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1 
This invention relates to overhead garage door 

construction and. operation and more particularly 
to a novel power transmission device for use with 
such doors. 
Overhead type garage doors usually include a 

rigid panel cooperable with a garage door frame 
and are characterized by a method of operation 
which includes moving the rigid panel door into 
an overhead horizontal plane by rotation about 
a pivotal axis, the door extending within the 
garage in proximity to the top of thedoor frame. 
In some instances, in overhead position, an edge 
of the door may project beyond the vertical plane 
of the door frame. While traversing thefront 
portion of the garage, when being raised to an 
overhead horizontal position, the operation of 
some overhead garage'doors may interfere with 
vehicles having relatively high bodies, suchv as sta 
tion wagons, 7 

Various means have been provided for facili 
tating and controlling the moving of such an 
overhead type garage door from a vertical posi 
tion to an overhead horizontal position. Prior 
proposed means have included various compli 
cated and intricate arrangements of hardware 
and hardware accessories mounted on the side of 
the door frame or in an overhead position adja 

Garage doors 

from 7 feet to 16 feet and larger, and are of‘con 
siderable weight. Although springs have been 
used for the purpose of counterbalancing the 
doors, prior arrangements have not been entirely 
satisfactory in that the weight has not been prop 
erly counterbalanced in all positions of a door. 
When a door is being lowered, it should drop 
slowly and reach a fully closed position without 
excessive impact; when it is being opened, very 
little effort should be exerted to initiate raising of 
the door but since the door (in its last stages of 
movement into fully open position) moves in a 
substantially horizontal plane, excessive counter 
balancing is not needed at such stage. Ordinarily 
overhead garage door arrangements open and 
close the doors with unnecessary and undesir 
able impact at the initial and ?nal positions. 
These prior proposed means required a very care-‘ 
ful and accurate installation in order to permit 
the door to properly operate and to provide ade 
quate control of the door during its movement 
from‘vertical to horizontal position. 
The primary object of this invention is to de 

sign and provide a power transmission device co 
operable with overhead type garage doors where 
in opening and closing of said doors is facili 
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2 
tated, the hardware accessories used in connec 
tion with the power transmitting device are easily 
installed and adapted to a door frame, and the 
power transmitting device is simple and com 
pact to afford economy of space within the garage. 
Another object of this invention is to provide 

an overhead garage door construction and opera 
tion wherein relatively small and light springs 
are used to partially counterbalance the door. 
A further object of this invention is to provide 

an overhead garage door construction and op 
eration wherein the door may be moved into and 
from open overhead position by applying a mini 
mum of force, and yet so controlled as to obtain 
a smooth, uniform action throughout movement 
of the door. ' 
This invention contemplates a power transmit 

ting device for use on overheard garage doors 
of rigid, panel type wherein counterbalancing 
means may be adaptable for installation adjacent 
to either the top or bottom of the door frame to 
conserve storage space and to minimize inter 
ference of the door construction with utilization 
of the garage. 

Generally speaking, this invention contem 
' plates at power transmitting device for overhead 
garage doors of the rigid panel type wherein a 
garage door may be pivotally hung at opposite 
sides from approximately the mid-point of a door 
frame for movement about a horizontal axis, par 
allel to and spaced from the plane of the door 
frame. The power transmitting device includes 
a member pivoted about the same axis as the door 
and connected to the door by a rigid lifting arm 
?xed at one end to the member at a point spaced 
from the pivotal axis and pivotally connected at 
the other end to the door. The member is pro 
vided with a marginal edge contoured to provide 
points lying at varying distances from the piv 
otal axis of the member. Flexible means extend 
ing along and in contact with said marginal edge 
may be secured to the member at one end and at 
the other end connected to a counterbalancing 
spring means which may be suitably anchored 
adjacent either the top or bottom of the door 
frame. The marginal edge of the power trans 
mitting member is so contoured that the result 
ant eifect of the spring means and the several 
leverages provided by the member, as measured 
from the pivotal axis to the several points on the 
marginal edge of the member, provides a smooth, 
uniform action when the garage door is moved 
from a vertical position to an overhead horizontal 
position. ' 

Other objects and advantages of this inven 
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5 
axis of lifting arm ‘25 does not cross the axis of 
pivot [9, but instead is spaced therefrom a dis 

- tance X (Fig. 3). 
The manner of operation- of‘the power trans 

'mitting device embodied in the arangement of 
the cam member 726, lifting arm 25 and spring 
means 35 will be evident from the operation of 
the door. In normal closed position, as shown in 
Fig. 1, wherein the door l4 lies in a vertical plane . 

' and is supported by the roller means 32 and from 
the bracket l5 through the pivotal axis of the 
member 20 and lifting arm 25, the spring'means 
35 is in its maximum extended position for par 
tially counterbalancing the weight of the door It 
and is exerting its maximum counterbalancing 
force. It should be noted, in this closed position, 
that the ?exible element departs ‘themarginal 
edge of cam member 29 and is extended down 

- wardly to spring 35 in a plane slightly converg 
> ing with respect to the vertical plane of the door. 
The length of the lever or moment arm of the 
spring forces about the pivotal axis of the cam 
member, is measured as the length of a perpen 
dicular line to the converging plane, and extend 
ing to the pivotal horizontal axis of the cam 
member for assisting in the beginning of the lift 
ing of the arm. The initial moment arm avail 
able through which the maximum spring forces 
act, is taken along a line passing in proximity to 
the ?xed connection of the lifting arm to the - 
member 26 and extending‘ on one side of the 
pivotal axis of the cam member. The moment 
of force exerted by the weight of the door about 
the pivotal axis in this closed position has a short 
moment arm, virtually the distance between the 
pivotal axis and the vertical plane of the door. 
A stop 4!! may be provided for positioning the 
'door‘and limiting its movement to a vertical 
closed position. 
As a slight force is applied to the bottom of 

the door to move the door to an overhead hori 
zontal position, movement of the door will cause 
turning of member 20 about its pivotal axis. Since 
the spring means 35 exerts a force which is pro 
portional to the amount of its de?ection, the de 
crease in spring counterbalancing forces upon 
contraction of the spring, is compensated for by 
the change in point of contact of the flexible ele 
ment 36 with the marginal edge 34, due to turn 
ing of the member about the pivotal axis for in 
creasing the effective leverage. 
From the closed vertical position of the door 
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and to a position of the door in a plane lying at ' 
45° to the vertical, the moment force of the door 
increases to a maximum. During movement of 
the door to a 45° position, the counterbalancing 
effect of the spring is decreased by contraction 
thereof while the points of contact provided on 
the marginal edge for the ?exible member are 
spaced an increasing distance from the pivotal 
axis, thus providing increasing leverages which 
not only compensate for the‘decreased counter 
balancing effect of the spring means‘but also for 
the increasing moment of force of the door. 
When the door is lying in a plane of approxi 

3mately 45° to the vertical wherein the moment 
of force of the door about the pivotal axis is the 
greatest, the member 29 is tangentially contacted 
by the ?exible element at a point on the marginal 
edge of member Ell spaced 9, maximum distance 
from the pivotal axis of the member. This point, 
aifording maximum leverage, lies in a zone be 
tween a plane passing through the pivotal axis 
of the member and substantially parallel to the’ 
axis of the lifting arm and a parallel plane pass 
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6‘ 1 
ing through the longitudinal axis of the lifting 
arm. 
As the door is raised above the halfway posi 

tion at 45°, the moment of force of the door 
about the pivotal axis decreases. The distance 
of points of contact on the marginal edge 31; to 
the pivotal axis of the member is also selectively 
decreased in accordance With the change in 
length of the moment arm of the door and with 
the proportional contraction of the spring means 
35 so as to provide easy, smooth operation of the 
door in its ?nal movement-to horizontal position. 
Thus it will be readily apparent that the con 

tour of the marginal edge 34 of member as pro 
vides a plurality of points so spaced from the 
?xed pivotal axis of the member and door so as 
vto afford various leverages related to the mo 
ment arm of the door and force exerted by the 
spring means to uniformly counterbalance move 
ment of the door in all positions of the door as 
it is moved from a vertical to an overhead hori 
zontal position. 

It will be noted that when the door is in over 
head open position the moment force of the 
weight of the door is acting to the left of the 
horizontal axis as viewed in Fig. 3. The spring 
35 is under some tension and is not completely 
collapsed and a ?nal or ultimate moment arm 
is made available by the member 26 whereby the 
spring forces act to positively urge and main 
tain the door in open overhead position. In 
other words, a small force is acting upon the 
bottom portion of the door through the lifting 
arm 25 in order to prevent the door in overhead 
position from closing unexpectedly. 
In the modi?cation illustrated in Fig. 5, the 

power transmitting device embodying this in 
vention is so arranged as to permit anchoring 
the counterbalancing spring means adjacent the 
top of the door in order to position the spring 
means out of possible interference with use of 
the garage. In this'modi?oation a door 50 is 
supported by roller and track assemblies gener 
ally indicated at 5| adjacent the top of the door 
and from a fixed pivotal axis 52 provided by a 
bracket 53 and a cam-shaped member as as in 
‘the previous modi?cation. The member 54 is 
connected to the door by means of a lifting arm 
55 pivotally connected to the lower portion of 
the door and having an end 5% ?xed to the mem— 
ber 54 as by welding at a point radially spaced 
from the pivotal axis 52 and between the point 
of initial tangential contact of a ?exible element 
5'! with a contoured marginal edge as of mem 
ber 54 when the door is in vertical position. 

It should be noted that the contoured mar 
ginal edge 58 is substantially identical in con 
?guration as that described in the previous modi 
?cation and that the member 5&- has been in 
effect reversed in position, as by turning it over 
about both its vertical and horizontal axes and 
then ?xing end 56 of the lifting arm to the 
member at point lying between the pivotal axis 
and the tangential point of contact with the ele 
ment 5?. The element 57 is suitably secured'at 
one end 59 to the member 51% and is suitably 
connected at to to an end of spring means ii! 
which may be conveniently anchored to a struc 

' tural member of the vgarage adjacent the top of 
the door, as indicated at 62. The flexible ele 
ment 5'! extends along and in contact with the 
marginal edge 58 from its point of connection to 
the memberto its point of separation for con 

' nection to the spring means 6! as in the previous 

modi?cation. 
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It‘ will be readily apparent that the method 
of operation of the modi?cation shown in Fig; 4, 
is virtually the same as that described'in the 
previous modi?cation, whereby as the door is 
moved from its vertical position the spring ‘ti 
and the leverages afforded by the variable dis 
tances between the ?xed pivotal axis of the 
member and the point of contact of the flexible 
element virtually oounterbalances the moment of 
the door about pivotal axis. As in the pre 
vious modi?cation, the maximum moment of the 
door occu‘s at virtually a halfway point when 
the door is lying in a plane of 45° and wherein 
the point of contact of the ?exible element 5'? 
is at a p t on the marginal edge which is 
spaced a xiinum distance from the pivotal 
axis of t. e member to thereby afford a maxi 
mum counterbalancing leverage. 

It will be readily apparent from the above de 
scription of the ‘we modi?cations illustrated 
that the power transmitting device, including the 
cam-‘shaped n nbers and may be suitably 
designed so that the various leverages afforded 
by the marginal of the cam-shaped mem 
bers will provide desired control of the door 
in its movement from a vertical position to an 
overhead horizontal position. For example, it 
may be desired, in operation of the door, to pro 
vide several points in its upward movement 
wherein the door and the counterbalancing 
spring means 2i} may be substantially in balance 
so that a garage door may be left in partially 
opened position. Such operation may be accom 
plished by providing a point on the marginal 
edge 3% in which the leverage afforded. by the 
distance between said point and pivotal of 
such member together with the counterbalancing 
action the spring will provide a counterbah 
ancing force equivalent to the movement of 
force of the door about the pivotal axis when 
the door is in the selected position. 
When the is in open, overhead. horizontal 

position, the spring means and the member 
23 are so arranged as to exert a slight counter 
balancing force upon the door. It will be read 
ily seen in 2, that the effect of this counter 
balancing force when the door is in open posi 
tion to maintain the door in open position 
without auizil' .ry ing or holding means. If 
desired, rela .4313? shallow recesses may be pro 
vided adjacent the inner ends of the track 33 
for accommodating the roller 32 to de?ne the 
proper cos-n position of the door. 
In 010. ' g the ~e by movement of the 

door from its open horizontal position to verv 
tical position v the door downward 
movement of the door is resisted the effect of 
the counterbalancing forces exerted the spring 
35 and the c In member 2%. The movement of 
the door about its pivotal is thus retarded 
and controlled so that the door will not rapidly 
fall or slam into its closed position. I 
While the door is normally raised to overhead 

position by the manual. application of force to 
the bottom of the door, it is understood that elec 
trioally actuated be employed to raise 
and to close the door as indicated in Fig. 6. The 
door actuating means includes a circular toothed 
sprocket as ?xed to the inner surface of the mem 
ber 2% for rotation about the pivotal axis by any 
suitable means such as welding or bolt and nut 
assemblies Since the rotation of the member 
28 is approximately 180", a segment of a circular 
sprocket may be used instead of the circular 
sprocket illustrated. riThe teeth of the sprocket 
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8 
65 mesh with the teeth of a pinion'gear 6i’ driven 
by a reversible electric motor 63, the motor 63 
being supported from the bracket 55. Operation 
of the motor 63 by means of a suitable reversing 
switch (not shown) will cause the pinion gear 
57 to drive the sprocket wheel 65 and the member 
20 about the pivotal axis of the member and thus 
cause opening or closing of the garage door. 
A different modi?cation of the power trans 

mitting device is illustrated in Figs. '7 to 10 in 
clusive. This modi?cation differs from the pre 
viously described embodiments in that the ?exible 
element is adjustably connected to the contoured 
member, the spring means is provided with a 
connection to a roller and track assembly, and 
the contoured member and flexible element are 
arranged for cooperation in a different manner. 

A, garage, generally indicated at is provided 
with, a garage door opening l'l defined by an up 
standing door .iamb l2 and a horizontal lintel ‘I’. 
A garage door ‘M is riovably supported within 
the door opening "l! by means including roller 
and track assemblies ‘it each comprising a suit 
able channel-shaped track. member ‘l5 secured to 
the garage in virtually horizontal position and 
extending rearwardly into the garage from the 
door opening. A roller 'i'a" c-ooperable with mem 
ber 76 may be pivotally connected to a link '58 
which is pivotally connected to an upper corner 
of the door. 

The door “M is pivotally mounted at each about a horizontal axis spaced rearv= rdly from 

the plane of the door by a bracket it secured to 
the door jamb '32. The bracket 1.. ovided 

with an aperture through which extends a 89 for pivotally mounting a contoured 1:0. 

8i about the pivotal axis. Spacer washers may be provided on opposite sides of the con 

toured member 8 i. 
The contoured member 8! is connected to the 

door by means of a lifting arm 35 having one end 
pivotally connected as at 84 to a bottom portion 

of the door. The other end of the arm as by welding to the contoured member 8! a 

point or area 35 radially spaced from the axis. It should be noted that the lifting arm 53 

is provided with an offset portion adjacent its 
?xed connection to the contoured member so that 
the arm may travel in a vertical plane spaced 
inwardly from and parallel to the door jamb ‘ 
when the door is being opened close... for 
permitting mounting of the bracket id and the 
cam member 8| behind the door and spaces. 
away from the door opening. The bracket 

will alTord full utilization. of the door opening 1 
that portion. of the garage immediately adjacent 
to the door opening. 

The contoured mber Si is provided with peripheral edge of irregular con?gura on hav 

spaced convex portions ti and and. inter-med 
ate depressions or concave portions ‘*5 ‘ 

viding spaced points along said o. distances from the pivotal axis of the member 

In this modi?cation the contoured ins-lobe; ' 
preferably made of a single, ?at metal p 
Adjustably connected to the contoured in 

self-tracking link. chain formed of relat . 
long, spaced, parallel links 85 and conne ‘ . 

pivot pins 92. The links 91 are spaced a sullici "'4 
distance apart to accommodate therebet‘. 
marginal edge portions of the contoured member 
for permitting contact of pins 32 as spaced points 
on the edge of the contoured member. con 



(toured member isiprovided with ajplurality of 
; spacedyportsgQS adjacentto and along its con 
toured edge for selective reception of pin-~92, of 
thelast link/of the ?exible ‘ element. The ?exible 
element may be thus adjustably connected'to the‘ 
contoured member in a plurality of selected dif 
i’erent positions wherebyjthe pins, of the adjacent 
links may be moved alongthe edge of the con 

. toured member for causing their contact there 
with at various spaced point's‘either in thede 
pressions 88 ‘or on‘the‘ convex‘ portions SE89, for 
decreasing orv increasingnthe e?ective leverage of 
the member and thus the magnitude of the coun 

~_terbalancingpforces_.1 Fieldadjustme-nt of effec 
tive counterbalancing forces is thus conveniently; '15. 
provided. in order to obtain a desired lifting and 
closing action of the door. 
The other end of the ?exible element 9b is 

connected to a spring means 9% by any conven 
ient means shown here as connecting ‘rods 35. 
The spring means ‘it is provided with a hook 95 
which may be hung over track means ‘it vat a 
suitable point spaced rearwardly from the plane 
of the door. The hook is not restrained against 
movement along track meansv it, but when 
once positioned the tension of the spring means 
94 will hold the hook in place. When the door 
is in upper position, ?ne adjustment of spring 
tension may be made by slidably' moving the 
hook along the track means. 

It should be particularly noted that the length 
of spring used in this modi?cation is relatively 
short and of smaller diameter as compared with 
springs employed in the prior modifications. 
The operation of the garage door construction 

shown in this modi?cation is substantially simi 
lar to that described in the previous modi?ca 
tions. It will be noted from a consideration of 
Fig. 7 that when the door is in closed position 
the pins of the chain link contact points on the 
contoured member whereby the effective leverage, 
together with the action of the extended spring 
means 94, is virtually suiiicient to counterbalance 
the weight of the door. .As the door is moved 
from its vertical position the pins on the chain 
link contact spaced points on the contoured 
member at a greater distance from the pivotal 
axis of the member to provide a greater effective 
leverage. The maximum eiifective leverage indi 
cated by the distance “Y” is available for coun 
terbalancing the weight of the door by the con 
tact of pins 92 immediately adjacent points spaced 
the maximum distance from the pivotal axis. As 

' the door moves into overhead, horizontal posi 
tion, the leverage effect of the contoured mem 
leer is decreased so that the door may come to 
rest without an abrupt stop. ' 
The contact of the pins of the chain link may 

be so adjusted as to cause either their spaced 
contact on convex portions 87 and 89 formed on 
the countoured member or in the depressions 
formed therebetween. It will thus be obvious that 
a large variation in the effective leverage pro 
vided by the contoured member is made available 
by selectively connecting the end link and pin of 
element St to a selected port 93. 

It should be particularly noted that operation 
of a garage door embodying the power transmit 
ting device described above will give a smooth, 
uniform movement of the door during both open 
ing and closing of the door. Such uniform ac 
tion is particularly desirable and facilitates con 
trol of the door when opened or closed. 
In the operation of an overhead type garage 

door described above, the cam type member may 

. turn through approximately‘ 180° while the door 
,moves through onlyvirtually 90°. v 
-- connection of the end of the lifting arm with v 

The pivotal 

the lower portion of the door 'permits'such opera 
tion and ‘results in- the general'vertically posi 

> tioning of the arm when the door is in virtually 
“overhead horizontal position. The distance to 
i which the bottom margin of the door may pro 
- ject beyond the lintel of the door frame when the 

10.. door isin overhead position-may be determined 
by selection, of the point of pivotal connection 
of the rigid lever arm with thevcloor. ‘ 

It will thus be readily apparent that the over 
head type garage door constructionand operation 
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describedyis simply constructed, ‘is e?ective for 
providing any desired type of door operation, and 
utilizes hardware accessories which are readily 
adaptable to a garage door frame. 
The construction described above also provides 

a compact garage door operating mechanism or 
power transmitting device which occupies a mini 
mum of space within the garage and which will 
not interlere with high bodied vehicles parked 
immediately adjacent the garage door opening. 

It Will be understood by those skilled in the 
art that various modin'catlons and changes may 
be made in the embodiments of the invention de 
scribed and illustrated above and all such changes 
coming within the scope of the appended claims 
are embraced thereby. 

I claim: 
1. In a power transmitting means for an over 

head garage door construction guided at its upper 
end by virtually horizontal track means, the com 
binatlon of: a ?at member provided with means 
for pivotally mounting a door to be raised upon 
an axis parallel to the plane of the door and op 
posite the central portion of the door when in 
vertical position; a lifting arm having one end 
adapted to be pivotally connected to the door and 
having the other end rigidly connected to said 
‘member; said member having a contoured edge 
provided with convex and concave portions 
spaced at varying distances from the pivotal axis; 
a flexible element including spaced parallel links 
and pins connecting said links, said pins contact 
ing the contoured edge at spaced points, the por 
tion of said edge between the spaced points be 
ing accommodated between the spaced links; 
means for adjustably connecting one end of the 
?exible element along the edge of the member; 
spring means connected to the other end of the 
?exible element; means for connecting the spring 
means to the track means; said member and said 
spring means being cooperable for counterbal 
ancing the weight of‘ the door by the varying 
leverages made available by spaced contact of the 
?exible element with the edge of said member; 
the adjustable connection of the ?exible element 
to the member being adapted to vary the points 
of spaced contact 01' the pins with the contoured 
edge for modifying the magnitude of counter 
balancing i'orces effective during opening and 
closing of the door. 

2. In a power transmitting means for overhead 
garage door construction guided at its upper end 
by virtually horizontal track means, the combi 
nation of: a member provided with means for 
pivotally mounting a door to be raised upon an 
axis parallel to the plane of the door; a lifting 
arm having one end adapted to be pivotally con 
nected to a lower portion of the door and the 
other end rigidly connected to said member for 
movement with said. member in a plane trans 
verse of the pivotal axis, said member being pro 



Ill 
vided with a contoured‘ edge including points, 
therealong spaced at varying distances from the 
pivotal axis; a ?exible element lying along said 
edge in contact with spaced points thereon and 
having one end secured to said member; a spring 
means under tension connected at one end to 
the other end of said ?exible element, said mem 
her and said spring means being cooperable for 
counterbalancing the weight of the door 
throughout movement of the door from a vertical 
to an overhead horizontal position through the 
varying leverages available by spaced contact of 
the ?exible element with the edge of said mem 
her; said spring means being provided at its other 
end with a connector means for frictionally en 

gaging and for adjustable sliding along said track 
means for securing said other end of said spring 
means. , _ 

JAMES H. GRENZEBACK. 
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