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cut along the circumference on each edge “
to separate a tread piece (13) from the ,
side walls (12) and the bead steel. Tread
piece (13) is then cut by dye, shear or
other method into a number of shorter
pieces or shingles (14). The shingles are 16
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Title: ROOF SHINGLES AND A METHOD OF MAKING THE SAME

Field of the Invention:

The present invention relates to a method of utilizing tire
pieces as shingles in building construction, and a roof or wall

shingle or covering made from tire tread.

Background of the Invention:

Scrap tires represent a sgignificant waste disposal problem.

Improper disposal results in increased human health risks and

environmental damage. - A number of issued patents are directed at
the disposal problem by providing for recycling vehicle tires as
shingles. For example, U.S. Patent No. 5,086,552 (Moore 1992)
discloses a method of recycling a vehicle tire comprising cutting
the wvehicle tire into separate pieces by radial cuts, each
extending from the inner periphery to the outer periphery of the
tire, and securing such cut tire pieces in overlapping relationship
as shingles for a roof. U.S. Patent No. 3,803,792 (Fulton 1974)

- - 4

also discloses a -method for comstructing a tire roof. The '792
patent illustrates a method for constructing a roof covering out of

vehlcle tires with the tires being cut and segmented in a specific

mannexr. The '792 patent also discloses use of the tread portion

segmented into flat portions to form one type of roof covering.
The tread portion shingles disclosed are laid lengthwise perpendic-

ular to the pitch of the roof.

The object of thé”present invention is to convert scrap tires
into other useful products.

A further object is to provide a shingle product that appears
and handles similarly to conventional shingles.

It is a further object of the present invention to provide,
from a vehicle tire a shingle for a building structure, the shingle

whose appeararce is altered to disguise the fact that the origin of
the shingle is a tire.

-

To this end, tires are cut along the circumference on each

edge separating the tread piece from the side walls and bead steel.



10

15

20

25

30

CA 02247387 1998-08-27

WO 98/23826 ' PCT/US97/21911

The tread piece 1s then cut by die, shear or other mechanical
device or thermal means into shorter pieces or shingles. These
shingles are then secured in an overlapping relationship as
conventional shingles, tread side outward to form a waterproof
covering on a building or structure, for example, on a roof and/or
wall(s) of a building or structure.

Different surface appearances may be obtained by altering or
removing the tread pattern by means of cutting, shaving, buffing,
coloring, coating or applying heat or certain chemicals before or
after the tread piece has been separated from the gide wall, prior
to or afte;:‘ the tread piece has been cut into shingles. In

addition, the surface appearance of the shingle may be altered by

applying an adhesive coating or a product like PLIOTEC® 7217 which
in turn, while still wet, may be coated with materials like crushed
stone, portland cement, ceramic coated stone granules, iron oxides,
aluminum oxides, graphite and other suitable powder or aggregate or
any other mategéal. The PLIOTEC® can also be tinted to achieve a
color coating. The edges of each shingle may be cut to a desired
pattern, for example: straight-cut, scalloped, pointed, etc.

Shingles may also be attached to a backing material member
(such as pléétic, metal, wood, rubber, asphalt or fiberglass
sheathing etc.) to create a unitized shingle panel.

Attaching shingles to a single-ply or multi-ply backing

material member signig}cantly decreases shingle installation time,
increases weather resistance, and, depending on the backing
material, the strength and fire resistance of the roof systemn.

Individual shingles are attached to the backing’ﬁaterial by
mechanical fasteners, rivets, staples, screws, glue, mastic, or by
crimping or vulcanizing (melting) the backing material member to
the shingle.

Unitized shingle panels can be any size to facilitate
installation and can be secured to the structure by nails, screws,

staples or pneumatic fasteners.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a vehicle tire prior to cutting.
FIG. 2 shows an expanded view of the tire after both side

walls are cut away by means of perimeter cuts along the
clrcumference of the tire creating the tread piece.

FIG. 3a shows the tread piece from Fig. 2.

FIG. 3b shows the tread piece from Fig. 3 with the tread

pattern altered and cut into shorter pieces or shingles.
FIG. 3¢ shows the tread piece from Fig. 3a with the tread

pattern altered and cut by die into shorter pieces or shingles.
FIGS. 4a-4c show examples of shingles from Fig. 3 with various

edge patterns.

FIG. 5 shows multiple shingles from Figs. 3b-3c¢c and 4 arranged

in a mutually overlapping manner to form a waterproof covering, as
shingles on a roof or wall.

FIG. 6 shows a backing material member with shingles from

Figs. 3 and 4 attached to form a unitized shingle panel.

FIG. 7a shows a side elevational view of a unitized shingle

panel from Fig. 6.

FIGS. 7b and 7c¢ are side elevational views of a unitized

shingle panel showing other methods which entail the attachment of

a partial and full second backing material member.

FIG. 8 shows a unitized shingle panel from Figs. 6 and 7a

showing a lap edge (cross hatched for clarity).

FIG. 9 shows two unitized shingle panels from Fig. 8 joined by

a lap edge from Fig. 8.

T———

FIG. 10 shows multiple unitized shingle panels from Figs. 6

7a, 8, and 9 arranged in a mutually overlapping manner to form a
waterproof covering, as shingles on a roof or wall.

FIG. 11 shows a shingle from Figs. 3a-3c¢ with different stages

of appearances showing a plain, unaltered tread surface pattern; a
shaved or buffed pattern, a coating'of paint, adhesive, sheet metal

or other material and a surface of a granular material.

e
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 indicates a vehicle tire 10 which may or may not have
a tread pattern remaining. The tire 10 is converted to other
useful products by cutting along each perimeter edge 11 along the
circumference of the tire. The usual cut is done along the outside
edge of the tread portion of the tire. Where the flat section of
tread starts to bend into the side wall, there are sometimes "ears"
or "shoulders" which curve downward at the edge of the tread.
These may, in the alternative, be cut off to produce a flatter-
shaped shingle with a more uniform thickness. The cutting machine
usually has a circular blade or is a side wall remover known in the
art.

Once cut, what remains are side wall pieces 12 (typically two
per tire) and a tread piece 13. The outer surface of tread piece
13 may be textured or the tread pattern removed or otherwise
altered in appearance to reduce the degree of thickness, to reduce
the weight of the shingle, and to mask the fact that the shingle is

manufactured from tire treads to improve the appearance of the

shingle, and to provide a suitable surface for applying wvarious

coating materials. The texturing or removal of the tread pattern

may be accomplished by utilizing a buffing machine, a rasp, a

planer, surfacer or other suitable machine, a heated tool or by

chemical means before or after cutting the tread strip into
shingles.

Tread piece 13 is cut by a die, shear or other mechanical
device or by thermal means as shown in Fig. 3 into shorter pieces
or shingles 14. Shingles 14 may have various edges applied or cut
Lo achieve a desired architectural effect as shown in Figs. 4a-4c.

As previously indicated, the appearance of shingles 14 may be
changed by removing all or part of the wvisible tread lines by
texturizing utilizing a buffing machine, a rasp, .a planer, a
surfacer or other suitable mechanical device or by the use of
chemicals or a heated tool, or other therma} means. In addition,
the appearance of shingles 14 may be changed, with or without
vigible tread lines in evidence, by applying a tinted coating in
any color, by applying an adhesive or product like PLIOTEC® and the
applying, while still wet, crushed stone, Eortland cement ceramic

P P—

L

it
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coated stone granules, iron oxides, aluminum oxides, graphite and
other suitable powder ox aggregate or other material. Shingles 14
can also be treated with fire retardant chemicals and other
substances to achieve greater fire resistant qualitiesg. The
finished shingles 14 may then be applied to a roof or a wall of a
building structure as shown in Figs. 5 and 10 with the tread side
facing outward which would allow the natural curve of the shingle
(along its longitudinal axis) to curve downward overlapping the
shingle below.

Prior to installation, shingles 14 may be attached to a
backing material member 18a shown in Fig. 6 which is typically
rectangular to form a unitized panel 22. The backing material

member may be made of plastic, metal, wood, zrubber, etc. The

ers 19, such as mechanical fasteners, rivets, staples, screws, or
with glue, mastic, or by crimping or vulcanizing (melting) backing
material member 18a to shingles 14. A preferred fastener is a
staple airailable from Senco Co. that penetrates only partially
through the backing material member, thus giving a thinner profile
" to the panel. A preferred backing material is 10-40 mil HDPE. A
length of backing material is left unattached to shingles to form
a lap edge 20 (the cross-hatched portion) as shown in Fig. 8.
Unitized panels 22 result from such attachment and have the
longitudinal axis of the backing material member generally
perpendicular to the axes of the shingles. The unitized panels 22
will also have a straight edge 21 as shown in Fig. 8.

Figs. 7b and 7c¢ 1llustrate the use of a second backing

material member 18b or 18c to sandwich the upper edge of shingle 14

by fastening both sections of the backing material members and the

shingle together. Fig. 7b illustrates a shortened second backing
material member 18b attached to backing material member 18a and
shingle 14. Fig. 7c¢ illustrates a full-width backing material
member 18c attached to backing material member 18a and shingle 14.
When wutilizing a second backing material member, it may be
compriged of the same or different materials than the first backing
material member. The two backing material members may be fastened

one against the other before installation on a roof Oor wall, or may
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be joined'as prart of fastening the unitized panel to the roof or
wall.

Unitized panels 22 may be applied to a roof or wall by placing
lap edge 20 of one panel, the cross-hatched portion, over the
straight edge 21 of an adjacent panel to form a water-tight joint,

as shown in Figs. 9 and 10.

Unitized panels 22 may be installed on a roof or wall as shown
in Fig. 10 by fastening each panel over the panel below in a
mutually overlapping manner to form a waterproof covering.

It is noted here that applicant's unigue method i1ncludes, in
a preferred embodiment, installing the shingles in the standard
vertical overlap method with the outer surface or tread side
exposed or otherwise facing up as set forth in Fig. 5. Moreover,
it is noted that the shingles are placed with the longitudinal axis
"A" (gee Fig. 5) aligned with the pitch of the roof. Applicant's
method is advantageous in that it provides a more effective seal.
Shingles 14 are secured by fasteners 16 in a variety of patterns to
a roof or a wall 17 as indicated in Fig. 5.

The present invention includes shingles cut from the tread
portion of a tire, preferably steel-belted tires, wherein the
shingles have four edges designated in Figs. 4a-4c as lower edge
15d, side edges 15b and 15c¢, and upper edge 1l5a. As can be seen in
Figs. 4a-4c and 5, the two side edges and the upper edge are

typically made with the two side edges 15b and 15c¢ parallel to one
another and perpendicular to upper edge 1l1l5a. In the embodiment
indicated in Fig. 4a at the top, lower edge 15d 1s also
perpendicular to produce a rectangular shingle. In the middle and
bottom embodiments illustrated in Figs. 4b and 4c¢, lower edge 15d
igs curved and pointed respectively. Nonetheless, in all the
embodiments illustrated, it is noted that the three edges 15b, 15c
and 15a stand as set forth above and create shingle 14 which 1is
then applied to a roof or wall preferably with the longitudinal

axis set parallel to one another and aligned with the pitch of the
roof or wall.

g—

Fig. 11 shows a shingle 14 in wvarious stages of treatment,

treatment meaning the alteration of the appearance of the shingle
to disguise or mask the fact that the shingle 6iiginated from a

tire. Fig. 11 shows untreated tread surface 23 as having some or
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grooves parallel to the longitudinal axis of the shingle for
improved aesthetics and to facilitate water runoff and to
facilitate adhesion of paint, adhesive , asphalt, sheet metal,

plastic, epoxy or rubber or other material to achieve a smooth

lncrease regigtance Tto UV and weather. Scratched surface 24 is

Just one example of the result of texturization of a shingle.
Other texturizations may be achieved by the use of, for example, a

rotating blade or tool on outer tread surface 23. The shingle may
be coated with any composition (25) that will improve the
appearance or utility of the shingle. These compositions include
color (paint), adhesives used either alone or in combination with

other materials. For example, adhesives may be further coated with
a granular or crushed material 26 like stone, sand, clay, cement,
or other mine:t.:;.ls Co "achieve a desired color, texture, UV or
weather resistance or fire resistance.

The novel shingles of the present invention may be treated,
for example, by coating to achieve a different aesthetic appearance
and 1mprove fire retardation. The material used to coat the
shingle should bond to the rubber so that when cured, the coating
material will remain pliable and will not crack or fail over time.
In addition, the matgrial should withstand elements of nature,-
including UV radiation. An example of a suitable material is a
product manufactured by Goodyear Tire & Rubber Company of Akron,
Ohio. The product is sold under the trademark PLIOTEC®. More
particularly, PLIOTEC® 7217 is a styrene - acrylate polymer that
adheres to rubber, is relatively elastic and can be tinted with
color pigment to achieve colored shingles and/or can be coated with
different granular products and substances.

As indicated above, PLIOTEC® can be applied as a mastic basge
which, in turn, can be coated with materials 1like crushed stone
(i1.e., limestone, sandstone, shale, Jgranite 'or slate), portland
cement, ceramic coated stone granules, iron oxides, aluminum
oxldes, graphite or a fire retardant and other suitable powder or

aggregate. When the PLIOTEC® dries, the material that has been
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applied to the PLIOTEC® become an inegral part of the PLIOTEC®
coating. |
Texturizing the shihgle before applyving the coating and/or
adhesive facilitates the bonding of the coating and/or adhesive to
the shingle.
In one such embodiment of a coated shingle, PLIOTEC® was added
to the shingle surface after the shingle had been buffed with a

rasp to enhance the adherence of the PLIOTEC®. Sandstone was then
crushed to a -10 mesh size, thereby providing a consistency with
particle grains ranging from fine powder to course grit. The

crushed sandstone was applied to the shingle still wet with the
PLIOTEC®. The PLIOTEC® was allowed to dry with the result that it
retained mést of the crushed sandstone and produced a pleasing
esthetic effect to the shingle (See Fig. 11). Thus, PLIOTEC® or
any other adhesive may be applied to the shingles to improve the
look or otherwise improve the utility, or the adhesive may be
applied to a shingle and additional material added to the adhesive

to bond the additional material to the shingle.

Tests have revealed that applicant's shingles with coatings

(for example, crushed stone) utilizing PLIOTEC® as a bonding or

adhesive agent retain the coating when subjected to accelerated

weather testing which simulates a variety of climatic conditions

including moisture, rain, dryness, temperature extremes, UV, etc.

Moreover, certalin coatings such as aluminum hydroxide or other
oxides are good fire retardants. However, without using an
adhesive agent (such as PLIOTEC®) they may not bond properly to the
rubber shingle.

The PLIOTEC®0£ other bonding or adhesive agent may be applied
in any manner to the shingle, which has, preferably, been buffed or
otherwise treated or texturized to increase the adherence of the
material to the shingle. That is, the PLIOTEC® or other adhesive
or bonding agent, may be sprayed, rolled, dipped, brushed or blown
on the shingle. Likewise, the crushed aggregate or other coating
material may be applied in any suitable manner.

Applicants novel treated tire tread shingle may be applied to

the roof, siding or any wall of a building structure in any
gulitable manner.
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Terms such as "left," vright,™ "up, " "down," "bottom, " "top, ™
"front," "back," "in," 'out," and like are applicable to the

embodiments shown and described in conjunction with the drawings.

These terms are merely for purposes of description and do not
necessarily apply to the position or manner in which the invention
may be constructed for use.

Although the invention has been described in connection with
the preferred embodiment, it is not intended to limit the
invention's particular form set forth, but on the contrary, it is
intended to cover such alternatives, modifications, and
equivalences that may be included in the spirit and scope of the
invention as defined by the appended claims.
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Claimed Is:

1.

structure,

tire tread sections,

10

CLAIMS

#

A method of covering a pitched roof of a building

providing, from

surface and an i1nner sur
securing the multiplicity of tire tread sections to

the roof of the building structure with
the tire tread sections facing outward,

O

*
—-—

F P

F

the method comprising the steps of:

a vehicle tire, a multiplicity of

the tread sections having an outer
face and a longitudinal axis;

the outer surface
and with the

longitudinal axis of the tire tread sections parallel to

—

one another and to the pitch of the roof to form a
course or row; and

O

P

albu

tire tCread sections

forming additional courses oOr rows,

with theilr outer gsurfaces

first

each comprised

facing

outward and their longitudinal axes parallel to the pitch

O

g
wip—

2.

further

F

the roof.

The method of Claim 1, wherein the providing step

1ncludes providing

having a longitudinal axis

after the providing step,

a first backing material

member

and the method further includes,

—
P

the step of forming a unitized panel

p—

having side edges by attaching the tire tread sections of the

providing step to the
the longitudinal axes of the tire tread section and the backing
materlial member are genera.

3.

g

ly perpendicular.

first backing material member such that

The method of Claim 1 further including the step of
treating at least some of

P

—

the multiplicity of tire

tread

sections of the providing step to mask or disguilise the fact that

the tire

4,

1ncludes
surface

The method of Claim 3 wherein the

r—

gr—

mechanical, thermal, chemical

p—

tread sections originate from a tire.

pr—

Or other means.

treating
the step of texturizing at least part of the outer

step

of the multiplicity of tire tread sections by

5. The method of Claim 3 wherein the treating step
includes the step of coating the tire tread sections with an
adhesive.

6 . The method of Claim 5 wherein the step of coating

the tire tread sections with an adhesive 1ncludes the step of

adding

other materials to the

adhegive.
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7 . The method of Claim 6 wherein the other materials
1nclude granular materials.
8 . The method of Claim 3 wherein the treating step

-

includes the step of applying paint to the tire tread sections.

Il

9. A shingle from a vehicle tire, for covering the roof
of a building structure, the shingle comprising:

P

a tire tread section of a vehicle tire on an outer
surface having a tread, the outer surface of the tire tread
section at least partially treated to alter the appearance
of the tread, and an inner surface, the tire tread section
having edges 1including an upper edge and two side edges,
the Lwo side edges parallel to one another and
perpendicular to the upper edge, and the tire tread section
being substantially flat 1in the transverse direction

between said two side edges.

LB

10. The shingle of Claim 9 wherein the outer surface of
the treated section 1s at least partially coated.

11. The shingle of Claim 10 wherein the coating of the

P

outer surface of the tire tread section 1s an adhesgive.

12. The shingle of Claim 11 wherein the adhesive
contains an aggregate.

13. The shingle of Claim 10 wherein the coating 1is
palnt.

pr——

14 . The shingle of Claim 9 wherein the outer surface 1is
texturized.

15. The shingle of claim 9 wherein the lower edge takes
one of the following shapes: straight, rounded, or pointed.

16. The shingle of c¢laim 9 wherein the tire tread
section 1s treated with a fire retardant.

17. The shingle of c¢laim 9 wherein the tire tread
section 1s treated to provide coloration thereto.
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P

18. A panel for covering a pilitched roof of a building
structure, the panel comprising:

a backing material member having a longitudinal
axls, an outer and an inner surface, a top and a bottom
edge, and two side edges;

a multiplicity of tire tread sections, each of the
tire tread sections being generally rectangular and having
a longitudinal axis, an outer surface, and a top edge; and

means for attaching the multiple tire tread sections
Lo said backing material member;

wherein the multiple tire tread sections are
attached to the backing material member such that the
longitudinal axis of the backing material member is

perpendicular to the longitudinal axes of the multiple tire
tread sections.

19. The panel of claim 18 wherein the backing material

member 1s comprised of one of the following: plastic, metal,
wood, or rubber.

20 . The panel of claim 19 wherein the means for

attaching are comprised of one of the following: mechanical
fasteners or adhesives.

21. The panel of claim 18 wherein the backing material
member comprises a first and second layer and wherein the means
for attaching are capable of attaching the multiplicity of tire
tread sections between the first and the second layers of the

backing material member and wherein the multiplicity of tire
tread sections are attached between the two layers of the

—

backing material member aligning the top edges of the tire tread
sections with the bottom edge of the backing material member.

g—

22 . The panel of claim 18, wherein the outer surfaces o:
the tire tread sections are texturized.

vl
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