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&7 ABSTRACT

The present invention provides a roof shingle comprising a
shingle with at least one layer having a head lap and a butt, the
head lap including at least one alignment notch and the butt
including at least one corner that corresponds to the align-
ment notch. Also, the present invention provides a roofing
shingle comprising at least one layer formed from a cutting
cylinder having a circumference that is a fraction of said
roofing shingle length. The present invention also provides a
method for manufacturing the inventive shingles and a
method for installing the inventive shingles upon a roofing
area.
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ROOFING SHINGLE

FIELD OF THE INVENTION

[0001] This invention relates to a roofing shingle having the
bulk and configuration of more expensive roofing shingles.
The inventive roofing shingle has the appearance of thicker
shingles and has excellent fire resistance and protections
against weathering, while retaining the substantially reduced
cost of conventional asphalt shingles.

BACKGROUND OF THE INVENTION

[0002] Roofing shingles comprising felt of fabric stock
impregnated with asphalt and covered with weather resistant
mineral granules are well known, heretofore such shingles
have served as relatively inexpensive alternatives to tile, slate
and wood roofing shingles.

[0003] Roofing shingles have been utilized in many forms
with rectangular, hexagonal, square and irregular tabs and tab
recesses; providing a flat appearance that does not resemble
more expensive and aesthetically pleasing roof coverings
such as slate or tile. Even when tabs of distinguishing hue are
employed, the shingle does notachieve the tonal affects inher-
ent in natural slate shingles.

[0004] Manufacturers of asphalt shingles have long recog-
nized the above problems and have sought to improve the
appearance of asphalt shingles by various means including,
for example, the use of many colors and variations in the
configuration or elevation of the tabs. Attempts have also
been made to produce irregular surface contours, which
would give the shingle a bulkier appearance.

[0005] In an attempt to provide dimensional variation
through shading, three layer composite shingles having
mixed color tabs with shadow outlined backer strips have
been produced; however, the cost of producing the three layer
composite shingles, together with the expense of shipping
and installing these heavier shingles, is high.

[0006] Accordingly, asphalt shingles heretofore available
are at a competitive disadvantage with the more expensive
roofing shingles because such shingles lack a bulky edge
profile, surface contour and color blends which are charac-
teristic of slate and wood shingles.

[0007] Accordingly, it is an object of this invention to pro-
vide a relatively inexpensive roofing shingle that has the
appearance of thicker more expensive shingles, which have
eluded those skilled in the art. Another object of the present
invention is to provide roofing, which is both aesthetically
pleasing and resistant to weathering. Yet another object of the
present invention is to provide a shingle, which facilitates
installation on a roof. These and other objects of the invention
will become apparent from the following description and
disclosure.

SUMMARY OF THE INVENTION

[0008] Oneembodiment of this invention pertains to a two-
layer composite, asphalt impregnated shingle having superior
weather resistance and an aesthetic appearance, which
closely simulates a variable thickness slate surface.

[0009] Inbroad terms, the present invention is a laminated
two-layer composite roofing shingle comprising:

[0010] a posterior layer having a posterior headlap and a
plurality of posterior tabs; and

[0011] an anterior layer, positioned on the posterior layer,
having an anterior headlap including at least one alignment
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notch and at least one anterior tab extending from the anterior
headlap, where at least one anterior tab is positioned located
on the plurality of posterior tabs.

[0012] The posterior layer may comprise a plurality of tabs
extending from a posterior headlap. The bottom tab edges of
posterior layer may be curved or straight and the tab corners
can be cropped or can be formed by right, obtuse or acute
angles. The posterior layer tabs have a granular surface in
which the granules contribute to the coloring of the roof. The
butt edge of the posterior layer tabs may include a shadow tip,
which is formed using granules having a contrasting shade to
the coloring granules covering the majority of the posterior
tabs. The posterior layer may also include a shadow band
positioned across the length of the posterior layer sheet,
where the shadow band is positioned at an interface between
the posterior headlap section and the posterior tabs.

[0013] The anterior layer may comprise of an anterior layer
headlap including alignment notched regions and at least one
anterior tab. The tabs of the anterior layer include colored
granules that also contribute to the coloring of the roof. The
alignment notched regions may be present in the regions of
the anterior headlap, which do not include anterior tab
regions. The breadth of the tabs of the anterior layer may be
narrower than the breadth of the tabs of the posterior layer.
The number of tabs in the anterior layer is generally less than
the number of tabs in the posterior layer.

[0014] Joining the anterior layer and posterior layer forms
the composite shingle. The anterior layer is positioned on the
posterior layer. Generally, the butt of the posterior layer
extends past the butt of the anterior layer and the head region
of the anterior region extends past the head region of the
posterior layer.

[0015] In another example of the present invention, the
laminated two-layer composite roofing shingle may com-
prise:

[0016] a posterior layer having a posterior headlap and a
plurality of posterior tabs; and

[0017] an anterior layer formed from a cutting cylinder
having a circumference that is a fraction of the two-layer
composite roofing shingle length, positioned on said poste-
rior layer, having an anterior headlap including at least one
alignment notch and at least one anterior tab extending from
said anterior headlap, said at least one anterior tab is posi-
tioned on said plurality of posterior tabs.

[0018] Another aspect of the present invention is a method
of manufacturing the above-described two-layer composite
shingle. In broad terms, the inventive method comprises:
[0019] applying colored granules to an asphalt coated
sheet;

[0020] cutting the asphalt coated sheet by rotating a cutting
cylinder to produce an anterior layer, wherein the cutting
cylinder circumference is a fraction of the two layer compos-
ite shingle length and wherein rotating the cutting cylinder
produces a substantially repeating pattern in the anterior
layer;

[0021] cutting the asphalt coated sheet by rotating a second
cutting cylinder to produce a posterior layer; and

[0022] joining the anterior layer to the posterior layer to
form the two-layer composite shingle.

[0023] Another aspect of the present invention is a method
for installing the above described two-layer composite
shingle to a roofing surface. In broad terms the inventive
method of installation comprises the steps of:
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[0024] a) affixing a course of two-layer composite shingles
to a portion of a roofing area; each two-layer composite
shingle includes a posterior layer having a plurality of poste-
rior tabs extending from an undivided headlap where the
plurality of posterior tabs have cropped corners and an ante-
rior layer having an anterior headlap which includes an align-
ment notch and at least one anterior tab;

[0025] b)affixing another course of the two-layer compos-
ite shingle to a remaining portion of the roof area and on a
portion of a previously shingled portion having the two-layer
composite shingles, where the cropped corners of the two-
layer composite shingles of the other course align with the
alignment notches of the two-layer composite shingles in the
previously shingled portion of said roof; and

[0026] c¢) repeating step b) N times until the roofing area is
covered with the two-layer composite shingles.

[0027] A second embodiment of the present invention is a
roof shingle comprising a shingle with at least one layer
having ahead lap and a butt, the head lap including at least one
alignment notch and the butt including at least one corner that
corresponds to the alignment notch. The roof shingle can have
at least one alignment notch that can be cropped or can be
formed by right, obtuse or acute angles to correspond to a side
of the alignment notch. This embodiment can be for a single
ply or multi-ply shingle.

[0028] A third embodiment of the present invention is a
roofing shingle comprising at least one layer formed from a
cutting cylinder having a circumference that is a fraction of
said roofing shingle length. This embodiment can be for a
single ply or multi-ply shingle.

[0029] The present invention also provides for a method for
manufacturing the inventive shingles and a method for install-
ing the inventive shingles upon a roofing area.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIGS. 1-14, 23-25 arc front elevational views
depicting the various embodiments of the roofing shingle.
[0031] FIG. 1(a) is a front elevational view depicting the
anterior layer of FIG. 1.

[0032] FIG. 1(d) is a front elevational view depicting the
posterior layer of FIG. 1.

[0033] FIGS.15-18areside elevational views depicting the
various embodiments of the roofing shingle.

[0034] FIGS. 19-21 are back elevational views depicting
the various embodiments of the roofing shingle.

[0035] FIG. 22 depicts a plurality of the inventive two-layer
composite embodiment installed on a roofing area.

DETAILED DESCRIPTION

[0036] It is noted that in the accompanying drawings like
and/or corresponding elements are referred to by like refer-
ence numerals. In addition, the different shadings of the indi-
vidual layers in the drawings are not intended to signify a
particular color value or intensity but only to indicate color
contrasts between the layers and each individual layer may be
lighter or darker than the shadings indicate, however a color
contrast between the layers is optionally employed. It is fur-
ther noted aspects of the invention are described in the “two
layer embodiment” are but in no way limited to this embodi-
ment and apply to each embodiment of the present invention.
[0037] The first embodiment of the present invention,
which relates to two-layer composite roofing shingles having
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the appearance of a variable thickness, will now be described
in greater detail by referring to the drawings that accompany
the present application.

[0038] Reference is first made to FIGS. 1-14, illustrating
front elevational views of the inventive two-layer composite
shingle having an anterior layer 11 and a posterior layer 12,
where the anterior layer 11 is positioned on the posterior layer
12. The anterior layer 11 and posterior layer 12 are each
constructed from granular surface asphalt sheets. In a pre-
ferred embodiment, each shingle 10 has a length L of from
about 30" to about 42" and a width W of from about 12" to
about 19".

[0039] Referring to FIG. 1(a), the anterior layer 11 com-
prises an anterior headlap 13 and a butt that includes at least
one anterior tab 16 extending from the anterior headlap 13.
FIGS. 1-4 depict two-layer composite shingles having an
anterior layer 11 that includes three anterior tabs 16. FIGS.
5-8 depict two-layer composite shingles having an anterior
layer 11 that includes one anterior tab 16. FIGS. 9-14 depict
a two-layer composite shingles having an anterior layer 11,
which includes two anterior tabs 16.

[0040] The anterior tabs 16 are surfaced with weather resis-
tant or colored granules. The butt edges of the anterior tabs 16
can be curved or straight and the anterior tab corners 19 can be
cut or can be formed by right, obtuse or acute angles. In a
preferred embodiment, the anterior tab corners 19 are cut as
depicted in FIGS. 1-14.

[0041] Referring to FIG. 1(a), in another preferred embodi-
ment, the breadth 81 of each anterior tab 16 may be approxi-
mately 40.0% to about 90.0% the breadth of the posterior tab
and the height H1 of each anterior tab 16 may be approxi-
mately 412" to approximately 8'2" inches. Each anterior tab
16 is spaced to correspond to the underlying posterior layer
12. In yet another preferred embodiment, referring to FIGS.
1-4, adjacent anterior tabs 16, 11, 13, and 14, are separated by
approximately Y4" to approximately 1".

[0042] The anterior headlap 13 is also surfaced with
weather resistant or colored granules and may also include at
least one alignment notch 17 positioned along the lower edge
of the anterior headlap 13 in regions where anterior tabs 16
are not present. The anterior layer 11, which may include at
least one alignment notch 17, may be formed by a cutting
cylinder having a circumference that is a fraction of the two-
layer composite shingle length. The notch 17 preferably
extends into the anterior headlap 13 by approximately 1.0" to
approximately 3.0". In a preferred embodiment, the align-
ment notch 17 may be formed using a shape that corresponds
with the posterior tab corner 20 of the posterior tabs 18. The
colored granules of the anterior headlap 13 may be the same
shade as the anterior tabs 16.

[0043] Referring to FIG. 1(b). the posterior layer 12 com-
prises a plurality of posterior tabs 18 extending from the
posterior headlap 21. In this embodiment, the posterior layer
12 comprises four posterior tabs 18. The posterior tabs 18 are
preferably surfaced with a second shade of weather resistant
or colored granules having a distinguishable hue or color
from the first shade of the anterior tabs 16. The contrast in
shade between the posterior tabs 18 and the anterior tabs 16
can be accentuated by varying the consistency of the weather
resistant top coating, e.g. the density and/or size of granule
deposition on either of these members. However, the shading
of the colored granules are not a necessary element of the
present invention and therefore any shading scheme is appro-
priate.
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[0044] The space 27 separating adjacent posterior tabs 18
can be preferably between about 1%4¢" and about 1.0" com-
mensurate with the size of the posterior tabs 18 and the height
and size of the roofing area. The breadth B2 of each posterior
tab 18 preferably ranges from about 7%" to about 1034", and
is most preferably 9". The height H2 of each posterior tab 18
ranges preferably from about 634" to about 10%4", and is most
preferably being 8'2". In a preferred embodiment, the poste-
rior tabs 18 are broader than overlying anterior tabs 16. Alter-
natively, a portion of the anterior tabs 16 may be broader than
the underlying posterior tabs 18. As a further alternative, the
posterior layer 12 may include an undivided butt end.
[0045] The butt edge of the posterior tabs 18 can be curved
or straight and the tab corners 20 can be cropped or can be
formed by right, obtuse or acute angles. In a preferred
embodiment, the posterior tab corners 20 are cropped to
correspond with the corners 19 of the overlying anterior tabs
16. The butt edge of the posterior tabs 18 may carry a shadow
tip 15 which may be painted or imprinted horizontally across
the tab bottom margin to provide a contrasting surface finish
or texture. The shadow tip 15 may comprise granules having
a third shade that contrasts with the shading of the anterior
tabs 16 and posterior tabs 18.

[0046] The posterior headlap 21, which underlies the ante-
rior headlap 13, is only partially exposed from the front view
of the final shingle 10. The posterior headlap 21 may be
surfaced with weather resistant or colored granules and may
include a shadow band 22 at the interface between the poste-
rior headlap 21 and the posterior tabs 18 to simulate shadow-
ing or depth. The shadow band 22 may have a substantially
unvaried width ranging from about 112" to about 212", pref-
erably being 2". In another embodiment of the present inven-
tion, the width of the shadow band may be varied to provide
a perception of irregularity. The shadow band 22 may also
extend in the alignment notch 17 of the anterior headlap 13.
The color of the shadow band 22 can be the same as that of the
shadow tip 15 of the posterior tabs 18 or it can be a lighter or
darker shade or hue; or the color of the shadow band 22 can be
distinctly different to simulate bulk, highlight, shadow or any
other aesthetic affect achievable by contrast with the exposed
areas of the posterior layer 12.

[0047] The posteriorlayer 12 is secured to the anterior layer
11 forming a two-layer laminated or composite shingle 10.
The anterior layer 11 is positioned where the anterior tabs 16
are positioned on the posterior tabs 18, preferably where the
anterior tabs 16 are positioned substantially centered on the
posterior tabs 18 though this centering is not necessary for the
invention. The anterior layer 11 may alternatively be posi-
tioned where the anterior tabs 16 are positioned on the pos-
terior tabs 18, where the anterior tabs 16 are offset from the
posterior tabs 18. In a preferred embodiment, the posterior
tabs 18 extend beyond the lower portion of the anterior tabs
16. In an even more preferred embodiment, the posterior tabs
18 extend approximately ¥4 of an inch beyond the anterior
tabs 16.

[0048] FIGS. 15-18, depict side views of the positioning of
the anterior layer 11 on the posterior layer 12. Referring to
FIG. 15, in a preferred embodiment of the present invention,
the butt of the posterior tabs 18 extend beyond the anterior
tabs 16 and the anterior headlap 13 extends beyond the pos-
terior headlap 21; forming stepped edges at the head and butt
of the two-layer composite shingle 10. Referring to FIG. 16,
in another embodiment of the two-layer composite shingle 10
the edges of the headlap 13, 21 of the anterior layer 11 and
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posterior layer 12 are aligned to one another forming a com-
posite shingle having a flush head edge and stepped butt edge.
Referring to FIG. 17, in another embodiment of the present
invention, the posterior tabs 18 and posterior headlap 21 of
the posterior layer 12 extend beyond the overlying anterior
layer 11. Referring to FIG. 18, in another embodiment of the
two-layer composite shingle 10 a posterior layer 12 having a
shorter height is employed, where a greater portion of the
anterior headlap 13 extends beyond the underlying posterior
layer 12.

[0049] Manufacturing of the inventive shingle embodi-
ments is described with reference to the two-layer composite
shingle. However, the two-layer composite is used only as an
example and the method of manufacturing is not limited to
this embodiment. Manufacturing the two-layer composite
shingle begins with applying granules to asphalt sheeting,
where the granules can be blended to produce the desired
shading and then applied to the surface of the asphalt sheet.
The granule laden asphalt sheet is then pressed in a press roll
unit, such that the granules’embed in the asphalt coating. The
asphalt sheet is then cut to the desired shape. The cutting
process first measures out 1 shingle length of material and
then feeds the measured amount into the cutting module. The
cutting module preferably includes a rotary cutting cylinder
with hardened steel tooling. The anterior layer 11 pattern is
cut using a fractional cutting cylinder, where the fractional
cutting cylinder produces a pattern that is a fraction of the
shingle length. This provides a substantially repeating pat-
tern.

[0050] Forexample, if a fractional cutting cylinder circum-
ference is 75% the length of a single shingle and that cutting
cylinder includes a pattern, that pattern will be repeated every
forth shingle produced after the fifth rotation of the cutting
cylinder. In a preferred embodiment the pattern extends
across the entire cutting cylinder. The pattern may further
include an alignment notch 17. By utilizing a fractional cut-
ting cylinder circumference, the maximum amount of pat-
terns for the minimum amount of diameter can be produced.
The preferred cylinder circumference is between 1.25 and
1.75 greater than the length of a single shingle. In a most
preferred embodiment, one and a half of the cylinder pattern
is used to cut each anterior layer 11 for each shingle 10. The
posterior layer 12 is preferably cut using a non-fractional
cylinder pattern.

[0051] Following cutting, the posterior layer 12 and ante-
rior layer 11 are joined. In broad terms, preferably, an adhe-
sive is applied to the posterior layer 12 and/or anterior layer
11, where following the application of the adhesive, the pos-
terior layer 12 and anterior layer 11 are pressed together. The
pressed posterior layer 12 and anterior layer 11 are then cut to
a predetermined shingle length.

[0052] The inventive shingles are installed in overlapping
courses. Installation of the inventive shingles are further
described by reference to the two-layer composite embodi-
ment as an example only. The inventive shingle installed may
have an anterior layer 11, having an alignment notch 17,
formed from a cutting cylinder having a circumference that is
a fraction of the two-layer composite shingle length. Upon
installation of each course, the rear edge 29 of one shingle 10
is positioned in abutment with the leading edge 28 of the
successive shingle. The courses overlap where the butt of a
second course of shingles cover the headlap 13 of the preced-
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ing course of shingles, where the posterior tabs 18 of the
singles of the second course are offset from those of the
preceding course.

[0053] In a preferred embodiment, the posterior tabs 18 of
each shingle are of equal height and are formed having cut
right angled corners 20, where the corners of each adjacent
posterior tab 18 form a triangular edge 26 having an apex
aligned with the space 27 separating adjacent posterior tabs
18. During installation the triangular edge 26 of the shingles
in the second course correspond to the alignment notch 17 in
the anterior headlap 13 of the shingles in the underlying
preceding course.

[0054] In another embodiment, the posterior layer of each
shingle has corners that form a substantially right angle. This
right angle corresponds to a substantially square alignment
notch of the anterior head lap of a shingle. During installation,
the square alignment notch of a shingle aligns with the 90-de-
gree edges of the corner of the posterior layer of the former
shingle. The invention does not rely on the shape of the
alignment notch and posterior corners. The corresponding
shapes of each alignment notch and corner provide for the
efficient installation of each preceding shingle.

[0055] Additionally, the shadow band 22 of the posterior
layer 12 of the shingles in the preceding course align with the
shadow tip 15 at the end of the posterior tabs 18 of the singles
in the second course to give the appearance of the depth
present in builder roofing. FIG. 22 depicts the two-layer com-
posite shingle 30 installed upon a portion of a roof.

[0056] A second embodiment ofthe present invention com-
prises a roof shingle with at least one layer having a head lap
and a butt, the head lap including at least one alignment notch
and the butt including at least one corner that corresponds to
the alignment notch. The butt edge can be curved or straight
and the corners can be cropped or can be formed by right,
obtuse or acute angles to correspond to the alignment notch.
[0057] The roof shingle can be a single ply or multi-ply
shingle. For example, a three ply shingle as shown in FIG. 23
can comprise an anterior layer “a”, a middle layer “b”, and a
posterior layer “c”. The anterior layer includes at least one
alignment notch 230, in this case a square notch, and the
posterior layer includes at least one corner corresponding to
the alignment notch. As shown in FIG. 24, the middle layer
can also comprise at least one alignment notch 240 and/or at
least one corner corresponding to an alignment notch 242.
Other multi-ply shingles can be similarly comprised where
any or all of the middle layers can comprise at least one
alignment notch and/or corner corresponding to an alignment
notch. The anterior layers of these multi-ply shingles can
include atleast one alignment notch while the posterior layers
can include at least one corresponding corner. An example of
a single ply embodiment is shown in FIG. 25 exhibiting an
alignment notch 250 and a cropped corner that corresponds to
such notch 252.

[0058] A third embodiment of the present invention com-
prises at least one layer formed from a cutting cylinder having
a circumference that is a fraction of said roofing shingle
length. This shingle can be single or multi-ply. An example of
this embodiment for a two-ply laminate is shown in detail
above. By further example, a three layer shingle can comprise
an anterior layer, a middle layer, and a posterior layer. The
anterior and or a middle layer can be formed from said cutting
cylinder having a circumference that is a fraction of its length.
A two-layer shingle can comprise a posterior layer and an
anterior layer formed from a cutting cylinder having a cir-
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cumference that is a fraction of said two layer composite
roofing shingle length positioned on said posterior layer.
[0059] While the present invention has been particularly
shown and described with respect to preferred embodiments
thereof, it will be understood by those skilled in the art that the
foregoing and other changes in forms and details may be
made without departing from the spirit and scope of the
present invention. It is therefore intended that the present
invention not be limited to the exact forms and details
described and illustrated, but fall within the spirit and scope of
the appended claims.

1-35. (canceled)

36. A method of fabricating a roofing shingle comprising
the steps of:

providing an asphalt coated sheet;

cutting said asphalt coated sheet by rotating a cutting cyl-

inder to produce a shingle;
wherein said cutting cylinder’s circumference is a fraction of
said shingle length.

37. The method of claim 36 wherein said shingle further
comprises at least one alignment notch and at least one corner
corresponding to said at least one alignment notch.

38. A method of fabricating a two-layer composite shingle
comprising the steps of:

providing an asphalt coated sheet;

cutting said asphalt coated sheet by rotating a cutting cyl-

inder to produce an anterior layer, wherein said cutting
cylinder’s circumference is a fraction of said two-layer
composite shingle length;

cutting another asphalt coated sheet by rotating a second

cutting cylinder to produce a posterior layer; and
joining said anterior layer to said posterior layer to form
said two-layer composite shingle.

39. The method of claim 38 wherein said anterior layer
further comprises at least one alignment notch and the poste-
rior layer further comprises at least one corner corresponding
to said at least one alignment notch.

40. A method of fabricating a three-layer composite
shingle comprising the steps of:

providing a first asphalt coated sheet;

cutting said first asphalt coated sheet by rotating a cutting

cylinder to produce an anterior layer, wherein said cut-
ting cylinder circumference is a fraction of said three-
layer composite shingle length;

cutting a second asphalt coated sheet by rotating a second

cutting cylinder to produce a middle layer;

cutting a third asphalt coated sheet by rotating a third

cutting cylinder to produce a posterior layer; and
joining said layers to form said three-layer composite
shingle.

41. The method of claim 40 wherein said anterior layer
further comprises at least one alignment notch and the poste-
rior layer comprises at least one corner corresponding to said
at least one alignment notch.

42. The method of claim 40 wherein said anterior layer
further comprises at least one alignment notch and the middle
layer comprises at least one corner corresponding to said at
least one alignment notch.

43. The method of claim 40 wherein said middle layer
further comprises at least one alignment notch and the poste-
rior layer comprises at least one corner corresponding to said
at least one alignment notch.
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44. The method of claim 40 wherein said middle layer
further comprises an alignment notch and at least one corner
corresponding to said at least one alignment notch.

45. A method of fabricating a three-layer composite
shingle comprising the steps of:

providing a first asphalt coated sheet:

cutting said first asphalt coated sheet by rotating a cutting

cylinder to produce an anterior layer;

cutting a second asphalt coated sheet by rotating a second

cutting cylinder to produce a middle layer, wherein said
cutting cylinder circumference is a fraction of said three-
layer composite shingle length;

cutting a third asphalt coated sheet by rotating a third

cutting cylinder to produce a posterior layer; and
joining said layers to form said three-layer composite
shingle.
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46. The method of claim 45 wherein said anterior layer
further comprises at least one alignment notch and the poste-
rior layer comprises at least one corner corresponding to said
at least one alignment notch.

47. The method of claim 45 wherein said anterior layer
further comprises at least one alignment notch and the middle
layer comprises at least one corner corresponding to said at
least one alignment notch.

48. The method of claim 45 wherein said middle layer
further comprises at least one alignment notch and the poste-
rior layer comprises at least one corner corresponding to said
at least one alignment notch.

49. The method of claim 45 wherein said middle layer
further comprises an alignment notch and at least one corner
corresponding to said at least one alignment notch.

50-52. (canceled)
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