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and lengths makes such a panel particularly useful as a replacement panel whose size needs to match that of existing door panels.
In some embodiments, a physical property of the panel member's extruded material varies from one panel member to another
and/or varies within a single panel member to provide a door panel with certain desirable characteristics.
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ABSTRACT OF THE DISCLOSURE

A door panel comprises several interlocking panel members. The panel
members can be extrusions that are readily cut to length to create assembled door
panels that match doorways of various widths. The ability to readily provide a_door
panel 1n various widths and lengths makes such a panel particularly useful as 4
replacement panel whose size needs to match that of existing door panels. In some
embodiments, a physical property of the panel member’s extruded material varies
from one panel member to another and/or varies within a single panel member to

provide a door panel with certain desirable characteristics.
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EXTRUDED DOOR PANEL MEMBERS

RELATED APPLICATIONS

This application is a Continuation-in-Part of U.S. Patent Application Serial

No. 09/956,620, filed September 19, 2001, now U.S. Patent No. 6,655,442.

BACKGROUND OF THE INVENTION

Field of the Invention

The subject invention generally pertains to doors and more specifically to a

door panel with extruded panel members.

Description of Related Art

Almost any type of door can be struck by a vehicle either intentionally or by
accident. However, some doors can withstand an impact better than others. For
example, impact doors are freely swinging doors that are opened by intentionally
striking and pushing the door open with a vehicle, such as a forklift or other type ot
material handling equipment. Impact doors are usually made of particularly tough
materials to endure repeated hits. Such doors are also preferably as light as possible to
minimize inertial forces that develop during impact. Unfortunately, reducing a door's
weight without sacrificing its toughness can be difficult to achieve.

Sectional doors are also susceptible to being struck by a vehicle, although in this
case the collisions are usually unintentional. A sectional door typically includes a
series of panels whose adjacent horizontal edges are each pivotally connected by a
row of hinges. As the door opens or closes, the door panels travel along two lateral

tracks that in one configuration curve between horizontal and vertical. To close the
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door, the tracks guide the panels to a vertical position. When the door opens, the
hinges allow the panels to curve around onto horizontal sections of the tracks, where
the door panels store horizontally overhead. In other configurations, the sectional -
door maintains a generally vertical, planar confi gﬁraﬁon and 1s stored more direcftiy
above the doorway. Such doors, regardiess of their configuration, can be powered up
or down or can be manually operated. To ease the operation of the door, a torsion
spring 1s often used to offset the .weight of the door panels. Sectional doors are
commonly used as residential garage doors; however, they are also often used in
warehouses and other industrial buildings.
| When used in high-traffic industrial applications, ';sectilonal doors are very

susceptibie to being stmck by large trucks, trailers, forklifts and other vehicles.
Collisions are often caused by a door’s torsion spring becoming weak With age or not
being properly preloaded, which can allow a door to droop into the doorway by not
Opemng fully. Consequently, an upper edge of a vehicle may catch the lowest panel
of the door, which often breaks or destroys just that panel.

- To avoid having to repeatedly replace the lowest panel withan identical one
(or indeed any panel on a door, as panels beside the lower-most one get damaged), a
" more 1mpact-resistant panel can be used as a replacement, such as a panel that is
tougher and more flexible. However, to do so, the replacement panel should be about
the same size as the one being replaced. The replacement panel should also have a
seal member whose shape and location is suitable for sealing against an 'existing door
panel. Providing such a replacement door panel can be difficult to do, because of the
different types of seals and the wide range of existing door panel sizes. A pariel

design whose length, width or seal configuration is not readily altered would generally
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require a large inventory of panels to meet the fequirements of numerous door
applications.

Some door panels have metal frames with sheet metal skins. Such
construction features can make a door panel difficult to shorten or lengthen (along the
width of the doorway) to match the existing paneis. Such features also make 1t
difficult to change a door panel’s width (vertical dimension when the door 1s closed).

Other door panels may perhaps be extruded, such as those of U. S. Patents
5,718,276, 5,445,206; 5,170,832, 4,979,553, 4,924,932; 4 432 591 and\3,247,637.
Extruded panels may be relatively easy to cut to length (i.e., doorway width);
however, their width and seal geometry is generally fixed. It’s conceivable that
Interconnecting a sernes of relatively narrow panels could create doors and/or
individual panels having various accumulated heights. H?'owevef, with current
designs, tlexing between each adjacent panel means each individual panel mﬁy need
to have 1ts own means for guiding itself along the track. Since each additional guide
member contributes drag -fo the door’s movement, a door with numerous narrow
panels may be more difficult to open and close than a door with fewer panels. The
problem of drag not only applies to doors whose bottom panel is replaced, but also
applies to all doors including new door construction.

Consequently, there is a need to be able to manufacture replacement door
panels as well as entire doors for doorways of various width and height, and to be able
to do so without having to manufacture and stock numerous door panels of various
sizes and seal geometries.

In addition, most current sectional door panels share the feature of having a
monolithic design. For example, a common design of such a monolithic panel is a

formed metal "pan" with a fairly complex profile, and te which hinges and roller
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hardware are attached. Other examples of a monolithic design are panels with a rigid
frame structure and including filler material within the frame and facing panels on the
exterior surfaces. Yet, another exampie 1s found in U. S. Patent 2,951,533, Which'
discloses a panel comprised of glued-together components j(.See col. 4, hnes 17 _230of
the patent). Because of such monolithic designs, damage to any given portion of such
a panel (particularly damage thai would negatively impact the operability of the door)
requires replacement of the entire panel. There 1s currently not a practical way to be
able to replace only a damaged section of an individuai panel, as opposed to the entire
panel 1tself.

The monolithic nature of current panels also prevents the possibility of being
able to easily provide varnability of material properties within \a given panel, as may be
advantageous depending on the appiication for the panel. For example, it may be that
In a given application, a particular area of the panel (illustratively, the lowermost
third) 1s more susceptible to impact. In such an application, it would be desirable for
that area of the panel to be more resistant to impact thaﬁ the rest of the panel, without
having to form the entire panel out of the (typically more expensive) impact-resistant
material. For a monolithic panel, this could only be achieved by adding material or
structure to the panel in that particular é.rea. A more flexible approach would be to
provide for a non-monolithic design wherein the desired material property for a given
area of the panel could be easily provided and preferablyea‘sily modified according to

the application.
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SUMMARY OF THE INVENTION

In some embodiments, a sectional door is provided with severaixpanel .
members with at least one panel member having more freedom to pivot relative to a
first adjacent panel or panel member than it is able pivot relative to-a'second adj acent
panel member.

In some embodiments, one panel member 1s substantially fixed to a first
adjacent panel member, but is able to pivot relative to a second adjacent panel or
panel member.

In some embodiments, a door panel comprises a series of extruded panel
members

In some embodiments, a sectional door is provided with a door panel
comprising several panel members of various widths.

In some embodiments, a door panel is comprised of several interlocking panel
members, wherein the panel members can hold themselves to each other without
additional hardware or adhesive.

In some embodiments, a door panel member is pro?ided with a hollow
interior, so the panel can be readily extruded. -

In some embodiments, a door panel member is provided with a hollow
interior, so the panel can be filled with thermal insulation.

In some embodiments, a seal member can be attached to a door panel member
at alternate locations, so the resulting panel can serve as a replacement panel for
existing doors of various seal designs.

In some embodiments, a door panel comprises a set of interlocking panel

members that are reinforced by two end caps, wherein the end caps facilitate the

mounting of various door hardware.



Al

'S

CA 02473624 2004-07-09

In some embodiments, a door panel 1s made of door panel members of plastic

for flexibility and includes a hinge made of steel for strength.

In some embodiments, a sectional door includes a door panel of a transparéncy
ranging from transparent {o opaque.

In some embodiments, two modular panel members inteﬂock to create a
substantially planer door panel.

In some embodiments, a generaily planar door panel incﬂiu\des two
distinguishable modular panel members that are vertically offset relative to each other.

In some embodiments, a generally planar door panel inci‘udes two
distinguishable modular panel members that are horizontally offset relative to each
other.

In some embodiments, a door panel includes two modular panei members,
wherein one panel member is distinguishable from the other by its material property.

In some embodiments a door panel includes two interconnected modulm panel
members that are distinguishable from each other by way of at least one material
property, wherein the material property may be toughness (impactability), flexibility,
tensile strength, hardness, wear resistance, ability to transmﬁ light, colof,_ ultraviolet
light tolerance, surface finish, water resistance, range of temperature tolerance,
thermal conductivity, and/or bonding ability.

In some embodiments a door panel includes twb interconnected modular panel
members, wherein one of the panel members includes a screen.

In some embodiments of an exiruded door panel, the extruded material has a
matenal property that vaﬁous within the panel, wherein the material property may be
toughness (1impactability), flexibility, tensile strength, hardness, wear resistance, ‘

ability to transmit light, color, ultraviolet light tolerance, surface finish, water
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resistance, range of temperature tolerance, thermal conductivity, and/or bonding
ability.

In some embodiments, a door panel is created by determining a desired
characteristic of a particular door panel, extruding a plurality of panels whose material
properties vary from one panel to another, and selecting from the plurality of panels

based on the desired characteristic of the particular door panel.

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 1s a front view of one embodiment of an overhead-storing sectional

door in a partially open position, with the door being viewed from inside a building

and looking out.

Figure 2 1s a cross-sectional view taken along line 2-2 of Figure 1.

Figure 3 1s a top view of a door panel of in Figure 1.

Figure 4 1s a cross-sectional end view in an exploded arrangement showiﬁg
various parts of a door panel used in the door of Figure 1.

-'Figure 5 1s a cross-sectional end view of the door panel of Figure 4, but shown
assembled and connected to an adjacent door panel having a tongue and groove seal
design.

Figure 6 1s a cross-sectional end view similar to Figure 5, but showing a door
panel of a different assembled width and with the door panel connected to an adjacent
door panel having a shiplap seal design.

Figure 7 1s a cross-sectional end view of an alternate embodiment of two

adjoiniﬁg panel members.

Figure 8 1s similar to Figure 7, but showing yet another embodiment of two

adjoining panel members.
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Figure 9 is similar to Figure 1, but showing another embodiment of a door

panel.

Figure 10 is a perspective view of another door having extruded panel

members.

Figure 11 is a perspective view of a component panel member that includes a

SCICCIL.

Figure 12 is a cross-sectional view taken aleng line 12-12 of Figure 11.

DESCRIPTION OF THE PREFERRED EMBODIMENT

A sectional door 10, shown partially open 1n Figures 1 and 2, inéludes a SEries
of door panels 12, 14, 16 and 18 that are interconnected along their adjacent
horizontal edges by hinges 20. In this description, the term, “panel” deécribes one of
typically four or five sectional door components, each of which is generally planar and
hingedly interconnectéd to panels above and below, except for the top and bottom
panels. As door 10 opens or closes 'reiaﬁve to a doorway 22, guide members, such as
rollers 24, guide the movement of the panels along two lateral tracks 26 and 28. In
this example, tracks 26 and 28 curve between horizontal and vertical; hoWever, 1t 1S
well within the scope of the invention to have tracks 26 and 28 run generally linearly
or only curve slightly, so that when the door opens, the door panels move above
doorway 22, but remain in a generally Veﬁical or slightly angled onentation. To close
door 10, the vertical sections of fracks 26 and 28 guide the panels to é vertical position
across doorway 22, as indicated by the positions of panels 12 and 14. When door 10-
opens, hinges 20 allow the panels to curve around onto the horizontal sec‘iions- of

tracks 26 and 28, where the door panels store horizontally overhead, as indicated by

the position of panel 18.
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The actual structure of panels 12, 14, 16 and 18 can vary from one door to
another, vary among panels of the same door, or be the same for each panel of the
same door and still remain well within the scope of the invention. However, many of
the door panel embodiments are especially useful in retro:ﬁfappiicétions where a new
panel replaces the lowest panel of a door whose onginal panels are not as impact
resistant as the new one. So, a preferred embodiment will be described with reference
to door 10 whose lowest panel 12 comprises a set of interconnected panel members
30, 32 and 34 that are relatively tough and 1impact resistant.

Panel members 30, 32 and 34 can be extruded of PVC in different shapes and
sizes, as shown generally 1n Figures 4 — 6. The panel members can be cut to a
particular length 36 that 1s appropnate for a width 38 of doorway 22 (see Figure 1)\, or
two or more panel members can be laid end-to-end to create any desired léngth ‘for
other doorways (e.g., see panels 84 and 86 of Figure 9). A thickness 39 of eéch of the
panel members is generally the same; however, the exposed width of a panel member
can vary from one panel member to the next. When referring to a panel member, the
term “width™ refers to a dimension of the panel member measured along a direction
generally parallel to the direction the panel member translates as the déor opens or
closes. For example, when the door 1s closed with a panel member lying- generally
along a vertical plane, the width of the panel member is measured vertically. For door
panel 12, the width of paﬁel members 30, 32 and 34 1s approximately 6 inches, 3
inches, and 1 inch, as indicated by dimensions 40, 42 and 44, respectively (see Figure
4). This allows the panel members to be interconnected in various combinations to
create door panels of vanous total widths. In Figure 5, for example, panel members

30, 32 and 34 provide door panel 12 with a total width of about 22 imches (1 +3+6+



W3

10

|5

20

}5

CA 02473624 2004-07-09

6+ 6). In Figure 6, panel members 30 and 34 provide a door panel 12 whose total
width 1s 19 inches (1 + 6 + 6 + ).

To interconnect the panel members, each panel mf:mber 30, 32 and 34 includes
a T-slot 46 adapted to receive a mating protrusion 48 of an adjacent panel member by
sliding protrusion 48 lengthwise into slot 46. T-slot 46 and protjfusion 48 canbe
extruded along with the rest of the panel member to comprise a unitary piece. In some
cases, sheet metal end caps 50 (see Figure 3) can be fastened to eéch ehd of door panel
12 to provide panel 12 with greater rigidity and provide a strong surface to which
rollers 24 and metal hinges 20 can be attached. Although, T-shaped slots and
protrusions are preferred, because they provide the panel members with an
interlocking connection 52, other panel-to-panel interfaces are also well within the
scope of the invention. For example, in some embodiments, a tongue and groove
connection 58 provides an interface between adjacent panels 54 and 56, as shown in
Figure 7. In another embodiment, a butt connection 64 provides an interface between
panels 60 and 62, as shown 1n Figure 8. With connections 58 and 64, however,
additional hardware, such. as end caps 50, would be needed to hold the panels
together. It should be noted that the top surface of panel member 34 may be generally
flat to facilitate a pivotal connection to the adjacent panel 14 or 14°.

Panel members 30 and 32 can have a hollow interior 66 and 68; as shown 1n
Figure 5, or 1ts interior can be filled with a thennai insulating filler material 70, such
as foam, as shown in Figure 6. Other portions of members 30, 32 and 34 are also

hollow to provide a panel member with a relatively thin and substantially uniform

material thickness 72. This not only reduces the amount of material required to make

~ apanel member, but also facilitates the use of a conventional plastic extrusion

process, wherein softened extruded material is able to solidify at a quick, uniform rate.

- 10 -
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To enable door panel 12 to seal against various adjoining panels, such as panel
14 of Figure 5 or panel 14’ of Figure 6, panel member 12 includes several slots 74, 76
and 78 into which a compliant vinyl seal member 80 can be selectively nstalled to
suit the geometry of the adjoining panel. Seal member 80 installed in slot 76 ﬁts the
tongue and groove seal geometry of panel 14, and seal member 80 installed 1n slot 78
accommodates the shiplap seal design of panel 14°.

In some cases, a door panel may include one or more panel members with
different levels of transparency. In Figure 9, for example, a door 10” indudes a door
panel 12 comprising opaque panel members 82 and 84, transparent panel members
86 and &8, and a translucent panel member 90. Transparent panels 86 and 88 serve as
windows, and translucent panel 90 allows some light to pass, but provides more
~ privacy that what is provided by panels 86 and 88. For door 107, panels 14”7, 16.” and
18” are of a construction similar to that of panel 12 of door 10.

The door panel thus described, formed from interconnected door panel
members, may advantageously be used as a replacement panel for the bottom panel of
a sectional door. At the same time, the resulting door panel may be used to replace
any other door panel. Finally, the entire door may be formed of such panels.

In Figure 10, for example, a swinging impact door 104 includes two swinging
door panels 100 and 102 whose various component pane! members are of a modular
construction. The term, “modular” refers to a door panel whose component panel
“members are interchangeable to create a complete door panel whose material
properties or physical characteristics may vary across the door panel. The variations
may exist horizontally along the length of the door panei, vertically along the width of

the door panel, and/or across the door panel’s thickness.

~11 -
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Hinges 106, which mount door panels 100 and 102 to the verticél edges of the
doorway, are conventional double-acting, spring-return hinges. The hinge’.s double-
acting feature allows the panels to be swung open 1n either direction, and the spring-
return feature automatically returns the panels to their nohnalij;r'closed position across
the doorway.

The component panel members can be of various lengths or cut to size and
assembled to create various sized door panels. Connectors 108 (Which are represented
schematically by way of example and not limitation) can be used to improve the .
strength or appearance at certain joints.

To provide a door panel with certain desired physical characteristics, the
component panel members can be extruded or otherwise produced from a matenal
having one or more material properties that may differ from one panél member to
another. In some cases, the material property may even vary within a single panel
member, which can be accomplished in varicus ways including, but not ﬁmiﬁed to, a
co-extrusion process. Co-extrusion 1s the joining of two dissimilar matenals that are
chemically similar enough to allow a thermal bond to take place during the extrusion
process. As a typical example, flexible PVC and ngid PVC can be co-eXtruded.
Another example 1s using thermoplastic elastomers and other polymers in
combination for windshield wiper blades. Separately extruding different panel
members of different materials or pmviding a single non-homogeneous panel member
whose maternal properties vary from one area of the panel member to another can
provide a door panel with well-placed physical characteristics.

For example, a lower portion of door panels 100 and 102 may need greater
toughness, tensile strength, wear resistance, hardness, and flexibility to be able to

withstand greater or more frequent impacts than the upper portion of the door; the

- 17 -
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outside surface of the door panels may need greater resistance to water and ultraviolet
light; certain component panel members, such as panel member 110, may need to be
transparent to provide door panel 102 with a window; some areas of the door pane:l
may require a rougheri surface finish for greater bonding ability so hardware, or other
1items may be glued to the surface of the door panel; some applications require door
panels having a certain range of temperature tolerance or thernmal conductivity; and it
may desirable to have a door panel with compoﬁent panel members of different colors.
This means that a component door panel member 112 may be di.stinguishable
from another component door panel member 114 or 115 by one or more material

properties including, but not limited to, toughness (impactabiiity), flexibility, tensile

.strength, hardness, wear resistance, ability to transmit light, color, ultraviolet light

tolerance, surface finish, water resistance, range of temperature télerance, thermal
conductivity, and/or bonding ability. In some cases, a door panel 116 may bé non-
homogeneous regarding one or more material properties including, but not limited to,
toughness (1mpactability), flexibility, tensile strength, hardness, wear resistance,
ability to transmut light, color, ultraviolet light tolerance, surface finish, water
resistance, range of temperature tolerance, thermal conductivity, and/or bonding
ability.

In some cases, a component panel member, such as window member 1 10, can
be replaced by a component pand member 110’ that includes a screen 122 as shown
in Figures 11 and 12. Screen 122 can be sandwiched between two frames 124 that
may include one or more cross-members 132 that help support screen 122. To hold
the frames 1n place, two end céps 126 can be welded to frames 124. End caps 126
also serve to replace connectors 108. An upper flange 128 and a lower flange 130

allow panel member 110’ to interlock with adjacent panel members 114 as shown in

- 13-
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Figure 12. In some cases, a pivotal cover 134 can be added to selectively open or
close the screen opening in the door.

To provide door panels for various applications, a door manufacturer may '
extrude or otherwise produce é plurality of component panel members\that ha\}e
different material properties. After determining one or more desired characteristics of

a particular door panel, certain component panel members may be selected irom the

plurality of component panel members and interconnected to create the desired door

panel. In some cases, a door panel may be strengthened or stiffened by attaching a
channel 118 (similar to sheet metal end caps 50 of Figures 1 and 3). For greater

resistance to impact, a wear plate or tough coating 120 (e.g., a bed hner coating

commonly used for lining the bed of a pickup truck) can be attached to the face of

door panel 100.

Although the invention 1s described with reference to a preferred embodiment,
1t should be appreciated by those skilled in the art that various modifications are well
within the scope of the invention. For example, the same concepts described with
reference to the door of Figure 10 can be apphied to the doors of Figures 1 and 9, and
vice versa. Therefore, the scope of the invention is to be d'eteh‘nined by reference to

the claims that follow.

- 14 -
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In the claims:

1. A modular sectional door comprising:
a first door panel comprising:
a first sub-panel member being hollow and comprising a first material;
a first interlocking member disposed on the first sub-panel member,
wherein the first sub-panel member and the first interlocking member comprise a first
unitary piece;
a second sub-panel member being hollow and comprising a second
material; and
a second interlocking member disposed on the second sub-panel
member, wherein the second sub-panel member and the second interlocking member
comprise a second unitary piece, and wherein the first interlocking member and the
second interlocking member interlock with each other to prevent rotation of the first
sub-panel member relative to the second sub-panel member; and

a second door panel pivotally connected to the first door panel.

2. The modular sectional door of claim 1, wherein the first material 1s

substantially the same as the second material.

3. The modular sectional door of claim 1, wherein the first material 1s
distinguishable from the second material by a material property of the first material

and the second material.

4, The modular sectional door of claim 3, wherein the material property is

toughness.

-15-
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J. The modular sectional door of claim 3, wherein the material property 1s
flexibility.
6. The modular sectional door of claim 3, wherein the material property 1s

tensile strength.

7. The modular sectional door of claim 3, wherein the material property 1s
hardness.
8. The modular sectional door of claim 3, wherein the material property is

wear resistance.

9. The modular sectional door of claim 3, wherein the material property is

the ability to transmit light.

10.  The modular sectional door of claim 3, wherein the material property 1s

color.

11.  The modular sectional door of claim 3, wherein the material property 1s

ultraviolet light tolerance.

12.  The modular sectional door of claim 3, wherein the material property 1s

surface finish.

-16-
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13.  The modular sectional door of claim 3, wherein the material property is
water resistance.
14.  The modular sectional door of claim 3, wherein the material property is

range of temperature tolerance.

15. The modular sectional door of claim 3, wherein the material property is

thermal conductivity.

16.  The modular sectional door of claim 3, wherein the material property is

bonding ability.

17.  The modular sectional door of claim 1, wherein the first sub-panel

member is non-homogeneous regarding a material property of the first material.

18.  The modular sectional door of claim 17, wherein the material property

1s toughness.

19. The modular sectional door of claim 17, wherein the material property

1s flexibility.

20.  The modular sectional door of claim 17, wherein the material property

is tensile strength.

-17-
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21.  The modular sectional door of claim 17, wherein the material property
is hardness.
22.  The modular sectional door of claim 17, wherein the material property

1S wear resistance.

23.  The modular sectional door of claim 17, wherein the material property

is the ability to transmit light.

24.  The modular sectional door of claim 17, wherein the material property
1s color.
25.  The modular sectional door of claim 17, wherein the material property

is ultraviolet light tolerance.

26.  The modular sectional door of claim 17, wherein the material property

is surface finish.

27. The modular sectional door of claim 17, wherein the matenial property

1S water resistance.

28.  The modular sectional door of claim 17, wherein the material property

is range of temperature tolerance.

-18-
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29.  The modular sectional door of claim 17, wherein the material property

is thermal conductivity.

30.  The modular sectional door of claim 17, wherein the material property
is bonding ability.

31.  The door apparatus of claim 1, wherein the second door panel
comprises:

a third sub-panel member;

a third interlocking member disposed on the third sub-panel member, wherein
the third sub-panel member and the third interlocking member comprise a third
unitary piece;

a fourth sub-panel member being hollow; and

a fourth interlocking member disposed on the fourth sub-panel member,
wherein the fourth sub-panel member and the fourth interlocking member comprise a
fourth unitary piece, and wherein the third interlocking member and the fourth
interlocking member interlock with each other to prevent rotation of the third sub-

panel member relative to the fourth panel member.

32. A method of producing a modular sectional door comprising;:
determining a desired characteristic of a first door panel;

producing a first plurality of modular sub-panel members;
producing a second plurality of modular sub-panel members that are
interchangeable with the first plurality of modular sub-panel members, wherein the

first plurality of modular sub-panel members are distinguishable from the second

-19-
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plurality of modular sub-panel members by a material property of the first plurality of
sub-panel members and the second plurality of sub-panel members;

based on the desired characteristic of the first door panel, selecting a first sub-

panel member from the first plurality of sub-panel members;

based on the desired characteristic of the first door panel, selecting a second

sub-panel member from the second plurality of sub-panel members;
connecting the first sub-panel member to the second sub-panel member; and

connecting the first door panel to a second door panel such that the first door

panel may rotate relative to the second door panel.

33. The method of claim 32, wherein the first plurality of modular sub-

panel members and the second plurality of modular sub-panel members are hollow.

34.  The method of claim 32, wherein the first sub-panel member includes a

SCIrecn.,

35.  The method of claim 32, wherein the material property is toughness.

36.  The method of claim 32, wherein the material property is flexibility.

37.  The method of claim 32, wherein the material property is tensile

38.  The method of claim 32, wherein the maternial property is hardness.

-20-
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39.  The method of claim 32, wherein the material property is wear

resistance.

40.  The method of claim 32, wherein the material property is the ability to

transmit light.

41.  The method of claim 32, wherein the material property is color.

42.  The method of claim 32, wherein the material property is ultraviolet

light tolerance.

43.  The method of claim 32, wherein the material property is surface

finish.

44.  The method of claim 32, wherein the material property is water

resistance.

45.  The method of claim 32, wherein the material property is range of

temperature tolerance.

46.  The method of claim 32, wherein the material property is thermal

conductivity.

47.  The method of claim 32, wherein the material property 1s bonding

ability.

21-



ARG i e T A e R T BT T VNI MR VR e en a0 s T mrntt 2T el M e AR AR R T e St Bt Y e o cFae S WA N e - T e AR T e TSN NANY B e R T s e W SR T e D T Tl Dav s e s Eater (1Y e > -

CA 02473624 2008-10-07

48. The method of claim 32, wherein the step of producing the first
plurality of modular sub-panel members involves extruding the first plurality of

modular sub-panel members.

49.  The method of claim 48, wherein the step of producing the second

plurality of modular sub-panel members involves extruding the second plurality of

modular sub-panel members.

50. A modular sectional door comprising:
a first door panel comprising:

a first sub-panel member being hollow and consisting of a first
material;

a second sub-panel member consisting of a second material, wherein
the first material is distinguishable from the second material by a material property of
the first material and the second material;

a connector interposed between the sub-first panel member and the
second sub-panel member to prevent pivotal movement of the first sub-panel member

relative to the second sub-panel member; and

a second door panel hingedly connected to the first door panel.

51.  The modular sectional door of claim 50, wherein the material property

1s toughness.

9.
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52.  The modular sectional door of claim 50, wherein the material property
is flexibility.
53.  The modular sectional door of claim 50, wherein the material property

is tensile strength.

54.  The modular sectional door of claim 50, wherein the material property

1s hardness.

55.  The modular sectional door of claim 50, wherein the material property

1S wear resistance.

56.  The modular sectional door of claim 50, wherein the material property

is the ability to transmit light.

57.  The modular sectional door of claim 50, wherein the material property

1S color.

58.  The modular sectional door of claim 50, wherein the material property

is ultraviolet light tolerance.

59.  The modular sectional door of claim 50, wherein the material property

1s surface finish.

23-
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60.  The modular sectional door of claim 50, wherein the material property

1S water resistance.

61.  The modular sectional door of claim 50, wherein the material property

1s range of temperature tolerance.

62.  The modular sectional door of claim 50, wherein the material property

1s thermal conductivity.

63.  The modular sectional door of claim 50, wherein the material property

1s bonding ability.

64.  The modular sectional door of claim 50, wherein the first sub-panel

member is non-homogeneous regarding a material property of the first material.

224-
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