03/.02/ 2006 WD 03/014492 PCT/ US02/ 24530 ROOFI NG SYSTEM AND ROOFI NG SHI NGLES
SPECI EI CATI ON BACKGROUND OF THE | NVENTI ON 1. Technical Field O The

| nvention The present invention relates generally to a roofing 9BAERYa0D6
-to roofingvabd/mgieas that nmay be utilized in the roofing swg@iBozbisso
particular, the invention relates to the construction of roofing shingles-
featuring uni que conbinati ons of dinensions and a roofing systemthat
utilizes the shingles. OBASING: QYR H f&ﬁﬁqi'P?HﬁQp$' paducts are often
divided into three broaéRgroups:gshingﬁes, #2 roo:FggGgﬁggunderlaynent.
Shingles and roll roofing typically function as outer roof coverings
designed to withstand exposure to weSRFEIFIGADIONe el enents. Asphalt
shingles and roll roofing generally contain the same basic conponents which
provide protection and |ong term wear associated with asphalt roofing
products. Typically, the ungBaaSREUND OF THEINVENTTONt Oop of the roof,
and then the outer roofing covering (e.g., shingles or roll roofing) is
installed on top of the underlaynent. Asphalt shingles (sonetines also

referred to af';e%ﬂﬁt ‘rﬁﬁélﬁ i@j %ﬁ;i Eés!!.oare one of the nost commonly used
roofing matert : _ y include an organic felt or
fiberglass mat base on THY srBseAninReRiH relat@HehHally fo ARG Gystdfan@i@ani ¢
felt or fiberglass nat base gives the asphalt shingle the Strength to

wi t hstand neRofagshinglesthatmanabe malized s the oafinpsystant Beapaptionlargthect i viti es,
and the asph Qat | ' .eS| St e it thering.and stabi.lity
nder 't enper ArycABA b 1B K RERAGRbIBRAE et Rbliping 1R coRibTmlipns
comonl y appldfdinmidnbanda péufirg systein thet idizEOhBsRinglegat her surface which
shields the asphalt coating fromthe sun's rays, adds color to the final
product, and provides- additional fire resistance. Asphalt shingles are
typically magu as _strip or three tab shingles, | am nated shingles,
i nterl ocki ng%‘%‘%‘gﬁé@? c'?(ﬁu%e i ndi vidual shingles in a variety. of

wei ghts and col ors. Ev®eofihgpgidues phodftensdividgd Bo tiréebroad griupscétithglegst

service life, and fire_ resistance advantages _over wood shingles, wood
shingl es ar eToll roofing and underlayment. Shingles and roll roofing typically function as ouier

roof coverings designed to withstand exposure to weather and the elements. Asphalt
shingles and roil roofing generally contain the same basic components which provide
_ protection and long term wear associated with asphalt roofing products. Typically,
the underlayment is first laid on tép 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 composife shingles) are

one of the most commonly used roofing materials, Asphalt shingles may include an

organic felt or ﬂbérgiass 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 exiremes. An outer
layer of mineral granules is also com_in.only applied to the asphalt coating to form a
weather surface which shields the asphalt coating from the sun’s rays, adds color to
f_he final product, and provides additional fire resistance. _
Asphalt shingles are ;yéi_cally manufactured as strip or three tab
. shinglaé_, laminated shingles, interlocldng shiﬁgles, and large individual shinglesin a

| yﬁﬁety'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

-1-




sonetinmes preferred due to their pleasing aesthetic features, such as their
greater -1 03/02/2006 WD 03/014492 PCT/ US02/ 24530 t hi ckness as conpared to~
asphalt shingles, which may result in a nore pleasing, |ayeredoBo@2fo00s

roof Vari owe odpfadd t shingl es have been devel oped to provi gng%Eﬂ ARRear ance
of thickness conparable to wood shingles. Exanples of such asp aﬁt -
shingles are shown in US. Pat. No. 5,232,530 entitled "Method of Making a

Thi ck _ Shi ngl ethickidesTs ¢B: 13 ; | " ' Lagle";

US. Pat. No. 4,717, s Coiparcdto 2 &%%ﬁgﬁf%mg g,,r?éﬁaiﬂnﬁg%ah&gpﬁl%%@g, Des.

No. D309, 027 elyprefidepk fomprodforti on of a Shingle.” Sone |am nated asphalt

shingles sinulate the a arance .sl.at.e roofi hi ngl es. ., See U. S.

Patent No. Des. 369, 421!09%3%?? %Ph‘ﬂr‘g%_sé}ﬁ"gg%‘rﬁ%ﬁgﬁ?%%? PFOf’}ﬁlieéfmpar agr aph

i's incorporat eshpeyran®d EtBiRRAcsE 8bRpArabe ftlé %O@EEPEEE.VE 'é.tﬁgﬁgﬁf Edcfl%gﬁt%ltt hese
S es ha

patents, significant inprovenents in the art o roofin I ng ve been

di scl osed and Punglenase shawnind) SpBat, Nho$ 2355 3bentdled “Mdh@lldf Nigking arfthick '

o1 Oand asst oramik U8 ey R B e e e Bt Shindie 1S NG a0l 056 |
| ani nat ed roof4,m,6M@ﬂﬂ8@“A§;ﬁﬁlt?£§%é’?aﬁd B, Pal. T8esi NbUBBEN 0P ¢ tﬁie@!‘“i’ﬁ@s or

depth on a rel:l atively flat surf ,by including a backer Strip having
striations of HosligofscPhingls.” Somt lawineéedrasphditshimglessimulatetheappeariree i f or m

within the ta : ; t n [ o . ncor.gor at ed by
reference herg?ﬁ%&%@é@%?&&?@'gm&ﬁ\glngses'i%%ﬁe%ﬁﬁ?f & the use
of larger shi mginéisndtpivithig paraghiphtis MRopBFkdOBY &?ergﬂ&qie%m%hﬁﬁ‘cxﬁ*?eﬂf /7 inches

to provide a nore pleasing appearance and @ greater visual Inpa t by
provi di ng enhanced di melsadsditien tojthesepateintse sigeibicantrimppesredients i is: arPaf ent

Appl i cation , 92 entitled . "Lami fi '.ngle"a;'-
filled on Segﬁg grsm%geg’?xég%%ee\%hﬁ% Vo) mi“ﬁ%%?ﬁé%&ﬁiﬁ?%@ﬁif% ggﬁ%giger ence ﬁ)
its entirety. 58hl1,186;e0d SYGB6CHGE Yachavetied TkniihaRd RO HhS ShirldafsbudltoWhi ch is
exposed to tg%aenw ronnent, and a headl ap secti on, ich’is covered by the

buttlap secti BF28 of Ale and psstgmed i thedBlle ComeraticnvefDadise. Thhes patentd dipclesect i on
Is typically | . ' | RLove t her progfin 1) i.nsure
that a majority .o%t t Ogﬁirig (E)I}uh S : .lé%)\\r/eééﬁgg ttgéreg{éﬁﬁ%g@ﬁ P 8Y thidkhest or epthona
relatively flat surface by including a backer strip having striations of color beneath
and between tabs wherein the color is uniform within the tab. Each of these three

patents is also incorporated by reference herein in its entirety.

Additional improvements include the use of larger shingles having a
buitlap 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
~ints 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 bandling of the shingle. Accordingly, heretofore the production of
shingles having a greater exposure area (e.g., having a buitlap section of greater than
7 inches) has required retooling of cxisﬁng machinery because standard equipment
~ typically produces a shingle having a width of about 13.25 inches. T-he present

* invention enables the production on eﬁéﬁng equipment lines of a véfie_ty of roofing
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one | ayer of buttlap section and at | east one |ayer of headl ap section, and
(iii),aid in the production and handling of the shingle. Accordingly,

heret of ore the production of shingles having a greater exposur@3f®2a/2006
-(e.g., haviygosmilgbt| ap section of greater than 7 inches) 'Bé%/ﬂsﬁﬂi!{s]ﬁ(?d :
retooling of existing machinery because standard equi pnment typically -
produces a shingle having a width of about 13.25 inches. The present

i nventi on enakhiggles providding fsichBinced efpdshitel vASTLHN BB He ClafeR : ety
of roofing WD 03/gI g ool B A shignga%‘seﬁr;‘?%ﬁ%g},%géfor
enhanced expom&v\hi l e stidl ensuring Class Afire resistance ratings.
SUWARY OF THE | NVENTI ON The present invention is a roofing system having a
nul tiplicity of courses of rogfiiRGrski ARG ARGRIHEP! Y materi al
conprising at, |east one cour Sjmv ratertatr—over | appi ng at | east
about 10% of a first course of shingles. A second course of shingles
overlaps at |east a por Thepresint ifvention Brapbyfifpéeiontthaviisla kultipHojty 9F cour se

-of shingles such that re.than about 40% of the first course of shingles
is exposed a‘f"[“éﬁes-i"gg‘{oglﬂélliﬂ&%s a#&alt?rabﬁma@n@lf@mmsmﬁmu assomseiof e

resi stance rahj stk gg@h i ' D he _r-oaf i ng shi ngl es
t hat naybe uti Ie?l?gd I n "?ﬁ’g | \l/ﬂg?t{?é\}tg{%8?#%@055@%8%%8ﬁ5%@ﬁﬁlgs may be

asphal t r oof isegenshionudead shifgles angrlapk at lehst aglortivgl &fthe inbapli ritbrigifant e
th. The asphalt

shingle is at.|east about 20% of the shingle' s |en | .

Shi ngl s may T8 PAFEE! aBE(ER Fudhthas Tepro than sbaued0% BE Hhgifist conrsorod Ghinglgs s
systens of tRendeBae8t inl | f | ' ' ne

shingl es co ﬁ)sg fi r.s?ﬁg}gﬁiﬂgegﬂglﬁésgﬁ%%{g%% eeatrlgésg%gﬁ%}{sggﬂfﬁg%' 1Q§e sheet
has a headl aghsgteseririnvendion alsotindladesseetdofing shakles iHagmay bk utitiéd i thé  t abs

afch are spaced apart to defin ne _or nore openi ngs between_the tabs.
Each of the gg’l?ggﬁea Ofing SYStep; baf?}yﬁwl%mﬁy E%Fﬁ??lalﬁ ieBinglash &of amy ofThe
wi dth of thetHausht ,ﬁﬁ%ﬁfhrbfitﬁeﬁmém&eaﬁp%% %0 tfﬁ}& s éﬁgﬁ;{ the
shingle. The secor%#shj ngle sheet 1% attgc e PE) ﬁg%hr? ersq\i\%gio ‘he first
- shi ngl e sheeThapasphat shipgles naydedinpe tebcshitplasuyfainatedhingltgs  bet ween t he
tabs. The second shingle s@get has zgatt | east first, second, and third
horizontal striations thel Syspe el the preseptanyegtion fatgme laginatesk ¢ he
second. sheetshiiied) the shingles comprise first and second shingle sheets. The first shingle shect

‘has a headlap section and a butilap 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 thronghout the tab. The width of the buitlap 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 portions exposed through the openings
@ -« between the tabs. The second shingle shest has at least first, second, and third
- horizontal striations thereon across at least partial portions of the second sheet which
L arerexposed through the openings between the tabs. The striations comptise
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 opening_s 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
~.w .o shingle may be approximately equal. In embodimenis having three striations on the
'second sheet, the widths of the first and third striations may be approximately equal  _

w
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are exposed through the openings between the tabs. The striations conprise
el ongated quadril ateral areas. The striations provide a color gradation on
at least partial portions of the second sheet which are expose®3/02Kg006

t he openi ng¥0bzomeen the tabs. In another enbodi ment, a fopdfhshddysmont al
striation is across at |east partial -portions of the second sheet which™

are exposed through the openings between the tabs. Again, the striations
provi de a col omangbfstakinftelp Bncthalt RRSHidIH T tRAEdchAd stARfidH, Oﬁﬁmiﬁﬁvé%%,%é econd
sheet which are exposed through the openings between the tabs. e w dth of
each of the st W@hﬁgﬁ@l@&ﬁst@n@%@m&nwmw@@pm@t&lmm arghsubsgthutiatlyy be

i mat el o i epbodipent s:_havi.ng t br ee iat i .on-th d
oot The w f i thanithe GRS SF HERESond s, Myfifer e 5 BERUBR st Bkt o1 y
equal WO 03/ 014:R8mARU PRI Man HRGECMRPAH a3 hdans firk BiatbA B8 bs one- hal f

the wwdth of the second striation. Alternatively, the wdthS of the first

and third stri aRredmataly bacahsvodihafithe (hidgtrgtioand substantially wi der
than the width of the s i at .on. rther..the.thiyd striation maybe
SUbstantial Iy wi der thanti s b @ or B bSan i Biiony shibeth PGt
be appr oxi matldaying Wireesttiagonsiofapprokinidtelyefdltvidih thay boplacddadiient ROT | Ng

system of the present invention,.shingles in each course bearing three
striations of Savhareiathe wihies ofithelfust and third siriations ausjapoeximetsly equahgl es

wherein the w [ hj.r, | ations .are approxi.nat el

equal and ar eﬁg%%ergjﬁ ‘tr’?gﬁ‘é‘f"y %é\%@gﬁhfgwlﬁ%%%%cﬁf%ﬁgﬁ% ﬁngfil%q i)c/)n. :
Al'ternati vel y,shinghosig k&t dotrse dedtinOli S tRaRdhs BPapphéamatdly bely\m ¥A8thGhay be
approxi mat el y ual width may be placed adjacent to shingles wherei'n the

wi dths of the PmPéﬁdJa%lffW leg whereinghe widths ofthp fisstiand thifd stegtiens asnd are )

Shingres in SathSimiedgdabliandhtdollnd it BAECRM B LRH eablily bilE
wi dth nmay be pldditiatgljshivgts i eackiongictsaniifethede siididnk BF bbrokinhAkly@GudlS
substantially_.w der th%n the second striation and the first striation is
appr oxi mat el y Y dean beplaged pdiacent to ghingles wlerpin thethishstription issubstamtiallyl es i n
h co hea | ¢ o ; ‘ ; b
oS so scogtit B2 ORI e R AEGTP oty i
of the third striation. '

Further, 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
- approximately one-half the width of the second siriation. 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 g:)
approximately equal and are wider than the width of the second siriation. 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 confrast
from one another. Additionally, the dimen_sions of one of the tabs on the first shingle
.» sheet of each shingle may differ from the dimensions of othets of the tabs. Bach
. s:hingie may forther comprise an interply alignment linie positioned horizontally across

-




wherein the wwdths of the first and third striations are approxi mately
equal ,and are approximately one-half the width of the second striation.
Mor eover, shingles in each course bearing four striations of ap@/ax2 iR0de
~equal wi dt woeyba4@l aced adjacent to shingles bearing three striations
wherein the widths of the first and third striations are appFoSRRaR8y -
equal and are wi der than the width of the second striation. Al so, shingles

i n each course %f‘h%rél%? f our gtri ations of approximately equal width may be
_ placed adj acenfiedsa P§HER obtigshingle. hTbeinkurplyaligomsntiiverehybé pexitidticd d
striation is BoBehBMY gy a W t the.second strjation and the first
striation is approxi msa,tael y a%mﬂg@ntbﬂg%ﬁga?&]lo%?fotgﬁéﬁpﬁﬂerd striation. In all

of the aforenentioned Iaﬁéﬁdammmm,gﬁs@fﬂé@&iﬁm%&eﬁ%%ﬂﬁhc&ﬁgﬁéc@s on
ol or

the first shi n@zlugiﬁSheﬁ—{ 3{% each shi ngl e_rrgg have a different c contr ast
from one anot her - "RAJHRCSHSACPSH batweerh painef vsizontal sirietiars Havingtaadegoromhiche
first shingle coglpeigingAfrmBARR ' .di f,fe romt di mensi ons

of others of the ta_bs.g Each gﬁlmr?g he&?rag%é{?lg{reg%ﬁl%gmpggo%@q figtagpys.

alignnment | i n%é%lm@ﬂéﬂimdormayhicﬂqdea‘fm@aﬁo@%%%%

PCT/ US02/ 2453gaét{1cﬁ-tﬁgadl ﬁglﬁsect{agn of. the shingle. The I ?\?@F%ﬁ{?’pi’#‘gﬁﬁent
line may be positio Y YR P‘W‘ﬁ%ross a common bondi ng region of the
shingl e. Each | am nat edTaBiwidgth ' f.urt her .conprise a
transition stripe disposed bet %gﬁegﬁ%%%e%&‘ﬁ%%ﬁaﬁﬁée %ﬁ?@?ﬁ%wmi ng a
col or val ue é%?ﬁ’éb?dsahﬁgealambetatli@smohm%afﬂfeiviaﬁﬁmhékﬁﬂgmv& e pair of

hori zont al sty ati . ,The m xture_of the colors may incltde from about
25%t0 75% of {“'{%%15'2‘?)’13[%‘?31%?&@"8151 "Vlgﬁ’d#a&eaﬁtwboyah G0%#f thervidtnifahe roofing

styiations. Tehinglé.ddherabtivdly theidiBe SESEAM, Shisash.shingl &.in the roofing
syétem descrj bed above rraé;ll'fbe at tﬁea?t?&ﬂa%tg%[ &768}3 8?%%&“&3? w’éf’latyﬂ’é at
shi ngl e whi | d°4shabout §0%rqfiwidthenfshe edofimg shingleavisile/ths iilteply AlatcBRBlhy AR
100% of the %Q{hkt%gﬁmﬁ Eﬁf’l{i@ﬁgdéﬂﬁ S&I 1,351’ e. Aternatively, the w ¥ of the
buttlap section of each's ﬁBP %b%ftggmdtb@ﬁheapgﬁngalmra@bf w dth of
the roofing shingl e whiBagh bii8gloRraidl ' e tna haelhOf T OM
about 105%to about 130% of the w dt ﬁﬁg@%ﬁéén?g%%gﬁﬁ%&]@ﬁv d:{]@’v‘fwérgéﬁ shingl e
of the roofi ﬁ@%‘&%@%@ deastaboaib 60 afihye wildeoihe shingle while the interply
material has a width of at least about 100% of the width of the shingle. Alternatively,
each sugh shingle may have an exposure width of at least about 64% of the widih 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 ali:ematively include
laminated shingles comprising a first shingle sheet having a headlap section and a
buttiap sec&on 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 uxjifdnn 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 shinglé 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 ohef embodiment, the width of the butﬂap section of each shingle

B 'may be-a-t":least about 70% of the width of the shingle while the intei‘ply material hasa
~‘width of at least about 100% of the width of the roofing shingle. Altematively, the

| width of the buttlap seétion of each shingle may be at least about 80% of width of the
o rouﬁng shingle whilé the interply material has a width of from about 105% to about
130% of the width of the shingle. Bach shingle may have an cxposure width of at  ~
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exposure width of at |east about 60% of the width of the shingle while the
interply material has a width of at |east about 100% of the wi dth of the
shingle. Alternatively, each such shingle my have an exposure(Qgi/dxd/ 20 08

| east abou b, the width of the shingle while the int Ipdeef 1 al
'ﬁd %? 2 P %‘d
0 tﬁe5|

has a w dt rom about 105%to about 130% of the width o ngl e
The roofing systemof the present invention nay alternatively include

| am nated shi ngliest &P60%! Théwidth 5t ths ShingleSvRRRagL iﬂ%&?ﬂi}{%ﬁ%ﬁﬁ%ﬁ h%ﬁdth at

section and a buttlap section including a“plurality o which are
spaced apart tolesefabeut b5 of thermidth eitheshingle bAftemativelypedch biingleasdy lofvetahe

butt 1 ap sect | on SR s R SEAIER Bow SRS Bhe Hiaeh oo Shingle ke theugply | The
shingle al so i nedatidRshas SRIBRSS EBNB0LE R3Sl Aohariteg oicﬁlet\g‘ﬁﬁ]dﬂﬂeeﬂﬁ%@g. of -,

the first shingle sheet and having varying portions expose roug
openi ngs between the tabsThagoafaigopstam df deeprosent inventidremap blerodtivieheintluds t

shi ngl e sheet. ' t,the,width of the huttl section of each .
shingle nmay be@?e%%@g%@“7 Fosush s Emﬁme&%g%?gb‘ﬁwygt%ﬁ@ne%m%wﬁb
interply materiéffat Hagst abowicdtdoPthe ¥dth @R e sARHAKE w0 Meqhtellf mMdHalngf4 t he

e
roofing shingle., Alternatively, the wdth of the buttlap section of each

shingl e may be %idth gideast almml%@%o;afdhe width of &P shingle. rAlédriatiyelyh eanl shingls | e

wdth of tne srragdle siipdull Wi Cral LARUENE Hroa it piadicile wicl ows
03/ 014492 03/ 0ZhBRGplyRGAEHIE0RS 24686 drgrn am@womQS(Oas&uttﬂseg%ﬂwwﬂiglg?et e

shingle while the interply material has a wdth at |east about 100%
wi dth of the sﬁlilfifélﬂﬁle-Alter natively, each shingle nay have an exposure

wi dt h of at |east about % 0 Wi dt f the shingle whil he interplyi_‘-
material has a width of r(f)ﬁngl é%%gﬁmﬁ'gg@?@%r% Syi%gg/gwm%%\ﬁ%ﬂ‘f%ﬂﬁ t he J
shingl e. The ranéphgmatesitkimicomptibal ¢ LH@6¢ ad e FbtaflantRdtcdal. SIHM Rl Y

i nclude three tab_aisphalt shingles. In such systens, each shingle nay have
an exposure wi GRieriabmaybecemprisethof a subsiwate having amictitclsirge eratesiwitiyh coatinig) e

Shingl e A 1 er g Soontillyth Muft e chafitt B Yilhng o ol o e cact
about 64% of teteriatiird DbintirematetisigThe BiAUbmaterial bonds the filler material together
and to the substrate. The coating does not bleed through the substrate. The interply
material may be from 10% to 25% by weight glaés 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 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. Agai_n, the cqating 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 va;fnor impermeable material selected from the. -group
consisting essentially of metal foils and prefonﬁed plastic films. 'I'hé water vapor
impermeable material 1s aitached to the coated subsirate with an adhesive. Such
| | _niaterials dre de;cribed in pending U.S. Application Serial No. 09/897,308 filed on
- July2, 2001 which is incorporated by reference herein in its entirety.
) _' ' o Addi‘ﬁqnally, the interply Iﬁateﬁal 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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the interply material has a wdth of from about 105%to about 130% of the
width of the shingle. In the enbodi nents of the roofing system sunmari zed
dbove, the interply material is conprised of a water and fire Q08/@r2ARD06
.material. gply material may be conprised of a substrate having an
i oni c charge coate with a coating having essentially the $&HIS0H#50 -
charge. The coating consists essentially of a filler material and a binder
mat eri al . The bi_nder materlal bonds the filler material together and to
the substrate. TAECghage. n@fh@immg@galhlcemkm bnsemgﬂytolﬁa fillebsiatepinbanddnder

[ | | fib dth
coat gy b AEAAR DR hinteral poati i e el et sup oo bstmieg
of fly ash, charfedostidgcddesnoCHERPMATUSh HELdBidte. "ORE SA0 IBF %I ot nsﬁﬂsﬁl“éﬁ? S

-t her eof and from16%to 4% acrylic |atex binder materi al ative
the interply rrat"@qu%ﬂWthl %‘éefcwprﬂmwbkamamhsltsehﬁcted ﬂ'tamﬂreggrazﬁp d:amisﬁng

charge coated og { | ng..ess | ally the same _ionic
charge. Again, %5‘8 cogtl ng‘é’{{%oﬁé1 toggﬁ 1?1&13?‘35 |W4t@rvaﬁﬁlf’§%ﬂeﬁpe%
bi nder materi amamnﬁlisfaﬁaﬂjdﬂdﬁlthemﬂa%ﬂ' abstaRNG#h ser her
and to the subst The coatin doess snot bl e%lg eFic‘)’jggh t he su étc’{rlégtgﬁé

The substrate i gf @69%%5‘%&@%@3 erowersi adthva mbtahfal\hmrﬁer \z@pnbamapmaimbl e
mat eri al sel ect SpSti n essenti,al of .met Qils
and pr ef or ned piﬁglst?lé lt%lﬁe Og{P%léBate@g'& t}'ﬁ q W@PWQ%‘ nrgfoan.egp lastic

attached to thaﬁhnmdvq;mQ:hpmmetnmwaBmSw&&v%B f}{agerﬁjse
described in pend| ng U S lication Serial 7p308 fi on July

2, 2001 which i%2% %B‘F‘b 35‘*}“‘?@“@5@%@@”&@1’!@%@&% |Rlsﬂlenﬂmﬂmdes of the

Add| tionally, e r| sed of, a su rate* _ having
anJi oni ¢ char g?ﬁ?g%%l%ﬁ%@?g%&@ @d Eﬁ gfqr W@Wéﬂpﬁﬁn@i’ giedph y t he
sane 03/ 02/ 200@1&@@3&@&&:41&& a&ﬁ&foﬁﬁ@@ﬁﬁﬂﬁfﬂm wmanﬁ b8 SetachBE ¢ ét:beggd agai n
consi sts essentj,al | ller material and a er mat er|

bi nder mat eri aFuBYA és"‘qﬂh%“ pdhesire. %ﬁ‘@hﬁm GWSQQIB coating may e foub84%ds e.
SUbstrate (s oouanis REeRd SonEE B onRHL AR, il oe bt FLERED 1 om
t he group consFgeinigmicrospheres and m;lxtures thereof and from 16% to 4% acrylic latex binder
- material. Alternatively, a water proof coating may be used instead of the
- impermeable films listed above.
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, Alternatively, an asphaltic adhesive, such as an asphaltic
gz) © . -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 subsirate coated with asphaltic material and mineral
+ - granules. Another such interply material is compnsed 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 underlaymeﬁt material may be any of the interply




essentially of nmetal foils and prefornmed plastic filns. The water vapor
I npernmeable material is attached to the coated substrate with an adhesive.
Al ternatively, one side of the coated substrate may be covered08AM242006

metal foil sRfgg6gpor barrier material and the other sideQfudyhg,sspat ed
substrate maybe covered with a preforned plastic filmwater vapor -
| nperneabl e material. -Both water vapor inperneable materials nay be

attached to the coated substrate with an adhesive. Further, both sides of

the coated suPBaateriled %9 baskahoa wald the expeptien efthe relbrasiing and feli vasdsriaymente

mat eri al , eltgﬁeﬁ?&% foil or a preformed plastic film which may be
attached to th ‘substrate with an adhesive. In such enbodi nments,

the coating may be from %ﬁfqﬁfﬁeﬂt ift6dtibh lalse relatel ech banihatedrddfingghbigte
consisting of fly ash, ¢ ed cal ci um carbagnat e ceramc_m Cr, ospher es and

m xtures ther eGPMBHRNE A leshaohand ayserand shingle fiept crhe figgt Single sheet has
Alternatively, ﬁeé.’éﬁé ecﬁBﬁ’&ﬁd &8&&1?%?{3%&% gﬁn%ugﬁgg gafog ﬂ%éetggas%%%{ ggap! e

films |isted a ove. e adhesi ve ove
sel ected from bfi(he “gdthuqtf m@smge | The A6 shihglalshaet ddchidewagpdnalityyof tabs wlnch

pol yet hyl ene, nsi t yet hyl ene, oolyethylene vi nyl ac

polypr opyl ene, %F\‘?ﬁ 1ING O BioTC PRATIES bsbieradh %F‘b&nﬁa‘% thtﬁ

t hereof. Al terﬁ@a‘ﬂéﬁ'ﬁ%l “Q@foﬂ]ﬁo%aﬁtzﬁ b, SUCh as an asphaltic
esl

adhesi ve similar to standard ves, may be used. In the
roofing system of the prﬁh@sm:onmsl&ngleellneetaldﬂachmﬁtb\ﬂﬁ:mﬁemquéqftherﬁt@r| al s

may al so be e loe One, such material (i.s C rised of a rol] g
product ‘inclu %%QQ%%P%F@“’E@%G\HP?HH&% p@q@e and

o egnat 236‘?3@%%%%‘*? Socntpe Ik, YocPRO ol Fhint B AR s fage ﬁa' t

present i nventdcmas aitlhmtpeﬂial paortisysobie seond sheot svhich awe expheed tlobugh tlhal | di ng
a first layer of .un g%t mat erial attached to the roof deck, a second
| ayer of the t?ﬁﬁ@?gsa o thetehS al attached to the first layer, and a

mul tiplicity of courses 'ﬂfesﬁﬁ.ﬁfo Boﬁ%iﬁcﬁ?ga?édtcﬁﬁﬁﬁﬁt o drbR ? oPoHad ayer of

under |l aynment material. The underlay [ material may be any of "the interply
03/ 02/ 2006 Weologgaii4d@poiPETlciiSpattalpatomnaafthe admndehcﬂtmﬁmhabexpnsmﬂt h the

-exception of E:hr}ce)ugrhotlhle 0581%&%8 etwggnd th]e%zllt}s. wt%%altf%{;? e second shingle sheet may
further comprise 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. '

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 siriation. Altemnatively, 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.

A 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 ~

8-

%




type products. The present invention also relates to a | am nated roofing
shingle conprising a first shingle sheet and a second shingle sheet. The
first shlngle sheet has a headlap section and a buttlap sectio®3jﬂm2/2006
buttl ap se be at | east about 60% of the w dth of tq, The
first shing e s%eet I ncludes a' plurality of tabs which ar& gﬁ@ %part-
to define one or nore openi ngs between the tabs. Each of the tabs has a

Lt ached Lo t ool bl oN hokidfod fiuratil G RO PREn SR DHG BRETL 1S

exposed t hr oughlefine on@ermnmﬂ&ﬁintgebéwe&eﬂfeaﬂﬁ ERBE of §18%5H3thas BirdlaiweIp heet

has at |least firs nd third horizontal striations thereon across
e

at |east partid™ighp E@é@bﬁﬁles"ﬁégtoﬁfth@bwlw ée‘:@f@p@%’d)etaﬂmbh t he
openi ngs bet \/\B@Boﬁttm%apﬁmﬁgﬁ Sﬁl?eas aghﬁkﬁgﬁg%gg? g{ aLer al

areas and provide a color gra atlon par Fhe

second sheet \MﬂhdﬁSIdB of thefusihingldshesigindthas va‘t@ﬁigl pwﬁoﬂzéﬁxpeﬁﬂ tbxbﬁgﬁ ﬂi@s

Al ternatively, the set? ‘Hlntg ngl e Eeet may further corrflprl se at least a
fourth horizonPBfIEs ei‘f’? F?g?ée‘i elew 3% Icagtone o the b of the firss shinglesheess

t he second sheet which a aﬁﬁﬂm tabs
In the aforenentioned Ia%?g%(e roo%| ng g‘ﬁ‘l nﬁﬁe O@%‘tﬁ(ﬁ%ﬁ@%ﬁ"ﬁ%@nﬁ%@ VFon,

the width of ethetwigth afitbe buttlamsdctins ofithy shmgbpni}ow arest yo%wfahe widih of the
enmbodi nent s hayi ree striations on the second sheet, the widths of the
first and thi r%“%él?l Qﬂ ﬁﬁ@og@w& &%W%%?&?béﬁhﬁlseﬁl%ﬁ@W&kmt ely
one-hal f the Vbdﬁtheas@ibduhGO%W%%ﬁﬁ%bﬁﬂ%slﬁhn%lgr T8E e tO i dlbdfes"

the first and third striations nay be a tely equa
substantial l'y %@I@PI'BSMm\{GHEON\myhavﬁaﬁdmoa&ewﬂhsiflathhst@boutGa%bflme, t he

thi'/rd striati e substantially wider th t he_second striation and
the first st Sﬁaﬁ%ﬁ@m B%IY%‘E WSWWB&[#@" {6ask abont 64% ef the width
striation. anjfﬂm‘smﬁgqet abs of the | am nat ed shi ngl es descri bed above nay

have different color contrasts fromone another. Additionally, the
di mensi ons of one of theT‘hetmmntthvtntmnlahammué&:tthﬂ%m@mﬁﬂgsmnglbeﬂaﬁbg)ve

o nat ed ook RPSRI UL B Al Bt ot Rawiilbpt e spgis, pefeably an

~ exposure width of at least 64% of the width of the shingle.

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
| O covered with embodiments of the roofing systern 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 24;
Fig. 6 is an isometric, schematic drawing of a sheet of roofing material
N :i}}corporating one embodiment of the present invention from which components for
 ‘the shingle of Fig. 2 may be obtained;

S Fig. 7is an exploded 1sometnc view showmg shmgle components
o taken ﬁ'om the sheet of rooﬁng matenal in F1g 6, Whmh may be used to form the
’shmgle of Fig. 2; |
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conprises first and second shingle sheets. The first shingle sheet has a
headl ap 03/ 02/ 2006 WO 03/014492 PCT/ US02/ 24530 section and a buttl ap
section including a plurality of tabs which are spaced apart toQ3d&2ieode
or nore op&phRsa ween the tabs. Each of the tabs has ar Lvely.

uni f orm coﬁg?ﬁtg’ﬂlr"gﬁtghout the tab. The width of the buttlap gé%?ﬁ“ﬁ%ybe at
| east about 60% of the width of the shingle. The second shingle sheet is
attached to the wunderside of the first shingle sheet and has varying
portions exposed t hr ough¥ig8A isgasrplgdedisemesuin vidveshomting alnisigleebomponsnts east

one of the tabgef ' ngl e sheet. ln one enbodj nent of each of
the | amnated shi nglbglgd %S%‘z&rﬁ‘ﬁgﬁngﬁ%‘%‘?ﬂwm tg@Rother e g%ﬂleﬁ S BEEPIE N
of the shingl einventhm; at | east 70% of the width of the shingle. In another

enbodi ment, the width of the huttlap section of the shingle may be at
| east about 80% of wi dt hFigr SBRwan elereed desmiingyfca portien bfabacitce siripadFim G A

shingles of tggh i ' ave an exposure w.dth of at | east
about 60% of the w g?ﬂ*%t#lﬁ‘ﬁdeﬁ@%%g: e,eQIb?‘ ézfcgp%lgqr%og.ﬁi% 8%Fe width of at
| east about 64% of the WFigthis apferspeetivdWitglofa pARR1 RIoTREREcHIN@REIBWiRl SO

i ncludes three_tab roﬁf‘iilgl%{“?g ngl es, having an exposure wdth of at [east
about 60% of 3B drpe the ropding sygiems o thetprgsenhinvesips ur e wi dth of at

| east 64% of the width gfi,t ' | . SCRI PTI ON ( HE DRAW NGS
Exenpl ary enbodi nents o%‘h@qﬁrﬁg@ﬁ‘%ﬁi‘“ﬁ%ﬁ%@%ﬁﬁ AR hEE descri bed in
detail wth reference t&ig.li¢ ingtsgideyiendDWhcaMings showMi B o;Fi gs. 1 and 1A

are perspective views 0%. pﬁrt_i al roofing sections covered wth enbodinents
of the roofing system of '8 Hé i BEEpRCtive vismof@partistirgefingsegtion povesedwith
perspective VieseerRds kS ' ' ating enbodi ments of the .
present invention; gdgﬁﬂi’, i's %t??p p| gﬁn%él)g%g%gﬂbﬁgmfﬁmﬂﬂf’@l Prig..2, Figi)
4 is a lower edge view of the shingle of Fig. 2; Figs. 5 and 5A are | eft
side views of the shingFigsldis Fogyplanviewd 8A; shiplefeafrédinie rGFHRHstEm
schematic drao\@'Png f a sheet of roofing material incorporating onée

enbodi nent of tHe PPesent invention from which conmponents for

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.

DETATLED DESCRIPTION OF THE INVENTION

e

'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 prodﬁcﬁo’n processes with little or no capital exﬁenﬂitures. 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
e compnsmg at Ie_zast onie course of interply material overlapping at least about 10% of a
ﬁrstcomse of sﬁiﬂgles, and a second course of shingles overlapping at least a portion
 of the intexply material and the first course of shingles. More than about 40%ofthe ~

-10-




the. shingle of Fig. 2 may be obtained;, Fig. 7 is an exploded isonetric

vi ew showi ng shingl e conponents taken fromthe sheet of roofing material m
Fig. 6, which may be used to formthe shingle of Fig. 2, -9 03087/®DPE006
WD. 0310144920 Pld¥44é302/ 24530 Fig. 8A is an expl oded isonetric vi ew show ng
shingl e conponents taken froma sheet of roofing materi al g@t‘.ﬁ”&"ﬁd

anot her enbodi nent of the present invention -Fi g. SB is an enl ar ged

-

drawi ng of a pditsticonrse bf shikd S on tr| pes
di sposed bet weﬁgq adj acent hor| zo aI R?Qflg%]%‘ﬁon IIII:l o ‘b‘g}‘%

view of a part fcﬁlé@ﬂpmglﬂsgctlon covered W|th anot her enbodl ment of the
roofing system of the prgﬁl"3 |nv 10 is a top plan.view of the
shingle shown in Fig. 9; gl&:s e’ﬁ quhéf‘?o d¥stoment; taf preseat siventidnemai own

o S e B 8 0 450

covered with
present invent ﬁOfﬁedenﬁbofﬁleahmgbspl an view of the shingle featured in
14 is a front_ view of a | am nated

t he roofing system of F|
shingl e of the present |nvee3%42’P% l'ﬁsm&%b‘?@méﬂ%%M@Nquﬂnbhmbeﬂlmmte of
Fig. 14; and Iﬁsgilusﬁrﬁtod&nﬁ‘lgsall-‘suéacﬂ'lﬁtﬁn% %HIBE%J%B Lhe

el s et Rk T o e

system of t he glr esent _invention. DETAILE
roofing syst ehrang a§3§64 tap seckinn aad ebu‘(&faps&;taopmwﬁg b pliedliti OF tabb %didhdge t e
f

2)6(;5;??;, ¢ benghickda 19;% fql (r)] es vmet ouj requiring the retooling o
g machi PGy - Aol ARG PR CRHER brBeck e (9. Sochlaf et has
Eglp gﬁ \t(/jv:e : Legr‘ﬂ‘:ﬁ’ﬁ?&?‘%ﬁg i Lo ’fﬁj ideh b B SB R Ta et
j ghs gle. A 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 said 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 coler throughout the
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
' , 4 - 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 Jeast 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
o least a fourth honzontal striation thereon across at least partial portions of the second
sheet which are exposed through the openings between the tabs. The fourth striation
compnses a fourth elongated quadrilateral area below the third striation. The fourth
I_.",su'mtlon has a substantially uniform color throughout the fourth quadrilateral area.
- The color of the fourth striation is lighter than the color of the third sfriation. At least |
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shingl e of equival ent exposure size, thus reducing freight costs and roof
| oads. The roofing system exanples of which are illustrated in pigs. 1, 9,
12 and 16, has a multiplicity of courses of roofing shingles apg/iogA2pow

mat eri al ri.sj.ng at |east one course of interply materi [ pi ng
at | east abou ’di%{’go of a firs course of shingles, and a sekgh{]‘%\é@ﬁ#g of .
shingl es overlapping at least a portion of the interply material and the

first course of shingles. Mre than. about 40% of the -10 03/02/2006 WO
03/ 014492 PCTihesexndi8dd, frdfourth stmiatiensgirowide ngblos grastaticapos et east partial
installation. _The rogofing syste as a {d ass fire resistance rating.
Shi gl ex. enpi BYEE FEbk B%eRLMEEVERE b sPit Broseh s oreRips R S e
asphalt or compgsite shingles. The width of the shingles may be at | east

about 20% of the length of the shi ggl es. ~The asphalt shingl es maybe
| ani nat ed shingl es. | n Bhewkifbotivash et the siiations on theseceend shinglesheet ofcachach

| ani nat ed shi ' fi,rst shi heet .. havi headl. ti
and o butt 1 ariois SETBE aBRTbl Sy WRRHG e o R Rl e B s
to define onerthe sBsoRdehiaBlettisetd & ¥WRBMiiahtsviltse thERCHiri/ions Afe drafIoy&H $he

relatively uniform col or throughout the tab. The width of the buttlap
section is atWidthgef thea@r@h@dztbwgémaﬂn@ mpybhaprroximatedy eal end apprexiviadely

has por t on BeRal b PR ok febREng BRERA. ichlagh el broifiugdr b Btli

shi ngl e sheethihdsiriationsaasy bd appeéximaRBoafhal Absubbianithllyh@ider hiah @le width af | ons

t hereon across at |east partial portions of the second sheet which, are

exposed t hr otffrsesendystiplion. Jg enefbenwmebediment; thedhird faiation may e substadially

Cubst ant rai 1 et BPAEKRE sB0h et 5 g Bl BpPRC 7

substantial l y unitorm roug
The second stvidthtof die thbdptiatios. a second el ongat ed quadrilateral area bel ow
the first striation. The second striation has a substantially_ uniform
col or throughout the &bhsgechngsysieraeidhapresend dnventen,dbe shingles imeachecond
striation bej | I cQl: . £ | ki third
striation cobﬁgg?és%egﬁgg £ ﬁ{lap@%e&g‘ﬁ)g are h&%’?@r%@ gq%&gr%ézﬁidc%& aﬁ’ﬁ cenW(?

shingles wherein the widths of the first and third striations are approximately equal

and are approximately one-half the width of the second striation. Alternatively, the

shingles in each course bearing striations of approximately equal width may be placed
adjacent to shingles wherein the widths of the first and third striations are
- 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

siriation 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 siriations 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 approxiﬁlately equal and are substantially wider than the.width of the
“second striation. Tn an additional embodiment, shingles in each course bearing

- striationis 6f approximately equal width may be pla_ced adjacent to :éhin'gles bearing

-12-
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bel ow the second striation. The third striation has a substantially uniform
col or throughout the third quadrilateral area. The color of the third
striation is lighter than the color of the second striation. AQ 3 B3 Y 2006

-second andwdngiéhasdpri ations provide a color gradation on Y Ilf&% &4£@rt i al
portions of the second sheet which are exposed through the openlngs

between the tabs. The roofing systemof the present invention, illustrat ed
in Figs. 1-8, mm&imme&ﬁméttﬁﬁ%ﬁdﬁ% s PRAANHAY LA elecBhg £aCh
| am nat ed roof| shi n e at least a fourt orli %@I Pﬁ%aﬂlg Segﬂm% her eon
across at | eas¥t taiﬂé fiysk stiigtion is fpprbeineatelp ilice tfiteRidtivbf 1B tiafEstExmas ed
t hrough t he openi ngs bet he .t abs. .Th fourt striation conprises a
fourth el ongated quadri | Eﬁ g#h c4fusmgag shingle gralqdimentsrach ofir t h

striation has the @biei tetfre shingdhksr dPea &l Qﬁnél@ﬁﬁg‘iﬁ%'& d}ffkreﬁt%%ﬁo& Q?‘ﬁt&aﬁt the

gquadril ateral ,area. The color of the fourth Striationis
col or of the {0} enGHoher; 6ﬂd1UAnaH}e§mtdlﬂ$nﬁm52cﬁtaﬁe o\f\fhd}%@d:ﬂﬂas&st shin

PCT/ US02/ 2453 a urLth stria I‘OVI de a co or

gradation on giie:ﬂlggiat%ﬁgigg ‘ﬁ@’?’iﬁ%ﬁ%ﬂ%ﬁ?@l 0g3e élietﬁkﬁ dppchr e -

exposed t hr ougtnngleenayferthargsmpsity\@eitdrhE ﬂ}ﬁp e
econd shllrll@l e sheet of eachnt shi dé%ﬂij)hgdﬁ&%fo%ﬁlyoafcmsg

striations on,t

appr oxi mat el ythég’ﬁ%ﬁap Wi@?’h@ﬁhﬁ Heipglear Bhe intazely ahgnmenirhnmnmyb&pasaiomds on
the second shidighft ﬁm} s_wher striations are

empl oyed, the W dta?\lgg&%ssﬂ& |fﬂg°%fﬁwt§¥?%§]€ns maybe approxi mately

equal and appr oxi nat el )Eachmﬁnihaﬂeﬂ shidglesWeberbed bhSv AR
Al ternativel )y}i_ t he w dt of the fi rst and third s%%rﬁ?gt | on%&ﬂéﬁ%rh

appr oxi mat el YVE§HaR string O padiean apaii efdiorizhutal sttistionisdinhingfa coldrevalec ond
$.L§| ation. | Roapgh

hi,r ati.on be substantially
wi der than the sec%gg n???? (g{)f@ﬁ%%lﬁg]‘fsﬁém?w&%ﬁlﬂl? Pt P%ﬂP’ar#é’F "’Z ations.
appr oxi nat el ﬂ‘hﬁ\mlmtﬂr& tihe voldisimayf inchide Hdn showt Qi%ttb%% oftht Q@log9 Qb Be
system of the N nv nt,ion, the shingles in each course bearing

striations of? P% rigepialisiiations may be pI aced adj acent to shingles
equal and are appr oxi hat &1k ShARMal LBl 4 Rt FReE S sEbRa Bl Pt o
Al 't er nat i vel Jescribgsl abome m;b(dbs at ltaﬁa%bbutcm% SLtHRRAHIHOF thé ENiAble WiilcGhe
appr oxi mat eI iylterp atenaq mayﬁ%e awi glﬁ)%%t least about 100% of the width of the roofin
g
shmgle Alternatively, the width of the buttlap section of each such shingle may be at
least about 80% of width of the roofing shingle while the interply material may have a
width of from about 105% to about 130% of the width of the i‘ooﬁng shingle. Each
~ shingle of the roofing system described above may ilave an exposure width of at least
| - about 60% of the width of the shingle while the interply material has a width of at
E %j) ' o least about 100% of the width of the shingle. Alteratively, each such shingle may
) .have an exposure width of at least about 64% ef the width of the shingle while:the
‘_ mterply material has a width of from about 105% to about 130% of the width of the
shmgie
L , The roofing system of the present invention may altematlvely include
. lammated shingles illustrated in Figs. 9—1 1 compnsmg first and second shingle sheets.
. 'I’he 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
L of the tabs has a relaﬁvely uniform color throughout the tab. The width of the buttlap
. ._.7860121011 is at least about 40% of the width of the shingle. The second shingle sheet is
': attached to the unders1de of the first shmgle sheet and has varying portions exposed
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adj acent to shingles wherein the wdths of the first and third striations
are approximately equal and are substantially wi der than the width of the
second striation. |n another enbodinent, the shingles in each Q@UWEE/ 2006

beari ng stghat) of approximately equal w dth maybe pla jacent to
shi ngl es g?jtg)ioﬁﬂ?%e third striation is substantially w dgf%g@]ﬁg#?‘%We -

second striation and the first striation is approximately twice the width
of the third striation.', Further, shingles in each course bearing four

striations oftiroyshheqpepings hetwgemthedphsiand belowhes lpaskone ofitbel tabd p&therirstt o

shi ngl es bear, ree eat 1 .0NS erein th 4 df hs, of the first, and
third striat iSéﬁ%léa%ﬂs&a3&?3&’?@&@%@%&?@0{"%8%% Pd?%ﬁ%ﬁi Bahoha ¢
the width of 70PieoRiae andthif ticahingle wii ﬂié\iﬁtbrpl_fﬂiaf@ﬂaﬁﬁas d WidtRe atqeuet se

bearing four stri at‘iaons of . appr oxi mately_eéua w dt h may be pl aced
adj acent to &P ?féh?%ﬁpﬁﬂ@éogﬁmgm aAligmeatively, theewidtivefibe buttlep e

first and thigd: ' té]ﬁ?#& i Y, are. substantially
wi der than t ﬁée&v?nnﬁifﬁé%f e ﬁégg%%gfeg%ira@tﬁslgé gﬂﬁ@hgﬁ‘g‘af‘?‘? odi nent ,
shingles in ehilb dxontesslybeasria das 5 widfa ol 605 HoubPIF% % e 130%@fde W dt h
maybe pl acedﬁ&la?agt _t%s%&al es hearing -12 WD 03/014492 03/ 02/ 2006

PCTI US021245 Rf the repinashingle Hpcdysbyngle mey bave an emorueivodthiof at least
substanti al | ' _ 4 abi | ISt .atipon is
ppr oxi mat el 8% JE eI cFREARReI A AL At B ighioRpf g wighl s

af or ement i onsigbut 300% af tat widiingfl the slithgld] AtetmitivelgCérchshingltambyphsean t he
first shingle sheet _%Lﬂ%aﬁg sthgtI e have a different col or, contrast
from one anoPHaFUe Xa dhigngt gboytid Yo phiba svidthof the shinglowhilp theinleplyn t he
first shinglga: : | ' &1 i ' of

ot hers of theaflz %Eﬂlﬁﬁﬁﬁﬁ%@tﬁ%ﬁﬁﬁﬁgﬁ@%ﬁ?@ ésgg%tﬂo?ﬁ{%irh%@&
al i gnment |ine positi dftedobiing syetnabl the pessemisnvdrtion headlmaAiecliindudd t he
shingle. The,_interpl l.i.gnment line may be positioned horizontally across
a conmon boﬁhﬁeﬁéaei‘r%ﬁ@ﬂ?lﬁggq?%&“%?}h@F&teﬂl’_;af‘@@ Flﬂﬁﬂlﬁﬁf’éfdlaé’ﬁiaﬁgl’f@sﬁﬁe descri bed
above may T uiliest of QB it Bo%! S WideRBE Bb'shRBIALRROBE SRVl R T OF
horizontal striations having a color value "cofprising a Xt ure o he

col ors asso@imﬁﬂrht\h’:asha&duewmiﬁ of te vudth atthe shingler iAdfchmitively, each 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. '

In the embodiments of the roofing system summarized above, the
interply material is comprised of a water and fire retardant material. The intesply
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 2 binder material. The binder material bonds the filler material together
and fo 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 Comorétion 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 théreof, and
from 16% to 4% acrylic latex binder ﬁateﬁﬂ. |
Alternatively, the interply material may be comprised of a substrate

- having an jonic charge coated on one side with a 66ati:1g having essentially the same

*iomic charge. The coating again consists essentially of a filler matetial and a binder  ~

-
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The m xture of the colors may include from about 25%to 75% of the col or
value of each of the pairs of horizontal striations. The width of the
buttl ap section of each shingle in the roofing system described3atoye208s

-be at | eastyghopls 0% of the width of the shingle while the interply
material may have a width of at |east about 100% of the w RE/BI02£2430 .
roofing shingle. Alternatively, the width of the buttlap section of each

such shi ngl e mayaerial and ®asin 30% af w.dth of fhe roofing shingle
while the int er'ﬁg mat er i al r?ay ai‘/‘gp%‘?“ﬂ\sz\}bc?t‘ﬂl%fmf %E@Gtaﬂfqubqw tatat
130% of  t he wi dtB° efatingdoesoust blegd srbigh @e sHsehte. Sﬂ?fe%%s%raféist erk Sl 'thng

at Quti%60% of

system descri be e have an .exposure w dth of east . a
the width of th@hglﬁs?%eg‘f’gﬁé/ﬁ‘{a&é VPR mpeengsble mefexaliselected from thegidupof  at

| east about 100KnsibtindEssuitilb of AN Sordsd Shhativel y, each such
- shingle may have an é;%posur_gowﬁlgyfg?%%?%fé‘gﬁeéﬁeﬁ% oﬁﬁem@rmmrh of
the shingle whil@eimeebls materigliy attmhed foathe b@ﬁecﬁsdﬂsﬁ'&t@wﬁﬁlinrﬁﬁkﬁp«ftﬁlka% to
about 130% of c\%ﬂ%ﬂ‘m()f Eshe shingle. The roofing system ol the present
i nvention may alternatl l%? iTePrRle mcfuding the prefemedgilaticifitinus (VoiaSHidlde
Figs. 9-11 conpfapst Sei-litMshd @pd 1D heets. . . The first shingle
sheet has a he;i.gl ap _section and a %%{}??%%Mgg%ﬁ%tﬁﬁ&%i%ﬁwfwﬂd of
tabs which are ﬁﬁﬁ’ga‘hﬁgf'{ to define one or nore openings between the
tabs. Each of the tabs Rg{sﬁa r Ia}ti.vely uni form col or throughout the tab.
The width of %lrag but t | ap’ S SHEpLY, thedntigply materiab psybe £08tprised dfn substie Of -

t he shingle, impeinticRarRe kEatsh S .ached .t o. t he undersjde of the
first shingle.sheef and hagl@\g/_aril/i ngﬁiﬁ?)f}‘fsfdggé’}‘@ %93888313@“@9939%3%66@3 Sans

03[ 014492 -PCT/"I865P38838he prasingiagein eongists ot g tomaTlck Hﬁatér%ﬁ’ﬁ?@gﬁmgg ow at
{edst one of tlﬁg_ﬁex?]ﬁgﬁ 8e e fir st a&{sngl g sheet. The width of the buttlap
section of ea(':PE]lhs |ngﬁie may S @aigrial bauds the, Bller matengldopathe and do theatibdthes,

shi ngl e whi | e litheoatntgatogh Mot Bty thinch L. gt h t ast bout 100% of
the width of the (%fof' ng shingle. A t??en%tb%"g%'yfﬁ%ﬁ’ eﬁkﬁ?ﬁ“&*ﬁgt’gﬁ@“@tﬁlﬁl ap
section of eafp'¥ & YAiSF VeporipenedblminatstiaFdieordd ik Sbub B%ggﬁﬂgél ng

1 0

STl ) oA P P Rl 0 St 0 TS
exposure w dt iaigfiakis attadst to the coated substrate with an adhesivé. Alternatively, one side
| of the coated substrate may be covered with a metal foil water vapor barrier material
and the other side of the coated substrate may be covered with a preformed plastic
flm water vapor impermeable material. Both water vapor impermeable materials
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
o . attached to the coated subsirate 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,
- polyvinyﬁdene chioride, nylon, polyester and mixtures thereof. In such
_,e.mbod_iments, the coating may be from 84% to 96% filler selected from the group
gqnsisﬁng of fly ash, charged calcium carbonate, ceramic microspheres and mixtures
thereof and from 16% to 4%, acrylic latex binder material,
| In fhe. roofing system of ihe present invention, alternative interply
. ::n'lateﬂals may also be employed. Onc:su_ch material is comprised of a roll roofing
- Product including a fiberglass substrate coated with asphaltic material and mineral
o granules. Such if_ltGIPlY materials- include Ridglass TG-2 sold by Ridglass Shingie

—
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about 60% of the width of the shingle while the interply material has a
wdth at | east about 100/(c) of the width of the shingle. Al ternatively,
each shingle may have an exposure width of at |east about 64% @f3 Ag®/ pdteh
of the shi id,e the interply material has a width of 105%
t o about lggifjéwyﬁe wi dt h of the shingle. The roofing syst%ér#'g%(s}tzﬁéb -
present invention may alternatively include three tab asphalt shingles. In

such a syste f an. e r . dt h | east .about

S0% of ¢ he. wi e, BB R AR SRR M al by s i o

| east about 160Fbledo,Oldo wadiBlack Warkier sdid bg Brack/Whiod Robfifif Yinc&Ch shingl e
| east about 64% of the wdth of the

may have an e,fg%%alg)re xx’é?th of at . % Q .

shingle while 055 rfeodier spchhinterplyipatenial df campriscdiod asphals o t o
about 130% of; o ' . odinents. of the roofing
system sumrl#zﬂg%ﬂgb%vtg{t%%%fa% r‘?ﬁ%rhgﬁ%bgtﬁa@F b&g O?g&%%hb??é?gﬂﬁgfm@ Rat er and
fire retar danfontaineViled-Seall46 biyRogtanb Paperedf@onting,'Cali fogiL 414 insa6asphalfic

substrate having an ionic.charge coated with a coating having essentially
the sane i on?l‘@“g?feﬂr@@"t q:ﬁaélagl@ qup, i lisp ef Braghte Gemnenya| Fujtable inferplymagterials

mat eri al and j j rSuteEShad vk ' r..J ' < fil
mat eri al togel?ﬁgari@ﬁ:ﬁ Sand ? Batﬁ{!uilaM slﬂﬁ-sét%rtg%g’. a@éﬁ%%@h 'ﬁogﬁ‘g%%&m% aB‘Ill ?é"c}’
t hrough the SHbaheratateh, Suailhbladiront GAE.ply material is described in U S

Patent No. 5,965,257, the entirety of which is incorporated herein by
reference, and is sol d&'bﬁ T epybpdinant ehithepresant inventipaxths reefing system

Ver saShi el d( i - | al 9 9 | ght

gl ass fi ber s&%ﬁﬁ%ﬁeﬂﬁﬁgﬂcﬁg %%g’%%ﬂ%%éq%é%éﬁ Pﬁ%@%g%gq? rom
the group cofsireef degkoh sedony lagh of theamdedayemine inarerzateehad & thedratThyer, -
m crospheres?ﬁd f\l),(péqures thereof. and from 16%to 4%acrylic |atex bi nderi\-)
material. A % cify of pRursesiof ronfing shinglesattagksd to dhasseprd lyer of o

substrate  haudclybnd itkial O TE UBAGRRRRL: APRPnE BB aHY bPafd @AY NI having

essentially the sane 1ionic charge. e coatlng agaln consi sts “essentially
of a filler meatetnisalescaibed abdoienwith thelokcQRioAJF2AA6 GolV¥oofiakAhd 442

PCT/ US02/ 2453%8r1*at eri,al and_.the binder material bonds the filler materi al
t oget her and™ ST E¥RoLL Lypg produsts.

The present invention also relates fo a laminated roofing shingle
comprising a first shingle sheet and a second shingle sheet. The first shingle sheet has

a headlap section and a butilap section. ‘The buitlap section is at least about 60% of
the width of the shingle. The first shingle sheet includes 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 second shingle sheet is attached to the underside of the first : D
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 coler of the second striation is lighier
. .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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The coating does not bleed through the substrate. The substrate is covered
on the other side with a water vapor inperneable material selected from
t'he gfroup consisting essentially of netal foils and preformed phasia£2006
films. The wghghayaror inpermeable material is attached to the coat ed
substrate wth an adhesive. Elk Corporation markets nater PTUSHM5HYi ng ..
the preforned pI astic filmas VersaShieldd Vapor Seal -Mnmand El k mar kets

mat eri al s incl H@P? the netal foils as VersaShielde Thernod ad-I1[TM
Addi ti onal |y, SHEE fanihe colppefdhe &copd siriglions ofplenst e sseond andothirdat e havi ng

an ionic char ggafaa ;80 des hayi essent i IIy t he
same ionic charge. Tp e c%g@%%ﬁggal non\é%%m e%’g@ﬁ{”ﬁ# @96 8%}}

mat eri al and Hhhhatbeﬁxpomwtlﬁ@ehh@sbﬂwdaﬁhm&rl al bonds the fi | | er
materi al together and t The coating does not bleed through

eﬁ&% he_substrate.

the substrate. One sid 1@%%&9@%%@9&@@111@11 @Ewweilrthﬂtmmﬂmwr
vapor i nmper mehe selh@ shifhl far &% stif nt Lally
-of metal foils an(Sj pr ef or%gﬁﬁ&lq E%lgsct ffg‘lr]?tﬂﬂ er v ooy gﬂﬁe
mat eri al i s duartd pedionnof the Semﬂeﬂeamﬂﬁﬁlrﬁé expusédlt}@diuglﬁheé éiﬁngs between

Al ternativel d f the coated substrate nay be covered wth a
netal foil eﬁgﬁ aﬁ}? ?Eg-g‘&qut!éeth%og}gnges 2 fongh eloueaied apadslaistal preabelopbat ed

substrate nayﬁwthﬁe\é@raﬁén.wﬁ@f@nﬁrsﬁmfo% PhaRtdnfially WA SlioV @R Fotighout

| npermeabl e material. Both water vapor | npernea erira
attached to titcouageatriatbiot suas.c The thlorof thel Fomstiseriationris ghiter @k thesdoligs Of

itPTSer(r:rglgE\IjE zﬁﬁﬁé}%ﬁzﬁﬁa L Ewgﬁgﬁqﬁ %@%o%@%ﬁﬁﬁ[e
@erla | grada¥in ddat 1ot REFAADokPoris Y tiicA3EGR shY ﬁléltigll' x%’ﬁ sive

adhesive for the enbo |nents descri be ove 1S s
group consi sf#lpﬁge@%@é?ﬁwmnlthetabm ow density polyet hyI ene, high density

pol yet hyl ene, pol yeth e nyl .,acet ate, op e, .._pol yvinyl i dene
chloride, nylon, pol yﬁgﬁﬁ?ﬁé ﬁX%tS?P @?%@f B&BHK@E@H fg}%ﬁﬁﬁeﬁbnts t he
coating may meexfubﬁmhe%f@tﬁ 6r SRHof tid dn@ﬁudﬁ@hﬁ%tb%%ﬁ?fo%é consi sting

of fly ash, charged cal cium carbonate, cera crosp m xt ures
t her eof and SHMOFMEE h@ﬂmhmﬂﬁtl&tmnlsanéhc d@pmtknhemaﬂmrwﬁths dfrthet ﬁﬁt ambf i ng

e ompl oyed e AAEHhAY Fineioxim@tert R sferprodtibisly onBAF s widhotuc:
i ncl udi ng aflie sesmgl mm@m@wwmsmfm@ﬁet Bﬂ@thﬁatsﬁidﬂ%s ﬁﬁ? pgi neral
approximately equal and substantially wider than the width of the second striation.
- Further, the third siriation 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
{ @ T 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 shmgle 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. Bach of the tabs has a relatively
. aniform 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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granul es. Such interply materials include .Ridglass T6:2 sold by Ridglass
Shingle . 03/02/2006 WD 03/014492 PCTI US02/ 24530 Manufacturing Co. of
Fresno, -California; OCF Roll Roofing sold by Omens Corning of 7@/®/200ié
and Bl ack Wy gslg@dqes0! d by Bl ack Warrior Roofing, Inc. of Tesaahoos5

Al abama. Anot her such interpply material is conprised of asphalt

i npregnated felt underlayment material. That type of interply material is

sold as Fontana. Vul ca- Seal 40, by, Font.ana  Paper .of .Fontana, | j forni a and
a nmonoasphal ti CS%”‘@&H' @0%5’6%9?3/1%\‘?% ﬁ&ﬂ’f‘@&“&&"ﬁ Qﬁﬁlﬁﬂ)ﬁecﬁ}msf%ﬁt“,ngiﬁé? Alny.
Suitable inter ek i . ' g%}]ﬁ%i ,
avail able f romg%%%ns h/g?]‘%l ﬁ%ﬁﬂg%fjﬂééoé%%%ﬁ%g \/\iI;g‘t3 ?%ﬁ%:}?‘éﬂﬁ e f ro%oéAF.

In a fuyrther eﬁh@ptieminwhﬁmmﬁlap theeeant exposnen width of ahleast abdutré§?sefsthe midih
nent .

conprises a roof, . deck of bui J.di,n first lLayer of.underla terial .
attached ot REMeHEk Alonatidy e Rayedhinals mAybrS AR R Rarn of ;
attached to thet fohstaboni@u8s of RN ITRd dhdlgi&i ty of courses of roofing

shingles attached to the second | ayer of underlaynent material. The .

under | ayment material nayfhsgreseyt invention alsn inehpleg threw tabricafing shengles avingbove
with the exception of the roll, .roofin nd.felt. .u rl nt

products. The lﬂ?g’é%%{]ﬁWﬁ\?‘é‘h?#?}ﬂeﬁf%“?@@é&ggwﬂﬁd&‘P@ﬁ?ﬁ@ﬁgﬁ’ P%h%@ﬁﬁa%hi ngl e
conprising a fexsdsw@iWiat] 6f AN6RE atRfle, SEARAMIANUMAL ShiffRet . The first
shingl e sheet has a headl ap section and a buttlap sectron. The buttl ap

section is at |east abouAce@dingto onkexspiary cofbodiment loif thy presembimvention; a

shi ngl e sheet jncluydes.a .plyraljty of.tabs l.cRh.,are .spaced t 1o

defi ne one or idu '%"'6‘%%’&?%8&86%{1%@4@@%8% SE éﬁ‘%@’lﬂf@ sﬁggzen%dagre}frably
relatively uni édiﬁﬂﬁs%@bﬁ&sttsﬂﬁ@@r@lwmb%oté&ﬁcﬁeﬁ% a SEonAGRIL SHebn, FikhSighgleS )

attached to the underside of the first shingle sheet and has portions

ﬁxposedI t hr oufgﬁheettM@pegﬂ:jlﬁ@HYb@ﬂ?]@hIﬁ@mlmibnldﬂﬁsﬁ}gﬁe@ﬂhp§mﬁ@|3@ offfbet .
o1 east - par t 1 amiste RERAC 0. P b Btk 8L RBE RreRiing Hertiim WBAERY, b The

openi ngs bet wesitldprcli@bs4 of e 1hhingted ShinbRII00 T269 BB s aflsbd fefitedad angat ed
quadrilateral area. The first striation has a substantially uniform dark

col or t hr ougho@ragondedth.i’ s plupalityrafionenings 38are fornpdd etuensradisoent talpg Hn The
conprises a sggong s%%n%rl]quﬁe%p 5(95!1’?9 flé.sl £ ée%{araalﬂy rectangular configuration and is disposed
| ' beneath tabs 36 with portions of the second shingie sheet 50 exposed through the

plurality of openings 38.
Various techniques such as gluing may be used to attach the second
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'-ﬂlere-betwegn. 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. S
_ The resulting laminated shingle 20 also preferably has an interply
alignment line 41, which will be discussed in greater detail below. Adthoughthe  _

-
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area below the first striation. The second striation has a substantially
uni'form col or throughout the second quadrilateral area. The col or of the
second striation is lighter than the color of the first striatpgy.oFheoos
third stri %b%ﬁ}oﬁ?%” ses a third elongated quadrilateral area bel ow the
second striation. e third striation has a substantially RGHESRE4BOI or ...
t hroughout the third .quadrilateral area. The color of the third striation

03/ 02/ 2006 WO 4492 PCTI.US02/ 2430 is lighter than the color of the
second striati og&é%yéi)@ﬁeghﬂe§ &%Beﬁ?ﬁiﬁ%‘i’arﬂwwb@minathedlwdlpp seclide 32, i or
gradati on on at pkdfaablyRRkitioatd Rk fi- 1 he . nd.sheet . which ar
exposed t hrough t he ogg%i ngs be%ggdhtsm@d{%%ggﬁﬁﬁgO(Ii{éarﬁ“ﬁﬁtfagahlp%lﬁgpna‘%e

shingl e of the FoREwRibendingyegion 3hisnheanprégion obhe I8inaRE ARSlsR ﬁeﬁﬁst
ion thereon across at |east partra

at |least a four l.zental . striati

portions of" thehgoefégéllaZO?H?Z?“%%‘@’QP@%J@BBM@%W%&M@%i ngs between

the tabs. The fourth striBfitGR; | ; |.ongat uadr.i |l.at er al

area below the ghird striati glr?gw%éét ga?%hgogﬁllﬁéfgi%gﬁe gg&g? %@bg?haﬂ‘f??tg’lqry

uni form cdl or thrgmiaeth she, tand sedond shitiglel she €58 may SimetiTg Ve 9bRfre®lo e
' At

fourth striati ol ks lLgbt et t.han.the.color ,of the third striation.
| east the _sec'ong,m%ﬁfgr . %n ui[‘fﬂ%étf‘?q’SP‘FW%W%bﬁW@m@djacegtmhaﬁﬁon

on at | east parwittaporfiofid ofBask& st 1 | sk Mi exposed through
the openings between, the tabs. i Whe%%%ﬁ%%@#?oﬁ@?@%r? FRy2S
shi ngl es of the‘V%‘fe&e nPepandingpon the desired afiphicatioreaeuppbarkie dehdBlahsed™Y

be appr oxi mat elyy; I enhodi nent s Ing three striations on the
second sheet, %%IQE@\A tﬁls)gg?nfaw aY?P@{aj%fggg?ePgW@h%m'@@Ybﬁ@m}l&Ibe
approxi mat el y sgleagulandrappfsidal] 6¥ahe bih shal ) .t econd
é\tji ation. Alternati velj,p trllgm’wi dt hs gfaf@sﬁ%&fg%?ﬂg?ﬁg\#gg%%%o%[ﬁitﬁ??% may
be appr oxi mat E¥RECEAREPINGHSS By devnedual onydifienat widibgardhfaphatic safakhe
second striati . third str.iation may be substantially w der
than the secon%&ﬁ.ln %llﬁgltr’ P%ﬁézgﬁ&c??%?y ‘%tﬁﬁréfw&@rsegmew cRpfigaEtiappAswiithitel y
twi ce the wi dtdxpliinddietet i meresdetdiBldngRatedafhoe! t e | am nated
shi ngl es. descr iibe above ma ) have di ??terentglg%)%%{r}ﬁ (%J%??%]g‘-{dsﬁ#}?grﬁg%%gﬁ
anot her . Addi t5PifM8materal showenis Figa§ with tebe3®ind dyenidgs!38 fomyedtistad @svdidom

t he di mensi onsmafeBMGEF ofpfy.t e tabs. An alternative lam nated roofing
shingle of the present invention also

For the preferred embodiment of the present invention, laminated
shingle 20 may be formed from an asphalt coated fiberglass mat. If desired, the
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.

| O o :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 surfice 42 of laminated
shingle 20 may be coated with various types of mineral granules to protect the asphalt
coating, to add color fo laminated shingle 20 and to provide fire resisiance. For some
_ gpplications, 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 shadgs of red, green, brown and any combination thereof may be
j 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

. coafing.
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conprises also first and second shingle sheets. The first shingle sheet has
a headlap section and a buttlap section including a plurality of tabs :
whi ch are spaced apart to .define one or nore openings betweengBiye)22abs06

Each of t s arelatively wuniformcolor throughou z The
wi dt h of ?ﬁ’g‘%@%@gp section is at |east about 60% of thei)gmj’r)gjt%%y%‘?gq he -

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 bel diecardingtoshe presensfinvehdon,dhrse of mohehérizontal stiiatighse

The: wi dth of PROTBYHEN p tietPfinn Stk dnr BrEh i okt BubatieRfits A8
width of the O3036ARAI HARARAAATRe REHIASRSGAGe Siihgtiemalion antkiney

enbodi nent, the width of the buttlap section of the shingle is at |eas

about 80% of widakeobgr. (Hberhesizpnigl sttiatings ere cprle madaiof amaiform eplonwhichi ngl es
of the present _j ntion. nay .have..an ex re wdt.h of ,at | ea 0%
of the i dch SRR DIRITYOOAGR o EDRRHOL pecHille £ e BRES oD b
have an exposulNosV¥,869192; 5,6, 1862&1d 2660176 4HidH ark R owivdited Bbreid ey Sifdregdee.

The present inventjon _also includes three tab roofing shingles havin

an
exposur e wi dt hittheigeniigsties. Fhsnoloraddhastriatinn nearpstithgheadiep soetionmay be biack

preferably an _exp | of -ab 9 t ] f e
shingle. Accor ?itle]%%(? ?ggeg%%@g{)?&r?p og%teéﬁlg%Fl%%#%g%%ﬁh&%?%‘%&ﬁ&%ﬁf Hél’n, a
| am nat ed shi ngther ifizogial ikiugdrsated in Figs. 2 to 5. The |am nated shingle

20 preferably conprises a first shingle sheet 30 attached to a second
shingl e sheet -50. First Emhgmateém@%mthweamg@mmpn93%@%@5%011

wth oot ural i1 el A ARE SheaRonz Rk W 1O AL SR SRREE B0
34 of the | anilesst abws80%pbfahe Fidifl 2 theIomirRsedahinld ¢.cl, @iedoninédwhish of theagon
teeth.” A plurality of openi nl%s 38 are fornmed between adjacent tabs 36. The

second shi ngl dusipetection 3 and tha deadlyesection B2 Theteamgabent, conredlivsis on and
35000 Rl Dol B ASERVIOILREE, 0
gl ui ng may be.dimeesdbris@fdBi25dhcHed én fédiband 36 hiched & Isigh twduld hovetdimttigder si de
of t_he_ first. Ssgci:nrc])%loefa% Pe?zsettabggf 8 i-ll;gﬁesr'izelingtlif}hi (gl%férglrarliyr;ﬂe%gt about 9.3 inches and
" more preferably at least about 10.6 inches). Accordingly, the laminated shingles of
the present invention have an exposure width of at least about 60%, preferably at least
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 O
in width and 36 inches in length would have an exposure width of at Ieast 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 roof, it is especially significant on low-sloped roofs (1.e., those roofs having
 less than six feet ef rise for every twelve feet of fun). :
o In preferred embodiments, the Taminated shingle illustrated 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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shingle 20 has a generally rectangul ar configuration defined in part by
| ongi tudi nal edges 22 and 24 with |ateral edges 26 and 28 disposed-there
between. Longitudinal edge 22 is defined by an end of headl ap geta2p23d6

and const i &b g0k upper edge of the |am nated shingle 20. Longitudi nal
edge 24 is defi ne%eby an end of buttlap section 34 and COI#@(I{SB?"%@SQ he ..

| ower (or |eading) edge of |am nated shingle 20. A plurality of release
tape strips 40 ontinyous |line of release tape may be di sposed on the

r.a
exterior of fi r®t5 ¢sdraan thedottompidhe siirele andithepail gond is18. Bindliest® 8.25
shingle. Preferg t i ced, on the Kk headl a
section 32. Self s%goﬁ]ﬁgggéﬁirgigggwsgﬁgep?%ﬁ?r %ﬁfﬁﬁﬂ%ﬁ?ﬁ%ﬁlﬂf% nt
material (not sreosmnthedack off the shingle e TAinferpB maleAdS ¢8 iRed WRlel 'Iﬁﬁ{ejr%ﬁ%
e.

unexposed si de of setg‘ond sg(i,ngl e sheet 50 near |ongitudinal edge 24.
resul ting |ani R ITRgPY 15 8t lgpst dophle phir with gnavish af tripde plysivgrlaml i gnment

line 41, which will be di ' I .l _bel ow. AlLthough the
03/ 02/ 2006 WO 03/ 014492 é%%?’?%%%%@%&ﬁﬁhﬁf&%?%ﬂéﬁpawrﬂw?qﬁaala B0y e
posi tioned any¥iger® li0rntd ¢ wisddillagtrae tciiorenize rddﬁn'gssyst&h%ﬁ'lﬁﬁﬂn)ﬁeﬂ‘éﬁinﬁieo”ed

I n common bondLing]J?:}.e 'ﬁ_,n 33 of |am nated shingle 2 The _common bondi'ng
region 33 is tHe" g?;ﬁ USres epursen of shipglemi2andintegply mataiad 26heThe are  two

| ayers of mat ematmlﬂ@pm plre%galilg?%%ﬁ%g atﬁl}gt ﬁ@{%@&ﬁ&%@ togi rst

shingle sheet 30 may sonetines to as @
"dragon t oot h sepusk shinghnshesielin Fishshingle sisdve £30 bad ABsnerliyatitimmide referred

toas a " bac@éﬁ-st r{i‘ﬁ'l'dcr ."shijm" In addjtion openings 38 formed between
adj acent tabs giplien delimng,z teadlapseetiony 132 with a phirality 96 thba 186 exisndider nay

senetines be mefrefémdo HOARS butlt i Psﬂg ' esi Led

égﬁl i cation and a}ppea?ance ofu e?cie%?‘gnn%%\ate g S |%%?gﬁﬂggelt2§b§@§{%°%ave
equal or diff epemegsi i are famtd iretwden adjacers (atariss. The s¢écendhiaple shectsgoi dal |
or any ot her b eonetric cgnfigyrati,on. |n fhe same respect, .

openi ngs 38 rra%%ﬁ%g YISPm?ﬁ'ﬁ"I‘Iéio Wﬁpﬁﬁéﬁmﬂﬁiﬂ%@h&a@d@%@ﬂl
rectangul ar, péiBaZ of Balseddnd IMNgRiAES ' ' i gupakhon. As
w il be expl gi ned | at ersei n m)rg det z;lI?Q%?(g%g%g?gﬁﬁb%ﬁg@&fggé%@h%%
formed f1om aldthuutbedow ot lepsione nfthedaterlidal shown in Fig. 6 with tabs 36 and

openi ngs. 38 forned as aA'.; it the aforementioned laminated shingle embodiment, various
~ techniques such as gluing may be used to attach the second shingle sheet 150 to the
underside of the first shingle sheet 130. The resulting laminated shingle 120 has a
- generally rectangular configuration defined by longitudinal and lateral 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
, O ~ 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
- mterply alignme_nt 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 iegarding “tab sheet”, “backer sirip”, etc.
is also applicable to the laminated shingle embodiment in Figs. 9-11. Also, the
_ eXpésgd outer surface or weather surface 142 forr shingle 120 is defined in part by tabs
o ‘ 136 and the portions of backer strip 150 Whiéh are e}iposed thr'ough openings 138 and
. l_?‘élow tabs 136. ’_I’]ie weather surface 1_42 of laminated shingle 120 may be- coated

- with vaﬁous types of mineral granules as noted above. -

-21-




| mage" of each other. For the preferred enbodi nrent of the present
I nvention, lamnated shingle 20 nay be- fornmed from an asphalt coated
fiberglass mat. If desired, the present invention may also be 9922006

shi ngl es fqg®iiiseeem organic felt or other types of base %&ﬁ@oﬁhm
Accordingly, the present invention is not limted to use with shingles -

i ncluding a fiberglass mat. The. exposed outer surface or weather surface

42 for shingl e 20 15 daki noduiis Baliratind BT Byt drl Mscr 08l backer

strip 50 which are expos d “through openi ngs et ween adj ace ps  36.
Wéat her sur f aeplagingfhréetab shinghts. EhFiggl 2 a 2ultiplicityeofxoatses ofifoofing shibgles

types of mn | granules tq tect the asphalt coating, fo add color to

| ami nat ed sh%@ﬁ“&g ‘:’gelah’omf‘{?ﬂﬁf{ﬁ& aa%sh%“fl’eowegt?r&%ﬁ’gé .mfrig Aligiaeply alignment -

appl i cati ons g QUaEhE sQLHMa8g THREHR aaybfesamaémgﬁ feé.eﬁm;e Qhfgidie out er

| ayer conprising weat her su%face 425&—&{3\' so, a wde r%mge 0 ggbnerﬁq&col ors
from white aft sigglepky roofingmiatenisisatsaal bsconfprisang, a girip e asphaliwoofarpcnatenial

conbi nati on er,eof . m used to provide e desired color for shingle .
20. The undesvglﬂﬁ'g!‘aﬁpei%?‘ﬁg?@h%aﬁweg@ateég‘?ft *with various inert ninerals
with sufficient consistEgrg¥ 1iRinsealshihp #Rhalih FigLetin 2006 WO
03/014492 PCT| US02124530 Accor di ngst oglt%heﬁpresﬂéntl‘g&?%vler’]tﬂlle&;r%?fe%ﬁéee or nore
hori zont al stimensioohef theshinglears Hed Sdninthes veidthtac2S fcheslength. $hei p 50 which

headl oy coct CHRARR iR ERbAT g Be backegutmD i € thet vide. Thqiniomy ahsaresn; Sre
hori zontal  sism iaélied BonPihe LRAGH TR glSant fhb AbiTz6H ﬁw.ﬁ'in% 119 9?7‘5][1 er

provide a color gradient or gradation according to the teachings of U S.
Pat. Nos. 5ngss ,%%ches),oamm, afibe shingle 5 Th6Bita Bl is Whiindheamadd. ibtertpor at ed

herein by r c iPH.their entireties, The ¢ r. of the striatign f)
near est t heqﬁtgég‘{%fg 3¢ e%ﬂl%ws th? mgbesﬁlpgg.k Thege aFFHé/)‘J’ %Ené)‘@f B Saye an%ég

consi st ent whingldsipeEbundl® continue) the col or gradation of the other
horizontal striations. The | am nated shingles of the present invention have

a buttlap section 34 Fouheshinglesaiepictedsin Fagro b2 26013, the pfaferntsl dimmnsibeast

about 70% .gﬂgg . f bly.at.. l.east about 80% of the w dth.of the

| ami nat ed shi ng@?%ﬁ%ﬁfﬁ(ﬁ@%&eﬁg}fhﬁ evﬁxﬂ?ﬁll“%ﬁsts &. The interply alignmen
Line is located 7 inches from the bottom of the shingle. Release tape is on the back of

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/mateﬁaT‘r) .
.| Shingle Type Exposure | Length | Width | Sq. wt. | Width | Sq. wt. savings
[3Tabasphelt | 5 3% | 12 | 210 | 9 160 24%
| Targe asphalt 825 | 36 19| 35 | -12 | 250 29%
[ State 6 | 12 14 | 1200 10 850 29%
[Wood 10| Vares | 24 | 200 16 150 25%

While many different shingle dimensjons may be utilized with the
 present invention, exemplary dimensions are provided in Fig. 14. In that
| .émbodiment, the laminated shingles are not less than 100 1b./ 1-00 ft.2 Asillustrated in
 Figs. 14 and 15, the arca of each shingle is 3.52 #.2 and 48 shingles cover 100 sq. ft.
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buttlap section 34 and the headl ap section 32. The term "about," as used
herein, nmeans J 10% of the stated val ue. For exanple, an exenplary shingle
havi ng the dimensions of 13.25 inches in width and 36 inches i p34AM2YR006
woul d have wolmsfpidsap section of at least about 8 inches in width
(preferably at |east about 9.3 inches and nore preferably RT/V¥RL4538bout ...
10.6 inches). Accordingly, the lam nated shingles of the present invention
have an expos i dih of .at |.east ahout 60% preferably at |east about
64% of the widr ﬁe"%‘fsq{"%%e |%@F‘h‘:‘i¥‘€’&t@ﬁmﬁf@}e 100fing system dlbstrated b thiost figurs t he
buttl ap secti amw a84oligk:t he headl ap section 32. The exposure width is the
portion of the buttlap_section 34 that is exposed to the environment when
the shingle is |aid up Dinensionsefid Thleranessanpl e, an exenpl ary shi ngl e havi ng
t he di nensi ons of 13.25 inckfs in wdth and 36 inches in I ength would have
an exposure width of at |eas ubolexcosdmet- 12"ef erabl y at | east about
8.5 inches. Using the foregowsdhu Lpatjon of buttlap section
(exposure) di nension and arrange?gﬁ%ﬁggﬂgg%?”%t riations, the |am nated
shi ngl e according to tHeterpyReguirementmnti on provi des a-significantly
greater visual appearance than existing |amnated shingles. Wile the

i nprovenent in visual appea [ RS applicable to all types of roofs, it

is especially significant on | oy sl opg | t hose..r.qof.s i ng
|l ess than six feet ofrise for every t\;\q%f{/agﬂj;e@eﬁh%%am&vlaﬂa@?h?@%
enbodi nents, the | am nated shi ngCerpdritiataf@atidsi n Figs.1 through 4 has a

width of 12 inches and a length of 35,5 inches. The exposure is 8.5
i nches. The backer strip is 9. 75 i nchiP46% Gvpe hiBaseiSheely ul asphali cpmeht | i ne

i sl ocated -20 03/02/ 2006 W0. 03, 502/ 24530 10. 5 inches fromthe
Bayt om of the shingle and the nﬁl%ﬁﬁgbiﬁggﬁﬁq dﬂé%ox%"@' 3302 CHTREREs from
the bottom of the shingle. Both ihentioalTeps & nisddRine pidtaratdver fgal seal ant

are on the back of the shingle. ,The interply materiaF is 18 inches wide. In

the roofing system the inter plgayist gore expansiye Type lhstexials.nAoceptibdeh of

hiple ply overlap. Another exenphaLy, L resent jnvention is
shown in Figs. 9, 10 and | | which ?$¥E%§r aE Qé%%ﬁéﬁ%f‘?%*&km‘ﬂg system
and | am nated shingle 120. Fi gRodfingIustofduecalésd Rbah. shi ngl es 120 and

interply:- material 260. The

D2626 Base Sheet, an ésphalt 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.

D1970 Fully Adhered membrane, an ice and
water sélf adhering‘pblymer_ modified bitominous sheet
material used as steep roofing underlayment for ice dam
- ‘protection available from CertainTeed, GAF, W.R.
Grace, Carlisle, Tainko and others,
. Vliepatex Coating B Interply Material available
 from Vliepa of Bracht, Germany.
- Dimensions: '
Minimym 15" wide L |
 Application: . R -
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| am nat ed shingle 120 preferably conprises a first shingle sheet 130
attached to a .second shingle sheet 150. First shingle sheet 130 has a
general ly rectangul ar configuration defining a headl ap secti on(B322a¥ 20 0%

plurality Qo dsakped36 extending therefromto defirie a bubplraRyseakd On 134
of the lam natgz shingle 120. A plurality of openings 138 are ?orrre

bet ween adj acent tabs 136. The second shingle sheet SO also has a
general ly rectangul ar configuratio nd. i s %l S eneath tab 136
portions of the second shingle she@?%iB@"%‘} oé@ﬁ' ??ﬁ%&@ﬁeﬁﬂ@sme YRR Xf
openi ngs 138 and bel ow at | east ong.of dd@ckabs 136. As in the

af orenenti oned | am nated shi ngl e enbodi nent, various techniques such as

gluing muy be used to attach the sBedlags aminghenehébt 150 to the underside
of the first shingle sh t 130. resul tj | am n Ohasa
general | yrrect angul ar c ft"%ﬁs dgﬁﬁoﬁghgb elcﬁ?fﬂ%d? Eﬂ’&gﬁﬂtﬁ SV al
edges as not eCincIﬁHésV@ba&kéﬁsn’iﬁSG%& her R offal Stia8EROTY, BRI, @hd 58, SiHafiehed
shingle. Aplurality of release tape strips 140 or a continuous |ine of

rel ease tape @tmmwp@dmem@a headlapascitionf ofithe shinglerid agmifaghly datleet 150.
Sel f sealing adhe S ,142 .continu fdne of rial
may be di spgsé’gi]zigd ?tflﬁ ee‘?:imz?ﬂ%lst@gtﬂﬁqslsﬁgg#fﬂpﬁlg aéﬁc%lﬂ{eﬁgh%fggﬁgf
preferably . ha%r@ﬁdéﬁ]b@lbi@%ﬁédseﬁ{b mh&drﬂe ﬂcmmrmelléa&@gea @d in
greater detail below. Al tThough e Verply alignment |ine 141 can be

posi ti oned anyimifwéonmax the upp@rmoa@om@ﬁﬂapbnpm 38.t The eolpr ef e hprigontal

positioned in bon n 13: n 0, The
phraseol ogy ngﬁ'@ﬁoﬁg \]/%ayrbeeggg 8 3 B? 8?}”&5%@3'[“”&&%1( éﬁ]]gg) tggcgl?L Era%ife& r

is al so appl i eAptalatich ¢ffiRe biet fAbGshsTH el SipidRG2MIugh 58Riltggethe-prdvidél so,
the exposed outer surface or weather surface 142 for shingle 120 is L)

defined i n paptoley gragismt on g@dativan) B@ftpr@blm Baavidth Qf&@kiei?mgtl@ﬂis aPB@XMﬂT@h’ are

exposed throu p a bel ow t.ahs 42
of | am nat ed. g‘ﬂ‘mﬁ ﬁ]eéc@%ﬁmﬁi ag%ﬂt&tbc Iiegﬁms SFPI%%%B%@?W m er a a%O&
granul es as npé ﬁﬂhabmg@ofmlﬁ%gwgﬁfm B2 héhe)06  PCT/ U802/ 24530 Figs. 12
and 13 illustrate the roofing systemof the present invention
The number of horizontal striations and the width of each striation on
-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 this 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
~ alarge 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 conirast to provide the
.. desired illusion or appearance of thickness on the finished roof.
Figs. 6-8A 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 mcorporatmg the present mventmn may be
fabricated. Examples of such procedures are contained in U.S. Pat. No. 1 722 702
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enpl oying three tab shingles. In Fig. 12, a multiplicity of courses of
roofing shingle 220 and interply naterlal 360 are shown on a portion of a
roof An interply alignnment |ine 241 and sel f-sealing adhesive §G/iQ®/2006
-are al so i IWQessmed. Three tab shingles are single ply rog éﬁj naterlals
usually conprising a strip of asphalt roofing materi al Bn cut
to show three separate tabs 236. For the | am nated shingle deplcted I n

i dth by 35 | paar IR SUEYEER% Ro. 5530k ehileinin %@}m&ﬁfel "otrip

is 8 inches wlluprové’dhAesthétef@hata&éﬂ”gU@T’Et Nog 39938@%{,}?&&% g@pﬁ@gmb?h tom

nall zone i s 2571 nchés’to

of the shingle,and t
bottom of t he%g Lr? ‘?‘ﬁé’bli RMBOWH&SIMgmGhmgIeM’%dU’ Bepgtalk;ol@% &g are
5 - 3/ incheseBled “RBSHE&S%@BS ¥ ﬁg&egftﬁr S patcan 1 %%L;%ﬁ?&bﬁ %‘%&L&a{éﬁég

shingl es per bundle. For”t
preferred di ml}riglenhmtyare 9 inch wwdth by 36 inch I ength. The exposure is 5
line is located 7 inches fromthe bottom.of

inches. The interply alj ngél
the shingle. Release tap¥t Emerﬁ@bba@Hn@i &omlﬁlnéngla@ma@]&eﬂf&ﬁﬁﬁnboseal

seal ant is onoll igtlh&Rh i nches wi de. Table |
bel ow provi des kh‘it.sﬁl ngl)eh pr uc ‘#%%‘P?%‘ﬁﬂg@éb&@weﬂﬁ et &0 Lﬁmmmfedart
shingl e di neﬁhmél@s%mbﬂypmaﬂpﬁbﬁﬁae&m@&hﬁﬁm Wﬁ%@{ﬂeﬁ Lhe
pr esent mve%1 (gf: glgée [ d&l ngle Type Exposure Leng e ??educed
Reduced W ./ At % bgr RiEVigwsly neted Jamirteaisshinegle 26863 2&5@16024%
Lar ge asphal fabgicedfdiiss e 6121412001085029% W)od
10Var i e5242001615025%€\h g e na%?/’{(gé%ﬁé’l;’%%?ﬁ?ﬁ? P i mensi ons may be
J’gl ized with the preSbee 80 sheant indFig. @M@ YolbABRRS ANS1RSnR WM ded Tn

I n .

dsRde coating which both coats the fibers and fills the void spaces between the

fibers. A powdered mineral stabilizer (not shown) may be included as part of the

asphalt coating process. A smooth surface of various inert minerals of sufficient
consistency may be placed on the bottom surface of sheet 80 to seal the asphalt
coating.
Top surface 82 is preferably coated with a Iayer of mineral granules
such as ceramic coated stone granules to provide the desired uniform color portions
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 coatmg 18
| -still hot and forms a tacky adhesive,

@ i 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 plurahty 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 feeth or tabs 36 and the other portions of first shingte sheet 30, which
will be exposed to the environment. This transfer of mineral granuies is sometimes
- Teferred to as a “color drop.” The rotation of roller 86 and the movement of sheet §0
- are _coqrdinatedrto place the desired color drop on each shingle 20.
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the | am nated shingles are not |ess than 100 | b./100 ft2 As
illustrated in Figs. 14 and 15, the area of each shingle is 3.52 ft.2 and
48 shingles cover 100 sq. #t. WO 03/014492 03/02/2006 PCT/ US02/ p3532 62006
deck surfawe o3@if@s characteristics of the roofing system ipclcasoi/adsesl i n
those figures are as follows: Dinensions and Tol erances: Length - not
exceeding +/-1/2" Wdth- not exceeding +/- 1/4" Interply Requirenents:
Material s: T VersaShi el AXNER | . i of
Dal l as. D4601 Type | Bafgjé- eeﬂto, an g’ggﬂ‘{%@?‘o@?’éﬁ g%g@u@%?é ggég%h
sheet used i nfirsichingle shieeir 30t Wil lpve gershmeivniforth nartufy pfminera gemubes ndioth

preferred over, the_  heavier, .nore expensive_ Type | terials.  Acceptable
material s ar e BAFRARESECD apd grbutilap sepfiop |F ‘T’P’@LOCE%SBW]JI‘?&P mﬁ‘&gﬁ- 21‘50
Tuscal oosa, L3682 %5&‘}3:’5 ed
organi c fel tNggé%gﬁ g hseeet u%eﬁgfﬁavrgggﬁ%ﬂgx avaﬁag%tagmggg%'ﬁg% SS&e:glaﬁf rom
Font ana Paper 3ébr Beadlansecti@A32 in@RErvEG: 1idfralincenm-colored fayenof mepming |grarodest ed

-enbodi nent ,

| fib f _ynder | t avai} abl TG: 2 . SBS, al | .
Cnder | aynent | Bhe B Eicedtyer ph B LAcALen & G b TN o Sved e B ABIR a4 no

under | aynent/

CA. ~ D1970 Full'y Adher eghiffRely @Rfed AltherAlGratifes cleSondflglto W EisiB coB} y mer
nodi fied bitum nous sheet
of horizontal striations 52, 54, 56, and 58 are preferably placed in the appropriate
compartments 92, 94, 96, and 98, respectively. As sheet 8(¢ passes under roller 86,
mineral granules from the appropriate compartment in hopper 90 will fall onto roller
86 and will be transferred from roller 86 to top surface 82 of sheet 80. The volume or
pounds per square foot of mineral granules placed on surface 82 is preferably the
same throughout the full width of sheet 80. However, by dividing the hopper 90 into
: combartments, the color of various portions of sheet 80 may be varied including
providing horizontal striations 52, 54, 56, and 58 for backer strip 50.
It is important to note that conventional procedures for fabricating
shingles having an exterior surface formed by mineral granules include the use of
granule blenders and color mixers, along with other sophisticated equipment to ensure
a constant uniform color at each location on the exposed portions of the shingles.
Extensive procedures are used to ensure that éach color drop on a sheet of roofing
material is upiform. 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 resuliing shingie_
“associated with eac;h color drop.
Once the color drop process is complete, the sheet 80 is aliowed to
cool. After the sheet 80 is cooled, it is then cut. As shown by dotted lines 84, 86, and
~ 88inFig. 6, sheet 80 may be cut inte four horizontal lengths or lanes 60, 62, 64, and
o 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.
S The cut along dotted line 86 corresponds with the desired pattera 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 numberof _

-
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mat eri al used as.steep roofing underlayment for ice dam protection

avai | able from Certai nTeed, GAF, WR G ace, Carlisle; Tanko and ot hers.

Vi i epatex Coating B I nterpl y Material available fromWiepa. obd3BeEh2006
-Ger many. - WOmBMsi4ons: h nimum | 5" wide ' :Application: 03/02/2066

WO- 03/ 014492 PCT/ US02/ 24530 To be pl aced 2" above the shi ndl& &340
hori zontal |y acros's the roof End laps a mninmumof 6". Returning to Figs.

1 through 4, thg.&X enb dl i ncludes_a backer strip 50
with four horizont aI %n% {{Upgn e wtﬂ%@sp%?ﬁacsbﬁet@mﬁngmtemﬁudﬂe

striati on adj adesived width beadraR] of the shingle, is a uniforny dark-
colored striation. The hori zontal st |at|ons 52, 54, and 56 are col ored

striations that provi dedhegt &Qﬂﬂ@ralgmhdcutdatemﬂlygm actedshom #itR heddsirédeng O

near the | eadiggy ark near, t he upper portlon of each

openi ng 38. The co?or ltézéﬁ:g %H]gf ?ﬁcﬁ dng?‘?nélt lessheptedP. Hhs shommdndligt o be

consi stent w th7(andRA, each ReRAlicBUE) shb A B0GRLMDS | ﬁg@ﬁ&;}% eé%% ad%o%gf t he
er

ot her striati Oﬁ%gfe t hat strl ations 52 throug
col or gradi enf seis 89 whijch W&Yé?@smbideWhjbﬁleﬂbfmhvﬁlmﬁfe@n is

appr oxi mat el y shiggeabe Rgﬂ 0 thetic reasqons, it is preferred
that the width o each*ﬂs}?rl aklﬁg%%lg teéﬁﬁ{léﬂssgéﬂ’@@%spa%aqi%mw@sout t wo
i nches. The nﬁlﬁﬂeﬂnﬂﬁﬂduonbﬂamb@ﬂas%Wbﬁ%&ﬂﬁnﬂlﬁ@afthe wi dth of each striation
on backer strip 50 maybe vari ed dependi ng upon the desired aesthetic

appear ance of the resul Wq%ﬁfrﬁéﬁfﬁ@@drﬁhﬁ@Sﬂﬁblyloflamnmé%mhgﬁdzowver
for a shingl exdierioaned ﬁf‘anuﬁ eg%%v%y%a]g‘%{hc of Z&fb&%alﬁa "H andsgﬂrggré;}[ee to

si x horizontal "striatil ons er eon

color to est geduhd threugiﬂm ofdine Méﬁoanro%%&‘iﬂ\%ﬁfch tlﬁ%he&lk@ Pf%ﬂ?&ﬁs

t.hi's patent i‘%@ﬁat 95k d| fferent color I ncl ude a erent tone.

I'n addition, ﬂfﬁiﬁlbb@@st %ﬁth@ﬁallsslpaitsend bagket ifwets, ehichure
produced, are matched and attached together. Alternatively, and more preferably, the

laminated shingles 20 may be produced in a continuous in-line lamination process in
which the sheet 80 is cut léngitudinally by a rotary die cutter, producing horizontal
lengths (such as lanes 60, 62, 64, and 66), which consist of continuous tab sheet strips
and backer sheet strips, The fab sheet strips and backer sheet strips are joined and
- adhered together to produce laminated shingle strips through means well known in the
art. The laminated shingle 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 shingies 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 anothier embodiment of the present
- ‘invention. In the embodiment of Fig. 8A, as better shown in Fig. 8B, which is an
- énlarged drawing of 2 partion of a backer strip of Fig. 84, transition stripes 152 and
154 are disposed between adjacent pairs 52/54 and 54/56 of the horizontal striations
52,54 and 56. Bach transition stripe has a color value that is a mixture of the colors -
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defined as the degree of difference in the tone or shadi ng between areas of
| i ghtest and darkest color. For sone applications,. a gradual change in
contrast associated with a large nunber of striations may provQge Ghe2006

appear ancewq ool or thickness associated with wood or @idialsonaisas al
products. Al so, the anmobunt or degree of contrast in the color gradient -
exposed in. each opening 38 may be varied depending ,upon the desired

aesthet i ¢ apaeataeCyinMeTB Akl EakE afhodilf BE R3ATI0A AYBBL TR IS the

ability to vary the col or gradien nmount of contrast to provide
the desi r ed tiahditisi stfipermaypheascdrwiendhe differdnce scantrasttetween adinsant oof .

Fi gs. 6-8A show on rocedure_for fabricating a |amnated shingle,20 from

a sheet 80 OP‘O § %F%FisﬂﬁéCIWi%%%ﬁé Qlﬂﬁaf%%?%%’?ﬂﬁﬁ%’é used

to manufact iﬁt@?’ eifhn | itiH SSpds) AHeRRNSIHOA Strifee iy dseNt

I nvention ma;@fsg)e gléﬁ’l ca%‘ge%m@atﬁr%frgﬁsyl%@ su%h prgcedures arﬂg cogt ained in

U.S. Pat. Noapplicd28 dZ@2ib¥in03/S0 P4t 0. 6,61 0,286,0atich rdn¢aspoategidngferencent i t | ed
;U .S, Pat. No. 3,624,975 entitled "Strip Shingle of

" Roof i ng Shipgl e"; :
| npr oved Aesgﬁéﬁlel@‘?ﬁ?@&er"; U.S. Pat. No. 4,399,186 entitled "Foam

Asphalt Weathering Sh liofRRRb biteidRls 4 ri8aY syttnh Hcfin U.S.
Pat. No. 4,405, 680 en'?lﬁ‘%{)%géq't%)% i?\g Sh?ngloe.s." 1rEach of these pagtgmjs S
i ncor por at edfitsy lantifated shinglbasalescritied aboe, avhidhyislgcatedtin etfirgiropofshaglesap| y

formed from a.fiber ) at aced ' o _roll.fn hown) shavi ng a
width corres %M&ﬂﬁ@ﬂﬁﬂ@é&%@fﬁﬁ%ﬁ%ﬂ%ﬂ%@e@%ﬁ% "é'sgego are
typically f%%%taﬁ%ﬁﬂl oMl IHARS SHASIE S eddritcl laBGve)dispobédeon tapiaf 1ol |

of fiberglass previously noted,” |am nated shingle 20 may al so be

fabricated ubeinjerphyjapercwherein the setonddamippted shinglsds docateddniaarcondiewtofao 0
shown in Fig,.6, preferab 0 l.ses,a fiber SS Wi | t
coating whi M&ﬁO%%tghgﬁéa%géres abAYe: 19 ﬁ]egiqaq{gw\r})gfs%egb gﬂgwge n the
fibers. A powdgfgsly Hyeelsdlacel 3Pbétnesh e4dhQairSiTRMbp1MYCcaRRl intoiizomdllas part

of the asphalt coati'ng process. A snooth surface of various inert mnerals

of suffici eradjacentmeivst Arlyiterbiptenal offsatenn poeferahly broprovided betviga of sheet 80
to seal the h%%iggﬁatlaﬁy atﬁ g(?é[n% To%s such that any given pair of shingles located in horizontally
adjacent rows is positioned to provide a limited lateral offset to each other. The
interply layer is preferably placed on top of the first laminated shingle so0 that the
boitom edge of the interply layer is lined up with the interply alignment line of the
first laminated shingle, as described 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
laminated 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 Iocated 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 qonﬁnuous line of

| _self sealing adhesive can preferably be disposed on ene or more sides and near oneor

hJ

<
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Top surface 82 is preferably coated with a | ayer of mneral granules such
as ceram c coated stone granules to provide the desired uniformcolor
portions .and the col or gradient portions associated with weathe3/2zf30®6
42 of shjdgleosAi4492Typi cally, the mineral granules are applicefishf4ske sheet
80 while the asphalt coating is still hot and fornms a tacky adhesive. Fig.
6 shows a schematic representation of a roller 86 and nmneral granule

hopper - 90 whi [ ' ranul ar e coating
‘to sheet 80. g‘ﬂ%&%})ﬁﬁ%ﬁ"rﬁ@@tﬁ‘ﬁ géf%g@&%&%%ﬁaﬁ%é@gra%e&eepSsﬁfégfe?%}(nown in
the art, i nclhediesntallphdjacdnt fowsafidand idof.ons 9.1 which divide the hopper 90
into three sets of corrp\%tgments:_ a set_of conpartnments 92, 94, 96 and 98

at each end of the hoppeV ther wantipg i bolimbedbpanieunthegy, b helievedthe thads.

The central c . h S, .2 Uni £ .0 ] t he
m neral gr anuﬁ%@ﬂ%ﬁgﬁg %%%ﬁ@%?%%éb@faﬁgqﬂggﬁéa?yb T @%ﬁ:&%ﬂ&@%ﬁﬁﬂ{@ or
tabs 36 and t ligpicllydeliposd to bemeededifor ffectiné pteetioh @ein 36 clemuneh Wi I | be
"exposed to th(é envil r%ggﬁnt. This transfer of mneral granules is _sonetines

referred to as$*“§o" iiEPLyY layes cansbempdofzny vwiather Prasding feptenad knewanent

of sheet 80 O fipld [ )

hi ngl o 20. o B8 FE0RLERREO Y An AR kiR s S TG B IO E O

t he present iregistaal.on shown in Figs. 6-8A, each first shingle sheet 30

wi |l have the sanme uni f%m m xwe f m neral gr_anulg}sé on both the headl ap
section and the butt| ap SEEEMBRLY F09fing St Berpdipato DspRrreniinpsniionis o 4,

headl ap sect i RstBdedRYFiBAV AL ibaygr i) i‘ﬁ" tlap
section 34 or hea?jl ap 1gect i oﬁ%ﬁgﬁﬁé%\%@hﬁ%‘?ﬁa 8‘%&%%}?%3?2?% ayer
of~mi neral griastallesson a King os athenstarchag Grot showmad pegvidepioteotion fomethe be vari ed

"as’/desired for _each application. Different colored mnera ranul es
cor r espondi ngd Y BOF gr?f@g:glit? B’a’%‘%a&aesfgw Y PLORPE PPREFANEE; h‘ﬁgn?}??al54, 56,
and 58 are. prigégiiaRhhriledtRYor RudiffePREAAN IPinBludeOPREhE WaeH shitlde 208n 296,

and 98, respectively. As sheet 80 passes under roller 85, m néral granul es
from t he appreghinanevedanping ecoafiguiation yithem ia@mly ldyef 260 dispesed irobéteeen 86 and

i1l be t f f | | tp t f 82 heet, 80. T
Vol uns or  pEeab: SGRaP iR pabipetes; Spiiy, 38 ueary bnar B isdrpereiie 52
i s preferabl yhd hRdlapanRidnB20srne shingRedf Whd prSidly Hle BRes 18R 160WRYSE . by

di vidi ng the hopper 90 into
_ : disposed such that the bottom edge 162 of the interply layer is aligned with an

interply aligniment line 41. The top edge 166 of the interply layer is preferably
disposed on the surface of the roof, e.g. by nailing. A plurality of self 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 buitlap 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 horizoﬁtally adjacent
o --rovvs 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, varions modifications, alterations, and substitutions
. willbe apparent to those skilled in the art without departing from the spirit and scope |
" of the invention, as defined by the appended claims. o
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WE CLAIM:
conpartnments,’ t?ri‘tﬁmr of various portions of sheet 80 may be v gg ,
i ?Cl Udi589 | Fr ovi di'ng Porl Zonhamlotoﬁi §%é@ﬂxsh§.%;1g5£ mu5§1p]§n9ﬂ:y58f chﬁr &asphalf'
strip : ISIerO a note that .conventio
fabricating s¥ofg gmﬂ&\?f“ﬁg g ’%’BF‘F’&@ g émgfﬁnelr é?ag?l% es
I nclude the use of granule bl enders and col or m xers, g FC%QEA pehrJ
sophi sti cat ed expriappiagtat leasteheuirl@% of xBvst equse efrfhinglenap F‘lo shingles
| ocati on on the exposed portions of the shingles. Extensive procedures are
used to ensur eovdilappiagahleantiagortimogf said intesip etatestal ausbeaicfirst peurss ofphingles, such
uniform The col or drop between shingles may be varied to provide

di fferent shadgg AledsPaat 50%e0kAA firdievarée bf shiiglbs i3 eepased and said irterply extends
concerted efforts have traditionally been made to insure unifornmty of the

color on the r '39{11-5 Pﬂﬁﬁ% eRin §Hi® PoofiBRGEsteithas a
col or drop pro%égégélgg’g%%l °o Jf1eet O1s giﬁlca%\(/i\e%dﬂto cool. After the
sheet 80 is cog ed t IS then cut. As shown by dotted |lines 84, 86, and

88 in Fig. 6, (gllﬁ%%‘f*% T i nto four horizontal | engt hs or | anes 60,
62, 64, and 66. The w dth of | anes 62 and 64 corresponds with the desired
width for first shingle h%%r&%@?%&eﬂéﬁ&hiﬁflkﬁ&@ﬁuﬁgnﬂmﬂo@@mﬁ@hﬁlg&@%ds :
with the desired wwdth for second I ngl e sheet 50. The cut along dotted

| i ne 86 corr espdiehst shouh2@%of thedengih opsazd ehingleesr dragon teeth 36 and

associ at ed openings 38. For sone applications, nore than four |anes nay be

O 03 ost 005015 Sl ot S0 iy, VO

the respective sheet of roofing naterial and the desired width of the
resul ting. shingles. Sheet4, B%Wﬁﬁgsysteﬁofulanhatwmblmeaemlmmmglew t h

t he desired Ienthfor .t_ g Sd% tthgg EI rh%&d%? g% ﬁ%ﬁ%@%ﬁnguﬁ ‘eet

shi ngl e sheet

mybe assenb ol m’ﬁﬁ@ﬁi"‘ﬁgﬁ‘?h?ﬁb?m b kot Ao bR oy SRS ol

resul ting |am hetwestnshidrighspeachOf saiy tdbe hﬁmkageliﬁ#dymnﬁ'qmcdofﬁnmu@omﬁw

)

installation on_a roof as i1s wel] known in the
; wherein the width of the buttlap secuon Is at?east 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 siriation 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 siriation compnsmg a third elongated quadrilateral area
below said second striation, said third striation having a substanually uniform color
throughout said third quadrilateral area, said color of said third striation being lighter
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The cutting of sheet 80 and the assenbly of |am nated Shl ngl es 20 n}%z be
performed in a number of ways. For exanple, the |aminated shingl é83/22/RP6
‘be produced through an off-line | am nation process in which the sheet 80
is cut both longitudinally and laterally and then the tab sheets and
backer sheets, which are produced, are matched and attached together.

Al ternatively, éhmmeolmea'fsaﬁa‘bbqnd giristion] aulieredy eticsdd kg s&nd Andehirde
nation process in which the sheet 80

produced in a contlnuousvgp 2{& a

i's cut |ongitudiHE%eys pipvide %{%O%GPﬁEkaStﬁ%mlﬁgnﬁﬁfrﬁW% d sheghgt hs
(such as | anes Ghiclb#e 2048, nti nuous tab sheet
strips and backer sheéa?ﬁzsterl p(s“@&) éa%égﬂlsgﬁggﬁ%%r@géﬁ)gnd backer sheet
strips are joined and adhered together to produce | am nated shingle strips
t hrough nmeans well known Pn Tlteerooﬁ.ngsysTdmofalainmémlér@hihegb@nﬂtstmg%smy‘tdfhen

be passed throu | i nd ch cuts e st s_into i ndjvidual
shi lr[:gl es. Aft erg h?%‘r"a R%dslﬁ ﬁ%& Fﬁ%‘&f’nﬁeﬁ Paﬁfé‘rﬁ‘ﬂﬁ"{%‘?‘&?@&!é Wiafipn h
commonl y used aftefsoatadfost @ﬂeﬁb@p&hhmarﬁbﬁﬂ&*s%ﬁl seSMflkhlst vﬂgcﬂ&‘e’é&bﬁsgﬁéﬁ&h&ﬁlt

to formstacks of shingles and a bundle packer to form shingle
i's inportant tos%%ﬁﬂtlmtbeéﬂf@@ls@ld tahsadhefauribfstridtion pompssing arfownt elongatehy be

I d hi d f t l's.
e orecent | nelRErARG el PORY R URRT efion SR50) olid g deisatally >

~shown in Figs. ufifolhcolirfhrofighouesan fsirdl QfARIatEATEL] bd RHOPRAYERGS! ngl e
conponents “taken, from a sheet of roofing material "according to another

enbodi ment of tﬁ}‘?éatwﬂé@mhghtﬁ#\ﬁmfia&mMmﬁShé thm@etmamnvhmhygat 163t sadds

Gett h d.dra t f
Sedkor strip ofeEi i alf ol B SRR 501 pRMa00 &) BB bl 0 °
bet ween adj ac e mportiums of s&a kehnd Bibed 4hih 2F e&ﬁb%ed‘ﬂ&b@%ﬁ'op%hﬁfg@bb%%n sﬁa 54

and 56. Each tragnsition stripe has a color value that is m xt ure of
col ors WD 03/ 08%92 03/02/2066 PCT/ US02/ 24530 associ at ed vvlth t he tvvo
hori zontal striations adj acent to the transition stripe. The transition

hor i vontal St riations |s CouTRraNE 1Tah SRR oL SEhAE R BhRitHeen .

confused or said striations on the second shingle sheet of each shingle is approximately equal.

7. Theroofing 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%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
' mdths of the first and third striations are approxunaiely equal and are approxunately
- one—half the width of the second striation.
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di sj oi nt ed appearance without the transition stripes. The transition .
stripes maybe applied as described in U S. Pat. No. 5,611,186, whi/d241%006
incorporated by reference hereininits entirety. The present “innvention

al so provides a roofing systemincluding (i) a first |am nated shingle, as
descri bed above, which is located in a first row of shingles, (ii) an
interply |ayer disposed oiltBiewbiitgeydiamndf epinpdwhiersin singlaeinfdack tourse

| ami nated shingle, and (ii).a second.l am nat shihgl e, . descri bed
above, di sposedgm%fons%’ﬂﬁpﬂr?ﬁ‘@ﬂgqhﬁ“l“éym‘ﬁgﬁ?@rd_ AaktR & 63@@%& ed
shingle is | ocawidthi of e TR NE tHiRVE1AAtions At WPpRSkiM el Z bRl Mard MRERATRNY

i .e., above, to the first row of shingles. ACcordingly, an interply layer

is placed i n bewifssihasdbewidth of Bfe ssbindgiristionocat ed i n hori zontal | y

adjacent rows. Alimted |ateral offset can preferably be provi ded between
hori zontal |y adjacent ro h t Lven pair of .shi.ngl es .l ocated in
hori zontally adjacent rﬁm%‘ﬁ%%%@%%%%%&ﬁ‘gvfbgg%s, %&aﬁﬁ?%@ﬁ-

of fset to. eachbekingsiriafibes of dppidiinitchyPotpbl Wit hejaoditYo Bhinges whbrciPshidf
the first [am nt%}:feid shingle so that the " bottom edge of the rnterply |ayer

is lined up wi tHufisEIgtaR & sbgtantially-wider then said secopd striatipn end saidifindsbition is
shingle, as de ' .S 44 0QF | . /st.-em can be repeated to cover
s@&&gﬁ-i’a@ ce g Hlﬁdt?a f s%:?/ %1‘% it}-xgﬁa

the entire roof ;" e. ~secon nterp |sn'pl aced on top of the
second |am nated shingle, which is |ocated in the second row of shingles,

and a third |am nated shi3nFherdofing!sgsied oelHias Whertiiehh@te it cadh eifley
| ayer, wherein_ the third . K l,amnated shingle is |ocated in a third row of

shingl es | ocat Q§IRE forpHiialions of approzimately eqpalavidare ﬁ@jaﬁwt%ﬁhigﬁpﬁ@aé@gand%)
t , T ' . T . i dt
and Tengt b sut (ast S REoys Bherblnd Qndofink B el ity S BloR S iy

interply | ayer equaland breagidenthan thelWidth ofthe eecond siiiatian! y from about 105%to
about 130% nost preferably from about 105%to about 121% of the w dth of

the | am nated shingle. Fqr anpl.e, when an ex | ar,y .| am pated shingle
having a width of. 13. zsqﬁn_fﬁre@h%gmfw2?@%%@@%&#@@?yyg%cgrﬁmﬁe
L e bAoAl o S i B

preferably from about 14 Inches pre
from about 14 thmeshsiatiang veiwoein thicBwiditshofthe fiit gidthiatistriatiofs selappoaahately

adhesive strips or _a, continuous |line of.. self sealing adhesjve can
preferably be fc'ﬂ"é{)'&de?feGPPTBW%?IYFBF’@‘&&%E’“{&%Jﬁ@é?@“@ﬁ@iﬁmow 02/ 2006

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. 'I'he roofing system of claim 4 wherein the dimensions of one of
said tabs on the first shingle sheet of each -shi'ngle differ from the dimensions of others
of said tabs, | |

18. The ro'oﬁng system of claim_tl wherein each shingle further
comprises an interply alignment line positioned horizontally across the headlap
section of the shingle. '
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.0 03/014492 PCTI US02/ 24530 nore edges of the interply layer to secure the

it it £ o oer P Rgding SR B4 e W 35 BN i
interply |ayer ca@oﬁﬁéﬂ@ﬂdﬁbﬂmﬂ;‘e&@%@n&@@mﬂhﬁ@%@n%ﬁﬁm a

shingle, which was typically believed to be needéd Tor effective

protection fromthe elenments. Accordingly, the interply |ayer can_ be nade
of any weat her proofing n&%ﬁﬁmoﬁﬁéﬁﬁékmﬁfﬁh@émm%m@dt%ﬁe

interply | ayer |@ﬂﬁ&% : . i ' ' nt.
An exenpl ary roofing s?? eérﬁﬁaﬁdé@i%‘tﬁgﬁ%e@ ﬁg&:)ﬂr%%s’éee%\l?‘l nvefr?@l&%émﬁfsﬁ%ﬁ
illustrated in Riayingh cols valwewomprising g mikfur@ofthe celbistagsoetatbdwith 4id pair of
shingles 20 mayhe . installed on a roof or other structure (not shown) to
provi de protecti Hz‘?’?'}?salﬁﬁi‘ﬁ’é’m'envi ronment and to provide an aesthetically
pl easi ng appearance. The normal installation procedure for |am nated

shingl es 20 includes pl acpnoripasbfigdsyatinfoldait 2Pwhére sald mBkud\oF eI 9
configuration with an interply layer "160 di sposed i n between horizontally

adj acent rows ofinchiien §omsabont25% &0 T5% ofithei aolazvplug off agabrofseid pair afitopzerdel on
t he headl ap- sec '@@0 2 of one shingle 20, and preferably the interply |ayer
160 will be di %"6’ "such that the bottom edge 162 of the interply |ayer

is aligned with ap interply alignmene héfitey ditemOrRIdiap 465199, 16612013, 11c0r 15
interply layer is preferably disposed on'the surface of the roof, e.g. by

0P L0 0P P iaE pR  AIR 5ugE A UAE Be
B | R B R o R e g

roof Next the buttlap section 34 of one shingle 20 is disposed on top of '
the interply theyadthofthangofinhshinglet| ap section is also disposed on top of

bel ow. Sel | - seal Phg adhear ve (not TRRATEEMeh AT Bl £3T AN JBEE N (5
I [ hinal.es, 20. he i ly | 60. Al so, limted
Cater al of fset e widibol st o deiohiasrichohiiels i 6 laetaone 090

of shingles 20 to provide an overal| aesthetically pleasing appearance for
the resulti ngviféor the xaefngshingle; adewhercin the iterplymiterialiime n widthafifloeriaboiut h
reference to '

-H85% 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 whereix_1 the interply material has a width at least about 100% of the width of the shingle,
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certain preferred enmbodi ments, various nodifications, alterations, and
substitutions wll be apparent to those skilled in the art wthd®#/02/2006
departing fromthe spirit and scope of the invention, as defined by the
appended clains. WE CLAIM 7. 03/02/,20.06 A roofing systemhaving a
multiplicity of courses o asphalt roofing shingles and interply materi al
conprising24t |east” The resfilpsystein dfeladnbdy s, €1,112] 13,a46¢ BPRh&eintdach east
about 10% of a first course of shingles and a second course of shi ngl es

over| aprihitblehad #3%bodnd Ridth 8atdbast Mdhs IR with BF 18 lsnABM 5 heldih S*

course of i ngles, such that at [east about 6 sai course of

shingl e L § . i.d. i nt.er pl S ,a said second. course of
Shi ngl oot P EpBRRRu IRy A8l R sRa aeal SOEA TR s Rl iR EEDE 0 Bse. A
fire reghsiaRge rating. 2. The rooft systemof cl 1 wherein the width of
said shingles 1s at |east about 20% of the |l ength of said shingles. 3.
The.roofing systemof claim1l wherein said shingles are |am nated. 4. The
roofing systemof claim3 wherein each |am nated shingle cois s a first s
| e sheet h¥¥ing a headl ap sdbgirenfingsystam afolainskewhéreintdagl laminktad shingle
plurality of tabs which are spaced apart to define one or nore openings
bet weencempuscs alfirst shingle shicetdmvihgtalizadlapsectipnande| ainiexpbyedwaitlpsardon or

t hroughout the tab; wherein the width of the buttlap section is at |east
about  Ap¥h@ing DySturdliest & 1abs W 'Q%deal? ' _ hed to
t he undersi de {? sai%él fi rstmglrl\iaf\égglpe S S’Z‘ttégﬁ%‘%hd%’%imﬁg%pfgr"?%ﬁ s%&(%%%ed :

t hr oug i

QRS ARG s ‘. [ cond i e sheet, havi ng

at | east |§§s’t, s%condﬁsiwﬁf%‘%ﬁ@%ﬁ@éﬁﬁ&@@ﬁ Bwt%r'@lbeﬁelﬁ ®ss at

| east part, rtd ons of .sai.d second sheet whjch_are exposed through said
openi ngvgldbbmgﬁ“ Seqtiopds a’:éeaqsﬂael?un g@'y"é?tf %W‘iﬁlh"%@ﬁﬁhngfehgﬂ‘h first

el ongated quadrilateral area, said first striation having a substantially

uni f or m dar K& $eeoust shingle sherbattached to the wedersideiofiveid fstshingla skheet asdhavimecond
striation conprising a second el ongated quadrilateral area below said

first wsaryisgpationsaipdsakthrongh stidiopthiags baweagsad 865 ahdBéibd dt Yeatidne@FM
said tabs of said first shingle sheet.

L

27. . The roofing system of claim 26 wI;erein the width of the

_ exposed buttlap section of each shingle is at Jeast about 70% of the width of the shingle; and
wherein the interply material has a width of at least about 100% of the width of the roofing
shingle.

28. . The roofing system of claim 26 ﬁherein the width of the
_exposed buttlap section of each shingle is at least about 80% of the width of the roofing
Shifigle; and wherein the interply material has a W1dth of from about 105% to about 130% of
the width of the laminated roofing shingle. )
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col or throughout said second quadrilateral area, said color of said second:
striation being lighter than said color of said first striati on; 0 HPE /2004
third striation conprising a third elongated quadrilateral area below said
second striation, said third striation having a substantially uniformcol or
t hroughout said third quadrilateral. area, said color of said third

striation ting |ighter -30 G%éeRIMRRGsLMIT FAnDCAMRER e Rty HRAGRI

striation; whereby at |east said second and third striations pfovide a

col or 9" Rk A Aot abRRTOORY HAARPSEhORERE, SA d second sheet  whi ch
are exposed through sal d openi ngs between said.,tabs. 5. The roofing system
of claim4 wherei n3PhEhewedngs lﬁgfﬁla@h%@ﬁ’%@{emm%@&d roof i ng
shingle f wﬁﬂ{?f. : f t %}%% fafbONn  thereon
acr oss ate%&esgge{ par |d§?&%%%oﬁt)ﬁ?£%{a1§gfﬁg{hsée}}(ﬂ)ﬁ S grgtﬁami C a%e exposed

through irsteiply mpferialtps atwitthashifromaslsbut 3059 to hisowt dA6Y%ofshe wilte oftheonpr i sing a' ©

fourth elongated quadrilateral area below said third striation, said
fourth sF‘F‘PéP; # on having a substantially wuniformcolor throughout said
fourt h cuedidh eblan ghouirl@5% toabauicl30% oftthe sadthl of ¢hershinglest ri ati on bei ng

i ghter than sai gomm@ ' P ERis b Fotddi R A SRR . t said |
second, fiaeide. and fourth%ﬁgﬁggs&gg\ﬁ%@gggl )éﬁe;@]fégﬁ@on at ‘| east

parti al orti ons of said second sheet which 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 second shingle sheet of each
shingl e i s3approxi mately equathe rdofinE\§steRASf ASYIShBIRR NS Irid Pl Amibiede n
the widths of the first and third stfiations are approxi mat erplfhgqua%l and -
are apppaxd WRike I o A ; e second striation. 8. The
roofing system %%%P%Jﬁib%’@#nﬁdﬂégﬁmma%ﬁgg%f the first and third
striations are approxi mately equal and are substantially w der than the

wi dt h of he second,striation. 9..The roofing, syst.e f claim4 wherein
said thir 3rSSt riati 0%?"@{%#&%?@1?91% ‘?rgigt?éﬁgglﬁ-?ge YherPOFEat i on and
said firsg sigri atign is approxi_rratelafl twice the wwdth of said third

stri at i YKith 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.

34, Thrirooﬁng system of claims 4, 5, 10, 11, 12, 13, 14, 15, 26, or 31,

- wherein the interply material is comprised of a water and fire retardant material.

35. The roofing system of claim 34 wherein said interply material is
comprised of a substrate having an ionic cha;gc coated with a coating having eésentially the
same fonic chargé wherein said coating consists essentially of a filler material and a binder
materiél and wherein said binder material bonds the fitler material together and to the |

's_ubstratc and wherein said coating does not bleed through said substrate.
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10. The roofing systemof claim4 wherein shingles in each course beariq?
striations of approximtely equal width are adjacent to shingles 4006
the w dths of the first and third striations are approxi mtely equal and
are approximately one-half the width of the second striation. 03/02/2006.
"11. The roofing systemof claim4 wherein shingles in each course bearing
striations of approximtely equal width are adjacent to shingles wherein
the w dths of the first and third striations are approxi mately equal and
are substantially mﬁder than the width of the second striation. 12. The
roofi ng Sy em of cI erein | ngl.es .i n.,each.cou heari.n
striations f appr oxi P&f gé@ﬁ&@‘ﬁ?bﬁﬂ33P@“§ﬂ?§@8ﬁgﬂw LATEH ‘égnahgméin
sai d th|rd striation is_substantjally w der than said second striation and
sai d firi§t25%s by weighhelpss fibgspanshaaideasting isvrase 8§ ¥9do Bt fillastselsetedifromi thel
striation. 13. The roofing systemof claim5 wherein shingles in each
course greup congistingiof 8y nilpcharged cHiciapmathonate) @lramieqniatospheésand neixaggsac ent

to shingkgs-ddeardnddsrdai €8 tst 44 ALPNS WhekehinabPeaMeeifls of the first and
third striations are approximately equal and are wi der than the w dth of

t he second striation. 14. The roofing systemof claim5 wherein shingles in
each course bearing four striations of. approxi mately equal wdth are

adj acent tgyshi ngl esTheajokRg sy é&iﬁ%@cl%&ﬁb@%@%%@pﬁérﬁlgtrﬂﬁeﬂm @hs of the

first and third striations are approxi nat el are approxi mately

one- hal f ond striation. 15. The roofing systemof claim
5 wher ei’ n&gﬁl ng?qleassulg?tu% ﬁ%w i e 65‘5%61 ng four striations of approximately
equal width re adj acent shingles hearing three striations wherein said
third striat®ne Et‘éﬂﬂll?cvﬁt@érllamaﬁ%atldbs@eéme iopiq ghargeon and said
first striation is approxi mately twice the width of said third striation.

16. The whetsin said seatingiepnfists essentiadlywifi e fdlen matecial afd sbhindertradistiddand he fi r st

shi ngl e sheet of each shingle has a different color contrast from one

anot her whemin Hikbindef magrisiwhdmheffillel parridl toBethed dhdith eheubBiiigd sfds of one of
said tabs on the first shingle sheet of each shingle differ fromthe

i mens o ot Bifg daks AR biket MiSughfid HGeri@akng system of claim 4

wher ei n each shingle further |
(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 tJf a substrate having an fonic charge coated on both sides with a coating having
essentially the same ionic charge wherein said coating consists essentially of a filler material
artd 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 foils and preformed plastic

films; and
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conprises an interply alignnent |ine positioned horizontally across the
headl ap section of the shingle. 03/02/.2006 19. The roofing syt¥f%f2006
claim4 wherein the interply aliganent line is positioned horizontally
across a conmon bendi ng region of the shingle. 20. The roofing system of
claim4 wherein each | am nated shingle further conprises a transition
stripe di sposedvizedinesid vatgpaapordipbmicablRibabrid i AtAEhCING sail@¥atBd sibs&RHeO’

val ue conprising a mxture of the colors associated with said pair of

hor i zont akvigi d4n #thesis. 21. The roofing systemof claim20 wherein said

m xture of the colors includes fromabout 25%to 75% of the col or val ue of
each of said pair of horizontal striations. 22. The roofing system of

clainms 4, 5,30l0, 11, rein e w dth of..the expose
butt!l ap sect:iig(l)n of ea?‘ﬁ1 esréﬁngq]s é'g%eg{%t ﬁ%@g\f?%!%'gytg W/%Igoug\flﬂfﬂfﬁa(%éedd
shi ngl e; rein the.nte material has a wdth of at |east about
To006t he SRS vl B gttt e Vandr barmier msbiahncyis ot e of s 4,
5, 10, 11 , [1)3, 14, or 15 wherein the width of the exposed buttlap
section oéoaééaq HricHis icavered withjagueformestilestR(Bimovatenago hingfermesble maferink
.shingle; and wherein the interply material has a wdth of fromabout 1.05%
to about angowhesdin bbids witeltvaparf imipesméabis matesials areaftiatlgedd isaig|coated dubsiche
roofing systemof clains 4, 5, 10, 11, 12, 13, 14, or 15 wherein the

i nterply with &aradhksit@s a width at | east about 100% of the wi dth of the
shingle. 33 03/02/2006 25. ._ The roofing systemof clains 4, 5, 10, 11,
12, 13, 14, or 15 wherein each shingle has an exposure wdth of at |east

about 64% ofp.t he w dtf}eq§ %ﬁ{&p ?H% i t i nt erpl y mat eri.al
has a wdth of from abgutoq!%/oto gjﬁgﬂ \&Wfkﬁ%‘?jst erg\nﬁ(?toﬁ.‘%?e%t‘%éhes f? | es.
26. The 1 m.-af . cl ai m. erein.each | gm nated shingle conprises
2hirer SRR oA ¢ ol RiCwHES pohl inarmeala o pLubeTeseidap
section _including a plurality of tabs which are spaced apart to define one
or nore 9% ug@qqn@@ﬂe material is attached to said coated substrate with an adhesive.

41. ) The roofing system according to claim 38 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,

42 _ The roofing system according to claim 38
. wherein said adhesive is selected from the group consisting eésential’ly 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 calcjym carbonate, |
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said tabs, each of said tabs having a relatively uniform col or throughout
the tab; wherein the wdth of the buttlap section is at |east a0 B
the width of the shingle; and a second shingle sheet attached to the
undersi de of said first shingle sheet and having varying portions exposed
"through sai d openi ngs between said tabs and bel ow at | east one of said
tabs of said first shingle sheet. 27. . The roofing systemof claim 26
wherein the width of the exposed buttlap section of each shingle is at

| east about 70% of the width of the shingle; and wherein the interply

mat eri al - i . t %,0%, the, W dth of .t roofing
shi ngl e.ce%ﬁlc%ig}or éﬁ%r?%}agﬁé@%ﬁg%q %%ggféarfd]nﬁ%gl °et g&i/ﬁac%rﬁléc e&tlﬁn%\t t he
exposed buttlap section of each shingle is at |east about 80% ofthe wi dth
of the rB¥fidly shingle: and wherein the interply material has, a width of
from about 105%to about 130% of the width of the | am nated roofing
shingle. 34 03/02/2006 29; The roofing systemof claim26 wherein the
interply nfiferial aThe wofingsysten of clabp 3t wiwosis sid inferply matariadlfis t he shi ngl e.
30. The roofing shingle of claim26 wherein each shingle has an exposure
wi dt h ofcomiprisebef a micoefiGdoddict chwaprisidg b fibkrgdldse sssiraiglceatad evithhmpledliic t he
intezply material has a width of from about 105%to about 130% of the wi dth
of the Ypiwdreal add mindrdiPaduesabout 130% of the width of the shingle, M& g
systemof claiml wherein said shines are three 3.2. The roofing system of
claim 31 wherein the interply rtirial has a wwdth at |east about 100% of

the wdth gf the shing@ofirideystifof Qe 90 whURICMOLEhidiilicy pher ei N each

shingl e has an exposure wdth o ast about 6 he Wi dth. of the

shingl e -whereel he inter rial has .a width of from about 105%
to abou?&ﬁ%%oggké}ﬁg lWﬁgﬂﬁg‘i)k%%@%tgﬁ?ﬂﬂ?@.m%?ﬁThe roofing system of
clains 4, 5, 10, 11, 12, 13, 14, 15, 26, or 31 wherein the interply

material ig conprised of, a water an ire retardant materi al .
45.<°"P fgroofmg system comp%sx%g: ‘

a} aroof deck of a building;

b) a first layer of underlayment material atta(;hed to said roof deck, wherein said
material is comprised of a substrate having an fonic charge coated with a coating having
essentially the same ionic charge whereiﬁ 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;

¢) asecond layer of said underlayment material attached to said first layer; and
- d) amultiplicity of courses of roofing shingles attached to said second layer of

underlayment material.

47, The roofing system according to claim 46 wherein said underlayment
material is from 10% to 25% by weight of glass of fibers and 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% actylic latex binder material.
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35. The roofing systemof claim34 wherein said interply material is
conmprised of a substrate having an ionic charge coated with a codt3/fig/2006
havi ng essentially the -sane ionic charge wherein said.coating consists
essentially of a filler material and a binder nmaterial and wherein said
“binder material bonds the filler material together and to the substrate
and wherein said coating does not bleed through said substrate. 39

03/ 02/ 2006 36. The roofing system of claim 35 wherein said interply

material is from10%to 25% by wei ght glass fibers and said coating is from

84% to 96%qRi | | er selrpgt@ing!s9MehNBcaiRERo SIRRF 46 WP aid hﬂdegﬁk)me ar ged

cal ci um carbonate, ceram c m Crospheres and m xtures thereo and from 16%

to 4% acgyl '-gligg&ﬁéﬁi%h%g?rgﬁg%{a%rﬂsa@lng a%&@iegl&ar%%}e roofing systemof claim34

e . C
wherein Salg inter onpri's a substrate having an ionic

charge, (a) cpated on one .side wth a coating haying essentially the sanme

i oni ¢ charge (%ﬁﬁ‘?@?tgé)ﬂn % ﬂaﬁﬁgpiaﬁ@a@?ﬁ%@’c&%g@%‘% &'&ISP'F%?““&C 48¢ er

mat er i alwvhanelinrasiiandestingt@mnisattrsaRdsenthel 8l Bf Sakh Rirngdederi@Bt £4 aabindePnds t he

- filler material together and to the substrate and wherein said coating
does nometstigkdrd hr ough sai d substrate; and (b) covered on the other side

wi th a weteseinsaig bindemmetenieblinings it filier alatsial wpeder dndamthé fidbs@atednd consi sti ng
essentially of nmetal foils and preformed plastic filns; wherein said water

vapor i RERidlR 8dill odipRokfhot blecdithRaRSshid Sub@he; 4fgat ed substrate with an
adhesi ve. 38. The roofing systemof claim34 wherein said interply material

is conprise ' e L Qni oat bot.h. si des

w th s boatt G5 RAGrRHhE Bk NOY AR ARkt REAGHC Rl
coating,consists essentiall f afiller erial. and a binder materi al
and Me%ﬁo%?ﬁsﬁﬁ%%ﬁseﬂﬁﬂ%ﬂ%g}e% H’ggf%’*‘f‘ﬂl lasficfdmsa| t oget her and to
the substrate and wherein said coating does not bleed through said
substrate; whdeEihsaihwaisr vaposimpermgable maatiab istttaeheddo issid cogted sbsitiateh a

wat er vapor inperneable material selected fromthe group consisting
essent i whithynaflhesiteal foils and preforned plastic filns; and -16 03/02/ 2006

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 jonic 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
fnaterial selected from the group consisting essentially of metal foils and preformed plastic
lﬁhns; and
wherein said water vapor impermeable material is attached to said coated substrate

' withan adhesive.
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wherein said water vapor inperneable material is attached to said coated
substrate with an adhesive. 39. The roofing system according to A& MR/RP06
wherein one side of said.coated substrate is covered with a netal foil

wat er vapor bawl er material and the other side of said - coated. substrate
is covered with a preforned plastic filmwater vapor inperneable material;
and wherein both water vapor inperneable materials are attached to said
coated substrate with an adhesive. 40. The roofing systemaccording to
claim 38 wherein both sides of the coated substrate are coated with a

nmetal foil ter vap i rmeabl e material, and wherein said _water vapor
i nper meabl éwahat erial Cﬁ‘% r@&‘ﬁ@ﬁ@ﬁ‘“@ﬁ"% g t‘&‘é)lé{“égg Sigrain apesidg ofisaidroalghesi ve.

41. _ The roofing systemaccording to claim 38 wherein both sides of the
coated ShpEle Broevered witba meralioiliwaterpiapordramiss whtesial andrthe othertids ofisaidor

i nperneabl e material and wherein said water vapor inperneable material is
at t achedopted sabsirateds tetradivith n prefomddiplasic fiddvesérmapoditnpermeabld@atesslf i ng

systema_ r”. ordi.ng to claim erej [0 I VE, ik tgd fromthe
gr oup coarlng'i-wggtr?lﬁlgm%ls‘éag%rt‘fa I{n]f%% : ownqagé%éf?%e ) ye%qh%ll%%éa,t P§jﬁéiugét;ﬁragensi ty

pol yet hyl ene, pol yet hyl ene-vi nyl acetate, polypropylene, polyvinylidene
chl ori deyjgy AhesiPO! Yester, asphaltic adhesive and m xtures thereof 43. The
roofing systemaccording to claim42 wherein said coating is from 84%to
96% filler selected fromthe group consisting of fly ash, charged cal ci um

car bonat e, .03/ 02/ 20 ceram c m crospheres.and m xtuyes thereqgf and from
16%to 4% %lgrw ic |gﬁEf°Bﬁ%®Ft%?‘€PF“E'Pg. wzfﬁ@“ﬁ‘???‘”ﬁ%ﬂﬁ}?&“% o theroaieta m 34
wherein said interply material is conprised of a roll roofing product
conpri sFYRstrateargenatnduith a metal feil watehansn inpermeaklp imaterial andrathereinaidand
m neral granules. 45. The roofing systemof claim 34 wherein said interply
mat er | aivates vambnperewtable neateriivd lig attachedag saidedated ktbstrattewitteymmibisivat er i al .
46. A roofing systemconprising: a) a roof deck of a building; b) a first
| ayer of underlaynment material attached to said roof deck, wherein said
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. - - Theroofing 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 coatin;c; 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.




material is conprised of a substrate having an ionic charge coated with a
coating having essentially the same ionic charge wherein said codt{$g/2006
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,;

c) a second layer of said underl aynent terial.att i | kLSt

| ayer; and d) S8 nul ti plicity Ofﬁﬁm@g‘%@n'gghﬂgﬁ]egﬁg I n‘gla‘{é%é%it?{:fgﬁfe% to
said second | ayer of wunderlaynent naterial. 47. The roofing system

accor di ng muwtiglk soursesCompsisyigh sai d underl aynment material is from10%to
25% by wei ght of glass of fibers and said coating is from84%to, ,96%
filler selected fiks@hingheshgsidiaping aeadiep segtio that is covered svhan gshingleds um
carbonat e, ; RLAEEC with GhOSRRLRS n@ Ndhi AR HEESe! ivaoind angick1amsttimt o 4%
acrylic latex binder material. 38 03/02/2006 48. The roofing system

accor di ng thatcisaerpos@dwiwdresi n sai d underl ayment material is conprised of a

’ bstrat e, hayi . L.ONIC. . _ i i i
Ut 21 R 0 Bl SEBEFRS AR ol

havi ng es 1eréin said coating consists-

SRR DR B PR IR A o o R
o R Bl e o SRR 8 o e

the group consisting essentially of netal foils an reformed plastic
films;, Wherdefifie 61 ot maicaipeninpobetivapesaidtahs, eachfeal $ kaving axeldiyelyo sai d
coated substrate wth an adhesive. 49. The roofing system according to
cl aim 46 wﬁmiceiogamumﬂie%@ﬂ& the/TBiogli et 1¢43t S ibsind adleast Abai$bbat e
having an 1onic charge coated on both sides with a coating having

essenti al Iy, the.sa i.pni e charge wherein said coating consists essentially
of a fild em?ﬁfs@l@&&a bi nder nmaterial and wherein said binder

material bonds the filler materj together . and .t : 5k

wher ei n sai d c?og&P‘P‘}ﬁig*hé‘Eé%sh?ﬁf a%@f?&ﬁ%ﬂﬁ%ﬁwfaﬁr}%m@%‘%@?@%?% e(ragil% n Sne

side of said coated substrate is covered with a vvaéer \Y; gl%r inicl)egéﬁreabl e
portions exposed through said openings between said tabs; said secon ngle sheet having

at least first, second, and third horizontal striations thercon across at least pﬁﬂ 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 striation having a substantially uniform color throughout said third
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material selected fromthe group consisting essentially of netal foils, 6 and
preformed plastic filns; and wherein said water vapor inperneabl%3ﬁ%@é¥Q%ﬁ
is attached to said coated substrate wi th an adhesive. 39 03/02/2006 50.
The roofing systemaccording to claim49 wherein one side of said coated
‘substrate is covered with a netal foil water vapor barrier material and the
other side of said coated substrate is covered with a preforned plastic
filmwater vapor inperneable material; ar4 whereilL both water
vaporitperneable materials are attached to said coated substrate with an

adhesi ve, The roofi S em accordi.ng, t.0 ¢l.aim49 wherein.both sides
of the coupdijatl pler i Sunot GBS SaloRofiBe fefbrhn sld 6015t degid seed

i nper neabl e mat e{li | and wherein said _ water vapor inperneable material is
at t ached SEHUEY; "crglé}f %36@ sesprd oid thirghsteigfians pravidespeolangradationiongt syst em
according to claim49 wherein both sides of the coated substrate are

coat ed wiaapt pariial podions of gridsacond shdehwhichere exgperd thromgh seid bpenings twedn  and
wherein said water vapor inperneable naterial is attached to said coated
subst rat &Wi®¥ an adhesive. 53. - The roof i ng system according to clains
48, 49, 50, 51, or 52 wherein.said adhesive is selected fromthe group
consisting essentially of |ow density polyethylene, high density

pol yet hyl ersg,. pol yet hyHeqngmyied ¥ PALiKPED i tlpldene
chl oride, nylon, pol ygst er, asp%al IC %%Iﬂesilﬁf é%eﬁn%?ﬁglgggé%\&ﬁgﬂ%f . 54.

The roof ] i i m rein, said coati is from .84%
o o606 1 EPEHBCTELATRE 1084 Bl ool R oadn o sf0Gek Maredrisl o

cal ci um caJ,bonat e ceram ¢ mi.grospheres and nm xtures thereof and from 16%
to 4% a&%ﬁ‘?lbs ?afI ot aBret il 47 exposed @PQ@W‘%@M@% Betwese egd tabss thag
shingle for installation on a roof in nultiple. courses conprising: a

first sHPHGHsrigheapeomprsing? uibelongstedapundiilaters ateaibslovosaid thidd sitesiont he
shingle is installed with an overl appi ng shingle scourse above and a butt

| ap sectsaiifourth striation having a substantially uniform color throughout said fourth quadrilateral

area, said color of said fourth striation being lighter than 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.

57. ~ The laminated roofing shingle of ¢laims 55 or 56 wherein the width of

each of said striations is approximately equal.

58, ] The laminated roofing shingle of claims 55 or 56 wherein the widths of
the first and third striations are approximately equal and are approximately one-half the

width of the second striation.

59 The laminated roofing shingle of claims 55 or 56 wherein the widths of
the first and third striations are approximately equal and are substantially wider than the
- width of the second striation.
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ttxat is 'exposed when the shin. le is installed with an_overl appi nn

shingl e course bv, the buttlap section being at |east about 60%&3/ @%g2006
wi dth of the shingle, the first shingle sheet including a plurality of tabs
having a. length nmeasured in the direction of the width of the shingle

whi ch are spaced apart to define one or nore openings between said tabs,
each of sai abs havi I i f c.'iQifﬁg : t abi and
the |l ength %‘Ot' at Ieastmg%%@g{beattsel ng*g#@?eedggt a gg@%@%ﬁ%ﬂ?ﬁd%th of the
shi ngl e; .second shingle sheet att.ached {o. the underside.of said first
shingl e Sﬂ:gggonalﬁau%muﬁ%ywﬁ{}rﬁagﬁgldg @f?atﬁﬁflgﬁ ﬁmgﬁﬁsﬁ'ﬁg‘ﬂ?ﬁgs bet ween
said tabs; said second shingle sheet having at least first, second, and
third hordbpseimatelt twicn the wadth ef said thipkstdafionat | east partial portions of

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 &lriation havi ng Biedaminatadtroefingshinglé of elaiesre arol &6 t hr oughout
said first quadrilateral area; said second striation conprising a second

el ongat ed quadr ik tHe widepoftthd exposad butflap sktiorsisrak RiastaboutsH1% of the avidth
striation having a substantially uUniformcol or throughout said second
quadri | abegplshifpfa, Sai d col or of said second striation being Iighter than
said color of said first striation; and said third striation conprising a
third el ongated quadril ateral area bel ow said second striation, said third
striation having a substanti ] I aidsthird 41

03/ 02/ 2006rh(t:|tl]a'dri | ateral ar egﬁ&g@g&%@f&(ﬁﬁg;ﬁ@g& @1 “nggtofi'a ?on bei ng
l'ighter than said color of,sagid seco triatiaqn; whereb | east . sai d
second and 1 hi r BHGEA e Pt SEiHsBeeed buseb sediondns AR aott80% of3BS Wil |
portions of said second sheet which are exposed through sai d openings

bet ween ofdh¢ shipglss. . 56. The | aminated roofing shingle of claimb55,

wherein the second shingle sheet further conprises at |east a fourth
hori zontal striation thereon across at |east partial portions of said
second sheet which are exposed through said openings between said tabs, ‘the
fourth striation conprising a fourth elongated quadril ateral area bel ow
said third striation, said fourth striation having a substantially uniform
col or throughout said fourth quadrilateral area, said color of said fourth

Striati g3.being |1 OhiRL1obfiAReFRbfing QiRfle St oathe'ss bi " dsgt 11 ati on:

wherein the shingle has an exposure width of at least about 64% of the width of the shingle. .

6. : rhe laminated roofing shingle of claim 55 wherein each of said tabs have

different color contrasts from one another.

655 o The laminated roofing shingle‘iof claim 55 wherein the dimensions of one

) of said tabs differ from the dimensions of others of said tabs.

B

A laminated roofing shingle for installation on g roof in
'_ _ml_liiipl'g courses comprising:

a first shingle sheet having a headlap section that is covered and a buttiap
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whereby at |east said second, third, and fourth striations provide a col or
gradation on at |east partial portions of said second sheet whi 3/ 2006
exposed through said openi ngs between said tabs. 57. The | am nated roofing
shingle of clains 55 or 56 wherein the width of each of said striations is
approximately equal. 58. The | am nated roofing shingle of clainms 55 or 56

wher ei n t he sebttir Watdk exiod&d whérSthe §!|ilﬁzfe'i_£,&n§t@ﬂ1&d with bf? B¥erBBinRAINMNE LR Y

equal and are approximately one-half the wdth of the secon L riation.

S
59. The | am Pqﬁ)e‘l' ' . iyl ) rein the. wgdths of
the first ar?ga‘%ﬁa}er stdrnl a ?@n@ﬁ'ﬁ%%%*@%ﬁ%@%%%vmﬁ%ﬁ% f mtﬂe
substanti al | i der..t han th i.dth Qf. .the second strjation. 42 03/02/ 2006
60. The |amd¥‘8?yi%°&‘ﬂféfb‘ﬂ”ﬁéh Qﬁﬁhﬁ\é&%ﬂ‘sf‘awwp@sgawfeéeaﬂ%w?r@%d third
striation is substantially w der than said second striation and said first
striation i SPeHBEE Serearepyid irbe epeh W diaidotabsaheivingp refatively awd fom cobar,
The | am nated roofing shingle of clains 55 or; 56 Wherein the width of the
exposed but threyghoutthe tabs,ivéheadin theasidttadfthe exiRvedbutiidpescstiol 13 at Ihsttabsuts hi ngl e.
62. _ The lam nated roofing shingle of clains 55 or... 56 wherein the width

of the expostd obthotwidih 6FaRé iemiplé, endithd BASth of Rkst 8RYEBs 4G svaKthi 60%foft he -
shingle. 63- The | am nated roofing shingle of clains 55 or 56 wherein the

shingl e hashagi®KReRIA R of at |east about 64% of the width of the
shingle. 64. The | a%iénatngcfg%%aofi ng shingle of claimb55 wherein each of said

t abs have different col or,.cqontrast romone anqther..65. The | am nat ed
roofi ng shingle ofaﬁﬁPﬁf%%gqm%ﬁﬁiﬁﬁﬁ%&%ﬁ%ﬁ&rﬁ%o ‘ga@@?n%lﬁﬁ&%
differ fro? t.he di pensigns of others of said tabs. 66, A |am nated roofing
shi ngl e f o3RS VaIYIn& RasHonsexpoged diropgh said openings between said tabs.

S The roofing shingle of claim 66 wherein the width of the

exposed buttlap section of the shingle is at least about 70% of the width of the shingle.

68. The roofing shingle of claim 66 wherein the width of the

gxposed buttlap section of the shingle is at least about 80% of width of the roofing shingle.

—~

_5'% o - The roofing shingle of claim 67 wherein the shingle has an exposure

width of at least about 64% of the width of the shingle.




mul tiple coes conprising. a first shingle sheet having a headldp section
that is covered and a buttlap 43 03/02/ 2006 section that is exposoe?c{:{"’2\/0(?\'-,0r96
“the shinale is installed with an overlann shingle course above. the

buttl an section including a plurality of tabs having a |l ength neasured in
the direction of the wdth of the shingle which are spaced apart to define

one or mo/@’ openings bet memmﬁ@%%@%ﬁg&&&ﬁﬂmﬁ@@&&&ﬁﬁ%ﬁl&%
e

relatively uniformcol.ar throughout the tab;, wherein the width of t
exoosed kdthid@Rhes j; pelon p W : shi ngl e,
and the l'ength ofﬁg%%éggia‘sll?g%{rl%)lpt%g%%i S atbtfﬁtegegf/eag%gﬁw/ gfﬁ%&“&{hﬁ% dth of

t he shingle, a d..shingle sheet. attached, to the underside of said
first sh%hﬁge@ﬁm%wﬁi%ﬂ%@ﬁpﬁﬁém?gﬁ%ﬁg B¥posed t hrough said

openi ngs between said tabs.. 97, The roofing shingle of claim66 wherein the
wi dt h of 4§ he exposed ttlap section of the shingle is at |east, _about 70%
of the wnqtj‘th of the shhpghiagle of glgim 73 ahepcin the ghivgiehgs an gxpaspes widteotdber ei n
the width of the exposed buttlap section of the shingle is at |east about
80% of wleastipbort G4% of Bewidd oftthengfiingle.Eq. The roofing shingle of claim67
wherein the shingle has an exposure width of at |east about 64% of the

wi dth of the shingle. 03/02/2006 74. A three tab roofing. shingle for
installation on a roof in multi ie courses, the shingle having an exposure
wi dth of at |east about 60% of the width of the shingle when ft\Wd wth
an overl appi ng shingle course above. T, The shingle of claim72 wherein the
shingl e has an exposure width of at |east about 64% of the wdth of the
shingle. 45
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