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ROOFING MATERIALS 

[0001] The present invention claims priority on US. Pro 
visional Patent Application Serial No. 60/347,714 ?led Jan. 
11, 2002 entitled “Roof With Highly-Re?ective Particles”, 
Which is incorporated herein by reference. 

[0002] The present invention relates to a roo?ng and/or 
siding materials, and more particularly to improved roo?ng 
and/or siding materials having increased re?ectivity. 

INCORPORATION BY REFERENCE 

[0003] US. Pat. Nos. 2,379,358; 3,255,031; 3,479,201; 
3,528,842; 4,120,132; 4,288,959; 4,478,869; 5,088,259; 
5,474,838; 5,540,971; 5,573,8 10; 5,695,373; 5,813,176; 
5,965,626; 6,110,846; 6,194,519; 6,207,593; 6,296,912; 
6,296,921; 6,341,462; and 6,360,511 are incorporated herein 
by reference to illustrate various types of roo?ng and/or 
siding systems on Which the granular material of the present 
invention can be used, to also illustrate various manufac 
turing techniques for making such roo?ng and/or siding 
systems, and/or to further illustrate various types of prior art 
granules. 

BACKGROUND OF THE INVENTION 

[0004] Weather resistant granules of various hues, embed 
ded on the surface of various types of roo?ng and/or siding, 
have been used extensively to provide an aesthetically 
pleasing color to such surfaces. In North America, asphalt 
based roo?ng materials are a popular medium for covering 
roofs of homes and other structures. Asphalt-based roo?ng 
materials typically come in shingle or roll form, the shingle 
being the more Widely used material. A typical asphalt 
shingle has an asphalt substrate and a multitude of granules 
placed thereon. The granules are generally embedded in the 
asphalt coating on the surface of an asphalt-impregnated 
base material such as roo?ng felt. The granules, Which are 
embedded in one surface of the asphalt-impregnated and/or 
asphalt-coated ?ber sheet material, form a coating to provide 
an inherently Weather-resistant, ?re-resistant, and/or deco 
rative exterior surface. Because the granule coating provides 
the aesthetic effect observable With respect to the roo?ng 
material, the appearance of the granules is of major mar 
keting importance. For this reason, a pigmented color coat 
ing is ordinarily applied to the granules to enhance their 
visual decorative effect. 

[0005] The granules employed for roo?ng and siding are 
generally derived from a hard mineral base rock such as 
slate, basalt or nephelite. The granules are typically ground 
to a particle siZe of about 10 to about 35 US mesh. These 
granules, Which comprise a base substrate, are then coated 
With a pigment composition having a thickness of about 4 to 
about 18 microns. Colored roo?ng granules are typically 
prepared by heating mineral rock granules of about 12-40 
US mesh up to approximately 1000° F. A paint slurry 
containing a pigment is then applied to the heated granules 
in a mixer. Kaolin clay is used extensively in silicate paint 
formulations for coloring roo?ng granules. It serves as a 
?ller, extender, moisture release agent, and reactant to aid 
?lm insolubiliZation during high temperature ?ring. 
Although kaolin clay is a major component of such coating 
formulations, it alone lacks the brightness and opacity 
needed to hide the dark underlying base rock of the granule. 
White colored roo?ng granule coatings using natural kaolin 
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clay frequently require appreciable amounts of TiO2 to 
achieve desired color speci?cations. White or light colored 
roofs are particularly favored in many areas. The TiO2 is 
commonly used in conventional insolubiliZed alkali silicate 
coatings, such as those described in US. Pat. Nos. 2,379, 
358; 3,255,031; and 3,479,201, Which are incorporated 
herein by reference. Other types of coating compositions 
have been used. For example, US. Pat. No. 3,528,842, 
Which is incorporated herein by reference, discloses arti? 
cially colored roo?ng granules. These granules consist pri 
marily of crushed and screened minerals, in Which the 
granules are coated With a suitable pigment contained in an 
inorganic matrix or bond. Some common pigments include 
red iron oxide, yelloW iron oxide, titanium dioxide, chrome 
hydrate, chrome oxide, chrome green, ultramarine blue, 
phthalocyanine blue and green, carbon black, metal ferrites, 
and mixtures thereof. The bond is usually applied in the form 
of a soluble silicate solution and is insolubiliZed either by 
heat treatment or by a combination of heat treatment and 
chemical action. Minnesota Mining and Manufacturing 
Company (“3M”) has offered pigmented roo?ng granules 
knoWn under the trade designations “LR-7000”, “LR-7070”, 
3M Brand “4100”, and 3M Brand “9300”. These granules 
include multiple silicate-clay coatings Which may include 
cuprous oxide or Zinc oxide. Other types of pigment com 
positions include an aqueous slurry of an iron oxide pigment 
and a mixture of a silicate and clay. 

[0006] Although the color of a particular roo?ng system 
plays an important role in determining Which roo?ng system 
Will be purchased by consumers, other factors are also 
gaining more prominence in determining the color of a 
particular roo?ng system. One such factor is the energy 
ef?ciency of the roo?ng system. This is of particular impor 
tance in more temperate regions, such as in the Southern and 
SouthWest regions of the United States. Lighter colored 
roofs are knoWn to reduce the roof temperature, thereby 
reducing the cooling costs of the roofed structure. For 
instance, on a 90° F. sunny day, the roof temperature of a 
White granular coated roof Will be 20-30° F. cooler than an 
aluminum coated roof and 70-80° F. cooler than a black 
asphalt roof. As a result, the lighter colored roof system can 
amount to an energy savings of about 5-10%. The cooler 
temperature of the White roof system not only reduces the 
cooling costs associated With the building, but the heat 
generated by the White roof contributes less heat to the 
surrounding environment, thus improving air quality, espe 
cially in urban areas. 

[0007] Typical light colored roo?ng systems have light 
colored granules Which have a re?ectivity of up to 30% and 
a prepared roo?ng re?ectivity of up to 27%. Darker colored 
granules typically have a loWer re?ectivity and a resulting 
roo?ng re?ectivity than lighter colored granules. In vieW of 
the continued demand for greater energy savings, there is a 
demand for a roo?ng system having increased re?ectivity. 

SUMMARY OF THE INVENTION 

[0008] The present invention relates to roo?ng and/or 
siding materials and a method of making such materials 
having improved re?ectivity, and more particularly to a 
granular material and method of applying the granular 
material to the surface of the roo?ng and/or siding materials 
resulting in improved the roo?ng and/or siding re?ectivity. 



US 2003/0152747 A1 

The present invention is applicable to all types of roo?ng 
and/or siding materials including, but not limited to, 
shingles, cap sheet roll roo?ng, modi?ed bitumen, foam 
roo?ng, built-up roo?ng (BUR), metal roo?ng and/or siding, 
plastic roo?ng and/or siding, and Wood roo?ng and/or 
siding. 

[0009] Roo?ng systems having a bitumen- or asphalt 
based Water-resistant layer are Well-knoWn. Due to their 
chemical composition, these Water-resistant layers are 
highly absorptive of radiation. In fact, these roo?ng layers 
may be regarded in an uncoated state as black-body absorb 
ers; that is, they effectively absorb almost all of the radiation 
that impinges upon them. Such asphalt surfaces absorb 
radiation, thereby resulting in increased temperature Which 
can result in thermal degradation of the roo?ng system 
and/or increase the cooling costs of the roofed structure. In 
Warmer regions, the bitumen- or asphalt-based layer can be 
heated to temperatures that signi?cantly soften the bitumen 
or asphalt-based Water-resistant layer, thereby exposing the 
softened layer to damage by foot traf?c, as Well as damage 
to an individual’s shoes. As a result of these undesirable 
consequences of bitumen- or asphalt-based roo?ng coatings, 
a layer of granules is typically applied to the surface of the 
bitumen- or asphalt-based layer. The granules have been 
found to increase the life of the bitumen- or asphalt-based 
layer, and in some cases, reduce the temperature of the roof 
surface When exposed to the sunlight. The granules are also 
used to alter the appearance of the roof surface, provide 
Weather protection to the roof surface, improve the ?re 
rating of the roo?ng surface, reduce photo degradation of the 
roo?ng surface, improve impact resistance of the roo?ng 
surface (e.g. hail damage, foot traf?c), improve slip resis 
tance of the roo?ng surface, and/or provide an anti-blocking 
effect When the roo?ng material is rolled after manufacture. 
As a result, it is noW common to embed a layer of roo?ng 
granules in an exposed surface of such a roo?ng system, 
Whether that system be discrete membrane panels such as 
shingles, rolled membrane products (eg modi?ed bitumen, 
cap sheet roll roo?ng), or formed in place membranes, such 
as are formed by mopping liquid bitumen- or asphalt based 
roo?ng material atop a roo?ng base. 

[0010] Roo?ng and/or siding shingles and cap sheet roll 
roo?ng and/or siding usually employ a Web of ?brous base 
material. The base material typically is a nonWoven fabric 
such as, but not limited to, felt (organic, glass ?ber, poly 
ester, polypropylene, etc.), ?berglass, or similar materials, 
Which are coated With a bituminous composition such as, but 
not limited to, bitumens, modi?ed bitumens, tars, pitches, 
asphalt, and the like. The bituminous composition can 
include a ?ller such as, but not limited to, inorganic ?llers or 
mineral stabiliZers, organic materials such as polymers, 
recycled streams, or ground tire rubber, slate ?our and/or 
poWdered limestone. Granules are then pressed into the layer 
of bituminous composition While it is in a Warm, softened 
condition. Upon cooling, the granules remain attached as a 
surface layer. Finely divided materials such as mica ?akes, 
talc, silica dust or the like may be made adherent to the 
non-Weather exposed surface of the shingle to prevent 
sticking of the adjacent layers of the material in packages. 
Examples of shingles are disclosed in US. Pat. Nos. 6,194, 
519; 6,296,912; and 6,341,462, Which are incorporated 
herein by reference. 

Aug. 14, 2003 

[0011] Modi?ed bitumen incorporates the use of a com 
posite fabric that is impregnated With a bituminous compo 
sition. The composite fabric typically includes a layer of 
Woven or nonWoven material connected to a layer of loW 

shrinkage Warp strands and/or a layer of loW shrinkage Weft 
strands. The layers are typically stitched or knitted together, 
and the resultant fabric may be coated With a resin or siZing 
to prevent slippage betWeen the several layers of the fabric 
and impart a measure of stiffness to the fabric. The ?bers 
comprising the Warp stands, the Weft strands, and/or the 
Woven or nonWoven material can include ?bers selected 

from a variety of sources such as, but not limited to, natural 
materials, polymeric materials, inorganic materials and com 
binations thereof. Non-limiting examples of such ?bers 
include polycrystalline ?bers, ?berglass, thermoplastic ?ber 
?laments (e.g., polyamide ?bers of poly (p-phenylene 
terephthalate), poly (o-phenylene terephthalamide), ultra 
loW shrink polyester), cotton, cellulose, natural rubber, ?ax, 
ramie, hemp, sisal, Wool, linen (?ax), paper, Wood pulp, 
polyamides, polyesters, acrylics, polyole?ns, polyurethanes, 
vinyl polymers, and derivatives and mixtures thereof. The 
?bers can be continuous ?laments, ?bers, strands and/or 
yarn. Like shingles, the composite fabric is coated With a 
bituminous material and then coated With granules that are 
then pressed into the layer of bituminous material While it is 
in a Warm, softened condition. Examples of modi?ed bitu 
men are disclosed in US. Pat. Nos. 5,474,838; 5,540,971; 
5,695,373; 6,296,921, Which are incorporated herein by 
reference. 

[0012] Built-up roo?ng (BUR) systems generally com 
prise a substantially rigid deck covered With a membrane 
comprising one or more layers of bituminous composition 
impregnated felt having a separately applied coating of 
bituminous composition on top of each layer of felt With a 
protective layer of granules embedded in and covering the 
top bituminous composition. The granules are typically 
applied on the surface in bulk. BUR is used primarily on 
commercial buildings Which have ?at or loW-slope roo?ng 
systems. Its popularity arises from its relatively loW cost 
combined With its effectiveness as a Water repellant mem 
brane and its durability. Examples of BUR are disclosed in 
US. Pat. Nos. 6,360,511; 6,207,593 and 6,110,846, Which 
are incorporated herein by reference. 

[0013] Foam roo?ng and/or siding also are used primarily 
on commercial buildings Which have ?at or loW-slope 
roo?ng systems; hoWever, other types of surfaces can be 
used. The polymer foam is typically sprayed or mopped on 
the roof surface and granules are applied to the polymer 
surface prior to the polymer fully curing. Like BUR, the 
granules are applied to the foam surface in bulk. Foam 
roo?ng systems may also include a layer of material (i.e. 
felt, board, etc.) betWeen the foam and the granules. 
Examples of foam roo?ng are disclosed in US. Pat. Nos. 
5,088,259; 5,813,176 and 5,965,626, Which are incorporated 
herein by reference. 

[0014] Metal, plastic and Wood roo?ng and/or siding have 
also been coated With granules to provide texture, color 
and/or improved durability. Typically, the granules are 
adhered to the metal, plastic and Wood roo?ng and/or siding 
by the use of an adhesive such as, but not limited to, polymer 
adhesives, glue, bitumen, asphalt, etc. Examples of metal, 
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plastic and Wood roo?ng and/or siding are disclosed in US. 
Pat. Nos. 4,120,132 and 4,288,959, Which are incorporated 
herein by reference. 

[0015] The White granules Which can be applied to roo?ng 
and/or siding systems typically have a re?ectivity of about 
28-30%, Which results in the roof and/or siding system 
having an effective or resulting re?ectivity of about 25-27%. 
Granules having a color other than White generally have a 
re?ectivity of less than about 28-30%, thereby resulting in a 
roof and/or siding system having an effective or resulting 
re?ectivity of less than about 25-27%. The present invention 
is particularly directed to a roo?ng and/or siding system that 
has a resulting re?ectivity of over about 30% and Will be 
particularly described With reference thereto. As can be 
appreciated, the invention has a broader scope in that the 
improved product and method of increasing surface re?ec 
tivity can be used in other applications such as, but not 
limited to, streets, sidewalks, parking lots, driveWays, run 
Ways, steps, landscape stones, and other types of structures. 
The improved re?ectivity of the roo?ng and/or siding sys 
tem provides several bene?ts to the roo?ng heretofore not 
obtained in prior roo?ng and/or siding systems. The 
increased re?ectivity of the roo?ng and/or siding system 
reduces the temperature of the surface of the roo?ng and/or 
siding system, especially on Warm, sunny days. The reduced 
surface temperature of the roo?ng and/or siding system 
reduces the amount of heat transfer from the surface of the 
roo?ng and/or siding system to the structure positioned 
adj acent the roo?ng and/or siding system. As a result, less 
energy is required to maintain the structure adjacent the 
roo?ng and/or siding system at a cooler temperature. The 
reduced surface temperature of the roo?ng and/or siding 
system also reduces the contribution of the roo?ng and/or 
siding system as an urban heat island, Which can have 
negative effect on air quality in urban areas. As a result, the 
improved roo?ng and/or siding system is more environmen 
tally friendly. The increased re?ectivity of the roo?ng and/or 
siding system also increases the life of the roo?ng and/or 
siding system. Increased roof temperatures result in the 
increased rate of degradation to the materials that make of 
the roo?ng and/or siding system (eg bitumen, asphalt, 
Woven materials, nonWoven materials, adhesives, etc.). In 
addition to the adverse of effects of high temperatures, 
sunlight, especially UV light, can increase the rate of deg 
radation of the materials that make up the roo?ng and/or 
siding system. The improved re?ectivity of the roo?ng 
and/or siding system of the present invention increases the 
life of the roo?ng and/or siding system by reducing the 
surface temperature of the roo?ng and/or siding system, thus 
reducing the rate of thermal degradation. The improved 
re?ectivity of the roo?ng and/or siding system of the present 
invention also increases the life of the roo?ng and/or siding 
system by reducing the amount of sunlight that penetrates 
into the surface of the roo?ng and/or siding system. In one 
aspect of the present invention, the average resulting re?ec 
tivity of the roo?ng and/or siding system is over about 30%. 
In one embodiment ofthe present invention, the average 
resulting re?ectivity of the roo?ng and/or siding system is 
over about 30 to about 99.9%. In another and/or alternative 
aspect of this embodiment of the invention, the average 
resulting re?ectivity of the roo?ng and/or siding system is 
about 35-99.9%. In still another and/or alternative aspect of 
this embodiment of the invention, the average resulting 
re?ectivity of the roo?ng and/or siding system is about 
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40-95%. In yet another and/or alternative aspect of this 
embodiment of the invention, the average resulting re?ec 
tivity of the roo?ng and/or siding system is about 45-99.9%. 
In still yet another and/or alternative aspect ofthis embodi 
ment of the invention, the average resulting re?ectivity of 
the roo?ng and/or siding system is about 50-99.9%. In a 
further and/or alternative aspect of this embodiment of the 
invention, the average resulting re?ectivity of the roo?ng 
and/or siding system is about 50-95%. In still a further 
and/or alternative aspect of this embodiment of the inven 
tion, the average resulting re?ectivity of the roo?ng and/or 
siding system is about 51-95%. In yet a further and/or 
alternative aspect of this embodiment of the invention, the 
average resulting re?ectivity of the roo?ng and/or siding 
system is about 52-95%. In still yet a further and/or alter 
native aspect of this embodiment of the invention, the 
average resulting re?ectivity of the roo?ng and/or siding 
system is about 53-95%. In another and/or alternative aspect 
of this embodiment of the invention, the average resulting 
re?ectivity of the roo?ng and/or siding system is about 
54-95%. In still another and/or alternative aspect of this 
embodiment of the invention, the average resulting re?ec 
tivity of the roo?ng and/or siding system is about 55-95%. 
In yet another and/or alternative aspect of this embodiment 
of the invention, the average resulting re?ectivity of the 
roo?ng and/or siding system is about 56-95%. In still yet 
another and/or alternative aspect of this embodiment of the 
invention, the average resulting re?ectivity of the roo?ng 
and/or siding system is about 57-95%. In a further and/or 
alternative aspect of this embodiment of the invention, the 
average resulting re?ectivity of the roo?ng and/or siding 
system is about 58-95%. In still a further and/or alternative 
aspect ofthis embodiment ofthe invention, the average 
resulting re?ectivity of the roo?ng and/or siding system is 
about 59-95%. In yet a further and/or alternative aspect of 
this embodiment of the invention, the average resulting 
re?ectivity of the roo?ng and/or siding system is about 
60-95%. In still yet a further and/or alternative aspect of this 
embodiment of the invention, the average resulting re?ec 
tivity of the roo?ng and/or siding system is about 61-95%. 
In another and/or alternative aspect of this embodiment of 
the invention, the average resulting re?ectivity of the roo?ng 
and/or siding system is about 62-95%. In still another and/or 
alternative aspect of this embodiment of the invention, the 
average resulting re?ectivity of the roo?ng and/or siding 
system is about 63-95%. In yet another and/or alternative 
aspect of this embodiment of the invention, the average 
resulting re?ectivity of the roo?ng and/or siding system is 
about 64-95%. In still yet another and/or alternative aspect 
of this embodiment of the invention, the average resulting 
re?ectivity of the roo?ng and/or siding system is about 
65-95%. In a further and/or alternative aspect of this 
embodiment of the invention, the average resulting re?ec 
tivity of the roo?ng and/or siding system is about 50-90%. 
In still a further and/or alternative aspect of this embodiment 
of the invention, the average resulting re?ectivity of the 
roo?ng and/or siding system is over about 50 to about 85%. 
In yet a further and/or alternative aspect of this embodiment 
of the invention, the average resulting re?ectivity of the 
roo?ng and/or siding system is over about 50 to about 80%. 
In still yet a further and/or alternative aspect of this embodi 
ment of the invention, the average resulting re?ectivity of 
the roo?ng and/or siding system is over about 50 to about 
75%. In another and/or alternative aspect of this embodi 
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ment of the invention, the average resulting re?ectivity of 
the roo?ng and/or siding system is over about 50 to about 
70%. In still another and/or alternative aspect of this 
embodiment of the invention, the average resulting re?ec 
tivity of the roo?ng and/or siding system is over about 50 to 
about 65%. In another and/or alternative embodiment of the 
present invention, the average re?ectivity of the granules is 
at least about 35%. The granules that are applied to the 
roo?ng and/or siding system can be the same type of 
granule, or can be a mixture of different types, teXtures, 
shapes, and/or colors of granules. Generally, the average 
re?ectiveness of the granules is greater than the average 
resulting re?ectivity of the roo?ng and/or siding system, 
since the roo?ng and/or siding system surface is typically 
not fully covered With granules; thus some of the light is 
absorbed in these uncovered regions. In one aspect of this 
embodiment of the invention, the average re?ectivity of the 
granules is about 35-99.9%. In another and/or alternative 
aspect of this embodiment of the invention, the average 
re?ectivity of the granules is about 40-99.9%. In still another 
and/or alternative aspect of this embodiment of the inven 
tion, the average re?ectivity of the granules is about 
45-99.9%. In yet another and/or alternative aspect of this 
embodiment of the invention, the average re?ectivity of the 
granules is about 50-99.9%. In still yet another and/or 
alternative aspect of this embodiment of the invention, the 
average re?ectivity of the granules is about 55-99.9%. In a 
further and/or alternative aspect of this embodiment of the 
invention, the average re?ectivity of the granules is about 
60-99.9%. In still a further another and/or alternative aspect 
of this embodiment of the invention, the average re?ectivity 
of the granules is over about 60 to about 99.9%. In yet a 
further and/or alternative aspect of this embodiment of the 
invention, the average re?ectivity of the granules is about 
65-99.9%. In still yet a further and/or alternative aspect of 
this embodiment of the invention, the average re?ectivity of 
the granules is about 65-99%. In another and/or alternative 
aspect of this embodiment of the invention, the average 
re?ectivity of the granules is about 65-98%. In still another 
and/or alternative aspect of this embodiment of the inven 
tion, the average re?ectivity of the granules is about 
65-95%. In yet another and/or alternative aspect of this 
embodiment of the invention, the average re?ectivity of the 
granules is about 66-95%. In still yet another and/or alter 
native aspect of this embodiment of the invention, the 
average re?ectivity of the granules is about 67-95%. In a 
further and/or alternative aspect of this embodiment of the 
invention, the average re?ectivity of the granules is about 
68-95%. In still a further and/or alternative aspect of this 
embodiment of the invention, the average re?ectivity of the 
granules is about 69-95%. In still yet further and/or alter 
native aspect of this embodiment of the invention, the 
average re?ectivity of the granules is about 70-95%. In 
another and/or alternative aspect of this embodiment of the 
invention, the average re?ectivity of the granules is about 
65-90%. In still another and/or alternative aspect of this 
embodiment of the invention, the average re?ectivity of the 
granules is about 65-85%. In yet another and/or alternative 
aspect of this embodiment of the invention, the average 
re?ectivity of the granules is about 70-85%. In still another 
and/or alternative embodiment of the present invention, the 
granules can have one or more colors. Typically, lighter 
colors have a higher degree of re?ectivity. The color distri 
bution used on a particular roo?ng or siding system can be 
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used to control the degree of re?ectivity of the roo?ng or 
siding system, as Well as selecting an aesthetically pleasing 
color for the roo?ng or siding system. In one aspect of this 
embodiment, a single color of granules is primarily used in 
the roo?ng or siding system. In another and/or alternative 
aspect of this embodiment, multiple colors of granules are 
used in the roo?ng or siding system. In still another and/or 
alternative aspect of this embodiment, White colored gran 
ules are primarily used in the roo?ng or siding system. 

[0016] In another and/or alternative aspect of the present 
invention, the granules applied to the roo?ng and/or siding 
system have an average hardness of over about 3 Moh’s 
hardness. The Moh’s hardness scale is commonly used to 
grade the hardness of minerals. The Moh’s hardness ranges 
from 0 to 10, With 0 being a liquid and 10 being a diamond. 
A Moh’s hardness of 3 is typically associated With calcite, 
While a Moh’s hardness of 4 is typically associated With 
?uorite. The hardness of the granules is important as to the 
durability of the roo?ng and/or siding system. It is not 
uncommon for individuals to traverse a roof surface to effect 
repairs to the roof and/or other structures on the roof. A 
granular material having a Moh’s hardness of 3 or less is 
highly susceptible to being crushed as an individual Walks 
on the granular surface. The crushing of the granular mate 
rial can result in the dislodging and/or destruction of the 
granules on the roof surface, thereby resulting in the less 
re?ective material located beloW the granules being eXposed 
to sunlight. The crushed and/or dislodged granules can also 
result in the defacement of the roo?ng and/or siding system, 
thereby resulting in a less aesthetically pleasing roof surface. 
The damage to the granules can further result in a shortened 
life of the roof system. In one embodiment, the average 
hardness of the granules on the roo?ng and/or siding system 
is over about 3 Moh’s. The granules that are applied to the 
roo?ng and/or siding system can be about the same hard 
ness, or can be a mixture of different hardnesses. In one 

aspect of this embodiment, the average hardness of the 
granules on the roo?ng and/or siding system is over about 3 
to about 10 Moh’s hardness. In another and/or alternative 
aspect of this embodiment, the average hardness of the 
granules on the roo?ng and/or siding system is about 35-10 
Moh’s hardness. In still another and/or alternative aspect of 
this embodiment, the average hardness of the granules on the 
roo?ng and/or siding system is about 4-10 Moh’s hardness. 
In yet another and/or alternative aspect of this embodiment, 
the average hardness of the granules on the roo?ng and/or 
siding system is over about 4 to about 10 Moh’s hardness. 
In still yet another and/or alternative aspect of this embodi 
ment, the average hardness of the granules on the roo?ng 
and/or siding system is about 4.1-10 Moh’s hardness. In a 
further and/or alternative aspect of this embodiment, the 
average hardness of the granules on the roo?ng and/or siding 
system is about 4.2-10 Moh’s hardness. In still a further 
and/or alternative aspect of this embodiment, the average 
hardness of the granules on the roo?ng and/or siding system 
is about 43-10 Moh’s hardness. In yet a further and/or 
alternative aspect of this embodiment, the average hardness 
of the granules on the roo?ng and/or siding system is about 
4.4-10 Moh’s hardness. In still yet a further and/or alterna 
tive aspect of this embodiment, the average hardness of the 
granules on the roo?ng and/or siding system is about 45-10 
Moh’s hardness. In another and/or alternative aspect of this 
embodiment, the average hardness of the granules on the 
roo?ng and/or siding system is about 46-10 Moh’s hard 
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ness. In still another and/or alternative aspect of this embodi 
ment, the average hardness of the granules on the roo?ng 
and/or siding system is about 4.7-10 Moh’s hardness. In yet 
another and/or alternative aspect of this embodiment, the 
average hardness of the granules on the roo?ng and/or siding 
system is about 48-10 Moh’s hardness. In still yet another 
and/or alternative aspect of this embodiment, the average 
hardness of the granules on the roo?ng and/or siding system 
is about 49-10 Moh’s hardness. In a further and/or alterna 
tive aspect of this embodiment, the average hardness of the 
granules on the roo?ng and/or siding system is about 5-10 
Moh’s hardness. In still a further and/or alternative aspect of 
this embodiment, the average hardness of the granules on the 
roo?ng and/or siding system is about 55-10 Moh’s hard 
ness. In yet a further and/or alternative aspect of this 
embodiment, the average hardness of the granules on the 
roo?ng and/or siding system is about 6-10 Moh’s hardness. 
In a still yet further and/or alternative aspect of this embodi 
ment, the average hardness of the granules on the roo?ng 
and/or siding system is about 6.5-10 Moh’s hardness. In 
another and/or alternative aspect of this embodiment, the 
average hardness of the granules on the roo?ng and/or siding 
system is about 7-10 Moh’s hardness. In still another and/or 
alternative aspect of this embodiment, the average hardness 
of the granules on the roo?ng and/or siding system is about 
7-9.5 Moh’s hardness. In yet another and/or alternative 
aspect of this embodiment, the average hardness of the 
granules on the roo?ng and/or siding system is about 7-9 
Moh’s hardness. 

[0017] In still another and/or alternative aspect of the 
present invention, the average porosity of the granules is 
loW. Granules that are highly porous can cause several 
problems. One such problem is the absorption of Water, oils 
and/or dirt by the granules. The absorption of oil and/or dirt 
can cause discoloriZation of the granules, thereby resulting 
an a less aesthetically pleasing roo?ng and/or siding system. 
The high porosity of the granules can also result in the 
accelerated degradation of the granules due to a Wet/dry 
and/or freeZe/thaW cycle When Water is absorbed. Highly 
porous granules are susceptible to Water absorption. In 
colder climates, the absorbed Water can freeZe, Which can 
result in the fracturing of the granule. The fracturing of the 
granules can result in the destruction and/or dislodgement of 
the granules from the roo?ng and/or siding system, thereby 
reducing the life of the roo?ng and/or siding system. In one 
embodiment of the invention, the average porosity of the 
granules on the roo?ng and/or siding system is less than 
about 20% based on the amount of absorbed oil (e.g. mineral 
oil/hydrocarbon solvent). The granules that are applied to 
the roo?ng and/or siding system can be the same porosity, or 
can be a mixture of different porosities. In one aspect of this 
embodiment, the average porosity of the granules on the 
roo?ng and/or siding system is less than about 20%. In 
another and/or alternative aspect of this embodiment, the 
average porosity of the granules on the roo?ng and/or siding 
system is less than about 15%. In still another and/or 
alternative aspect ofthis embodiment, the average porosity 
ofthe granules on the roo?ng and/or siding system is about 
0-15%. In yet another and/or alternative aspect of this 
embodiment, the average porosity of the granules on the 
roo?ng and/or siding system is about 0-12%. In still yet 
another and/or alternative aspect of this embodiment, the 
average porosity of the granules on the roo?ng and/or siding 
system is about 0-10%. In a further and/or alternative aspect 
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of this embodiment, the average porosity of the granules on 
the roo?ng and/or siding system is about 0-8%. In still a 
further and/or alternative aspect of this embodiment, the 
average porosity of the granules on the roo?ng and/or siding 
system is about 0-5%. In yet a further another and/or 
alternative aspect of this embodiment, the average porosity 
of the granules on the roo?ng and/or siding system is about 
0.01-5%. Instill yet a further another and/or alternative 
aspect of this embodiment, the average porosity of the 
granules on the roo?ng and/or siding system is about 0.01 
4%. In another and/or alternative aspect of this embodiment, 
the average porosity of the granules on the roo?ng and/or 
siding system is about 0.5-4%. In still another and/or alter 
native aspect of this embodiment, the average porosity of the 
granules on the roo?ng and/or siding system is about 1-4%. 
In yet another and/or alternative aspect of this embodiment, 
the average porosity of the granules on the roo?ng and/or 
siding system is about 1-3%. 

[0018] In yet another and/or alternative aspect of the 
present invention, the opacity of the granules is suf?ciently 
high to limit the amount of light passing through the 
granules. Certain types of light are knoWn to cause accel 
erated degradation of the bitumen and/or asphalt of a roo?ng 
and/or siding system. Some studies have indicated light 
having a Wavelength of 2900-4500 A is capable of oXidiZing 
the oil phase of the bitumen and/or asphalt coating (com 
monly referred to as “asphalt “rust”), resulting in the bitu 
men and/or asphalt coating being Washed aWay. The degra 
dation of the bitumen and/or asphalt not only damages the 
roo?ng and/or siding system, but such degradation also 
alloWs the granules on the bitumen and/or asphalt to become 
dislodged, thereby furthering the rate of degradation of the 
roo?ng and/or siding system. In one embodiment, the aver 
age opacity of the granules is over about 50%. The granules 
that are applied to the roo?ng and/or siding system can be 
the same opacity, or can be a mixture of different opacities. 
In one aspect of this embodiment, the average opacity of the 
granules is at least about 55%. In another and/or alternative 
aspect of this embodiment, the average opacity of the 
granules is at least about 60%. In still another and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 65%. In yet another and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 70%. In a further and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 75%. In still a further and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 80%. In yet a further and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 85%. In still yet a further and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 90%. In another and/or alter 
native aspect of this embodiment, the average opacity of the 
granules is at least about 92%. In still another and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 94%. In yet another and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 95%. In still yet another and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 96%. In a further and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 98%. In still a further and/or 
alternative aspect of this embodiment, the average opacity of 
the granules is at least about 99%. In another and/or alter 
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native embodiment of the present invention, the granules 
have an average re?ectivity light With a Wavelength of 
2900-4500 A of at least about 50%. In one aspect of this 
embodiment, the granules have an average re?ectivity light 
With a Wavelength of 2900-4500 A of about 55-100%. In 
another and/or alternative aspect of this embodiment, the 
granules have an average re?ectivity light With a Wavelength 
of 2900-4500 A of about 60-100%. In still another and/or 
alternative aspect of this embodiment, the granules have an 
average re?ectivity light With a Wavelength of 2900-4500 A 
of about 65-100%. In yet another and/or alternative aspect of 
this embodiment, the granules have an average re?ectivity 
light With a Wavelength of 2900-4500 A of about 70-100%. 
In still yet another and/or alternative aspect of this embodi 
ment, the granules have an average re?ectivity light With a 
Wavelength of 2900-4500 A of about 75-100%. In a further 
and/or alternative aspect of this embodiment, the granules 
have an average re?ectivity light With a Wavelength of 
2900-4500 A of about 75-100%. In still a further and/or 
alternative aspect of this embodiment, the granules have an 
average re?ectivity light With a Wavelength of 2900-4500 A 
of about 80-100%. In yet a further and/or alternative aspect 
of this embodiment, the granules have an average re?ectiv 
ity light With a Wavelength of 2900-4500 A of about 
85 -100%. In still yet a further and/or alternative aspect ofthis 
embodiment, the granules have an average re?ectivity light 
With a Wavelength of2900-4500 A of about 90-100%. In 
another and/or alternative aspect of this embodiment, the 
granules have an average re?ectivity light With a Wavelength 
of 2900-4500 A of about 92-100%. In still another and/or 
alternative aspect of this embodiment, the granules have an 
average re?ectivity light With a Wavelength of 2900-4500 A 
of about 94-100%. In yet another and/or alternative aspect of 
this embodiment, the granules have an average re?ectivity 
light With a Wavelength of2900-4500 A of about 95-100%. 
In still yet another and/or alternative aspect of this embodi 
ment, the granules have an average re?ectivity light With a 
Wavelength of 2900-4500 A of about 96-100%. In a further 
and/or alternative aspect of this embodiment, the granules 
have an average re?ectivity light With a Wavelength of 
2900-4500 A of about 97-100%. In still a further and/or 
alternative aspect of this embodiment, the granules have an 
average re?ectivity light With a Wavelength of 2900-4500 A 
of about 98-100%. In yet a further and/or alternative aspect 
of this embodiment, the granules have an average re?ectiv 
ity light With a Wavelength of 2900-4500 A of about 
99-100%. 

[0019] In still yet another and/or alternative aspect of the 
present invention, the composition of at least a portion of the 
granules on the roo?ng and/or siding system includes alu 
minum such as, but not limited to, metallic aluminum, 
aluminum oxide, aluminum oxalate, aluminum nitride, alu 
minum phosphate, etc. It has been found that aluminum 
containing granules have excellent properties With respect to 
re?ectivity, hardness, porosity, and/or opacity. The alumi 
num-containing granules can be from a natural and/or man 
made source. In one embodiment, at least about 5% of the 
granules on the roo?ng and/or siding system are granules 
containing aluminum. In one aspect of this embodiment, at 
least about 10% of the granules on the roo?ng and/or siding 
system are granules containing aluminum. In another and/or 
alternative aspect of this embodiment, at least about 15% of 
the granules on the roo?ng and/or siding system are granules 
containing aluminum. In still another and/or alternative 
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aspect of this embodiment, at least about 20% of the 
granules on the roo?ng and/or siding system are granules 
containing aluminum. In yet another and/or alternative 
aspect of this embodiment, at least about 25% of the 
granules on the roo?ng and/or siding system are granules 
containing aluminum. In still yet another and/or alternative 
aspect of this embodiment, at least about 30% of the 
granules on the roo?ng and/or siding system are granules 
containing aluminum. In a further and/or alternative aspect 
of this embodiment, at least about 35% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In still a further and/or alternative aspect of this 
embodiment, at least about 40% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In yet a further and/or alternative aspect of this 
embodiment, at least about 45% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In still yet a further and/or alternative aspect of this 
embodiment, at least about 50% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In another and/or alternative aspect of this embodi 
ment, at least a majority of the granules on the roo?ng and/or 
siding system are granules containing aluminum. In still 
another and/or alternative aspect of this embodiment, at least 
about 55% of the granules on the roo?ng and/or siding 
system are granules containing aluminum. In yet another 
and/or alternative aspect of this embodiment, at least about 
60% of the granules on the roo?ng and/or siding system are 
granules containing aluminum. In still yet another and/or 
alternative aspect of this embodiment, at least about 65% of 
the granules on the roo?ng and/or siding system are granules 
containing aluminum. In a further and/or alternative aspect 
of this embodiment, at least about 70% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In still a further and/or alternative aspect of this 
embodiment, at least about 75% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In yet a further and/or alternative aspect of this 
embodiment, at least about 80% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In still yet a further and/or alternative aspect of this 
embodiment, at least about 85% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In another and/or alternative aspect of this embodi 
ment, at least about 90% of the granules on the roo?ng 
and/or siding system are granules containing aluminum. In 
still another and/or alternative aspect of this embodiment, at 
least about 92% of the granules on the roo?ng and/or siding 
system are granules containing aluminum. In yet another 
and/or alternative aspect of this embodiment, at least about 
94% of the granules on the roo?ng and/or siding system are 
granules containing aluminum. In still yet another and/or 
alternative aspect of this embodiment, at least about 95% of 
the granules on the roo?ng and/or siding system are granules 
containing aluminum. In a further and/or alternative aspect 
of this embodiment, at least about 96% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In still a further and/or alternative aspect of this 
embodiment, at least about 98% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In yet a further and/or alternative aspect of this 
embodiment, at least about 99% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In still yet a further and/or alternative aspect of this 
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embodiment, at least about 99.5% of the granules on the 
roo?ng and/or siding system are granules containing alumi 
num. In another and/or alternative embodiment of the 
present invention, the aluminum content of the aluminum 
containing granules constitutes at least about 10 Weight 
percent. In one aspect of this embodiment, the aluminum 
content of the aluminum-containing granules constitutes at 
least about 15 Weight percent. In still another and/or alter 
native aspect of this embodiment, the aluminum content of 
the aluminum-containing granules constitutes at least about 
20 Weight percent. In yet another and/or alternative aspect of 
this embodiment, the aluminum content of the aluminum 
containing granules constitutes at least about 25 Weight 
percent. In still yet another and/or alternative aspect of this 
embodiment, the aluminum content of the aluminum-con 
taining granules constitutes at least about 30 Weight percent. 
In a further and/or alternative aspect of this embodiment, the 
aluminum content of the aluminum-containing granules 
constitutes at least about 35 Weight percent. In still a further 
and/or alternative aspect of this embodiment, the aluminum 
content of the aluminum-containing granules constitutes at 
least about 40 Weight percent. In yet a further and/or 
alternative aspect of this embodiment, the aluminum content 
of the aluminum-containing granules constitutes at least 
about 45 Weight percent. In still yet a further and/or alter 
native aspect of this embodiment, the aluminum content of 
the aluminum-containing granules constitutes at least about 
50 Weight percent. In another and/or alternative aspect of 
this embodiment, the aluminum content of the aluminum 
containing granules constitutes at least a majority Weight 
percent. In still another and/or alternative aspect of this 
embodiment, the aluminum content of the aluminum-con 
taining granules constitutes at least about 55 Weight percent. 
In yet another and/or alternative aspect of this embodiment, 
the aluminum content of the aluminum-containing granules 
constitutes at least about 60 Weight percent. In still yet 
another and/or alternative aspect of this embodiment, the 
aluminum content of the aluminum-containing granules 
constitutes at least about 65 Weight percent. In a further 
and/or alternative aspect of this embodiment, the aluminum 
content of the aluminum-containing granules constitutes at 
least about 70 Weight percent. In still a further and/or 
alternative aspect of this embodiment, the aluminum content 
of the aluminum-containing granules constitutes at least 
about 75 Weight percent. In yet a further and/or alternative 
aspect of this embodiment, the aluminum content of the 
aluminum-containing granules constitutes at least about 80 
Weight percent. In still yet a further and/or alternative aspect 
of this embodiment, the aluminum content of the aluminum 
containing granules constitutes at least about 85 Weight 
percent. In another and/or alternative aspect of this embodi 
ment, the aluminum content of the aluminum-containing 
granules constitutes at least about 90 Weight percent. In still 
another and/or alternative aspect of this embodiment, the 
aluminum content of the aluminum-containing granules 
constitutes at least about 92 Weight percent. In yet another 
and/or alternative aspect of this embodiment, the aluminum 
content of the aluminum-containing granules constitutes at 
least about 94 Weight percent. In still yet another and/or 
alternative aspect of this embodiment, the aluminum content 
of the aluminum-containing granules constitutes at least 
about 95 Weight percent. In a further and/or alternative 
aspect of this embodiment, the aluminum content of the 
aluminum-containing granules constitutes at least about 96 
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Weight percent. In still a further and/or alternative aspect of 
this embodiment, the aluminum content of the aluminum 
containing granules constitutes at least about 98 Weight 
percent. In still yet another and/or alternative aspect of this 
embodiment, the aluminum content of the aluminum-con 
taining granules constitutes at least about 99 Weight percent. 
In still another and/or alternative embodiment of the present 
invention, the aluminum-containing granules include both 
aluminum (e.g., metallic aluminum, aluminum oxide, alu 
minum oXalate, aluminum nitride, aluminum phosphate, 
etc.) and silicon (e.g., metallic silicon, silicon carbide, 
silicon dioXide, etc.). In one aspect of this embodiment, the 
aluminum plus silicon content of the aluminum-containing 
granules is at least about 70 Weight percent. In another 
and/or alternative aspect of this embodiment, the aluminum 
plus silicon content of the aluminum-containing granules is 
at least about 75 Weight percent. In still another and/or 
alternative aspect of this embodiment, the aluminum plus 
silicon content of the aluminum-containing granules is at 
least about 80 Weight percent. In yet another and/or alter 
native aspect of this embodiment, the aluminum plus silicon 
content of the aluminum-containing granules is at least 
about 85 Weight percent. In still yet another and/or alterna 
tive aspect of this embodiment, the aluminum plus silicon 
content of the aluminum-containing granules is at least 
about 90 Weight percent. In a further and/or alternative 
aspect of this embodiment, the aluminum plus silicon con 
tent of the aluminum-containing granules is at least about 91 
Weight percent. In still a further and/or alternative aspect of 
this embodiment, the aluminum plus silicon content of the 
aluminum-containing granules is at least about 92 Weight 
percent. In yet a further and/or alternative aspect of this 
embodiment, the aluminum plus silicon content of the 
aluminum-containing granules is at least about 93 Weight 
percent. In still yet a further and/or alternative aspect of this 
embodiment, the aluminum plus silicon content of the 
aluminum-containing granules is at least about 94 Weight 
percent. In another and/or alternative aspect of this embodi 
ment, the aluminum plus silicon content of the aluminum 
containing granules is at least about 95 Weight percent. In 
still another and/or alternative aspect of this embodiment, 
the aluminum plus silicon content of the aluminum-contain 
ing granules is at least about 96 Weight percent. In yet 
another and/or alternative aspect of this embodiment, the 
aluminum plus silicon content of the aluminum-containing 
granules is at least about 97 Weight percent. In still yet 
another and/or alternative aspect of this embodiment, the 
aluminum plus silicon content of the aluminum-containing 
granules is at least about 98 Weight percent. In a further 
and/or alternative aspect of this embodiment, the aluminum 
plus silicon content of the aluminum-containing granules is 
at least about 99 Weight percent. In another and/or alterna 
tive aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 0.1-10000011. In still another and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 0.5-10000011. In yet another and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 1-10000011. In still yet another and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 1.1-50000z1. In a further and/or 
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alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 1.5-50000z1. In still a further and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 2-10000z1. In yet a further and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 5-10000z1. In still yet a further and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 10-1000011. In another and/or alterna 
tive aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 0.2-500011. In still another and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 0.5-500011. In yet another and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 0.8-5000z1. In still yet another and/or 
alternative aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 0.8-400011. In a further and/or alter 
native aspect of this embodiment, the ratio of aluminum 
content to silicon content of the aluminum-containing gran 
ules is at least about 1-350011. 

[0020] In a further and/or alternative aspect of the present 
invention, the roo?ng and/or siding system is coated by a 
multiple granular coating method. Prior methods of coating 
shingles, modi?ed bitumen, and/or cap sheet roll roo?ng 
involved the use of a single siZe range of material applied to 
the asphalt or bitumen layer. In most coating processes, a 
single layer of granular material Was applied to the asphalt 
or bitumen layer. In other processes, tWo layers of granular 
material Were coated onto the asphalt or bitumen layer. This 
dual layer coating process Was used to form special shading 
on the roo?ng materials or to apply microorganism resistant 
granules and colored granules to the roo?ng materials. Such 
dual coating processes are disclosed in US. Pat. Nos. 
4,478,869 and 5,573,810, Which are incorporated herein by 
reference. In all these prior coating processes, the granules 
in each coating layer Were substantially the same siZe. The 
industry standard for granules coated on shingles, modi?ed 
bitumen, and/or cap sheet roll roo?ng is typically No. 11 
grade granules (typically 8x40 US mesh having an average 
particle siZe of about 19 US mesh (i.e. 937 mm sieve 
designation)). This siZe of granules typically coats about 
95-98% of the surface of the asphalt or bitumen layer of the 
roo?ng material. As a result, some of the asphalt or bitumen 
layer remains eXposed, even When tWo coating layers of 
granules are used and/or the non-adhered granules are 
reapplied to the surface of the granular coated roo?ng 
material. An improved process and method of coating 
shingles, modi?ed bitumen, and/or cap sheet roll roo?ng has 
been developed to increase the coating coverage of the 
asphalt or bitumen layer of the roo?ng material. The 
improved process and method includes the steps of ?rst 
applying a granular material having a ?rst average siZe of 
material, and secondly applying another layer of granular 
material having a second average siZe of material, Wherein 
the ?rst average siZe is greater than the second average siZe. 
It has been found that signi?cantly improved coverage by 
the granules on the asphalt or bitumen layer of the roo?ng 
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material is achieved by use of this multiple coating, multiple 
granule siZe coating process. As can be appreciated, more 
than tWo coating layers can be applied to the asphalt or 
bitumen layer of the roo?ng material. HoWever, if more than 
tWo layers are applied to the asphalt or bitumen layer of the 
roo?ng material, the last coating layer typically includes the 
smaller-siZed granules. The multiple coating, multiple gran 
ule siZe coating process can also used on other types of 
roo?ng and/or siding systems Wherein an adhesive is typi 
cally used to secure the granules to the roo?ng material (e. g., 
metal roo?ng, plastic roo?ng, Wood roo?ng). Furthermore, 
the multiple coating, multiple granule siZe coating process 
can be used on BUR and foam roo?ng and/or siding sys 
tems. In these tWo types of roo?ng and/or siding systems, the 
granular material is typically applied in bulk until the asphalt 
or bitumen layer or foam layer is fully covered With the 
granular material. As a result, much of the top layer of 
granules is spaced from and does not adhere to the asphalt 
or bitumen layer or foam layer. By use of the multiple 
coating, multiple granule siZe coating process of the present 
invention, a reduction in the amount of granular material can 
be used Without any or any signi?cant reduction in granular 
coverage on the asphalt or bitumen layer or foam layer. 
Consequently, a material cost savings can be achieved, in 
addition to reducing the load on the roof surface. It has been 
found that the multiple coating, multiple granule siZe coat 
ing process can increase the average resulting re?ectivity of 
the roo?ng and/or siding system Without use of any special 
roo?ng granules. In some cases, the average resulting re?ec 
tivity of the roo?ng and/or siding system can be increased by 
5% or more. In one embodiment of the present invention, at 
least one coating layer is formed by granules having an 
average particle siZe of larger than about 30 US mesh, and 
at least one other coating layer is formed by granules having 
an average particle siZe of less than about 30 US mesh. As 
can be appreciated, different siZe ranges of granules can be 
used on different types of roo?ng and/or siding systems. For 
instance, BUR systems may use granules having an average 
particle siZe that is greater that the average particle siZe of 
granules used on shingles. As a result, the average particle 
siZe of the of the granules Will typically depend on the type 
of roo?ng and/or siding system, and/or the desired end use 
of the roo?ng and/or siding system. An important aspect of 
this embodiment is that the average particle siZe of at least 
one layer of granules is less than the average particle siZe of 
another layer of granules. In one aspect of this embodiment, 
at least one coating layer is formed by granules having an 
average particle siZe of larger that about 25 US mesh, and at 
least one other coating layer is formed by granules having an 
average particle siZe of less than about 35 US mesh. In 
another and/or alternative aspect of this embodiment, at least 
one coating layer is formed by granules having an average 
particle siZe of about 25-25 US mesh, and at least one other 
coating layer is formed by granules having an average 
particle siZe of 30-100 US mesh. In still another and/or 
alternative aspect of this embodiment, at least one coating 
layer is formed by granules having an average particle siZe 
of greater than about 20 US mesh, and at least one other 
coating layer is formed by granules having an average 
particle siZe of less than about 35 US mesh. In one particular 
non-limiting example, at least one coating layer is formed by 
No.11 grade granules having an average particle siZe of 
about 19 US mesh (i.e. 937 mm sieve designation), and at 
least one other coating layer is formed by granules having a 
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particle designation of 40x70 having an average particle siZe 
of about 47 US mesh (i.e. 330 mm sieve designation). In 
another particular non-limiting example, at least one coating 
layer is formed by No. 14 grade granules having an average 
particle siZe of about 22 US mesh (i.e. 754 mm sieve 
designation), and at least one other coating layer is formed 
by granules having a particle designation of 40x70 having 
an average particle siZe of about 47 US mesh (i.e. 330 mm 
sieve designation). In still another particular non-limiting 
example, at least one coating layer is formed by 12><40 
designated granules having an average particle siZe of about 
19 US mesh (i.e. 958 mm sieve designation), and at least one 
other coating layer is formed by granules having a particle 
designation of 40x70 having an average particle siZe of 
about 47 US mesh (i.e. 330 mm sieve designation). In yet 
anther particular non-limiting example, at least one coating 
layer is formed by No. 11 grade granules having an average 
particle siZe of about 19 US mesh (i.e. 937 mm sieve 
designation), and at least one other coating layer is formed 
by granules having a particle designation of 28x48 having 
an average particle siZe of about 50 US mesh (i.e. 304 mm 
sieve designation). In still yet anther particular non-limiting 
example, at least one coating layer is formed by No. 14 
grade granules having an average particle siZe of about 22 
US mesh (i.e. 754 mm sieve designation), and at least one 
other coating layer is formed by granules having a particle 
designation of 28x48 having an average particle siZe of 
about 50 US mesh (i.e. 304 mm sieve designation). In a 
further particular non-limiting example, at least one coating 
layer is formed by 12x40 designated granules having an 
average particle siZe of about 19 US mesh (i.e. 958 mm sieve 
designation), and at least one other coating layer is formed 
by granules having a particle designation of 28x48 having 
an average particle siZe of about 50 US mesh (i.e. 304 mm 
sieve designation). In another and/or alternative embodi 
ment of the invention, the ratio of the average particle siZe 
of at least one layer of granules to the average particle siZe 
of at least one other layer of granules is at least about 1.3:1. 
In one aspect of this embodiment, the ratio of the average 
particle siZe of at least one layer of granules to the average 
particle siZe of at least one other layer of granules is about 
1.5 -50:1. In another and/or alternative aspect of this embodi 
ment, the ratio of the average particle siZe of at least one 
layer of granules to the average particle siZe of at least one 
other layer of granules is about 1.5-25:1. In still another 
and/or alternative aspect of this embodiment, the ratio of the 
average particle siZe of at least one layer of granules to the 
average particle siZe of at least one other layer of granules 
is about 1.5-20:1. In yet another and/or alternative aspect of 
this embodiment, the ratio of the average particle siZe of at 
least one layer of granules to the average particle siZe of at 
least one other layer of granules is about 1.5-10:1. Instill yet 
another and/or alternative aspect of this embodiment, the 
ratio of the average particle siZe of at least one layer of 
granules to the average particle siZe of at least one other 
layer of granules is about 1.5-5 :1. In a further and/or 
alternative aspect of this embodiment, the ratio of the 
average particle siZe of at least one layer of granules to the 
average particle siZe of at least one other layer of granules 
is about 1.75-5 :1. In still a further and/or alternative aspect 
of this embodiment, the ratio of the average particle siZe of 
at least one layer of granules to the average particle siZe of 
at least one other layer of granules is about 1.75-4:1. In yet 
a further and/or alternative aspect of this embodiment, the 
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ratio of the average particle siZe of at least one layer of 
granules to the average particle siZe of at least one other 
layer of granules is about 2-3.5: 1. In still yet a further and/or 
alternative aspect of this embodiment, the ratio of the 
average particle siZe of at least one layer of granules to the 
average particle siZe of at least one other layer of granules 
is about 2.1-3.3:1. 

[0021] In a further and/or alternative aspect of the present 
invention, the coverage percentage of the granules adhered 
to the roo?ng and/or siding system by use of the multiple 
coating, multiple granule siZe coating process is over about 
95%. In one aspect of this embodiment, the coverage 
percentage of the granules adhered to the roo?ng and/or 
siding system by use of the multiple coating, multiple 
granule siZe coating process is over about 96%. In another 
and/or alternative aspect of this embodiment, the coverage 
percentage of the granules adhered to the roo?ng and/or 
siding system by use of the multiple coating, multiple 
granule siZe coating process is over about 97%. In still 
another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is over about 98%. In yet 
another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 98.1%. In still 
yet another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 98.2%. In a 
further and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 98.3%. In still 
a further and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 98.4%. In yet 
a further and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 98.5%. In still 
yet a further and/or alternative aspect of this embodiment, 
the coverage percentage of the granules adhered to the 
roo?ng and/or siding system by use of the multiple coating, 
multiple granule siZe coating process is at least about 98.6%. 
In another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 98.7%. In still 
another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 98.8%. In yet 
another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 98.9%. In still 
yet another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99%. In a 
further and/or alternative aspect of this embodiment, the 
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coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.1%. In still 
a further and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.2%. In yet 
a further and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.3%. In still 
yet a further and/or alternative aspect of this embodiment, 
the coverage percentage of the granules adhered to the 
roo?ng and/or siding system by use of the multiple coating, 
multiple granule siZe coating process is at least about 99.4%. 
In another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.5%. In still 
another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.6%. In yet 
another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.7%. In still 
yet another and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.8%. In a 
further and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.9%. In still 
a further and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.92%. In yet 
a further and/or alternative aspect of this embodiment, the 
coverage percentage of the granules adhered to the roo?ng 
and/or siding system by use of the multiple coating, multiple 
granule siZe coating process is at least about 99.94%. In still 
yet a further and/or alternative aspect of this embodiment, 
the coverage percentage of the granules adhered to the 
roo?ng and/or siding system by use of the multiple coating, 
multiple granule siZe coating process is at least about 
99.95%. In another and/or alternative aspect of this embodi 
ment, the coverage percentage of the granules adhered to the 
roo?ng and/or siding system by use of the multiple coating, 
multiple granule siZe coating process is at least about 
99.96%. In still another and/or alternative aspect of this 
embodiment, the coverage percentage of the granules 
adhered to the roo?ng and/or siding system by use of the 
multiple coating, multiple granule siZe coating process is at 
least about 99.98%. In yet another and/or alternative aspect 
of this embodiment, the coverage percentage of the granules 
adhered to the roo?ng and/or siding system by use of the 
multiple coating, multiple granule siZe coating process is at 
least about 99.99%. 

[0022] It is a principal object of the present invention to 
provide an improved roo?ng and/or siding system. 
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[0023] Another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that has improved re?ectivity. 

[0024] Still another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
having an exposed surface of highly re?ective, Wear-resis 
tant granules. 

[0025] Yet another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
Wherein a bitumen- or asphalt-based layer is covered in at 
least signi?cant portion by granules that are highly re?ective 
to sunlight. 

[0026] Still yet another and/or alternative object of the 
present invention is the provision of a roo?ng and/or siding 
system including granules that are re?ective With regard to 
those portions of the electromagnetic spectrum Which are 
particularly harmful to a bitumen- or asphalt-based layer. 

[0027] A further and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
Which includes granules having high Weather resistant prop 
erties such as resistance to oxidation, UV exposure, and 
Wet/dry or freeZe/thaW cycling. 

[0028] Still a further and/or alternative object of the 
present invention is the provision of a roo?ng and/or siding 
system that includes a granular coating Which possesses 
superior Weatherability, good tint strength and color stability 
as Well as heat stability. 

[0029] Yet a further and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that is commercially feasible and economical to manufac 
ture. 

[0030] Another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that includes granules that readily adhere to a bitumen- or 
asphalt-based layer With a limited degree of adhesive failure. 

[0031] Still another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that includes granules having a suf?cient hardness to resist 
damage from Walking traffic. 

[0032] Yet another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that includes granules having a loW porosity. 

[0033] Still yet another and/or alternative object of the 
present invention is the provision of a roo?ng and/or siding 
system that includes granules that can be applied to a variety 
of roo?ng and/or siding systems. 

[0034] A further and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that includes a signi?cant amount of aluminum. 

[0035] Still a further and/or alternative object of the 
present invention is the provision of a roo?ng and/or siding 
system having an improved average re?ectivity. 

[0036] Yet a further and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that is coated by a multi-coating process. 

[0037] Still yet a further and/or alternative object of the 
present invention is the provision of a roo?ng and/or siding 
system that has improved granular coverage. 
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[0038] Another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that has a reduced surface temperature When exposed to 
sunlight. 
[0039] Still another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that reduces energy costs associated With the cooling of a 
structure. 

[0040] Yet another and/or alternative object of the present 
invention is the provision of a roo?ng and/or siding system 
that resists heat degradation. 

[0041] Still yet another and/or alternative object of the 
present invention is the provision of a roo?ng and/or siding 
system that includes granules having a longer life. 

[0042] These and other objects and advantages Will 
become apparent to those skilled in the art upon reading and 
folloWing the description taken together With the accompa 
nying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] Reference may noW be made to the draWings Which 
illustrate various preferred embodiments that the invention 
may take in physical form and in certain parts and arrange 
ment of parts Wherein: 

[0044] FIG. 1 is a side sectional vieW of a prior art roo?ng 
and/or siding system; 

[0045] FIG. 2 is an elevation vieW of an apparatus utiliZ 
ing the coating method of the present invention; 

[0046] FIG. 2A is an elevation vieW of an alternative 
apparatus utiliZing the coating method of the present inven 
tion; 
[0047] FIG. 3 is a side sectional vieW of a roo?ng and/or 
siding system incorporating the present invention; 

[0048] FIG. 4 is a side sectional vieW of another roo?ng 
and/or siding system incorporating the present invention; 
and, 
[0049] FIG. 5 is a side sectional vieW of still another 
roo?ng and/or siding system incorporating the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0050] Referring noW to the draWings Wherein the shoW 
ings are for the purpose of illustrating a preferred embodi 
ment of the invention only and not for the purpose of 
limiting same, FIG. 1 illustrates a prior art roo?ng system 
10. The roo?ng system 10 is secured to a roof, roof substrate 
(e. g., base sheets), or subroof R by any suitable arrangement. 
The roo?ng system 10 is a shingle that includes a bitumen 
or asphalt-based material 12, 15, a reinforcement material 14 
therebetWeen, and layer of granules 16. The reinforcement 
material 14 is typically a felt or ?berglass material that is 
commonly used in the art. The reinforcement material 14 is 
shoWn as being fully embedded in the bitumen- or asphalt 
based material 12. The granules 16 are illustrated as being 
partially embedded and secured in the bitumen- or asphalt 
based material 12. The granules are typical granules used in 
roo?ng materials. The granules are generally derived from a 
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mineral base rock such as greenstone, greystone, nephylene 
syenite, gravel slate, gannister, granite, quartzite, andosite, 
rhyolite and the like. The granules may be coated to color the 
granules and/or provide the granules With antimicrobial 
resistance. EXamples of such granules are ceramic coated 
minerals sold by 3M. 

[0051] As illustrated in FIG. 1, the granules 16 are shoWn 
to be spherical and have the same siZe. In practice, the 
granules have a variety of different shapes and not all of the 
granules are the same siZe. One common siZe of granules 
used on shingles is No. 11 grade particles. No. 11 grade 
particles are knoWn in the industry to have a particle range 
of about 8x40 US mesh having an average mesh siZe of 
about 19 US mesh (i.e. 937 mm sieve designation). Refer 
ring again to FIG. 1, much of the eXposed surface of 
bitumen- or asphalt-based material 12 is covered by granules 
16; hoWever, there eXists spaces betWeen some of the 
granules. Typically about 95-98% of the eXposed surface of 
bitumen- or asphalt-based material 12 is covered by granules 
16. These spaces alloW sunlight as indicated by the arroWs 
to bypass the granules and contact the upper surface of 
bitumen- or asphalt-based material 12. The eXposure of the 
bitumen- or asphalt-based material 12 to the sunlight results 
in absorption of the sunlight by the bitumen- or asphalt 
based material 12, as indicated by the arroWs, Which in turn 
increases the rate of degradation to the bitumen- or asphalt 
based material 12. The degradation of the bitumen- or 
asphalt-based material 12 reduces the life of the roo?ng 
and/or siding system 10. The degradation of the bitumen- or 
asphalt-based material 12 also accelerates the release of 
granules from the bitumen- or asphalt-based material 12, 
thereby alloWing for further absorption of the sunlight, 
including UV light, by the bitumen- or asphalt-based mate 
rial 12. The absorption of sunlight by the bitumen- or 
asphalt-based material 12 results in an increased temperature 
of the roo?ng and/or siding system 10, Which temperature 
increase also accelerates the degradation of the bitumen- or 
asphalt-based material 12. 

[0052] Referring again to FIG. 1, granules 16 are illus 
trated as re?ecting some of the sunlight and alloWing a 
portion of the sunlight to be transmitted through the gran 
ules, as indicated by the arroWs, Which is then absorbed by 
the bitumen- or asphalt-based material 12. As stated above, 
the absorption of sunlight by the bitumen- or asphalt-based 
material 12 accelerates the degradation of the bitumen- or 
asphalt-based material 12. The absorption of sunlight also 
results in an increase in surface temperature of the roo?ng 
system. Typical surface temperatures of roof systems on a 
clear, 90° F. day eXceed about 155° F. These high surface 
temperatures result in increased rates of degradation of the 
roo?ng system, and increased cooling costs of the roofed 
structure. 

[0053] Referring noW to FIG. 3, a roo?ng and/or siding 
system 20, in accordance With one embodiment of the 
invention, is illustrated. The roo?ng and/or siding system 20 
is secured to a roof, roof substrate, and/or subroof R by any 
suitable arrangement. As can be appreciated, roo?ng and/or 
siding system 20 can be secured to other surfaces such as, 
but not limited to, the side of a structure, the ?oor of a 
structure, a deck, a street, a sideWalk, a parking lot, a 
driveWay, the ground, etc. The roo?ng and/or siding system 
20 includes a top layer of bituminous composition 22, a 
reinforcement material 24, a bottom layer of bituminous 
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composition 25, and granules 26. The roo?ng and/or siding 
system 20 can be roo?ng shingles, cap sheet roll roo?ng, 
modi?ed bitumen, or built-up roo?ng (BUR). The bitumi 
nous composition is typically bitumen and/or asphalt; hoW 
ever, other or additional constituents knoWn in the art can be 
used. The thickness of the bituminous composition is 
selected to meet the desired end use of the roo?ng and/or 
siding system 20. The reinforcement material 24 can be any 
knoWn composite material, felt or ?berglass material, or 
additional or other material that is knoWn in the art. The 
composition, thickness, and/or arrangement of the reinforce 
ment material 24 is selected to meet the desired end use of 
the roo?ng and/or siding system 20. For a modi?ed bitumen 
roo?ng and/or siding system, reinforcement material 24 is 
typically a composite material. For a shingles, cap sheet roll 
or BUR roo?ng and/or siding systems, reinforcement mate 
rial 24 is typically a felt or ?berglass ?ber material. The 
reinforcement material 24 is illustrated as being fully 
embedded betWeen the top and bottom layers of bituminous 
composition; hoWever, this is not required. For instance, the 
bottom layer of bituminous composition can be eliminated. 
In addition, the composite material may only be partially 
embedded in the bituminous composition. As can also be 
appreciated, additional layers of composite material and/or 
bituminous composition can be used. The upper surface of 
the top layer of bituminous composition 22 includes tWo 
different siZes of granules 26, 28. Most of granules 26, 28 are 
illustrated as being partially embedded and secured in the 
upper surface of bituminous composition 22. As can be 
appreciated, some of granules 26, 28 may be fully embedded 
in the bituminous composition and/or not embedded in the 
bituminous composition to meet the desired end use of the 
roo?ng and/or siding system 20. As illustrated in FIG. 3, 
granules 26 are substantially spherical and have the same 
siZe. In practice, the granules have a variety of different 
shapes and not all of the granules are the same siZe. The siZe 
of granules 26 is an illustrated average siZe of the granules. 
Likewise, granules 28 are shoWn to be spherical and have 
the same siZe. In practice, the granules have a variety of 
different shapes and not all of the granules are the same siZe. 
The siZe of granules 28 is an illustrated average siZe of the 
granules, Which average siZe is less than the average siZe of 
granules 26. 
[0054] Granules 26, 28 are made or and/or are coated With 
a highly re?ective material that re?ects most, if not all, of the 
sunlight that contacts the granules as shoWn by the arroWs. 
Most, if not all, of the upper surface of bituminous compo 
sition 22 is covered by the granules, thereby preventing 
most, if not all, of the sunlight directed toWard the roo?ng 
and/or siding system 20 from being absorbed by the bitu 
minous composition 22. 

[0055] Referring again to FIG. 3, the smaller granules 28 
occupy the spaces betWeen the larger granules 26, thereby 
increasing the amount of coverage of the upper surface of 
the bituminous composition 22. The increased amount of 
granule coverage on the upper surface of the bituminous 
composition 22 is a signi?cant improvement over prior art 
roo?ng and/or siding system 20 as shoWn in FIG. 1. The 
increased coverage of the upper surface of the bituminous 
composition 22 reduces the rate of degradation of the 
bituminous composition 22, reduces the surface temperature 
of the roo?ng and/or siding system, eXtends the life of the 
roo?ng system, and/or results in a more aesthetically pleas 
ing surface color. The increased coverage provided by the 
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granules typically results in a 1-5% or more increase in 
re?ectivity of the roo?ng and/or siding system. The siZe of 
granules 26 is selected to meet the desired end use of the 
roo?ng and/or siding system 20. One non-limiting eXample 
for shingles, cap sheet roll or modi?ed bitumen roo?ng 
and/or siding systems is to use No. 11 grade particles or No. 
14 grade particles (particle range of 12-40 US mesh and an 
average US mesh siZe of 22 US mesh (i.e. 754 mm sieve 
designation)) for granules 26 and to use 28x48 designated 
particles having an average US mesh siZe of about 50 US 
mesh (i.e. 304 mm sieve designation) for granules 28. As can 
be appreciated, other siZed particles can be used for granules 
26 and/or granules 28. For BUR roo?ng and/or siding 
systems, one non-limiting eXample is to use a particle range 
of 2.5-9 US mesh having an average US mesh siZe of 3.5 US 
mesh for granules 26 and No. 11 grade particles for granules 
28. As can be appreciated, other siZed particles can be used 
for granules 26 and/or granules 28. It is not uncommon that 
the mean diameter of the granules for BUR roo?ng and/or 
siding systems eXceed 1 inch. Granules larger than 0.25 inch 
in diameter are commonly referred to as gravel. 

[0056] Referring noW to FIG. 2, there is illustrated an 
apparatus for forming a roo?ng and/or siding system 20 such 
as shingles, cap sheet roll roo?ng or modi?ed bitumen in 
accordance With the present invention. Reinforcement mate 
rial 24 is passed through a coater 30 containing liquid 
bituminous composition 32 to at least partially impregnate 
the reinforcement material. As the reinforcement material 24 
is passed through a coater 30, the reinforcement material is 
guided by one or more guide rollers 34. As the reinforcement 
material 24 passes through a coater 30, a continuous hot 
bituminous coated strip 36 is formed. The bituminous coated 
strip is then passed beneath a hopper 40 Which applies 
granules 26 (primary granules) on the upper surface of the 
bituminous coated strip. A gate 42 controls the amount of 
granules 26 that is deposited on the upper surface of the 
bituminous coated strip. The amount of granules 26 depos 
ited on the upper surface of the bituminous coated strip is 
typically selected to substantially fully cover the upper 
surface of the bituminous coated strip; hoWever, other 
amounts of granules 26 can be used. The coverage of 
granules 26 on the upper surface of the bituminous coated 
strip is generally represented by the coverage of granules 16 
in FIG. 1. For instance, When No. 11 grade granules are 
used, the coverage provided by the granules is typically 
about 95-98% (ASTM D6225). After granules 26 have been 
deposited on the upper surface of the bituminous coated 
strip, granules 28 (secondary granules) are then deposited on 
the upper surface of the bituminous coated strip as the 
bituminous coated strip passes under hopper 50. The amount 
of granules 28 deposited on the upper surface of the bitu 
minous coated strip from hopper 50 is controlled by gate 52. 
The amount of granules 28 deposited on the upper surface of 
the bituminous coated strip is typically selected to substan 
tially fully cover the eXposed upper surface of the bitumi 
nous coated strip; hoWever, other amounts of granules 28 
can be used. Typically, the amount of granules 28 deposited 
on the upper surface of the bituminous coated strip is less 
than the amount of granules 26 deposited on the upper 
surface of the bituminous coated strip. The smaller siZed 
granules 28 are deposited on the upper surface of the 
bituminous coated strip betWeen previously deposited gran 
ules 26. After the smaller siZed granules 28 are deposited on 
the upper surface of the bituminous layer, less than about 5% 
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of the bituminous layer remains exposed, and typically less 
than about 2% of the bituminous layer remains exposed. As 
a result of this multiple coating, multiple siZe granule 
coating process, a signi?cantly greater portion of the upper 
surface of the bituminous coated strip is coated by granules. 
As can be appreciated, more than tWo layers of granules can 
be applied to the bituminous layer. Typically, the smaller 
siZed granules are coated onto the bituminous layer after the 
larger siZed particles have been applied; hoWever, this is not 
required. The siZe ratio of granules 26 to granules 28 is at 
least about 1.511. 

[0057] After the granules are deposited on the upper 
surface of the bituminous coated strip, the bituminous 
coated strip is passed around a drum 60. As the bituminous 
coated strip travels about drum 60, many of granules 26, 28 
are at least partially pressed into the bituminous coated strip. 
In addition, as the bituminous coated strip travels about 
drum 60, loosely adhered granules 26, 28 fall from the 
surface of the bituminous coated strip. These granules can be 
disposed of and/or recycled for later use. After bituminous 
strip passes around drum 60, the bituminous coated strip is 
guided by one or more guide rollers 62 to a cooling section 
and/or pressing section, not shoWn. One or more press 
rollers 64 may be used to at least partially press granules 
26,28 into the bituminous layer for improved adhesion of the 
granules to the roo?ng and/or siding system. After the 
bituminous coated strip is cooled and/or pressed, the bitu 
minous coated strip is rolled up and/or formed into shingles. 
The process steps of cooling, pressing, rolling, and shingle 
formation are Well known in the art, thus Will not be 
described herein. 

[0058] Referring noW to FIG. 2A, another apparatus is 
illustrated for forming a roo?ng and/or siding system 20 
such as shingles, cap sheet roll roo?ng or modi?ed bitumen 
in accordance With the present invention. Reinforcement 
material 24 is passed through a coater 70 containing liquid 
bituminous composition 72 to at least partially impregnate 
the reinforcement material. As the reinforcement material 24 
is passed through a coater 70, the reinforcement material is 
guided by one or more guide rollers 74. As the reinforcement 
material 24 passes through a coater 70, a continuous hot 
bituminous coated strip 76 is formed. 

[0059] The bituminous coated strip is then passed beneath 
a hopper 80 Which applies granules 26 (primary granules) on 
the upper surface of the bituminous coated strip. A gate 82 
controls the amount of granules 26 that is deposited on the 
upper surface of the bituminous coated strip. The amount of 
granules 26 deposited on the upper surface of the bituminous 
coated strip is typically selected to substantially fully cover 
the upper surface of the bituminous coated strip; hoWever, 
other amounts of granules 26 can be used. The coverage of 
granules 26 on the upper surface of the bituminous coated 
strip is generally about 95-98% When No. 11 grade granules 
are used. 

[0060] After granules 26 have been deposited on the upper 
surface of the bituminous coated strip, the bituminous 
coated strip is passed about a drum 90. As the bituminous 
coated strip travels about drum 90, many of granules 26 are 
at least partially pressed into the bituminous coated strip. In 
addition, as the bituminous coated strip travels about drum 
90, loosely adhered granules 26 fall from the surface of the 
bituminous coated strip. These granules can be disposed of 
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and/or recycled for later use. The fallen granules expose 
regions in the bituminous layer that are not covered by at 
least partially embedded granules 26. These exposed regions 
have been found to be more easily ?lled by smaller granules 
that are subsequently applied to the bituminous layer, as Will 
be discussed beloW. It has been found that in many of the 
?nal products, there is increased coverage of the bituminous 
layer When loose granules 26 are removed prior to applying 
granules 28. As illustrated in FIG. 2A, there is a hopper 92 
positioned adjacent to drum 90. Hopper 92 is used to collect 
the loose granules for disposal and/or for later use. As can 
be appreciated, the use of hopper 92 is optional. 

[0061] After the bituminous coated strip passes around 
drum 90, the bituminous coated strip is fed to drum 94. The 
path of the bituminous coated strip betWeen drums 90 and 92 
is illustrated as an “S” shape; hoWever, other shaped paths 
for the bituminous coated strip can be used. As the bitumi 
nous coated strip passes about drum 94, the bituminous 
coated strip passes under press roller 96. Press roller 96 is 
used to at least partially press granules 26 into the bitumi 
nous layer for improved adhesion of the granules to the 
roo?ng and/or siding system. Use of press roller 96 results 
in granules 26 tWice being at least partially pressed into the 
bituminous coated strip (i.e. ?rst by drum 90 and second by 
press roller 96 and drum 94). As can be appreciated, the use 
of press roller 96 is optional. After bituminous coated strip 
passes about drum 94, granules 28 (secondary granules) are 
then deposited on the upper surface of the bituminous coated 
strip as the bituminous coated strip passes under hopper 84. 
The amount of granules 28 deposited on the upper surface of 
the bituminous coated strip from hopper 84 is controlled by 
gate 86. The amount of granules 28 deposited on the upper 
surface of the bituminous coated strip is typically selected to 
substantially fully cover the exposed upper surface of the 
bituminous coated strip; hoWever, other amounts of granules 
28 can be used. Typically, the amount of granules 28 
deposited on the upper surface of the bituminous coated strip 
is less than the amount of granules 26 deposited on the upper 
surface of the bituminous coated strip. The smaller siZed 
granules 28 are deposited on the upper surface of the 
bituminous coated strip betWeen previously deposited gran 
ules 26. After the smaller siZed granules 28 are deposited on 
the upper surface of the bituminous layer, less than about 5% 
of the bituminous layer remains exposed, and typically less 
than about 2% of the bituminous layer remains exposed. 
When granules having a siZe designation of 12x40 having an 
average particle siZe of about 19 US mesh (i.e. 958 mm sieve 
designation) are used for granules 26 and granules having a 
siZe designation of 40x70 having an average particle siZe of 
about 47 US mesh (i.e. 330 mm sieve designation) are used 
for granules 28, the coverage of the bituminous layer by 
granules 26, 28 is over 98%. 

[0062] As can be appreciated, additional coatings of gran 
ules can be applied to the bituminous layer to attempt to 
increase the coverage by the granules; hoWever, this is not 
required. Typically, the smaller siZed granules are coated 
onto the bituminous layer after the larger siZed particles have 
been applied; hoWever, this is not required. As a result of this 
multiple coating, multiple siZe granule coating process, a 
signi?cantly greater portion of the upper surface of the 
bituminous coated strip is coated by granules. 

[0063] Referring again to FIG. 2A, after the bituminous 
coated strip passes under hopper 84, the bituminous coated 
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strip travels to drum 98. Positioned adjacent to drum 98 is 
a press roller 100. Press roller 100 is used to at least partially 
press and at least partially embed neWly applied granules 28 
in the bituminous layer. Press roller 100 Will also at least 
partially press and at least partially embed granules 26 in the 
bituminous layer. As can be appreciated, the use of press 
roller 100 is optional. As the bituminous coated strip passes 
about drum 98, loosely adhered granules 26, 28 fall from the 
surface of the bituminous coated strip. These granules can be 
disposed of and/or recycled for later use. As illustrated in 
FIG. 2A, there is a hopper 102 positioned adjacent to drum 
98. Hopper 102 is used to collect the loose granules for 
disposal and/or for later use. As can be appreciated, the use 
of hopper 102 is optional. 

[0064] Once the bituminous coated strip passes about 
drum 98, the bituminous coated strip guided by one or more 
guide rollers to a cooling section and/or pressing section. As 
illustrated in FIG. 2A, the bituminous coated strip passes 
about drums 104, 105, 106. As the bituminous coated strip 
passes about these drums, granules 26, 28 are further at least 
partially pressed and at least partially embedded in the 
bituminous layer, and/or loose granules fall from the bitu 
minous coated strip. As can be appreciated, the use of drums 
104, 105 and/or 106 is optional. Another press roller 106 is 
illustrated as being positioned adjacent to drum 106. The 
press roller is to used to at least partially press and at least 
partially embed granules 26, 28 in the bituminous layer. As 
can be appreciated, press roller 108 is optional. 

[0065] After the bituminous coated strip is cooled and/or 
pressed, the bituminous coated strip is rolled up and/or 
formed into shingles. The process steps of cooling, pressing, 
rolling, and shingle formation are Well knoWn in the art, thus 
Will not be described herein. 

[0066] Referring noW to FIG. 4, another roo?ng and/or 
siding system 110 in accordance With one embodiment of 
the invention is illustrated. Roo?ng and/or siding system 110 
is a metal, plastic and/or Wood roo?ng and/or siding system. 
The roo?ng and/or siding system 110 is secured to a roof or 
subroof R by any suitable arrangement. The roo?ng and/or 
siding system 110 includes a base substrate 112 such as, but 
not limited to, a sheet of plastic, metal or Wood. The base 
substrate is typically a rigid or semi-rigid structure. The 
thickness of the base substrate is selected to meet the desired 
end use of the roo?ng and/or siding system 110. Applied to 
the top surface of the base substrate is an adhesive layer 114. 
The adhesive layer can be formed by any type of adhesive 
desirable. Some non-limiting eXamples include polymer 
adhesives, glue, bitumen, asphalt, etc. The thickness of the 
adhesive layer is selected to meet the desired end use of the 
roo?ng and/or siding system 110. Granules 116, 118 are 
coated on the adhesive layer and secured to the base sub 
strate by the adhesive layer. As can be appreciated, some of 
granules 116, 118 may be fully or partially embedded in the 
adhesive layer and/or not embedded in the adhesive layer. 
The composition, siZe, layer thickness, and/or physical 
properties of the granules are selected to meet the desired 
end use of the roo?ng and/or siding system 110. As illus 
trated in FIG. 4, granules 116 are substantially spherical and 
have the same siZe. In practice, the granules have a variety 
of different shapes and not all of the granules are the same 
siZe. The siZe of granules 116 is an illustrated average siZe 
of the granules. LikeWise, granules 118 are shoWn to be 
spherical and have the same siZe. In practice, the granules 
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have a variety of different shapes and not all of the granules 
are the same siZe. The siZe of granules 118 is an illustrated 
average siZe of the granules, Which average siZe is less than 
the average siZe of granules 116. Granules 116, 118 are made 
of and/or are coated With a highly re?ective material that 
re?ects most, if not all, of the sunlight that contacts the 
granules as shoWn by the arroWs. Most, if not all, of the 
upper surface of adhesive layer 114 is covered by the 
granules, thereby preventing most, if not all, of the sunlight 
directed toWard the roo?ng and/or siding system 110 from 
contacting and/or being absorbed by the base substrate 112. 
As can be appreciated, the adhesive layer can be formulated 
so as to at least partially function as a re?ective layer to 
further prevent sunlight from contacting and/or being 
absorbed by the base substrate 112. 

[0067] Referring again to FIG. 4, smaller granules 118 
occupy the spaces betWeen the larger granules 116, thereby 
increasing the amount of coverage of the adhesive layer 112. 
The increased amount of granule coverage on the adhesive 
is a signi?cant improvement over prior art roo?ng and/or 
siding systems. The increased coverage provided by the 
granules typically results in a 1-5% or more increase in 
re?ectivity of the roo?ng and/or siding system. The 
increased coverage of the adhesive layer 114 reduces the rate 
of degradation of the base substrate 112, reduces the surface 
temperature of the roo?ng and/or siding system, extends the 
life of the roo?ng system, and/or results in a more aestheti 
cally pleasing surface color. The siZe of granules 116 is 
selected to meet the desired end use of the roo?ng and/or 
siding system 110. Typically, granules 116 are No. 11 grade 
particles or No. 14 grade particles; hoWever, other siZes can 
be used. The siZe of granules 118 is selected to have an 
average particle siZe of less than the average particle siZe of 
granules 116. One non-limiting eXample Would be to use a 
particle designation of 12x40 having an average US mesh 
siZe of about 19 US mesh for granules 116 and a particle 
designation of 28x48 having an average US mesh siZe of 
about 50 US mesh (i.e. 304 mm sieve designation) for 
granules 118. 
[0068] Referring noW to FIG. 5, still another roo?ng 
and/or siding system 120 in accordance With one embodi 
ment of the invention is illustrated. Roo?ng and/or siding 
system 120 is a foam roo?ng and/or siding system. The 
roo?ng and/or siding system 120 is secured to a roof or 
subroof R by foam 122. Foam 122 can be any type of foam 
used on roo?ng and/or siding systems such as, but not 
limited to, polyurethane materials. The foam is applied to 
roof or subroof R by any knoWn method. The composition 
and/or thickness of the foam is selected to meet the desired 
end use of the roo?ng and/or siding system 120. Applied to 
the top surface of the foam are granules 124, 126. As can be 
appreciated, some of granules 124, 126 may be fully or 
partially embedded in the foam and/or not embedded in the 
foam. The composition, siZe, layer thickness, and/or physi 
cal properties of the granules are selected to meet the desired 
end use of the roo?ng and/or siding system 120. As illus 
trated in FIG. 5, granules 124 are substantially spherical and 
have the same siZe. In practice, the granules have a variety 
of different shapes and not all of the granules are the same 
siZe. The siZe of granules 124 is an illustrated average siZe 
of the granules. LikeWise, granules 126 are shoWn to be 
spherical and have the same siZe. In practice, the granules 
have a variety of different shapes and not all of the granules 
are the same siZe. The siZe of granules 126 is an illustrated 
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average size of the granules, Which average siZe is less than 
the average siZe of granules 124. Granules 124, 126 are 
made of and/or are coated With a highly re?ective material 
that re?ects most, if not all, of the sunlight that contacts the 
granules, as shoWn by the arroWs. Most, if not all, of the 
upper surface of foam 122 is covered by the granules, 
thereby preventing most, if not all, of the sunlight directed 
toWard the roo?ng and/or siding system 120 from contacting 
and/or being absorbed by the foam. As can be appreciated, 
the foam can be formulated so as to at least partially function 
as a re?ective layer to further prevent sunlight from being 
absorbed by foam 122. As illustrated in FIG. 5, granules 
124, 126 are spherical in shape; hoWever such shape is 
merely representative of one of many shapes of the granules. 

[0069] Referring again to FIG. 5, the smaller granules 126 
occupy the spaces betWeen the larger granules 124, thereby 
increasing the amount of coverage of foam 122. The 
increased amount of granule coverage on the foam is a 
signi?cant improvement over prior art roo?ng and/or siding 
systems. The increased coverage provided by the granules 
typically results in a 1-5% or more increase in re?ectivity of 
the roo?ng and/or siding system. The increased coverage of 
the foam reduces the rate of degradation of the foam, 
reduces the temperature of the roo?ng and/or siding system, 
eXtends the life of the roo?ng system, and/or results in a 
more aesthetically pleasing surface color. The siZe of gran 
ules 124 is selected to meet the desired end use of the roo?ng 
and/or siding system 120. Typically, granules 126 are typi 
cally No. 11 grade particles or larger; hoWever, other siZes 
can be used. The siZe of granules 126 is selected to have an 
average particle siZe of less than the average particle siZe of 
granules 124. One non-limiting eXample Would be to use a 
particle range of 2.5-9 US mesh having an average US mesh 
siZe of 3.5 US mesh for granules 124 and a particle desig 
nation of 40x70 having an average US mesh siZe of about 47 
US mesh (i.e. 330 mm sieve designation) for granules 126. 

[0070] The resulting re?ectivity of the roo?ng and/or 
siding system can be further increased by the use of the 
novel highly re?ective granules in accordance With the 
present invention. Prior art White granules typically have a 
re?ectivity in the range of about 28 to about 30%, and the 
resulting re?ectivity of the roof and/or siding system is 
about 25 to about 27%. Roo?ng and/or siding systems that 
include granules other than White granules typically have a 
loWer resulting re?ectivity. The loWer re?ectivity of these 
prior art granules results in higher surface temperatures and 
shorter life of the prior art roo?ng systems. The novel 
granules in accordance With the present invention have an 
average re?ectivity of at least about 35 %, and typically have 
an average re?ectivity of at least about 55%, and can be as 
high as about 99% or greater. Typically, such highly re?ec 
tive granules have a White color; hoWever, other colors can 
be used. When such highly re?ective granules are used in the 
roo?ng and/or siding systems as illustrated in FIGS. 3-5, the 
average resulting re?ectivity of the roo?ng and/or siding 
system is over about 30%. In one non-limiting embodiment 
of the present invention, the average resulting re?ectivity of 
the roo?ng and/or siding system is at least about 35%, and 
typically at least about 45%, move typically at least about 
50%, and can be as high as 95% or greater. The signi?cant 
increase in resulting re?ectivity of the roo?ng and/or siding 
system by the at least partial use of the novel granules of the 
present invention amounts to a signi?cant advance in the 
roo?ng industry. The increased resulting re?ectivity of the 
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roo?ng and/or siding system results in a reduction in the 
surface temperature of the roo?ng and/or siding system, 
Which in turn increases the life of the roo?ng system, makes 
the roo?ng and/or siding system more environmentally 
friendly, especially in urban areas, and/or results in reduced 
cooling costs of structures covered by the novel roo?ng 
and/or siding system of the present invention. The novel 
granules of the present invention are also selected to have an 
average re?ectivity light With a Wavelength of 2900-4500 A 
of at least about 50%, and typically about 55-100%. Light 
having a Wavelength of 2900-4500 A is knoWn to cause 
accelerated degradation of the bitumen and/or asphalt of a 
roo?ng and/or siding system. The composition of the gran 
ules is selected to reduce the amount of light With a 
Wavelength of 2900-4500 A from penetrating the granules. 
It has been found that the opacity of the granules has an 
effect on the ability of light With a Wavelength of 2900-4500 
A to penetrate the granules. The granules of the present 
invention generally have an average opacity of over about 
50%, and typically an opacity of at least about 55% to about 
100%. 

[0071] The novel granules ofthe present invention gener 
ally have an average hardness of over about 3 Moh’s 
hardness, and typically at least about 4 Moh’s hardness and 
up to about 9.5 or greater Moh’s hardness. The harder 
granules increase the durability and life of the roo?ng and/or 
siding system (ie increase impact resistance). The novel 
granules also generally have an average porosity of less than 
20%, and typically less than about 10-15%. Granules that 
are highly porous are susceptible to discoloriZation, and/or 
accelerated degradation due to Wet/dry and/or freeZe/thaW 
cycles. The novel granules are also selected to resist deg 
radation from Water and air and/or from a variety of envi 
ronmental contaminants such as, but not limited to, acid rain, 
pollutants, fungus, bacteria, vegetation groWth, animal 
refuse, insect secretions, etc. The novel granules can be 
made from natural or made-made materials. For instance, 
the granules can be partially or fully formed from natural 
minerals and/or polymers. The granules can include a base 
substrate, and can be coated With one or more coatings of a 
natural and/or man-made material. The granules can be 
selected to have a high or loW density, depending on the 
desired use of the granules for the roo?ng and/or siding 
system. The granules can also include materials that resist 
bacteria and/or fungus groWth, and/or other types of bio 
logical groWth. The shape and siZe of the granules in not 
limited other than by What is desired for a particular roo?ng 
and/or siding system. 

[0072] Certain types of granules have been discovered to 
have highly re?ective properties. These granules typically 
include aluminum such as, but not limited to metallic 
aluminum, aluminum oXide, aluminum oXalate, aluminum 
nitride, aluminum phosphate, etc. It has been found that 
aluminum-containing granules have eXcellent properties 
With respect to re?ectivity, hardness, porosity, and/or opac 
ity. The aluminum-containing granules can be of a natural 
and/or man-made source. When aluminum-containing gran 
ules are selected for use on a roo?ng and/or siding system, 
the aluminum content of the granules is generally at least 
about 5 Weight percent. Granules having an aluminum 
content that constitutes a majority Weight percent of the 
granules have been found to be very highly re?ective to 
sunlight When used on roo?ng and/or siding materials. 
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[0073] Several common granules used in the roo?ng and/ 
or siding industry do not fall Within the scope of the novel 
granules of the present invention. For instance, one of the 
more popular granules knoWn as Industry White (ceramic 
coated granite) has a re?ectivity of about 25-30% (ASTM 
E903), and When used on a roo?ng and/or siding system, 
results in the roo?ng and/or siding system having a resulting 
re?ectivity of about 23-27%. Industry White also has a high 
porosity of about 20%. The relatively loW re?ectivity of 
Industry White results in enhanced surface temperatures of 
the roo?ng system. Typically, a roo?ng system that primarily 
includes Industry White has a surface temperature of about 
155-165° F. on a sunny day With ambient temperatures of 
about 90° F. The increased surface temperature of the 
roo?ng system results in an increased rate of thermal deg 
radation of the roo?ng system resulting in reduced life of the 
roo?ng system, and in increased cooling costs for cooling 
the structure under the roo?ng system. Another common 
type of granules used is knoWn as “Black Beauty.” Black 
Beauty (coal slag) has a re?ectivity of about 2-5%, and When 
used on a roo?ng and/or siding system, results in the roo?ng 
and/or siding system having a resulting re?ectivity of about 
1-3%. The loW re?ectivity of Black Beauty results in sig 
ni?cantly enhanced surface temperatures of the roo?ng 
system. Typically, a roo?ng system that primarily includes 
Black Beauty has a surface temperature of about 180-200° 
F. on a sunny day With ambient temperatures of about 90° F. 
The increased surface temperature of the roo?ng system 
results in an increased rate of thermal degradation of the 
roo?ng system resulting in reduced life of the roo?ng 
system, and in increased cooling costs for cooling the 
structure under the roo?ng system. Granules formed from 
granite generally have a re?ectivity of about 5-20%, and 
When used on a roo?ng and/or siding system, result in the 
roo?ng and/or siding system having a resulting re?ectivity 
of about 3-17%. Dark gravel has a re?ectivity of up to about 
12%, and When used on a roo?ng and/or siding system, 
results in the roo?ng and/or siding system having a resulting 
re?ectivity of about 8-10%. Light gravel has a re?ectivity of 
up to about 34%, and When used on a roo?ng and/or siding 
system, results in the roo?ng and/or siding system having a 
resulting re?ectivity of about 25-29%. The use of granite 
granules on roo?ng and/or siding systems also results in 
signi?cantly enhanced surface temperatures of the roo?ng 
system. Typically, a roo?ng system that primarily includes 
granite granules has a surface temperature of about 165 -185° 
F. on a sunny day With ambient temperatures of about 90° F. 
The increased surface temperature of the roo?ng system 
results in an increased rate of thermal degradation of the 
roo?ng system resulting in reduced life of the roo?ng 
system, and in increased cooling costs for cooling the 
structure under the roo?ng system. Granules formed from 
limestone have also been used to some eXtent. Limestone 
granules are softer than other types of commonly used 
granules. The Moh’s hardness of limestone is about 2-3. 
Additionally, limestone is reactive With air and Water, and 
thus degrades When eXposed to air and Water. Limestone is 
also highly reactive With acid rain, thus readily degrades in 
urban environments. As a result, granules made solely from 
limestone are not commonly used. When pure limestone 
granules are used, the re?ectivity of the granules is about 
55-60% and the resulting re?ectivity on the roo?ng and/or 
siding system is up to about 45%. Roo?ng and/or siding 
systems that include limestone also result in enhanced 
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surface temperatures of the roo?ng system. Typically, a 
roo?ng system that primarily includes limestone granules 
has a surface temperature of about 130-145° F. on a sunny 
day With ambient temperatures of about 90° F. The increased 
surface temperature of the roo?ng system results in an 
increased rate of thermal degradation of the roo?ng system 
resulting in reduced life of the roo?ng system, and in 
increased cooling costs for cooling the structure under the 
roo?ng system. Marble, Which is chemically the same as 
limestone, is harder than limestone (about 4 Moh’s hard 
ness) and is less chemically reactive than limestone. Marble 
has a re?ectivity of about 55-60%; hoWever, the resulting 
re?ectivity is about 5 -10%. The signi?cantly loWer resulting 
re?ectivity is a result of the loW opacity of marble. Lime 
stone has an opacity of about 90-95%. Marble, in a granular 
form, has an opacity of up to about 20%. As a result, light 
is readily transmitted through the marble, thereby loWering 
the resulting re?ectivity of the marble, especially When the 
marble is applied to a bituminous surface. Therefore, marble 
is typically not used as the sole granular layer. The loW 
opacity of the marble results in accelerated degradation of 
the roo?ng and/or siding system from the sunlight, When 
used as the sole granular layer. Another type of granule that 
has been used is ISP Ultra Brite White. These granules have 
a re?ectivity of 44-52%, and When used on a roo?ng and/or 
siding system, result in the roo?ng and/or siding system 
having a resulting re?ectivity of about 40-44%. Roo?ng 
and/or siding systems that include ISP Ultra Brite White 
result in increased surface temperatures of the roo?ng sys 
tem. Typically, a roo?ng system that primarily includes ISP 
Ultra Brite White has a surface temperature of about 125 
135° F. on a sunny day With ambient temperatures of about 
90° F. The increased surface temperature of the roo?ng 
system results in an increased rate of thermal degradation of 
the roo?ng system resulting in reduced life of the roo?ng 
system, and in increased cooling costs for cooling the 
structure under the roo?ng system. 

[0074] All these types prior art granules, eXcept limestone 
and marble, have a re?ectivity beloW 55%. In addition, all 
these types of granules have a resulting re?ectivity, When 
applied to a black body such as asphalt and/or a bituminous 
material, of no more than 45%. As can be appreciated, these 
common granules, if desired, can be included With the novel 
granules of the present invention of roo?ng and/or siding 
systems. 

[0075] Several materials have been found that can be used 
to form granules on roo?ng and/or siding systems having the 
desired re?ectivity, hardness, porosity, and opacity. The use 
of these materials results in signi?cantly improved resulting 
re?ectivity of the roo?ng and/or siding system. Roo?ng 
and/or siding systems that include granules in accordance 
With the present invention result in reduced surface tem 
peratures of the roo?ng system. Typically, a roo?ng system 
that primarily includes the granules in accordance With the 
present invention has a surface temperature of about 115 
125° F. on a sunny day With ambient temperatures of about 
90°. This reduced surface temperature of the roo?ng system 
results in a reduced rate of thermal degradation of the 
roo?ng system resulting in longer life of the roo?ng system, 
and in reduced cooling costs for cooling the structure under 
the roo?ng system. 

[0076] One material that meets the criteria of the novel 
granules of the present invention is a material named 








