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ABSTRACT

A roofing shingle includes strata that are stacked and laminated together by
adhesive. Each of the strata may have a strata width that differs from the other strata.
Each of the strata may include a substrate, a top asphalt layer on top of the substrate,
granular matter on the top asphalt layer, a bottom asphalt layer on a bottom of the

substrate, and mineral matter on the bottom asphalt layer.
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SYSTEM, METHOD AND APPARATUS FOR WEDGE-SHAPED, MULTI-
LAYER ASPHALT ROOFING

BACKGROUND OF THE INVENTION
Field of the Disclosure

[0001] The present invention relates in general to roofing and, in particular, to a system,

method and apparatus for wedge-shaped, multi-layer asphalt roofing.
Description of the Related Art

[0002] Typical residential roofs in the North America have bitumen-based roofing
materials, such as asphalt shingles, that provide satisfactory water shedding, long term
durability and have aesthetic appeal. An advantage of using these types of shingle
roofing products is lower cost over more expensive natural materials, such as quarried
slate, split wood or sawn shakes. Such natural materials have an inherent and desired
thickness. However, traditional asphalt roofing products are much thinner but lower in
weight than such natural materials. It would desirable to combine the benefits of asphalt
shingles with a desired edge thickness and look of natural wood or sawn shakes. Such a
roofing product would simulate the shape and appearance of real wood or sawn shakes,

while conserving natural materials and allowing efficient packaging to the job site. Thus,

improvements in roofing products continue to be of interest.

SUMMARY

10003] Embodiments of a system, method and apparatus for wedge-shaped, multi-layer
asphalt roofing are disclosed. In accordance with an aspect of the present invention there
is provided a roofing shingle, comprising: a plurality of strata stacked and laminated
together by adhesive, each of the strata having a strata width that differs from the other

strata: and each of the strata comprises: a substrate; a top asphalt layer on top of the
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substrate; granular matter on the top asphalt layer; a bottom asphalt layer on a bottom of

the substrate; and mineral matter on the bottom asphalt layer; and the roofing shingle
further comprises: an exposed edge, tabs and a covered edge, and the strata have strata
exposed edges that are substantially aligned with the exposed edge of the roofing shingle;
cut outs formed only in an uppermost one of the strata of the roofing shingle, the cut outs
have a width extending from an exposed edge of the roofing shingle substantially to a
headlap of the roofing shingle, the cut outs have a length that is less than that of the tabs,
and the cut outs are misaligned with the tabs, such that the cut outs do not align with side
edges of the tabs and are offset laterally to the left or right of the side edges of the tabs;
and the roofing shingle has a width that extends between the exposed edge and the
covered edge, and the strata are vertically arrayed in strata width from a greatest strata
width at a top of the roofing shingle, to a least strata width at a bottom of the roofing

shingle, such that the strata form a tapered lower surface in a width direction on the

roofing shingle.

[0004] In accordance with yet another aspect of the present disclosure there is provided a
method of fabricating a roofing shingle, comprising: providing a substrate; applying top
asphalt layers on portions of the substrate; applying granular matter on the top asphalt
layers; applying bottom asphalt layers on a bottom of the substrate; applying mineral
matter on the bottom asphalt layers to form strata, each of the strata having a strata width
that differs from the other strata; and then separating and stacking the strata together
with adhesive to form the roofing shingle, such that the roofing shingle has an exposed
edge and a covered edge, and the strata have strata exposed edges that are substantially
aligned with the exposed edge of the roofing shingle; and inverting at least one of the
strata is relative to the other strata, such that layers of said inverted strata are reversed
relative to layers of another one of the strata; and the roofing shingle has exposed edges

that are not parallel to each other.

[0005] The foregoing and other objects and advantages of these embodiments will be
apparent to those of ordinary skill in the art in view ot the following detailed description,

taken in conjunction with the appended claims and the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] So that the manner in which the features and advantages of the embodiments are
attained and may 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.

[0007] FIG. 1 is an exploded schematic side view of an embodiment of a shingle having

a plurality of strata;

[0008] FIG. 2 is a schematic, exploded sectional side view of an embodiment of a strata;

[0009]

2a
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[0010] FIG. 3 is a top view of an embodiments of a final individual shingle;

[0011] FIGS. 4 — 6 are top view of embodiments of shingles;
[0012] FIG. 7 is a sectional side view of an embodiments of a shingle;

(0013] FIG. 8 is a top view of an embodiment of an overall sheet layout for production of

a three strata roofing shingle;

[0014] FIGS. 9 - 11 are sequential top views of embodiments of stages of assembly of the
roofing shingle of FIG. 8;

[0015] FIG. 12 is a top view of an embodiment of an assembly showing a three strata

configuration and a layout of a laminating adhesive location;

[0016] FIG. 13 is a top view of an embodiment of a final sheet cut of individual shingles

that are paired apart after assembly;
(0017] FIG. 14 is a top view of an embodiment of a final individual shingle of FIG. 8;

[0018] FIG. 15 is a schematic end view of an embodiment of a process for manutacturing

a shingle;

[0019] FIGS. 16 and 17 are sectional side and isometric views of embodiments of

shingles installed on a roof of a building.

[0020] The use of the same reference symbols in different drawings indicates similar or

identical items.

DETAILED DESCRIPTION

[0021] Embodiments of a system, method and apparatus for roofing shingle are

disclosed. For example, a roofing shingle 101 (FIG. 1) may comprise a plurality of strata

103, 105, 107, 109 (four shown) stacked and laminated together by adhesive 111. Each
of the strata may have a strata width SW that differs from the other strata.
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[0022] As shown in FIG. 2, each of the strata may comprise a plurality of layers. For
purposes of this invention, a stratum may comprise two or more layers of different
materials. For example, the layers may comprise a substrate 113, a top asphalt layer 1135
on top of the substrate 113, granular matter 117 on the top asphalt layer 1135, a bottom
asphalt layer 119 on a bottom of the substrate 113, and mineral matter 121 on the bottom
asphalt layer 119. The various strata may have identical compositions or difterent
compositions. Although four strata are shown, the roofing shingle may comprise three to

five strata in some embodiments, or more than five strata in other embodiments.

[0023] The strata have a strata length SL (FIG. 3) that 1s transverse to the strata width
SW (FIG. 1) of each respective strata. Each layer of each strata may extend across an
entirety of the strata length SL., other than cut outs CO, which are described elsewhere
herein. Alternatively, the layers within the strata may vary in layer length and not extend
for the entire strata length SL. In some embodiments, at least one of the strata is inverted
such that layers of the inverted strata are reversed (e.g., vertically) relative to layers of

another one of the strata.

[0024] Again referring to FIGS. 1 and 2, other embodiments may further comprise at
least one overlay 123 on at least one of the strata 103, 105, 107, 109. Each overlay 123
may comprise an additional asphalt layer 125 (FIG. 2) on the granular matter 117, and
additional granular matter 127 on the additional asphalt layer 125. The overlay 123 may
be present on at least one strata 105, 107, 109 that underlies the uppermost strata 103. In
other embodiments, a plurality of overlays may be stacked on each other. The overlay
123 may have an overlay length OL (FIG. 3) that i1s equal to or less than a strata length
SL on a respective one of the strata. The overlay may be evenly applied or applied to

form a tapered wedge when viewed in section from the side of the shingle.

[0025] Any of these embodiments may further comprise at least one underlay 131 (FIGS.
1 and 2) on at least one of the strata. Each underlay 131 may comprise an additional
asphalt layer 133 on the mineral matter 121, and additional granular matter or additional
mineral matter 135 on the additional asphalt layer 133. The underlay 131 may be present

on at least one strata 105, 107, 109 that underlies the uppermost strata 103, and/or on the
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uppermost strata 103 as well. A plurality of the underlays 131 may be stacked on each
other. The underlay 131 may have an underlay length UL (FIG. 3) that is equal to or less
than a strata length SL on a respective one of the strata. The underlay may be evenly

applied or applied to form a tapered wedge when viewed in section from a side of the

shingle.

[0026] As shown in FIGS. 1 and 3, the roofing shingle 101 has an exposed edge EE and a
covered edge CE. A width W of the roofing shingle extends between the exposed edge
EE and the covered edge CE. Likewise, the strata 103, 105, 107, 109 have strata exposed
edges that are substantially aligned with the exposed edge EE (FIG. 1). The strata may
be vertically arrayed in strata width SW from a greatest strata width at a top of the
roofing shingle 101, to a least strata width at a bottom of the roofing shingle, such that

the strata form a tapered lower surface in the width W direction on the roofing shingle.

[0027] As shown in FIGS. 1 and 3 - 6, the exposed edge EE may be straight (FIG. 1), or
have at least some tabs that are angled, staggered or varied in shape or dimension. For
example, a lower most one of the strata 109 (FIG. 1) may have a straight exposed edge

EE (FIG. 5) that aligns with at least one other exposed edge of another strata.

[0028] The roofing shingle 101 may further comprise cut outs CO that extend from the
exposed edge EE toward a headlap HL of the roofing shingle. The cut outs CO may vary
in width and length. The cut outs CO may be formed only in an uppermost one 103 of

the strata. The cut outs CO may be formed in at least two of the strata (FIG. 6) including

the uppermost one of the strata. The cut outs CO may be nonaligned with the tabs

formed in at least one of the strata as shown in FIG. 3.

[0029] As shown in FIG. 1, fasteners 141 are adapted to extend through at least two of
the uppermost ones 103, 105 of the strata in a fastener zone FZ (FIG. 3). Some

embodiments further comprise a sealant 151 (FIG. 7) on at least one of the strata, and a
release layer 155 on at least one of the strata. For example, the sealant 151 may be on at
least one of a lowermost one 109 of the strata and an uppermost one 103 of the strata, and
the release layer 155 may be on at least one of a lower surface and an upper surface of a

headlap HL of the uppermost one 103 of the strata. Alternatively, a release layer on one
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shingle may be provided and aligned with the sealant on another shingle when the

shingles are stacked in a bundle so that they do not stick together in a package.

[0030] In some embodiments, the roof shingie has a length SL (FIG. 3) with a thickness
T (FIG. 7) that varies across the length. At least some of the layers (any component,
element or portion; e.g., the adhesive, sealant, overlays or underlays) may be
discontinuous in the length direction (e.g., SL, OL, UL, etc. in FIG. 3). The roof
shingle’s width SW (FIG. 1) also may have a thickness that varies in the width direction.

[0031] In some embodiments, the substrate 113 (FIG. 2) may comprise a fiberglass mat,
polyester, organic felt or fiberglass polyester composite mat. The mineral matter 121
may comprise fine materials selected from the group consisting of sand, talc, powdered
limestone, mineral granule fines, slate fines, slag fines, vitrified material fines, recycled
mineral matter fines, or other non-mineral matter fines comprising polymeric, plastic or
recycled polymer materials; or coarse materials selected from the group consisting of
granular sand, talc, mineral granules, slate granules, slag, granular vitrified materials,
granular limestone, or other non-mineral matter material comprising polymeric, plastic or
foam. Other embodiments further comprise at least one reinforcing mesh M in or on at

least one of the strata.

[0032] Referring now to FIGS. 8 - 14, embodiments of a method or process of producing
roofing shingles 101 are shown. FIG. 8 shows an overall sheet layout (before any cuts

are made) for making a pair of “three strata” configurations from a single sheet of

material. The single sheet initially comprises the raw substrate 113, which may be
viewed 1n terms of “lanes” that will ultimately form the various strata. The cutouts CO
are shown with the final shingle shape for reference purposes, but in actual production
the final shape is formed in the last step before packaging. The cutouts CO are formed
before the individual strata are combined on the production line. Prior to this step, any

underlays 131 and/or overlays 123 are applied.

[0033] The left and middle shaded areas of FIG. 8 depicts where the underlays 131 may
be applied when viewing through the sheet. The shading on the far right depicts the
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laminating adhesive 111 extending in the machine direction. The entire short width may

have underlay 131 applied to it.

[0034] FIG. 9 shows the middle strata 105 cut from the main sheet body. They are
placed under the top strata 103 (FIG. 10). The top two cutouts CO of FIG. 8 that directly
oppose each other provide a synchromzing reference point that repeats every second
shingle length in the final cut pattern. In an alternate embodiment (not shown), the
synchronizing reference point repeats at a different, predetermined frequency that may be
an integer number of shingle lengths in the pattern, or a predetermined frequency that

includes a fractional shingle length aspect.

[0035] Alternatively, an opposing set (i.e., left shingle to right shingle) of cutouts CO
also may be used if a wider cutout width 1s used. In FIG. 10, the lowermost strata 107 are
not yet cut from the sheet body, but are subsequently stacked and positioned beneath the
top two strata 103, 105 (FIG. 11) as shown. FIG. 15 depicts a similar sequence of steps

for forming, cutting and assembling embodiments of a pair of “four strata” shingles.

[0036] FIG. 12 i1s a schematic view of an assembly of a three strata configuration and a
layout of locations for laminating adhesive. FIG. 13 shows a final sheet cut for a pair of
individual shingles 101 that are cut apart after assembly (underlying strata not shown).
The nail zone NZ locations extend in the machine direction all the way to outside edges
of the shaded area. Again, the shaded area depicts underlay 123 and is shown only for

illustrative purposes and how it would appear if it were visible through the sheet.

[0037] FIGS. 3 and 14 show schematic views of embodiments of the two,
complementary-shaped shingles 101. Shingles 101 are shown with side notches SN that
may be used for alignment during installation on the roof of a building. The exposed
edge EE is illustrated with some lower edges tapered at an angle and some orthogonal or
horizontal for desired aesthetics. The angles also have a functional feature in that they
permit an aesthetic look of length variation, but allow cutting of the shingles more easily
for separation. The angles and corners allow a more generous corner radius, which
makes them easier to cut and tool, extends the life of tooling, 1s more production friendly,

and runs faster. Although there are seven tabs shown on each shingle, another option is
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to have a combination of six and seven tabs for opposing shingles. A greater or lesser
number of tabs for opposing shingles also may be provided depending on desired shapes

and the length of the shingle.

[0038] The particular shingle pattern shown has opposing lanes where each lane goes
into a separate package. When removed in reverse order from the package, the shingles
may be applied in a step off application method (preferred by contractors) to provide a
reasonably random appearance visually like a natural wood or cedar shake known 1n the
roofing business. The appearance may be further enhanced by color contrast, shadowline

and blending ratios of various granule colors together.

[0039] FIGS. 16 and 17 depict embodiments of shingles 101 installed on a building 100.
FIG. 17 also illustrates conventional wood shake shingles 201 for comparison.
Embodiments may include feature that allows at least two inches of headlap material
overlap for every shingle within an installation on a roof, especially with regard to

a variable width or uneven lower edge of the exposed portion.

[0040] In an overall finished shingle width design having an uneven lower exposed edge
where the longest width dimension to the top headlap edge or non-exposed top edge from
the exposure edge, the width may be two times the longest exposure height, plus two

inches, plus the difference between the shortest and the average exposure heights.

[0041] For example, if the average exposure 1s 6 1/2" and the exposure ranges from 6" to
7", then the total overall shingle width including the heights of longest exposure would
result in 16 1/2". Alternatively, 1f the average exposure 1s 6 1/2" and the exposure ranges
from 5 1/2" to 7 1/2", the total overall shingle width in the regions with the longest

exposure zone would be 18" (1.e., 2x7.5 + 2 + 1).

[0042] In some embodiments, a roof of a building has shingles, and the shingles
comprise a plurality of strata stacked and laminated together by adhesive. Each of the
strata may have a strata width that differs from the other strata. Each of the strata may

comprise a substrate; a top asphalt layer on top of the substrate; granular matter on the



l i

CA 02772882 2012-03-30

Attorney Docket No.: R-9313

top asphalt layer; a bottom asphalt layer on a bottom of the substrate; and mineral matter

on the bottom asphalt layer.

[0043] An advantage of using asphalt based shingle roofing products is lesser cost over
more expensive but natural materials such as quarried slate or split wood or sawn shakes
that have inherent and desired thickness. Traditional asphalt roofing products are much
thinner and less in weight than natural materials. Asphalt shingles also simulate a
plurality of pieces of natural materials within a single shingle, thus enabling faster, more

efficient coverage of a roof area with fewer individual pieces.

[0044] The wedged shaped multilayer asphalt shingle described herein may use overlay
technology and pre-designed laminated staggered layers to achieve the desired edge
thickness and look of natural wood or sawn shakes while conserving material use and
allowing efficient packaging to the job site. These shingles simulate the shape and

appearance of real wood or sawn shakes in design and using granule color blending.

[0045] The shingle design 1s based 1n general on a typical asphalt sheet where a
membrane of fiberglass mat or similar material is coated with an asphaltic material on the
top and bottom sides and generally within the body of the membrane. Mineral granules
that may be of various color combinations are typically added to the top surface and
mineral matter such as sand is typically added to the bottom surface, but granular

material may also be used by product design.

[0046] The coated asphalt sheet described above may be further processed so as to add an
“overlaid” additional layer or layers of asphaltic material or the like on one or more
portions or layers adhered together and generally mineral matter to pre-determined
designated locations either the top surface (overlay) or bottom surface (underlay) or both

top (overlay) and bottom (underlay) surfaces of a strata.

[0047] The coated asphalt sheet still in process may be cut into smaller lanes that are then
positioned and combined together. The smaller lanes may be further processed with the
option to have portions cutout, the option to have an edged surface cut design, adhesive

added to combine portions and a separate adhesive added to either the top or bottom
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surface in order to adhere whole shingles together on a roof once applied. A release tape

or agent may also be applied to either surface. The whole assembly may then be cut into

the final shape and design and packaged.

[0048] In some embodiments, an overlaid layer of asphaltic material or filled asphaltic
material, or polymer modified asphalt, or polymer filled asphalt, or asphalt based

laminating material, or asphalt filled laminating material, or glue, or adhesive may

comprise:
[0049] 1) a) A pre-determined uniform thickness;
[0050] b) A thickness that may be pre-determined to vary in a shingle

manufacturing machine direction during production;

[0051] c) A thickness that may be pre-determined to vary in a cross

direction during production;

[0052] d) A thickness that may be randomly varied in the machine

direction during production;

[0053] e) A thickness that may be randomly varied in the cross direction

during production;

[0054] f) A thickness that is applied in a wedge shape configuration
during production such that one opposing end is thicker than the other opposing end

to form a continuous taper;

[0055] g) A thickness that is applied in a wedge shape configuration
during production such that one opposing end is thicker than the other opposing end

and has a discontinuous, interrupted or staggered taper;

[0056] These embodiments may be applied as a secondary application to
the bottom, non-exposed side of an asphalt roofing shingle sheet medium in a pre-

planned zone(s) as follows:

10
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[0057] h) In a pre-determined location;

[0058] 1) Ina continuous length;

[0059]} 1) In a continuous width in the machine direction;

[0060] k) In a discontinuous or intermittent fashion in length in the

machine direction;

[0061] 1) In a discontinuous width in the machine direction;
[0062] m) In a continuous width 1n the cross machine direction;
[0063] n) In a discontinuous or intermittent fashion in length in the cross

machine direction;
[0064] 0) In a discontinuous width in cross machine direction;

[0065] These embodiments may further comprise subsequently surface
coating or covering the applied overlaid layer of asphaltic material or the like with

a surface material comprising:

[0066] p) Fine mineral matter such as 1s typically used in roofing shingle
production such as sand, talc, powdered limestone, mineral granule fines, slate
fines, slag fines, vitrified material fines, recycled mineral matter fines, or other non-

mineral matter fines such as polymeric, plastic and recycled polymer materials;

[0067] q) Or, coarse mineral matter typically used in roofing shingle
production such as granular sand, talc, mineral granules, slate granules, slag,
granular vitrified materials, granular limestone, or other non-mineral matter

material such as polymeric, plastic, foam or other similar based materials;

[0068] So as to be present on the surface or embedded wholly or partially

within the overlaid layer. Additional embodiments also may comprise features:

11
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[0069] 2) Where the single layer shingle portion is of a relatively

uniform thickness that the overlaid asphaltic material is applied to;

[0070] 3) Where one or more overlaid layers are subsequently placed

over each other, either:

[0071]) a) In whole coverage over the previously applied overlaid area;
[0072] b) Or partial coverage over the previously applied overlaid area;
[0073] ¢) Or, offset to each other with a portion of one or more

applications on an  existing overlaid layer and a portion off, if wider or narrower

or when intermittently applied;

[0074] 4) Where one or more individual shingle layers in a single wedge

shaped or other shingle design have at least one overlaid layer as described in Item

1) above;

[0075] 5) Where there may be one or more applied overlaid zones on a

given layer either top or bottom side of a single wedge shaped design or other

shingle design;

[0076] 6) Where the overlaid layer as described in Item 1) above applied
to the bottom surface may be combined with a similarly applied overlaid layer to

the top surface of the same asphalt shingle layer:;

[0077] 7) Where the overlaid layer as described in Item 1) above may be
combined with a similarly applied overlaid layer to the top surface of an adjacent

asphalt shingle layer or to another layer within the same overall shingle design;

[0078] 8) Where the overlaid layer as described in Item 1) above may be
laminated or glued or otherwise adhered to a similarly applied overlaid layer to the

top surface of an adjacent asphalt shingle layer or to another layer within the same

overall shingle design;

12
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[0079] 9) Where the overlaid layers between two adjacent combined
pieces, such as a top overlay to a bottom overlay, are discontinuous or intermittent

and are positioned 1n relation to each other so that they interlock or nest together;

[0080] 10) Where the overlaid layers between two adjacent combined
pieces, such as a top overlay to a bottom overlay and either the top overlay or the
bottom overlay is continuous and the opposing overlaid area is discontinuous or
intermittent and are positioned in relation to each other so that a resulting uneven
surface combination is created in either the machine or cross machine direction or
combination of. An uneven rugged surface effect may approximate and mimic the

thickness difference between individual wood shakes;

[0081] 11) Where one or more individual shingle layers in a single wedge
shaped or other shingle design have at least one overlaid layer on either the top or
bottom portion as described in Item 1) and the overlaid material in pre-planned

zones 1s offset layer to layer;

[0082] 12) Where one individual shingle layer in a single wedge shaped
or other shingle design has an overlaid layer on the top and bottom portion of the
same layer piece as described in Item 1) and the overlaid material in pre-planned

zones 1s offset from top layer portion to bottom layer portion;

[0083] 13) A lesser thickness may be obtained without an overlaid layer

applied to individual shingle layers in a wedge shaped or other shingle design;

[0084] 14) Where the uppermost portion or layer of the multi-layered

design has a cutout portion and the layers beneath are continuous and do not;

[0085] 15) Where the uppermost portion or layer of the multi-layered
design has a cutout portion and one or more layers beneath also have a cutout

portion but do not show through at the same location as the uppermost layer;

13
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[0086] 16) Where the uppermost portion or layer of the multi-layered
design has a cutout portion and at least one layer beneath also has a cutout portion

that aligns with the same location as the uppermost layer;

[0087] 17) Where there are final individual cut shingles that have
overlaid material on all layers of a multi-layer wedge shape design or other shingle
design;

[0088] 18) Where there are final individual cut shingles that have
overlaid material on one or more layers of a multi-layer wedge shape design or
other shingle design;

[0089] 19) Where there are final individual cut shingles that have a mix

of overlaid material on one or more layers of a multi-layer wedge shape design or

other shingle design mixed in a common packaged bundle;

10090} 20) Where the asphalt sheet medium as a whole or partial sheet
has a portion or shape of the design cut out from a cutting cylinder or die cut within

the sheet before the final cut design occurs;

[0091] 21) Where the asphalt sheet medium as a whole or partial sheet
has a portion or shape of the design cut out from a cutting cylinder or die cut within
the sheet before the final cut design occurs and is synchronized to a final shape

cutting cylinder occurring afterwards 1n the process;

[0092] 22) Where the wedge shape design with overlaid portion or
portions are created by different width shingle layers cut from a continuous asphalt
sheet medium, arranged and laminated or glued together so as to create a feathered

configuration of thickness in going from thicker to thinner. One embodiment 1s to
have the thickest portion as the lowermost exposed edge upon application to a roof;

multiple layers laminated together may produce more than one finished shingle;

[0093] 23) Where the finished wedge shaped shingles or other similar

shaped shingle design pieces are packaged so as to be relatively flat by positioning

14
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the shingle pieces back to back or front to front with the wider wedge shape portion

on opposing sides for adjacent shingle pieces;

[0094] 24) In some embodiments: 18 width with 8 exposure and a 16™
width with 6.5” exposure are included with and without a variable length lowermost

exposed cut edge.

[0095)

[0096] 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.

[0097] 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.

[0098] 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 may 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 modifications

are intended to be included within the scope of invention.

[
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9% 66, 2% ¢6y

comprising,” “includes,” “including,”

2% 66

[0099] As used herein, the terms “comprises,
“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).

[00100] 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.

100101] 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.

100102] 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 1n ranges

include each and every value within that range.

16
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What 1s claimed is:

1. A roofing shingle, comprising:
a plurality of strata stacked and laminated together by adhesive, each of the strata having
a strata width that differs from the other strata; and each of the strata comprises:
a substrate;
a top asphalt layer on top of the substrate;
granular matter on the top asphalt layer;
a bottom asphalt layer on a bottom of the substrate; and
mineral matter on the bottom asphalt layer; and the roofing shingle further
COMPprises:
an exposed edge, tabs and a covered edge, and the strata have strata exposed edges that
are substantially aligned with the exposed edge of the roofing shingle;
cut outs formed only in an uppermost one of the strata of the roofing shingle, the cut outs
have a width extending from an exposed edge of the roofing shingle substantially to a headlap of
the rooting shingle, the cut outs have a length that is less than that of the tabs, and the cut outs
are misaligned with the tabs, such that the cut outs do not align with side edges of the tabs and
are offset laterally to the left or right of the side edges of the tabs; and
the roofing shingle has a width that extends between the exposed edge and the covered
edge, and the strata are vertically arrayed in strata width from a greatest strata width at a top of

the roofing shingle, to a least strata width at a bottom of the roofing shingle, such that the strata

form a tapered lower surface in a width direction on the roofing shingle.

2. A roofing shingle according to claim 1, wherein the strata have identical compositions,

and the cut outs are formed in at least two of the strata.

3. A roofing shingle according to claim 1, wherein the strata differ in composition, and at

least one of the strata has exposed edges that are not parallel to each other and not perpendicular

to the cut outs.

17



CA 02772882 2015-07-27

4, A rooting shingle according to claim 1, wherein the strata have a strata length that is

transverse to the strata width, and layers within the strata vary in layer length.

. A roofing shingle according to claim 1, further comprising at least one overlay on at least

one of the strata, each overlay comprising an additional asphalt layer on the granular matter, and

additional granular matter on the additional asphalt layer.

6. A roofing shingle according to claim 5, further comprising at least one underlay on at
least one of the strata, each underlay comprising an additional asphalt layer on the mineral

matter, and additional granular matter or additional mineral matter on the additional asphalt

layer.

7. A roofing shingle according to claim 1, further comprising at least one underlay on at
least one of the strata, each underlay comprising an additional asphalt layer on the mineral

matter, and additional granular matter or additional mineral matter on the additional asphalt

layer.

8. A roofing shingle according to claim 1, wherein at least one of the strata is inverted such

that layers of said inverted strata are reversed relative to layers of another one of the strata.

9. A roofing shingle according to claim 1, wherein the cut outs vary in width and length.

10. A roofing shingle according to claim 1, further comprising a sealant on at least one of the

strata, and a release layer at least one of the strata adapted to contact sealant on another roofing

shingle.

11. A roofing shingle according to claim 1, wherein at least some of the layers are

discontinuous in a length direction.

18
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12. A method of fabricating a roofing shingle, comprising:

providing a substrate;

applying top asphalt layers on portions of the substrate;
applying granular matter on the top asphalt layers;

applying bottom asphalt layers on a bottom of the substrate;

applying mineral matter on the bottom asphalt layers to form strata, each of the strata

having a strata width that differs from the other strata; and then

separating and stacking the strata together with adhesive to form the roofing shingle, such
that the roofing shingle has an exposed edge and a covered edge, and the strata have strata
exposed edges that are substantially aligned with the exposed edge of the roofing shingle; and

inverting at least one of the strata is relative to the other strata, such that layers of said

inverted strata are reversed relative to layers of another one of the strata; and

the rooting shingle has exposed edges that are not parallel to each other.

13. A method according to claim 12, further comprising at least one overlay or underlay on at
least one of the strata, and tabs and cut outs formed in the roofing shingle, the cut outs have a
width extending from an exposed edge of the roofing shingle substantially to a headlap of the
roofing shingle, the cut outs have a length that is less than that of the tabs, and the cut outs are

misaligned with the tabs, such that the cut outs do not align with side edges of the tabs and are

offset laterally to the left or right of the side edges of the tabs.

14. A method according to claim 13, wherein the cut outs are formed in at least two of the strata.

19
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