments may be formed as 
Separate units connected together one upon the 
Other. 

It is observed that the segment 32 has a greater 
pitch radius and Smaller pitch than the segment 
20, to increase the mechanical advantage of 
the regulator. 

Additional rigidity is afforded the compound 
segment 20-32 and the arm 14 carried thereby, 
by the overhanging end 33 of a bearing part 34 
formed by pressing a portion of the base plate out 
Wardly, and in which the adjacent end of the 
driven pinion 31 is journaled. The arm, 14 is off 
set to ride over the bearing part 34. 
The motion of the arms in lowering the window 

pane is limited by the engagement of the end 35 
of Segment 32 With a pin 36 carried by the base 
plate. The pin 36 is riveted to the base plate and 
to accommodate different distances of total ver 
tical travel of the buttons at the ends of the arms, 
the base plate is provided with a plurality of aper 
tures 37 in any one of which the pin 36 may be 
secured. When the regulator is actuated to swing 

1,961,507 
the arms to their extreme uppermost positions as 
illustrated in dotted lines in Figure 2, the but 
tons 15 may be aligned with enlargements 38 
at the inner ends of the slots 16 in the flanges 17 
to thus permit detachment of the window pane 
from the regulator. 

Obviously, the normal travel of the window pane 
is less than that required to align the lever arm 
carried buttons with the enlargements 38, and 
such alignment may be effected only upon the re 
moval of the usual moldingS Or guides which serve 
to hold the window pane against lateral displace 
ment. When these moldings or guides are re 
moved, the glass pane may be moved laterally 
out of the opening to permit the additional up 
ward movement required to align the buttons with 
the enlargementS 38. 

In the event additional leverage is desired, a 
Second compound segment 39 may be provided as 
illustrated in Figures 4 and 5. In each of these 
modifications, the idler compound segment 39 has 
a small diameter segment 40 meshing with a Small 
diameter segment 41 connected with and forming 
an integral part of the segment 20”, and a large 
diameter segment 42 with which the driven pin 
ion of the clutch meshes, 
The different arrangements shown in Figures 

4 and 5 also enable the manually operable crank 
handle to be located at a greater distance from 
the center Of the window, Which in Some instances 
is desirable. 

In Figure 5, the means for limiting the travel 
of the arms induced through the train of com 
pound segments, consists of a pin 43 engageable 
in one of a plurality of openings 44 formed in the 
base plate and arranged in an arc about the 
axis of the pivotal mounting for the compound 
segment 39. A hook or abutment 45 formed on 
an extension of the compound Segment 39 engageS 
the pin aS Will be readily apparent. 
From the foregoing description taken in con 

nection with the accompanying drawings, it will 
be readily apparent to those skilled in the art 
to which an invention of the character described 
appertains, that this invention affords an ex 
tremely Simple and durable double arm Window 
regulator, capable of manufacture at a low cost, 
and in which the number of parts is reduced and 
the overall size materially minimized by the use of 
a novel compound gear Segment. 
What I claim as my invention is: 
In a window regulator of the character de 

Scribed, a, base plate, a plurality of window pane 
actuating arms pivotally mounted on the base 
plate, a gear segment connected with one arm 
and having teeth concentric about the axis of its 
pivotal mounting, a compound gear segment con 
nected with the other arm, said compound gear 
segment having gear teeth concentric about the 
axis of the pivotal mounting of said second arm 
and meshing with the gear teeth of the segment 
connected with the first arm So that the motion of 
the arms is coordinated, said compound gear seg 
ment also having gear teeth of different pitch di 
ameter than its aforeSaid gear teeth, and means 
to limit the movement of the arms comprising, a 
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pin secured in one of a plurality of apertures in 
the base plate and projecting in the path of an 
abutment on one of the gear Segments, the pin be 
ing securable in anyone of Said plurality of aper 
tures in the base plate so that different degrees 
of movement of the arms are readily accommo 
dated, 
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