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(57) Abrégée/Abstract:

A relatively rigid roofing shingle or tile Is provided, having relatively flexible stress relief naill zones, that may comprise variations In
thickness relative to the remainder of the shingle or tile, or variations in materials such as will allow for relative movement of the
shingles or tiles due to temperature variations resulting in expansion or contraction, or due to other forces, such that the movement
will be between the shingles or the tiles and the nails or other fasteners that are used to secure the shingles or tiles to a roof or other
surface, and Is preferably within the elastic limits of the fastening zones of the shingles or tiles.
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(57) Abstract: A relatively rigid roofing shingle or tile is provided,

.' having relatively flexible stress relief nail zones, that may comprise
variations in thickness relative to the remainder of the shingle or tile,
or variations in materials such as will allow for relative movement

of the shingles or tiles due to temperature variations resulting in ex-
pansion or contraction, or due to other forces, such that the movement
will be between the shingles or the tiles and the nails or other fasteners

e

50

23

that are used to secure the shingles or tiles to a roof or other surface,
and is preferably within the elastic limits of the fastening zones of the
shingles or tiles.
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SYNTHETICO SHINGLE OR THOE WEHTH STRESS RELIEF NALL ZONES

Backeround of the Invention
Polvimeric svnthetic rooting shingie or tile products can be subject to thermal expansion
and contraction when exposed 10 varving temperatures. Such thermal expansion and contraction

can lead 1o forces imposed on the fastening poinis of the roohing product where the roofing

product 18 attached to the roof, In some mstances the forces may be large enough that over

repeated lemperature changes during use. the smingle fasteners may become disiodged from the

raol. o the movement of the shingle may fead o the development of stress cracking in the

natling zones and damage to the shingle or tie body.

This mvenuon s a synthetic roofing shinele or tle, especially a synthetic slate shingie,

.

having natl zones that include siress relieving structures. The mvenbion is also a method of

relieving stress i he nail zone of a syathetie polvimer butldimg matenal and a method of making
a svothetic roofing shingle having @ stress relieving nall zone. In some embodiments, the
inveniion 1s a svnthetic roofmyge shingle having a supported nan zone.

The stress rehiet nal zone acts as a spring to allow local movement in the product as
loading forces are encountered over Ume. Forces of thermal expansion and contraction are

dissipated by the nail zones of the mvention and movement of the product 1s accommodated

2

- w .

without dislodgement of lasteners.

Summiary of the invention

- - o

This mvention provides relatively flexible fwithin their clastic himiisy naid zones for

relatively riord synthetic polvmer based rooling shingles or tiles, especially those of the synthetic

state {vpe, that assist i rehied

Cof stress i such products at fastenmyg pomis. Forces of thermal

L

cxpansion and contraction are dissipated by the nail zones of the mventon. Movement of the

&
S

csroduct s accommodated without diglodgement of lasteners, Structures are provided that can

¢ ot T

o lor hand-natled applications, Target zones are provided for power-

&

assial oy parl postiionn
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nailing mstatlations ag with a natl-gun, I some embodiments support is provided under the

nathing zome o allow tght fastenimye o a roct deck.

Brief Deseriptions of the Drawmnge Figures

Fig. 1 shows a top view of a svntheue shingle or tile having a certain configuration for its
natl zones, 1n accordance with the mvention.

g, 2 shows o top perspective view of the shingle or tile of Fig. 1.

iz, 3 shows an enlarged fragmentary dlustration of a shingle or tile having an alternative

natl zone 1o that shown m Pres, Tand 2.

wite,

i

Figure 4 1s an blustration hke that of Figo 30 but having vet another alternatis

confiouration for a nai zone,

Figs. 5 through 10 are a number of iflustrations like that of Fig. 3, but having vet other
alternative conhigurations for nai zones.

Frgs. 1 through 26 llustrate shmmgles or wies of this mvention having  various
arrangements of nail zone configurations, ilustrated in transverse cross-sections, taken through
nati zones of shingies or tles, along bnes similar (o cross-sectional line [ of Fra. 3. in cach case.
with the left sides of the illustrations being tragmentaily tHustrated. as shown.

Fres, 27 through 29 are fragmentary cross-sectional tlustrations, taken through a nail
zone of a shingie or tle that s faid up on a roofl showing different stages of natling the shingle
or tile through 18 nail zone. o a rool.

Frg, 30 s an enlarged fragmentary sectional view, taken through the portion of the

i

shingle or tie thustrated 1o Fig, 4. generally along the hne H-1 ol Fig. 4.

Fig. 31 is a top view of an alternative shingle or tile m accordance with this invention,
naving another aiternative tvoe of nail zone.

Fio. 3215 an enlarged fragmentary transverse sectional view, through the shingle or tile of

L

¥ a's

gL 3 taken along the line HI-TH of gl 31

Y
T

Fig. 33 1% a fragmentary bottom view of the portion of the shingie or tile of Fre. 32, with

r

s el zone shown m outline,
108, o=-40 are fransverse sectional views of varous shingles or tiles. having differem
natl zone arrangemenis. with the Hustrations of Figs, 34-40 ”f}{i’fii“ig taken through fragmentary

g.

sortions of shimgle or Ules alone section hnes simitar to that -1 of Fr

f}*"‘*

| -
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g, ©
xh‘

L4118 a transverse sechional view., taken

fle i accordance with this mvention. llustrating
arrangement.

i

rough a fragmentary portion of a shingle o

ver another alternative

¢ torm of nail zone

aset

ST R

having a ditferent form of nail 7ot
Fro. 45 18 an endarved fragmentary ilfusirabon of «
tle of Fig. 42, taken from the bottom thereot

s a4 top perspective view of a shingle or

:-wl"

fiie m accordance with this invention
£ iyﬁﬂ g{ﬂcﬁ ¥

o1te of the natl 7zones of the shinole o

b e 44 s an U?iuii”uf i FAGMENIAry won pu"w*%d iHustration of & ;’h‘*?’ihﬂ? of the ghéngiﬁ
or tile lustrated i Fre. 420 further dlustrating the natl zone conbiguration of Fig, 42,

Fig, 45 1s a fragmentary Hlustration of a portion of a roof having courses of the shingles
or {ifes tiustrated i kg, 42 apphied (o the rool.

Fig, 46 18 a fragmentary fop perspective ttustration ol a portion of a shingle or il
Hustrated m Fig. 45, applie

d 1o a oot with a nail or other fastener, prior to leftward or rightward
movement of the shingle or tle due o thermal expansion or contraction thereot,

(e relative o the

FUE

Fro. 47 1s an dlustration somilar o that of bFig, 46, but wherein feftward movement of the
shinele or tle relat

b oo other fasiener s gl

lustrated, due o thermal expansion or
contraction of the shingle or tile

g, 48 18 an ilustrasion simitlar o that of Fieo 47 but wherem rightward movement of the
shingle or itte relative o the nait or ol

wr fastener s ilusirated. due to thermal expansion or
contraction of e shingle or tile,

Detatled Descriptions of the Preferred Embodiments

Wil e understood that, as used throuvhout RIS snege
1wl be understood that used throuchour th

o ification. the words ™
tile”™ are used interchangcabiv, and

shingic”, and
1 sGmie cases are relerred o as Uslate” “synthetic slate”,
o "svithetic shake™, all imtended 1o be without Tonifatio
term natling zong”

Alsa, as used H"irzi}z;g%}m
s xtended to apply

it heren. the
e hrodoies

3

i& AN o i e

Because rooling pl'{}é{iiﬁiﬂ have conventionalily

zone, whether 1t be for a nail. siaple or th

peen apphed via nais, t

we zones of the shingles or tles through which fasteners are applied have
conventionally become referred to as "nanl zones™. although 10 will be understood that anv tvpe of
uitabic fastener may be used. and will fail within the scope of

used berem.

natl zone” or "nartling rone' as
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In Fies 1 oand 2. a svothetie rooting product 30 18 shown having two nail zones 31 and
52, The drawings shown can represent either the top or the botton. or both the op and bottom

of a given tile or shingle. simulating siate or other material, The nail zones are depicted as a
series of hnes indicating vanable thicknesses of material. The thinner zones allow for
deformation of material as a nail or other mechanical fastener passes through the shingle to
attach 1t 1o a root, The varable thicknesses can act as springs to allow movement of the producy
S0 via a "stretching” of a natl zone portion of the product within its efastic hmit, meaning that

atter apnbred stresses are removed. the stretched nail zone portion of the product will return 1o s

unstretched. orginal configuration or shape. The spring-like structure can be molded or formed

mnto the top surtace 53, or the bottom surtace 54, or both the top and boftom surfaces 53, 54 of

m..‘r }

the shingle or tile i some embodiments the stretched nall zone portion may undergo plastic

or permanent deformation, reheving stresses mmposed by immobtlization of a portion of the

roofing product by the fastener.
In Figs. 3-100 a variety of configurations 535, 36, 537, 38, 60, 61, 62 and 63 are provided.

or ripples or surface texiure, for therr respective shingles or tles 64, 65, 66, 67, 68, 70, 71 and

72, The overall shapes of the natl zones can take on any of various configurations, as Figs. 3-10

demonstrate. g, 4, for example, shows & shape that could have a dramnage point 73 {or the nail
zone it the structure 18 ncluded 1 the top surface of the shinzle. The shapes of the nail zones can
mclade thickness varations or can include undulations or shapes of similar or different
thicknesses to effect, in cach case. a spring-like force dissipater in the nail zone 56. The shapes

can have lateral or horizontal components o thelr designs. They can also include radial

comporents. In the case where thickness s vared i the nanl zone. there can be regions of very
thin matenal, and. there can even be portions ol the nail zone where there are passages passing
through he plane of the shinele,

Fioss F1-26 llustrate a vanety ol sectional views of glhtiernative embodiments of nal
sones for svnthetic shingles or Giles according o the mveniion. For the most part, the natl zones
are comprised of corrugations, and as shown. mdicate changes in thickness or changes i ihe

clevations of upper or lower surfaces across tne natl zones from left 1o right. These changes can
ke the torm of ridges or ribs, o can ¢ven be alternabive regions with substantially Iittle amounts
of muaterial aliernating with regions where there 15 sufficient matenial to allow fastening of the

shingle or ble (0 2 root suriace.  bssenfrably. the drawings of Figs. 11-26 show narl zong
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structures as a series of nidges throughout the nail zones.

[ the seetional drawings of Figs. 11-26. the textures can be on the tops or bottoms of the
nait zones. or on both the tops and bottoms of the natl zones. In Figs, 13 and 18 for example, the
ridues are on the tops. In Fgs. 11, 12 16 and 17, the nidges are on the bottoms. In bgs, 140 15,
(9. 20, 21 and 22, the extures or nidees are on both the tops and bottoms of each of the nail
ZONCS,

Fios, 21-26 represent more rounded, wavy undulations in the structures. whereas Figs.
1226 have more sharply rideed nad zone structures.

Fiz. 21 {also shown n larger iflustration i g, 23) tlustrates rounded wavy structures
having waves synchronized on the top and bottom such that the thickness across the nail zone s
substantially constant. Fig. 24 shows the thickness pattern ofiset by 90 degrees so that the peaks
and vallevs coincide such that the vallevs of the upper pattern align with peaks of the lower

patfern, resulting in variations in thickness from a maximum o a nunimum.  Fig. 25 shows a

more extreme amplitude for the upper pattern resulting in thinner sections between the ndges.

Fig, 26 shows a structure where the patiern is such that the ridges appear as small rods m the nail
sone to hold the nail, with caps therebetween through which the natl may pass.

Thus. the sectional drawings ol Figs. T1-26 depict an array of lines or ridges for the
natterns and show mn cach case a single section through the nait zone. 1t the nail zone were to
ake on a different pattern such as one of those exemplhificd in Figs. 6, 7, 9 or 100 for example.
the sectional view may have a slightly different appearance. but would st tunction similarly.

The embodiments of Figs. 11-15 cach show sections of shingles where the backs are
hollowed out and the natl zones are localed above the substrate levels o which the shingles
would be apphied. Figs. 16, 19 and 271 liustrate embodiments of shingles that have backs that are
hollowed out and have thetr nal zones descending downwardly from the bottom surfaces of the
shingles, o come into contact with the surfaces 1o which the shingles would be apphied. Such

holowed out shingles may include ribhed structures that may provide stiffening 1o the mam

w

(}”"

hodies of the shingles. while allowing the use of lesser quantities of materral. Such ribs may
optionaliv be such that they extend downwardly from the lower surfaces of the bottoms of the
shingles o have at least some conlact pomis, or full contact with the substrate to which the

shingles are (o be apphlied. so as to provide some support (o the shingies in the event that they

ne®

experience foading torces. such as. for example. foot wrattic, Figs, 20 and 22 tllustrate shingles

o B
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where the natl zone structures provide the contact points {or fastening the shingles to a substrate.

Figs, 17 and 18 tHustrate substanoally flat shingles. the bottoms of which are not hollowed out.

;

that also include the nail zones of the mvention. Figs. 16 through 22 illustrate nail zones that
provide direct support to the shingles, avoiding downward deflections of the nail zones that
might otherwise occur by fasteners passing through the nail rones to attach the shingles to roof
substrates,

Phus, m bPrg. D shingie 74 has an upper recess 730 a lower recess 76, a rib 77 for
supporting the shingle on a roofl and downwardliv-facing ribs or corrugations 78,

The shingle 80 of Fig. 12 has an upper recess 81, a lower recess 82, a rib 79 for support
on a rool. and downwardly facing ribs or corrugations 83,

shingie 84 of Fig. 13 has upper and lower recesses 85 and 86, a supporting rib 87, and
upwardiy facmg ribs or corrugations §9,

Shingle 88 of Fig. 14 has upper and fower recesses 90 and 91, a supporting rib 99, and
upper and fower ndges or corrugations 93 and 92, respectively.

the shingle 94 of Figo 15 has upper and jower recesses 95 and 96, respectively, a

depending rib Y97 for support against a roof, and upper and lower ridges or corrugations Y8, 100,

respechively.
The shingle 101 of Fig. 16 has upper and lower recesses 102 and 103, respeciively. a

supporting rib 104, and downwardly facing ridges or corrugations 103,

the shingle 106 of Fig. 17 has an upper recess 107, supporting surface 110 for support

o

against a root surface. and downwardly facing ridges or corrugations 108,

-

*‘?

The shingle TH1 of Fig. T8 has an upper recess 112, a lower supporting surface 114 like
that L0 of Frg. 17, and upwardly {facmg ridees or corrugations 113,
the shmgle 115 of Fig. 19 has upper and Jower recesses 116, 117, respectively. a

downwardly lacing support rib 118, and both upper and lower ridees or corrugations 120 and

P20 respeciivels
Phe shimgle 122 of gl 20 meludes an vpper recess 1230 and upper and lower ridges or

corrugations P24, 125, respectively.

the shingle 126 of Figs. 21 and 23 has upper and lower recesses 127, 129, respectively 4

downwardly tacing supporting rib 1280 and upper and lower ridyes or corruoations 130 and 131

S e .‘_.o ,.i,t_,
respechively,
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The shingle 132 of Fig. 22 has an upper recess 133, and upwardly and downwardly

-

facing ridges or corrugations 134 and 135 respeciively. as shown.

The shinele 1327 of Fie. 24 has upper and lower recesses 1337 and 137 respectivelv, a
downwardly facine supporting nib 1347, and upper and lower ridges or corrugations 135 and
[36°. respectively.

The shingle 139 of Fioo 25 has upper and lower recesses 138 and 143 respectively,

downwardly {acing supporting rib 10O, and upper and lower ridees or corrugations 141, 142,

The shingte 149 of g, 26 includes upper and lower recesses 144 and 150 respectively. a
downwardly facing supporting rib 143, upper and lower facing ridges or corrugations 146 and

147, and intersections of the ridges 146, 147 that appear as small rods 148, to hold the nail, with
k
caps therebetween through which the nasl may pass.
Figs. 27-29 illustrate a series of steps. whereby a fastener 152, such as. for example. a
nail, 1s passed through the natl zone of a shingle 131, (o attach the shingle (o a rool substrate 155,
It will be seen, in the progressive dlustrations of Figs. 27-29, that the shingle 151 is
shightly hollowed out 1 the vicinity of the nail zone, both at 1ts upper surface 154, and at its
lower surface 153, and that the nail zone's lower surface has a structure that contacts the
substrate 133, substantially throughout the attachment processes. The upper surface ol the nait
zone has a texture that can assist in locatuing a nail approximately i a desirable position, in the
event of a hand-nailing operation. It will also be noted that the upper surface of the nail zone in
cach case s shightly recessed at 154 so that the nasl. when tully mounted through the shingle into
the root substrate 153, is substantially flush with, or slightly below the top surface of the shingle.
With reference to Frg. 30, 1t will be seen that the shingle 65 (also Hiustrated in Fig. 4). 18
an embodiment of a natl zone from the side. as shown i Fig. 4. The phantom lines 156, 157
lustrate an aneled recess 36 in the texture of the upper surface of the nanl zone, providing a
taper in the depth of the nail vone from leli-lo-right as shown i Fig. 30, such that the nal zone 18
recessed o a greater extent at the nght end thereot. which 18 the end that 1s closer to the upper

enid of the shingle. and shallowest at the tower end of the recess, which 1s the et end as viewed

in Fre. 30 so that any moisture entering the recess 36 of the nail zone may be directed out of the

a -

. "o

natl zone. toward the Tower end ol the shiungie.
in the tHustration of Fig. 30, the two tapered phantom hines 1560 157 i the nal zone.

ndicate that there s a surface texture that s corrugation-hike, that may coniribute 1o stress rehiet
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A ar .

i the nail zone, The phantom lines 138, 160 at the bottom of the nail zone of the shingle 65 of
Frg. 30 mmdweate a corrugation-hke texture thereod, for siress relief, and show 1t to be variable in
depth. wiih the depth traversing the piane of the bottom surface 161 of the shingle 65 in the
general area of the natl zone 167 thereol. A downwardly facing supporting rib 163 is provided,

to provide support of the natl zone against the substrate, when the shingle 1s fastened thereto with

4"}*""-

4 mechanical tastener. such as a natl, staple or the ke

in g 31, another shungle. ule or the hike 163 s illustrated. m top view, having nail

zomes 160 and 167, The shingle or tile 163 has a ton surface 168

s

Fig. 32 fragmentally shows the shingle ortile 165 of Fig. 31, in sectional view, along line
HE-TE of Fig. 510 with s nand zone 167 mcluding an upper recess [71, between upper and lower
surtaces 168, 1700 The nail zone 167 includes g reinforcing web 172 on its lower surface 170,
raversing the same. The web 172 may be comprised ol a glass or polvmeric or other material, or
a combinaton thereot,  The web 172 can be woven., non-woven., a scrim malterial. or a
combination thereof. The web 172 can be attached 1o the nail zone to provide reinforcement.
For example. it can be laminated o the natl zone by being placed in a mold in a region of the nail

zone of the shingle precursor prior to closing the mold and molding according 1o the processes

- "

described i US publication 2006/0029775. the complete disclosure of which is herein
mcorporated by reference.  The nail zone 167 can comprise substantially the reinforcing web,
such as m the matenal m the nasling hem lor siding panels disclosed, Tor example, in UK
patents 3979155 and/or 3857 303, the complete disclosures of which are hercin incorporated
by reference. Alternatively. the fabric could be laminated 1o the body of the shingle at the natl

sone. or encapsuiated within a poelvmerie laver at the nail zone.

Fies, 54-40 dustrate a number of different Torms of nail zones 175, 176, 177. 178, 180,
I8] and 182 for respective shingles or tiles 1830 184, [R5, 186, 187, 188 and 196, which include
respective webs 19101920195 194, 195 and 1960 In Fig. 34 the web 191 may be comprised of a
polymeric composition making up the nail zone area 175, heneath a recessed arca 197, In Fia.
250 the web 192 may be located i the nadl zone 1760 beneath a thin-walled section 198 of the

shitngle or tile, bencath a recess 200 theremn, embedded i the polymeric construction of the

stungle or tie 184, Iin the tlustration of Fig. 36, the web 199 mav be located near the top surface

of the natd zone 177 and within the poivmene or other matenial comprising the shingle or tle

RS
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In the tlustration of Fig. 37, the recess 178 that comprises the nail zone mav cover an

{

entire opening in the nail zone. and the web 193 may cover that opening. being attached 1o the
shingle or tile. in the polvmenc or other matenial at the pernimeter of the nail zone. as shown. near
the bottom surface thereot

In the embodiment of Fig, 38, the shinule 187 may have an opening 180 that exists from
top to bottom, with the web 194 covering that opening and bemne attached to the bottom of the
shinule at the periphery at that natl zone.

In the embodiment of Frg, 39, the shingic 188 may have an opening throughout the natl
sone 181, and the web 195 mayv cover that opening along its bottom, being attached to the
shingie at the perimeter of the nail zone by an additional securing member 201 about the
perimeter thereof.

[n the iHustration ol Fig. 4, the shingle or tile 190 mayv have an opening that comprises
its natl zone 182, from the fop to the bottom of the shingle 190, and have a web 196 that closes
that opening, and s secured thereto. about ifs perimeter, by means ol an additional securing
member 202, as shown, Such additional securing members 201 and 202 may imclude polymeric
maltenals that may or may not be solter. less rigid and more rubber-tike, adhestvely secured o

the shingles or tiles, or valeanized thereto, or heat sealed to the relatively noid shingle bodies,

compatible with securing the weos (o the shingie bodies, In the embodiment of Fig. 40, the web
(s secured to the shingie body and is slightly elevated from the lower surface of the shingle body,

With reference to Fieo 41, a ditferent form of flexible presence i a nail zone 203 may be
provided for a shingle or ttle 204, 10 the form of a grommet-Uike structure 205, that mav or may
not have web or tabric-like reinforcoment 206 therein, with the grommet-like structure 2035 being
otherwise rubber-like. being more Hlexible than the matenal of construction of the shingle or tiie
204 sell such that when a fastener may be driven through the erommet-hike structure 2035,
subsequent lateral movement ol the shingle or Gile 204 may be accommuodated by the ¢lastomeric

LS 3 SN i i Sk v E S & s ﬂ} -y B0t w2y & = anrdeyrdan | o RS ol ] TR R R TR ETRY S S ITRPEY S 3 T
nature of the grommet-like structure 205, to accommodate the lateral movement of the shingle,

o

within the elastic hmit of the grommet-like structure 205,

With reference now to Figs, 42-450 10 will be seen that a shingle 21318 provided, having
fastenine or naling zones 211 and 2120 for receipt of nads, staples, or other fastencrs 213

therethrough, for fastening shingles 210 to a roof structure 219

With specific reference to Figs, 43 and 44, 11 will be seen that the nailing zones 211, 212,
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miay, 11 desired, have ribs or cormmugations 214 visible from the undersurface 215 of the shingle or

tiie 210, the vicimty of the nal zones 211 or 2120 and that the nall zones, for example 212

-,

Hlustrated in Fig. 44 may be of reduced thuekness. o be shallower than the upper surface 216 of

the shingle or tile. In the embodiments of Figs. 43 and 44, the ridges or corrugations 214 arg
shown only m the lower surface, but i will be understood that the same could be m the upper
surface as weil, 1if desired.

With specihic reference 1o Frgo 450 10 will be seen that the svnthetic shingles or tiles are
ad up in courses, with lower or tab nortions of 2 next-overlving course overlving headlap or
butt portions of the shingles or tles i a next-underiving course, all as shown in Fig. 45

T

With reference to Fig. 46, a shingle or ule 220 1s llustrated. having a nail-tvpe fastener
221 passing through the nail zone 222 thereot. from top to bottom. to secure the shingle or tile
220 to a roofl fragmentatly shown at 219, The placement of the natl or other fastener 221 18

shown as being generally centrallv located. along the approximate centertine 223 of the nail zone

f’

2272, with the nail zone being gencrally elongated between right and left edges of the shingle 220,

as shown an amount 224, o allow for feftward or rightward movement of the shingle or ale 220

Trmma
P

relative to the fastener 221, which will generally be fixably located when applied to a roof.
As a lard-up array of shingles 210 1 a civen course, as shown in Fig. 45, 15 subjected to

substantial varations m temperaiure, adjacent shingles may be moved relative to each other, by
having their edges 225 press against one another. causing lateral movement of shingles.

in order to accommodate such lateral movement, the spring-iike effect provided by
vartations in thickness, corrugations or the like. as s discussed heremabove, will allow for lateral
moverment of the shingles 220, within the ¢lastic imit of the structures of the nail zones without

causing sinngic breakage.

Mo

For example, with reference fo Figo 47,0 0 will be seen that the shingle 220 has been

moved lefward relative to s nail 221, so that the centerhine 223 of the nail placement has been
moved closer to the right edee of the nail zone 222 than previously shown in Fre. 40, so that the
natl 221 38 closer to the vight edge of the natl zone as shown by the amount D, rather than the

arger spacing D' shown tor the placement of the nad 221 relative to the left edge of the nail zone
2220 as shown m el 47,
With reference to Fig. 48, the oppostie s dlustrated refative to that 47, wherebyv nghtward

movemerd of the shingle or tile 220 relatrve 1o the natt or other fastener 221 has oceurred, such
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that the naal 221 18 closer 10 the lelt ¢dge of the nail zone 222, an amount D" relative to the
centeriine 223 of the natl. such that the tocation of the nail 221 18 much more greatly spaced from
the right edge of the natl zone 222 an amount represented by DY

will be understood that all such relative movements between the nails or other fasteners
ard the shingles or tles, within the nal zones, are within the elastic Himit of the nail zone as
allowed by the corrugations. relative thicknesses or thinnesses of materials, the materials
themselves, ete. In some mstances a degree of plastic deformation can occur without detrimental
clicct to the roohing mstailation.

Nail zones of the mvention operate with the shingles and fasteners analogously o bridee
dampers where one end of a structure is securely connected and another portion of the structure
1 more joosely connected n a lloating arrangement such that the attachment between the shingle
and the roof by way of the lastener can account for expansion and contraction of either one or

both of the shingle and the root.

atl zones are sized such that they can be conveniently targeted and hit using a nail gun

i shingle instailation. Preferred nasl zones would be on the order of about 374 inch to 2 inches
m widih, with a preferred width ﬁa:*mg about 1 fo 1 172 mches, Preferred heights of nail zones
wouid be on the order of about 172 mch fo © 172 mnch,

In the case of molded spring type nail zones, a preferred thickness 1s about 173 of the
thickness of the synthetic siate or shake shingle or tile, although it could be somewhat thinner or
thicker. For molded spring tvpe nail zones. the preferred Trequency of the pattern across the nail
zone 18 approxamatety 5 to 15 hines per inch with & more preferred frequency of about 10 lines
per anch for the stress relieving spring patiern. Synthetic shingles emploving the nail zones of
the invention may be based on polvmeric matertads and can be comprised of multiple lavers of
different matertals, as may be desired. Preferred polymeric materials are thermoplastic
materials. but thermoset materials could also be used. In some such shingles, reeveled polvmer
content may be employed. bBxampiles of suttablc polvmeric matenals would include. but not be
Hnuted to. polvethvilene matertall a polypropyviene. a polyvmethvipeniene. a polybutene. a
poivacrylate, a polyvinvichiortde. or blends of various synthetic polvmers, all as may be desired.
such svithetie shigles or tles could also be comprised of ceramic materials or {iber cement

materials (e, cement-like matenials having fibers thercing, The polvmeric or other materials may

compiise not onty the natl zones of shingles or tles. but the shingles or tles themselves, In some
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mstances, where shingles or tiles are made of fiber cement, ceramic, metal or wood. the nail
zones could be comprised of polvmeric materials, BExemplary shingles using such stress relief
comes may oe made using processes as described in ULS, 200670029775, Appropriate mold

fixtures or mserts could be emploved to torm the stress relief zones.

The stress reliel zones as described in the Bgures hereof can be constructed of the same
relatively rrgid (hike slate or tile) synthetic slate material as is the rest of the shingle or tile. or can

be constructed of softer relatively flexible, more rubber-like materials that are adhesivelv secured

to the remainder of the synthetie shingles, vulcanized thereto. or otherwise inserted therein in the
manner ol a grommet or the like as shown in Figo 41 in a relatively rigid shingle bodv. such as
will atlow tor movement in the nail zone or other fastener zone. as may be desired. Such stress
relief zones can optionally also melude a webbing or Hke embedded reinforcement of sirands or
the Tike, to provide strength in the zones in which nails or other fasteners are to be applied.

It should now be appreciated that the practice of the present invention provides for a nail
cone and a method of forming a natl zone that may serve as a stress rehieving means or local

support tor a relatively rigid shingle. shake. tile or the Tike that is intended to be placed onto the

extertor of a butlding structure or roof. [t will be appreciated by those skilled in the art that
changes and modifications may be made o the above described embodiments without departing

« i
o

from the mventive concept thereot. 1t is understood, therefore, that the present invention is not
limited to particular embodiments disclosed. but is intended to include all modifications and

changes which are within the scope and spirit of the imvention as defined in the appended claims.
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CLATMS

What is claimed 18

. A svathetic rooting element of a shingle or tile type comprising:
{7} (o and bBoUom suriaces:

{b) a headlap portion and a tab portion between the top and bottom surfaces:

(C) the headlap portion being adapted (o have 1ts top surface generally covered
in the installed condition of the element on g roof. and the wb portion being

adapted 1o have its top surface generally uncovered and weather-exposed in the

instatied condition of the element on a root:
(l} the element having a periphery detined by upper, lower, right and lef

edoes:

L

{¢) the element being essentially comprised of a relatively rigid construction:

(1) at teast one element fasiening zone in the headiap portion:

(2] the at feast one element lastening zone being disposed inside the element

e

periphery, for receiving a fastener therethrough for fastening the element to a
FO0
() at ieast a portion of the clement fasfening zone bemng comprised of a

retatively Hexible construction. relative (o smd relatively rigid construction;

&

Sy

(1) whereby said relatively ftexible construction of clause (hy comprises
means tor facilitating thermal expansion and contraction of said element without
shingle breakage or disrupting a fastener disposed therethrough when the element
is disposed on a root i fastened engagement therewith,

The svnthetic roolmg element of a shingle or tle tvpe of claim 1. wherein said at

[t
v

least one clement fastening zone & formed i at feast one of said fop surface and

Said hotion surfsce
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3. The syntnetic rooiing element of a shingle or tile type of elaim 2. wherein said
clement fastening zone tormed m sard 1op surface further comprises a dranage
means for draimng water theretron,

4 The svnthetic rooling clement of a shingle or ule tvpe of claim 1, wherein said

element fastening zone s corrugated. having a substantially uniform thickness.

5. The synthetic rooling element of a shingle or tle tvpe of claim 1, wherein said

ciement fastening zone 18 corrugated, having a variable thickness.

-G &

6. FThe synthetic rooiing element of a shingle or tile tvpe of claim 1. wherein said

L

clement fastening zone includes at least one opening through the element.

/. The synthetic rooling element of @ shingle or tile type of claim 1. wherein said
clement fastening zone mcludes a reintorcimg means through which the fastener is
disposed wnen the element 13 i fastened engagement with the roof.

8. The syathetic rooting clement ol a shingle or tile type of claim 1. wherein said

Sree-

portion of said element fastening zone comprises a rubber-like material carried by

i
;
o

said headlap portion.
9. The rooting element of claim 1. wheren the element is any one ol
(i) polvimer based:
(b fiber cement based:
(<) ceramic based: and
(¢l mieial hased.

P The rooling element of claim 9. wherein the element 18 polvmer hased.
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Ll A rool covering comprising a plurality of successtve courses of synthetic roofing
clements of a shingle or tle type. the clements of each course beme taid side-bv-
side and fastened to a rool with tasteners, each course being offset from the
adiacent course or courses by a distance less than the length between upper and
lower edges of any shingle. and each element comprisimg:
(i1} top and bottomn surfaces:
(D) a headlap poruon and a tab portion between the op and bottom surfaces:
(C) the headlap portion having s top surface generally covered i the
mstatied condition of the element on a roof, and the tab portion having 1§ top
surface generally uncovered and weather-exposed:
(d) a periphery defined by upper. lower. right and feft edges:
(¢} a relatively rigid construciion;
(1) at feast one etement fastening zone in the headlap portion and:
(1) being disposed mmside the element periphery, in receiving
cngagenent with at least one fastener therethrough, fasiening
the efement to a roof;
(11} aticast a portion of the clement lastenmyg zone being comprised of
a relatively flexible construction, relative to said relatively rigid
construciion;
11y whereby said relatively Hlexible construction of the element
tastening zone comprises means factlitating thermal expansion
and confraction of said element without shingle breakage or

disrupting any fastener disposed therethrough.

b2 The roof covering of claim T wheramn each said at feast one element fastening

rrd'uvl

zone s formed i at least one of said wop surface and said bottom surface.

s

13 Therool covering of clanm 120 wheren cach sad element fastenimg vone formed

1 sard {op surface turther comprising dramnage means for drainmge water

¢

thereirom.

(o
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The roof covertng of clatm 11, wherem each sard element fastenig zone 1s

corrugated, having a substantially uniform thickness.

The roof covering of claim [ wherein cach said clement tastening zone is

[

corrugated. having a vanable thickness.

The roof covermg of claim 11, wherein cach said element fastening zone includes

at least one opening through the glement,

The root covermy of claim 11, wheremn cach said element fastening zone mciudes

a reinforcme means throush which said fastener is disposed,

-

.

Fhe roof covermg of clamm T wherein sand portion of said element tastening

zone comprises a rubber-tike matenial carried by said headlap portion.

The roof covering of ¢lanmy 11, wherem the element s any one ol
(&} potyvimer based:

(b} fiber cement based:

{(C) coranye based: and

() netal based.

[ :

e

The root covering of clanm 19, wherein the element 13 polvmer based.
A method of rehieving stresses mn relatively rigid svnthetic rooting elements of

shingles or Gles al o fasiening point (o a root comprising:

disposing clement fagiening zones m the elements tor receving a fastener.

wheren at least a portion of the clement fastemng zones are comprised of

.-h-k

relatsvely Hexible constructions, relative 1o said refatuvely maid elements:
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.
A

Y »

aving up a plurality of the elements on o root in courses. side-by-side, in

fastened engacement with a rool by disposing fasteners throueh said element

fastening zones: and

L - "r

relieving stress forees acting upon said elements from thermal expansion angd

coniraction of the elements by deformation of the clement fastening zones of the

clements, within the elastic limiis of the fastening zones.

Phe method of clamm 21, wherein the disposing of the element fastening zones

comprises moiding sad element fastenme zones mio the elements.

The method of clarm 21, wherem the disposing of the element fastening zones
inchudes adhernng the element fastening zones to the elements,

The method of clatm 21, wherein the elements are any one of

(&) polvmer basea:

(1) Hber cement hased:

{¢) coramic based: and

{chy meial based.

Fhe method of claim 24, wherem e clements are polvmer based.

Hy b -
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