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1. 
This invention relates to a regulator mecha 

nism particularly adapted for the windows of 
automobiles although it can be used to advan 
tage for other purposes, and an object is to in 
prove regulator mechanisms of this character to 
adapt them to fit conveniently in a limited 
amount of Space and to improve their structural 
features, to enhance their operation and to pro 
duce a simple and efficient mechanism of this 
character lending itself admirably to large scale manufacturing operations. 
Other objects and advantages of the invention 

will hereinafter appear, and for purposes of ill 
lustration but not of limitation, an embodiment 
of the invention is shown on the accompanying 
drawing, in which 

Figure 1 is a side elevation of a regulator mech 
anism showing the same operatively connected 
to a vehicle window panei; and 
Figure 2 is an edge or plan view of the regulator 

shown in Figure 1, viewed from the lower or un 
der side thereof. 
The illustrated embodiment of the invention 

comprises a regulator mechanism W for actuat 
ing a window panel or glass P of an automobile, 
the mechanism being adapted to be mounted in 
the well and suitably Secured to, a rigid part of 
the door or body structure. 
Embracing the lower edge of the window panel 

P is the usual U-shaped channel 0, from the 
under side of which depends a bracket which 
is vertically slotted to receive bolt and nut as 
semblies for securing a bar f2 having retainer 
element, 3 fixed thereto. The retainer elements 
have horizontally elongate slotS or guides to re 
ceive studs 4 which are secured to the free outer 
ends of bell cranks f6 and T, a Spring tensioned 
washer being mounted on each Stud f4 to co 
operate with the retainer for eliminating rattles 
and holding the associated parts in the desired 
guiding relation. The bell crank T has a rela 
tively long arm 5 carrying the stud f4 and is 
embossed outwardly at 8. The bell crank 
has a relatively short arm 9 projecting at ap 
proximately 90° therefrom. 
At the juncture of the long arm 5 and the 

short arm 9, the bell crank is pivoted at 28 
to a stanchion or side bar 2. The bell Crank 
is has a relatively short arm 22 of approximately 
the same length as the short arm 9 of the bell 
crank and a relatively long arm. 23. The free 
end of the short arm 9 of the bell crank is 
pivoted to the juncture of the short arm 22 and 
long arm 23 at 24. The free end of the short 
arm 22 is pivoted at 25 to a stanchion 26. The 
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long arm 23 is embossed outwardly at 27 and the 
end portion terminates in a downwardly curved 
portion 28, the free end being pivoted at 29 to a 
compensating lever 30 which is pivoted at one 
end to the stanchion 26 at 31, the free end of the 
arm 30 overlapping the stanchion 2 and being 
limited in its clockwise movement by a pin 32 pro 
viding a stop therefor. The stanchions 21 and 
28 are joined at one end by a cross bar 33 to 
which the stanchion 2 is pivoted at 34 for swing 
ing movement toward and away from the stan 
chion 26. The stanchion 26 is secured by two 
rivets 35 to the cross bar 33 in a rigid manner to hold it against relative movement. 
Actuation of the bell cranks 6 and 7 is ef 

fected in one direction by a linear motor which 
in this instance is in the form of a cylinder 36, 
having a piston reciprocable therein provided 
with a piston rod 37 connected by a fastener 38 
to the short arm 22 of the bell crank 6. The 
opposite end of the cylinder has a fitting 39 pro 
vided with a post 40 which is connected by a fast 
tener 4 to the compensating arm 30 on the end. 
portion thereof adjacent its pivot 3. 
By embossing the long arms 5 and 23 of the 

bel cranks in the manner shown and described, 
the beli cranks are enabled to Swing during their 
operative movement without interfering with 
each other. The downwardly curving of the arri 
23 as above described, enables the use of a shorter 
arm and one that does not interfere with the 
cylinder 36 so that a greater window movement 
can be achieved with a relatively Small mecha 
nism. This is further advantageous in that the 
regulator unit occupies a relatively small amount 
of space and can be fitted into a window well 
where the space requirements are exceedingly 
Small. 

Fluid such as liquid under pressure is admitted 
to the cylinder 36 through the inlet 42 of the 
fitting 39 to drive the piston to the right of 
Figure 1, thereby to cause the bell crank 6 to 
rock in a clockwise direction and the bell crank 
7 in a counterclockwise direction. In this man 

ner, the window panel P is caused to move up 
wardly, the studs 4 moving laterally in the 
slotted retainers 3. During such upward move 
ment of the Window panel P, a helical coil Spring 
42, one end of which hooks around the Outer end 
portion of the compensating arm and the other 
end of which hooks around an intermediate por 
tion of the short arm 9 of the bell crank , is 
placed under tension so that upon release of the 
pressure fluid from the cylinder 36, the tensioned 
coil spring 82 imparts opposite Swinging move 
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ment to the bell cranks 6 and thereby caus 
ing the window panel P to move downwardly. It 
is to be understood that fluid such as liquid Sup 
plied under pressure by a pump to the cylinder 
36 and by suitable valve means, the fluid within 
the cylinder is trapped after the Window has 
been moved to a predetermined extent. 

Manifestly, by suitable control of Such valve 
mechanism and the rendering of the pump in 
effective, the coil spring 42 is enabled to be ef 
fective for accomplishing windoW movement. 
The compensating arm 30 functions to militate 
against damage to the Window panel P or regul 
lator parts when the window is in closed position 
and in the event of expansion of the fluid within 
the cylinder 36. The operation of the fluid motor, 
the coil spring, the compensating arm is fully 
shown and described in previous patents of nine, 
such, for example, as 2,346,387, dated April li, 
1944, 2,371,183, dated March 13, 1945, and 
2,393,409, dated January 22, 1946. These features 
perse form no part of the present invention and 
further description or illustration thereof is not 
considered neceSSary. 
The above regulator mechanism is designed to 

fit into Small places without Sacrificing the de 
sired window movement. The arrangement of 
the bell crank levers is such as to effect the maxi 
mum travel with the expenditure of a minimum 
amount of power. The arrangement of the lin 
ear motor and the curvature of the adjacent 
bell crank arm assist in the conservation of Space. 
The entire mechanism can be preaSSembled and 
installed as a unit on the job, it being merely 
necessary to attach the cross bar 33 to a desired 
support, and in order to hold the mechanism 
rigidly and resist forces imparted during Opera 
tion, 
stanchion 26 also to a rigid support. 

It is to be understood that numerous changes 
in details of construction, arrangement and op 
eration may be effected without departing from 
the Spirit of the invention especially as defined 
in the appended claim. 
What I claim is: A regulator mechanism for vehicle windows 

mounted for up and down movements between 
lowermost and uppermost positions comprising a 
horizontally disposed frame lying Substantially 
in one vertical plane and including a vertically i? 1,892,731 
disposed flat cross bar and upper and lower flat 
frame arms connected at One end to said cross 

it is also feasible to Secure the lower. 
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4. 
bar, one frame arm being pivotally connected to 
said cross bar, a vehicle window and supporting 
elements disposed therebeneath, said window and 
supporting elements being Substantially flat and 
lying substantially in a vertical plane parallel 
and closely spaced from said first plane, Said 
supporting elements including substantially horia 
Zontally disposed slideways, a pair of bell crank 
levers, each lever having a relatively short arm, 
a relatively long arm, and an angular juncture 
of said long and short arms, a sliding connection 
between the free ends of the long arms of said 
levers and the slideways, a pivotal connection be 
tween the juncture of one of said levers and said 
upper frame arm, the arrangement being Such 
that when said window is in lowermost position 
the long arms of Said levers extend downwardly 
and the supporting elements for said window lie 
adjacent the level of said lower frame member, a 
pivotal connection between the free end of the 
short arm of the other lever and said lower frame 
arm, a pivotal connection between the juncture 
of said other lever and the free end of the short 
arm of said One lever, the long arms of both of 
said levers including lateral offsets adjacent said 
junctures whereby said short arms and junctures 
lie substantially in the first plane and the free 
ends of said long arms extend Substantially from 
the first plane to the Second plane, and a linear 
motor engaging the short arm of Said other lever, 
said motor including a cylinder overlying between 
said lower frame member but having a side thereof 
lying between said planes whereby when said 
window is in said lowermost position, a straight 
line from the juncture of Said other lever to the 
free end of the long arm thereof passes through 
said side, the last-named long arm having a 
downward hook adjacent the free end thereof 
Whereby the lateral Offset and the hook cooperate 
With one another to avoid interference between 
the last-named long arm and said cylinder side. 

JOHN B. PARSONS. 
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