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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 aboub
o pivotal axis, the door extending within the
garage in proximity to the top of the door frame.
Tn some instances, in -overhead position, an edge
of the door may project beyond the vertical plane
of the door frame, While traversing the front
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, such as sta-
tion wagons, .

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-
. cent the top of the -door frame. Garage doors
.of the type here considered may vary in width

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-
etly 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
1ittle 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 final positions.

"These prior proposed means required g 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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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 a power transmitting device for overhead

garage doors of the rigid pansl type wherein a
garage door may be pivotally hung at opposite
sides from approximately the mid-point of a door
frame for movement about g 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
fixed 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 resul-
ant effect 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 g vertical position to an overhead horizontal
rosition. '
Other objects and advantages of this inven-
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tion will be readily apparent to those skilled in
the art from the following description of the
drawings.

In the drawings:

Fig. 1 is a fragmentary
garage and overhead garage door construction
embodying thiz invention, the section being
taken in s vertical plane lying tra ansversely of
the garage door.

Fig, 2 is a fragmentary sectional view of the
garage door construction shown in Fig. 1, the
section being taken in substantially the same
plane as in Fig. 1 and showing the garage -door in
overhead horizontal position.

Fig. 3 is an enlarged view of a power trans-
mitting device embodying this invention, as
shown in the garage door construction. in Fig. 1.

Fig. 4 is a fragmentary sectional view, taken
in a vertical transverse plane passing through
the axis of the power transmitting device, ag in-
-dicated by the line IV—IV of Fig. 3.

Fig. B is o fragmentary sectional view of an
overhead garage door construction embodying
this  invention, whereinn' the counte rbalancing
means is connected to a member adjacent the
top of the door frame.

Fig. 6 is a fragmentary side view of a device
embodying this invention and operabie by eleg-
trically actuated means.

Fig. 7 is a fragmentary, sectional view taken in
a vertical plane of an overhead garage door con-
struction illustrating a different embodiment of
this ‘invention.

Fig. 87is an enlarged, fragmentary view of the
bower transmitting device shown in Fig. 7, the
figure lustrating the device when the. door is
in a position 45° to the vertical,

Fig. 9 is o fragmentary, enl
irom the plane indicated by line IX—IX of fig. 8.

Fig. 10 is 5 fragmentary, perspective, emarged
view of the ecentoured member and flexible ele
‘ment used in Fig. 7. ‘

Referring particulariy to the modification of
this invention illustrated in Fig. 1 to Fig. 4, a
garage generally indicated at 18 comprises a ga-
rage door opening {1, defined by a door frame in-
cluding a lmtel 12 and spaced, upstanding door
jambs 13, only one jamb being shown since the
other is identical and spaced therefrom for form-
ing the opening i!{. Cooperable with the door
frame is an overhead type garage door f4 suit-
ably constructed so as to provide a gid, flat
panel capable of being enciosed by nhﬂ door
fmme with a suifable tolerance therebetween.

he door {4 may be made of suitable wood ma-
terlal or may be a light weight metal alloy door,
such as aluminum.

The door #4 may bs pivotally mounted from
the spaced door jambs {3 by means including 2
bracket membex {5 positioned at approximate-
1y the vertical mid-peoint of the door jamb and
on the interior surface thereof. The bracket
member {8 may be secured to the door jamb in
well known manner as by spvaced bolt and nut
assemblies {8. The bracket member 15 includes
a central, inwardly extending projection {7 lying
in a vertical plane provided with an openmg i8
adjacent its inner end.

A cam type member 28 is provided with a hub
21 extending from one face of the member for
eccentrically and pivotally mounting said mem-
ber on a bolt 1§ extending horizontally ‘mmUOh
opening 8. The bolf 19 is provided with space
washers 22 and 23 and a nut 24 for suitably qe~
curing the cam member. Bushings and sieeve
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-operative relationship of the U
‘ber 28,-and bracket (5.

the dooz.

Clink 34

4
kearings can be ussd if desi
is connected to aoor 18 by
ing arm 28 {ixed to member
by welding at a peint ra, 41311
axis of hub 2 The other
arm may be pwotaﬂy co;.mm 3
suitable Iug 29 secured to the do
lower marg inal ed ge of said doo
1s thus pivotally mounted akout &

araliel tc and spaced inw ",‘_“‘Q.J.J
of the door when in vertical position
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‘The door {4 may be fur
cent its upper margin by
track assemblies provided c'
Each unppr cs
provided with
bore - thex X
which may be pivotal
At ils cpposite
otally .connecied o o rolier 3¢
virtually horizontal, inwardly exiend
cf any well known configuraiion
tually normal to the plan:
guiding the upper portion of the
when the door is moved into waheaé horizon-
tal position.

Smooth, uniform cperation of 1

CoNILe
end

{ize door is pro-
vided by the particular configuraticn of the pe-
righery or marginal edge 34 ox ’e

member.. The mavgmal edg:
rality of points spaced at pr
distances from the zivetal a

for providing a plurality of of ;i
of varying length.  The leverages uhiq pl‘O“l” sd
seguentially ccoperate during
door with a counterbzlancing
as described in detail hersinafier.
may be provided with a a.cumfer@
to receive the flexible element 35 (or
may be made of two external thin
inner thicker element, all suitably
connected UOF"CthQ" uo r' Vi

lugs or sprocket tee tn +o engf‘cﬂ chgin 38,

The spring means 88§ is connected with mem-
ber 28 by means of a flexihle elsment 58 illus-
trated here as being a link chain. The element
38 is fized by any suitable means at one snd 87
to the marginal edge of membsar 20 at a point
which is ineffective in providing a lever arm, and
the other end 38 is connected to one end of ths
spring means 35 in well known mannsr. Fromn
the fized connection, the fexible element 35
tends along and is in contact with the plurality
of points provided on the contoursd marginal
edge 34 until i separaies from the edge at a point
of tangency and connsciz with the spring means
35. The spring means 35 may be suitably an-
chored to the bottom portion of the door jamb
13 or garage floor as at 3% in well known man-

oy -

ner. End 87 cf the flexible element &5 may he
adjustably secured to member 28 for varying the

initial tensioning of spring 35

It should be noted that the rigid connection
of end 2§ of lifting arm 25 is provided between
the pivotal axis of the member 28 and the point
of tangential contact of the flexible element 3%
with the marginal edge 3¢ when the door is in
vertical position. In this modification it should
also be noted that in all positions of the door the
pivotal axis of the memher lies hetween the hlazne
of the door and the rigid comnection of end 28
of arm 25 to the member 28. The longitudinal
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axls of lifting arm 25 does not cross the axis of
pivot 19, but instead is spaced thereirom a dis-
- tance X (Fig. 3). ) :
The manner of operation of the power trans-
“mitting device embodied in the arangement of
the cam member 20, 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 14 lies in g vertical plane .

- and is supported by the roller means 32 and from
the bracket {5 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 14
and is exerting its maximum counterbalancing
force. It should be noted, in this closed position,

. that the flexible element departs the. marginal
edge of cam member 29 and is extended down-

- wardly to spring 35 in a plane slightly converg-

- ing with respect to the vertical plans of the door.
The length of the lever or moment arm of the
spring forces akout the pivotal axis of the cam
member, is measurad 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 throuch which the maximum spring forces
giet, is taken along a line passing in proximity to

the fixed connection of the lifting arm to the ¢

member 20 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 48 may be provided for positioning the
- door and limiting its movement to a vertical
closed, position. :

As a slight foree 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 deflection, 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 o 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 ab -

45° to the vertical, the raoment force of the door
increases to & 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 flexible 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 alsc for
the increasing moment of force of the door.
When the door is lying in a plane of approxi~
‘mately 45° to the vertical wherein the moment
of force of the door gbout the pivotal axis is the
greatest, the member 28 is tangentially contacted
by the flexible element at a point on the marginal

edge of member 28 spaced a maximum distance.

from the pivotal axis of the member. This point,
affording maximum leverage, lies in a zone be-
tween @ plane passing through the pivotal axis

of the member and substantially parallel to the

axis of the lifting arm and a parallel plane pass-

60

65

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 34 to
the pivotal axis of the member is also selectively
decreased in accordance with the change in
léngth 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 final movement to horizontal position.

Thus it will be readily apparent that the con-
tour of the marginal edge 34 of member 28 pro-
vides a plurality of points so spaced from the
fixed pivotal axis of the member and door so as

‘to 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 foree 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 final or ultimate moment arm
is made svailable by the member 20 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 pertion of the door through the lifting
arm 25 in order to prevent the door in overhead
position from closing unexpectedly.

Tn the modification 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 modification & door &0 is
supported by roller and frack assemblies gener-
ally indicated at 51 adjacent the tep of the door
and from a fixed pivotal axis 52 provided by a
pracket 53 and a cam-shaped member 54 as in

“the previous modification. 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 53 fixed to the mem-
ber 54 as by welding at a point radially spaced
from the pivotal axis 52 and between the point
of initia] tangential contact of a flexible element
57 with a contoured marginal edge §8 of mem-
ber §4 when the door is in vertical position.

Tt should be noted that the contoured mar-
ginal edge 58 is substantially jidentical in con-
figuration as that described in the previous mogdi-
fication and that the member 54 has been in
effect reversed in position, as by turning it over
about both its vertical and horizontal axes and
then fixing end 8 of the lifting arm to the
member at point lying between the pivotal axis
and the tangential point of contact with the ele-
ment 7. The element 57 is suitably secured at
one end 58 to the member B2 and is suitably
connected at 69 to an end of spring means §4
which may be conveniently anchored to a struc-~

~tural member of the garage adjacent the top of

the door, as indicated at 62. The fexible ele-
ment 57 extends along and in contact with the
marginal edge 58 from its point of connection to
the member to its point of separation for con-

" nection to the spring means 61 as in the previous

75

modification.



‘2,668,047

7

It will be readily apparent that the method
of operation of the modification shown in Fig: 4,
is virtually the same a3 that described in the
previeus medification, whereby as the door is
moved from ifs vertical position the spring §f
and the leverages aforded by the variable dis-
tances between the fixed pivotal axis of the

membper and the point of contact of the flexible
clemﬂm virtually counterbalances the moment of
the docr abou$ the pivotal axis.. As in the pre-
vious modification, the maximum moment of the
door occurs at virtually a halfway peint when
the door is lying in a plane of 45° and wherein
the point of contact of the fexible element 57
is at 2 noint on the marginsl =dge 53 which is
spaced & ximum distance from the pivotal
axis of the membsr o therehy afford a mexi-
mum counierbalanecing laverage.

It will be readily apparent from the above de-
seription of the two meodifications illustrated
that the power transmitting deviee, including the
cam-shaped members 28 and 54, may be su}tably
designed so that the various lf*vorfmes afforded
by the marginsal edge cf the cam-shaped mem-~
bers will provide any desired control of the door
in its movement Ir\.m a, vertical position to an
overhead horizontal posifion.  For example, it
may be desired, in operation of the door, to pro-
vide several points in ifs upward movement
wherain the door and ths counterbalencing
spring means 27 may be substantially in balance
so that a garage deoor may be lsft in pardially
opened position. Such operation may be accom-
,1 ‘uc: by providing a point or the marging

e 34 in which the leverage afforded by the
dis‘aance between said peint and pivotal axis of
-such member together with the countertalancing
action of the spring will provide a counterbal-
ancing foree eguivalent to the movement of
force of the door abeout the pivetal axis when
the door is in the selected position.

When the door is in open, overhezd horizontal
position, the spring means 3% and the member
28 are so arranged as 1o egert a slight counter-
balancing force upon the deor. It will be read-
ily seen in Fig. 2, that ths effect of this counter-
balancing force when the door is in open posi-
tion is to maintain the door in open position
without auxiliary limiting or holding means.  If
desired, relatively shallow rec 5585 may be pro-
vided adiacent the inner ends of the ftrack 33
for accommoda the roller 22 to define the
proper open position of the door.

Iin olo % the garage docr by movemsant of the
door from its apen ]ﬂovwonis‘ position te a ver-
tical nost on v Mﬂ r’uwnwa
movement of & i
the counterb a}ammg fsrc-:-‘.;
85 and the cain member 28. The movement of
the door about itg pivoﬁwl axis is thus rstarded
angd contrelled so that the door will not rapidly
fall or slam into its clozed position.

While the door iz normaeily raised t0 ‘overhead
position by the manual application of force to
the bettom of the door, it is understood that elec-
trically actuated rm'zn: may be employed to raise
and to close the door ag indicated in Fig. 6. The
door actuating means includes a circular toothed
sprocket 88 fixed to the inner surface of the mem-
ber 29 for rotation about the pivotal axis by any
suitable means such as welding or bolt and nut

ssemblies 88,  Since the rotation of the member
.ﬂ iz approxzimately 180°, a segment of a circular
sprocket may be used instead :of the circular
sprocket illustrated. The teeth of the sprocked

ting Z

”"”‘J‘ rw,m e,
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65 mesh with the teeth of a pinion gear 67 driven
by a reversible electric motor 88, the motor §3
being supported from the bracket {5. Operation
of the motor 88 by means of a suitable reversing
switech (not shown) will cause the pinion gear
87 to drive the sprocket wheel 65 and the member
28 about the pivotal axis of the member and thus
cause opening or closing cof the garage door.

A different modification of the power trans-
mitting  device is illustrated in Figs. 7 to 10 in-
clusive. This modification differs from the pre-
viously descriked embodiments in that the fexible
element is adjustably connected to the contoured
membeyr, the spring means is provided wun a
connection to a roller and irack assembly, and
the contoured member and flexible element are
arranged for cooperation in a different manner.

A garage, generally indicated at 73, is provided
with a garage door opening T def‘mm1 by an up-
standing door jamb 12 and a horizontal lintel 73.
A garage door T4 is movably supported within
the deor opening 7f{ by means inciuding roiler

-and track assemblies 7§ each comprising o suit-

able channel-shaped track member 78 secured to
the garage in virtuslly horizentsl positicn and
extending rearwardly intc the garaze from the
door opening. ~ A roller 7% coorerable with mam-
ber 78 may be pivotally connected to 2 link i3
which is pivotally connected to an upper corner
of the door.

The door 74 is pivotally mounted at ea
about a horizontal axis spaced rearwar JU i
the plane of the door by a bracket 78 s e
the door jambh 72. 'The bracket 73 is rided
with an aperture through which ext nds 2 pin
20 for pivotally mounting a contoured 1
8{ =zbout the pivotal azis. Spacer washers 92
may be provided on opposite sides of the con-
toured member 81.

The contoured member 81 is connected to the
door by means of a lifting arm 83 having cne end
pivotally connected as at 84 to a hottom .,Oz'ti-on

<<y

of the door.  The other end of the arm is fixed
as by welding to the contoured member S! at a

point or area 85 radially spaced from the TJY,"’CL
axis., It should he noted that the lfting a K
is provided with an offset portion 88 adijac
fixed connection to the contoured mes ‘ﬂ‘"er s 3 that
the arm may travel in a vertical plane
inwardly from and parallel toc the door m* 2
when the door is being opensd and ol oser- for
permitting mounting of the bracket 78 and the
cam member 81 behing the deoor jamb and spaced
away from the door opening. The hracket a
cam member are thus moun i
will afford full utilization of the door openinz ans
that portion of the garage immediately adjacent
to the docr opening.

The contoursd member 84 is provided with a
peripheral edge of irregular configura havi
spaced convex portions 87 and &% and intermed
ate depressions or concave porfions 28
viding spaced points aleng said e

for

edge of va
distances from the pivotal axis of the mem ‘JW
In this modification the contoured mam?
preferably made of a single, fiat metal »
Adjustably connected to the contoured m
i a flexible element 98 shown here as being a
self-tracking link chain formed of relativ
long, spaced; parallel links 8§ and conneci
pivet ping 82. The links §1 are spaced a sufficient
distance apart to acccmmodate therebetween
marginal edge portions of the contoured member
for permitting contact of ping 92 as spaced points
on the edge of the contoured member. The con-
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-toured member is provided with a plurality of
- spaced ports 93 adjacent to and along its con-
toured edge for selective reception of pin.-82 of
the last link ,of the flexible element. The flexible
element may
contoured member in a plurality of selected dif-
ferent positions whereby the pins of the adjacent
links may be moved along the edge of the con-
_toured member for causing their contact there-
with at vaiicus Spaced points either in the de-
pressions 88 or on tlie conveéx portions 87,89, for
decreasing or increasing-the effective leverage of
the member and thus the magnitude of the coun-
- terbalancing forces.  Field adjustment of effee-

tive counterbalancing forces is thus conven1f=ntly~ 15.

provided in order to obtain a desired lifting and
closing action of the door.

The other end of the flexible element 39 is
connected to a spring means 94 by any conven-
ient means shown here as connecting rods 5.
The spring meang 84 is provided with a hook 86
which may be hung over track means 1§ at &
suitable point spaced rearwardly from the plane
of the door. 'The hook is not restrained against
movement along track means 7§, but when
once positionasd the tension of the spring means
84 will hold the hook in place. When the door
is in upper position, fine 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 modification is relatively
short and of smaller diameter as compared with
springs employed in the prior modifications.

The operation of the garage decor construction
shown in this modification is substantially simi-
lar to that described in the previous modifica-
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 84, is virtually sufficient 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 effective leverage indi-
cated by the distance “¥” is available for coun-
terbalancing the weight of the door by the con-~
tact of pins 22 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-
ber 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 menber is made available
by selectively connecting the end link and pin of
element %8 to a selected port 83.

Tt 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

ke thus adjustably connected to the‘

. turn- through apprommately 180° while the door:

~moves through only virtually 80°.

The pivotal

-'connection of the end of the lifting arm with -
: the lower portion of the door permits such opera-

tlon and results in the general vertically posi-

. tioning: of the arm when the door is in virtually
_overhead horizontal position. The distance to

- which the bottom margin of the door may pro-
- ject beyond the lintel of the door frame when the

10°

door is in overhead position-may ke desermined

by selectlon of ‘the point of pivotal cmmectmn
of the rigid lever arm with the door.
It will thus be readily apparent that the over-

~head type garage door construction and operation
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described:is simply  constructed, ‘is effective for
providing any desired type of door operation, and
utilizes haraware 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 interrere with high bodied vehicles parked
immediately adjacent the garage door opening.

It will be understood by those skilled in the
art that various modirications and changes may
be made in the embioaiments of the invention de-~
scriped and illustrated above and all such changes
coming within the scope of the appended claims
are embraced thereby.

1 claim:

1. In a power transmitting means for an over-
head garage door construction guided at its upper
end by virtually horizontal traci means, the com-
bination of: a flat member provided with means
for pivotally mounting a door to be raised upon
an axis parallel to the plane of the dcor 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

‘memper; said member having a contoured edge

provided with convex and concave portions
spaced at varying distances from the pivotal axis;
a fiexible 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
flexible element along the edge of the member;
spring means connecsed to the other end of the
flexible 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
flexible element with the edge of said member;
the adjustable connection of the fiexible element
to the member being adapted to vary the points
of spaced contact or the pins with the contoured
edge for modifying the magnitude of counter-
balancing forces effective during opening and
closing of the door.

2. In a power transmifting 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
bivotally mounting a door to be raised upcn an
axis parallel to the plane of the door; a lifting
arm having one end adapted to be pivoially 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-
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vided with a contoured edge including points.

therealong spaced at varying distances from the
pivotal axis; a flexible 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 flexible element, said meni-
ber 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 flexible element with the edge of said mem-
ber; said spring means being provided at its other

end with a connector means for frictionally en--13
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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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