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ABSTRACT

A method of molding a building product may include providing an injection mold
with a plurality of gates located adjacent a perimeter of the injection mold. The method may
further include commingling a first material and a second material into a flow. The second
material may be a color that contrasts with a color of the first material. The method may include
injecting the commingled flow into the plurality of gates to form an injection molded building
product, and removing the molded building product from the injection mold. In addition, the
second material may extend through an interior of the molded building product and appear as

contrasting streaks on an exterior of the building product to form a variegated grain appearance.
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VARIEGATED BUILDING PRODUCT AND METHOD
BACKGROUND OF THE INVENTION

Ficld of the Disclosure

[0001] The present invention relates in general to building products and, in particular, to an
improved system, method and apparatus for variegated building products.

Description of the Related Art
[0002] Building products such as vinyl siding panels and roofing tiles are widely used for
protecting the exterior walls and roofs of buildings, respectively, as well as for enhancing the
exterior appearance of buildings. These building products may have different profiles and exterior
finishes to provide variety in the exterior appearance of a building. Typically, the siding panels
and roofing tiles are nailed or otherwise secured to the building to fix them in place.
[0003] Formerly, in constructing vinyl siding panels, it was customary to extrude a sheet of vinyl
with the entire profile formed therein, and to then cut the sheet of vinyl into panels of appropriate
lengths. The sheet utilized conventional color concentrators designed to give it a desired
coloration properties. The sheets could also be embossed or otherwise formed to add
ornamentation to more closely simulate natural wood building products.
[0004] Some siding is post-formed vinyl siding, in which the siding is extruded as a flat sheet
and then formed into the desired shape in post forming operations. Rather than forming solid
vinyl siding panels, other siding products are co-extruded panels having a base substrate and an
outer layer. The outer layer is commonly called a capstock. The substrate layer is hidden from
view when the siding is applied to a building, and is typically formed of conventional, relatively
inexpensive but sturdy polyviny! chloride (PVC). The substrate typically utilizes conventional
color concentrators designed to give it a desired coloration properties. The outer layer forms the
exposed or outer component of the vinyl product.
[0005] Existing products are limited to extruded siding or plank products. There is a need for
variegated products that are produced by injection molding. Current methods for producing
multi-color woodgrain appearance include applied films and coatings. However these products
are challenged by long term durability performance issues such as color-hold, adhesion and
abrasion.
[0006] Other options include extruded capstock that may be formed of the same composition as
the substrate and may include a color material that forms accent color streaks. These methods
can produce variegated siding panels having a natural, wood grain-like appearance. It would be

desirable to produce a variegated building product using injection molding equipment.
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SUMMARY

[0007] Embodiments of a system, method and apparatus for variegated building products are
disclosed. For example, a method of molding a building product may comprise providing an
injection mold with a plurality of gates located adjacent a perimeter of the injection mold. The
method may further comprise commingling a first material and a second material into a flow
removing the molded building product from the injection mold. The second material may
comprise a color that contrasts with a color of the first material.

[0008] Embodiments of the method may include injecting the commingled flow into the plurality
of gates to form an injection molded building product, and removing the molded building product
from the injection mold. In addition, the second material may extend through an interior of the
molded building product and appear as contrasting streaks on an exterior of the building product
to form a variegated grain appearance.

[0009] Other embodiments of a method of molding a building product may comprise providing
an injection mold with a first gate and a second gate, wherein each of the first and second gates is
located adjacent a perimeter of the injection mold. The method may include injecting a first
material into the first gate, and injecting a second material into the second gate at about a same
time as the first material. The first and second materials may be substantially simultaneously co-
injected into the injection mold. The second material may comprise a color that contrasts with a
color of the first material. The second material may extend through an interior of the molded
building product and appear as contrasting streaks on an exterior of the building product to form a
variegated grain appearance.

[0010] Embodiments of an injection molded product may comprise a shingle resembling a cedar
shingle tile formed from an amorphous or semi-crystalline thermoplastic and having a wood grain
direction. Streaks in the shingle may be substantially parallel to the wood grain direction. The
streaks may extend through an interior of the shingle and appear as contrasting streaks on an
exterior of the shingle to form a variegated wood grain appearance. In addition, there may be
injection molded vestiges in the shingle. All of the injection molded vestiges may be located
adjacent a perimeter of the shingle. The injection molded vestiges may comprise the locations at
which material entered an injection mold through edge gates.

[0011] In accordance with another aspect of the present invention, there is provided an injection
molded product, comprising: a shingle resembling a cedar shingle tile formed from an amorphous
or semi-crystalline thermoplastic and having a wood grain direction; and an injection molded

vestige in the shingle, wherein the injection molded vestige is located
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adjacent to a perimeter of the shingle, and the injection molded vestige comprises a location at
which material entered an injection mold through a gate to form the shingle.

[0012] In accordance with yet another aspect of the present invention, there is provided an
injection molded product, comprising: a shingle resembling a cedar shingle tile having a wood
grain direction; streaks in the shingle that are substantially parallel to the wood grain direction; a
hanger portion; and an injection molded vestige in the shingle, wherein the injection molded
vestige is located in the hanger portion of the shingle, and the injection molded vestige comprises
a location at which material entered an injection mold through a gate.

[0013] The foregoing and other objects and advantages of these embodiments will be apparent to
those of ordinary skill in the art in view of the following detailed description, taken in

conjunction with the appended claims and the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0001] So that the manner in which the features and advantages of the embodiments are attained
and can be understood in more detail, a more particular description may be had by reference to
the embodiments thereof that are illustrated in the appended drawings. However, the drawings
illustrate only some embodiments and therefore are not to be considered limiting in scope as there
may be other equally effective embodiments.
[0002] FIG. 1 is a schematic front view of an apparatus for producing an embodiment of an
injection molded product.
[0003] FIG. 2 is an enlarged schematic end view of a portion of an embodiment of an injection
molding apparatus and process.
[0004] FIG. 3 is a schematic view of an embodiment of building product.
[0005] FIGS. 4 and 5 are schematic front views of an embodiment of a mold before and after,
tespectively, material is injected.
[0006] FIG. 6 is an isometric view of another embodiment of an injection mold.
[0007] The use of the same reference symbols in different drawings indicates similar or identical
items.

DETAILED DESCRIPTION

[0008] Embodiments of a system, method and apparatus for variegated building products are
disclosed. Examples of the building product may include a shingle, such as a cedar shingle or
shake tile and having a wood grain direction (e.g., vertical in FIGS. 1 and 2). Alternatively, the
building product 11 can be a roofing tile (or still other building products) having a grain direction.
For example, the building product 11 may simulate other materials such as simulated slate with a
general grain direction.
[0009] In some embodiments, the method may comprise and the building product may be
formed from a one or two-shot process. Embodiments of molding a building product 11 (FIGS. 1
- 5) may comprise providing an injection mold 13 (shown schematically) with a plurality of gates
15 located adjacent a perimeter 17 of the injection mold 13. Adjacent the perimeter 17 may
include at or on the perimeter 17. The materials used to form the building product may be
commingled prior to entering the mold, or they may enter the mold separately or independently,
such that they do not commingle until they are inside the mold.
[0010] As portrayed in FIGS. 1 and 2, the method also may include commingling a first material
21 and a second material 23 into one or more runners 27 prior to entering the mold 13. The

second material 23 may comprise a color that contrasts with a color of the first material 21.
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[0022] Embodiments of commingling may comprise intentionally not mixing the first and
second materials 21, 23, such that any mixing that does take place is incidental and unintended.
The method may include injecting the commingled flow into the plurality of gates 15 to form an
injection molded building product 11. The molded building product 11 may then be removed
from the injection mold 13.

[0023] As shown in FIG. 3, the second material 23 may extend through an interior of the molded
building product 11 and appear as contrasting streaks on an exterior of the building product 11 to
form a variegated wood grain appearance. The contrasting streaks in the shake, roofing tile or
other building product can be substantially parallel to the intended wood grain direction 22.
[0024] In some embodiments, both the first and second materials 21, 23 may be an amorphous or
semi-crystalline thermoplastic, or a thermoset material. The first material 21 may be a solid at
room temperature, and the second material 23 may be a liquid at room temperature, or both
materials may be solid at room temperature. The first material 21 may have a melting point that
is less than a melting point of the second material 23. For example, the melting point of the first
material 21 may be about 20°F to about 70°F less than the melting point of the second material
23.

[0025] Embodiments of the first material may comprise a selected amount of a base resin, or a
compounded material comprising a mixture of two or more materials. For example, the first
material may comprise about 85 wt% to about 97 wt% of a base resin. The first material 21 may
comprise a base resin, and the second material 23may comprise a colorant that has a melting
point similar to that of the base resin. The term ‘colorant® may be defined as a pure pigment, a
concentrate or a diluted compound.

[0026] Alternatively, the first material 21 may comprise a base resin, and may further comprise a
third material comprising a high melt streaker of a same polymer group as that of the base resin.
The third material may melt at a higher temperature than that of the base resin. The method and
building product may further comprise a blend of the high melt streaker and a fourth material.
The fourth material may comprise a standard melt streaker of a same polymer group as that of the
base resin. The fourth material may melt at a temperature between those of the base resin and the
high melt streaker. These materials may comprise different polymer groups as well.

[0027] In still other embodiments, the method and building product may have a commingled
flow that comprises about 0.1% to about 5% colorant, such as about 1%. Embodiments of the
commingled flow may comprise about 0.1% to about 5% of the high melt streaker, such as about
1%. In addition, the commingled flow may comprise about 0.5% to about 5% of the blend, such

as about 2%, or up to about 10%, up to about 20%, or even up to about 30%. Examples of the
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blend may include a ratio of about 30/70 to about 70/30 (e.g., 50/50) of the high melt streaker and
the standard melt streaker, respectively. Examples of the base resin may include polypropylene.
The melting point of the high melt streaker can be at least about 30°F higher than that of the base
resin. The melting point of the standard melt streaker can be at least about 20°F higher than that
of the base resin.

[0028] In some examples, the gates 15 may be spaced apart from each by no more than about
100 mm. For example, the gate spacing may be no more than about 90 mm, such as no more than
about 80 mm. The gates 15 may be located on a single side of the perimeter 17 of the injection
mold 13, as shown in FIG. 1. In other versions, the gates 15 may be located on opposing sides of
the perimeter 17 of the injection mold 13.

[0029] The injection mold 13 may comprise a cavity located within the perimeter 17.
Embodiments of the cavity may generally be in a shape of a flat panel. The flat panel may have a
largest dimension L (FIG. 1). Each of the gates 15 may be located within about one-fourth of the
largest dimension L from the perimeter 17 of the injection mold 13. The method may comprise
having substantially linear commingled flow through the flat panel of the cavity away from the
gates 15.

[0030] In some examples, the gates 15 may be located in a hanger portion 25 of the mold 13.
Any vestiges (e.g., remnants or evidence) of the injection molding process can be removed. In
some embodiments, at least one of the gates 15 is an edge gate. For example, in FIGS. 1 and 2,
two edge gates with runners 27 are shown.

[0031] The method may further comprise forming injection molded vestiges in the molded
building product 11. In some versions, all of the injection molded vestiges may be located
adjacent the perimeter 17. The injection molded vestiges may comprise the locations at which the
commingled flow entered the injection mold 13 through the gates 15. The method may further
comprise trimming the molded building product 11 after it is removed from the mold, such that
the trimmed molded building product has no projecting injection molded vestiges.

[0032] Other embodiments of method may comprise a two-shot process. For example, the
method of molding a building product may comprise providing an injection mold 33 (FIG. 6)
with at least one first gate 35 and at least one second gate 37 (e.g., two are shown). Each of the
first and second gates 35, 37 may be located adjacent a perimeter 37 of the injection mold 33.
[0033] The method may include injecting a first material into the first gate 35, and injecting a
second material into the second gate 37 at about a same time as the first material. The first and
second materials may be substantially simultaneously co-injected into the injection mold 33. The

second material may comprise a color that contrasts with a color of the first material. The molded
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building product may then be removed from the injection mold 33. The second material may
extend through an interior of the molded building product and appear as contrasting streaks on an
exterior of the building product to form a variegated wood grain appearance. The materials,
properties, colors, dimensions and other aspects and qualities of the components may be provided
as described elsewhere herein for the other embodiments.

[0034] As described herein, embodiments of a building product may be produced by a one-shot
method, a two-shot method, or multiple shot methods. The injection molded product may
comprise a shake resembling a cedar shake tile formed from an amorphous or semi-crystalline
thermoplastic and having a wood grain direction. Streaks may be provided in the shake that are
substantially parallel to the wood grain direction. The streaks may extend through an interior of
the shake and appear as contrasting streaks on an exterior of the shake to form a variegated wood
grain appearance.

[0035] Embodiments may include injection molded vestiges in the shake. For example, all of
the injection molded vestiges may be located adjacent a perimeter of the shake. The injection
molded vestiges may comprise the locations at which material entered an injection mold through
gates. The shake may be trimmed such that the trimmed shake has no projecting injection
molded vestiges. The shake may comprise a single cedar shake tile (e.g., like FIG. 3). The shake
also may comprise a plurality of tiles (e.g., FIG. 1) that appear to be separated, but are not
actually separated, from each other by tile separations along at least one side edge or at least one
end edge thereof. For example, at least two of the plurality of tiles may appear to be at least
partially overlapping, but are not actually overlapping, each other, as shown.

[0036] As described herein, a plurality of colors may be used to form the building product, such
as with resin pellets. The term "resin" is not particularly limited and may include a polymer,
plastic, and the like, which may be thermoplastic or thermosetting. The term "pellets" is used
herein in a broad sense to include any type of pellets, granules, regrind, powder, particles, grains,
spheres, plates, etc., that can be used in the method. The pellets are not particularly limited and
may have any shape and size including any elongation (length/width), convexity (surface
roughness), and circularity (perimeter). For example, the pellets can be between about 3/32-inch
and about [/8-inch in diameter and can be square, rectangular, spherical, etc. It is contemplated
that one or more of these pellet sizes may vary from the values and/or range of values above by
selected percentages.

[0037] Embodiments of the resin pellets used to form the building product may include base
color pellets including a base polymer and having a base color, first color pellets including a first

polymer and having a first color, and second color pellets including a second polymer and having
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a .second color. The base polymer, the first polymer, and the second polymer may be the same or
may be different. The base color pellets, the first color pellets, and the second color pellets,
independently may include one or more of the base polymer, the first polymer, the second
polymer, and combinations thereof.

[0038] The polymers can each independently be, for example, a polyalkylene polymer, such as
polypropylene or polyethylene. Non-limiting examples of suitable polycthylene include ultra high
molecular weight polyethylene (UHMWPE), ultra low molecular weight polyethylene
(ULMWPE), high molecular weight polyethylene (HMWPE), high density polyethylene (HDPE),
high density cross-linked polyethylenc (HDXLPE), cross-linked polyethylene (PEX or XLPE),
medium density polyethylene (MDPE), linear low density polyethylene (LLLLDPE), low density
polyethylene (LDPE), very low density polyethylene (VLDPE), and combinations thereof.
Moreover, the polymers may each independently include other polymers or mixtures thereof,
such as acrylics, silicones, polyurethanes, halogenated plastics, polyester, polyethylene
terephthalate, polyvinyl chloride (PVC), polystyrene, polyamides, polycarbonate, phenolics,
polyetheretherketone, polyetherimide, polylactic acid, polymethylmethacrylate,
polytetrafluoroethylene, and combinations thereof.

[0039] One or more of the polymers can be opaque, translucent, or transparent beforc having the
base color, first color, and second color, respectively. In addition, these polymers are not
particularly limited in physical properties such as tensile strength, hardness, elongation, density,
glass transition temperature, and the like. One or more of the polymers can be filled (e.g. mineral
filled) or unfilled. Non-limiting examples of suitable fillers include magnesium, phosphorus,
calcium, and combinations thereof. In addition, one or more of the base polymer, the first
polymer, and the second polymer can include one or more additives including, but not limited to,
oxidative and thermal stabilizers, impact modifiers, lubricants, release agents, flame-retarding
agents, oxidation inhibitors, oxidation scavengers, neutralizers, antiblock agents, dyes, pigments
and other coloring agents, ultraviolet light absorbers and stabilizers, organic or inorganic fillers,
reinforcing agents, nucleators, plasticizers, waxes, and combinations thereof. Most typically, at
Icast one of the base polymer, the first polymer, and the second polymer is fire resistant, e.g.,
includes a flame-retarding agent.

[0040] The colors may be generated, or formed from/using, any dye or pigment or other colorant
known in the art. The colors are different. Typically, the first colorant and the second colorant
may be relatively dark and relatively light compared to each other. However, in the alternative to
being different shades of the same color, the first colorant and the second colorant can have

different colors. For example, the base color, the first color, and the second color may be such
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that the color variations are various shades of grey with varying grey streaks to simulate wood
shake.

[0041] Alternatively, the base color, the first color, and the second color may create any type of
color variation by embodiments of the method to achieve a color variation simulating a natural
building material such as wood, stone, brick, marble, ceramic, clay, slate, brick, metal, concrete,
etc. The building product can be generally categorized into one of various color variations;
however, each building product may have a slightly different appearance. In other words, even
though each building product can be categorized, each building product may have a unique
appearance caused by streaks that are randomly oriented on the building product and can have
varying shades of colors.

[0042] In still other embodiments, one or more of the following items may be included.

[0043] 1. A method of injection molding a building product, comprising:

[0044] (a) providing an injection mold with a plurality of gates located adjacent a perimeter of
the injection mold;

[0045] (b) commingling a first material and a second material into a flow, the second material
comprising a color that contrasts with a color of the first material;

[0046] (c) injecting the commingled flow into the plurality of gates to form an injection molded
building product;

[0047] (d) removing the molded building product from the injection mold; and

[0048] the second material extends through an interior of the molded building product and
appears as contrasting streaks on an exterior of the building product to form a variegated grain
appearance.

[0049] 2. The method of item 1, wherein both the first and second materials are an amorphous
or semi-crystalline thermoplastic, or a thermoset material.

[0050] 3. The method of item 1, wherein the first material is a solid at room temperature and
the second material is a liquid at room temperature, or both materials are solid at room
temperature.

[0051] 4. The method of item 1, wherein the first material has a melting point that is less than a
melting point of the second material.

[0052] 5. The method of item 1, wherein the melting point of the first material is about 20°F to
about 70°F less than the melting point of the second material.

[0053] 6. The method of item 1, wherein the first material comprises a base resin or a

compounded material.
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[6054] 7. The method of item 1, wherein the first material comprises a base resin, and the
second material comprises a colorant that has a melting point similar to that of the base resin.
[0055] 8. The method of item [, wherein the first material comprises a base resin, and further
comprising a third material comprising a high melt streaker of a same or different polymer group
as that of the base resin, and the third material melts at a higher temperature than that of the base
resin.

[0056] 9. The method of item 8, further comprising a blend of the high melt streaker and a
fourth material, the fourth material comprising a standard melt streaker of a same polymer group
as that of the base resin, and the fourth material melts at a temperature between those of the base
resin and the high melt streaker.

[0057] 10. The method of item 7, wherein the commingled flow comprises about 0.1% to about
5% colorant, up to about 10% colorant, up to about 20% colorant, or up to about 30% colorant.
[0058] 11. The method of item 8, wherein the commingled flow comprises about 0.1% to about
5% of the high melt streaker.

[0059] 12. The method of item 9, wherein the commingled flow comprises about 0.5% to about
5% of the blend.

[0060] 13. The method of item 9, wherein the blend is in a ratio of about 30/70 to about 70/30 of
the high melt streaker and the standard melt streaker, respectively.

[0061] 14. The method of item 9, wherein the base resin is polypropylene, the melting point of
the high melt streaker is at least about 30°F higher than that of the base resin, and the melting
point of the standard melt streaker is at least about 20°F higher than that of the base resin.

[0062] 15. The method of item 1, wherein the building product is a shingle resembling a cedar
shingle tile and having a wood grain direction, or a roofing tile having the wood grain direction,
and the contrasting streaks in the shake are substantially parallel to the wood grain direction.
[0063] 16. The method of item 1, wherein the gates are spaced apart from cach other by no more
than about 100 mm, no more than about 90 mm, or no more than about 80 mm.

[0064] 17. The method of item |, wherein the gates are located on a single side of the perimeter
of the injection mold, or wherein the gates are located on opposing sides of the perimeter of the
injection mold.

[0065] 18. The method of item 1, wherein the injection mold comprises a cavity located within
the perimeter, the cavity is generally in a shape of a flat panel, the flat panel has a largest
dimension, and each of the gates is located within about one-fourth of the largest dimension from
the perimeter of the injection mold.

[0066] 19. The method of item 1, wherein at least one of the gates is an edge gate.
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[6067] 20. The method of item 18, wherein step {(c) comprises substantially linear commingled
flow through the flat panel of the cavity away from the gates.

[0068] 21. The method of item 1, further comprising forming injection molded vestiges in the
molded building product, all of the injection molded vestiges are located adjacent the perimeter,
and the injection molded vestiges comprise the locations at which the commingled flow entered
the injection mold through the gates.

[0069] 22. The method of item 21, further comprising the step of trimming the molded building
product after step (d) such that the trimmed molded building product has no projecting injection
molded vestiges.

[0070] 23. A method of injection molding a building product, comprising:

[0071] (a) providing an injection mold with a first gate and a second gate, wherein each of the
first and second gates is located adjacent a perimeter of the injection mold;

[0072] (b) injecting a first material into the first gate;

[0073] (c) injecting a second material into the second gate at about a same time as step (b), such
that the first and second materials are substantially simultaneously co-injected into the injection
mold, and the second material comprises a color that contrasts with a color of the first material;
[0074] (d) removing the molded building product from the injection mold; and

[0075] the second material extends through an interior of the molded building product and
appears as contrasting streaks on an exterior of the building product to form a variegated grain
appearance.

[0076] 24. The method of item 23, wherein both the first and second materials are an amorphous
or semi-crystalline thermoplastic.

[0077] 25. The method of item 23, wherein the first material is a solid at room temperature and
the second material is a liquid at room temperature.

[0078] 26. The method of item 23, wherein the first material has a melting point that is less than
a melting point of the second material.

{00791 27. The method of item 23, wherein a melting point of the first material is about 20°F to
about 70°F less than a melting point of the second material.

[0080] 28. The method of item 23, wherein the first material comprises ahout 85 wt% to about
97 wt% of a base resin.

[0081] 29. The method of item 23, wherein the first material comprises a base resin, and the

second material comprises a colorant that has a melting point similar to that of the base resin.
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[6082] 30. The method of item 23, wherein the first material comprises a base resin, and further
comprising a third material comprising a high melt streaker of a same polymer group as that of
the base resin, and the third material melts at a higher temperature than that of the base resin.
[0083] 31. The method of item 30, further comprising a blend of the high melt streaker and a
fourth material, the fourth material comprising a standard melt streaker of a same polymer group
as that of the base resin, and the fourth material melts at a temperature between those of the base
resin and the high melt streaker.

[0084] 32. The method of item 29, wherein the commingled flow comprises about 0.1% to about
5% colorant.

[0085] 33. The method of item 30, wherein the commingled flow comprises about 0.1% to about
5% of the high melt streaker.

[0086] 34. The method of item 31, wherein the commingled flow comprises about 0.5% to about
5% of the blend.

[0087] 35. The method of item 31, wherein the blend is in a ratio of about 30/70 to about 50/50
of the high melt streaker and the standard melt streaker, respectively.

[0088] 36. The method of item 31, wherein the base resin is polypropyiene, the melting point of
the high melt streaker is at least about 30°F higher than that of the base resin, and the melting
point of the standard melt streaker is at least about 20°F higher than that of the base resin.

[0089] 37. The method of item 23, wherein the building product is a shake resembling a cedar
shake tile and having a wood grain direction, or a roofing tile having the wood grain direction,
and the contrasting streaks in the shake are substantially parallel to the wood grain direction.
[0090] 38. The method of item 23, wherein the gates are spaced apart from each by no more
than about 100 mm, no more than about 90 mm, or no more than about 80 mm.

[0091] 39. The method of item 23, wherein the gates are located on a single side of the perimeter
of the injection mold.

{0092] 40. The method of item 23, wherein the injection mold comprises a cavity located within
the perimeter, the cavity is generally in a shape of a flat panel, the flat panel has a largest
dimension, and each of the gates is located within about one-fourth of the largest dimension from
the perimeter of the injection mold.

[0093] 41. The method of item 23, wherein at least one of the gates is an edge gate.

[0094] 42. The method of item 40, wherein step (¢) comprises substantially linear commingled
flow through the flat panel of the cavity away from the gates.

[0095] 43. The method of item 23, further comprising forming injection molded vestiges in the

molded building product, all of the injection molded vestiges are located adjacent the perimeter,
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and the injection molded vestiges comprise the locations at which the commingled flow entered
the injection mold through the gates.

[0096] 44. The method of item 43, further comprising the step of trimming the molded building
product after step (d) such that the trimmed molded building product has no projecting injection
molded vestiges.

[0097] 45. An injection molded product, comprising:

[0098] a shingle resembling a cedar shingle tile formed from an amorphous or semi-
crystalline thermoplastic and having a wood grain direction;

[0099] streaks in the shingle that are substantially parallel to the wood grain direction;
[00100] the streaks extend through an interior of the shingle and appear as contrasting streaks on
an exterior of the shingle to form a variegated wood grain appearance; and

[00101]an injection molded vestige in the shingle, the injection molded vestige is located
adjacent a perimeter of the shingle, and the injection molded vestige comprises the location at
which material entered an injection mold through a gate.

[00102]46. The injection molded product of item 45, wherein the shingle is trimmed such that
the trimmed shingle has no projecting injection molded vestiges.

[00103]47. The injection molded product of item 45, wherein the shingle compriscs a single
cedar shingle tile.

[00104]48. The injection molded product of item 45, wherein the shingle comprises a plurality of
tiles that appear to be separated from each other but are not separated from each other by tile
separations along at least one side edge or at least one end edge thereof.

[00105]49. The injection molded product of item 48, wherein at least two of the plurality of tiles
appear to be at least partially overlapping each other.

[00106] This written description uses examples to disclose the embodiments, including the best
mode, and also to enable those of ordinary skill in the art to make and use the invention. The
patentable scope is defined by the claims, and may include other examples that occur to those
skilled in the art. Such other examples are intended to be within the scope of the claims if they
have structural elements that do not differ from the literal language of the claims, or if they
include equivalent structural elements with insubstantial differences from the literal languages of
the claims.

[00107] Note that not all of the activities described above in the general description or the
examples are required, that a portion of a specific activity may not be required, and that one or
more further activities may be performed in addition to those described. Still further, the order in

which activities are listed are not necessarily the order in which they are performed.

12



CA 02845562 2014-03-10

Attorney Docket No.: VS-09504-CA

[00108] In the foregoing specification, the concepts have been described with reference to
specific embodiments. However, one of ordinary skill in the art appreciates that various
modifications and changes can be made without departing from the scope of the invention as set
forth in the claims below. Accordingly, the specification and figures are to be regarded in an
illustrative rather than a restrictive sense, and all such moditications are intended to be included
within the scope of invention.

LAY

[00109] As used herein, the terms “comprises,” “comprising,” “includes,” “including,” “has,”
“having” or any other variation thereof, are intended to cover a non-exclusive inclusion. For
example, a process, method, article, or apparatus that comprises a list of features is not
necessarily limited only to those features but may include other features not expressly listed or
inherent to such process, method, article, or apparatus. Further, unless expressly stated to the
contrary, “or” refers to an inclusive-or and not to an exclusive-or. For example, a condition A or
B is satisfied by any one of the following: A is true (or present) and B is false (or not present), A
is false (or not present) and B is true (or present), and both A and B are true (or present).

[00110] Also, the use of “a” or “an” are employed to describe elements and components described
herein. This is done merely for convenience and to give a general sense of the scope of the
invention. This description should be read to include one or at least one and the singular also
includes the plural unless it is obvious that it is meant otherwise.

[00111] Benefits, other advantages, and solutions to problems have been described above with
regard to specific embodiments. However, the benefits, advantages, solutions to problems, and
any feature(s) that may cause any benefit, advantage, or solution to occur or become more
pronounced are not to be construed as a critical, required, or essential feature of any or all the
claims.

[00112] After reading the specification, skilled artisans will appreciate that certain features are,
for clarity, described herein in the context of separate embodiments, may also be provided in
combination in a single embodiment. Conversely, various features that are, for brevity, described
in the context of a single embodiment, may also be provided separately or in any subcombination.

Further, references to values stated in ranges include each and every value within that range.
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CLAIMS
1. A method of injection molding a building product, comprising:

(a) providing an injection mold with a plurality of gates located adjacent a perimeter of the

injection mold;

(b) commingling a first material and a second material into a flow, the second material comprising

a color that contrasts with a color of the first material;

(c) injecting the commingled flow into the plurality of gates to form an injection molded building

product; and

(d) removing the molded building product from the injection mold; and the second material
extends through an interior of the molded building product and appears as contrasting streaks on

an exterior of the building product to form a variegated grain appearance;

wherein the first material comprises a base resin, and further comprising a third material
comprising a high melt streaker of a same polymer group as that of the base resin, and the third

material melts at a higher temperature than that of the base resin.

2. The method of claim 1, wherein both the first and second materials are an amorphous or semi-

crystalline thermoplastic, or a thermoset material.

3. The method of claim 1, wherein the first material is a solid at room temperature and the second

material is a liquid at room temperature.

4. The method of claim 1, wherein the melting point of the first material is about 20° F. to about

70° F. less than the melting point of the second material.

5. The method of claim 1, further comprising a blend of the high melt streaker and a fourth
material, the fourth material comprising a standard melt streaker of a same polymer group as that
of the base resin, and the fourth material melts at a temperature between those of the base resin

and the high melt streaker.
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6. The method of claim 1, wherein the gates are spaced apart from each other by no more than

about 100 mm.

7. The method of claim 1, wherein the gates are located on opposing sides of the perimeter of the

injection mold.

8. The method of claim 1, wherein the injection mold comprises a cavity located within the
perimeter, the cavity is generally in a shape of a flat panel, the flat panel has a largest dimension,
and each of the gates is located within about one-fourth of the largest dimension from the perimeter

of the injection mold.

9. The method of claim 8, wherein step (c) comprises substantially linear commingled flow

through the flat panel of the cavity away from the gates.
10. A method of injection molding a building product, comprising:

(a) providing an injection mold with a first gate and a second gate, wherein each of the first and

second gates is located adjacent a perimeter of the injection mold;
(b) injecting a first material into the first gate;

(c) injecting a second material into the second gate at about a same time as step (b), such that the
first and second materials are substantially simultaneously co-injected into the injection mold, and

the second material comprises a color that contrasts with a color of the first material; and

(d) removing the molded building product from the injection mold; and the second material
extends through an interior of the molded building product and appears as contrasting streaks on

an exterior of the building product to form a variegated grain appearance;

wherein the first material comprises a base resin, and further comprising a third material
comprising a high melt streaker of a same polymer group as that of the base resin, and the third

material melts at a higher temperature than that of the base resin.

11. The method of claim 10, further comprising a blend of the high melt streaker and a fourth

material, the fourth material comprising a standard melt streaker of a same polymer group as that
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of the base resin, and the fourth material melts at a temperature between those of the base resin

and the high melt streaker.

12. The method of claim 10, wherein the building product is a shake resembling a cedar shake tile
and having a wood grain direction, and the contrasting streaks in the shake are substantially parallel

to the wood grain direction.

13. The method of claim 10, wherein the gates are spaced apart from each other by no more than

about 100 mm.

14. The method of claim 10, wherein the injection mold comprises a cavity located within the
perimeter, the cavity is generally in a shape of a flat panel, the flat panel has a largest dimension,
and each of the gates is located within about one-fourth of the largest dimension from the perimeter

of the injection mold.

15. The method of claim 14, wherein step (c) comprises substantially linear commingled flow

through the flat panel of the cavity away from the gates.

16

Date Regue/Date Received 2022-02-22



CA 02845562 2014-03-10

1/3

21,23\/—$:] FIG‘. 1
15—\_: /11
7" 22 23
ﬂ _ 21
13 D o~
Fan
N

23

FIG. 2 FIG. 3



CA 02845562 2014-03-10

(N N PN T /N R IRVIVANR AN\ RVANE [Ny VAT
f T B T TR RN G
IR AN w ,_:m,,; ” _:”,_/:/J ! ﬂ,_:\?
I 7 LD Y
il T (RN (R

\ i\ \

" «:w_\\\wzw Nm\ W Law \,\\ p\r_/ ,N,,\W_,\_. \ ”w_,__”: { ///: m\wxx
_ﬂ___ \YAIAL T __ 71 __/A_/ //\M
i ARLRA dhin
) RNV RN
G:; /:i__\:\f_ W,fwf\

— o O OO DO/ /e OO 72222 2

A e N N T W o W

Pttt

[=—]

+

[—)

N

¥

D

€l



CA 02845562 2014-03-10

3/3

1st Shot

FIG. 6



17 - / /,
15— L _!l-ﬂ-ﬂlw_ll_ll_ll-ﬂ_ll_il_".-".-"_-"._".-"__”__II_l o
AN AN BN DD MDA PANNAG—LOMAN
. b :
imES =2 ELE EIE =55 iiﬁﬂﬁ!E =EJE£=JL== -
le A L N}
[ | I 1/ A



	Page 1 - COVER_PAGE
	Page 2 - ABSTRACT
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - DESCRIPTION
	Page 12 - DESCRIPTION
	Page 13 - DESCRIPTION
	Page 14 - DESCRIPTION
	Page 15 - DESCRIPTION
	Page 16 - DESCRIPTION
	Page 17 - CLAIMS
	Page 18 - CLAIMS
	Page 19 - CLAIMS
	Page 20 - DRAWINGS
	Page 21 - DRAWINGS
	Page 22 - DRAWINGS
	Page 23 - REPRESENTATIVE_DRAWING

