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ABSTRACT

A cable lift mechanism for a multi panel, overhead garage door includes a drum
having a spiral groove comprised of two adjacent sections that are generally coaxial with the
longitudinal axis of the cable drum. The groove or grooves in a first section adjacent the
attachment end of the cable to the drum have a lesser radius than the remaining grooves of
the second section of the drum which have substantially equal radn of greater diameter than
the first section radii. As a consequence, initial torque associated with lifting of a garage

door is increased to lift a heavier upper or top panel or panels of a multi-panel garage door.
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CABLE DRUM CONSTRUCTION OF DOOR LIFT MECHANISM
FOR MULTIPLE HORIZONTAL PANEL GARAGE DOOR. |

WITH DISPROPORTIONALLY HEAVY TOP PORTION

RELATED APPLICATIONS

{01] Thxs apphcatlon claims priority to U.S. )
patent application Serial No. 61/526,519 filed August 23, 2011 entutled “Cable Drum

Construction for Multiple Horizontal Panel Garage Door Lift Assembly” and U.S. patent
application serial no. 13/293920 filed November 10, 2011 and entitled “Cable Drum
Construction of Door Lift Mechanism for Multiple Horizontal Panel Garage Door with

- Disproportionally Heavy Top Portion”.

BACKGROUND OF THE INVENTION

[02] In a principal aspect the present invention relates to a cable drum construction for a
inulﬁple panel garage door lift assembly. Garage doors, industrial doors and other closures
for building openings may include multiple horizontal panels which are hinged together and
collectively mounted on a track to enable movement of the multiple, pivotally connected

panels between an open position and a closed position. To facilitate movement between and

" an open and a closed position, a motorized lift assembly or mechanism is lypically provided.

The 1ift assembly may include a spring biased cable arrangement which facilitates movement

of the multiple, articulated, horizontal panels between the open and closed positions along a
track.

(03] Such hift assembly constructions or mechanisms thus may include a cable affixed to &
lower panel of a door and wound on a drum attached to a spring biased torston rod mounted
on the frame or header for the door, The design of these constructions is well-known and the

- design of cable drums associated with such constructions has been the subject matter of

various known developments including the disclosure in U.S. Patent No. 7,343,958 1ssued
March 18, 2008 entitled Overhead Door Lift System.

(04] While cable door lift assembly designs have evolved over time, there remains a
problem that has not been specifically addressed heretofore. That is, multi-panel doors

conventionally compnsc honzontal hinged panels wherein all paunels are of gencrally cqual
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size, design and weight. For example, four identical panels may be arranged in an articulated
or hinged array resulting in equal distribution of weight. Such constructions can be easily
balanced for full travel along a track. However, often the first turn of a cable drum for such a

multi-panel door includes a greater radius designed to decrease the mitial spring lifting forco
and thereby make the olosed door heavier and consequently assist maintaining the door in a
vertical, fully closed position.

[05] wacvcr, with many doors the top panel or section is heavier and as a consequence,
the multiple sections of the door do not balance prop&ly becwuse torque per tum of the
biasing door support spring is conatant but the mte of change of the door weight is not
constant. For example, the top section may be glazed, that is, include window panels
incorporated therewith. Also the top panel may have a height dimension which is greater

than the remaining door panel, Such glazing or extra height may cause a top panel to be

heavier than the remaining sections or panels of the door. Therefore known prior art designs

. are not suitable to properly balance a door that comprises a heavier top panel or section.

Further, once that top or heavier panel section rises into the horizontal position on the door
track, that panel becomes less consequential with respect to movement of the entiré assembly
of door panels to the fully opened position. Thus, to accommodate an arrangement for
lifting which includes a heavy top panel of a multi-paﬁel door, is a problem that faces
manufacturers of such panel doors. |

SUMMARY OF THE INVENTION

[06]  Briefly the present invention comprises a multi-panel door, spring biased lift assembly
and, in particular, the construction of &8 drum associated with such a spring biased lift
assembly. For example, a lift assembly of the type genemlly shown in U.S. Patent No.

7,343,958 discloses & spring hift agsembly for a multi-panel door. 1J.S. Patent No. 7,343,958
further discloses a8 drum construction which departs from a constant radius drum construction

by providing & varisble radius associated with the spiral cable groove of the drum. However,
the variable radius construction of the drum is very limited in its aspects and features.

[07] In contrast, an aspect of the present invention is the utilization of a cable drum having

a spiral groove with two adjacent sections that arc generally coaxial with the longitudinal axis

of the cable drum in a counterbalanced, multi-panel garage door lifting mechanism, The
groove or grooves in & first section adjacent the attachment end of the cable to the drum have
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a lesser radius than the remaining grooves of the second section of the drum which have
substantially equal radii of greater diameter than the first section radii. As a consequence,
initial force associated with lifting of a garage door is increased or greater which is very
beneticial in the situation of a heavier upper or top panel or panels of a multi-panel garage
door. Once having lifted the heavier panel, the greater or larger radii groove second section of
the drum provides for lesser lifting torque or force and thus accommodates the lifting of the
lesser weight remaining panels. The ratio of the lesser radii first drum section grooves to the
remaining second section drum groove radii of the spiral groove of the drum is less than
one (1) and the number of grooves of the lesser radii is based upon a ratio of the number of

panels of heavier construction vis a vis the lighter construction panels.

108] As another aspect of the invention the Icsser radii grooves of the drum are all

substantially cqual and the remaining second section radii grooves are substantially equal.

109] As a further aspect of the invention there is disclosed a drum construction for a
counter balanced, horizontal multi-panel door lifting mechanism which is easy (o
manufacture, easily installed and easily incorporated into existing designs of garage door

counter balance and lifting mechanisms.

109a] - A turther aspect of the invention provides a cable drum construction in
combination with a counterbalanced door lifting mechanism lifting an articulated, multiple
horizontal panel door assembly comprised of door panels having a top panel and one or more
remainder panels, said top panel having a top panel height and proportionally heavier weight
than the weight of one or more of said remainder panels, said top panel and remainder panels
mounted 1n a door frame with a header, said combination comprising: a rotatable shaft for
mounting on said door frame; a lift cable having a remainder panel attachment end and a drum
attachment end; and a generally cylindrical drum body having a ccnter line axis of rotation
coaxially mounted on said shaft for rotation of said shaft and drum, said drum including a
coaxial, external spiral groove for receipt of multiple windings of said lift cable, said spiral
groove Including a first section of multiple circumferential spiral groove winding slots for said

lift cable, said first section including a cable retention element for attachment of said drum



CA 27786363 2017-03-22

81648050

q

d

attachment end of said lift cable to said drum with said cable wound 1n selected groove
winding slots of said first section, said spiral groove further including a second, exit section of
spiral groove winding slots joined to said first section, said first scction spiral groove winding
slots all having substantially equal and lesser radin winding slots for said lift cable than the
radii of the remaining second section spiral groove winding slots; said first section lesser radii
groove winding slots having in combination a total circumference dimension on said drum,
said total circumference dimension of the lesser radii groove winding slots of the first section
exceeding the top panel height to accommodate the proportionally heavier top panel and
thereby provide greater torque relative to the radial groove winding slots of said second
section of winding slots, said second section winding slots all having substantially equal radii
oreater than said first section winding slots, said lift cable exiting from said second section

winding slots for attachment to a remainder panel.

[10] These and other objects, advantages and features of the invention will be set forth 1n the

detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWING

[11] In the detailed description which follows reference will be made to the drawing

comprised of the following figures:

[12] FIG. 1 is an isometric view of a typical multi-panel garage door construction wherein
the upper panel is much heavier than the individual remaining panels and which results 1n a

disproportionally heavier load upon the door lift mechanism when initially raising the door;

[13] FIG. 2 is a graph depicting an example of an aspect of the invention wherein the
typical weight in pounds of a multi-panel garage door varies with respect to the height thereof

illustrating the change in load associated when raising the garage door via movement along a

mounting track for the garage door;
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[14] FIG. 3 is a cross-sectional view of a drum in accord with the subject matter of the

imvention;

[15] FIG. 4 1s a further cross-sectional view of the drum of FIG. 4 depicting the radu
associated with the spiral groove on the outer surface of the drum and the substantially
constant radius of the outer or remaining grooves and the constant lesser radu of the inner or

initial grooves; and

[16] FIG. S is a front elevation view depicting the construction of an drum made 1n accord

with the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION

[17}] Referring the FIG. 1 there 1s depicted a typical multi-panel garage door construction
or assembly. Multiple horizontal panels 20, 22, 24 and 26 are connected together by hinges,
for example, hinge 28 to enable articulation of the panels 20, 22, 24, 26 due to movement

along tracks 32, 34.

[18] The top panel 26 includes windows or glazing 30. Thus, the top panel 26 or top panel
section 26 1s heavier on a panel unit basis than each of the separate lower panels 20, 22 and
24 which each have a substantially equal or similar construction. As a consequence,
increasing door height results in an increase of load or weight of the door. However, the rate
of increase for the lower panels 20, 22, 24 1s uniform whereas the heavier upper panel 26
provides a uniform, but higher rate of increase of panel weight. FIG. 2 1s an example of a
graph which illustrates the change n weight of door panels for a door generally of the type
depicted in FIG. 1.

[19] The door assembly or construction is mounted on parallel, spaced tracks 32 and 34 in
a conventional manner. Thus rollers (not shown) associated with each of the panels 20, 22,
24, 26 enable the panels, which are connected and articulate with respect to each other, to

move aiong the tracks 32 and 34 between a closed and an open position.

20] A cable assist lifting mechanism i1s also depicted in Figure 1. It includes a rotatable
horizontal rod or shaft 40 attached to torsion springs 42 and 44. The opposite ends of rod 40
arc journalcd in cnd brackets 36, 38 attached to header 46 of the door frame. A support
bracket 43 is also attached to header 46 of the door frame for the door. The support bracket
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43 rotatably supports rod 40 and also has one end of each torsion spring 42, 44 attached
thereto. The opposite end of each torsion spring 42, 44 is attached to the rod 40. As the rod
40 rotates about its longitudinal axis in the mounting brackets 36, 38 attached to the door
frame header 406, the torsion springs 42, 44 are torqued upon lowering of the door. Torque is

released as the door is raised.

[21] A drum 50, 51 1s coaxially attached at each end of the rotatable rod 40 and a cable 54
is wound in a spiral groove 70 of each drum 50, 51. A free end of cable 54 1s attached from
each drum 50, 51 to the lower panel 20. The opposite end of each cable 54 is wound in the
spiral groove 70 and attached thereto in a retention slot 78 of each drum 50, 51. Typically a
motorized mechanical arm (not shown), which is movable along a center track, 1s attached to
the top panel 26 to facilitate movement of the panels along the track 32, 34. The door by

torque of springs 42 and 44 can thus be moved into the open position position.

[22] The subject matter of the invention relates specifically to construction of the drums
50, 51 and 1s illustrated in greater detail in FIGS. 3, 4 and 5. Referring to those figures, each
drum 50, 51 is generally configured as a cylindrical member and includes a longitudinal
center line axis 60, an inner, radial flange 62 and an outer, radial flange 64. A hollow coaxial
center-line passage 63 receives the mounting rod 40. A threaded set screw 68 in threaded
passage 06 (or multiple set screws) may be provided to tightly fasten the drum 50 to the rod
40. The outer case of the drum 50 between the flanges 62 and 64 comprises the spiral groove
70. The spiral groove 70 1s divided into two sections 71, 73. First section 71 has a lesser
radial groove dimension 74 than the second section 73 radial groove dimension 76. Typically
first radial dimension 74 1s substantially equal over a number of turns, for example, two to
three or more turns and 1s smoothly connected to a second section 73 which constitutes the
remaining portion of the spiral groove 70. The second section 73 has a substantially uniform

radial dimension 76 of the grooves at their minimum groove depth.

[231 The lesser radial groove section 71 terminates at a cable attachment slot 78. Thus a
cable 54 wound about the drum 50 will be attached at one end through the groove attachment
slot 78, wound around the grooves 71, 73 and attached to the opposite end to the lower panel

20 of the collection of panels 20, 22, 24, 26 comprising the garage door construction.



CA 02786363 2012-08-15

6

[24] The grooves 71 associated with the lesser radu section 74 are provided to
accommodate the greater weight of the upper panel 26. The change 1n radius affects torque
since the product of radius and force equals torque. Thus, the force associated with the
connection and arrangement of those grooves 71 is greater than the force associated with the
remaining grooves 73. The number of lesser radu grooves 71 relative to the remaining
grooves 73 1s a fraction less than one (1). The ratio of the lesser radial grooves 71 to the
totality of grooves (71, 73) i1s a fraction less than one (1). This fraction may be calculated
based upon the ratio by way of example of the weight and/or vertical dimension of the top
panel 26 or a top portion of the door to the remaining panels 20, 22 and 24 or door portion.
Additionally, the radius 74 of the lesser radial grooves 71 can be calculated using a similar
comparative basis. In the circumstance of a door construction wherein the top panel has a
greater height, the number of lesser dimenstion spiral grooves may increase in a proportional
manner based upon the greater panel height. The invention, thus, accommodates horizontal
panel weights (in terms of height or construction materials or both) which may vary in a
linear fashion with the weight of the door having the greater proportionally of weight at the

top of the closed door.

[25] An example of this aspect of the invention demonstrates the concept. Thus, if a top
door panel has a vertical height of 24 inches, and the circumference of the lesser radius
grooves 71 1s 12.5 inches, then two lesser radial dimension cable wraps 71 will be required in
order to provide necessary additional torque to eastly and smoothly move the 24 inch heavier

top panel from a vertical to a generally horizontal position in the track 32, 34.

(26] If, however, the heavier top panel is 32 inches in vertical height, then more than two
cable wraps 71, having a 12.5 inch circumierence 1n the example, will be required to move
the 32 inch panel from a vertical to a generally horizontal position with the necessary torque.
As a consequence, 1n this example, a drum 50 having grooves with a 12.5 inch diameter will
employ or desirably incorporate at least three or more of the lesser radial grooves 71 to
provide for a greater range or distance of higher torque travel. Thus a single size drum 50
may be used for multi panel doors having a heavier top panel or panels with a vertical height

up to about 37.5 inches 1n this example.

[27] The circumierence or radial dimension of the lesser diameter grooves 71 and the

number of such grooves 1s thus chosen to provide for adequate travel or winding of cable to
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lift a range of heights of heavier, upper panel or panels. The remaining grooves 73 will have
a greater radwus for lifting the remamning panel or pancls. Nonectheless an adequate number of
generally substantially lesser or equal radius (1.e., equal circumference) grooves 71 are
desirably icorporated in a drum 50 to accommodate doors made up of a range of the vertical
height of heavier, upper door panel(s). The remaining grooves will then have a greater radius
or circumference. In review, with the described design a single size and configured drum can
be used with door lift systems having a range of the vertical height of the heavier, upper panel

or panels of a multi-panel door.

[28] While there has been set forth a preferred embodiment of the mvention, 1t 1s to be
understood that the invention 1s to be limited only by the following claims and equivalents

thereof.
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CLAIMS:
L. A cablc drum construction in combination with a counterbalanced door lifting

mechanism lifting an articulated, multiple horizontal panel door assembly comprised of door
panels having a top panel and one or more remainder panels, said top panel having a top panel
height and proportionally heavier weight than the weight of one or more of said remainder
panels, said top panel and remainder panels mounted in a door frame with a header, said

combination comprising:
a rotatable shaft for mounting on said door frame;

a lift cable having a remainder panel attachment end and a drum attachment

end: and

a generally cylindrical drum body having a center line axis of rotation coaxially
mounted on said shaft for rotation of said shaft and drum, said drum including a coaxial,
external spiral groove for receipt of multiple windings of said lilt cable, said spiral groove
including a first section of multiple circumferential spiral groove winding slots for said lift
cable, said first section including a cable retention element for attachment of said drum
attachment end ot said lift cable to said drum with said cable wound in selected groove
winding slots of said first section, said spiral groove further including a second, exit section of
spiral groove winding slots joincd to said first section, said first section spiral groove winding
slots all having substantially equal and lesser radii winding slots for said lift cable than the

radi1 of the remaining second section spiral groove winding slots;

said first section lesser radi groove winding slots having in combination a total
circumference dimension on said drum, said total circumference dimension of the lesser radii
groove winding slots ot the first section exceeding the top panel height to accommodate the
proportionally heavier top panel and thereby provide greater torque relative to the radial
groove winding slots of said second section of winding slots, said second section winding
slots all having substantially equal radii greater than said first section winding slots, said lift

cable exiting from said second section winding slots for attachment to a remainder panel.

2. The combination of claim 1 wherein the top panel includes glazing.
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