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Description

Field of the Invention

[0001] This invention relates generally to a support
structure for a hinged sectional overhead door, and more
particularly to a track structure for guiding and supporting
rollers on the door for movement of the door between
open and closed positions.

BACKGROUND OF THE INVENTION

[0002] Conventional track structures for guiding and
supporting rollers on sectional overhead doors such as
utilized in garage door systems (e.g. of generic kind
known from US 2,923,541) pose several problems, par-
ticularly when a relatively small thickness or cross sec-
tional area of metal material is utilized in the track struc-
ture that includes a track and track support members.
These problems include (1) the tendency of the track to
"bow", i.e. deflect in a horizontal direction toward the mid-
dle of the door, when significant weight is applied to the
track through the door rollers, (2) the tendency of the
track to bend or deflect downward in a vertical plane over
large unsupported spans, (3) the tendency of the track
trough to deform near the roller including widening of the
trough and possible crimping of the edges due to the
heavy weight of the door, or due to roller misalignment,
and (4) damage to the exposed blade edges of the track
structure during manufacture, shipping/handling and in-
stallation. Each one of these problems is discussed in
sequence below.
[0003] Track bowing is caused by the way the door
roller interacts with the conventional track and angle sup-
port system. This problem can lead to a condition known
throughout the industry as "roll-out". This is when the
door roller literally rolls out of the track trough. This con-
dition can cause failure of the door to open or close prop-
erly, or even worse, cause the door to fall out of the track.
[0004] The second problem is that too much downward
deflection causes the supporting hardware on the rollers
to drag on the track resulting in a door not opening or
closing smoothly.
[0005] The third problem is specifically related to a de-
ficiency in the conventional track trough geometry itself.
The conventional track configuration typically has an out-
er blade edge on the track that tends to have weak points
wherever any imperfections exists. These points become
stress concentration points or focal points where failure
may occur due to heavy loads applied through the rollers.
[0006] The fourth problem is directly related to the third
problem in that even minor damage sustained during
shipping and handling, especially to the blade edge of
the track can easily cause weak points in the track edge
as set forth above.
[0007] There have been several approaches within the
industry to try and address the above problems. Virtually
all approaches have included increasing track depth,

thickness, or both. While these approaches are simple,
they have resulted in substantially heavier and thus more
costly track systems. In contrast, the present novel track
system uses a substantially different set of principles to
address the above problems, without resorting to the use
of a heavier, and thus more costly system.
[0008] However, it should be noted that tubular beads
used in the present invention are in general known from
the state of art (e.g. from US 2,251,967).
[0009] The novelty and uniqueness of the present in-
vention is that it maximizes the use of material through
configuration synergisms, i.e. features that interact and
play multiple roles simultaneously, such as contributing
substantially to the moment of inertia about the vertical
and horizontal axes, while also greatly increasing the re-
sistance of the configuration to local damage and stress
concentrations. The result is a dramatic increase in over-
all performance and efficiency that overcomes the prob-
lems set forth. The synergisms are so significant that the
combined system achieves unexpected levels of material
savings.
[0010] In order to better understand the novelty and
uniqueness of the present invention, and to more fully
appreciate how conventional track made of thinner ma-
terials fails in addressing the above four problems, and
more specifically problems three and four, it is important
to understand failure initiation and propagation in a con-
ventional track system. This is discussed in more detail
as follows.
[0011] In a conventional track, failure may be generally
associated with two fundamental regions of high stress.
The first region is associated with failure initiation, and
the second is associated with failure propagation. The
first region is an inherently characteristic region of edge
stress concentration at the "blade edge" of the trough
nearest to the roller contact point. This edge stress con-
centration is characteristic of the overall cross-sectional
geometry of the "trough" of the track in which the roller
rides. The second region is located in an area between
the point of roller contact and the blade edge of the trough.
In most commonly found sectional overhead door track
sizes, this region is approximately one inch wide. This
region is characterized by two stress peaks separated
by a short distance along the line of roller travel. In most
commonly found overhead door track sizes and weights,
these two points are separated by approximately three-
fourths of an inch, with one peak located symmetrically
on either side of the point of roller contact.
[0012] Even the most perfect, smooth trough edge of
conventional track will experience a very localized point
of high stress gradient due to the characteristic edge
stress concentration. Initiation of an edge "bulge" or
"crimp" on a perfect smooth edge is nothing more than
the creation of an edge imperfection that is large enough
to grow or "propagate" easily. It is significant that this
stress concentration may be made worse by the pres-
ence of any relatively small local imperfections, even
those on the order of size of the thickness of the track
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itself.
[0013] Thus, the existence of any edge imperfections
in a conventional track have the effect of enhancing an
already established process of failure initiation. These
imperfections near the edge can be in the form of edge
notches, waviness (in-plane or out-of-plane), local thick-
ness variations, local residual stress variations, or vari-
ations in material yield strength. Where multiple imper-
fections occur together, they may all compound together
to further increase the stress concentration effect, and
thus lower the roller load level at which failure initiates.
This is the established process.
[0014] In a conventional overhead door track, failure
propagation follows failure initiation in the following man-
ner. Once a local "bulge" initiates at the blade edge, in
the direction away from the roller contact point, the ex-
istence of the second region of high stress enables crimp-
ing of the blade edge to propagate. The result is a trian-
gular "tea pot spout" shape which is formed as the edge
folds distinctly along two lines connecting the first region
of high stress of the blade edge with each of the two
peaks of the second region. This propagation can be de-
scribed as a local "edge buckling" since it is an instability
of the metal sheet at the edge.
[0015] It should be noted that the propagation process
described here corresponds to the case of a roller that
is not rolling, but stays in the same position on the track
as the load is increased until failure is reached. Actual
in-service failures which may involve moving rollers will
display variations of this basic propagation mechanism.
[0016] Consequently there is a demand in the sectional
overhead door industry including both garage doors and
vehicle doors for a cost effective, retrofitable track system
made of thinner material that simultaneously addresses
the four problems stated above in addition to resisting
the failure sequence noted, while yet maintaining a high
degree of manufacturability.

SUMMARY OF THE INVENTION

[0017] The tracks and angle support members of the
present invention for sectional overhead doors are
uniquely configured to achieve synergisms that simulta-
neously improve structural reliability and performance,
and that substantially reduce the weight of these struc-
tural members, while preserving functionality and ease
of assembly and installation that allows the present sys-
tem to be retrofitable to most conventional sectional over-
head doors. The tracks and angle support members fur-
ther permit the problem of roller rollout to be addressed
without resorting to thicker gauge materials. Not only is
an improved means of roller retention provided by the
unique configuration, but the track edges themselves are
strengthened, thus resisting distortion or warping of the
overall track shape that may be associated with roller
rollout.
[0018] Still further, the combination of curled edge
flanges of the tracks and angle support members are

uniquely configured so that the combined track and angle
support member system maximizes the structural utility
and efficiency of the system in a compounding fashion,
thus increasing further the door weight that may be car-
ried.
[0019] Moreover, all of these important synergisms are
achieved while in fact enhancing the functionality of the
individual members as well as the assembly. The mag-
nitude of this effect upon structural weight of the assem-
bly including horizontal and vertical tracks as well as the
horizontal and perforated angle support members is ap-
proximately a 35 percent weight saving for a typical 159
kg (350 lbs), two car overhead door installation using a
208 cm (82 inch) horizontal angle support member, and
about a 25 percent weight saving for a typical 54,4 kg
(120 lb). single car overhead door installation where the
horizontal track is typically used with only a 30 inch long
horizontal angle support member.
[0020] The fact that the tracks and angle support mem-
bers with compounding synergisms are suitable for use
with substantially all standard sectional overhead door
hardware installations enables manufacturers and in-
stallers to significantly reduce the number of different
track thicknesses and horizontal angle support member
lengths that they must carry in their inventories by suitably
matching track and angle support members. Further-
more, the track itself is bendable to achieve the transition
between horizontal and vertical track using conventional
stretch forming machinery. During this forming process
the configuration further stabilizes the section , thus im-
proving formability and reducing the influence of edge
defects during processing. Finally, and no less signifi-
cantly, the lighter track and angle support members and
assemblies are easier to handle and position during man-
ufacturing, packaging, and installation into buildings or
vehicles.
[0021] The present invention alleviates and over-
comes the above mentioned problems and shortcomings
of the present state of the art through the discovery of a
novel track system. The invention provides a novel track
system for guiding and supporting rollers of an overhead
sectional door for movement of the door between open
and closed positions. The track system includes a track
for guiding and supporting the rollers, and angle support
members for supporting the track.
[0022] The track and track supports have substantially
redistributed material at critical locations as compared
with conventional track systems. This material redistri-
bution has the effect of altering considerably the behavior
of the track system as compared with conventional track
systems. The material redistribution is accomplished by
having free edge portions which are turned inwardly to
define tubular beads or curls along the free edges. These
upper and lower edge curls help the track and angle sup-
port member sections to more effectively resist bending
and torsion due to roller loads. A substantial synergism
occurs as a result of the combined placement of the curl
relative to the centroid of the system, and the ability of
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the curl to spread stresses, since it is placed in positions
associated with maximum structural stresses. Moreover,
the curls serve to enhance roller retention. Each tubular
bead has a cross-sectional dimension which is large
enough to substantially change the moment of inertia of
the overall section about the horizontal and vertical axes,
as well as to alter the characteristic failure mode normally
associated with the free edge stress concentration for a
conventional overhead door support structure. This syn-
ergism permits the use of thinner materials. This discov-
ery allows a saving in material, while effectively address-
ing the four problems set forth above, thereby saving
weight. This innovation in system configuration repre-
sents a substantial cost saving for the track and angle
support members, since material cost is a substantial
portion of total manufacturing costs for overhead door
hardware.
[0023] More particularly, the upper and lower edge
curls or shapes are tubular features, preferably open-
section, that are made by shaping the free edges or edge
marginal portions of overhead door track or attached an-
gle member cross-sections into an elliptical, preferably
circular, cross-sectional shape. For the purpose of the
present application, a circular cross-section is consid-
ered to be a special case of an elliptical cross-section.
The term "characteristic diameter" referring to a constant
diameter in the case of a circle, while other elliptical
shapes will have major and minor diameters, with the
major diameter being the "characteristic diameter". Even
though some configurations of a slightly non-circular el-
liptical shape may be more desirable in some applica-
tions, the circular cross-section is generally preferable,
because it is simpler to manufacture, while still achieving
the desired benefits to a significant degree.
[0024] For manufacturing ease, the tubular bead is
preferably an open-section bead, meaning that the sheet
metal is formed in an almost complete bend or curl, but
the curl need not be closed at its outer edge, such as by
welding. A closed section tubular bead would work equal-
ly well, at a slightly higher manufacturing cost.
The manufacturing method for creating the edge curl ge-
ometry is consistent with conventional roll forming. It was
discovered that the configuration of the edge features
actually served to further stabilize the section during the
stretch forming process, thus improving formability. An
additional benefit is that the edge curl placement is con-
figured to accommodate slight dimensional width varia-
tions or imperfections in raw sheet metal stock that are
on the order of 1/32 inch or less. This is important for the
following reasons:

1. The edge curl permits a reduction in required man-
ufacturing operations. These operations including
deburring and smoothing of the edges as well as
monitoring the sheet roll stock for width uniformity
and edge quality. The edge curl thus simplifies
achieving a product that will have edge dimensional
uniformity.

2. The overall structural strength and integrity impli-
cations of addressing sheet stock edge imperfec-
tions to achieve manufacturing or safety improve-
ments. These improvements must be accomplished
at little or no expense to structural performance.

[0025] The repositioning of material in the form of a
curl has the effect of making the edge insensitive to im-
perfections that are of the same order of size as the thick-
ness of the sheet. This is characteristic of the "open sec-
tion tube" geometry and the way that it spreads stresses,
even in the presence of local imperfections. The modified
edge, including the edge curl, is thus only sensitive to
imperfections that are of the same order of size as the
curl diameter itself. This is a substantial change in that
larger imperfections are not only less common and thus
fewer in number, but are also much easier to detect vis-
ually. The ability to detect the kinds of imperfections that
lead to failure is of fundamental importance to product
reliability, maintenance and safety concerns. The result
is a substantially safer and more failure resistant product.
[0026] Finally, the curl geometry places sheet stock
edge imperfections, such as in-plane or out-of-plane
waviness or edge notches, in a relatively benign location.
This location corresponds to the portion of the curl section
geometry nearest to the roller contact surface, where it
experiences relatively lower stresses as compared to the
region farthest away from the roller contact surface.
Thus, the curl permits some imperfections to remain with-
out reducing structural performance, while achieving
substantial positive impacts in other important product
areas such as safety, reliability, maintenance, manufac-
turing and handling.
[0027] The curl geometry has the effect of spreading
stresses out in the region of the edge near the point of
roller contact on the track. This is important from three
standpoints. The first is that the maximum stress is sub-
stantially reduced, thus increasing the load carrying ca-
pability of the same thickness track. The second is that
the mechanism that existed for the first and second re-
gions of high stress to link up and thus propagate, has
been substantially eliminated by spreading out the peak
stresses of the region affected. This has the effect of
inducing a much greater resistance to failure. This is be-
cause the stresses of the high stress region of conven-
tional track are now spread over a region that is larger
than the commonly found 1,91 cm (3/4 inch) character-
istic dimension.
[0028] It is important to contrast the edge curl approach
against other possible edge treatment approaches by
noting that the dimensional order of size effect described
above for the curl can not be achieved by simply folding
the edge over, either once or multiple times, because in
this case the characteristic dimension will be defined by
the fold edge diameter and not by the length of overlap
of the fold. This is because the overlap direction is trans-
verse to the edge and quickly moves out of the peak
stress region, and because in this case the edge fold
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diameter defines the maximum distance over which the
edge stresses may be effectively spread.
[0029] The elliptical or circular open-section tubular
shape or "edge curl" is contrasted to tubular sections of
rectangular cross-sectional shapes, including folded
edges, and to open-section tubular shapes of softened
corner rectangular cross-sectional shapes in that the
characteristic diameter will be defined in each of these
other cases by the fold diameter or by the softened corner
diameter nearest to the track edge, as opposed to the
overall diameter of the edge curl section. It may be noted
that in this context a rectangular cross-section with very
softened corners is in effect an imperfect ellipse or circle.
In some instances, quasi-elliptical or quasi-circular cross
sections, imperfect ellipses, and imperfect circles, in the
form of rectangular cross-sections with very softened cor-
ners may function adequately, but will be less effective
than a generally circular curl.
[0030] The resulting design is more robust in that track
edge crimping occurs only at much higher loads. It is also
more robust because the size of the minimum imperfec-
tion to which the edge is sensitive has been generally
changed from the thickness dimension to about the size
of the curl diameter. This favorable synergistic combina-
tion of resistance to crimping and relative insensitivity to
edge imperfections has the same degree of compound-
ing advantage as the conventional track’s compounding
disadvantage of low resistance to crimping combined
with sensitivity to relatively small edge imperfections.
[0031] The contoured lower section of the track mini-
mizes the moment arm of applied roller loads with respect
to the geometric plane of the vertical edge of the track,
while maintaining required clearances for smooth oper-
ation of the roller. In addition, as a local track section
deflects slightly under load, the lower section shape ac-
tually deforms in a way that diminishes the moment arm,
thereby improving performance.
[0032] The invention enables the track gauge thick-
ness to be reduced by an amount up to about 35%. This
enables a weight saving of up to about 27% for the track
in a typical overhead door application while preserving
normal operational and structural capability. In addition,
the track is retrofitable to conventional overhead door
hardware.
[0033] When the edge curl feature is applied to the
angle support member attached to the overhead door
horizontal track, an additional increment of weight saving
on the angle support member is achievable. When this
increment is combined with the weight saving achieved
with the track, a total weight saving of up to about 35%
may be achieved while preserving normal operational
and structural capability. The magnitude of this weight
reduction was unexpected.
[0034] The following description of a preferred embod-
iment of the present invention may incorporate dimen-
sions which are representative of the dimensions which
will be appropriate for most commonly found overhead
door sizes. Recitation of these dimensions is not intended

to be limiting, except to the extent that the dimensions
reflect relative ratios between the sizes of various ele-
ments of the invention, as will be explained where ap-
propriate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0035]

Figure 1 is a front elevation of a portion of a hinged
sectional overhead garage door having rollers
mounted in the track structure of the present inven-
tion for movement of the door between open and
closed positions;
Figure 2 is a section taken generally along line 2-2
of Figure 1;
Figure 3 is an enlarged perspective view of a portion
of the track structure shown in Figure 1 showing the
track supported by a relatively short horizontal track
support member;
Figure 4 is an enlarged cross sectional view of the
upper horizontal track structure taken generally
along line 4-4 of Figure 2 but showing the hinged
door in an open position with a door on a door panel
mounted in the track for guiding and supporting the
roller;
Figure 5 is an enlarged cross section of the track
shown in Figures 1-4;
Figure 6 is an enlarged cross section of the track
support member shown in Figure 1-4; and
Figure 7 is a cross sectional view of the hanger taken
generally along line 7-7 of Figure 2 for supporting
the outer end of the upper horizontal track.

DESCRIPTION OF THE INVENTION

[0036] Referring now to the drawings for a better un-
derstanding of this invention, and more particularly to Fig-
ures 1-4, an overhead garage door is shown generally
at 10 for fitting against a door jamb or frame 12 in closed
position. Door 10 includes a plurality of hinged sections
14 having rollers 16 mounted thereon. Each hinged sec-
tion 14 comprises an inner foam base 18 having an outer
metal liner or sheath 20 thereon. A channel-shaped
bracket 22 supports a hinge 24 between adjacent sec-
tions 14. A channel-shaped bracket 26 supports a sleeve
27 receiving a shaft 28 for roller 16. Suitable fasteners
secure brackets 22 and 26 to door sections 14. A track
construction for supporting overhead door 10 for move-
ment between open and closed position includes a light
weight track structure generally indicated at 30 along
each side of door 10 and comprising the present inven-
tion. Rollers 16 on opposed sides of door 10 are guided
and supported in track structure 30 for movement of door
10 between the closed position as shown in Figures 1
and 2 and an open overhead position. A counterbalanc-
ing helical spring 32 anchored at the end is provided for
each track structure 30 and has a pulley 34 at it other
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end. A suitable cable 36 is provided extending between
pulley 34 and door 10 for assisting in the manual opening
of door 10 as is well known. If desired, a suitable motor
may be provided for opening and closing of door 10 as
well known.
[0037] Referring now particularly to light weight track
structure 30 which forms this invention, light weight track
structure 30 comprises a light weight track generally in-
dicated at 38 and a light weight angle-shaped track sup-
port member generally indicated at 40. Track 30 com-
prises a generally vertically extending section 42 and a
generally horizontal section 44 which includes an integral
intermediate arcuate portion 46 connecting horizontal
section 44 and vertical section 42. It may be desirable to
form arcuate portion 46 separately from horizontal sec-
tion 44. The outer end of track 30 is secured to a perfo-
rated angle-shaped hanger 48 secured at its upper end
to a suitable joist 50. A fastener 52 extends within an
opening or perforation in hanger 48 for securement of
track 38 as shown particularly in Figure 7.
[0038] Referring to Figure 3, the mounting of horizontal
track section 44 to door jamb or frame 12 is illustrated.
An angle shaped support member 54 secured to door
frame 12 has an extending leg 56 with openings therein.
A lower mounting bracket or plate 58 is secured at one
end by fasteners 60 to vertical track section 42 and to
horizontal track section 44. Fasteners 62 secure the other
end of plate 58 to leg 56. Fasteners 64 secure one end
of track support member 40 to leg 56. Fasteners 66 se-
cure the other extending end of track support member
40 to horizontal track section 44 as shown also in Figure
4.
[0039] Track 38 and track support member 40 each
has a pair of opposed free edge portions formed by in-
tumed tubular beads or curls to provide strength so that
only a small cross sectional area is required resulting in
a lighter weight of metal material for track 38 and track
support member 40. The tubular beads are formed of
particular dimensions and shapes for providing the nec-
essary strength while permitting a relatively small cross
sectional area of sheet metal material to be utilized.
[0040] Referring now particularly to Figure 5, track 38
commonly formed of a sheet metal material such as a
steel alloy has an upper track flange 68, an integral side
flange 70 at right angles to upper track flange 68, and a
lower trough 72. The opposed free edge portions of upper
flange 68 and trough 72 are intumed inwardly to form
open-section tubular beads or edge curls 74 and 76. An
open gap 78 is formed adjacent each tubular beads 74,
76. Tubular beads 74, 76 are shown as being of a circular
configurations or shape in cross section and have an
outer diameter indicated at d. Tubular beads 74, 76 are
intumed inwardly an angular amount of about 270 de-
grees from the flange 68 and trough 72. Thus, gap 78 is
of an angular amount about 90 degrees. If desired, tu-
bular beads 74, 76 could be closed although 270 degrees
has been found to be optimum. An angular or circular
shape for beads 74, 76 as small as about 210 degrees

would function in a satisfactory manner in most instanc-
es. While a circular shape for tubular beads 74 and 76
is preferred, a generally elliptical shape would function
adequately in most instances. A tubular bead or curl of
an elliptical shape has a major axis and a minor axis.
Diameter or dimension d for an elliptical shape is inter-
preted herein for all purposes as the average dimension
between the major axis and the minor axis. The major
and minor axes are at right angles to each other and are
defined as the major and minor dimensions of the open
or closed tubular section. To provide an effective elliptical
shape for tubular beads 74 and 76, the length of the minor
axis should be at least about 60 percent of the length of
the major axis. The terms "elliptical" shape and "elliptical"
cross section are to be interpreted herein for all purposes
as including circular shapes and circular cross sections.
[0041] Trough 72 has an inner wall 82 extending down-
wardly from side flange 70 and an outer wall 84 adjacent
to tubular bead 76. An arcuate bottom 86 extends be-
tween walls 82 and 84 and has a radius of about 0,64
cm (b inch) to receive roller 16 in supporting relation as
shown in Figure 4.
[0042] In order for tubular beads 74, 76 to provide max-
imum strength with a minimal cross sectional area of track
38, the diameter d of tubular bead 76 is selected accord-
ing to the width W1 of track 38 as shown in Figure 5. A
ratio of about 5 to 1 between W1 and d has been found
to provide optimum results. A ratio of W1 to d of between
about 3 to 1 and 8 to 1 would provide satisfactory results.
A similar ratio between W2 and d for upper tubular bead
74 is utilized as an example of a relatively small track,
W1 is 2,39 cm (15/16 inch), W2 is 2,7 cm (1 1/16 inch),
and d is 0,48 cm (3/16). Diameter d is at least 4 times
the thickness of the metal for track 38.
[0043] The angle shaped track support member 40
shown in Figure 6 has a pair of flanges or legs 88 and
90. The free outer marginal portions of flanges 88 and
90 are turned inwardly to form tubular beads or curls 92,
94 which are of a similar size and shape. Beads 92, 94
are of a circular shape and extend in an angular relation
A for about 270 degrees from the respective legs 88 and
90 a gap 96 is provided adjacent each bead 92, 94. Beads
92 and 94 may be closed, if desired but a closed bead
would not normally provide the most effective design.
However, a minimum angular contour of 210 degrees is
needed to obtain satisfactory results. Legs 88 and 90 are
of a similar shape and size having a width W3. Width W3
is preferably about 3 times the outer diameter d1 of tu-
bular beads 92, 94. A width W3 between about 2 times
and 7 times the outer diameter d1 of tubular beads 92,
94 will function in a satisfactory manner. Beads 92, 94
may also be of an elliptical shape and function effectively
with the minor axis being at least about 60 percent of the
major axis.
[0044] Hanger 48 shown in Figure 7 has tubular beads
or curls 98, 100 and is similar in cross section to track
support member 40 except having perforations to receive
fasteners for receiving track 38.
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[0045] In order to obtain the desired minimal weight
track construction, tubular curls 74, 76 on track 38 and
tubular curls 92, 94 on track support member 40 must be
shaped and formed within precise ranges and sizes in
order to provide maximum strength. Using various design
formulae to determine the outer diameters of tubular curls
74, 76 for track 38, an optimum outer diameter of 0,48
cm (3/16 inch) was found to be satisfactory. Diameter d
is relatively small due to the shape of the trough 72 and
the need to provide clearance to receive roller 16 in
trough 72. The optimum outer diameters d1 of tubular
curls 92, 94 for track support member 40 utilizing various
design formulae was 0,95 cm (3/8 inch) or twice the di-
ameter d of track curls 74, 76. In order to obtain satisfac-
tory results for a light weight track construction diameter
d1 for tubular curls 92, 94 for track support member 40,
d1 is between about 1 c and 2 c times diameter d for
tubular curls 74, 76 of track 38. By providing such a re-
lationship between tubular curls 74, 76 and tubular curls
92, 94 the moment of inertia is maximized and edge
stress concentrations are minimized for track 38 and
track support member 40 which are of different shapes
thereby permitting the light weight construction for the
door support track structure of the present invention. Tu-
bular curls 74, 76 and 92, 94 are illustrated as turned
inwardly which is the most desirable. In some instances
it may be desirable to have a tubular curl turned outwardly
such as upper curl 92 on track support member 40 or
upper curl 74 on track 38. Hanger 48 has substantially
the same cross sectional area as track support member
40 and tubular curls 98, 100 are similar to curls 92, 94
on support member 40.
[0046] Overhead garage doors generally range be-
tween a 274 cm (9 foot) width for single cars and an 549
cm (18 foot) width for two cars. A typical 274 cm (9 foot)
door weighs approximately 54,4 kg (120 pounds) and an
548 cm (18 foot) door weighs approximately 159 kg (350
pounds when utilizing a door comprising foam filled sec-
tional panels having a steel skin or sheath. These door
installations generally use approximately 2-inch deep
track made of galvanized steel. Commercial doors, which
are much heavier, may incorporate 7,6 cm (3-inch) deep
track. A typical 54,4 kg (120-lbs), single car overhead
door is 213 cm (7 feet) high and composed of four 53,3
cm (21-inch) high door panels, each of which is 274 cm
(9 feet) wide. The track structure 30 on which the door
rides as it opens and closes includes the following four
components to which the present invention applies; the
vertical track section 42 , the horizontal track section 44,
the horizontal angle support member 40, and the perfo-
rated angle member hanger 48.
[0047] The dimensions of each of these components
for a door having a weight of 120 lbs. are as follows. The
vertical track section 42 is 193 cm (76 inches) long, the
horizontal track section is 260cm (102.5 inches) long in-
cluding the curved portion 46 and the horizontal angle
member is 76,2cm (30 inches) long. The length of the
perforated angle member hanger 48 varies based on the

particular installation’s ceiling height, and may include
additional perforated hangers attached to the vertical
track section 42 for purposes of bracing. Typical mini-
mum thickness and galvanized sheet steel gauges used
for the parts are 0,086 cm (.034 inch) min. or 21 gauge
for horizontal track section 44, the horizontal angle mem-
ber 40, and the perforated angle member hanger 48. A
0,056 cm (.022 inch) min. or 25 gauge galvanized sheet
metal is used for the vertical track section 42.
[0048] The sectional dimensions are typically the
same for the vertical and horizontal track sections 42,
44. The width of the top flange 68 is 2,7cm (1 1/16 inch).
The outer diameter of top flange curl 74 is 0,48 cm (3/16
inch). The depth of the track is 5,4 cm (2h inch). The
width of the trough 72 is 2,39 cm (15/16 inch) and the
height of the trough 72 is 1,11 cm (7/16 inch). The outer
diameter of the trough curl is 0,48 cm (3/16 inch). Both
the trough and top flange curls must be 210 degrees min-
imum but can range up to 360 degrees.
[0049] For a typical 158,8 kg (350 lbs). double car over-
head door, the dimensions noted above would still apply
with the following modifications. Horizontal angle mem-
ber 40 is increased in length to 208 cm (82 inches) from
76,2 cm (30 inches). Horizontal track section 44 is in-
creased in thickness to 0,097 cm (038 inch) minimum or
20 gauge from 0,087 cm (034 inch) minimum. Vertical
section 42 is increased in thickness to 0,097 cm (.038
inch) minimum or 20 gauge from 0,056 cm (.022 inch)
minimum.
[0050] As a result of providing the inturned tubular
beads or curls along the marginal edge portions of se-
lected members of the track support structure, an unex-
pectedly significantly thinner gauge material at least
about twenty five percent lighter has been utilized for the
track support structure including the track, track support
member and hanger as compared with prior art track sup-
port structure as utilized heretofore. By utilizing precise
tubular beads as set forth herein on the selected mem-
bers where it is most needed for strength, a manufacturer
may utilize an unexpectedly substantially thinner gauge
material while eliminating or minimizing problems en-
countered heretofore by prior art designs for track sup-
port structures for overhead sectional doors, such as
used in garages and vehicles.
[0051] While the particular invention as herein shown
and disclosed in detail is fully capable of obtaining the
objects and providing the advantages hereinbefore stat-
ed, it is understood that this disclosure is merely illustra-
tive of the presently preferred embodiments of the inven-
tion and that no limitations are intended other than as
described in the appended claims.

Claims

1. A track and support structure (30) for a sectional
overhead door (10) having rollers (16) for guiding
the door (10) between open and closed positions,
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the track and support structure (30) comprising a
track (38), which has

- a vertical track section (42) constructed for po-
sitioning adjacent a side of said door (10),
- a horizontal track section (44) constructed for
supporting the rollers (16) and the door (10) in
an open position, and
- a curved intermediate portion (46) connecting
the horizontal track section (44) to the vertical
track section (42),
- wherein the track sections (42, 44) define in
cross section an upper horizontal flange (68), a
vertical side flange (70) integral with the upper
horizontal flange (68), and a lower generally ar-
cuate trough (72) integral with the vertical side
flange (70),
- wherein the trough (72) and the upper horizon-
tal flange (68) each have a free edge, and
- wherein a track support member (40) is se-
cured to said vertical side flange (70) for sup-
porting said track (38),

characterized

- by the free edges of the trough (72) and the
upper horizontal flange (68) being turned in-
wardly to form tubular beads (74, 76) extending
along the free edge of each of the upper hori-
zontal flange (68) and the trough (72),
- wherein the tubular beads (74, 76) have an
elliptical cross section with the minor axis being
at least 60 percent of the major axis.

2. A track and support structure as set forth in claim 1,
characterized in that the tubular beads (74, 76) ex-
tend in a circular path of at least 210 degrees.

3. A track and support structure as set forth in claim 1,
characterized

- in that the track support member (40) is angle-
shaped including a horizontal leg (88) and a ver-
tical leg (90), the vertical leg (90) being secured
in face-to-face contact with the vertical flange
(70) of the track (38) and the horizontal leg (88)
being in a horizontal plane with the upper hori-
zontal flange (68) of the track (38), and
- in that a tubular bead (92, 94) extends along
the free edge of each of said legs (88, 90),
- wherein the edges of the legs (88, 90) are
turned inwardly of the respective legs (88, 90)
to define tubular beads (92, 94) having an ellip-
tical cross section with the minor axis being at
least 60 percent of the major axis.

4. A track and support structure as set forth in claim 3,
characterized in that the tubular beads (92, 94) on

the track support member (40) are of a cross sec-
tional size greater than the cross sectional size of
said tubular beads (74, 76) on said track (38).

5. A track and support structure as set forth in claim 4,
characterized in that the diameter of said tubular
beads (92, 94) on the track support member (40) is
between 1 c and 2 c times the diameter of said
tubular beads (74, 76) on the track (38).

6. A track and support structure as set forth in claim 4,
characterized in that the legs (88, 90) of the track
support member (40) have a width (W3) between 2
and 7 times the diameter of the tubular beads (92,
94) on the track support member (40), and the trough
(72) has a width between about 3 and 8 times the
diameter of the tubular bead (76) thereon.

7. A track and support structure as set forth in claim 3,
characterized in that the tubular beads (92, 94) on
the track support member (40) have a diameter of
0,95 cm (3/8 inch) and the tubular beads (74, 76) on
the track (38) have a diameter of 0,47 cm (3/16 inch).

Patentansprüche

1. Schienen- und Halteaufbau (30) für ein mehrteiliges
Überkopftor (10), das Rollen (16) zum Führen des
Tors (10) zwischen einer Offen- und einer
Schließstellung aufweist, wobei der Schienen- und
Halteaufbau (30) eine Schiene (38)

- mit einem vertikalen Schienenabschnitt (42),
der für das Anordnen angrenzend an eine Seite
des Tors (10) gebaut ist,
- mit einem horizontalen Abschnitt (44), der zum
Tragen der Rollen (16) und des Tors (10) in der
Offenstellung gebaut ist, und
- mit einem gekrümmten Zwischenabschnitt (46)
aufweist, der den horizontalen Schienenab-
schnitt (44) mit dem vertikalen Schienenab-
schnitt (42) verbindet,
- wobei die Schienenabschnitte (42, 44) im
Querschnitt einen oberen horizontalen Flansch
(68), einen vertikalen seitlichen Flansch (70),
der ein Stück mit dem oberen horizontalen
Flansch (68) bildet, und eine untere, insgesamt
bogenförmige Rinne (72) bildet, die ein Stück
mit dem vertikalen seitlichen Flansch (70) bildet,
- wobei die Rinne (72) und der obere horizontale
Flansch (68) jeweils eine freien Rand haben und
- wobei ein Schienenträgerelement (40) an dem
vertikalen seitlichen Flansch (70) zum Halten
der Schiene (38) befestigt ist,

dadurch gekennzeichnet,
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- dass die freien Ränder der Rinne (72) und der
obere horizontale Flansch (68) zur Bildung von
rohrförmigen Wulsten (74, 76) nach innen ge-
bogen sind, die sich jeweils längs des freien
Randes der oberen horizontalen Flansches (68)
und der Rinne (72) erstrecken,
- wobei die rohrförmigen Wulste (74, 76) einen
Querschnitt in Form einer Ellipse haben, deren
kleine Achse wenigstens 60% der großen Achse
beträgt.

2. Schienen- und Halteaufbau nach Anspruch 1, da-
durch gekennzeichnet, dass sich die rohrförmigen
Wulste (74, 76) auf einer Kreisbahn von wenigstens
210° erstrecken.

3. Schienen- und Halteaufbau nach Anspruch 1, da-
durch gekennzeichnet,

- dass das Schienenträgerelement (40) winkel-
förmig ist und einen horizontalen Schenkel (88)
sowie einen vertikalen Schenkel (90) aufweist,
wobei der vertikale Schenkel (90) in direktem
Kontakt mit dem vertikalen Flansch (70) der
Schiene (38) befestigt ist und der horizontale
Schenkel (88) in einer horizontalen Ebene mit
dem oberen horizontalen Flansch (68) der
Schiene (38) liegt, und
- dass sich ein rohrförmiger Wulst (92, 94) längs
des freien Randes eines jeden der Schenkel (88,
90) erstreckt,
- wobei die Ränder der Schenkel (88, 90) von
den jeweiligen Schenkeln (88, 90) zur Bildung
von rohrförmigen Wulsten (92, 94) nach innen
gebogen sind, die einen Querschnitt in Form ei-
ner Ellipse haben, deren kleine Achse wenig-
stens 60% der großen Achse beträgt.

4. Schienen- und Halteaufbau nach Anspruch 3, da-
durch gekennzeichnet, dass die rohrförmigen
Wulste (92, 94) des Schienenträgerelements (40) ei-
ne Querschnittsgröße haben, die größer ist als die
Querschnittsgröße der rohrförmigen Wulste (74, 76)
an der Schiene (38).

5. Schienen- und Halteaufbau nach Anspruch 4, da-
durch gekennzeichnet, dass der Durchmesser der
rohrförmigen Wulste (92, 94) des Schienenträge-
relements (40) zwischen dem 1,5- und dem 2,5-fa-
chen des Durchmessers der rohrförmigen Wulste
(74, 76) an der Schiene (38) liegt.

6. Schienen- und Halteaufbau nach Anspruch 4, da-
durch gekennzeichnet, dass die Schenkel (88, 90)
des Schienenträgerelements (40) eine Breite (W3)
zwischen dem 2- und 7-fachen des Durchmessers
der rohrförmigen Wulste (92, 94) an dem Schienen-
trägerelement (40) haben und dass die Rinne (72)

eine Breite zwischen dem etwa 3- und 8-fachen des
Durchmessers des rohrförmigen Wulstes (76) an ihr
hat.

7. Schienen- und Halteaufbau nach Anspruch 3, da-
durch gekennzeichnet, dass die rohrförmigen
Wulste (92, 94) an dem Schienenträgerelement (40)
einen Durchmesser von 0,95 cm (3/8 Zoll) und die
rohrförmigen Wulste (74, 76) an der Schiene (38)
einen Durchmesser von 0,47 cm (3/16 Zoll) haben.

Revendications

1. Structure de rail et de support (30) pour une porte
basculante sectionnelle (10) ayant des galets (16)
pour guider la porte (10) entre des positions ouverte
et fermée, la structure de rail et de support (30) com-
prenant un rail (38), qui possède

- une section de rail verticale (42) construite pour
être positionnée adjacente à un côté de ladite
porte (10),
- une section de rail horizontale (44) construite
pour supporter les galets (16) et la porte (10)
dans une position ouverte, et
- une portion intermédiaire incurvée (46) reliant
la section de rail horizontale (44) à la section de
rail verticale (42),
- dans laquelle les sections de rail (42, 44) dé-
finissent dans une section transversale une se-
melle supérieure horizontale (68), une semelle
latérale verticale (70) d’un seul tenant avec la
semelle supérieure horizontale (68) et un canal
inférieur généralement arqué (72) d’un seul te-
nant avec la semelle latérale verticale (70),
- dans laquelle le canal (72) et la semelle supé-
rieure horizontale (68) possèdent chacun un
bord libre, et
- dans laquelle un élément de support de rail
(40) est fixé à ladite semelle latérale verticale
(70) pour supporter ledit rail (38),

caractérisée

- par les bords libres du canal (72) et de la se-
melle supérieure horizontale (68) tournés vers
l’intérieur pour former des boudins tubulaires
(74, 76) s’étendant le long du bord libre de cha-
cun de la semelle supérieure horizontale (68) et
du canal (72),
- dans laquelle les boudins tubulaires (74, 76)
présentent une section transversale elliptique,
le petit axe ayant une longueur au moins égale
à 60 pour-cent du grand axe.

2. Structure de rail et de support selon la revendication
1, caractérisée en ce que les boudins tubulaires
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(74, 76) s’étendent sur une trajectoire circulaire d’au
moins 210 degrés.

3. Structure de rail et de support selon la revendication
1, caractérisée

- en ce que l’élément de support de rail (40) est
de forme angulaire comprenant une patte hori-
zontale (88) et une patte verticale (90), la patte
verticale (90) étant fixée en contact face-à-face
avec la semelle verticale (70) du rail (38) et la
patte horizontale (88) étant dans un plan hori-
zontal avec la semelle supérieure horizontale
(68) du rail (38), et
- en ce qu’un boudin tubulaire (92, 94) s’étend
le long du bord libre de chacune des pattes (88,
90),
- dans laquelle les bords des pattes (88, 90) sont
tournés vers l’intérieur des pattes respectives
(88, 90) pour définir des boudins tubulaires (92,
94) ayant une section transversale elliptique, le
petit axe ayant une longueur au moins égale à
60 pour-cent du grand axe.

4. Structure de rail et de support selon la revendication
3, caractérisée en ce que les boudins tubulaires
(92, 94) sur l’élément de support de rail (40) ont une
taille de section transversale supérieure à la taille de
section transversale desdits boudins tubulaires (74,
76) sur ledit rail (38).

5. Structure de rail et de support selon la revendication
4, caractérisée en ce que le diamètre desdits bou-
dins tubulaires (92, 94) sur l’élément de support de
rail (40) est entre 1 fois c et 2 fois c le diamètre
desdits boudins tubulaires (74, 76) sur le rail (38).

6. Structure de rail et de support selon la revendication
4, caractérisée en ce que les pattes (88, 90) de
l’élément de support de rail (40) ont une largeur (W3)
entre 2 et 7 fois le diamètre des boudins tubulaires
(92, 94) sur l’élément de support de rail (40), et le
canal (72) a une largeur entre environ 3 et 8 fois le
diamètre du boudin tubulaire (76) sur celle-ci.

7. Structure de rail et de support selon la revendication
3, caractérisée en ce que les boudins tubulaires
(92, 94) sur l’élément de support de rail (40) ont un
diamètre de 0,95 cm (3/8 de pouce) et les boudins
tubulaires (74, 76) sur le rail (38) ont un diamètre de
0,47 cm (3/16 de pouce).
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