WD 03/ 014492 PCT/ US02/ 24530 ROOFI NG SYSTEM AND ROOFI NG SHI NGLES
SPECI FI CATI ON BACKGROUND OF THE I NVENTION 1. Technical Field O The

| nvent i orwOhg/opresent i nvention relates generally to a ro@Crrgpoyystem and
‘to roofing shingles that may be utilized in the roofing system In
particular, the invention relates to the construction of roofing shingles
featuring uni que conbi MRROIOCFING SYSTENM AND ROOMNG SHAINGIESSYSt em t hat
utilizes the shingles. 2. Background I nformation Roofing products are often
divided into three broad groups: shj | roofing and underl| aynent.
Shingles and roll roofing typicall ﬁ%@%ﬁ?éﬁ@g outer roof coverings
designed to withstand exposure to weather and the el enents. Asphalt
shingles and roll roofing generally contain the same basic conponents which
provide protection and | onBAGKGROIEND SHSTHEAR ONasphal t roofing
products. Typically, the underlaynment is first laid on top of the roof,
and then the outer roofing covering (e.g., shingles or roll roofing) is
instal |l ed onytpRhelkatiigldUPCERd BYE8RIYn: Asphalt shingles (sonetines al so
referred to as conposite shingles) are one of the nost commonly used
roofing materials. Asphhépres¢ritigjieatiomeajetehgdngtidlyde a reofigriystefnednd tor

fi berglass nat basge. o i.ch_an asphal t,coatd ng i.,s applied.. The organic
Fert or 1 bertrhestingles Bk By MoBTPRE ok R f 2R pECWer e Lo
withstand nhRehtes reldtdgo thwdtabint@ioniof dcHngahinglesdoshuses wighd¢nitihatitinki es,
and the asphalt coating  provides resistance to weathering and stability
under t enper af dimengiopy E@exroofing syaten that yiplizesdhe shingesal granules is al so
commonly applied to the asphalt coating to forma weather surface which
shields the asphalt coating fromthe sun's rays, adds color to the final
product, and2mBakprbenddddihatoral fire resistance. Asphalt shingles are
typically manufactured_as_strip or three tab . shingles, | am nated shingles,
i nterl ocking shingles, Rﬁﬂﬁ“ﬂ%&%“?ﬁ@i‘\ﬁeaﬁé‘ﬂg%drﬁn%‘ihg%e Ifha gm%}%ﬁ*'ig'ﬂg??ﬁ

wei ghts and g0l Qbfng EYEMdPRYABN R SAAds RAIOBFETng t{iEalR) MRk diCRYut& oSt
service life, and ?‘%re resi stance advantages over wood shingles, wood

shi ngl es ar eroof ooetringe degigreildo vadisdud expstuedd wepthensididre alemenést i Asphalait ur es,
such as their,. reatedr =1 03/ 014492 PCT, U802lg4530 t hi cémehssh as %orrpared
to asphalt sﬂFﬂ%‘F%%“, rRlire g e lly conain the fepe bayic auppeents which provide

protection and long term wear associated with asphalt roofing products. Typically,

the underlayment is first laid on top of the roof, and then the outer roofing covering
(e.g., shingles or roll roofing) is installed on top of the underlayment.

Asphalt shingles (someﬁmes also referred to as composite shingles) are
one of the most commonly used roofing materials. Asphalt shingles may include an
organic felt or fiberglass mat base on which an asphalt coating is applied. The
organic felt or fiberglass mat base gives the asphalt shingle the strength to withstand
manufacturing, handling, installation and servicing activities, and the asphalt coating
provides resistance to weathering and stability under temperature extremes. An outer
layer of mineral granules is also commonly applied to the asphalt coating to form a
weather surface which shields the asphalt coating from the sun’s rays, adds color to
the final product, and provides additional fire resistance.

Asphalt shingles are typically manufactured as strip or three tab
shingles, laminated shingles, interlocking shingles, and large individual shingles in a
variety of weights and colors. Even though asphalt shingles offer significant cost,
service life, and fire resistance advantages over wood shingles, wood shingles are

sometimes preferred due to their pleasing aesthetic features, such as their greater
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| ayered | ook for a roof. Various asphalt shingles have been devel oped to
provi de an appearance of thickness conparable to wood shingles. Exanpl es
of such awphwalot449shi ngl es are shown in U S. Pat. No. 5, 232CFAGorne458a | ed
"Met hod of Making a Thick Shingle"; U'S. Pat. No. 3,921,358 entitled
"Conposite Shingle"; US. Pat. No. 4,717,614 entitled "Asphalt Shingle";
and U.S. Pat. tibeknesplas cadg@@ecd@7asplmli shiregles, Wairh mRayr teswdhimd marepleasiige. " Sone
| am nat ed aspfialt ds]gi | es s%rml ate the appearance of slate roofing
shingles. See YU 3?%‘?&“&8.' Des. 369, 421. Each of the patents mentioned
in this paragraph is |nw_&a&;_ﬂﬁlt@hﬁngﬁﬁﬁﬁ\%ﬂfe@n'&@ﬁﬁbﬁbd‘t@pké\%df%ﬁ' rety. In
addition to these patents, significant inprovenents in the art of roofing
shi ngl es have appesatange o floelagsseninnsaghde tostioddshingdes. Famplisnf sBeIBEPhAR9;

5,611, 186; an 746 i y 1 nated. fin i.ngl e’ issued
to Weaver et g%i%gpegg%e %lg gﬁngﬁggs'teﬁg)a&'tlﬁ%%%%g&%@eﬁlﬁﬁﬁi Ig?’i%é’ld O%Qﬂ}%%gga ih’@ge
patents di scl Ghingld"all.fHtaeNd.G0I21 [BF8LRiifl€ Cortigdsit SRRGISOUS Fat.&Nd.he
illusion of thickness ar d relatively flat surface by including a

th
backer strip Heth/dy4<snfitled ?gwagghgkgké’i agbH SaPht- DepdNo P93 TteatidedviBabe n

the color is ' it Digp tiah. : e Lscal so
i ncor por at ed g?hédg’;@ra\égn}%gélﬁetrsg:ﬁiﬁ 1?115]111}:1@%@ l?dﬁtr%lp@ &ﬁg‘g(?@?eotggségeﬁq}p@%gﬁe nts
i ncl ude the ushktafoofiag geinglehiSegleS. Pwatit Np. Des.[B6042ap Eaek bf the pafen@r eat er

than about 7 inches 1o provide a npre pleasing appearance . and a greater
vi sual i npact thﬁ??f{/ﬁnéﬁﬁé’a@m ASHCORPRERY W@rﬁ%‘ieﬁlﬁ’ﬁ@l IS @EBetyi n

di us. P It i : Jotd N + nat ed
pendi ng at ent App,l?ﬁ@&lh@ﬂ‘tostﬁéé ag%zgﬁﬁffég%ﬁlﬁ%?\%%{éﬁg ifi¥he &QF Nat €

Roofing Shingle” and filed on Septe , I'S I ncor porated
herei n by ref epadimgeshiriglesilage bexn disstlysed 8hd pafbuted inyPiS Plat. Wdsa¥,26a92t t | ap

section, a part..of which_] osed ta .the environnent, .and, a headl ap
section, whi cﬁ’éllz’lé%%l} e%ki@?ﬁg?wlﬁg% Q@E‘Pﬂ?ﬁ Rd}c’?lt%ﬁéh@ﬂ‘? nieEd H the
next row abovevealbeetheamasiseelth e ik Corporadd ¥f DAIUR. The Hfdntd Bsdibde

i nprove weat herproofing, (ii) insure that a mgjority of the roof 1s covered

by at |east &Heinpiggseolsre shinglesalsveleped torsrestrithaillusionsef thisknésapedensh ohead! ap

section, and (i b J . cti.on and handling.of the shingl.e.
Accordi ngly, I%éeléﬂé‘%e})f ggte a%é %fggﬁ@ﬁ}%oanﬁag o Sgﬂ? ﬂ@ll&% Stﬁg(}?l?‘f’go a‘fO]&r 581?‘%#1
exposur e ar eaafi¢betweeh bk BheteibthistcoRp is@tforanwitiin gieab eBadthémhdseithebes) has

required retooling of existing machinery because standard equi pnment
typi cal 'y pro8aeBS inalsenggroeraied bkpieengedicrrinn dpeiretys. 25 i nches. The

CLETET ot Yot o S5 B A E O AR i !

buttlap section of greater than about 7 inches to provide a more pleasing appearance

and a greatér visual impact by providing enhanced dimensionality, as disclosed in
pending U.S. Patent Application Serial No. 09/401,392 entitled “Laminated Roofing
Shingle” and filed on September 22, 1999, which is incorporated herein by reference
in its entirety. Shingles typically have a buttlap section, a part of which is exposed to
the environment, and a headlap section, which is covered by the buttlap section of the
shingle in the next row above. The headlap section is typically wide in order to (i)
improve weatherproofing, (ii) insure that a majority of the roof is covered by at least
one layer of buttlap section and at least one layer of headlap section, and (iii) aid in
the production and handling of the shingle. Accordingly, heretofore the production of
shingles having a greater exposure area (e.g., having a buttlap section of greater than
7 inches) has required retooling of existing machinery because standard equipment
typically produces a shingle having a width of about 13.25 inches. The present

invention enables the production on existing equipment lines of a variety of roofing
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shingl es providing for enhanced exposure while still ensuring Class Afire
resi stance ratings. SUMVARY OF THE | NVENTI ON The present invention is a
roofing swetwamdzaxing a nultiplicity of courses of roofi mgTaisongises and
interply material conprising at |east one course of interply material

over |l apping at | east about 10% of a first course of shingles. A second
course of shphiggles praviding iy eahanced sxpasuysovhiletillomsutieg Clase Adfiry resistanceal  and
the first c%_{n%g of shingles such that nore than about 40% of the first
course of shinglFes is exposed after installation. The roofing systemhas a
class Afire resistance rating. The present invention also includes the
roofing shingles that my be SUMMARY OF THE INVEXEINON e roofing system
Such shingles may be asphalt roofing shingles. For any of the shingles,
the wiwdth of the shingle is at |east about 20% of the shingle' s |ength.

The asphalt shingles ngi‘eﬂéeSPWr%%enE@B Ishioegng sysem having amedtiksivgifes. In

roofing syst f @ﬁﬂg&gﬁg} | i | : i i es, the
shi ngl es conpg('r%i&gée% %f?r?st an S%s%ﬂ%ﬁ%ﬁ%lﬂ&a&&%&%%@%%@1??5?§1€e% |§r$3ge sheet
has a headl apitepbtmateriahaicalapping blpass ebditd0% ofd fidt comrse gflshinaldst Y of t abs
whi ch are spaced apart.to define one . or nore openi ngs hetween_ the tabs.
Each of the %ngﬁ%"grs%lof#hé‘?éﬁ Qestlans dileast %P%‘%PBP?&W&?&%HW?%@ e The

wi dth of t hefilitbhe®os@shdleysch ok mdréah aﬁ&ﬁqb%@%@hrétgsuf%geé}g 1%%356

shingle. The second shingle sheet is attached to the undersi
first shingl expssedefieriastpliatiopo The senfingsystsmcas hclag A fileaedipemiemgisng. bet ween

the tabs. Th .shingl e, sheet, has at.least firs second, .angd third
horizontal st §)[%|gé(}ﬁsl{] glgggﬁo&cﬁ%dsegﬁgtmpg%%n%?st{hﬁ{mﬁ%g? Pﬁﬂ%ﬂddf‘ %he
second sheet inwBhtive rodfitg ey4Ras e Judl ¥ hicbORPRAIN SO NRRRs! P6r 4y  The
striations conprise elongated quadrilateral areas. The striations provide

a col or gr adtheishHelss, te Wi ﬁ‘é{tfthepﬁ%glﬁis 3 rest abryt Y% ohtheshingials onedt  whi ch
are exposed {f Qétfﬂplttsﬁhﬁgfég‘ﬁﬁk%%ﬁgttmélés% lz‘rﬁil?ﬁfedIsﬂir%{&?.t her embodi ment,
a l'east p

a fourth horizon strfation 1s across artiraP “portions of the
second sheet which ar ehergodingdydtbmoofihe presempevintigs fdeiripaamifaed abs.
Again, the striations prqvide a, cq)or gradation on at |east the partial
portions of S}Pﬂ@e%glﬁ%ﬂg“gg%"é’lm%ﬁe stapd seeepd shiggleshesiy h lagrsbihinglp gheet

bet ween the B:%basheaa&? s\%twnkhtr)lgfa lﬁﬁﬁ% é@fzti&p@cﬁﬁ dgﬁﬂl%ﬁtﬁ%%%ﬁyn@% gnd shingle

i ;
sheet of each shingle may approxi mately eq S havi ng
t hree stri at $pened apart toalefine oomor mbreatpeninpgebetivdemhtheadbst Each bf the tabzdat bi r d

SUrTati ons. TRy, ey AR A A S 5 1R SBARLI4S5, BT UB02) 24590

least about 40% of the width of the shingle. The second shingle sheet is attached to

the underside of the first shingle sheet and has portions exposed through the openings
between the tabs. The second shingle sheet has at least first, second, and third
horizontal striations thereon across at least partial portions of the second sheet which
are exposed through the openings between the tabs. The striations comprise
elongated quadrilateral areas. The striations provide a color gradation on at least
partial portions of the second sheet which are exposed through the openings between
the tabs. In another embodiment, a fourth horizontal striation is across at least partial
portions of the second sheet which are exposed through the openings between the
tabs. Again, the striations provide a color gradation on at least the partial portions of
the second sheet which are exposed through the openings between the tabs.

The width of each of the striations on the second shingle sheet of each
shingle may be approximately equal. In embodiments having three striations on the

second sheet, the widths of the first and third striations may be approximately equal
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and approxi mately one-half the wdth of the second striation.
Alternatively, the wdths of the first and third striations may be

appr oxi newelog/oegomnl and substantially w der than the w dPoTafSorv/ms3isecond
.Sstriation. Further, the third striation my be substantially w der than
the second striation and the first striation may be approximtely tw ce
the width of dddexppluxtmately srethabithe ividth lo€ theaetomigtidativme A lafmdtivelypthes ent

i nvention, shinpgles jin_each @Surse bear i g? three striationg o

. f .
appr oxi mat el yWEHisAT thi fishandpgsirptiopemay if apRrinaiely sApHgnd subantially t ne
wi dths of th 1 @?ij 1 =1 I PuRink! @ VA and are
appr oxi mat el sw%fﬁlfflhragl tf}dgﬁ émfjtc}iltéhédgghtsﬁgﬁggcgnd sit?iéglg?%ﬁbé{h te?gﬁg?i vel y,
shi ngl es i n embbtantiallyseidoethan Hp seborlstsationand dnsiict stapiioromiaghtel y equal

wi dt h may be | aced, adj acept t.o.shingle rein the widths of the first
and third str? ‘?’%‘ﬁ‘é‘te;f 1 @ﬁ%gﬁhr?glﬁqg@‘radﬁ%lﬁoﬁnd are substantially wider
than the width of the Smagoﬁiné's?étbﬁfbftheﬂﬂgéeﬁﬁ BR8htioh, sBIRERY ESachRo@EN

course bearing three striations of approximately equal wdth may be placed
adj acent to stdangg 8geewtdrtons aflapprokimatelyeqialwidth hay beiplcethadiadenito wi der

than the second striati.on, and,ih I LSt Sthlation. isS approxi.mately tw ce
o den o indles wternPand PRt he-ifg ald fidfions aRRRpRNREE bl o g
four striati ofifl £¢ apHBRIITBAEhNS BRUAIHG Tthe sePBid BRiafbRC Altediivdgnt t O
shingles bearing three striations wherein the widths of the first and

third striati®weelesria eaplpeassarhpedny theepisiriationg od ppprogispatelyieseal avigthgney bral f

the wi dth of S i af | QR. . | 1.0: . course
beari ng four @F (?eldaaﬁ:{%% tg%ﬁfgg%F %ﬁ%ﬁ)gﬁ%w g%ﬁ&?mﬁ%ﬁﬁlﬁat%ggﬁag%%ﬁ édj acent
to shingl es gpesdimgtelheprl sid aratulnsmtinlhe widen thdnahsvivildth f dfe sebndfstrigionand

third striati .are approximately equal,LK and are w der_than the w dth of
the second stARGEORALY, glagles ingcly gpyse bepripg diee stindensRIAPPIFmelgly equal

striations of i i - A i ngl es
bearing thr eewggf??%?ibgﬁga%\%\%gggﬁk %\ée}ﬁlﬂti%? r eggi?liﬂéﬁl%ﬁ%ﬁéﬁﬁgﬁﬁg%ﬁlﬁg |y

wi der than t heidsethandhetecomt stuaticamahdtthefifst stsiatien isi appiocmmatslydpcedtke madibl y
tw ce the w dt o{ .the.third striation. In all of the aforenmentioned

| ami nat ed shi?'gtp% A8nt s, each of the tabs on the first shingle sheet
of each shingle may haveyghei hii@nh o5 Purse DRbidsStour k@b anot her.
Addi tional ly, the dinmensions of one of the tabs on the first shingle sheet
of each shi ngirprewipatly ¢qual widhmaidegplaved Hidinssnidp shingles bearing theeerstiipgiongEach

S ngle TR TYAS  Y 885 R B P 5RO

approximately one-half the width of the second striation. Moreover, shingles in each

course bearing four striations of approximately equal width may be placed adjacent to
shingles bearing three striations wherein the widths of the first and third striations are
approximately equal and are wider than the width of the second striation. Also,
shingles in each course bearing four striations of approximately equal width may be
placed adjacent to shingles bearing three striations wherein the third striation is
substantially wider than the second striation and the first striation is approximately
twice the width of the third striation.

In all of the aforementioned laminated shingle embodiments, each of
the tabs on the first shingle sheet of each shingle may have a different color contrast
from one another. Additionally, the dimensions of one of the tabs on the first shingle
sheet of each shingle may differ from the dimensions of others of the tabs. Each

shingle may further comprise an interply alignment line positioned horizontally across



t he headl ap section of the shingle. The interply alignnent |ine may be
positioned horizontally across a common bondi ng regi on of the shingle.
Each | amwatoadisabi ngl e as descri bed above may further conmpCTras0z24530
transition stripe disposed between a pair of horizontal striations having a
color value conprising a mxture of the colors associated with the pair of

hori zontal stylati . L, Xt t: I i bout
25% o 75% oft "t Peidtiy soetihLlT (% ShHE, ne ey oRlefm iR in By ol
striations. Teizontdliy aabss heonmdh bapdisgrigionofahe daangleshi ngl e in the roofing
system described abov be at | east ou 0% of th i dt h of, the
shingle while the int E%ﬁjarﬁzg@@fi.sgqngfwaﬁa@eé a&ﬁ)mrﬁa}s o PEEBTS%hout
100% of the vdkiioRstridetisRedd wweel%m pat ﬁfhoﬂzbﬁfan%w&{smavi sk the

buttlap section of each such shingle maybe at |east about 80% of w dth of
t he roofi ng sempgismguthixsueiof therodorp hssoetated it thegpir & herizontalisttidtions. f r om

about 105% t o about 13Q% of .the w.dth. of the roQf) hi ngl e. . Each shingle
of the roofi g@e f° @c@}%%@ag%%léderé‘gfnﬁgﬂ)/‘é&%{“ pdegép/(‘}é)gﬁg C\Rﬁloﬂtvﬁﬂl(?fot%at

| east about 6f38h of thehairwrdbhzdifalisheatidhs.ngl e while the interply materi al
has a wdth of at |east about 100% of the width of the shingle.

Albt ernat i ve:c y, each suble widinef the hufjlap sectionef exqhoshingde i the IﬁOQfﬂllg@B’StE@ast
watn of frofieanith b ubinay bag Bl A A0 it VoM AP B L Bl Ble M B

roofing syst dmegily ilieritl @B§hiavé Bwedthiofat 1B aBoute1008d sftle Width@ff diteroofing
| am nat ed shingles conprising a first shingle sheet having a_headl ap

section and &hinglg (plsrmativaly, she Wikkh ofithepuiflan seeten ofeash shcthshingle migy heat
d t ' 0 . ' : : th
spaced apar 1{3& 91%.1@6 o Qd¥switth o i % foo?iltﬂg @hﬁgﬁoﬁ@i{@g 'ﬁ%téxﬁ}‘_l?y EF%%E\%} 15?% Raypf 4 t he

tabs has a relative uniformc rou a of the
buttl ap sect ivadtnefyfrdme ahdutl 104%¢ toabouit 130006 0the whdth ofitlit fvofihg thiaglshi ngl e. The

shingl e al so includes second, shingl e .sheet attache o the . underside of
The Tirst shingl e sheelEamauRERGlobe MATRRG BoR (FoRboL APOSHESY WGt he
openi ngs bet vegRskb¢idRRE atgl_@%t b6b1R W84 oﬂtﬁé‘%vlidtﬁ'@)?t}%fshh{gﬁ wWahs tRfindelfty f 1 r st \

shingl e sheet. I n one enbodiment, the wdth of the buttlap section of each
shingl e nay thaenal Hasastidthizdat leaguboit 10080 of the width of ithee shingie)| Altevnatieely.he

interply material has.a, width of at |east,abaut. 100% of,  the.w dt.h.of. t he
oot 1 ho sy ngekh el ails FoLheh i Bbor a2 e abe R e e e SridiaR e e
shi ngl e maybeah@khihgesthiRBHnt RiteMd] Gl a KfidthE fronPidud Y0SNhite absutiBOYE t he
interply material has a width of fromabout 105%to about 130% of the

wi dth of the ofithegidih oftheishigglengl e nay have an exposure width of at -5
The roofing system of the present invention may alternatively include

laminated shingles comprising a first shingle sheet having a headlap section and a
buttlap section including a plurality of tabs which are spaced apart to define one or
more openings between the tabs. Each of the tabs has a relatively uniform color
throughout the tab. The width of the buttlap section may be at least about 40% of the
width of the shingle. The shingle also includes a second shingle sheet attached to the
underside of the first shingle sheet and having varying portions exposed through the
openings between the tabs and below at least one of the tabs of the first shingle sheet.
In one embodiment, the width of the buttlap section of each shingle
may be at least about 70% of the width of the shingle while the interply material has a
width of at least about 100% of the width of the roofing shingle. Alternatively, the
width of the buttlap section of each shingle may be at least about 80% of width of the
roofing shingle while the interply material has a width of from about 105% to about
130% of the width of the shingle. Each shingle may have an exposure width of at
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WO 03/ 014492 PCT/ US02/ 24530 | east about 60% of the width of the shingle
while the interply material has a wwdth at |east about 100% of the width
of the shwogbmi44#d t ernati vely, each shingle may have an expamsar/245e dt h of
at | east about 64% of the width of the shingle while the interply material
has a wdth of fromabout 105%to about 130% of the width of the shingle.
The roofing syseashelsut 66 of theswisith phihe shingle while the insembit inetetipl has alwidth at

three tab asph i i h st.ens, h shinngl e ave an

exposur o wi at n o5t AP P8 of i SRS HERR. At are SR RBE A Ea he
interply mater ieaposueswitth of altlbastbbdue 85% ok Hidt 0Phe fshinbR Witk the Ritedp
shingle. Alternatiy each shingle nmay have an exposure w dth of at” | east

ly, eg
about 64% of t FRAGHANAS sidihel Srmahoat (% &o ahowg 13096 @f Bieywidd: ef thakhingks. a

wi dt h of from about 105% o s .of the shingle.  In the
embodi ments of the roofi Onlglggystgnsyﬁ%%w%ﬁpezé%g%wé%?u?%glayiaﬁ?@?w@y HEELE{%I al
is conprised ofhree tehtasphainshiglese In sty syatetnsn@ichishiable mdehdvet & lppsurewiigni al
may be conprised o ubstrate having an iqnic charge coated with a
coating havi ngogg%Lq‘?fati %OPS/&{%@?@%WM@G shiaglg wvhile e intraply epterinl dias o
essential |y of yagdia |kt abdBL A0 anly : eR : |

mat eri al bonds the afi |1 ear mat gr()/?glfﬁtegggﬁhﬁg?&e%ﬁ t'o&t%lga%{% t“'?%‘?gﬁﬁﬁlﬁe
coating does nowytlagedn exposughwidtheofs bsstr aboet 640k ef thetveidii of therliiegleathilway be

from1l0%to 25% b i gh lass fihers . and the coating be from_ 84%to
96% filler sel etléﬁﬁﬁyg?ﬁtt?ﬂ%%@ﬁ'%Wb‘REBﬁErPg’tqbﬁﬂt bqsff%%g?g%ﬁfﬂlﬁ@‘é&%ﬁ um
carbonate, cer g@shidpl&r ospheres and m xtures thereof, and from 16%to 4%

acrylic latex binder material. Alternatively, the interply material nmay be
conpri sed of a substrat eln fganthgdimentoed the sindingsysoatsethnmmized ebiegthewi t h a

coati ng havi ng; Lal:|y: ionic rge. Agal .the, coati

consi s'? S esseg%‘? %Wﬁg@hgmfs %Pﬁgﬁ&%fg r‘?’ég?r a&ﬁgﬁggﬁgﬂﬁéﬁn"gfi@?e ihﬁlmtﬁlﬂiﬁ}g t he
bi nder mat eri aiahwitimaybe chinptissd oratebitalte hoagss Ekﬁfonﬁﬂﬂlaﬁ% doBRd SHisE ERkiR
The coating dogs .not bl eed through the substrate, The substrate is cove?ed

on the other $¥'d@e ﬁﬁsf’%tlaély\ﬁbi emsgpisrchpigse e sbttegmoneisis shsegdaliscefedfiflerom

e The wat o yaloeeBREL Ak O TnEBha kil (B0, Mo TR Mol Bae bl

substrate wit hamhtodbihesistete. Fhe koatimtders adtsblesdethtbegh Hdxbstidle PERSinkGpl. S.

RN IR LA E TN BT M T S

coat el on bot oy oot Bk SRR Anbhe SrAURIGANE of IR APl fui" e 0°
carbonate, ceramic microspheres and mixtures thereof, and from 16% to 4% acrylic
latex binder material.

Alternatively, the interply material may be comprised of a substrate
having an ionic charge coated on one side with a coating having essentially the same
ionic charge. Again, the coating consists essentially of a filler material and a binder
material and the binder material bonds the filler material together and to the substrate.
The coating does not bleed through the substrate. The substrate is covered on the
other side with a water vapor impermeable material selected from the group
consisting essentially of metal foils and preformed plastic films. The water vapor
impermeable material is attached to the coated substrate with an adhesive. Such
materials are described in pending U.S. Application Serial No. 09/897,308 filed on
July 2, 2001 which is incorporated by reference herein in its entirety.

Additionally, the interply material may be comprised of a substrate

having an jonic charge coated on both sides with a coating having essentially the same
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-6 WD 03/014492 PCT/ US02/ 24530 ionic charge. The coating again consists
essentially of a filler material and a binder material and the binder

mat eri al wordsi44be filler material together and to the sulpSTrEsvm24530he
coating does not bleed through the substrate. One side of the coated
substrate-is covered wth a water vapor inperneable material selected from
t he group consi&iid S | : | 4

e The wat oy ousgs PRELdEnL Nehh A cooblay BF S SRRl ok
substrat e wi t hmatersed hed thedinddr neterial bowdsythe fitler matedal togethdrand cathedubstrate.

substrate may covered with a netal . foil water _vapar rrier material

and the ot her 35880%%“& &S SQIS@EWF& %‘bﬁﬁﬁﬁe'bgnﬁé\%éPgalevﬁoﬁ“i‘?déu?ﬁt@?fﬁﬁ ned
plastic film weiesd WRRAQA ailgip% P I ;o

| npermeabl e materials rraV;; tbe a?t}e gﬁ%ﬁgﬁsyﬁ?gggée% su rgtﬂ%éé?gﬁévic?%swgﬁlg
adhesi ve. Furt lsésentigbit of metdldilo find preforosd piagtis Gibus. r Biewatay viper impdractablet h

t he sane water vapor .| ahl e terial el t her, a. net folLl .or a .
preformed pl asth ac'sl%falr1 fsrﬁqpa%‘?rﬁgtﬁ%‘ipggegesgb %ﬁ%ﬁg&htaﬂ apﬁg@lvgoaghamagm%tqngtsgiw th
an adhesive. | of fée@daraROBEHAR they bé Byttt 8 niveHl (816 whicP Pt Yutier H8%ial

filler selected fromt heggroup consi st it;g of fly ash, charged cal ci um
carbonate, cepBhihe othe sileod dheepatadsubstraiemes be hevesed withd preformabplasts 4%

acrylic latex ki ' rnadt i . proof .coating, my be
dsed i nst ead of "Haier EBbERimec HElAhl. fFodler b BBkt T e
enbodi nent s desmyibbattacizdve thescoatldaabstrhtd withnah Béhesie0 FRrtEaNBothsided of the

essentially of |ow density pal yethyl ene, high density polyethyl ene,

pol yet hyl ene- vF?F_Wd sa"g’étréf?él}ayd%ﬂ %WQWHE%ZS%?)WW Nypdrdepemegsblsmatetialny | on,
polyester = andcffhetlahl fohidk 8GhefoRhdIRGH ML WhidnfP PR dchs AANESIAE Such
as an asphaltic adhesive sinilar to standard I'am nating adhesiVvés, nay be
used. In the redfsiraty wijtsareadhetive.hin pich sebbdinmenen theawating may bafiouesdwter pl y

mat eri al s may 0..be | oyed.  One such .materjal s conprised of a roll

roofing pr odug%(%i tHEelr a@gﬁt@gﬁ% e SRRSO ig ?fjafg’easbo%ﬁaé%?d\/ﬁa_cﬁn%%‘ﬁaﬁtP’c_

material and ncaenad midbheles Snd MHLFR thetstTintl WoR P4 MBI EIdc 1hdx DRI | Sed

of asphalt inpregnated félt underlayment material. I'n a further enbodi nent

of the present t Abernativady.riowitenirosfetating magrpenissbimstaad obthedeck of a

building, a fi [ rlayment material attached to the roof
g R

deck, a second Yer o r aeyrrent material attached to the first

layer, and a multiplici e afhesiveroeme @bb@idnfidicsévegl85veds kaehied flofh fhbe
second | ayer of underlaynent material. The underlaynment material may be any
of the inter pl group consisting essentially of low density polyethylene, high density polyethylene,

polyethylene-vinyl acetate, polypropylene, polyvinylidene chloride, nylon, polyester
and mixtures thereof. Alternatively, an asphaltic adhesive, such as an asphaltic
adhesive similar to standard laminating adhesives, may be used.

In the roofing system of the present invention, alternative interply
materials may also be employed. One such material is comprised of a roll roofing
product including a fiberglass substrate coated with asphaltic material and mineral
granules. Another such interply material is comprised of asphalt impregnated felt
underlayment material.

In a further embodiment of the present invention, the roofing system
comprises a roof deck of a building, a first layer of underlayment material attached to
the roof deck, a second layer of the underlayment material attached to the first layer,
and a multiplicity of courses of roofing shingles attached to the second layer of

underlayment material. The underlayment material may be any of the interply



-7 WD 03/014492 PCT/ US02/ 24530 materials described above with the
exception of the roll roofing and felt underlaynent type products. The
present iwWoeabiam al so relates to a | am nated roofing shi RgraSorospr i si ng a
first shingle sheet and a second shingle sheet. The first shingle sheet has
a headl ap section and a buttlap section. The buttlap section may be at

| east about 6Q%erDiis ddiEriNddtily {’Vit?_‘llhﬁe é@e@%&&ot&ﬁ@%lf toofihg 3.?}? AH ErBAEGhent

i ncludes a plurality of tabs iC are aced apart to i ne one or nore
openi ngs bet wégre prbductsabs. Each of the tabs has a relatively uniformcolor

t hroughout the tab. The.second shingle sheet is attached tq.the.underside
of the first shingle s@ﬁﬂ’miﬁ'&“ﬁ‘é?%ﬁﬂlafs%%@teéiop%iaéﬂn 15 6%_81%5 ggapeni ngs
bet ween the t abspridiig a HFRGARG]SMeBHNE 2506 1&dheb€ Rt first SHinglS SR and

third horizontal strrations thereon across at least partial portions of
t he second shedeadipp sdstign ands puitle sedionu dhe bhidlap spaionmgay breatieashatdue 60%bs .

The striations.conpris | qngat e adrjl ateral .areas and ovi,de . col or
gradation on gf &ﬂeg’glgth %atﬁ? ﬁgﬁ&soﬁpgﬁﬁsg Sf&lpgﬁeﬁéeeéé%%lh S?ngér?ﬁ{k?nq#&%sa‘?’a@"ﬁ

exposed thr oughphtil HRAMS GefndGieRhort Bfertia@sbetWednathd @ibsY Savh of 6 tARCONd
shingle sheet may further conprise at least a fourth horizontal striation

t her eon acr os&aud ralaiysly waformegolorghionglenys theftab.ne second sheet which are
exposed through the openi . . t4 gned

| am nat ed roofing shi ngﬂ*g@géco? ﬁtgﬂglgie%sstg% s %@é&gﬁ #O(I}H,E nﬁ%%gl\%lé §fﬁ1@o¢ &each of
the striati onshingly sheetapp hasqpordded expespdahroubh thecspenitigbatineeh thal tas. tTheee
Stri ati ons nagesEd SRBREHAATER I 18t A1 cRiEhISe R R PR G ERRdhoame
width of the = ola ¥ | ' f |J st and
third striati 3%?%33%%@%& ox?%la%fﬁéﬁggﬁuﬁ%gtndm glﬁéise?%ﬁté ?éaal tP{/om%hfg{eeF t han
the width of vhenisgsdwimlesitthe tabson. Further, the third striation may be

substantial ly wi der thanp.the. second striation.and the first striation may
be approxi mat el y twi ce HHE WAHER cmirtse <{operad Sppdriptep arees en ViR t abs

of the | an natgdr shidResn s9s4at pAaa RROMR JTe RBYRI sHdbf VRICR Ate SQbRd
contrasts fromone another. Additionally, the dinensions of one of the

tabs of the | #mpuehtbd opening ketwerssibe fdbed Adismati velsythe s¢doad shingle shbes may

S Tone o sonfufiel S ipalo & st R MriBblE tlon b0 RS QS pbGar>" 9! ©
portions of the second sheet which are exposed through the openings between the
tabs.

In the aforementioned laminated roofing shingle of the present
invention, the width of each of the striations may be approximately equal. In
embodiments having three striations on the second sheet, the widths of the first and
third striations may be approximately equal and be approximately one-half the width
of the second striation. Alternatively, the widths of the first and third striations may
be approximately equal and substantially wider than the width of the second striation.
Further, the third striation may be substantially wider than the second striation and the
first striation may be approximately twice the width of the third striation.

Each of the tabs of the laminated shingles described above may have
different color contrasts from one another. Additionally, the dimensions of one of the
tabs of the laminated shingles described above may differ from the dimensions of
others of the tabs.

An alternative laminated roofing shingle of the present invention also

comprises first and second shingle sheets. The first shingle sheet has a headlap
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conprises first and second shingle sheets. The first shingle sheet has a
headl ap -8 WO 03/014492 PCT/ US02/ 24530 section and a buttlap section

i ncl udi ngvaeophbuat ity of tabs which are spaced apart to @effiuse2/o1580 or nore
openi ngs between the tabs. Each of the tabs has a relatively uniformcolor
t hroughout the tab. The width of the buttlap section may be at |east about
60% of the wi dediiopfand aduditaprsgtiton Mpludingaarivralityi ofghles whick tird spacedtapatted t o

the wundersid t shin sheet S orti on exposed
t hrough the ?Slglf%ﬁ nﬁg%s rﬁ%égogﬁmflﬁg)‘%gﬁ?@ﬁaa ﬁ&&?ﬁ%é glgﬁéelﬁt[‘v Ye tabs
of the first shifegh eolﬁh&@éughbﬁt BB eate MRl idaIdf thé bRk s@kioh heay RNt Taked

shi ngl es descrj bed aboyv he width of the buttlap section of the shingle

may be at | ea§‘P°L‘7(§@6’/‘b‘Pf tbﬁ @’1@&’“(9@ thegthingle Thasergné shipgleshetttieattashbdti thent |

the wi dth of be at bout 80%
of width of thg&?r%g% .‘)ﬁ%‘gsfﬁ?“%n%% %J{ﬁ%ﬁﬁg@gf{ﬁ@% eXERfeﬁlgtﬁ@E the
present i nvenbpeatingsyetiieanctha rabexpd below avlestorefofalie ﬂaB@ﬁfth@@ﬁ’sttshﬁl 76 kett he
wi dth of the shingle, preferably_an exfposure wi dth of at |east about 64% of

the width of the shingiieonegabYjimentn %%%@P&m@a@ésmﬁgleédé@mbnd@boweab
roofing shin I

Wt h ot "t oo SRR b e bRfMaPKRARH G ulf Bkl O Fhe P REN ROPHEABRARLARS, |
wi dt h of the shinglgl & am&&mmlﬁﬁhmldﬁ O'fHIE HORAMY S¥CiTon EXbeBhiAE may

enbodi ments of the present jnyentiop will. now b escribed in _detail wth
reference to I’ﬁ éplﬁ%%&ﬁf&i%/ h@ﬁ%‘%\?ﬂ@g rqq{qﬂ%}g e. amgnaggpoping plangles
perspective Vbeig péseREhiérton 8 he aﬁ%ﬁﬁdsﬂfbswm@lpéffétqgas (Pcﬁ'lt SWQH"’(H@MS of
the roofing systemof the presernt invention; )

per spective viadth ofthe shirigha peefershiyregl %:posurmwmtbof att lleaay abotticﬁdl%r%s vadtht he
pr esent mvengfﬁ)l % 3is atop plan view of the shingle of Fig. 2;

Fig. 4 is a | wer egilé view of the shingle of Fig. 2; Figs. 5 and 5A are
left side views of the Shbpﬂ%s@m1@¢enﬁbﬂa1so%mmésaﬁeetaEeroﬁ1§gé}ﬁng’vléhMv%Et“ c,

schematic drawi ng of a sheet of roofing material incorporating one

embodi nent of 2 W@%P@Mﬁh Pl dapst Qhﬁ’ufﬁ echidBoefibeehinglef preferatigas hi ngl e
of Fig. 2 may p metric view show ng
shingl e conpo% nts L‘?igﬁlg%aftr@g%?%/éoghee 18%3%3 roogmlll%gnat erial in Fig. 6,
whi ch nmaybe used to formthe

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will now be
described in detail with reference to the accompanying drawings in which:

Figs. 1 and 1A are perspective views of partial roofing sections
covered with embodiments of the roofing system of the present invention;

Figs. 2 and 2A are perspective views of laminated shingles
incorporating embodiments of the present invention;

Fig. 3 is a top plan view of the shingle of Fig. 2;

Fig. 4 is a lower edge view of the shingle of Fig. 2;

Figs. 5 and 5A are left side views of the shingles of Figs. 2 and 2A;

Fig. 6 is an isometric, schematic drawing of a sheet of roofing material
incorporating one embodiment of the present invention from which components for

the shingle of Fig. 2 may be obtained;

Fig. 7 is an exploded isometric view showing shingle components
taken from the sheet of roofing material in Fig. 6, which may be used to form the
shingle of Fig. 2;

-9-



shingle of Fig. 2; -9 WD 03/014492 PCT/ US02/ 24530 Fig. 8A is an expl oded

i sonetric view showi ng shingle conponents taken froma sheet of roofing

mat eri al Wowandi4py to another enbodi ment of the present POTASZ/1530 Fig. 8B
is an enlarged drawing of a portion of a backer strip of Fig. 8A wth
transition stripes disposed between adjacent horizontal striations; Flhg. 9
IS a perspective view of i o SEGE Hvﬁﬁ%ﬂ i t her
errbod!omen!tO of the roof :Iﬁéagslgzs'zéedm %Jd?ﬁfééog%esen%wi%ﬁ?/‘gn on; 1#%&0 Hﬁs a top
pl an vi ew of talken faim nghestif ovafinigmdteripl abcordih ¢o ardathérsenebddehént Sif de present of
the shingle shown in Fig. 9; Fig. 12 is a perspective view of a partial
roofing sectiBF¥80ered with an alternative embodi ment of the roofi ng I
system of the present i iSO enk dedwi t APt i . : ngl e
Foatured in the rooflng Syot o eofirfhd dvisl TR 8 BRY @i bIBIEEA"D

| ani nat ed shiwigh ansitianrséripesalisposed bereemni adfpcentttiogizontsl steiatiosack vi ew of the
shingle of Fig. 14; and..Fig, 16 is a |layout view of .an enbodi nent of the
roofigng syste?n of the %&.eéggrﬁpefsrp\%tmqu%wo&ﬂ%@ ofRgpqtioR COKETeS WHihE _

| NVENTI ON Thenoef éfiBodiftehesn tid £bofiagsidiem SR tRPrefenPinvtffon?r esent invention
provide the aesthetic benefits of large shingles without requiring the
retooling of existing HacH i8etgp plag stemaofiihe Wﬂglhéh@wsmﬁgll 8s f:an be
roduced by adj usting i St . j rocesses with Ilittle or no

Eapi tal ex%endji tures. 'Ifﬁg ﬁolgggﬁfgglagg%o@{i%% Sf’ﬁ%‘fnglfﬁtghée? present
invention al so wei ghs IRgsl2ibapempeaiveaitn onabartisitobghesatiosdsverad ®ith
exposure size, thus.reducing freight costs and roof |oads. The roofing
system examdt e’ﬁ‘P“Wl?‘Ehog?’@mi ofithrookipg gystem pf ghe prasentinvetionand 16, has a
mul tiplicity of courses of roofing shingles and interply materi al

comprising at least ongrgadfiss g plan VERAMMIBANL RanBetd BRR0SHh Alystfas!
about 10% of a first course of srt)'n ngl es, and a second course 0 I'ngl es
overl appi ng @fFiged2t a portion of the interply material and the first
course of shingles. Mdrre than about 40% of the -10 WD 03/014492

PCT/ US02/ 24530

Fig. 14 is a front view of a laminated shingle of the present invention;
Fig. 15 is a back view of the shingle of Fig. 14; and

Fig. 16 is a layout view of an embodiment of the roofing system of the

present invention.

DETAILED DESCRIPTION OF THE INVENTION

The roofing system and roofing shingles of the present invention
provide the aesthetic benefits of large shingles without requiring the retooling of
existing machinery. Accordingly, these shingles can be produced by adjusting
existing production processes with little or no capital expenditures. The roofing
composite material of the present invention also weighs less than a conventional
shingle of equivalent exposure size, thus reducing freight costs and roof loads.

The roofing system, examples of which are illustrated in Figs. 1, 9, 12
and 16, has a multiplicity of courses of roofing shingles and interply material
comprising at least one course of interply material overlapping at least about 10% of a
first course of shingles, and a second course of shingles overlapping at least a portion

of the interply material and the first course of shingles. More than about 40% of the
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first course of shingles is exposed after installation. The roofing system
has a Class A fire resistance rating. Shingles enployed in the roofng
syst em ofwDhg/opesent i nvention may be asphalt or conposiPCe/Gsht/ngBes. The
wi dt h of the shingles maybe at | east about 20% of the |length of the
shingl es. The_asphalt shingles may be | am nated shingles. In one

enbodi nent, Bt ?qqrﬁﬁserSézmgf:Si ihexoged aflergustallatinn| The roatfing systemdlae a CtapAl ses

a first shin [ ng a headl ap section and a buttlap section
i ncluding a g#%rrgﬁlﬁ%ceoéfaﬁ%{%bs whi ch are spaced apart to define one or nore

openi ngs between the t afsingleaefpiyed hietht aduFingagstem JrehSpro¥sh inveRtidOmgy col or
t hr oughout the gsgﬁéltThe widfth of the buttlap section is at |east about 40%

of the width Hfqrprasite shingles nEheswidypEths ghiagles maxtbeat Feest aboutt he
under si de of 30 of iHeStnShi t and has portions exposed through the
openi ngs bet weeg tr?e Itlggﬁgﬁ%ﬁgﬁlggegbnd shingl e sheet has at |east first,
second, and third hori Tixusphalsshinglts magbe henieasd dangss BiodeRaHodRadd: al
portions of the.second sheet whi are exposed through said openings

bet ween the t3HLUS ‘Piﬁ:?%“t tl's% Pi‘cilnﬁlawa&férﬁbmg&fe@r@rfsm 3 firss shingletsheet

quadri | at er alha¥e hohifp shéfichand e tid i taat uni f:ar m dar k
col or throughout@ta&hee fi Psst qugélri I z]il'?%{?ca)sltadﬂgflggl}la (sad seciéﬁJdA%%brsi%]P%bﬁre
conpri ses a seeeddpertdndefimongpuadndrt apeniags teivesenkiné tbs.t Bach dfithstabshad At i on.
The second strq ation s a substantially_ uniformcolor throughout the
second quadrirFfaa?%‘%lgl P’&’&f’olt%ﬁg‘r%'%ﬁht?}lﬁ ?¥th2[lh§§8 ﬂ’o"éﬁ?b‘ﬁﬂ%ﬁl@cﬁéﬂ Heptleaght er
than the col aboutof0% betHe width Gitihé éﬁﬁl%a- Aﬂaeoﬂd@hhfgléﬂ{e%ﬁts LA HeG WS es
third el ongated quadril ateral area el ow t he second striation. e third
striation hadngesidsfd fist shinglestast andolasis porticms esppsed throtgh thhopehings

quadri | ateral : o he third striatjon is lighter. than the
col or of the bse:gvgege%&h %&?F'a?#%%@g% El}lg%}g?ﬁe[eﬂgassa&@ﬁ{jﬁ)rgh&ewf Yuddhird at i ons
provide a cdiogizomgaiatestions titstecdt ack3a ot leRphital pH@bhd SMEe Qécohﬁghe%?m sheet
whi ch are exposed through the openi n%?v bet ween the tabs. The roofng system

of the preserff® P&t EMiEhispid ppepigeebtivRorribgdabs1- 8,  may further conprise
on the second shingle Sflﬁ%sﬁrizﬂﬂﬁr&og@%é’éaéﬁ t‘%@ﬁéﬂ'ﬁ%@?ﬁ%f@ﬁ%ﬁ- east a

fourth horizontal striation ereon Foss a of the

second sheetfirsitsiritioarhas e splasatialiy nnifig dde colpe thirngobethedesn guh@ihehs. The
fourth striation rises a fourth el ongated quadril ateral area bel ow the

co
third striat B TSSO g CPMRFISE T Keaedelengsiadaiarnlateyalarsartslaw sl or
t hroughout t Hgstfsgisiifol. duadéddndlagibn 85 ubs’g;[tfflﬁe}l forﬁfcoi&efhljxﬁéifoglgg{e

striation is lighter than the color of the striation. -11
second quadrilateral area, the color of the second striation being lighter than the color

of the first striation. The third striation comprises a third elongated quadrilateral area
below the second striation. The third striation has a substantially uniform color
throughout the third quadrilateral area. The color of the third striation is lighter than
the color of the second striation. At least the second and third striations provide a
color gradation on at least partial portions of the second sheet which are exposed
through the openings between the tabs.

The roofing system of the present invention, illustrated in Figs. 1-8,
may further comprise on the second shingle sheet of each laminated roofing shingle at
least a fourth horizontal striation thereon across at least partial portions of the second
sheet which are exposed through the openings between the tabs. The fourth striation
comprises a fourth elongated quadrilateral area below the third striation. The fourth
striation has a substantially uniform color throughout the fourth quadrilateral area.

The color of the fourth striation is lighter than the color of the third striation. At least
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WO 03/ 014492 PCT/ US02/ 24530 the second, third, and fourth striations
provide a color gradation on at |east partial portions of the second sheet
whi ch ar evexposad t hr ough t he openi ngs between the tabs. PChaSe2/2itsBo of each
of the striations on the second shingle sheet of each shingle my be
approxi mately equal, whether there are three, four or nore striations on

t he second shi S t and BufReA! I : L aii

enpl oyed, th@b@%()?fi h@ﬁg‘f ar;[dhfg first tl%@%@??%k&%ﬁgﬁ% Hrlrgglleg%%aﬁfaﬁ

appr oxi mat el gortiqusadf thesecap siooet whichlaye exposedthkdughlibe vpabitpsdictwéea thecond
striation. ernatively, the widths of the first and third striations may
be approxi mat8fy equal and substantially wi der than the width of the
second striation. |n anpéQefth SFBRHIOTERY stridthtfhs bRithélscebhid @Hih@B sh&Y oP8ach
substantially wder than the second striation and the first striation may
be appr oxi meshéngle mayde approximiteiytequdl, whethettherg ase thireg, ifou.or npore Msiations i ng

system of the present, invention, th hingles in each ..course beari
striations oft HssPaRdd shihefsHoet, In ciibafithotty Kiters hredimiadom: g pplo¥edidie, ) o
wher ein the widihd\sf tBE fitdiand thisl stddtidnb FaybeSppioRirh@Bly cquel sndRpProxiaitelyy
equal and are approximately one-half the wdth of the second striation.

Al t er nat i vel gne-hgiethegrdfhpidhe seqordgiration, rAlerpativeln ghewidthy ofdhe fiest and

appr oxi mat el y.. - W . j ] ! i the
o hthe of ¢ niriofh 8 LB Rp AR AT Etual 30 SRy SMATL SRR O T2
subst anti al | theweaban stritaiont e andtiokrrnbbdinimt,stke thikd sitiatioatmanbe substaatigitsher
enbodi nent, the shingles in each course bearing striations of )

appr oxi mat el Yideg than iy RRCANGEHaken @%@%ﬁr%am@ewawe@ﬁpwpegtemﬁ thet he
third stria{fRofheshibel@atibRl | Y W der than the second striation and the
first striation is approximately twice the wdth of the third striation.
Further, shingles in ehlcthecofirgsystemrdfiige present siveitatrn, dinsshidglesdppadxi mat el y

equal w dth nayb asi tj oned jacent to shingl.es beari hr.ee triations
wherei n the diteeRgRe bh@ieR QiR bt D bl uas e pled aligEr i o1 o
equal  and agfn@ePwRKcIBhE WdtRS S tha kst tah@ thitddtHat®ns alCappRe:andtchy édu%l! on.
Mor eover, shingles in each course bearing four striations of approxinmtely

equal width b epprosieaicly aup-hel the wisltls o the secongd etilatinn. Alfematiselyithei ons

wherein the w.dt:hs. of the fi{fst. L0y .k atlons . roxinately
equal and ar %Hni%gs: a?r"“llfliIl 8‘%@6% (Ialg Q%ﬁgﬁns[%eapﬁomgtgg ?qﬁgf‘gédglg%ﬁgﬁgg?ﬁcgéi on.
I n an addi t i gfjadenerwtbiigi®nvhershitiohRishs of tRafist anlithid sbediohfgre Sstriations of

approxi mately equal w dth_maybe pl aced adj acent to shi n%I es bearing -12
approximately equal and are substantially wider than the width of the second striation.

In another embodiment, the shingles in each course bearing striations of
approximately equal width may be placed adjacent to shingles wherein the third
striation is substantially wider than the second striation and the first striation is
approximately twice the width of the third striation.

Further, shingles in each course bearing four striations of
approximately equal width may be positioned adjacent to shingles bearing three
striations wherein the widths of the first and third striations are approximately equal
and are approximately one-half the width of the second striation. Moreover, shingles
in each course bearing four striations of approximately equal width may be placed
adjacent to shingles bearing three striations wherein the widths of the first and third
striations are approximately equal and are substantially wider than the width of the
second striation. In an additional embodiment, shingles in each course bearing

striations of approximately equal width may be placed adjacent to shingles bearing
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WO 03/ 014492 PCT/ US02/ 24530 three striations wherein the third striation
IS substantially wder than the second striation and the first striation
i s approxwoasei4iwi ce the width of the third striation. PaTAISN2/2630 he

af orenenti oned | am nated shingl e enbodi mnents, each of the tabs on the
first shingle sheet of each shingle may have a different color contrast
from one anoftiiée striatiens wherein| the thirndetrifitionris substntidllyowaleothanhibe teebsd on t he

first shingle,_.sheet . qf ch.shingle may di.ffer fromthe. di nensians of
others of th E“‘faZIBE .an‘liigjghﬁrgtssrw%&nég ﬁ%%%‘?a?ﬂ% ViEE s Y %t%F %Bfﬁpﬁtmn-
alignnent |ine positi onedilbeticz@nedlchtioRananmatddnBiddeadheolisesds, Qenef t he
shingle. The interpl ﬁ]@al I gnment |ine maybe positioned horizontally across

a common bondiigbs enihedirsifshingte sheptaficach shingle mayihasie e difftrentgiolor gentass cr i bed
above may fur |.S L Ltk [ ] di sed be n a.pair of
hori zont al sﬁ@gﬁ%ﬁ@ﬁ%ﬁ‘ﬁgﬁﬁ’%@ ’gllrle d\1/1a BSZI nsc‘gte 5% egtags ﬂ?&t\gﬁfe}@t %frpg??‘le

col ors associshdetdf wichishingte may difef flder the dihédsicsik loif 8the S -the tHBS Bhott ur e of
the colors %i clude from about 25%to 75% of the color value of each of
the pairs of Shggiezpmt Arthes qqmprisgaa intepdy glignmenpling pesitioned hopizenally emosst

each shingl e I ' 3 oI A .east. about
7006 of the wistToeORppon R ARE R aTANG: TRV s pR R 2
wi dt h of at heasmtabasrost @G¥Mmion bumdiwigdtsionfof tHesshirgdd.i ng  shi ngl e.

Alternatively, the wd of the t.tlap sectjopn of each such shingle my be

at | east ab)c/)ut 80% of ﬁ%&%{aﬁﬂaﬁ‘fe‘fﬁanglsﬁ aﬁ%ﬂéﬁfﬂﬁwwﬁu@h@wmmswm y

material may yhadfordstri ﬁfsﬁos%ﬁ_b%ﬁ%h%?ﬁﬁtof 18R28:t8 BRAYhs ﬁ?\g%%gfcoltg%am‘%dt h of
ach h |l e escribed a

the roofing shingle. _ shi ng of the roofing system e ove
may have an efppdsingawigtue of thatolorsaassociabbwith @ aif of Huzizanidt $triafiortshe

. , i : \ 0

he i dt b of Tk aTse G Be YolPRahL PR som ot 25 T piES heifralus el an

exposure W dedchaff thé pdigasthoabenth] 6486oat. the wi dth of the shingle while-the
p

interply material has a wdth of from about 105%to about 130% of the wi dth

of the shingle. The rdbfWidheofshedmtidap sepidorpeiench shingledn theonofiay system

alternativel y{_d L am i lcll ust.r.at in Hags.., 911

conpri si ng f%{?égggé&ln Svgggdyd% 2%%?%5?%%%@?’8 f M&Wgh* ?ftgl? S@Hgfﬁgﬁglesth‘;éet has a
headl ap sgct imﬁp@nﬂaigrifl_trhw RyyeSeeiditosr amalsu_sﬁongl%o%bm@lwlﬁm oﬂfge hﬁ;lmE g\r’]\hi c]b
are spaced apart. to define one qor nore openings between the tabs. Eac 0
the tabs hasshingley atternafiyelynthe Srdthad s buttarseghieruef eash spelishingle may delat of
the buttl ap ' jo . 9 ' i . The
second shi pgl e anooril/E o HidBBFingoNe ARl P Skl b OB,
sheet and hawidthof oy ghont 105 teatpos 830% of the width of the roofing shingle. Each

shingle of the roofing system described above may have an exposure width of at least

about 60% of the width of the shingle while the interply material has a width of at
least about 100% of the width of the shingle. Alternatively, each such shingle may
have an exposure width of at least about 64% of the width of the shingle while-the
interply material has a width of from about 105% to about 130% of the width of the
shingle.

The roofing system of the present invention may alternatively include
laminated shingles illustrated in Figs. 9-11 comprising first and second shingle sheets.
The first shingle sheet has a headlap section and a buttlap section including a plurality
of tabs which are spaced apart to define one or more openings between the tabs. Each
of the tabs has a relatively uniform color throughout the tab. The width of the buttlap
section is at least about 40% of the width of the shingle. The second shingle sheet is
attached to the underside of the first shingle sheet and has varying portions exposed
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-13 WD 03/014492 PCT/ US02/ 24530 through the openings between the tabs and
bel ow at | east one of the tabs of the first shingle sheet. The w dth of

t he butt |wp osmeudpDN of each shingle may be at | east about PCTOEIDR458e wi dt h
of the shingle while the interply material has a wdth of at |east about
100% of the wdth of the roofing shingle. Alternatively, the width of the

butt| ' ' Yl f th
uttlap s e%&@h\% fﬁe%?l%hhgg BeReten tl?@tﬁb?&d%eléﬁ afleastiny gf ﬁq@ g%&fof\eﬁéjﬁﬁt 0 €

roofing shingle interply material has a w rom about 105%

t o about 130Hingle theet. Thavidtlodf thh buitlap seatpnoifiead shingkamhy dhiahlghst aheyt have

an exposure w.dth of .at |east . aboyt % of the width of .the _shingle while
the interpl yy%f’gmezﬂ’ lﬁhh%ﬁge Wﬂgﬁﬁ ngﬂeﬁlged erply o %‘6@38‘?&@% aﬁ%ﬁqh of the
shingle. Al tgioapto0esbythessiath @ff}h@Hio@inggbfin?%\/ﬁlt%atiﬁéi?ﬂﬁé' GedtWiod i vttt

| east about 64% of the width of the shingle while the interply material

has a wi dt h ssftion efgagh shingleasay heatdenstiabougB0% o widih ofith teobng shisglshi ngl e.

The roofing system.af the present inventson It er nati v IL.pel ude
three tab as%%zﬁ ﬁlegﬁ[? ¢ .enﬁflﬁasslfc‘ﬁ{aﬁi g{/% %r‘%gaéa@ﬁ /ésatﬁ)i a??&?"eﬂr%oﬂ@%e an
exposure Wi widh of thatrod fRasSshirpi Utach Qlingfe hhehamiedinlexpbsurd@idhiongl Ravhil e the
interply material has a wd at_ | east about 100% of .the width of the

Shi gl e, Al tORRE1% of o WO LHr NP Ee LR THRETRLY TEBUS o8 IR besia
nac a wi di h SPu R Buithh Gend BEnaR, ARt Viech MinpRrEb AN TR P %) o

I n the enbodéxpemirs widthtdfat leastfaboug 626 betive swidthef ittredthirddowhile thednteipiy er pl y
material is conprjised of a ter. an | re retardant terjal., The interply
mat er i al naym_sfgﬁe%@i%léﬂl Qf}')f?%né%gﬂpg‘{/oéoﬁé%tﬁaggwﬁtggwﬁttﬁéﬂﬁé ed with
a coating having esse”i"h@%o'oﬁné ?%téﬁ@?tﬁe%és%nﬁh%rﬂﬁnﬂ 1feR@hivee ikQhidd St S

essentially of a filler mate and a“binder material. The brnder
mat eri al bontliseetthteadphblt ehingles. elni such a ogstrhegach amdgleanayhemve ahskpesuse The

coating does nat bl eed thr h, t substrate..Such. an. i.nterply material is
Gescr | bed s ridtkol scfamabng 60 e Su9h Al inaly Boje e iisipmeectal £l

i ncor por at ed, RATE el ab&itaVORCST thWelith S 8RIsHinBle. FlkerkivRB), @hdnhirMlle Dal | as,
Texas as VersaShield(r). The interply materiall maybe from 10% to 25% by

wei ght gl assmiy bavesn expasurhwidb af phigasrahous 64V ofithenidth of dBshfrigld whils el ect ed
i or ospher eo SECRD TR B ackigh SR SRE BT AR B A% SRS M B B nder
material . Altheshiagicvel y, the interply material nmay be conprised of a
substrate having an ionjc charge coated on one side with a_coatjng having
essentially the same Inthe embodiinents of the roofing system summarized above, the

interply material is comprised of a water and fire retardant material. The interply

material may be comprised of a substrate having an ionic charge coated with a coating

having essentially the same ionic charge. The coating consists essentially of a filler

material and a binder material. The binder material bonds the filler material together

and to the substrate. The coating does not bleed through the substrate. Such an

interply material is described in U.S. Patent No. 5,965,257, the entirety of which is

incorporated herein by reference, and is sold by Elk Corporation of Dallas, Texas as

VersaShield®. The interply material may be from 10% to 25% by weight glass fibers

and the coating may be from 84% to 96% filler selected from the group consisting of

fly ash, charged calcium carbonate, ceramic microspheres and mixtures thereof, and

from 16% to 4% acrylic latex binder ﬁateﬂal.

Alternatively, the interply material may be comprised of a substrate

having an ionic charge coated on one side with a coating having essentially the same

ionic charge. The coating again consists essentially of a filler material and a binder
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i oni c charge. The coating again consists essentially of a filler materi al
and a binder -14 WO 03/014492 PCT/ US02/ 24530 material and the binder
mat eri al wordsi44be filler material together and to the sulp€TrEsvm24530he
coating does not bleed through the substrate. The substrate is covered on
the other side with a water vapor inperneable material selected fromthe

group consi stP#HEiaeedfig bindgr materiglibands the fidlenmetepikiogethretand| ta gt subtidters .

The water vap May I ' | t h t he .coat ed, supstrat e
i th'an- adhosi s HFEE TR HCELIEH Bbiln b8 psh R e e A v fibthe
preformed pl asithar sidelwittas wetr sasdtiigpeiidable\fagetial SeRbtell ITHM ARG ddpk mar ket s
mat erial s incl udi.ntg}g': he rr.e} al foils as VersaShield(r) ThernoC ad-11TM

Addi ti onal |y, “CRESHE SPMighaf metal foifspd peetorngshnlatis fdmsa Thaweter arpor havi ng
an ioni c char ggpe@ada t:-h, sl \ | vi ng.essentially the
sanme ionic chaP ge. _?_%erﬁglgfg%1@&%%2%&"%1%2%&?%@@’8{%%%@ fat e?)ihﬁw%nﬂkl | er
materi al and &dspordéon markety materials thdlikingihe pesformédepladic f1anagdsydrhsHidider

mat eri al together an t ubstrate, , The coating does _not_ bl eed through
the substrate .\Pa@% g@ﬁé&e&o‘ﬁngt%r@ %léett%ﬁla?ﬁﬁ@tl?‘ékl‘gng the Taefpkiodly agW ersaShild®s r
vapor i nper mealegno@hgl™ sel ected fromthe group consisting essentially

of metal foils and preforned plastic filns. The water vapor inperneable
material is attached to Additienallyctic snttrptyr meterial miy bacaniprésst o€ a substrate

Al ternatively, I f the. cpat substrate may be. covered with a
metal foil wa %ﬁﬂ 5‘%&‘?5%3‘?%%?0 ‘?ﬁ?"gﬁ‘ Sﬁﬁ%ﬁl Re&OBEhavingRssetiatiy thesgaice d
substrate may idibc clewgs. eThenddaking a@ﬁﬁmﬁsﬁ@ﬁed@éﬁﬁllg%faiﬂlm iﬁ%%eﬁ%l XfPPhinder
i nperneable material. Both water vapor inperneable materials may Be
attached to t Mt eadthebirder magerigl bendsithafilergnaterialtogetiveand bothh ssbstiate. of
the coated s 4 h eithera netal. .foil t.er vapor
i mper meabl e 22? tgé?&g% dé?é’g@@orlg or r?gléwpl{leassut%ist%ﬁ?'i Pre ?8& ﬂ\?e?ﬁ?)tre&%?h‘fé‘}af?égbl e
mat eri al whi chovagd téth aatdtexchpdr ingperieattefiargiabishatddatdn e Sroap cAheRE Ve
The adhesive for t%g}’eq?b()dli nts Eﬁ%Fscri bed above is selected fromthe
group consi st SHGHR Pefp ’gﬁ%?nq esd plastic flnsy ethpywaiaeyapht ihpegenshle y
pol yet hyl ene, nR@d4e 1M1 I ne olyvinylidene
chl oride, nyl on, poIiS%dgteﬁek?tgrﬁ%yé%aﬁﬁsﬁlg%%t%@%ég?&Fér%ivgijc%umg%%&’r?éﬁf ® the
coating may befthesnaiedstlistra@aney bé ¢aeredebitics amtdl fahwhiee veion bprrict ARsES41 NG
of fly ash, charged. cal ci um.carbonate, ceranjc m crospheres and m xtures
t hereof and f %‘L&lfé%e{&d&%?%%ﬂaﬁg spﬁﬂg&e IBF‘}%‘.’ePOWdeWﬂ&F‘ prafermadeplastist i ng
system of t heﬁnﬁwtvap&&ﬁ{ﬁehﬁéhbl@ihhf%ﬁﬂﬁ%dfﬁw'aﬂztr%ﬁo r?impg%%e%ﬁie%ascegﬁg al so

I ng

be enpl oyed. One _such material is conprised of ar
may be attached to the coated substrate with an adhesive. Further, both sides of the

coated substrate may be coated with either a metal foil water vapor impermeable
material or a preformed plastic film water vapor impermeable material which may be
attached to the coated substrate with an adhesive. The adhesive for the embodiments
described above is selected from the group consisting essentially of low density
polyethylene, high density polyethylene, polyethylene-vinyl acetate, polypropylene,
polyvinylidene chloride, nylon, polyester and mixtures thereof. In such
embodiments, the coating may be from 84% to 96% filler selected from the group
consisting of fly ash, charged calcium carbonate, ceramic microspheres and mixtures
thereof and from 16% to 4% acrylic latex binder material.

In the roofing system of the present invention, alternative interply
materials may also be employed. One such material is comprised of a roll roofing
product including a fiberglass substrate coated with asphaltic material and mineral

granules. Such interply materials include Ridglass TG-2 sold by Ridglass Shingle
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product including a fiberglass substrate coated with asphaltic material and
m neral granules. Such interply materials include Ridglass TG 2 sold by

Ri dgl ass wbigla92 - 15 WO 03/ 014492 PCT/ US02/ 24530 Manuf a®@Curisez24380 of
Fresno, California; OCF Roll Roofing sold by Omens Corning of Toledo, Ohio
and Bl ack Warrior sold by Black Warrior Roofing, Inc. of Tuscal oosa,

Al abama. AndVeufactutihg Cot ef Piesnoy®iatifaraik; OSFRulbRocferg wold big Pmadnt Corning

sord a5 Fortianedh Bie SLTFT Wrivt s e Bt oY B5iot Ronbaabe &8 1 or nia and
a nonoasphal Tisealobs, Wiffanfdl ochifter Wi 1&1@&;559 rhdt&ra1 Y4 é(ﬁagﬁhs%ﬁ %ﬁ@ﬁ Ger many.

Suitable interply materials include JM Sire Gip a I el d,
avai | abl e f risraragsated fmmdetrlaermeahmm@asl Thehtyipe ofatiern]y metsi ik seldfasom GAF.

| furth
cgrrgrl g:ats grpr‘ og%%dec 'gFﬁ 4Ob ﬁ’ltar?ﬂﬂgerfqr}&gp apa;téq,h i r i F’gﬁ}ﬂ%ﬁﬁ‘ﬁﬁ%t eri al
attached to barfig pred@ict dﬁzﬁlﬁbleaﬁ'&ﬁqlliéﬁa beBAIch) GelmgnH r@lﬁfabmﬁ%%yﬁﬁ?ét@ﬂd@'

attached to the first rmlt|pI|C|ty of courses roof i ng

shi ngl es at tiaehdelMSure éxyr@e@érw Nagﬁb$h1éhd, avadlable fiome mhnsé\tlmvuléﬁ, and GAF

under | ayrrentwrg?ﬁ] the interply materials described above
with the excep onag‘%hgﬁ%la?o roo i'ng and felt underlaynent type
products. The present mmﬁhemanlﬁc&ﬁeﬁteifaidq&eieﬁt ﬁwbﬁliﬂrf,lﬁieetdoﬁﬂ%ﬁ}l'sf@nsm ngl e

conprising a first shin e sheet,. and a second sh | e sheet. The first
shingl e sheefOTHANES Arapd daskepf sbiding, adiref layss of tndsplayment waterizhndtaghad tap

section is ghelRAkc bapéétco? agﬁzlf of thd! ta%gxlﬂe Tm{;;cgﬁalsal?ﬂa&wdeto s fta'é/?ll

shi ngl e sheet |ncIu és a plu ty o are s ace apar

define one andraomeltiplieity ofymulses mémmﬁhgehihghs attzEﬁedhtcoﬂletsh@rﬂadDﬁr bfis a
relatively uniformcolor thr t the tab. .The second | e sheet is
attached t o 1% q@%@?&‘raa@%f %H% ‘*Jelr]rawems’ﬂ‘i‘tﬁ@"l‘ ENBHREADY, ‘Fl B ti ons

exposed t hr GHgBriAlb @eRABBA RS eRAIEE Rxédpe oﬁ%bsther-gﬂerooﬁﬂg%ﬂgfeﬁh' ngl e sheet
has at least first, second, and third horizontal striations thereon across

at | east parmdaﬁla}mmim@rwucﬁﬂwe second sheet which are exposed through the

openi ngs between the tabs. first tr| fi rs el ongat ed
guadril ateral area. 'Iﬂ% Rre?e mé'?‘?t o444 %orfef?i\eé(%gag%n&ajgﬁ %ﬁ’? ?or m dar k
col or t hr ouglompirisinges first ﬂﬁnglé]b'l@déf nlded ocahd SHikdle sfldee TREARY sifhledhde? Ras

conprises a secqnd el ongate uadrilateral area below the first striation.
The second s%hqaékapéﬁPthﬁsand Seetica. | Thednittlaprseetéan igat le@ﬁrabggﬂﬁﬂ% of he

second quad rthsl: idh %k’ ﬂ%rsﬁﬁlgle:l._ hﬁlecl?ljspghlﬁ)gle Lﬂé%t ﬁ@ﬁﬁgga Sfu['ahﬁg? o? ﬁbé %rhlc'h ht er

spaced apart to define one or more openings between the tabs. Each of the tabs has a

relatively uniform color throughout the tab.

The second shingle sheet is attached to the underside of the first
shingle sheet and has portions exposed through the openings between the tabs. The
second shingle sheet has at least first, second, and third horizontal striations thereon
across at least partial portions of the second sheet which are exposed through the
openings between the tabs. The first striation comprises a first elongated quadrilateral
area. The first striation has a substantially uniform dark color throughout the first
quadrilateral area. The second striation comprises a second elongated quadrilateral
area below the first striation. The second striation has a substantially uniform color
throughout the second quadrilateral area. The color of the second striation is lighter
than the color of the first striation. The third striation comprises a third elongated
quadrilateral area below the second striation. The third striation has a substantially
uniform color throughout the third quadrilateral area. The color of the third striation
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than the color of the first striation. The third striation conprises a
third elongated quadrilateral area bel ow the second striation. The third
striati orwbag/oatasubst antially uniform col or throughout tReTHUSO2/2I530

gquadril ateral area. The color of the third striation -16 WO 03/014492

PCT/ US02/ 24530 is lighter than the color of the second striation. At |east
the second gpHghtat fifdn 18 ¢d1GH dFARSseRbAY btéiGtich. CAH IRAst McAfbdbi PO hirt | east
partial portions of the second sheet which are exposed through the

openi ngs betsigations provideha colphgradativinrmm as deastqurtial gogring gif she seconé shastent i on

may further rise h cond_shi nal e at least a fourth
hori zont al S\ﬁﬁ?lg ﬁeoeﬁ(p?%ee%rtérgﬁggg}eooéjse%sP%&’gﬁﬁlﬁgé}ﬁ al portions of the

second sheet which ar eTigxanseted foogug bhihfle of ARIhIERioRehYERRhet dbtnpres. The
fourth striation conprises a fourth el ongated guadril ateral area below the

third stri atandhe seoead shinglershsetiat loastarfondB harizantal sitation thepeemaoress et teastor
h h ' | .
Striacion i SlppHiong cRURELOR EEA WP de pielItBheinelopnidibidieey e

second, t hi rtie tabad Theudotuth striatien cangriges avfoudtth congtal quadribtkabl avea oglowt | east
partial portjons of .the second sheet i ch are exposed through the

openi ngs bettl)\%gﬁr.dt%at%?é‘bﬁel HW%@“&?%M%H@@&M apéaf)qrglapuﬁ@u&m ngl es
of the pr esept fourefialtiRfordifMci FicboRlr o AiToltfin SHASA Id I ANRad Y B
approximately equal. In enbodinments having three striations on the second
sheet, the wafdhdihirdfstridtiont iAtd¢astthe sedonily tthird} aniddbindin striatigndysoeidp aerlomat el y
equal and approxi mately one-half the w.dth of _the second striation.

At er nar velBacatRE dantors! et nerians of U secih shirl SERFIL R GOt rpleh

appr oxi mat elge & gsefvedaRat @kl al |y wider than the width of the second

striation. Further, the third striation may be substantially w der than
t he second striation andhe plerenentionedlapiingtecoroofing shiagkep pf Bieipresenl y t wi ce

e B O A e S D

fIPom one

anot her . Addiniboditaénty havihg tided@risticiionahe eendihekh) he Wills dTae fist et from
t he di nensions of qthers of the tabs. An _alternative | am nated roofing

shingl e of tthisd siriatiant may be Aprreximately equad apd prsexigiately pre-belf thegvideeid
shingl e she i_r: ' : - D | : ]

buttl ap secte[ %%%eclgﬁ(g F%f&ﬁ?\% %ﬂ%ﬂq‘g{rlaﬁlﬁ’? gg%f&?i%gthgﬁ?% ﬁﬁglfhéﬁigsg%%t%s%% rt?e to
defi ne one appraximatebesyjuabsdembytestinllytveidérathan theavibdthodf théysecoad striatien. a
relatively ni.f orm col or .t hroughout _the. tab., The width of the buttlap
section 1% HUNHERLE BHGRiegDT WESHRIA oK Hed i SHime SrTHionSe i
shingl e shegrgi sridldndaBEde hghrbfifately twice the width of the third striation.

Each of the tabs of the laminated shingles described above may have

different color contrasts from one another. Additionally, the dimensions of one of the
tabs may differ from the dimensions of others of the tabs.

An alternative laminated roofing shingle of the present invention also
comprises also first and second shingle sheets. The first shingle sheet has a headlap
section and a buttlap section including a plurality of tabs which are spaced apart to
define one or more openings between the tabs. Each of the tabs has a relatively
uniform color throughout the tab. The width of the buttlap section is at least about
60% of the width of the shingle. The second shingle sheet is attached to the
underside of the first shingle sheet and has varying portions exposed through the
openings between the tabs and below at least one of the tabs of the first shingle sheet.

In one embodiment of each of the laminated shingles described above,

the width of the buttlap section of the shingle is at least 70% of the width of the
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underside of the first shingle sheet and has varying portions exposed

t hrough the openings between the tabs and bel ow at | east one of the tabs
of the fiweto3®hi4pyl e sheet. I n one enbodi nent of each of Poe/Usarr4sad ed

shi ngl es descri bed above, the width of the buttlap section of the shingle
is at least 70% of the width of the -17 WO 03/014492 PCT/ US02/ 24530

shingle. I'n angifer ﬁ%@ﬂief‘@tﬂ%@dﬁll%ﬁt me%lﬁﬂpéf th&'Butblbip bdcfiBn D€ tHelsBihe® istabe
shingle is at least about 80% of h of the roofing shingle. The

| ami nated r oofleasg alshit 8§ Ve voikith afithe moggé whingley dibeilgningied r @m@@@mfs ure

dth of at tbt6°/ he width of
¥Mhe Iag‘l n:t ed g%?’f?g? invmomwg%gee é“&%%?&ﬁ%‘wﬁﬁﬂfgwﬁﬁ Aéotfg "%‘8 4% of
the width of tdrenhsdlings.eAlldhRtipPse SR laniinded EhifFledna P hbCArEigDsiird fnaéthtaxb

roofi ng shingles having an exposure w dth of at |east about 60% of the
width of the %ﬂ%gﬂ@oub%ﬂ@ifﬂlﬂwldﬁwf@%ﬁ%ﬂﬁe Wi dth of at |east about 64%

O e Ot o i oM "R SeARERRAIDA 5 DGR AR o BRDQHIRba gy e
The | am nat ed @Mxpgéme ﬁﬁ’dthrofﬁelremhboutmmﬂthesnc&hfofﬂ&tshﬁm’lajgfﬁeﬁbl@rem 30
attached to a second shi %I e sheet 50, Fi rst _%ﬂi ng@ sheet 30 has a
general |y rect%ﬁ@ﬂfﬁm% PhleasieboH odes olrihe i Isﬁﬁlg%“‘ectl on 32 of the

| ami nat ed shingle 20, wij to
define a buttlap section gbf 01%#?181]1%%}%1“%;3{%%%% ng %gb lgh%%&%ggrg

be referred tdaménatédbhhgie20 esdtlhsttatedd ip[Figsalitd §. The ta;uanata@]shlﬁﬁeat)@réfarabbd
rect angul ar - oG FSS Pt sRgsBed 30 guatied T et Hials ShE At RrguttThe of
the second Sh'éﬁeéteso%@%tgeﬁé}aﬁgﬂpée%guwwu@hrdulaﬁ deﬁhﬂ@%'ﬂeh&laﬁ’éecﬁ@ﬁ@%ﬂw%
Various techni ques such gluing may be used to attach the second shingle

sheet 50 to t Hemm&u@irémgle &0, witlea plurality ofiiahgyBeexibrding Borefiome tor defigeraj ng

part oy 1 ongi e eRateotan ot 95 Tahfel (el 00 aPh S il BOR elkeBE W S s

t here bet ween. «d:gdaitbstHP NAlplureHgDf SgedifigsH ird €siniey batveRddpietiesst! 38D The
section 32 and constitutes the up ger edge of the | am nated shingle 20.

Longi t udi nal eezssg@dzsdnmge gleset pealsp a%g@ﬁtaﬂdfremngpﬂaéﬁog@wmﬁn 31131418 dtsgosed
constitutes t k‘? 8%£bs(3%r wﬁl??&‘!tlgﬂs} Atgﬂgge(ﬂﬂd Llﬁ 1@§f1§eg 5? I%%}S&'&& Q\ll%liothe
rips or

plurality of AP Ease rape a contrnuous ase tape
may be di sposqﬂuﬁmﬁdﬂﬁopeﬁmrgessor of first shingle sheet 30 on the headl ap
section 32 of the shingle. Preferably, _the_ rel eas%eus e is %ced 03 t he

back of headl ap section ¥8tOUSdeg § Fuey 2a &S d to attach the secon
shingle sheet 50 to the underside of the first shingle sheet 30. The resulting laminated

shingle 20 has a generally rectangular configuration defined in part by longitudinal
edges 22 and 24 with lateral edges 26 and 28 disposed there between. Longitudinal
edge 22 is defined by an end of headlap section 32 and constitutes the upper edge of
the laminated shingle 20. Longitudinal edge 24 is defined by an end of buttlap section
34 and constitutes the lower (or leading) edge of laminated shingle 20. A plurality of
release tape strips 40 or a continuous line of release tape may be disposed on the
exterior of first shingle sheet 30 on the headlap section 32 of the shingle. Preferably,
the release tape is placed on the back of headlap section 32. Self sealing adhesive
strips or a continuous line of sealant material (not shown) can also preferably be
disposed on the interior or unexposed side of second shingle sheet 50 near
longitudinal edge 24.

The resulting laminated shingle 20 also preferably has an interply
alignment line 41, which will be discussed in greater detail below. Although the
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strips or a continuous |ine of sealant material (not shown) can al so
preferably be disposed on the interior or unexposed side of second shingle
sheet 50 weas/o144engi t udi nal edge 24. The resul ting | am narea/usht/agbe 20

al so preferably has an interply alignment line 41, which will be discussed
in greater detail below Al though the -18 WD 03/014492 PCT/ US02/ 24530
interply ali gnimemplylaligemédt larn4 bearpissspdsitivned arywhdie irethe [heidl@ Seetioh 3P, it is
section 32, it preferably positiqgned, in conmpn _bondin Q{I on 33 of

| ami nat ed shi n@]efe 3y paHdoneddppmmenhendine regen A3 eélainen@t shipgly 2Pedben of

P e e

the length of the m nat may sonetl nes
be referred totvaslagers bﬁmatemiaemftomhoutahé thng@mfth@lanﬁnatbted‘tmgleand second

shi ngle sheet 50 may so S pe.referred to as acker strl or,,
"shim" In addition, ope ﬂgﬁlngg SF’B‘?tr?@dn‘tYeﬁc\%eéWeégFé@gﬂFd ot 38 Slﬁef HPr
portions of ba&k&a%e trobfh shBetcH SAQEHAABIRINIEN 50RYy SRHTBREhEBR Bferfcdt6hd £

to as "valleys pendi ng upon the desired application and appearance of
each | am nat ed‘bagkerrstirg czO‘ﬁhm*a’bsIn additieny, dpaniegesfifirmed bdinearaéyabethaihsBﬁ and

ot SO roh 5L 2P b OGBS R RGO 1
different wi dthaligypd Weﬁtﬁﬁguﬁoﬁmﬁaémed a’pﬁﬁéaﬁﬂﬁ%h@ﬁppéaf@l@@%%éiﬁ'laxﬁfnaﬁéﬂy
ot her desired geonetric configuration. As expl ained later in nore

detail, | ani nathiegle mrtglps@ 2@y hexe qgelalfcmdﬁ@remtrwm and aeay 180e asfluareof i ng
mat er| al Shownrebt[ﬂﬂéhgr ?_l(ﬁl Qﬁ%ggeta&%hrg@ g@dﬂ?&ﬁ %S égﬁ{erﬁgogleg%n e sah%ver S€

i mge" of each o rred enpodi nen

i nvention, | anneq&rced)pemhgmm ma?ﬁamqubboﬁcﬁfmﬁt Widdhs £id raspiedeta sgeated
fiberglass mat. |f desired, present | nvent| on may al so be used WI th

shingl es for me@CERGH F&E‘?ﬁog{ai & ‘%nyd)rth‘?it‘ﬁélfe s%végwfon@ggetlﬁm ésivd
Accordingly, %@@&ﬁﬁ&} i 1Y% atﬁmamﬁn asﬂnh el 96’ blésfﬁm‘ﬁécfi? m%whg '8%8

including a fi ass nat. expose oute sur or weat ner surface 42
for shingle 200ﬁrsoﬁnigﬁiateeidl shmmantFlg)ﬁ Wmﬂoetb§66mmﬂopdlmgmﬁ8tﬂonnai afa Travdear
strip 50 which are, e%sgogmaw t hrough openi ngs 38 between adj acent tabs 36.
Veat her surf ac@§s 8Fc4° %ted shingle 20 may be coated with various

types of mineral granul epodife prefirRAlenttoiRaR BlHe gr6Rhi MVentld, BAngRI OF toO
| am nat ed shi nsgge 20 and to provide fire resistance. For sone

appl i cati ons, ger2@ maydeddrnpddrfeorn lan gspdvaliicestedfipeigiassismt Halefitadathiehe out er

| ayer present invention may also be used with shingles formed from organic felt or other
types of base material. Accordingly, the present invention is not limited to use with
shingles including a fiberglass mat.

The exposed outer surface or weather surface 42 for shingle 20 is
defined in part by tabs 36 and the portions of backer strip 50 which are exposed
through openings 38 between adjacent tabs 36. Weather surface 42 of laminated
shingle 20 may be coated with various types of mineral granules to protect the asphalt
coating, to add color to laminated shingle 20 and to provide fire resistance. For some
applications, ceramic coated mineral granules may be used to form the outer layer
comprising weather surface 42. Also, a wide range of mineral colors from white and
black to various shades of red, green, brown and any combination thereof may be
used to provide the desired color for shingle 20. The underside of shingle 20 may be
coated with various inert minerals with sufficient consistency to seal the asphalt

coating.
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conprising weat her surface 42. Also, a wide range of mneral colors from
white and black to various shades of red, green, brown and any conbi nation
t her eof Y oBw14405ed to provide the desired col or for shi mgirasan2453he

under si de of shingle 20 maybe coated with various inert mnerals with
sufficient consistency to seal the asphalt coating. -19 WO 03/014492

PCT/ US02/ 24530 Accordin | B . s g
hori zontal striations ar“g""t;‘)’?dé%% @E?e%%elhg%;ﬁpgce ofotrglgoggggﬁzs@%lgt%m\%ﬁsﬁi ch
i s exposed t hrapgiglovizied pnrlssidice oif'bzﬁ:khmtnpdﬁtvdhclsi‘sreb(pbwdnhm&gh elsémmgséSS

headl ap sectign of the shingle is a_uni fqorm rk. col or
hori zontal st ribgthoggental %H%I&qu%g%ﬁ%e%m%ﬁ%?wg@ﬁéﬁmﬂﬁ ‘éﬁladf’égj@ffﬁgply

provi de a coI U. S.
T N B S e Rt e U
herein by r ef etomhm provide heolor gmthentabn gsdatibhewccmilmg totthe teachsngsi ofili.BrPat.

nearest the h r,. he sel ected t.o,be

Consi ot ent - wi ti0% 5360950 RUNTYG: 489 5606 "26,EhiCh Fiec e Bt Tern by fefasence
hori zontal st rij gdiiAGsireti3e ﬂla ebleabmhe $tHafiSh B8ardt tﬁ@ﬁeaara?%%&ioﬂ RAYLBE bRBk have
a buttlap section 34, whi is at |east about 60% preferably at |east

about 70% andr myéaqmebtmdab by censist¢rdagth Gootn catigme) the helongrilatiar ofthe
| am nat ed shi nog}tl . h%e[ conmbined width of the buttlap section 34 and
the headl ap sé g}ﬁ 5‘2‘1 Lgjdatiols. v apout , " as used herein, rmeans ::L 10% of

the stated val ue. For expﬁaqbﬁma@ém@&@ml@tye@agmi@eﬁﬁmn@etamm@géensﬁons
of 13.25 inches in wwdth and 36 inches in length woul d have a buttIaB’tt
alg. 3

section of at 3149&@1011&5%]@3% abeiet 190%, preloyabityrpt mﬁb&b@ﬂhm% and mereqyrelgrh .
:nches and eﬁ;t%b b(lf%h@'gvﬁtﬁ%ﬁhe%}ﬁ ﬁtate%i%ﬁﬁ‘x\gﬁep?geﬁ)e co‘ﬁ‘?&?&d%v@%é’ftp& he
am nat ed Shl n es 0 present 1nventi on have’an’exposure w of at
| east about GQﬁi,ttlaprseE@dnﬁM a/ndaﬂhe lhealidp scationB2.6306 tbﬁnt“’aboumg”(ﬂsl‘nls@d hdrbia,

I ami nated shingle, i.e , the conbined width of the buttlap section 34 and
the headl ap s dogmb B0% ofifes ipbytire FPRHRmp @ﬁéXﬁBPkawoﬂma%leﬁm%g tlap

section 34t h%m'eﬁm&?%%isl%chstlﬂcﬁég‘?n S %ﬁ@@?'iﬁch\éé‘ﬁﬂeﬁ%}ﬁ wollld'Bdve d ‘t?utﬂl%n:c d up

on a roof. For exanple, an exe ry shingle havin di nensi ons 13. 25
i nches in w dettianef B tastaboats lmhbsemqmldth/@tﬂfdahbzm least abopb@drieches dah of  at

oo o oty R ehRranR fusisEabay 1.6 i TRY, A iy b fals g SuREeb AF ang

arrangenent ofgg ﬁﬂe@ént%ﬁxfénﬁbﬁ A% an! éi@ohﬁ«@‘wfi'd’eh ¢ aflehdl ab6ut FOIR ek BEbLyOat 18t
present invention provides a significantly greater visual appearance than
exi sting about 64% of the width of the laminated shingle, i.e., the combined width of the

buttlap section 34 and the headlap section 32. The exposure width is the portion of
the buttlap section 34 that is exposed to the environment when the shingle is laid up
on aroof. For example, an exemplary shingle having the dimensions of 13.25 inches
in width and 36 inches in length would have an exposure width of at least about 8
inches, preferably at least about 8.5 inches.

Using the foregoing unique combination of buttlap section (exposure)
dimension and arrangement of color striations, the laminated shingle according to the
present invention provides a significantly greater visual appearance than existing
laminated shingles. While the improvement in visual appearance is applicable to all
types of roofs, it is especially significant on low-sloped roofs (i.e., those roofs having
less than six feet of rise for every twelve feet of run).

In preferred embodiments, the laminated shingle itlustrated in Figs. 1
through 4 has a width of 12 inches and a length of 35.5 inches. The exposure is 8.5
inches. The backer strip is 9.75 inches wide. The interply alignment line is located
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| am nat ed shingles. Wiile the inprovenent in visual appearance is
applicable to all types of roofs, it is especially significant on

| ow sl opewtoreoi«9zi . e., those roofs having |ess than sixPCaaiSont4s86 se for
every twelve feet of run). In preferred enbodi nents, the | am nated shingle
illustrated in Figs. 1 through 4 has a wwdth of 12 inches and a | ength of

35.5 inches. Th8 iRXRQFLIHeDofom of thCSole INEMBRAGH ObnSis!s. 15 ndhéd1d 9.25nches
wi de. The interply alignnent line is |located -20 WO 03/014492

PCT/ US02/ 2453nche0fremi the hettorh 06 thetshinglro tBashrilisfrelehse tapé aiyl the aeld seah ecatarit|

one is 8.75 inche 0.9. i.nches,.fromthe baottomef .the.shingle. Both
Che rel ease ARG opreoGBe RBEHT ToaiRaRly Balfghis Ts fiets SidoBfroohithg) o
The interply gpd@n @b iﬂt@xgﬂsgisiaﬂléﬁﬁﬁio%ﬁ@ﬂy Withofi€ ifcBQfitile pSySicelp. t he
interply is at |east double ply wth one inch of triple ply overlap..

Anot her exenpl ary enbodiAnether gxemplarypmehodiment of drepresent mvenfeamis skowirings. 9,
10 and 11 whi i & 1yst rat Ne i | V. i 1

shingle 120, "By G AT IGyhE ik REERe B BRR G B SR AR ah R i

mat eri al 260. 1Z0eFig. anilistbrd colrseod fahingles Anehad ahérplycanterinSE®). atei r st
shingl e sheet 130 attached to a second shingle sheet 150. First shingle

sheet 130 has lanigatsd shingle 120 prefapphlygommisas 2 Hrst shipgls shestilap atached & ap

tion 132 w ! i f , i def |
butt] ap seot | Sicopd sRElenbint S0 Fhdinkfbuftil PACAY echlalighdcBiehr O 1O o
138 are f or medoffegunetem dedinanperieatip sedida. 1 32vatlse plunadity bf tabs €36 beetending 0
| so h | | fi ' d is di ath_ tab
T35 wi th por A0 SHiesauiRy SHio H Srbelniayet SBsEd B n ARG B
plurality of @p 8 arddrafed be@ééewaa}#%éxﬁm 189 TRE sédogd kRiAglesRbet 146 I N

the af orenentioned” | am nated shingle €nbodi nent, various techniques such
as gl ui ng nmay alse has e genavallt teaiehgulmecondgunation hnditgl despobesihent s taks 13hevith

undersi de of the fir shi ngl . sheet . .The .resul.ting,l ajm nat ed .shi ngl e
190 has o _getiisns o e Sl FisBReie 3 cxb s e LR Sy A oPrifRkl “and
| at eral edges 138 afi®b&dw adRAvionddrithg 18P to the ot her enbodi nent of a

| am nated shingle. Aplurality of release tape strips 140 or a continuous

line of rel ease tape may‘sgs thi afprsmeationedlpainapdshingle ernodimeniaatédtisngl e

sheet 150. Se ' I i r i [

seal ant mater F%Pﬁ@gtég %%hggg;ﬁ)%g%aiéé P%at}ét%raaa etg Sﬁcﬁg&rsggg# fs P?\égt lﬁg;{ﬁo {rlllgt ed
shingle 120 alsdergidebethatfiryt shaglaghebt 300 (Thy resuiltingrlamiratdd dhénglet 120dseh Wi | |
be discussed in greater detail below Althqugh the. interply alignnent |ine

141 can be po&FistahetpclpgHARtwfigrating dpidngg byplongifiging) and laterpk edges as noted

above with respect to the other embodiment of a laminated shingle. A plurality of
release tape strips 140 or a continuous line of release tape may be disposed on the
back of the second shingle sheet 150. Self sealing adhesive strips 142 or a continuous
line of sealant material may be disposed as illustrated.

The resulting laminated shingle 120 also preferably has an interply
alignment line 141 which will be discussed in greater detail below. Although the
interply alignment line 141 can be positioned anywhere in the headlap section 132, it
is preferably positioned in the common bond region 133 of the laminated shingle 120.

The phraseology noted above regarding “tab sheet”, “backer strip”, etc.
is also applicable to the laminated shingle embodiment in Figs. 9-11. Also, the
exposed outer surface or weather surface 142 for shingle 120 is defined in part by tabs
136 and the portions of backer strip 150 which are exposed through openings 138 and
below tabs 136. The weather surface 142 of laminated shingle 120 may be coated

with various types of mineral granules as noted above.
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is preferably positioned in the common bond region 133 of the | am nated
shingle 120. The phraseol ogy noted above regarding "tab sheet", "backer
strip", ewo0.03/0i69ml so applicable to the | am nated shingl e Perhusd/zasse i n
Figs. 9-11. Also, the exposed outer surface or weather surface 142 for
shingle 120 is defined in part by tabs 136 and the portions of backer
strip 150 which are expgsdd anthialillylrstratmethd:r@ﬁngS&tanwfﬂmqirewntmlvsnti@ﬁ. The

Cypes of i fETPy T it B8 LSl Lo bhd MUBpIGYs O5a0nsa srshne JeBle24530

Figs. 12 and2pImi hﬁtbﬁﬂ}‘ ﬁ‘lb&rﬁaf‘%(f 86 5hd¥en &Y 8 h8oafofaRoPr 85 BiMrply S RfnkRN
enpl oying three tab shingles. In Fig. 12, a multiplicity of courses of

roofi ng shi digleg412nd Sdﬁﬁealmg@ﬂmsyvmlﬁrﬁl@I argelgo dhustratedwdhens tab ghongleon of a

oo o0 | ek B Bty AR marepiiCnfily B00dght a SR APPSRl E?, 2172

usual I'y conpyhish Agk teefichi 18 sBbwakied ségardt@abk Dgo.mat eri al  whi ch has been cut
to show three separate tabs 236. For the | am nated shi ngee depicted in

Figs. 9-11, the pref erfiasdhe lgminated dinglodenioied ghiige| %l hitke prefared. 8 i nches
dth b 38 k
:Ms t8 m%:lhes W gﬂﬁénﬁhogq%{}%r%g %X_p%)rgrgllri] %%ﬁ%hbpgagﬁ?%ggeggh} r@%ﬁct ﬁ(ra Egugm

of the shi ngdxposmdlstmmdﬁw ahdzlwiﬁack& strifs § inclssvitle. The Wterphcdligambenline he
bottom of the shingle. |nter Iy is.16 inches wide, The tab Iengths are

5 - 3/4 mcH%%llﬂ“(?e?ﬁPWctH@go‘it%Q hersbinglegnd thanafzonsied-29drcheg tf-d5 and 18
shingl es per;, t he
preferred di n«%}%ég?xlgﬁgth'égﬁg&g I nllci:%ﬁl\?\nﬁgg @Eé; lé 0 ﬂec%gstﬁ&i%Tﬁgggggosure is 5
i nches. The lengthy bk —a%hgmimtﬁﬂﬂcheelong Tb@ratamﬁﬂslnmgibwrfsqm afb1®ot t om of
the shingle. g:léase ape is on the back of the shingle and the self-seal
sealant is ple’r'B?ﬂ ‘The interply material is 10.5 inches w de. Table |

bel ow provi des a shi ngte® Ry bs DIRRT inFogs. DEMP e thy Bref@ted dbRioRy t
shingl e di nensi ons and the roofing shingl es and roofi system of the

n
e Darh il e 6 it e o 15 et Qhe il pamyme

pr esent
%gogu;g oL(za gxer}s Wcate gchevwfromvﬁldrbotto of e shlng €. nﬁaease-{aai)% i8R I&x bacl‘:(_’ o§6 12

the shingle and the self-seal sealant is on the front. The interply material is 10.5
inches wide.

Table I below provides a shingle product comparison between typical
prior art shingle dimensions and the roofing shingles and roofing system of the

present invention:

Table I
Reduced | Reduced | Wt./material
Shingle Type Exposure | Length | Width | Sq. wt. | Width Sq. wt. savings
3 Tab asphalt 5 36 12 210 9 160 24%
Large asphalt 8.25 36 19 350 12 250 29%
State 6 12 14 1200 10 850 29%
Wood 10 Varies 24 200 16 150 25%

While many different shingle dimensions may be utilized with the

present invention, exemplary dimensions are provided in Fig. 14. In that

embodiment, the laminated shingles are not less than 100 1b./100 ft.> As illustrated in
Figs. 14 and 15, the area of each shingle is 3.52 fi.” and 48 shingles cover 100 sq. ft.
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Large asphalt 8.25 36 19 350 12 250 29% State 6 12 14 1200 10 850 29%
Wod 10 Varies 24 200 16 150 25% While many different shingle dinensions
may be utwbiozedi4ni t h t he present invention, exenplary di mMPOEIIUSNE2488@
provided in Fig. 14. In that enbodinent, the | am nated shingles are not

| ess than 100 I b./100 ft .2 As illustrated in Figs. 14 and 15, the area of

each shi ngl @figecldueicé.t OtheRr BRard@eBdtich 8F 8% r6OWEY sydRth Slistrdtéd imtBese es
03/ 014492 PCT/ US02/ 24530 of deck surface. Other characteristics of the

roof i ng systaegasfollowsrated in those figures are as follows: Dinensions and

Tol erances: Length - @%eﬁéigﬁgggﬁolg%hcejs{ 2" Wdth - not exceeding +/- 1/4"

Interply Requirenents: ersaShi el d Underl aynent available from
El k Corporation of Dall as.Lenb60dotExpédingBris¢/28heet, an asphalt coated

gl ass fiber based sheet used in roofing. For the present invention Type I
materials are preferred oveWVidthe nohetegpding Hrdf't' expensive Type |1

mat eri al s. Acceptabl e j.al .avai l abl e as ZBASE from Bl ack Warri er
Roofing, Inc. of Tusca]fl{)égsslg?e%ua%@énrg?' D2626 Base Sheet, an asphalt
saturated and coated orgarMatefiglst based sheet used in roofing and

avai |l abl e as Vul ca- Seal from Fontana Paper . of Fontana, CA . |CBO_AC- 165
Under | ayment, an asphalt coated gl as$ersaSyisid Faderlament avadlapleyfrem £1k

B bl 162 Sool | pu sy beggnal bese sheet, [om T o css
ice and water self adhering pel yner Daslilfiype IBake Shevoum aspledt coated
| glass fiber based sheet used in roofing. For the present
invention Type I materials are preferred over the
heavier, more expensive Type II materials. Acceptable
materials are available as ZBASE from Black Warrier
Roofing, Inc. of Tuscaloosa, Alabama.

) D2626 Base Sheet, an asphalt saturated and
coated organic felt based sheet used in roofing and
available as Vulca-Seal from Fontana Paper of Fontana,
CA.

. ICBO AC-165 Underlayment, an asphalt coated
glass fiber mat roof underlayment available as TG-2
SBS all purpose underlayment/base sheet from Ridglass
Shingle Manufacturing Co. of Fresno, CA.

o D1970 Fully Adhered membrane, an ice and
water self adhering polymer modified bituminous sheet
material used as steep roofing underlayment for ice dam
protection available from CertainTeed, GAF, W.R.
Grace, Carlisle, Tamko and others.

. Vliepatex Coating B Interply Material available
from Vliepa of Bracht, Germany.

Dimensions:
Minimum 15" wide

Application:
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material used as steep roofing underlaynment for ice dam protection

avai l able from Certai nTeed, GAF, WR G ace, Carlisle, Tanko and ot hers.
VI i epat exwQeani«agz B I nterply Material available from Vi epa/ush2/Bisacht ,
Germany. Dinensions: M ninmum 15" wide Application: -23 WO 03/014492

PCT/ US02/ 24530 To be pl aced 2" above the shingle exposure horizontally
across the roof. End |aps a m ni mpgwmeilRed 2Rebdiicthéshihfle BkSssurelndrivoftdlly 4.
t he exenpl ary enbodi mrent shown includes a backer strip 50 with four
horizontal striations 52, 54, 56, agashtBgroodiriation 58, the striation

adj acent the headl ap section of t hingl.e, i wni formy dark- col ored
striation. The horizontal striati gﬁ%%@i?q@%mlgﬁg%gG are colored striations

that provide a col or gRagfiimifg tOFigglodedughn, tHeXemplarg binb6@in@it fivdm t he
| eadi ng edge 24 to a dark color, near_ the upper portion of each gpenjng 38.

The col or of ingkidpnh? backst sirip SOwitlhfoup Romzpnia yiriglionsdl Sttedl.1a9d 58 SHIAI0B ent

wth (i.e., t . ' r at. : t her
striations (sg&éE ﬁé;%d—lgﬂfﬂ(ﬁ %cb%{b%ﬁgﬁ%%E%(ﬁé}%%éﬁﬁ%gfglletsg%lggh{esraq%]rl%%&rg col or
gradi ent or gedloiet istintionPTaé dorkdyal strivtions S2,540inESCiresblorad stoations that
approximately equal. In addition, for aesthetic reasons, it is preferred
that the wi dtPFOBgie@eF@llPrs%r? 1g7tiop gradgion fompligh sgler aﬁaréﬁ%l?@d@a@dg#%%t t Wo
inches. The n ,\g}gpﬁ rjeal | nﬁ%@t ] Tl riation
on backer st%(_aélg&)%rg{/}gg% ri gg“@%gé%%#ﬁgkup n-8t' @e ggi;r?) efgaeaest Egtt%?c
appear ance of sttiltion 5&siualy bie nejettadrioizd aohsstenhyith (29, tolconiisue) thef exloregadient

h . f hi ngl e .t . width,of 7 .to 9. ingh nd
Chree (o si x PoRPofnae s ety Sions (B Bekitionn 52 dnpdeh Shingpseovite O
different col ggolbPgaleaPbs ﬁﬂdé’cf&ﬁ).d?ﬁfegﬁgy,ftfﬁmh o?E?&los‘Bﬁétﬁ)%ti_s afpl}bthely

purposes of this patent application, Ifferent color may include a

di fferent t onequal.nnadditicng For acsiheticarsasons it is prefored thet the Ryidthmfteaeh striation
application ig .qﬁfi ned as, the df(grbeet&j diﬂference in the tone or shading
bet ween ar eas’of" ?WS? a‘&%‘é"&% L T B ror some applications, a

gradual change in contr 5é naab&cdfaogdomhl Hriationk ahd) theddesf sath stibtigd b NS

may provide the appearance of depth or_ thickness | .
backer strip 50 may be varied depending upon the desired aesthetic appearance of the

resulting laminated shingle 20. It is preferred, however, for a shingle to have an
exposure width of 7 to 9 inches and from three to six horizontal striations thereon.

Each striation may have a different color to establish the desired
amount of contrast. For the purposes of thlS patent application, a different color may
include a different tone. In addition, contrast for purposes of this patent application is
defined as the degree of difference in the tone or shading between areas of lightest
and darkest color. For some applications, a gradual change in contrast associated with
a large number of striations may provide the appearance of depth or thickness
associated with wood or other natural products. Also, the amount or degree of
contrast in the color gradient exposed in each opening 38 may be varied depending
upon the desired aesthetic appearance. An important feature of the present invention
is the ability to vary the color gradient and the amount of contrast to provide the
desired illusion or appearance of thickness on the finished roof.

Figs. 6-8 A show one procedure for fabricating a laminated shingle 20
from a sheet 80 of roofing material. Various procedures and methods may be used to
manufacture sheet 80 from which shingles incorporating the present invention may be

fabricated. Examples of such procedures are contained in U.S. Pat. No. 1,722,702
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associated wth wood or other natural products. Al so, the anount or degree
of contrast in the color gradient exposed in each opening 38 may be varied
dependi ngwouwpon4dhe desired aesthetic appearance. An i npoPrcaniSot/z&sur e of
the present invention is the ability to vary the color gradient and the

amount of contrast to provide the desired illusion or appearance of
thi ckness Onexﬁi@l%df‘kﬁbﬁigfﬁhlhg&f’ 815) 9§t NG: 8823, b?ﬂ"e&ﬁfedpf A5 dhinsleloR”
fabricating a | ami nated shingle 20 froma sheet roofing material .

Vari ous prockuiuoes AesthetistClodacteriyUiSe Pats Bld. 4,399, ﬂr&@mtalﬁkitj‘ﬂ?eamhwmlso from

whi ch shi ngl ncor in on ri

Beanpl oo of DueleareSat gt et s o Ao YR U NoPat oIR8 54 wo
03/ 014492 PCHiisq Z‘Raé}ﬁﬁ@sm fei’t BRth &RA6%ifALnEITs Dofioratb By rdafencdMerein
3,624,975 entitled "Strip S |ngle of I nproved Aesthetic Character”; U S.
Pat. No. 4,39disk®@br#Wtitled "Foam Asphalt Weathering Sheet for Rur aI

Roof i ng Siding or Shi nj e 0 iR GrethnRy forba iy dﬁBer%ﬁrs?%%t 88 oo £ftunidP0" 1 N9

Shingle." Each of these patents Is corpora ereh |n its

entirety. She#it(n8shosmphefieg aklidthfeorregdnlingmo ﬂlefdeb@écgéIQSSSOTﬁlLarth&&d on a
junmbo roll (not shown) having a width corresponding to the desired sheet
80. Lani nat edingles %‘I‘@éﬂﬁﬁ”&% bHGAKACIRI A GPIFRIUS PEICSES Starting vt the ilsako process
starting w thyt ol ot ed,

| am nat ed shélang Mf ma[t ASpgéw&% %ﬁ‘ﬁgtﬁéﬂfﬁg‘éﬁ?ﬁgﬁl E%I:ngy? ?{t Qor ot her
types of basﬂbnaitecthsﬁhgo@aﬂmtfewersﬂhemmpesmﬂ%agemﬁtepabf er abI y conprises a

fiberglass mat with an_ as It co bot h .coat e fibers and
fills the void spaces ﬁléece\?\gg e llgb Pr\g? ﬂ’%ﬁ%ﬁ@‘ﬂ?& a§s 183t {1y o
(not shown) f@¥a1PEodiiAGWEGHLGE cBA Eheoﬁbe}shﬁld fﬁfsﬁh@’v& ;s?aée's BORRATRSS: A

snooth surface of various i1nert mnerals of sufficie consi stency may be
pl aced on t hibdsst Aqevsierddanimend sigbidiaer (80t showapalay bednclegrdadspartodshd ng. Top

surface 82 is ferabl coat a r of m eral ranul.es . such as
cor am . coat BHLT GG PRRGG oA BUBIGYTHES Ve Gbs Mol ARG o por ¢ ons
and the col Oéorﬁfsﬁeﬂbfﬂ{awaérp‘ldc@&%n@%g&ﬁtoﬁi Qi fa0k bhsﬂé@%d"@rseﬁllkhé agpal2 of
shingle 20. Typica the mneral granules are applied to the sheet 80
whil e the aspt#éihg. coating is still hot and forms a tacky adhesive. Fig. 6
shows a schematic repr 3 e hopper
30 whi ch my be used t oopr et ereluifly sieP AR AP e AN

such as ceramic coated stone granules to prov1de the desired umform color portlons

and the color gradient portions associated with weather surface 42 of shingle 20.
Typically, the mineral granules are applied to the sheet 80 while the asphalt cbating is
still hot and forms a tacky adhesive.

Fig. 6 shows a schematic representation of a roller 86 and mineral
granule hopper 90 which may be used to provide the desired granular surface coating
to sheet 80. The hopper 80, which may be any hopper which is well known in the art,
includes a plurality of partitions 91 which divide the hopper 90 into three sets of
compartments: a set of compartments 92, 94, 96 and 98 at each end of the hopper and
a central compartment 99 between the ends. The central compartment 99 of hopper
90 contains a uniform mixture of the mineral granules which will produce the desired
color on dragon teeth or tabs 36 and the other portions of first shingle sheet 30, which
will be exposed to the environment. This transfer of mineral granules is sometimes
referred to as a “color drop.” The rotation of roller 86 and the movement of sheet 80

are coordinated to place the desired color drop on each shingle 20.
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to sheet 80. The hopper 80, which may be any hopper which is well known in
the art, includes a plurality of partitions 91 which divide the hopper 90
into threwogamsi4ef conpartnents: a set of conpartnents 9PCTABKN2/963@Nnd 98
at each end of the hopper and a central conpartnent 99 between the ends.

The central conmpartnent 99 of hopper 90 contains a uniformmxture of the

m neral granul es whi ch pyrkile aisvdiaentlofehedfisdehtihvetinho®® ifl FREOA -SMe8idh OF
tabs 36 and the other portions of first shingle sheet 30, which wll be

exposed to t HastshingtothesiitO wmayeﬁheaﬁmeenuﬁﬂnmlﬁwgpf @mmllgé@uﬂ@ oacdheiht i mes
referred to e ﬁeadf:a l 5t1 %ta?lg tl{le alggec {)Iﬁ O?OI‘O[LG 5 %c%f’negps&?g‘gm nt %gﬁgrrent

of sheet 80 "arée co |na € desire

shingle 20. QEed@p%é@&ﬂ&B&a?ﬁﬂrdiﬁ@Béﬁé@@r offainetdh gra@utee ds bwstilp edctiohe
present invention shown in Fig each first shi ngl e sheet, 30 wi |l
have the samd4PabeyHsm ﬁCQP%?%wh%éps}m%%mn-@%b@ﬁ w5 of miperal graplesy

section and thg S%fgg Q?ﬁ%‘?ﬁfeb B s cﬂ%n%ﬁ‘?nasr’gé%h@%d W30 Bkl 1c61&?r%| ap

headl ap section ave t e sanme laye m nera granul es
section 34 or headl ap m&tmOmIG@dmyeﬂahmnwlemw-taspd)ndmg toothe dedlmd@dlolrayer

% Genrron Po MkER o sBReR L o AR BERRRoRecL e Bl v
cor r espondi n%oﬁlgafuﬁl@nt‘é@?' 943@60491&79“8 ré&Eeéﬁ%lryZ%ﬁEetsggrpﬂa%és%éeéglle% 56,

and 58 are preférably placéd in thé appropriate artnents 92 , 96,
and 98, res pwnembgtyanulbs frotetbe aﬁﬂOpxa@s esmpartheent iiphopper 86 will falhenxtalroliaranul es

w1l bo tranepan ST RESRE GO Romgol e REF tatiites B3t el Rhotharp Srge?”

vol une or p%ﬂﬁ&s 1R bqEehlé! 8508 of BRer A foraiulB pdced bA BifasE aqlla?m‘eram ghé f ace 82
is preferably the same throughout the ful'l wdth of shee wever

di vi di ng t he shpgapugiout thegull (‘;‘@dﬂi&f shashBQ, HPWQV@OIPEOﬂlVlﬁi‘lng'ﬁ}elh@nBerpﬁﬂ'm‘iOons of
h 80 2, 54
shect 55, oot BELAEA DR PSP i DO STORL D BEAR,, o,

pr ocedur es f @rovfiding hogikomg sh‘idﬁoﬁ@l’i@$4b&@laﬁl@58lfoﬁlﬁcﬁéﬂmﬁp sorface formed by

m neral granul es include the use of ranul e hl enders_and col or m xers,
al ong with other sophi 3tisdmperant &ne coyeptienpl procgdyrgs far Aahricaing or m

col or at eac@hin%fe@%hﬁﬂ %e&@ﬁoﬁﬁﬂﬂ%@%rﬁx@@%or %@fo e?fﬂcﬁﬂl seloft ENsi ve

procedures ar {o°ensur e t hat - eac on a sheet of roof i ng
material is lgmmdﬁbiendléln@ammr mixers, éﬂenngd!hoﬁtdrﬂqihiﬂicm;i elqeipmnt tecenkure

provide different es oy tones.in_.color. However, .wthi ach col or
G b, - concer CeATBFHRTEIR RS o TR 1SRURLPE e BreHaiets o HEFBERS 1 or it y
of the col or mferkhR prédhirich B Bd ARure that each color drop on a sheet of roofing

material is uniform. The color drop between shingles may be varied to provide

different shades or tones in color. However, within each color drop, concerted efforts
have traditionally been made to insure uniformity of the color on the resulting shingle
associated with each color drop.

Once the color drop process is complete, the sheet 80 is allowed to
cool. After the sheet 80 is cooled, it is then cut. As shown by dotted lines 84, 86, and
88 in Fig. 6, sheet 80 may be cut into four horizontal lengths or lanes 60, 62, 64, and
66. The width of lanes 62 and 64 corresponds with the desired width for first shingle
sheet 30. The width of lanes 60 and 66 corresponds with the desired width for second
shingle sheet 50.

The cut along dotted line 86 corresponds with the desired pattern for
dragon teeth 36 and associated openings 38. For some applications, more than four

lanes may be cut from a sheet of roofing material similar to sheet 80. The number of
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associated wth each color drop. Once the col or drop process is conplete,
the sheet 80 is allowed to cool. After the sheet 80 is cooled, it is then
cut. As swown/obpoziotted lines 84, 86, and 88 in Fig. 6, ®oFaiSo89samy be
cut into four horizontal |engths or |anes 60, 62, 64, and 66. The w dth of
| anes 62 and 64 corresponds with the desired width for first shingle sheet

30. The wi dt Ipyn@f idl @e@@lﬁeﬁi) @h@%&mr&mwtlw dRet d¥a06@SE fatkridl Aidnné or
second shingle sheet he cut along dotted line 86 corresponds with the

desired pattdpmreﬂdﬂdﬂmfa@@rﬁsulél@giﬁhmeleand associ at ed openi ngs 38. For sone

mater ial Simiiar to snolrods meiasnEBRGRnY bo e GG g T Dl o el
PCT/ US02/ 24536} thé Pd38Rin g&ir&%aﬂ%%ameem&sb@ﬂ& stinglodheb 50, r &6 gk MEFigheet
of roofing materi al the desired width of the resulti ngoshl ngl es. Sheet

80 may al so Be7.cug &Aaﬁéﬂalateyaltcat ebtheeliPgatmlizin fve heckgestripedo prthfthiitst or t he
| t fi t
Fo 5 07, ineBAbeds & SHEmay v AR a RN AL T Ol B R, 8 RO 11

strips 50 andhiths Dor She réshltﬂlgllﬁnﬁﬂa’mdtshmglbs\@/blmdy bepackegedinanhbed fovi t h each

other to formtwo | am pated Shl ngl es 20. The resulting |am nated shingles
20 may be padWHEfeastRHationQn mroef ppis well jmopa infs atf-| ation on a roof as is

wel | known in the art. fihe, iﬁtgt&f@ e@EOgﬁwﬁfe aggénﬁﬁgof"ﬂ%lﬁ‘a%é@gmlzéﬁeé)%ma

| am nat ed shingles 20 may e -per orrre n a nunber o or exanpl e,
t he | am nat edbe@hrfoghmnmlumﬂ;ebef wpysncﬁmedampllemhgﬂnrmmamﬂfshjnglwe 2Damdyriat | on

process in whic et is.cut both |ongit.udinall rally and
t hen t he tab%‘?‘r@@?‘gﬁ’é %U"é‘cc%g ling famipation process léqu% g?@ﬂ@%toﬁ)néf'état??gli’ched and
attached t og%x{g%dnﬁhgf aﬁ@ﬁﬁérml ¥nd BB HIRAIEsHRER A ebémér shdegs, whath @t ed

shingl es 20 may be produced in a continuous in-line |am nation process in

whi ch t he sheeeduged,iage matchbrbmgi attagheteiogsthery Adtaneatively, andmetr preferady.dhieci ng

h |
Cont i nuous « JEPBHERenEERe A8y alibcn B elitinu i 1odet ARSI, 1 s
and backer sRk@fi¢h tklsh@s 88icyt %ﬂg@ﬂdﬂhﬁﬂy by dheaBlit oaedr dﬁ@ng)h@zﬁizdﬁ@l

| am nat ed shingle strips throu means wel | known in t art. The |

| ani nat ed shilengiths (seeh %ﬁdaliﬁéﬁotg%rﬁ‘lb@dp@s‘é’éﬂch ﬁ?@ﬁéﬁfﬁ(’@w}lﬁﬁbéﬁiﬁt Hlees |

phich euts L hgqBhs 1J§P§hée%tﬁ & 1af Mitdet S0 c?ﬁack'glt§h%5t§iih L8 ISnsUd oS are
ornmed, they FoCes use appara andl i ng

shingles, s u@hhasd a)geﬂier t@mdweaemﬁratdd&hﬁrgtdntﬁpmMghﬁnahs mgllekslowndn the

bundl e packer Ql‘h];%nq}n%‘peldg gle strips may then be passed through a cutting cylinder,
which cuts the strips into individual shingles. After discrete shingles are formed, they
can be processed with commonly used apparatus for handling shingles, such as a
shingle stacker to form stacks of shingles and a bundle packer to form shingle
bundles.

It is important to note that a color gradient of the present invention
may be placed on shingles using various procedures and various types of materials.
The present invention is not limited to shingles formed by the process shown in Figs.
6 - 8A.

Fig. 8A is an exploded isometric view showing shingle components
taken from a sheet of roofing material according to another embodiment of the present
invention. In the embodiment of Fig. 8A, as better shown in Fig. 8B, which is an
enlarged drawing of a portion of a backer strip of Fig. 8A, transition stripes 152 and
154 are disposed between adjacent pairs 52/54 and 54/56 of the horizontal striations

52, 54 and 56. Each transition stripe has a color value that is a mixture of the colors
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bundles. It is inportant to note that a color gradient of the present

I nvention may be placed on shingles using various procedures and vari ous
types of wetoeniabs. The present invention is not |imtedPCo/usht/agbes
formed by the process shown in Figs. 6 - 8A. Fig. 8Ais an expl oded

I sometric view show ng shingle conponents taken froma sheet of roofing
mat eri al acagoeibrg with the @b doriestsldiriations adjadehetopthe srendition stvipait Ther. |1 n t he
enbodi ment of Fig. 8A, as better shown l{é& Fig. 8B, ich is an enlarged
drawi ng of Hapwien srpPesmay beused whanthpdifferaneg in gontrapt befween ahAceRt | pes 152
and 154 arg g - | L sinD R Phu1aPeksB Honfised b

hori zont al g?%%?ﬁ%ﬁ%tlggémgﬁigﬁié@%%gg%hst rgnsi ti o% sst ripe h;g a col or
val ue that ujeinteil sppeaeanoé witheuictht cassiti@vstid@es0 R irkasRioREHINESORY D4530
associated with the t orj tal striations .adjacent t he t.ransition
stripe. TheaPRledss idf’“\é%egfl} % ahg‘{;)- %é@%@g’ Wgﬂ%stlﬁémapfa%éﬁl@’rf@tﬂgﬁecont r ast
bet ween adj Min iRUntikpptal striations is sufficiently great that a
shingl e V\Dupgl%prlgéent lg&gonf used or disjointed anear ance w t hout the
transition stripes. THaepresnstinvatios alsopesvidesa toefing pystene inchuliveekti bed in

U S Pat. . 611, 18 I ch is,incarparated by refer |RJinits
entirety. T ti@é’?@‘ﬁg‘ Sﬁjr’i’@gn]?? dgvortpeds W%\W Ryel s Jo a(g%cﬁnnagﬁg{;/%twe&rfﬁﬂ Wdi ng
(i) a fi rsw A TaRt19 dayeh hﬁ?b@d oASopl656E hballaphatien oWtedtist lamiraeat ed in a
first row of 'shingl'es, " (ii) an interply layer disposed on top of the
headl ap por shinglepand (iig afspeand lpminatedishimgles Bs degrabedagheves diypogedseig topepf

| am nat ed shingle s _descri. | ' I
| ayer, wher @fen]ﬂ{eﬁ%lyza@?g’n%ﬁ%%ﬁﬁea%ggycgmﬁ%?g@?@%E:b aﬂtbg%e(?{r? %éésag%%ﬁ) {)ﬂgwyof
shi ngl es hoghiagkk &btiyordsljeakavent, i.e Sabovebo\ke fitsordwef §hinglts.r Aveoodinglyi ngl es.

Accordingly, .an interply layer is placed jin_hetween each pair of shingles
| ocated i n HBIROHEE Byeris pb?&ﬁ%éb‘?ﬁtWPWPh Rair phf 1%%@? QPP@‘F&FH ﬁ?ﬂ?@é‘taf“é(an

preferabl y b6 puet fedANEhNERerdl QELA001 BN BIRGRNIgiOUEBHEN that any

given pair o I'ngles locate orizohta acent rows is positioned
to provi de &otizentalgoadjatent miwschitls tat 4y gimerhpait dfshingl¢sdocated mrhpirizontalier i s

ferably pl.aced on top of the first |aninated. shingl hat.the bott
bidge of t e HACEH 5y spaihonsd o Hating LIS TR PHERI DAY g TRt | i ne. of
the first haginplser i%?’ké}@ﬂasly PSccdngsp BEMe FQAninkld Shin@ef doltBatgist em can

be repeated to" ‘cover the entire roof, e.g., a second Jntergl.y | ayer is
pl aced on t bptioh edpeof thedntdrply tayenialinad upiniid the infgrpbrplisamentliteaf they t he

second row %frstﬁgﬁl& {eec‘isshinagri'eq af désré{'iﬁgd above. This roofing system can be repeated to

cover the entire roof, e.g., a second interply layer is placed on top of the second
]Jaminated shingle, which is located in the second row of shingles, and a third
laminated shingle is placed on top of the second interply layer, wherein the third
laminated shingle is located in a third row of shingles located horizontally adjacent to
the second row of shingles and so on up toward the peak of the roof.

The interply layer can be of any width and length suitable to the
application. Preferably, the width of the interply layer is at least about 100%, more
preferably from about 105% to about 130%, most preferably from about 105% to
about 121% of the width of the laminated shingle. For example, when an exemplary
laminated shingle having a width of 13.25 inches is utilized in the roofing system, the
interply layer can have a width preferably of about 13.25 inches, more preferably
from about 14 inches to about 17.2 inches, and most preferably from about 14 inches
to about 16 inches. A plurality of self sealing adhesive strips or a continuous line of

self sealing adhesive can preferably be disposed on one or more sides and near one or

28-



| am nated shingle is placed on top of the second interply |ayer, wherein
the third |amnated shingle is |located in a third row of shingles |ocated
hori zont avby3adi4arent to the second row of shingles and eTarsoupissowar d
the peak of the roof. The interply |layer can be of any width and | ength
suitable to the application. Preferably, the wwdth of the interply |ayer
I's at |east %H&%dé&%hém&gl hylr €8 gtk the ﬁm}ﬁlﬁw?erma%&% tin 130%
nost preferably from about 1 g%to about 121% of the width of the

| ami nat ed shihogkzentalpadjesenbpives, andiibeiraii exenpl ary | ami nat ed shingl e having
a wdth of 13.25 inchesg, tilized jn.the . roofin stem. fhe i |y

| ayer can have a width @?@r‘%ﬁﬁ’lt@gg? B%%‘SIE}F d ?f% %pg%%ﬁgrsy: wﬁ%ﬁaleg?%@éf%l y
from about 14niefft&et anddirudtively replade@@e haadapBeetion beh etiiafleywhichMagbout
14 inches to about 16 inches. A plurality of self sealing adhesive strips
or a conti nudkpicalhyeelisved tohernesde for gifeitye pratectioafirosm drectlameafs-be di sposed

edges of the ApL Ry S yFRE UG b pe gty By itae Hlekatn 12 °
i nhori zont dhlkhe @l Prefnibly,ans inserplyilageriomhde ¥ thwetib] thavis bot fire abhéwateri t ed
by any one theory, it is believed that the interply |layer can effectively
repl ace a | af§8StWEadl ap section of a shingle, which was typically believed
to be needed for effectj | ) qﬁ,%]g&qlggl y, the
interply | ayer can be %%%Q%Bm%%ﬁ}o%%%ﬁ%%t gl;eisg nown in the
art. Pref er ahllystratddeiniRig.dr. pAyshoswnan Fig 1pagdhradfty ofitainated shiagles 20 batythef i r e

and water resistant. An_.exeppl ary, roofi system accor di o the present
i nvention i s_lmft?lﬁ 3100f of ﬂtﬂg’i ﬁ‘f&é@e &E’t gt?ﬂ%ﬁﬁ? H“li’i"g". Pffgcﬁgfbf‘&‘?l&g? ty of
l'am nat ed shidyg|:65méft #MBYo PRvidetmtaabthatany pPeaEiﬁQfa{aﬁguﬁkB.eTh@héMﬁl ure (not
shown) to provide protection fromthe environnent and to provide an

aest het i cal | yingshlésgionmpgocedpesdonlapunatathshingles () includss placing cach shingtederaf or

| am nat ed shi ngl.es 20 i,ncl.udes pl aci ng .each shi.ngl e n.a _<topf in an
over | appi ng CORFPGBAETBmPIN CorRnrn vl S riey Foo 10h Eadea i Rpkthcen
hori zont al | y 1agizesany adjavént edwsSéf sAiHehs. ThpiklR|dn)ntefyly la3ee 160 ¥ dispyssd dk60 i s
di sposed on the headl ap section 32 of one_shingle 20, and preferably the
interply | aydhe hedlag septigne32 of asshimglesl and prpferp tWWéébﬁélﬁ@Zfﬂé%ethe
interply layef_|j | | ' r al i - : e top edge
166 of the inte r°%‘?€é‘1°§3§$ t&sﬁﬁogpgdgggﬁg OE)E}% slg{gggg@r%\} %Shalé&g%(f%la%-énof t he

roof, e.g. byinrRalalignménifpingial Thy taf edgellb6 séteiingrplpthyesis\peefetablyps or a
i % ; ;
cont 1 huous Icﬂsei\)ogéd 31? {hfe sﬁrei'gclzel (;]f(%hg Porc])(fa‘,sel. gv %y%%ﬂin%.r E:‘Af Slru?atﬂty oP seelf sealing

adhesive strips or a continuous line of self sealing adhesive can preferably be

disposed on the bottom of interply layer 160 near edge 162 of the interply layer to
secure the interply layer between shingles in horizontally adjacent rows and on to the
roof. Next the buttlap section 34 of one shingle 20 is disposed on top of the interply
layer so that the buttlap section is also disposed on top of the headlap section of
another shingle 20 in the horizontally adjacent row below. Self-sealing adhesive (not
shown) can be used to secure the overlapping shingles 20 on to the interply layer 60.
Also, a limited lateral offset is preferably provided between horizontally adjacent
rows of shingles 20 to provide an overall aesthetically pleasing appearance for the
resulting roof.

Although the present invention has been described with reference to
certain preferred embodiments, various modifications, alterations, and substitutions
will be apparent to those skilled in the art without departing from the spirit and scope

of the invention, as defined by the appended claims.
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di sposed on the bottomof interply |layer 160 near edge 162 of the interply
| ayer to secure the interply |ayer between shingles in horizontally

adj acent wows/oanag on to the roof. Next the buttlap secti @aTd%oni456me
shingle 20 is disposed on top of the interply l|ayer so that the buttlap
section is also disposed on top of the headl ap section of another shingle
20 in the horiweCBAIDM: adj acent row bel ow. Sel f-seal i ng adhesive (not
shown) can be used to secure the overlapping shingles 20 on to the interply
|l ayer 60. Also, a |im tkd?wolpgpysim baying 8 nylaplgitymigopiseseipsahaliet ween
hori zontal Iy ' . [ : j
aestheticalIngkggggﬁgg%g%%%@%ﬁQQ d%%gﬁéﬁpﬁggg?f%%g%ng?@¥§§@%%ﬁ§K t he
present i nventmaterislasel egringlededst bisht WYohofrachiretr comese dfchingkes taad B sgpodtier r ed

enmbodi nents, variou odj fications, alterati.ons, and supstitutions .wll be
apparent to t rﬁ?é‘%seé‘z ?ﬁﬁg s Pﬁeriql?éln&raf %&mﬁ%%&@mﬁgﬂw%mi&né sridifirstang

scope of thed L j : | - :
05 014400 oy (R SEReloR Subk D B8 cMad BB %@;ﬂgltdgﬁm Lse g&ghmges 'S

mul tiplicity ofxposadrafies insfallagphahd whexsof said stofinglspserahds o Qilas gl firemat eri al
conprising at |east ong course of interply material overlapping at |east
about 10% of are?lgtlag‘fer@ﬁﬁg'se of shingles and a second course of shingles
overlapping at least a portion of said interply material and said first
course of shingles, such.tITab rd0HnR sbitam oFleRiith 140Hereih thaivilith of 5did SHIHERS isOf
shingles is exposed after installation, and wherein said roofing system
has a O ass A #ilgast aboat2&p o the length afsaigshixgles.r oof i ng systemof claim1
wherein the width of said shingles is at |east about 20% of the | ength of
said shingles. 3. The ropfi | a: [ ' i . re

| am nated. 4. The roof?ﬁgq?ggﬁgﬁk%?h%%éﬁﬁg@ﬁu%gﬁgﬁﬁggg% éﬁ#%%gggﬁéﬁ?ngle
conprises a first shingle sheet having a headl ap section and a buttl ap
section -including a pl uallhtydfingtsiemwificiaiimarehapiacach kpsndted shidglei ne one

[ bet i.d . i idtab i | ativel
i for m ool or CHREUEHbHT EHGHE chET BAE BAFUHLCRSI R FReoh PUHEP BteRap secti on
is at |east aﬁﬁ&hdﬂl@%ﬂﬁraﬁ@?ﬂﬁ&@tﬂﬁéﬁ aﬂe@ﬁaceﬁ*&})&gk@defﬁe%@%?ﬁlowbﬁb%r?gssheet
e

attached to the underside of said first shing sheet and havi ng portions

exposed t hr oudtetweandaiskiebs, segh disriddehs haaing a hgivelyainiform color throughout the
tab; wherein the width of the buttlap section is at least about 40% of the width of the

shingle;

a second shingle sheet attached to the underside of said first shingle
sheet and having portions exposed through said openings between said tabs; said
second shingle sheet having at least first, second, and third horizontal striations
thereon across at least partial portions of said second sheet which are exposed through
said openings between said tabs;

said first striation comprising a first elongated quadrilateral area,
said first striation having a substantially uniform dark color throughout said first
quadrilateral area;

said second striation comprising a second elongated quadrilateral
area below said first striation, said second striation having a substantially uniform
color throughout said second quadrilateral area, said color of said second striation
being lighter than said color of said first striation; and

said third striation comprising a third elongated quadrilateral area
below said second striation, said third sfriation having a substantially uniform color

throughout said third quadrilateral area, said color of said third striation being lighter
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second shingl e sheet having at least first, second, and third horizontal
striations thereon across at |east partial portions of said second sheet
whi ch ar ewvexposae2 t hrough sai d openi ngs between sai d t ab®CTaB022458¢ St
striation conprising a first elongated quadrilateral area, said first
striation having a substantially uniformdark col or throughout said first
quadril ateral taaaisidsald of egsidReomit siriition)whaspy hideargs#d seoaddneétiorpat ed
guadrilateral area below said first striation, said second striation

havi ng a subst &Hetiens Brovide aspler gkadetien om allseph Bartiakperorseisnid swaerst shegk er al
area, said col gk af ' i 511'19]% ' .| er than said col or of
said first st r%%%%oaﬁ?g*ﬁgé(ggggd&hﬁs%dd@étn g%’?@’ﬁ%gﬁ%%i ng a third el ongated
guadrilateral area below said second striation, said third striation

havi ng a substantial | y ufi fBremoofihgsystinhpbeiginod wheedinl thelsecchdophanpie steeeofl

area, said color.qf said thi.rd . striation being lighter. - \WO 03/ 014492
PCT/ US02/ 245302 ﬂ%%ﬁ“’éﬁﬁ%df%ﬁ‘i‘%?lm&gle Tuptyer etk at st %H#ﬁgbﬂ%ff%é sH{atioB a5 t
sai d second anﬁlei*é&)inra@rosgﬁtr Tedd: b%ﬁ%}ﬁéfﬁ%hﬂ@f RiCRLSd HeaddhicR ArekpBled tﬁ%ﬁ'@h

partial portions of said second sheet which are exposed through sal

openi ngs bet weeHd spgningsdigtwedd saifhiebs, o fengthsspsatiom comprisiigra fouith etosigated he
second shingle_ s t._ 0 each | anm nat.ed. r.oofi ng.shingle furt.her ¢ ri ses
at least a foufl‘tl/%he %[?riag%rﬁ? g%::log/tsiama@x 1 rsi‘%attlﬁg’rs bﬁf"&ﬂbég@%a? lﬂ%‘ﬁ%? ngﬁq%)r}tlgﬁy
portions of saugifsacenier thiwghowakifoask qeadNaed] ks i colGaifda BRIt 9S
bet ween said tabs, the fourth striation congrisi ng a fourth el ongated

quadri| at eral &fiadombeinglighierthen sd celor phsaid thirdsdigtiony wheteby ef leastisaid havi ng
a substantial | [ : ' i al area,
Sard eoror ! o ! Koot el o %@?@%@gﬁgﬁ F‘gﬁ{ gilababipaLIbatal Bres.
third striati oportioheofdayd sdcohdsiniet whict aresexposd, thiduigh daid @penihgebétiveen said
striations provide a color gradation on at |east partial portions of said
second sheet wWHPP&h are exposed through said openi ngs between said tabs. 6.
The roofing systemof clains 4 or 5 wherein the width of each of said
striations_on the secondeshingbsfish@Rten?bt Qe £ NahSrelSthe RRIRTITRULSY
equal . 7. The roofing systemof claim4 wherein the widths of the first and
third striati osaid strietiegsoemthe secon ghinglessheetrod eacheshingle isxippexahytelyrmguhlal f t he
wi dth of the second striation. 8. The roofing systemof claim4 wherein

the widths of the first gn dThe roofing system of claim 4 wherein the widths of the first and

third striations are approximately equal and are approximately one-half the width of

the second striation.

8. The roofing system of claim 4 wherein the widths of the first and
third striations are approximately equal and are substantially wider than the w,i)dth of

the second striation.

9. The roofing system of claim 4 wherein said third striation is
substantially wider than said second striation and said first striation is approximately

twice the width of said third striation.

10. The roofing system of claim 4 wherein shingles in each course
bearing striations of approximately equal width are adjacent to shingles wherein the
widths of the first and third striations are approximately equal and are approximately
one-half the width of the second striation.
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third striations are approxi mately equal and are substantially w der than
the wdth of the second striation. 9. The roofing systemof claim4

wher ei n swoDd3hi4pr striation is substantially w der thanpsarsoyasend
striation and said first striation is approxinmately tw ce the w dth of
said third striation. 10. The roofing systemof claim4 wherein shingles in
each course bearing strjptieRSofg ARRAVK diEied Wheekadhindlel A eatlecagisacent
to shingles wherein the wdths of the first and third striations are

appr oxi mat el y keguing swiations of appprxdnptieht egugl wisiteans afacenido ghiggles wheteiethsecond

striation. -31 0 14492 /U 4530 ; f vstems: claim
4 wherein shi n‘& Q%Jﬁg%éﬁsﬁa%(gﬁrrg gﬁg%%%f%% agplgtxﬂzg{m %gﬁsé’qg& délgg‘g%%orbrél 1&élgqy equal
wi dt h are ad] agRit tHaf tisdWwiigh 6stheRedoadniridiien. Wi dt hs of the first and third
striations are approxi mately equal and are substantially w der than the

wi dth of the second striation. 12. The roofing, system of claim4 wherein
shingles in each course lhddeirpeiing yystem ofrdaigr4 wherenghiegles 1 caehiedurss dt h
are adj acent to..3hi WL Bldkina | §rfittD bl aBfa O th ShiRbIS WABLdiRAdiy

wi der than sai%a?gggﬁiéﬁértlrl atp%dr?mzlﬁ{(?g{sﬁugh?ﬁ s%lresata}raibat i %n ;ﬁgl*é appr oxi rlratel y
twi ce the w dtthirdfstriaiod i hibstntaliy wideothan $8id s¥tvadstofiongng yaitl dirstefriationiim 5

wherein shingles in each course . beari four. striations of approximtely
equal wi dth ar¥®PPEHjEE Wl&egﬁi%&ﬁ@%@%@&@maﬁ%ee striations wherein the
wi dths of the first and third striations are approximately equal and are

wider than the width of {ferze66mik $istehPdf @iim S FherbhifshiReéd MEasly 66u2Es Of
claim5 wherein shingles in each course bearing four striations of

appr oxi nat el y espuiak fourdtiatione oharaeximatelpeqial Wit srepasiacdenifo shingles bearing

striations wherein,the wdth f the filst t. 1y SErlatll

approxi mately t%é%fﬁglgg)ﬁlaw P Ee?%glﬁ r‘{élgiﬁlrsré’if (E‘}Feyﬁrg{r}ag{dﬁgﬂ gt{'%{el%\nsa%% %5%19 Q{nﬁaéelgecond
striation. 15.eqiaRard@t wAderaiiat Bmadthaif dgvebonthetigtion. shi ngl es in each
course bearing four striations of approximately equal w dth are adjacent
to shingles bearing thre triagions wherein said third striationis
substantial ly w der thanl‘gé’i%‘t?rg gystegt ?{‘g iy WhRRFISsiingles nEaClieyrsg  on i s
appr oxi Mt el Y. ffg bR oP hyt6lithaldl Efhaf hadBUHORTackft 10 il Q0K

system of cl ai]%n fIélrli'ljgsitn eacﬁ ol%rﬁsalﬁléét?%b@aon t he fi?as_t ghi nggl e sheet of
each shingl e hthseeastdatiohne méretein deovidthsmf tesfirst andrthivd etriationshare aprpxinTitely

roofing syst emecﬁlfal g1|1 ér@agpr\g;(ﬁlrlaﬁglr}]r otngﬁxaf}ltlgee\rx}isdﬂ?gf thg];ec%rr]lg sg'Iation.

15. The roofing system of claim 5 wherein shingles in each course
bearing four striations of approximately equal width are adjacent to shingles bearing
three striations wherein said third striation is substantially wider than said second

striation and said first striation is approximately twice the width of said third striation.

16. The roofing system of claim 4 wherein each of said tabs on the first

shingle sheet of each shingle has a different color contrast from one another.

17. The roofing system of claim 4 wherein the dimensions of one of
said tabs on the first shingle sheet of each shingle differ from the dimensions of others

of said tabs.

18. The roofing system of claim 4 wherein each shingle further
comprises an interply alignment line positioned horizontally across the headlap

section of the shingle.
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said tabs on the first shingle sheet of each shingle differ fromthe

di nensi ons of others of said tabs. 18. The roofing systemof claim4
wher ei n esol3shidpyl e further conprises an interply ali gnmemtush/ms30
positioned horizontally across the headlap section of the shingle. -32 WO
03/ 014492 PCT/ US02/ 24530 19. The roofing systemof claim4 wherein the
interply alignment |ine 19.$hposdfingaystemhudiclatmm whdryingthe dsarply atignment endi ng
region of the shin 20, The roofing systemof claim4 i n each

| ani nat ed shi ri@P%Slg‘P‘%ﬁdthf?é‘FOEfB ATTQ¥sS ComTham, Rondingregian ‘Héh‘\?,iwl'gbéged bet ween a
pair of horizontal striations having a color value conprising a m xture of

the colors associ ated wjidT$aksbMa! systein onPaﬁthﬁﬁe%m%aElh i’aﬁﬂ]ﬁ&éd sihgle The
roofing systemof claim?20 wherein Said m xture of the colors includes

from about 25%utthert®Uprises ftransiticnr stupd dispased betwieemh paiaiofl hprtantal striabiphy ont al
striations. The r of| system of cl ai

TS wherein ¢ VBRSPS TS ol BF tteolins Aoraleg il eldpeit 0
about 70% of tihgizwhidl frigfionst he shingle; and wherein the interply materi al
has a wdth of at |east about 100% of the wi dth of the roofi ng shingl e.
23. The roofing systemof clains_ 4 10, (11, 12 or 15 wherein

the width of the butt | ap? ls5@@irmﬁncgfswa@wf§}ﬁlrng’l|0éfvhegelaisaudéa§¢ura196the oglsss of

wi dt h of the |8 A

wi dt h of from a %%gb@ af)out )givgg plo%ﬁglu\%\pgtg (%f ?@éﬁ aoﬁrlihrolg?%gﬁ
roofing shi nglmatMs. The roofing systemof clains 4, 5, 10, 11, 12, 13, 14,
or 15 wherein each shi ngI e has an exposure V\,i dth of at |east about 60% of

the width of the shingle n ereln t he I ter has dt h at
| east about 100% of the ¥4 J?‘ﬁ g yste t% 511 EQQ I%Tﬂg ﬁ i?’llnll' OJ‘S}E{V@\A
claims 4, 5, Ifle yddth oFthe thidtlapldbotiH ofle'icﬂ"glﬁﬁglb'i’s at‘ié’e%halﬁﬁ't Wg%eoﬂiﬁéwﬁﬂ‘h of

exposure wi dth of at |east about 64%of the wd he shingle
wherein the i rthe slihglepatdewhereinths ingerplydnaterad! hag @mldib(mﬂat regwbod %%@f 130%

of the vvldth %EI Zhh %ﬂﬁ?gé@g The roofing systemof claim3 wherein

each | ani nat eat gﬂvl &% first shingi e sheet having a headl ap
section and a buttlap section

23. The roofing system of claims 4, 5, 10, 11, 12, 13, 14, or 15 wherein
the width of the buttlap section of each shingle is at least about 80% of width of the
roofing shingle; and wherein the interply material has a width of from about 105% to
about 130% of the width of the laminated roofing shingle.

24. The roofing system of claims 4, 5, 10, 11, 12, 13, 14, or 15 wherein
each shingle has an exposure width of at least about 60% of the width of the shingle;
and wherein the interply material has a width at least about 100% of the width of the
shingle.

25. The roofing system of claims 4, 5, 10, 11, 12, 13, 14, or 15 wherein
each shingle has an exposure width of at least about 64% of the width of the shingle
and wherein the interply material has a width of from about 105% to about 130% of
the width of the shingle. .

26. The roofing system of claim 3 wherein each laminated shingle
comprises a first shingle sheet having a headlap section and a buttlap section
including a plurality of tabs which are spaced apart to define one or more openings

between said tabs, each of said tabs having a relatively uniform color throughout the
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including a plurality of tabs which are spaced apart to define one or nore
openi ngs between said tabs, each of said tabs having a relatively uniform
col or thrwoghout49z he - 33 WD 03/014492 PCT/ US02/ 24530 t abPCHREsE24334 he
wi dth of the buttlap section is at |east about 40% of the width of the
shingle; and a second shingle sheet attached to the underside of said first

shingl e shegb, RRdteiMant Mtk A HetEitrsetttvisis axleas @bont0ot ghtheavidthafeéls ngs
between said tabs and bel ow at |east one of said tabs of said first
shi ngl e sheeshingdg, anthe roofing system of claim26 wherein the width of the

buttlap section of each shi elr%liﬂﬁe Heed %Fﬂ%&g%d%t?%&%?f%tﬁi ﬁ\f’sggﬂin@g t he

shingle; and wherein the 1n materi a as a w I east about
100% of the ydedtdnddfavidpevaryiag pogions bipogédthr@fh sitdeopeoings hgtweys s@dtabs cl ai m

26 wherein the width of the huttlap _.secti of each shingle is at |east
about 80% ofa%‘lﬁl%wé¥leﬁﬂé’nP8g?arlﬁ’1&%§ﬁf &g,rs(gglﬂb‘gle\/%ﬁ@?tei n the interply

material has a width of from about 105%to about 130% of the w dth of the

| ami nated roofing shi ng*z.erhe%%oﬁ@%sfe%ﬁdmmszfcsevﬁaﬂeﬁithsm&ﬂm&wmn@ n each
shingle has an exposure wdth of "at | east about 60% of the width of the

shi ngl e; andsastien ef enchisbingienis et jshst abeut §PVatf thewidth\if thershingle;@and whepdiut 100%

cach <hi ngl chRdwery SBAL biss Vic ACwIOR AR I AR Rl S AR AMGE T G

the shingle gpgoiwherein the interply material has a width of from about
105% t o about 130% of the width of the shingle. 31. The roofing system of

claim1 wherein said shingles are three tab shingles. 32. The roofing
system of claim 31 V\he?‘&i'ﬂ'leefaeﬁn&wsﬁﬁl of e 2 whesegh Wﬁééﬁki‘ﬁﬁttli"?lﬁftaﬁ% | east

about 60% of i [ ; i i . terial
has a wdth %cﬁ‘ﬁ%‘é'g?&c%OlﬂgﬁgfgSﬂ%g{f%ﬁg %@%?wgﬁﬁ?ﬂtgggﬁﬂr% e. %éé?éngﬁe
roof i ng syst edieein theahterpdl mateeinthas aceidth effrorglabodtd95%nto abrpoidPeofhdt h of
at | east about 64% of the 'dtg%éj)f .tge shingle and wherein the interply
materi al hasVadtiodiths lamimnafedoaReshidi€o, t 0 about 130% of the widih of the
shingle. -34

29. The roofing system of claim 26 wherein each shingle has an

exposure width of at least about 60% of the width of the shingle; and wherein the
interply material has a width at least about 100% of the width of the shingle.

30. The roofing shingle of claim 26 wherein each shingle has an
exposure width of at least about 64% of the width of the shingle and wherein the
interply material has a width of from about 105% to about 130% of the width of the -
shingle.

31. The roofing system of claim 1 wherein said shingles are three tab

shingles.

32. The roofing system of claim 31 wherein each shingle has an
exposure width of at least about 60% of the width of the shingle; and wherein the
interply material has a width at least about 100% of the width of the shingle.

33. The roofing system of claim 31 wherein each shingle has an
exposure width of at least about 64% of the width of the shingle and wherein the
interply material has a width of from about 105% to about 130% of the width of the
shingle.
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WO 03/ 014492 PCT/ US02/ 24530 34. The roofing systemof clainms 4, 5, 10, 11,
12, 13, 14, 15, 26, or 31, wherein the interply material is conprised of a
wat er anawbDims@144e2 ar dant nmaterial. 35. The roofing systempreff/tSozaR458B4
wherein said interply material is conprised of a substrate having an ionic
charge coated with a coating having essentially the sanme ionic charge
wherei n said coating considsThe mofiagsysiérh pf ofaims 4,i4,[16y11,118f B3,i14] 15126, ar 31,

bi nder nmaterial .and erein said. binder material_ bon the filler ,materi al
P oget her - and ¢ oiEfn Bty B i GPBrTCL o & ElsA AT s e aRb sy
through said substrate. 36. The roofing systemof claim 35 wherein said

interply material is frag Thbdofing 3)stéi ofBlafth B4 HResin 54i8 StSrpRNFhafBialis
coating is from84%to 96%filler "selected fromthe group consisting of

fly ash, char geompsas ofid whstinhadng arionid charge copted prid ®eoating havingur es

, 9 C Y 4 . bi . tal . . 11N fi
Syet om of ol ai P eng stk Bl e Gt R T L by B B8 70

substrate havi ngtainl badh dirdepmgRrial @)d wikaéia daidbimiee nfitdHal Boids tHe 60at | Ng
havi ng essentially, the same _ionic _charge wherein said coating consists

essential |y of mptirial fegethep prd todhe shstratesnd adiereingaid epatingalegs nptdrlegdthroaich

bi nder materi ak,:Qq e filler material together and to the substrate
and wherein sai d1 coati ng does not bleed through said substrate; and (b)
covered on the other side with a water vapor inperneable naterial selected
fromthe group consi sti ng6etsembiiag kystah ofielnah 35 eihegeimpadd fritedpbyr mea@driajpkast i ¢
films; wherein_sai t vapor, j hperneable material js. attache o.said
coat ed substr alﬁ@%\fq(%ﬁ%gg (g{’dﬁg‘g?lgfét@?é .q:ﬁ)?ﬁe@mfiéﬁlldi G0gtIag s Eqm gg%éf’ gﬁgr{‘i filler
wherein sai d i Q§186Bd YroRBh8 shdtp dofsistiOT e RY. SHargbddRedh Rh®oPRAY] dAchriiR 1 ONi C
charge coated on both sides with a coatin havinhg essentially the same

i oni ¢ char ge whuetesphesesi agdswiaturesghensnt and gomskﬁ%td 4%0l agrydic latex birddeematerial.
material and a binder material and wherein said binder nmaterial bonds the

filler material together r.at nd wherein.sajd coati.ng
does not bl eed through s?gi eslfjo E{“?%S}?’Q\?ﬁ%@%‘?%%%&m T e B}telgla}'i Watggﬁftl@d
substrate i s cowmpsstddflasubstridd Rivingy@apiohid digggefreabl e material sel ected from
the group consisting essentially of metal, -35 WD _03/014492 PCT/ US02/ 24530
(a) coated on one side with a coating having essentially the same
ionic charge wherein said coating consists essentially of a filler material and a binder
material and wherein said binder material bonds the filler material to gether and to the
substrate and wherein said coating does not bleed through said substrate; and
(b) covered on the other side with a water vapor impermeable
material selected from the group consisting essentially of metal foils and preformed
plastic films;
wherein said water vapor impermeable material is attached to said

coated substrate with an adhesive.

38. The roofing system of claim 34 wherein said interply material is
comprised of a substrate having an ionic charge coated on both sides with a coating
having essentially the same ionic charge wherein said coating consists essentially of a
filler material and a binder material and wherein said binder material bonds the filler
material together and to the substrate and wherein said coating does not bleed through
said substrate;

wherein one side of said coated substrate is covered with a water

vapor impermeable material selected from the group consisting essentially of metal
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foils and preformed plastic filns; and wherein said water vapor inperneable
material is attached to said coated substrate with an adhesive. 39. The
roofi ng swetwm@aerordi ng to claim 38 wherein one side of ®arwsSozo@Esed
substrate is covered with a netal foil water vapor barrier material and the
ot her side of said coated substrate is covered with a preforned plastic
filmwater vé&pbrand ppfomesiiyasticdilasj ald, and wherein both water vapor

i nperneable materials are attached to said coated substrate w

Wi tg an .
adhesi ve. 40. The roofi ng “¥§RE¢8SPIEIARIHARET FRPeansahls icRalisattachsgin saif des

of the coat eghs$ssb5@ite withenGagteee W th a netal foil water vapor
i nperneabl e material and wherein said water vapor inperneable material is

attached to said coated substrate wth an adhesive. 41. The roofing system
according to clai m 38 whRrieroplinghsysteapaccording it cleionl ewhemghsoneside efrseid

coated with a G f.l [V r inperneable. material and
wherein said &ﬁ#@ﬁ%ﬁ%@ﬁ@éﬁeﬁgﬁ%}nﬁ@ﬁ gorl}‘g%? gapg%ggﬁgdna(tgnasléxp{ij oat ed
substrate w t bthansidslbfsid/eatetidubsitite isaolerdd wathsd Hetoeee piish@ fild wakei Ms 37,
38, 39, 40, or 41, wherejn said adhesive i s selected fromthe group

consi sting es¥dr imperneaplempteripkydrwhereis bty Wgteryapor Hpprmgabls majertals are
polyethyl ene, at%hé’c?for%if&%feﬁisﬂﬁ tr. f@f&zitﬁtagadﬂe%i%tor opyl ene, — polyvinylidene

chl oride, nylon, polyester, asphaltic adhesive and m xtures thereof. 43.
The roofing systemaccording to claim42 wherein said coating is from 84%
to 96% filler selected #0.dhetrbefing yufpncamsidng toglaif 39 whash, batihsidgeef the

of and from 16%

cal ci um carbonat ceram c m craosphere d m xtures ther

to 4% acryli c?oal?eéfgélks%artﬁa@r‘%o%gé‘flﬁ’aa[ me@ﬁfoq{;\ﬁ%te;mppf HEPLpsR Wer@ﬂap 34
wherei n sai d whéRmNaid WhlePVpdk ithPerneaBB iat&thl &f atBichéd o shfditohfed sHhRHkCt
conprising a fiberglass substrate coated with asphaltic material and

m neral granuwiéb anaghesivee r oofi ng system of claim 34 wherein said interply
material is conprised of asphalt inpregnated felt underlaynent naterial.

-36 WD 03/014492 PCT/ USQ2/, 4 L Ng, SYsSt conpri.sing.. a r oof
deck of a building; b) AT 1 30ind Bste) 5"%%%{’&5%8%%%%@&?%%“&1°t%%f‘asc‘#éﬁe to
sai d roof decéoated substrate are coated with a preformed plastic film water vapor impermeable

material and wherein said water vapor impermeable material is attached to said coated

substrate with an adhesive.

42. The roofing system according to claims 37, 38, 39, 40, or 41
wherein said adhesive is selected from the group consisting essentially of low density
polyethylene, high density polyethylene, polyethylene-vinyl acetate, polypropylene,

polyvinylidene chloride, nylon, polyester, asphaltic adhesive and mixtures thereof.

43. The roofing system according to claim 42 wherein said coating is
from 84% to 96% filler selected from the group consisting of fly ash, charged calcium
carbonate, ceramic microspheres and mixtures thereof and from 16% to 4% acrylic

latex binder material,

44. The roofing system of claim 34 wherein said interply material is
comprised of a roll roofing product comprising a fiberglass substrate coated with

asphaltic material and mineral granules.

45. The roofing system of claim 34 wherein said interply material is

comprised of asphalt impregnated felt underlayment material.
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wherein said material is conprised of a substrate having an ionic charge
coated with a coating having essentially the sanme ionic charge wherein
sai d coatwpg@3oonst sts essentially of a filler nmaterial amdTaSh/nber
material and wherein said binder material bonds the filler materi al
together and to the substrate and wherein said coating does not bleed

t hrough sai d substr at e; 46)Aaocsferpmystemagperprisingsai d under | aynent materi al
attached to said first |ayer; d.d % ltiplicity of courses of roofing
shingl es attached to sai d #s¥t®% He‘fka%fé’r Lré]]l‘viulﬁ’lderl ayment material. 47. The

roofing system according ty &h?ét gé@of’ﬂﬁ%ﬂhﬁn&ﬁh@ateﬁ&?%é&h@&'&?ﬁd ff‘ﬁgé@ s

from1l0%to 25% by wei ght of of fibers and said coating IS m’ 84%
to 96% fil | er whetegrsaadimiatepial tsrmn@m@d)ommate hgvmg amiqmcad‘m,rgemamdgeﬂla

cal cium carbonate, .cerani c ﬁléﬂi spheres. a ures t erﬁ from 16%
to 4% acryli coPHPEIFNE FasenHallvfie spme jepic er%f ‘?rFlr‘i‘gsag%a ﬂgﬁ%‘bg Hing to

cl ai m 46 wher gisantgalychf aqm&z koL Bhd HBinAIEd htetif] A WPHrSif daidlbifies HPRdiadt €
havi ng an ionic char coated on one side with a coating having

)
essentially t h@n@dh@gllerdnaf@ndﬁagejherwné tethe sybgtutecanstwirgeinonisl corting does

essentially o nd a binder material and wherein said
bi nder nmateri Ia} t%t% a&]&{uﬁe %‘ @@tra terial together and to the substrate

and wherein said coating dge@sd&@ﬁdbly&&ifshﬂrmgﬂaﬁﬁérﬂnﬁﬂéiﬁ’ﬂhﬂé&ed@dl&ﬂ b)
covered on the other side with a water vapor inperneable naterial selected

fromthe gr ouﬁfséé%’§¥:§flf1ng essentially of netal foils and preforned plastic
filnms; wherein said wat era%agﬁ{ul ﬁgg%%&sr@%&{ﬂt@sm lé%tattt@gﬁ?eﬁg tsg)ldsal d

coated substrate with an hesi v roofing-s em according to
cl ai m 46 wher sdcond fydr ofundierlbayerd mhaterifleri al is conprised of a substrate
having an ionic charge coated on both sides with a coating havi ng

tially th i onj h d t
cosential 1y of a fi11 et HiaRiEtoRre A BOAHERS Aar 4 VFFIHE o n sai d - 37
WO 03/ 014492 RddridSRehiaAiRal i9IHOELT0% RS 2593y AR DriiRs bf fib&s aﬁ@&zﬁ&' al

together and to the substrate and wherein said coating does not bleed
t hrough sai d sessgisfrem &fYetaPavs dibler saletéedoffor dheigronp cenbiging of flatash,i s

covered with ghargede calcium carbonate, ceramic microspheres and mixtures thereof, and from

16% to 4% acrylic latex binder material.

48. The roofing system according to claim 46 wherein said
underlayment material is comprised of a substrate having an ionic charge,

(a) coated on one side with a coating having essentially the same
ionic charge wherein said coating consists essentially of a filler material and a binder
material and wherein said binder material bonds the filler material together and to the
substrate and wherein said coating does not bleed through said substrate; and

(b) covered on the other side with a water vapor impermeable
material selected from the group consisting essentially of metal foils and preformed
plastic films; |

wherein said water vapor impermeable material is attached to said

coated substrate with an adhesive.

49. The roofing system according to claim 46 wherein said
underlayment material is comprised of a substrate having an ionic charge coated on
both sides with a coating having essentially the same ionic charge wherein said

coating consists essentially of a filler material and a binder material and wherein said
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vapor inperneable material selected fromthe group consisting essentially
of netal foils and preforned plastic filns; and wherein said water vapor

i nper neabWe ogmt4api al is attached to said coated substrat @CHUSh2/21530
adhesive. 50. The roofing systemaccording to claim49 wherein one side of
said coated substrate is covered with a nmetal foil water vapor barrier

mat eri al and ihder ntéréal bendietho fillemindtevakipgethen Andte Hresubsirate et whengin 1¥icy
preformed plastj.c film e vapor . j nperneabl e material; and wherein both
wat er vapor i??ﬁh?gr@%eﬁlné’%‘iwgﬂ sﬁf‘tes 5?%%’ched to said coated substrate
with an adhesive. 51. The ywiRpdih bk Si6bEMPBERMIHBEritOiscdorbivd4dtvdh@agt n bot h
sides of the coated substrate are coated with a nmetal foil water vapor

i mper neabl e meaper inzermnzble wiatsrial selecischiromtles Stoup epnsisingrosteabinly abmetal al i s
attached to sai.d coated s tr w th an adhesive. 52. The roofing system
B Bt BB e 2ol 9>

according to es of the coated substrate are
coated with a preforned phdstdig sdid Wwaeraugor ippaiicabiasterialik attached er saad and
wherein said water vapor inperneable nmaterial is attached to said coated
substrate w tépated substeass with an adheshe. r oof i ng syst em according to clains 48,
49, 50, 51, or 52 wherein said adhesive is selected fromthe group

consisting essentially &f T‘h%%&kfﬂg%é&t%m RBb2UG B CBRE, 40 W Bl eI sidé of said
pol yet hyl ene, pol yet hyl ene-vi nyl "acetate, polypropyl ene, polyvinylidene

chl ori de, nylantedsobstesd wrcoversp mathta metabifodlsiater wpdr barxicumederidhendtife. 54.

The roofing system according .to. c¢laimb53 erein said coating is . from 84%
to 96%fill eroiB] Sréj%t%fccfa’rdr_ ﬁ&b%ﬁ °8}6‘?¥\é\$]¥ftgﬁd°r6‘§’“¥‘? plisde Hio Friseq
cal ci um car bgpat fnpRbath tmalril,eaRRATESn 88H WAtk wbBSinkitemestle afieerfal:oife 16%
to 4% acrylic "latex binder material. 55. A lam nated roofing shingle

conpri sing: aatfachet toshidmypated shesitatenaith agadhesivad! ap section and a buttl ap
section, -38 WD 03/014492 PCT/ US02/ 24530 the buttlap section being at

| east about 60% of the y;ﬁ%% Srgé%rl{ég_ﬁ,st%ﬁ{ :ﬂ:%r%ineg;tgg%%ﬁ@tvgh%%%ltﬁﬁﬁ&e(%the

including a plurality o are spac efine one or nore

openi ngs bet warkedssabstrdt@ e, coaed lvithf a imatatifoilabatehapbngnpermeblsle imetdrial amd f or m
color throughout the tab; a second shingle, ?heet attached to . the underside
of said firstWhefringeaid water vapor impermeable miaterial is attached to said coated substrate

with an adhesive.

52. The roofing system according to claim 49 wherein both sides of
the coated substrate are coated with a preformed plastic film water vapor impermeable
material and wherein said water vapor impermeable material is attached to said coated

substrate with an adhesive.

53. The roofing system according to claims 48, 49, 50, 51, or 52
wherein said adhesive is selected from the group consisting essentially of low density
polyethylene, high density polyethylene, polyethylene-vinyl acetate, polypropylene,

polyvinylidene chloride, nylon, polyester, asphaltic adhesive and mixtures thereof.

54, The roofing system according to claim 53 wherein said coating is
from 84% to 96% filler selected from the group consisting of fly ash, charged calcium
carbonate, ceramic microspheres and mixtures thereof and from 16% to 4% acrylic

latex binder material.

55. A laminated roofing shingle comprising:
a first shingle sheet having a headlap section and a buttlap section,
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sheet and havi ng portions exposed through said openi ngs between said tabs;
said second shingle sheet having at least first, second, and third

hori zont avogBi14@bl ons. thereon across at |east partial pecTiusn®2480 sai d
second sheet which are exposed through said openings between said tabs;
said first striation conprising a first elongated quadril ateral area, said
first striatitombittiep septian buingtahlepstabbyt adh dHhmvddthlofdlad shinglhrtbeifisbut sai d

first dril at | . sai tri.ati i Si d
el ongat od quANPERAREr RO PEE RIWRGlY LarD YHAL pocpRARPaR 1 defis Gecing
SUri ati on havhdg pesuBsheRbbldd 1ab8idSl O sokls nkvis@USNAN eI paith

quadril ateral area, said color of said second striation being lighter than
sai d col or ofthroaglpuwtithestebstri ati on; and said third striation conprising a

Str aton havi ng & subst afCREFyLAerRErveartis © B BaRldn Tt " ¢

quadri | at er alshedt@ad hedhg p6Alodk eploss@itiloidh safll Gehindt betvdegisaig tavsgidi€r t han
said color of said second striation; at | east said second and third

wher eb

striations prsesandeshingdosheet Rpvingatilepst @ﬁte, ragcgr/léa@m thiad hpegonsdstriagiens.of sai d
Lo ; : . ; !

36 “The I am S0 ShiBis SHOAREHLI ORI 01 SR L RRE OIS RT HE SR AE frudllE |

sheet f urt hersaidapeninge betateeh ezidtaba; f ourt h hori zontal striation thereon
across at least partial partions, of said _s,ecog,d sheet \ﬁhi ch_are exposed

through sai d openings befHa&fstsajaion spwprising 2 figthcloneated dupddlcEd A si ng a
fourth el ongahdGkaritd AN  AbSAntidIR) ol dnl QEAnRhizhdl it fise! d

fourth striation having a substantially uniformcolor tHhroughout said
fourt h quadr iquadmlateralaresa, sai d col or of said fourth striation being

i ghter than said color of .said third striati.on. whereby at .| east said
second, hird. and four t FIGEHORE FEHCOBFBPHRGA SE0R Shaast ARSI cast
partial portigsshelbw saddirSiQeRRdn, SEQconbtERic 8 SftabAIOHER forad d

openi ngs between said tabs. -39 WO 03/014492 PCT/ US02/ 24530 57. The

| ami nat ed r osPlorghronghayt saidseesindiquedriaternl ase, sekdbedprofisail sgcondstrigioneach of
said striati %%?ng%lﬁgh&ﬁ%gnxéai ‘%oggly%?sg ér'st s%q%tholﬁ?grild am nated roofing shingle

of clains 55 Or erern 0 rst and third striations
are approxi mately equal aggdaiisd afgticadongirding a e clvnkhtet h@adigictnl afeat he

second striation. 59. The | am nated roofing shingle of clainms 55 or 56

wherein t he below said second striation, said third striation having a substantially uniform color
throughout said third quadrilateral area, said color of said third striation being lighter
than said color of said second striation; whereby at least said second and third
striations provide a color gradation on at least partial portions of said second sheet

which are exposed through said openings between said tabs.

56. The laminated roofing shingle of claim 55, wherein the second
shingle sheet further comprises at least a fourth horizontal striation thereon across at
least partial portions of said second sheet which are exposed through said openings
between said tabs, the fourth striation comprising a fourth elongated quadrilateral area
below said third striation, said fourth striation having a substantially uniform color
throughout said fourth quadrilateral area, said color of said fourth striation being
lighter tha;n said color of said third striation; whereby at least said second, third, and
fourth striations provide a color gradation on at least partial portions of said second

sheet which are exposed through said openings between said tabs.
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wi dths of the first and third striations are approximately equal and are
substantially wder than the wdth of the second striation. 60. The

| am nat eawo@ePi4aage shingl e of clains 55 or 56 wherein sai dPCRIUSA22458¢ i at i on
is substantially w der than said second striation and said first striation
is approximately twice the width of said third striation. 61. The

| ami nat ed roofing shi ngds Tk lahiated r6&ingshingld of @8ims53P, ordio wieremitke widih t he
wi dt h of the qbtlr:ttlaﬁ‘?s(gct.i{)n i.s at Ieaa%t aboyt 70% of the width of the
shingle. 62. FrEh Shidd PEgUORsIP PRRFOSTHAIY ST ¢l ai s 55, 56, 57, 58, 59, or
60 wherein the width of the buttlap section is at | east about 80% of the
width of the shingle. §8ThENeniafdnasac H0efé sfclsM TS @ 36 whdrahbe 55, 56,
57, 58, 59, or 60 wherein the shingle has an exposure wi dth of at |east
about 60% of Witkhsgfdhnfiet andthirdskiatigne aregwprorfeatelyriqaak g are afnregmetilyngl e
of clainms 55, 56 r Jverein the shingle has an exposure

w dt h of at I%ag%alé%%&tﬁgtg@?%?&f%rg@%n ‘of the shingle. 65. The | am nated
roofing shingle of claimb55 wherein each of said tabs have different col or
contrasts from one anot f&rTheGfmindted roafingshiregle oDl hins Ssdri Soghkereih thd ai m 55

wherein the di nensi ons_ of e of .said tabs differ fromthe di nensions of
others of 'sai WG he st opy BRIGHIAIGES preAPDRISRSiAl Agualgd B Fipenie B
roofing shi nglgicFARRMSHIEL ofthbisbShdStHagghe sheet having a headl ap section

and a buttlap section including a plurality of tabs which are spaced apart

to define one or nore openi ngs _between said tabs, each of said tabs having
a relatively uniform cob®rThehaningted meofingshingddof elhisseisrortivevhvireintsaidithird e

buttlap sectign_is .at | east .about .60% of the wi.dth of t i.ngle. and a
second”shi ngl e P g R R R rsb O e st Ml " S hee
and havi ng vaippiréxdmaely twibsthexaamed shidrthiid Btrigfibl openi ngs bet ween said tabs
and bel ow at | east one of said tabs of said first shingle sheet. 68. The
roofing shingle of claim67 wherein the width of the buttla section of
the shingle is at | eastOhddgdaningtedroeing shinglsolylaimse Ss APyl &8, 59, or 60

wherein the width of the buttlap section is at least about 70% of the width of the

shingle.

62. The laminated roofing shingle of claims 55, 56, 57, 58, 59, or 60
wherein the width of the buttlap section is at least about 80% of the width of the
shingle.

63. The laminated roofing shingle of claims 55, 56, 57, 58, 59, or 60
wherein the shingle has an exposure width of at least about 60% of the width of the
shingle.

64. The laminated roofing shingle of claims 55, 56, 57, 58, 59, or 60
wherein the shingle has an exposure width of at least about 64% of the width of the
shingle.

65. The laminated roofing shingle of claim 55 wherein each of said

tabs have different color contrasts from one another.

66. The laminated roofing shingle of claim 55 wherein the dimensions

of one of said tabs differ from the dimensions of others of said tabs.
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69. The roofing shingle of claim®67 wherein the width of the buttlap
section of the shingle is at |east about 80% of w dth of the roofing

shi ngl e. W0.030h@97 oof i ng shingle of claim67 wherein the ®hirnghz245as an
exposure width of at |east about 60%of the width of the shingle. 71. The
roofing shingle of claim67 wherein the shingle has an exposure w dth of
at | east about 64% of t 62 Avagtihated radfimgshingly comprBingA t hree tab roofing

shindl e hauing an exposure i ouh o0 hSTR K EBPR A ARG Ibhet . e
width of at }@RJInAPNUElBAGHahs WhRhWkpacdl apah@o Bbfif0b ormdre openings
between said tabs, each of said tabs having a relatively uniform color throughout the
tab; wherein the width of the buttlap section is at least about 60% of the width of the
shingle; and
a second shingle sheet attached to the underside of said first shingle
sheet and having varying portions exposed through said openings between said tabs

and below at least one of said tabs of said first shingle sheet.

68. The roofing shingle of claim 67 wherein the width of the buttlap
section of the shingle is at least about 70% of the width of the shingle.

69. The roofing shingle of claim 67 wherein the width of the buttlap
section of the shingle is at least about 80% of width of the roofing shingle.

70. The roofing shingle of claim 67 wherein the shingle has an
exposure width of at least about 60% of the width of the shingle.

71. The roofing shingle of claim 67 wherein the shingle has an
exposure width of at least about 64% of the width of the shingle.

72. A three tab roofing shingle having an exposure width of at least
about 60% of the width of the shingle.

73. The shingle of claim 72 wherein the shingle has an exposure width
of at least about 64% of the width of the shingle.
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