" SEVLF- ADHESI VE ROOFI NG LAM NATES HAVI NG METAL LAYER THEREIN' This invention
relates te 1 am nates contai ning bitum nous wat er proofing Iayers adapted for
wat er proofi'ng and seal ing structures. Flexible sheet-like |am QGL?%
support filnms 5 and sel f-adhesi ve bitum nous wat er proofing |cy4r re-
formed in the factory have been successfully enpl oyed in roofing
applications as substitutes for the nore conventional waterproofing

menbr aés whi ch are constructed at the job site by plying together one or
nore | ayers of 10 bi t umen-saturated paper or felt and bitum nous

adhesi ves. The pre-forned, self-adhesive |amnate-nenbranes offer many
advant ages including factory control |l ed preparati-on, avoi dance of heating
equi pnent and ham®i ng of hot materials at the job site, as well as many
perfornan_ﬁ advant ages. Flexible pre-fornmed | am nates of the afore-
menti oned 1 e and thelr1£ELE<ADHESEVDIRQ¢FDMG|DQMIN&EES HAVIHGlous ki nds
-of. building structures are_d BETTAT ‘ Pat .
3,741,856, 3,853,682 and 20 3, 900, 102 to John Hurst Such patents
describe in particular the preparatlon of erX|bIe | am nat es containing a

support material, for exaqﬂlﬁ of a meric,or 29 -2-
is 1nv ntlon re t s to laminates contalnlng

bituminous waterproofing layers adapted for waterproofing
and sealing structures.

Flexible sheet;like laminates of support films

5 ané self-adhesive bituminous'waterbroofing layers pre-
- formed in the factory have been successfﬁlly employed in
roofing applications as substitutes for the more
: conventional waterproofing membranes which are constructed
at the Job site by plylng together one or more layers of
. 10 bltumen—saturated paper or felt and bituminous adhesives.
The pre~formed, self-adhes;ve laminate-membranes offer
" many advantages inéluding factory controlled preparation,
avoidance of heating equipmént and handling of hot
materials at the job site, as well as many performance
15 advantages. .

Flexible pre-formed laminates of the afore-
mentioned type and their use té form waterproofing layers
in various kinds-of building structures are described
for example in U.S. Patent Nos. 3,741,856; 3,853,682 and

20 3,900,102 to John Hurst.  Such patents describe in.
particular the preparation of flexible laminates contaiﬁing

a support material, for example a layer of a polymeric or

(’!



- T : :
metal li.c fillm and a layer of self-adhesive, or pressure- sensitive
adhesi ve, bitumen-el astomer- wat er proofing conposition. = As discussed in
particular in U S Patent 3,900,102, such |am nates may ideal |y be
con€tructed in 5 the plant in the_forntof aroll wth a protective
sheet, for exanple siliconized paper applied against the self- adhesive
bi ttum_nous-wat er proofing | ayer, transported to the job site, and thereafter
apBTLgd to-a substrate adhesive side down, each successive-lamn he strlp
being 10 rmade to overlap the edge of the previ ousl y-appl.i ed sﬂf
| ani nate to ‘ensure a continuous waterproofingseal. In Canadi an Patent No.

1,008,738 to Everett. R, Dayjs, inproved matengrooflng am nates .of the type
described in the B8 Je\%t#%d@%aﬂeﬂ%ﬁﬁs° ¥ 'ﬁﬁh%e‘d’e_téor\ﬂﬁ%ﬂﬁ, =

utilize,as the support, jmaterj.al for | ami cross-lamn ed or -
bi axial |y orient Cg acé}f k’ s%gab&iqt“ a&%ﬁﬁf P ent ,
such- support fil d't p C 8 el
wrinkling foll ovmrgrstg ao%lgli%%n tdtg)s é %é"?se %%qaﬂﬁa%%g%lu%nﬁgy s ex%ag%u e to

heat, for exanpl 3 QHPOIY € et m%teé t(f‘ﬁh ahlﬁgérb% Cfd‘%g]l yéa:hed[ o,

preforrred | ami nat€'s utiT1zing cross- [am na nsity
films as the suppgd é]?é&ﬁf Sif WhSRdrmEEed W 1RLEHEH it difis gHeet,
asphal t- rubber conposition have been successfully applied in the 25
form of overl appifitgr sdxadngsld Giliedmitidd Prapdr aptllicd agindtpahefsel £-
bui I di ngsto forntlong | asting protective nenbranes

adhe31ve bituminous waterprooflng layer, transported to

the job site, and thereafter applied to a substrate
adhesive side doWn, each successive laminate strip'being.
10 made to overlap the edge of the previously¥applied strip
ofrlaminete to ensure a continuous waterproofing seal.
| " In Canadian Patent No. 1,008,738 to Everett ‘R.
Davis,'improved waterproofing 1emihates of the type
described in the.aferementioned U.S. patents are described
15 . which_utilize,as the support material for such laminetes,
_cross-ieminated or biaxially oriented polymeric films.
As discussed in the Canadian patent, such support films
were found to provide laminates which exhibit reduced
wrinkling foliowing”adhesion to a substrare and subsequent
20 exposure to heat, for example; exposure to the sun. In
- recent years, flekible preformed laﬁinates uﬁilizing cross-
laminated high density polyethylene films as the eupport
layers fer self-aqhesive waterproofing layers ef asphalt-
rubber compositien; have been successfully applied in the
25 form of overlapplng str1ps to the rooftops of a variety of

types of buildingsto form long-lasting protective membranes



-3~ agaknst the passage of water and noisture. Protective. coatings
contai ming fer exanple inert aggregates, pig-' nent's, netal flakes, etg. .
hrave been applied to the exposed surfaces of the overlapped’l am nates which .
5 “significantly increase the life of the waterproofing |an nate-nmenbranes =~
However, there is a continuing need in the art for inproved fiexible -
| ami nates for use as waterproofing nmenbranes for roofs of buildings and i,
the. like. 10 - According to the present invention, there is .
provi ded a waterproofed roof construction conprising a roof substrate anaJa :
conti nuous waterproofing |ayer adhered g4hereto made up of a plurality of .
stripsq@f prefornmed, flexible waterproofing |amnnate; the said 15 &2 -
preforfed | am 8gaPSst Nehe Gpagside UPHWa &P PAd heVSEuPé, SYPEdBEE€Liwe! YEr
- Jfidm a thin layer of netal positioned beneath and directly adhered to the
support | ayer evatingsyesntainbierforoéxangpler sexrit caggregates, hpigHi nous
adhesi ve conposition which i-s beneath and adhered to the 20 netal |ayer, = - .
sai d. adhesi ve hewyes, beetal afbakesl, tete hchawe dbeenfappbied ate. thte i nvention:
al so provides a preforped, flexible roofing lamnate in the formof a
conti nuous st rexPPEed nBuEfaeest ot gthareyer 4 slapipatemdwhyich i ncl udi ng

an upper .- suppaort. | r of_sypthetic palynmer _film .a-thin layer_of netal
posif?ohedsEgh%ég%fﬁﬁgantlyylhcreasepthznf{fe oéﬁthe waterpgégffhg _ 2 .

laminate-membrane. However, there is a continuing need

~ in the art for improved flexiblé'lamiﬁatés for use as.
"waterptoéfing mgmbraneé'for'fbofs of'buiLdihgs'gnd the
like. L A - ‘ '
o 10 . According tc'the present invention, there is
' prbvided7a waterprodfed roof construction comprising a
roof substrate and a ¢on£inu0us_Waterprodfing layer
adhered thereto made up of a plurality of strips of
prefofmed, flexible waterproofing laminate, the said
15 preformed laminates including an upper support layer of
Syhﬁhetic polymer film,; a’thin layer of metal positioned'~ -
‘beneath and directly adhered to the support layer and a
layer of waterproofing, pressure-sensitive bituminous |
adhesiye composition which is beneath.and adhered to the
20 metal layer, said adhesive layer béing adhered to the
said roof substrate.

. The invehtidn“aléo provides a preformed,
flexible robfing';aminate-in'the form of.a continuéus
sirip*having a lengﬁh greater than its width: and |

25 ihéiudihgﬁan upper support layer Qf'synthétic'polymér
film, a thin'layer:of-metal_positionédfpéneath and



-3a- adhered directlry to the support layer, a layer of waterproofing,
pressure-sensitive, bitum nous adhesive conposition which is beneath and
adhered to the netal |ayer, and renpvable neans to protect the surface of 5.
t hef adhesi ve conposition renote fromthe said netal |ayer. The | am nates
may have protective coatings and/or filnms applied to -the upper polyneric
fi{ghlayer"before or after installation upon the substrate 10 to be

wat e pr oof'ed. -4- In the acconpanying.drawi ngs. Figure 1 is'a .
perspective cross-sectional view of a roofing lamnate according to the.
-invention; Figure 2 is a cross-sectional vida-ef a preferred 5 ° [|afpthate

construction of the.invention exhibiting a "built- in" edge sealing y

ability; Figure 3 hdheredediractipstosthei supportwayees | aphryer nat'és of
the invention exhibiting a "built- in" edge sealing ability; and 10, S
Figure 4 is a persHBSEFPECOELBTs- BEREPURAT SEREHELYS oI pinehe 3Rt ste

acCOTng 0 the | AMEnbohs b kLT o e A SAA0N UL S e
' ‘layer, and removable means to protect the surface of '
5 the adheéive composition remote from the said metal
layer. |
The laminates may haﬁe protecﬁive coaiings-
and/or films appiied to the upper polymeric film
layer béfore or after installation upon the substréte_.

100 to be waterproofed.



brtunrnqus wat er pr oof i ng conposrtron 1, adhered to.a 15 conpar ativel y

thin | ayer of -netal foil 2, which in turn is adhered to an upper surfacg

| ayer 3 of synthetic polyner film having a thickness greater *than that- of

the metal foil 2, but. less than that of the bitum nous conposrtron 1. The™ =

. layers 1, 2 and 3 are wel |.-bonded to one: anot her, that 20 1s, are not
separable from one another normally without physrcal damage resulting to _

one 6r more of the layers. Layers 2 and 3 are adhered to one another by q;;“

thin Iayeﬁoof adhesive (not shown in the drawing), the sole function of -

which i s¥% adhere the tmo Iayers toget Ber-. The sel f- 25 adhesi ve

: b|tUﬂ1nous materproofrn& er 1 normally has sufficient adhesi ve

préepérties that ‘additi ohBl th@hascempapying. drawdngsitt t horoughly to the

metallic foil layer 2 is. not necessar To protect the surface_of the

brtunrnous adhesi ve IaygﬁgPEED eifr 8 6§PeSt1¥er6F8§§U§§c§#89éétN#@WSheet

4, ' | iconi th The sheet 4

adheres suff|8#eﬁtF9°%6ng SgﬁﬁpﬁﬁFnEEE §ﬁ§§|§ %8eké9HePF1PH pl ace during -

v ol S 1570 Py, iR B w%“frarr»g%%grfeeas
10 g Lotlagsationdtiioin L1t Lg*“%%c%%%ﬁsﬁnbﬁ%g?'%r% 2.
- roll which lslﬁr'rraageueéatrhﬁg ability:
Flgure 3 is a view in cross—sectlon of two
overla?ped laminates of theiinventlon exhibiting a “built-_
in® edge sealing ability: and | |
110" . Figure 4 is a perspectlve cross—sectlonal view
of a roof waterproofed according to the invention.
In Figure 1, the new roqflng lamlnate is shown 
'as'comprising a comparatively thick layer of self-adhesive
bituminous waterérbofing composition 1, adﬁered to a
15 comparatively thin 1ayer of metal foil 2, which in turn is
a@hered to an upper surface'leyef 3 Qf synthetic polymer
film having a thickness greater than that of the metal
 foil 2, but less than that of the bituminous composition 1.
The layefs 1, 2 and 3 are well-bonded to one another, that
20 is, are not separable from one another normally without
physical damage resulting to one or more of the layers.
Layers 2 and 3 are édhered to one another by a thin layer
of adhesive (not shown ih the drawing), the sole function
of which is to adhere the twb layers.together. The self-

25 adhesive bituminous waterproofing layer 1 normally has

suff1c1ent adhesive propertles that addltlonal adhe51ve to f



at tﬁe job site. Thereafter t he protectlve sheet 4 is renoved and the
exposedrsurface of the bi t um nous adhesive 15 | ayer | placed adjacent the
substrate 5 (Figs. 2,.3 and 4), to be waterproofed. Another like strip of
meterprooflng Iantnate (Figure 3) is then placed adjacent to tdhe | amni nate,

care being taken to overlap the edges of each lam nate a short: dlstanéﬁiln -

the ganner shown for exanple in Figures 20 3 and 4 of U S. 3,900,102 to
HursL; “An additional continuous protective coating 6 in Figure 4, may then
be applied to the exposed surfaces of.the overlapped | aninates. The .

sel f-adhesi ve or pressure-sensitive bitunineus waterproofing 1 ayer 1" dsef ul
"herein is 25 preferably of the type described in the aforenentioned
patents.. The adhes@vatcthpueinghdy tonphesmetalhigt fiodlolayer-B-iganot

bi tum nous material and (b) natural or s nt hetic poﬁ%nerpreferably a rubber'

“or other elastonﬁﬁcﬁ§59§ﬂp TRepuRbest b epeuyﬁeeee | Bhedbituminous
~conpositions is typ _ froml to 100, preferably 20 to 50 er cent
by wei ght of thea%ﬁ?ﬁﬁVﬁoﬁ§YﬁﬁtE?W8Fe f#ﬂg feid 2 bl?uﬁ?m%ﬁéb%%t2¥?g?ct%§e

d h in incl t hal t, t |t
oot Mtho bEBERE RBnoRuBoRs o SR EEBnIERA BB, £ 8 e el ehRRERS Y

parti cul at egfill ﬁﬁ #HEe "SI UECLOBRER LL AR, 18 SRe 1) RERbIL ahesive -

cohventional extén conponent such-as m nera e pol yfre
i ncl ude ther”Dpléétkﬁeﬁoh¥”§ﬁsplace during handling of the laminate, but

is easily removable therefrom w1thout phy31cal damage to
the layer 1.
) The rooflng lamlnate shown in Figure l has a
10 width (Jw?),e.g., 36 1nches (91.4 cm.), less than its a
length (“i“), e.g., 60 feet (18.3 m.), and can conveniently
ﬁe packaged in the form of a roll which is simply unrolled
at the'job site. Théreafter.the pfofective sheet 4 is
removed and:the ekpesed Surface.of_the'bitumindus adhesive
15 layer 1 placed adjacent the substrate 5 (Figs. 2, 3 and 4),
to be-waterproofed.!fAnother like strip of waterproofing |
leminate (Figure 3) is then placed adjacent to'the'laminaﬁe,
care being taken to overlap the edges of each laminate_e'
_ sho:t distancé'in the-menher shown for example in Figures
20 3 and 4 of U.S. 3,900,102 to Hurst. An additional
continuous'protecfive“caéting 6 in Figure 4, ﬁay then be
applied to the eprsed surfaces of the overlapped laminates.
| _tTﬁe'seif-adhesive'or preesurefsensitiVe:
_biﬁuminous"wateféxoofingtlayér i'ﬁseful'hérein is
25 p:eferaﬁiy of'the'tyPe.dEScribed'in the afbrementioned

patents. The adhesive composition comprises a mixture of



such as pol yethylene and the like. As aforenentioned, the preferred

pol ymer, conponent is rubber -which may be a virgin rabber -or reclained |

deber which is blended into 15 t he bitunmen and preférably an extender_
@kmmmmm mehwﬂﬂyateuwmedtammaunetofownasmmﬂlmx Sy

GEneraliy, sui t abl e adhesi ve conposi-tions have softeni'ng points (nmeasured

by the Ring and-Bali nmethod) of 700 to 120 C., preferably [ERR to [ERR],

and penetration values 20 - of 50 to 400, preferably 50 to 100 dmm at [ERBVJ

(150 g/ 5- ASTM D217), and ‘are thernoplastic in nature, As nentioned in the

af orenmenti oned patents, in order to givé Uptinun1seallng and wat er proofing

performance the, adhgesive,l a shoul d_be at ast 0.010 inch (0. 25 mm) 25
‘thick and pref@)adlpi Fﬁm%ﬂgzPaﬁﬁﬁeﬁiab oriasl f%?OnEEBrP chr (8ymthgtzce )

e af or erent POREISE ?ﬁé?%%fgdﬁea%%fﬁ%% 3???&%?22 RELdn e ”
conposi tion, &H g gﬁﬁ a¥§é1§9 | t cﬂvg s _gé&gn?é|one '
urt her t esli

t hi ckness range. ayer can.hiave a reilntorcenent

such as an o ﬂegz f #B&MCL qau;go' ?fégéggbi exbi kg b@cated therein to
-strengthen it. The adhesive | ayer [east at its surface renote from

support 5heetparcsnarnysueﬂgnenefttue Bituhinbis ahaterial . anthénterm :
tenperature in order that it be self-adhesive to 10 the substrate. The
bi't um nous adﬁbstumlhegsrmateneel?oas_used here;n includes compositions
.conteining.asphalt,'tar sﬁqh as.coal,tar, or pitch. The
bituminous adhesive may be reinforced With.flbres and/or
particulate:fillers, ihe:edhesive_composition may also
‘1o contain a conventiOnal*extehder coﬁponent such es mineral
oil. Sultable polymers 1nclude thermoplastlc polymers
such as polyethylene and the - lzke. as aforementloned,
.the preferred.polyme:zcomponent le rubbe:.which may be a
yirgin rubber or_reoleimed rubher'whiCh ie blended.into
15  the bitumen and preferably-an extender oil_component,
preferably at elevated temperature“to_form a smooth mix.
_Generally, suitable adhesive compositions havehsoftenihg
points (measured by the Ring and Ball method) of 70° to
120°C.,_preferebly;75°,to 100°c;, and,penetration values'
20 of 50 to 400, preferably 50 to 1oo dmm at 25°C (150 g/s-
- ASTM D217), and are thermoplastic in nature.
As mentioned in the aforementioned patents, in
oxder to give'optimum sealino and waterproofing performance
the adhe51ve 1ayer should be at least 0.010 1nch (0.25 mm.)
25 thlck and preferably 1n the ‘range of 0 025 to

0.200 inch (0.6-to_5-mm,} thick. The_adhes;ve layer can



- - _
form-a continuous waterproofing covering which is elastic and self-sealing
agalnst punctures,  at high and | ow tenmperature. The synthetic polynmer |ayer.

onprises a pre- 15 formed filmlayer which has been bonded to the
Iayer 2 of netal filmor foil. The layer 3 of synthetic polymer fi'lmserves"

‘as a strength inparting and supporting member in the |amnate a&ﬁ al so as a .
ate. Thus

- bar wi ef-- {0~ prevent nmoisture vapour transmi ssion through the La
-whidg of 20  less.thickness than that of the bituni nous waterproofing

| ayer 1, the filmutilized for layer 3 should7be of sufficient thickness to

i rpart e.g., tear‘and puncture resistance to thé laminate. The filmlayer 3.

thus diff fr d K lymer 25
coat| NG conposi L bE R eARgTe BoehEa et eé‘- RRen 8%, 180 pBETRBeoliPlARL o

I am nates as |'Bﬁkﬁmiﬁbﬁk'Qaﬁegﬁv@”“hﬁkoﬁécessagll Oofnﬂﬁﬁ sSREOUT '
oxi dation resistance, protection adainst ultra-viotet Iight, reflectance,

etc. The p0|yneébﬁpbbhﬁhbﬁyeto3givbt3ﬁ|Hdﬂé%l%etﬂh?gﬁeﬁithﬂnthﬁerégggafi
from0.002 to 0.025 (0.05 to O , preferably fromO0.004 t

inches (0.1 to afaiemashtz.ahedpthﬁekheésf rhAgel Or FUgEhk#,t BRel aMRES3vVAr €
films of sgnthetlc organi ¢ polynmers such as polyethylene pol ypr opyl ene or
ot her pol y8l ef i haypul gani Haevepal yeihEorcement BubheabyhﬁnOPEﬁrQ@hﬁéafabelc
polyurethane pol yvi nyl
gauze, scrim or the like located therein to strengthen it.
The adhesive layer_l, at least at its surface remote from
support sheet 3, is pressure-sensitive and técky,at normal
ambiegt tempereture in order that it be self-adhesive to"
10 ithe.substrate. The bituminous adhesive layer sefves ﬁo..
form a continuous waterproofing covering which is elastic '
~and selfesealing against punctures'at high and low
tempereture.' |
- The Synﬁhetic poiymer_layer 3 comprises a pre-
15 fbrmed.film layer which has been bonded to the layer 2 of
*metal_film or foil. The layer 3 of synthetic polymer
film serves as a strength imparting and supporting member
in the laminepe and also as a barrier to.prevent moistﬁre
‘vapour transmission through the laminate, Thus while of
20 less thickness than that of the bituminous waterproofing
layer 1, the film utilized for layer 3 should be of
sufficient thickness to iﬁpart e.g., tear and.puncture
resistance to the laminate. The film layer 3 thus.differs
from, for example, comparatively_thinher and weaker polymer
25 coating compositions thch have_been applied in the past to

the surfaces of laminates as liquid solutions or emulsions

Al



10 . chloride, a copolyner of vinyl chloride and vinylidenewchloyide,

synt heti.c rubber such as polychl oroprene or butyl rubber,--etc. It is s
desi.rable that,the film3 have optlnuntmeatherablllty characterlstlcs

The f.il s na?&@e render ed opaque, for exanple, by the incorporation thereln .
of a 15 materi-al such as carbon black to render the film non-

transl ud8nt. Protective coatings and filnms, for -exanple, thin pigrrented ;:
coatings and filns, can be applied in the factory to the surfaces of -the ;}
film3 to be exposed to the weather. Moreover, the polyner filmlayer 3 nay
be 20 a single sheet of pre-forned fl|ﬂ]80? may itself conprise a

plurality of such,layers, not necessarily identical, |am nated together to
form a unitaryt® aimpast @&‘érb SrHakion roristanse, Rrerechien i agaiost
oriented polyme |c fll esira | ms_for_use in 25  the lay [,3. As
di scussed in t 6?% gﬁ %&#%ﬁ#?@ﬁ%ntet§nch ¢ pelyper Im’

erpl oyed her 'a%ﬁ%“%%ft%blﬁr B bR rels LA D00 S iRE oS t&tﬁ%ﬁ?&pe |
e g, the Sun ity 635M6 65169 GY8IMHAL) & PAIRILLY £AGR! B84 b CN can be -

oriented (biaxially or cross l'am nated) is usef BlaX|aIIy
oriented §il nsgoh1EUSRCROLY (B[S &5 s 0925okR)ins, e g., high and Iom/denslty

poly- ethylene, vinylidene chlorlde pol ystyrene, polyvinyl chloride, -
rubber hydrochl ori de, 'pofyetpyefarrédr£pihtsofet cuse in the layer 3 are .
| films of synthetic-orgenic polymers such es polyethylene,
_polypropylene or other polyolef1n° polyamide, polyester,
| e.d., polyethylene terephthalate polyurethane polyv1nyl
-'19 ‘chlorlde, a_copolymer of vznyl-chlorlde_and vznylldene .
chloride, synthetie'ruhber such as polychloroprene or butyl
'rnbber,.etc. It is.desifeble that the £ilm'3 have optimum
weatherability chafacteristics. The films may be rendered 1
opagque, for example, by the incorporation therein of a
. 15 material such as carbon black to render the film non-
| translucent. Protective coatings and films, for example,
thin pigmented'coatings and films, can be applied in the
- factory to the surfaces of the‘film 3 to be exposed to
the weather. Moreover, the polymer film layer 3 may be
. 20 . .a single sheet of pre-formed film, or may itself compriee.
a plurality of such layers, not necessarily identical,
laﬁinated-together to form a unitary layer 3. |
Cross-laminated polymeric films and biaxially-
oriented polymeric films are desirable films for use in
25 the layer 3, As discussed in the aforementioned Canadian

petent, such films are more dimensionally stable when

|



etc.,-are commercially avallable EspeC|aIIy useful filnms 10 are

bi axi arly- oriented polyolefln and cross-lam nated pol yolefins. Preferred
polynerlc fil.xs for use in the filmlayer 3 are cross- lam nated hi gh

denS| ty polyethylene filnms and biaxially oriented pol yest ers¥Flch as pol y-
et hyl ene terephthal ate, desirably containing a filler such 15 as carbon
bkaek to render the filmopaque. The layer 2 of nmetal filmor foil, placed
bet\agen t he upper polymeric film3 and | ower bitum nous water- prooflng
adhesive layer 1, is, as aforenentioned, preferably relatively thinin
'Cross-section as conpared to layers 1 20 an® = The netal foil as

‘enpl oyed in the Iam na of .t.he i.nventi has a ness r from
0.00025 to 0.004 ?dmzé’lt R4S e(?‘(’fﬁa"tfht% : e"‘g gdabl y

‘?’hgogfgf te(r)rgdo?net al” 1di a‘#h%r use Ahe%r téﬂ%r?%l rsgulkl%&rgn'r 2 u §1 F%Bﬁaﬁdf angeg? -

other metals SU@icas e PERhe sunkl ih RReksRd
provi sion of t he netalg?|In1layer be?ﬁég ayergmi guggg ?ﬁ tﬁ pPIgﬁnates
of the inventiond erpdliymer WIe® cah wb&aaheeaewhh&laﬁ? ofXapBLe.
netal filns 5 have been placed upon the surface of roofs To increase
_protect|0n5aga|dammnammﬁnedmsu@eﬁﬁlsouBﬁa&;aduycardeﬂtédgﬂﬁehkeaf gti6h
However, on the surface of the roof, the
_ polymers as polyoleflns, e.g., high and low density poly-
ethylene, vinylidene_chloride, polystyrepe, polyvinyl
. . . J '
chloride, rubber_hydrochloride, polyethylene terephthalate,
etc., are commercially available. Especially useful films
10 are biaxially oriented polyolefin and cross-laminated
polyolefins. Preferred polymeric films for use in the
film layer 3 are'croes-laminated high density polyethylene
films and biaxially oriented polyesters such as poly-
ethylene terephthalate, desirably containing a filler such
15 as carbon black to render the film opaque.
The layer 2 of metal film or f01l placed between

"the upper polymerlc film 3 and lower bltumlnous water-

proofing adhesive layer 1, is, as aforementloned, preferably

relatively thin in croes-section'ae compared to layers 1
20 and 2. The metal foil as employed in the laminates of |
‘the invention has a thicknees ranging”from 0.00025
to 0.004 inches (0. 25 to 4 mils or o |
0. 006 to 0.1 mm.), preferably 0. 00035 to 0.002
inches (0.35 mils to 2 mlls or O. 0009 to
25 0-05 mm.). The preferred metal f01l for use herein is

alumlnlum although fllms of other metals such as copper

-



- : . .
met'al filmis exposed to the el ements and to potentially danmaging inpact by
~wor krmeen, equi pnent, and the like. Even 10 I n instances-where protectiye
~pol'ynmeric coati hgs have been applied to the upper surface of such netal .

" coverings, exposure is likely as the conparatively thin polynmer coating T
wears and/or is damaged by foot traffic and the like. In the construction

of thg.pr--esgg“-'i nvention, the 15 conparatively thick polynmer fitmlayer 3°°
prodeg SEQ ent protection to the thinner netal |ayer against . , Snd
det er mofati on by weather, foot traffic, and the like. It has been found

that, :surprisingly, the fire- resistant properties (as denonstrated by a
"flame spread" 20. test hereinafter described) exhibited by the inventive

| ami nat es’ havi sintheebet al cbulldh beyuseieneat h the polynmeric filmlayer

appear to be nearly as good as a | am nate constructi on wherein the netal

| ayer is above the pol ynFhef pravisjeon. ofThhermetad £alm Rayeri bgtwgens not
compl etely 25 . understood, although it is thought that the underlying netal
films high t hbR¥EFscbnanet Rvinythel hamipaipssppatbe invemtion; jgadgator r om

by o R IR Pl B ol S
ni 1 B BCEARR S SRR HAED B, O

,(extraneous fiﬁf&t@QEiSﬁ'aglﬂﬁngQQtLEﬁgéﬁgski&@nggurcés, discarded

cigarettes, etc. However, on the surface of the roof, the

@etal fi1m is exposed to the elements and to potentially
‘démagiﬁg im@adt By wbrkmeh; equipmén£; and the like. _Evén
'lQ in'inStances where protective pothéri¢ coatinés-have beenl
. _épﬁiied to the uppér surfaée of such météi'¢OVéiings;
fexﬁoéﬁre is likely as thé comparatively thih'polymer
' éoatihg Qears and/or is.damaged by footitfaffic'and #he
like. 'In.thé construction of thé'préSeht'invéhtionﬁ'the
15 comparativeiy thick polyméf film layer 3 prOvidés excellent
| protection to the thinner metal layer against deterioration
by wéather, foot traffic, and the like. | |
It has.been found that, surpriéingly, the fire-
.resistant bropérties (és deﬁonStrétedzby“a "flame spread"
20 test heréihéfter described):exhibitéd'by the inventive
iaminafés.haviﬁg the-métal film laYer Beneéth the polymeric
film layer appear to be héarly_as godd'aé a laminate
' constrﬁétion whéreiﬁ ﬁhé_métél layer is abo§e the polYmer_
_ £film layer. The reason for'this findihg is not cdmpletely
25 uﬁderétood, alﬁhbugﬁ'it i$ thought that the'underlying

metal film's high thermal conductivity helps to dissipate



= e .
propertles of Athe roofing |am nates of the invention can eI|n1nate the
necesai ty of conventi-onal fire-protecting methods, for exanple the

pl acenent of |, | ayers of non- 10 conbusti ble gravel pavi ng bl ock,
crent - asbest os til es, etc., over the exposed surfaces of the appl39d
"l am nates. Separation of the pol ymeric filmsupport 3 .fromthe hitum nous

terprooftng adhesive layer 1 by the internediate inpervious metall,i.c film

i SRg) so desirable 15 since-it prevents oils present in the bitun ndus.
wat er- proofing conposition fromcontacting. the polynmeric film 3, Contact -
of the oil and synthetic polymer filmcan ad¥drsely affect the film for
exanpl e adversely affect the dinensional stability of the filmafter
adherence to t hthgoheakofromykber heat sauraethp pi FAMPayacuyebebovnphet s

handl i ng characteristics to the_|l am nate i ¢h ar desi rabl.e for
appl i cati ons. ?ﬂBlFéﬂPnBPé§tCSﬁt ﬁlﬁ&nFﬁgtﬁEtBP Y?Fﬁ1ré£@r aFE gﬁeineec

' df ol d h b
Wher & porti ons bher 98P UREEPRPUE Feﬁ“’ﬁfimnzﬁl ?ﬁ%l E3PiErytfubA°bE"ERS

vat er proof ed, f oL eny3de- ?é@”ﬁb EQGEE Eeh91 mé %E?afgphagéé'gﬂsr

The netal f0|I-conta|n|ng an1nat |nven

i nstance iBto atﬁerBﬁtufﬁﬁhbugﬁaahésﬂvéhfa%ral' ffaﬂ Beinapecﬁaséaclsotehé he
~extent that a |am nate not 5 containing the nmetal foil fil'mwould in the
sane . heat (extraneous fire) source. The good flre-reelstance
properties of the roofing laminates of the invention can
.eliminate the neoessity of conventional fire-protecting
. methods, for example, the'placement of layers_of non-
101 .combustible gravel, paving block; cement-asbestos tiles,
| eto;; over the ‘exposed surfaces of the applied laminates.
Separatlon of the polymerlc £ilm support 3 from
the hltumlnous waterprooflng adhesive layer 1 by the
intermediate impervious metallic film is also deszrable
15 since it prevents Oils present in the hituminous water-
'-prooflng compos1tlon from contacting the polymeric film 3.
Contact of the oil and synthetlc polymer fllm can adversely
affect the film, for example_ adversely affect the
dlmen51onal stablllty of the fllm after adherence to the
20 roof substrate. ‘ : . o _
‘The metal £film layer 2 -also imparts handling
characteristics to the laminate which are.desirable_for
.many applications.- The laminates containing the metal
film layer are flexible yet possess a "deadfold" property

25 which is de51rable in instances where portlons of roof

substrates which are not flat are to be waterproofed, for



application. Posi tioning-the netal filmlayer 2 beneath the synthetic
polymer film1-further leads in many instances to a roofing |amnate haviing
a "bU|It-|n".edge sealing ability 10 due to the relatively |cdw tinear

t her mal  expansi co- eff|C|ent of metallic films as conpared to nost S
synthetlc-poly films." As disclosed in our co-pending Application No 81
18059 (2, *'196) filed on even date herewith, self-adhesive waterproofing

| ami nat &s” exhlbltlng 15 a "built-in" edge- seallng ability can be produced:”
by adhering a relatively thick |layer of self-adhesive, thernoplastic

bi t um nous waterproofing material to an ggper flexi bl e support |ayer which
Is itself conprised of .separately- adher& | ayers .of flexible sheet -

mat eri al , thexaopleayornsapaocnﬂntweosuﬁ&nshéng appdicasipnsi.ngThel over

coef fi ci ent H.Etbun%a&1L%hrﬁa|1n%aaaemaawenokhenbaxaeehemhewﬁeam t he
adhesi ve. Qur_.sald co-pendin a I‘i cation, whil e|n

c
constructlon§°lﬂﬁgcﬁ3Fn§“§5ﬁ t8n& ﬁﬂFEﬁthH9é t Bf “gﬂéé %gﬁléﬁﬁa Elllty
and 25 mh|cbnalaotfapkingtbankthe thei extefitt khapr asdamiappki nati on,

descrlbeg |n %ggggﬁgeggblmggﬁgw oi/ f%gﬁmagggigrggeﬁgetnggoof substrate

of such an1na es o am nate w to curl downwardly
towards the 3@¥d Félpﬁ'a "self-sealing fashion after a period of 30 tine

has el apsed. This is beea&ienliagaehuahenaacEum agezdRebedehdhi gakes are
| synthetic polymer film 1 further leads in many instances to
‘a roofing laminate having a “built—in* edge sealing ability
10_ due to the relatively low linear thermal expans;on
o-efficient of metallic films as compared to most
synthetic polymer films. As disclosed in our co-pending
Application No .81 18059 (2 080 196) filed on even date
_ herew:th, self-adhesive waterproofing laminates exhibiting
15 a "built-in" edge-sealing ability can be produced by
. _adhering a relatively thick layer of- self-adhesive,
.~ thermoplastic bituminous waterproofing material to an upper
flexible support layer which is itself comprised of
Separately-adhered layers'of_fleXibIe sheet material, the
20 layer adjacent the bituminous adhesiVe-haVing a lower .
coefficient of linear thermal expansion than the layer

V

remote'ftom the adhesive. Our said co-pending application,
while being ‘directed to such constructions, disclaims
. constructions which have this edge sealing ability and

25 which also fall within the claims_of':he_present _

' application, as described in greater. detail below; Aftef
adherence to the roof substrate of such laminates, ‘the
edges of the laminate will bend to curl downwardly towards'
the sustrate in a "self-sealing" fashion after a period of

30 time has'elapsedQ This is because in actual practice the
adhered laminates are ' L



13 EXposed to repeated periods of heating and cooling due to changes in
at nospderic tenperature. Since the upper flexible.sheet |layer in the
support has a thernmal expansion coefficient greater t han the underlylng
shtet layer in the 5 support and the two layers are 4@t|nately bonded to"
‘one anot her, the edges of the |am nate tend to curl downwardly, effecting
ap enhanced waterproofing -seal at its edges. This downward curl becones

| rrgversi bl'e because the therno- plastic bitum nous adhesive retains-the

. lamnate in the. 10 downwardly curled position. As discussed in our

af or e-~ment i oned co- pendi ng application, the kBeet materials of differing

| i ned@r thermal expansion-coefficient enployed in the support |ayer should-

be materials havexgoéed tosuepeahedabeyiodayof|beatippeamdnceoking (dye ato
rel'atively 15 good thermal dinensional stability per se. By

"substantial Iy |ghanges inpatpesekeric hemPeratwee. wﬁéﬂc¢aﬁhpfmﬁﬁeénd

o't ﬁS“ELZEt "o ehestle ¢ %b £fader Zﬁ%f%ﬁ?yﬁb&%@&?ée 5{‘2%%% 5 St on
- 20

By " Séﬁﬁat”ugrm %e%& i%rﬁﬁ: 3%?3%3?‘ %1“ i ﬁgru%ﬁ%{g %%%ffﬁm he

materi al s en egﬁggg tong! eNat 6o SFat W ?lf%:/o +x§c§@id Yort®

'shri nkage, "or st do not shrlnk t0 an extent nterfere

with the desiredagSther$ tlfxesé‘&ééél Oof eth&Ciamindbe é@ﬁan@é%&@ﬁcadnh%rdly,

above. Shoul d one or bofh of the sheet materials enployed in the
' . effectlng an enhanced waterproofing seal at_lts edges.

Thie;downward curl becomes-irreversible because the thermo-
. plastic bituminous adhesive retains the laminate in the .
';6"'rdownwardly“curled'position. As discussed in our afore-
, nenticned_co-pending application, the Sheet.materials of
'_differiné linear thermal'expansion coefficient employed
‘in the support layer should be materlals hav1ng (a) a
,substantlally "lay—flat" appearance and (b) a relatively
15 good thermal dlmens1onal stablllty per se. By "substantlally
lay-flat appearance" is meant that when laid flat and
non—adhered onto a flat, horlzontal surface, the upper
and’ lower surfaces of the sheet materials will be |
.snbstantiai;Y'parallel tc:Sucﬁ horizontal;eurface_and_
26. exhibit.Substantially no curling upwardly or downwardly;
o By “gocd.thermal dimensional stability" it is meant that
'tne sheet'materials when exposed to elevated temperature
exhlblt substantlally no shrinkage, or at least do not
'shrlnk to an extent whlch would 1nterfere with the des;red
':p25' "self-seallng“ effect of the lamlnate described above.

should one or both of the sheet-materlals employed in the



-14, - support |ayer have, for exanple a substantial degree. of curl before

application of adhesive layer 1, or shrink substantially-when heated sugh
"l-nherenty curl or shrinkability of the material could interfere with the 5 -

: aforedeéc i bed desired "built-in" edge sealing ability of the. | ami nat e '? o
. ocgaS|oned by t-he use of the | ayers of differing Iinear thermal expansion
coef-ficivent. The lami nates of this invention can be constructed to exhi-bit -

t he above described "built-in" 10 edge seali'ng-ability after adhesion thTJ

a roof substrate by first adhering, for ex l e, a layer of high density

pol yethyl ene having substantially "lay-flat™ characterlstlcs and good

th | stabilit I bed ab th fil tef
al i ni um { of BUBPOTE adaifi Fayen 206 REepEL St PrgupeEeniint Bepise o)
3 exhibit . | To
he exposed.sSHEd: 8‘%’“ %P%?&% %?2?935.92‘@?%&22?5"**ya¢8"?2§"§%ﬁ‘?slvei

Si nce the pol %&g% [ A ekitedsuche "Tahesaaki euent oappr oxi mately
5 tines 20 §§ grgggﬂggl hat of tﬁé alumniumfilm (see Table | bel ow),

the edges of e jaasiad thadnahe walterialdcoulduinteémrferar sight dher ds the
adhesive | ayer as shown in Figure 2, in a "self-sealing" fashion after

exposuresto flalfoh:'ea‘esmnihedaﬂammqﬂ |"bm.é.rl:p-a-na\‘t edge sealdinguediditywefsuch
25 | ami nates applied to substrate 5 in overl appi ng fashion are shown
- after exposur &hieo liaminade mmw&dam &he use of the layers of
differing llnear thermal expansion coefflclent.
The laminates of this 1nvention can be
.constructed to exh1b1t the above descrzbed “bullt-ln"
10 edge seallng ablllty after adhes;on to a roof substrate
by first adherlng,for example a layer of hlgh dens;ty
polyethylene hav1ng substantlally "lay-flat“ _
Hcharacterlstlcs and good thermal stablllty as descrlbed
. above as the f11m layer_3_to a sheet of-alumlnlum foil
15 as the layer 2 (the_resulting'laminate of layers 2 and 3
| exhibitihg euch ﬁlay-flat" and hdimenéional stability"
propertles).' To the exposed surface_of aluminium layer
2 is thereafter applied adhesive 1. Since the polyethylene
film has a linear thermal ooefficient appréximately 5 times
20__ as great_as-that of theraluminium_film (see Table I below),
| the edges.of.the adhered laminate will behd or curl
downwardly towardshthe'adhesive layer_as shown in Figure 2,
iu a "self-eealing“_fashion after exposure to fluctuation
, in_atmospherio.temperature. In_figure 3, tmo“suCh
25 laminatesuapglied to_substrate 5 in overlappiné fashion

are shown after erpoeure_to fluctuating temperature.



~ . :
- 15- hbte t.hat pol yneric support film3 curls downwar dl y towards the

'substrale and al so protects the underlying |layer of adhesivé 1 from harnful
exposure to the sun and el enents. 5 . .The "built-in" downward
edfe-curling ‘effect shown in Figures 2 and 3 can be pronpted by adherlng4%p
the face of netal foil 2 renote fromfilm3 prior to application of
a h§S|ve—1 an additional |ayer (not shown) of a filmof good di.irensi.onal
ility as described above 10 and of |esser thi ckness than film 3 and
haV|ng a thermal expansion coefficient Iomer_tggn film3. Simlarly, the
degree of downward edge-curling shown in Figur 2 and 3 can be offset or

|1 ed d
Coher ot ¢ | " HESE PHaE bR TmBYs uobigeate St PR bRy o1
| inear thermal eEB@QﬁaQ”tﬁ@eéﬁbEtEQ{:egéﬁ&t 81sbprooBLes tﬂé'uﬁdeﬁ?ﬁdﬂgs' red

sel f-seal i ng downward edge curl- shown in Figures 2 and 3 is’ obtaine
preferably enpl oyapepsoti gaHeBEvef 1| FrbmyRarmEuDOb¥PBEaEe £ Ehef @ an&OOd
di rensional stability and having |linear thermal expansion-coefficients at

| east about twi celemegteat as that of netal layer 2. Preferred synthetic
polymer filnms 3 for use in achieving the desired "built-in" edge sealing
properties Bf the |am nat eShef "builtAinhtdownwardt édge-C8rlihg| eEfedtch

possess-a |inear thermal expansion coefficient greater than 30 x 10 per
uni t Iength per gbgw@eln Figures 2 and 3 can be promoted by adhering to_

By

'the face of metal foil 2 remote from film 3 prlor to
appllcatlon of adhesive 1 an additional layer (not shown)
of a £film of good dimensiohai.stability as described above .
. 10  ‘and of lesser thickness than film 3 and.having-a thermal
expansion coefficient iower than film 3. Similarly, the
degree of'downward edge;curling shown in Figures 2 and 3
can.be_offset or controlled to a desired extent by using
as such additional film first adhered to the face of metal
15 2 remote from £ilm 3, a_film.having a linear thermal
expansion coefficient greater than metal foil 2.
The desired self-sealing downward edge curl
_shown in Flgures 2 and 3 is obtained by preferably
employing, as the upper fllm layer 3, polymerlc fllms of
20 good dlmenslonal stablllty and hav1ng llnear thermal
' expans;on coefflclents at least about twice as great as
that of metal layer 2.__Preferred synthetlc polymer fllms |
3 for use in'achieving the desired ﬁbuilt-in“ edge sealing
_ propertles of the laminates of the 1nventlon are those .
25 films which possess a llnear thermal expan51on coeff1c1ent

greater than 30 x 10 -6 per unit length per degree



ﬁ‘;G - Fahrenhelt (5.4 x [ERR] per degree Celsius). The linear thernmal
expansi on coefficient of several filnms and foils aré listed in Table |

bel ow. TABLE | 5 . - Approxi mat e
Li xi ear Thermal Coefficient FI LM (FC]L) - per [ERR]
([ERR]) Pol yester _ 10 (18) Al um ni um

12 (22) 10 . ol yvinyl* Fluori de : 28  (50) Nyl on _-J
( pol yam ag‘ 55 (99) Pol ycarbonate - .
36 (65y-Polynethyl, nethacrylate - 39 (.70) Pol yet hyl ene

66 (119) 15 The "life" ofJM¥@w4woof|ng menbr ane | ayers

formed using the . waterproofing roo&*ng | am nates of the invention can be
i ncreased by tphgrapmditatinm of 100t eniy \Gegress iCWisiuG ) Flgirkinkar

t her eover .at the job- S|te_follomnng I nstallati on of the | am nates upon the
roof 20 subihermal eStpunsiforelabeftildimtit afatsevexalk f ilows iand ofodds | onal
use in connection with waterproofing | am nates of the type described in the
af or ement i onecreatldEtedarich Tadbie Hedrelaynd to add significantly to the
endurance of the I|am nate-nenbranes. The coatings further protect the

TABLE I
5 i o ' i ' Approxjmate Linear
o : Therma Coeff1c1ent
 FILM (FOIL) =~ = . . per ’F (°c)
Polyester R | 10 (18)
Aluminium . 12 (22)
10  Polyvinyl Fluoride : B 28 (50)

- Nylon (polyamide) . 55  (99)
Polycarbonate B Lo - 36 (65)
Polymethyl methacrylate 39 (70)
Polyethylene - . 86 (119)

& ; et o |
15 . The "life" of waterproofing membrane layers :

| formed using the waterprooflng rooflng lamlnates of the
1nventlon can be 1ncreased by the appllcatlon of protective
.coatlngs, 6 in Flgure 4 thereover at the job site
follow1ng 1nstallatlon of the lamlnates upon the roof

20 substrate. Such “fleld-applled“ coatlngs are now in

' conventlonal use in connectlon with waterprooflng laminates
of the type descrzbed in the aforementloned patents and. '
have been found to add slgnlflcantly to the endurance of

the lam;nate-membranes. The coatlngs furthe:_prqtect the



17, - exposed synthetic pol ymer support filns from harnfu

radi at son..and weat her -damade. Conventional "field-applied"

t hi s~pur pose are generally bitunen-, e.g., asphalt, based conpositions,

co

'Reflective particles in such coatings,

Th

|nstalled | ami nat e- nenbr ane | ayer

M aining 5 pl asticizers, fillers, antioxidants, plgnents

ul tra-viol et

oat i

etc.

ngs for

such as partlcles or "fl akes of“netal

ch as &l um nium reduce the tenperature of. the |am nate-nenbrane |ayer.
rotectlve coatings are typically applied to the surfaces of the: 10

in thickness of fromO0.002 to 0.070 ¢

inches (0.05 to 1.8 nn) The invention is furﬂﬁbr'lllustrated by the

fo
fo

| 'owi ng Exanpl es. .

r wat er pr oof i iRFERF %2%@%@%&%"{% éﬁi‘%tt

Thr ee, Ie Ianlnates usef ul

ég'l stance

P b and T ow ¢ e PRRA O KRG R o asE, dredR es a?t : ﬁe%p"s“ o3
I's shown in 20 "f-rfézll.cf-éﬂplled" Jcﬁ:at-%@'sE flclr %Q%pms%%crgje%@rally

bltumen- e. g., asphalt, based comp051tlons, contalnlng '

5 plasticizers, flllers, ‘antioxidants, plgments, etc.

Reflective pafticieé in such coatings, such as particles

or flakes of metal such as aluminium, reduce'

temperature of the laminate-membrane 1ayer.'

thg

The protective

coatings are'typiCally applied to the'surfaces of the

10 1nstalled lam;nate-membrane layer in th;ckness of from

0 002 to 0.070 1ndhes (0 05 to 1.8 mm).

The 1nventlon is further 1llustrated by the

following Examples.

Exggglé i

;5 ' | Three sample laminates useful fOr-Waterproofing

purposes ‘were const;ucted ahd tested for fire-resistance

properties and also f6r_tendengies to curl at their edges

after exposure to high and low temperatures.

The

construction of each laminaté (NOS. 1 to-3) is shown in

20 Table II.



= ' L
(LAYERS.- TOP TO BOTTOM NO. 1 - NO 2

NO. 35 . Protective Protective o . Protéctive ,
~Coating ' Coating - : Coating Pol ynef o
Al umi ni um Foi | . Pol yner Film"A" : .
Film™"A" Waterproofing Pol ymer E * Al um nium 10

Adhesi ve ' Film"A" ' : Foi | Waterproofing T
Pol yirer Qﬁhe5|ve _ ~ Film"B" Water- proofing 15 - _ ':;;J'
Adﬂesivé‘The polymer film"A" used in the |aminates of Table Il was a -

cross-| am nat ed, high-density pol yet hylenkB conposite film (four, 2-nil :
thick, 0.05 mm, .filns pre- |amnated together.: having a total thickneSs-of
0.008 20 inches (8 mls, 0.2 mm). Eﬁé&ﬁ*ﬁinlun1f0|l layer had a .
thickness of 0.35 mls (0.009 nm). The waterproofing adhesive |ayer was 60
mls (1.5 mm) thick and conprised.a sel f-adhesive, normally tacky mxture
of asphalt, styrene-butadi ene rubberLamihate@anstxuctidme water- 25
proofing adhesive |ayer was applied to,the lamnates last. The polynmer film
"B' was a 1 mil (0.025 mm) .thick | sjlAYERS -4 SLORTTY BRIy esin film The
protective coating applled

No.1 .~ . NO.2 . » .NO. 3
.5 Protectlve : : ‘Protective ' . Protective
: . Coatlng ' . Coating Coating
 Polymer a Alﬁminium Foil " Polymer
Film IOA“' - L o ’ : _ Filn'l IIAII \
- Watéxproofiqg ~ ‘Polymer " - Aluminium
10 Adhesive Film "aA" o Foil_
Waterproofing Polymer
Adhesive = : Film "B"
‘Water-
_ -~ proofing .
15 : . o : _ " Adhesive

The polymer film "A" used in the laminates of
- Table II was.a cross-laminated,_high-density polyethylene
composite film (four, 2-mil thick, 0.05 mm., films pre-
laminatedxtogether, having a total thickness of 0.008
- 20 inches (8 mils, 0.2 mm.). The alﬁminium foil layer had
a thickness of 0.35 mils.(0.009 mm.). The waterproofing
adhesive'layer was 60 mils (1,5 mm.) thick and comprised
a self-adhesivé; normally tacky mixture of asphalt,
styrene-bgtadiene rubber and mineral oil. The water- '_
25 .proofing adheéive layer was applied to the laminates last. -

' The polymer film "B" was a 1 mil (0.025 mm.) thick layer



to‘lmatop of ,each | am nate comprised a 7 m| (0.18 mm) thick layer of a -

proprisetary "fiel d-applied" coating conposition containing asphalt;

pl astici zers, and al umi nium5 flakes for heat reflectance. Portions of

edch of the laminates of Table | neasuring 12 inches by 12 .inches (30.cm by

30 cm) were adhered, adhesive side down, to a substrate and subjectéd“tgézm

. “flame spread" test to determ ne the rate of spread 10 of a flanme appli?
t%ﬂ%ﬁé upper ‘surfaces thereof while the |anm nates were naintained at an-
angle to the flame. The flame directed at the surface of lanminate No. 1

spread 12 inches (30 cm) after 2 mnutes hat®etapsed while the flane

directed at the surfaces of |amnates Nos. 2 and 3 15 spread 7.5 inches

(19 cm) after &f niomomer heelsthabilu., Fiheipretestivecorting appdied

| am nates Nos. 1 to 3 neasuring 3. inches by 6 inches (7.5 by 15 cm) were

al so agai n adhetedthe BoRUBStPachk, lamieate ccampreisRiva Arfiil heO 48 d8hcl of

exposure 10 a (VAR SHOTEr 081 PERRFLELHT O FEPH TP oM 99R4° [ ERR (o
() o 1t Sobliondy 01 ok SRS BEDRHIL , oTR0uEEBESES, LAF AR o ”
L0, Sovever s uetdand eegboligug, 1 (e remer of Faure 2
Portions of each of the laminates of Table I
measuring 12 inches by 12 inches (30 cmby 30 cni.) were
: édhered, adhesive side down, to a sﬁbstrate and subjected
to a.“flame spréad" test-to_dete;mine the rate of spread
10 of a flame applied to the upper sﬁffaces thereof while
the laminates were ﬁaintained at an angle to the flame.
"j Thé flame directed at the sufface-of léminate No. 1 spread
12.inches.(30 cm. ) after 2 minutes had elapsed while the
. flame directed at the surfaces of laminates Nbs..z and 3
15 spread 7.5 inchés.(lQ cm.) after 5 minutes had elapsed.
Portions of each of the sample laminatés Nos. 1
to 3 méaéuring'3 inches by 6 inches (7.5 by 15 cm.) were
also again adhered to a substrate, adhesive side down,
and the tendency of each to curl at its edges was
20 observed at 70°F (21°C,) after exposure to a temperature
cycle ranging from 150°F to minus 15°F (55°C to-26°C).
Laminate No. 1 exhibited no edge curl. The edges of
" laminate No. 2 cufled'upwardly away from the éubstrate,
' while the edges of laminate No. 3 curied downwardly |
25 “towardefhe substrate in the manner of Figure 2, ideally

eXhibiting'a'"built-in“ edge séaling ability.



Exanpl e II*(Cbnparggon) Several rols of a self-adhesive materprooflng
| ami nate strip neasuring 3 foot (91.4 cm) wide by 60 feet (18.3 m) .Iong

and having a sixty mil-thick (1.5 m)-5  layer of waterproofing VT
bi t um nous -adhesive as in the lanminates of Table I, were appl i ed to the *
roof- of a departnent store in Long Island, NEM/Ybrk US A, in March of
1978.  THe rolls were sold to a comerci al rooflng rnstaller who applled o
themto the roof as part of 10 the flashing used in the roof. The -ﬁf
| ami nate was simlar in construction to that of Sanple No. 2 in Table Il

. (the netal foil above the_ponner_fiInT“ﬁF%"the di fference being thatin :

- place of the 7 mil.s thick (0.2 nm) _prot cti oatlnorus d |n Table 11, a
thin, protective coating of 15 " SR £eA GRS in ("Surlyn" is.

a trademark of DuPont de r he
surface of the alun1n|um%gaqy$ gsbenlg%F§ %Pe%&b% %a?%&é&ve |§gt
weat her protec I I r a u

sl nared Mt Helslir ARy P obe 308, 42 f:9 %ﬁa&b 60 edae

made of the app e e strlp showed 't s te to curl

upwardly away f(n@n3 hg, jubsnfiand Waviad laes:.eetgnml\letmeﬁd 1a./sm)at e
strip has been described in connection with its usage in the formation of a

conti NUOUS WAt Qiagero i grateripredsE ingo bituti nouso hdheaive as inadhiecal
‘reasons a lam nate having a width of at least 36 inches (91.4 cm is
desired, strlpiamlnates of Table II, wexre applied to the roof of a-
- department store in Long Island, NEW'Ybrk U.S.A., in
March of 1978._ The rolls were sold to a commerclal
'rooflng installer who applled them to the roof as part of
10 the flashing used 1n the roof. The 1am1nate was similar
in construction to that:of.Sample No. 2 in.Table II (the
 metal foil above the polymer film "A"), the difference
being.thatj;1piaoe-of tho 7 mils thick (0,2 mm.)} protective
coating used'in_Tablé'I;, a thin, protective coating of | |
15 "Surlyn" brand ionomer resih ("surlyn" is a trademark of
DuPont de NEmoﬁrs, E.I. & Co.) was factory appiied to the
surfaco of the aluminium_foil‘remote from,polymer film
npw to give it weather.protecﬁion. _Approximately one
month later a visual observation ﬁade of the applied
20 lamlnate strip showed the edges tending to curl upwardly
'away from the substrate. : _
 While the inventive roofing laminate strip
has been_déscribed in conoéotion_with.its_usago in the
formation.of a_continuous'warerproofing membrane_upon'a
25 roof where for practical reaoons o_laminate having a width

of at'least 36 inches (91.4 cm) is‘deoired, strips



- 21 - having, narrower dinensions can be utilized in other -roofing
appli<ations. For instance, strips of the inventive |am nate having a
mndth of about 4 inches (10 cn can be used to cover ‘the joints between,
e*g., 5 i nsul'ation boards in roofs. Also for, e.g:, use as flashing
strips in roofing applications, the |am nate strlps of the invention my
‘have a width of, e.g., 12 inches (30 cn). Reference is made to our .
e“pgndlng appllcatlon 10. No 81 18059. |In that application we claima 49
wat er - proofed construction conpr|3|ng a substrate havi-ng a continuous B
adherent wat erproofing |ayer, the sai d=w@lemproofing kayer conprising a
plurality of pre- .fornmed, fl exibl e pressure-sensitiveiadhesi ve water- 15 -
proofi ng | ani nathavingaarzcyes dimensiens,feRabes ubdiligedodpr PEBET prior to

f0a Lover | Lﬁeﬁrqoaia' 2 msﬂ%c%ﬁ?ﬁm G, ToPc LB FanCER PEFYES BRothB. il aotic.
géfgngﬂggir?drg é?"?n rn%ﬁl gﬁ& %%%@?’gné sé‘cong‘E ?gggsubi%FQX|bléhgheet .
firet Layer and e 0 ?’ﬁ,mr'ﬁ%yer (PR R SorRee bR e e T
I A o ] s s, L pbsetig o
flashing strips in roofing appllcatlons, the lam;nate '
strips of the invention mayghave a w:dth'of, €.g.,
12 inches (30 om). | | | |
'Reference is made to oﬁr cepending.epplication_
10, No 81 18059. In that applicatieh we claim a-..wat.er'-.
proofed construction comprising a substrate having e
continuous adherent waterproofing layer, the eaid |
waterproofing layer comprising a plurelity ef pree.
formed, flexible preSsure-sensitiveeadhesive wateré
15 proofing lahinates, the said pre-formed laminates being
comprised, prior to application to the said:subetrate,
of an uﬁper support layer (a) laminated to:a lower
layer (b) of waterproofing, pressure—sensitive, thermo-
‘pPlastic bituminous adhesive composition. edjacent-to )
20 the said substrate, the said support layer (a) comprlslng .
- first and second layers of flexible sheet materlal |
. laminated together. the said second layer being between
the said flrst layer and the said lower layer (b) of -
adhesive compos1tlon. the samd first layer hav1ng a '
25 hlgher coefficient of linear thermal expanslenethan

.the said secoﬁd layer, the_saidIupper_Suppoft'layer



- 2la - (-a) having relatlvely good thernmal dinensional stability and

exhi biting substantially "lay-flat" appearance prior to lamnation to the,
said adhesive layer (b). so that, because of the said differing .
coefficients of & hermal 5 expansi on, the edges of the said |am nates are™ #
caused Edﬂﬁurl &bmnmard towards the said substrate after application of the
said lamhates to the said substrate and exposure to elevated tenperature.
We also claima lamnate for use in such a.construction and conprising 10 C}‘J
an upper support layer (a) lamnated to a | ower layer (b) of waterproofing,:
pressure-sensitive thernoplastic bi t um noR3aadhesi ve conposition, the said
support layer (a) conprising first and second |ayers of flexible sheet

mat eri al | ani nat éa)tbavingr reintively geednuheuwél 8imensignabt gtabilhty

said first layer and the said |ower |ayer (b) of adhesjve conposition, the
said first Iayeraﬁﬂv?ﬁﬁlﬁiﬁiﬁﬁeF“PSEFF ipd Y. olayrfiat” | ABPRAF2RABRELOR

?ZE& vel if:gﬁoie?-ﬁﬁ a%a%ﬁsn??asﬁﬁe25355@3#??@?%&? i bB)ynge Hae,
adnesive [ayer (BpCebEb,of"REE ] %ésa%#?{?ﬁm?aaﬁb?g%%g?%g groidbla |,

ol 510§ kg e cebcacenct o shsaoninton skt
'-SUbJ ect matter webhefrih@owfiwaedaotolleds! ehassaiat babateaeat aggeg.
application of the said laminates to the said substrate
and expoSuxe to elevated temperature. We alsq claim a.
laﬁinate,fOr'uBe in such a construCtion and comprising o
.1ol an ﬁpper support layérf(é).lamihated to a lower layei
| (b) of waterprooflng, pressure-sen81t1ve thermoplastlc
bituminous adhes;ve composition, the said. support layer
(a) comprzslng first and-secondulayers of flex;ble sheet
material laminated together, the said second layer being
15 between the said first layer and the said lower layer
(b) of adhesive composition, the said first layer
having a higher coefficient of linear thermal expansion
~ than the said second layer, the said upper sﬁpp0rt
layer (a) having relatively good thermal ‘dimensional
' 20 stability and exhibiting substantially "iay-flat"
appéarance prior'toilaminafion to the said adhesive '
layer (b) so that Ehe'edges of the said iaminates are
'caused to curl downwards after applmcatlon to a
'substrate and exposure to- elevated temperature.
25 However; we specifically disclaim from that applicatibn
subject métter within the scope ‘of the clalms of the

pre sent case.



-22- CLAI MS1..A materproofed roof construction conprising a roof
substrate and a conti nuous ‘wat er proofing | ayer adhered thereto made up. of a
pluraltity ‘of strips of prefornmed, flexible: materprooflng | am nat e, the_sald
5 ¥ preformed | am nates including an upper support fayer of synthetic

_ nous adhesive conposition-which i$ benemt adhered to 10 the
netal |ayer, said adhesive |ayer being adhered to the said roof substrate.
2. A roof construction according to claim1, wherein the said adhesive
conposition conprises a m xture of a pohwnﬂZaﬂd bi tumen. 15 3.
A roof construction according to claim?2, wherein the said polyner is
natural or synthetic rubber and the sa&ilhﬁLﬁhéﬁJis asphalt. 4. A roof
construction according to cl wherein the said adhesive

“conposi tion addltlonally 20 ﬁ-nt ;VE ?ﬁ?ﬁﬂ ed,j ook constiyc g (SpRrifing

hermopr st o B ok hhi e e USRS L odeng 1250

polyner film. a thin [ayer of netal h and directly adhefed
%e support layer, and a |ayer oflmlemlm , i I!!ﬁ)ressure sensitive 51
bi t*

adhered thereto made up of a plurality of strips of
preformed._flexibLe.waterproofing laminate, the said

5 preformed laminateslincluding an upper suppqrt'layer of
synthetic polymer film, a thin layer of metal'positiohed
beneath and directly adhered to the support layer. and a
player of waterprooflng. pressure—sen31t1ve bituminous
adhes;ve cemp031tlon which is beneath and adhered to'

10 the metal layer, said adhesive layer being adhered to

- the said roof sﬁbstrate. |

‘2._ A.roof constrﬁction according to claim 1,
wherein the said adhe51ve comp051tlon comprises a |
mixture of a polymer and bitumen.

15 ' 3. A roof constructlon according'to claim 2,
wherein the sa1d polymer 1s natural or synthetlc rubber
and the said bitumen is asphalt. _ |

.' 4. A roof aonstructlon accordlng to claim 2,
or 3, wherezn the sazd adhesive comp051tlon addltzonally

20 contalns mineral 011

5. A roof constructlon accordlng to claim 1,

wherezn the sald adhesive compos;t;on 1s thermoplastlc.



-23- 6.- A roof construction according to any of Clains 1 to 5, wherein the
said netal filmhas a thickness of from0.-06625to 0.004 inches (0.006 (o
0.1 nm, the said upper support layer of 5 . _polymer filmhas a thickneds
of from™0.002 to 0.025 inches ‘mu“ﬂmalwﬂ“!gﬂ“{;and the sai d adhesive | ayer®
has a thickness of at |east O. | 10D (A RIANEE © .. 7. A r.oof construction
accordi'ng to any of Clains 1 td*6f"mﬁerein.the said nmetal .is alumnium 1 o
8. A roof construction according to any of ainms 1 to 7, wherein the saiggy™ -
lam nate is iQ the form of a'contingpgé strip having a wdth of at |east 36
inbhes_(gl.dbﬁnj, and a length greatef " than the said width. 15" :

9. A rodf construction agcopdi-agst Q:o?z@&rﬁ;t:tgo?:j dRcbridind t\eshshg) gethe said -
| ami nat™® prior td utilization in the said roof has a protectivé coating or
filmon the sugh: 1 e s5awhediel®’ they daidl meadmeilk has @mote fromthe
said netal film 2 o 10. A roof construction according to Caim

9, wherein thethicknpsst oft ifremc00t 00026 tbi bu004 Anghested. 11. A roof =
construction according to Caim 10, wherein the said pignment is carbon

bl ack. 12. A r d6f.006nder Getli omdac tvedisadd uppey suppert dayersof to 8, .
havi.ng a conti nuQus protective coatig&@Pver_said_materproofing | ayer - -

appl i ed a¥ter PReYmEENLilsnhae ehéhigkaems ofpfaom ﬁgopéyéﬁ'@hogéid.roof.

ihcheé (0.05 to 0.6 mm), and the said adhesive layer

has a thickness of at least 0.010 ‘inch (0.25 mm).
7. A roof construction ACC6rding to any of
Claims l.ﬁo 6, whérein the said metal is aluminium.

10 - 8. A toof cénstrucéipniaccbrding to any of
Claims 1 td.7,ZWhefein_the said laminate is in the |
form of a continuous stfip'having a width of at
least 36 inches (91.4 cm), and.a iengﬁh gréater than
the said width. |

15 - 9.'A roof cthtruction aédéfding to any of
Claims 1 to 8, wherein the said laminate prior to
utilizafion_ih'the said roof has a protectivé coating
or £ilm on the surface of the said upper-léyer of
.polymer f£ilm remote from the said metal film.

20 '~ 10. A roof construction according to Claim 9,
wherein the said pfbtedtivé coating or film is pigmented.
| 11. A roof construction according to Claim 10,
ﬁherein the.said.pigmént is carbon black. o

| 12. A roof construction accofdihg to any of

‘25 Claims 1 to 8, having a continuous protective coating

| over said waterproofing layer éppligd after the fo:maﬁion

of the said waterproofing layer on said roof.



- . 2
-24-- 13. A roof construction according to Caim 12 wherein the said
protactive coating is a bitunmen- containing conposition. 14. A roof
~copStruction according to Claim12 or I3, Wierern-the said protective .

chating contains netal particle tructioon according to any
of aims 1 to 14, wherein the Immmmﬂﬂ liﬁﬂ t layer is a film of |
-pol.yol-efin, polyani de, polyester* pélyuret hanes pol yvinyl chloride, a o
ol ymer of vinyl chloride and vinylidene chloride, or a synthetic rubber.
16." A roof construction according to ange4gf Clains 1 to 15, wherein the.
sai d upper support |ayer of polyner filmconprises a cross-|laminated .
pol yrreric filmor.a biaxildJ A oo tcethgixtuoteone sddanditiy t& Odefim 1253
construction according to Caim16, wherein the said filmconprises high
density pol yol efwhemrimpdheetdaild peratacdiivehaicaitingl §s & hddfumegnst ructi on
according to any of Cainms 1 to 17, wherein the said upper support |ayer of
pol yreric fil m eomhaigdaa gepaddtian.m havi ng a hi gher coefficient of
| i near thermal expansion than the said netal filmlayer, so that the edges
of the said |aninates cut4-déwkRatd aRwrrsHipn aacPrae Sp&ladie after
~applicati C_m of tlrﬁe osra_“l .l aerer}%ti%s the tsg.e:r.i %Ir%tective coating contains

metal particles; _

15, A roof construction according to any of
Claihs_l_to 14, wherein the said upper support layer
is a film_of polyolefin, polyamide, polyesterh

' pélYurethane. polyvinyl chldridé,-a cépolymer'of vinyl
chloride énd vinylidene chloride, or a sYnthetic r@bbe:.
| 16. A roof constrﬁcﬁion according to any of
Claims 1 to 15, wherein the said.uppér support layer

.of"poiymer film compfises a crosé—laminated polymeric
film or a biaxially—orientéd éolymeric film.

17. A roof construction according.to Claim 16,
wherein the said film comprises high density polyolefin
or polyethylene te:ephthalate.

18.'A roof construction according to any of
Claims 1 to 17, whérein the said upper'sﬁppért layer
of polymerié film comprises a poiymer film haviné a
“higher coefficient of linear thermal expansion than the -~
said metal film.laygr, so that the edges_of_the said._
laminates curl downward Eowards the;said roof substrate
after app;iéation of the said laminates_td'thé said |

roof and exposure to elevated temperature;



~roof and exposure to el evat ed t enper at ur e. - 25 - .19. Aroof
construction according to claim18, wherein the said upper- support |ayer gf

polymer filmis a f|In1haV|ng LeLaLryeLy_gnod_Lhernal dlnen5|onal stability,

and is adhered to the |l mto form | ami nate prior.to *

| ani nation to the sai d Iower llm ll m ﬂlll/&lmorrposmlon and the -~ . _
resulting first |amnate exh|b| | ay-flat" appearance. ,_;J_

20. A roof constructlon substantlalfy as erelnbefore described with - -
._referenceﬁyﬁ the acconpanying 10 draw ngs. 21.- A preforned flexible )
roofipng lam nate in the formof a continuéBs=strip having a length greater

thagts. wi dt h* and- i ncl udi ng an_upper. support |ayéer of synthetic polyner
film a thin layer of netaﬂgposﬁtFBﬁgdCQBSEEHEQ%ﬂnaﬁﬂcaﬂﬁ%P@dtﬂiFEE%Fy to

iR wgan"%h%*:%gfg L&ﬁﬁg@gﬁﬁﬁf;@“@sy%g“ﬁtt SR B IR
removabl e means yg B g4 94t yLOgSULLICEs 9L LN AANERLYRAF OGP aagiggaiemte.
aye

fromthe 20 said am nate®accordrng wher ei'n

the renovable ”EQESb&ﬂEkgdSﬁdalaaXGheQEdSEﬁeEhgaLSiaahe&ﬁﬂnfﬁﬁhetérf&%ﬁhe
said adhe5|ve Wi thout substantial damage theret
'5 a first laminate prior to lamination to the said lower
layer of adhesive composition,'and the resulting first
laminate exhiblts a substantlally "lay—flat" appearance.-
| 20. A roof constructlon substantlally as
_herelnhefore descrlbed wzth reference to the accompanylng
10. draw1ngs. | | '
21. A preformed,flexlble rooflng lamlnate
in the form of a contlnuous strzp having a length greater
than its width and including an upper support layer of
syntheticfpolymer film, a thin layer of_metal positioned
15 beneath and adhered directly to the support layer, a
| iayer'of waterproofing; pressure-sensitive bituminous
 adhesive cemposition'Whicn is beneath and adhered to
the metal layer, and removable meane to protect the
‘surface of the adhesive composition remote from the
20._said'metal layer. | | |
| ' 22, A laminate'aceording to claim'él._wherein
the remevable means includes a layer of sheet material
‘removable from the said adhesive without substantial

' damage thereto.



-26- 23.- Alamnate according to Claim21 or 22, wherein the said adhesive
conpgsi ti on conprlses a nmxture of a pol ymer and bltunen 24. A lam nate
acgotding to-ddim23, wherei is natural- or synthetig
rﬁbber and the said bitunen is as halt m nate according to C aim
23 or' 24, wherein the said adhe mmaddl tionally contains
- peralsoil. 10 . © 26. A ng to daim?2 r 22,
fer.ein the said adhesive conp05|t|on |s thernopl astic. 27. AYI n1nate
according to any of Claims 21 to 26, rein the said netal filmhas a
t hi ckness of from 0.00025 to 0.004 incfiées (0.006 to-15 0.1 mm, the said
upper - support |ayer of pobgneg %ahﬂhgéé tBLEK ﬁ§s§°qé diqmP. 82250 0. 025

i nches, (0.05 to 0.6 mm), ~and the said a esive Tayer as a thi ckness of at
‘least 0.010 i nchyf@r38nMthe aéldﬁaaaabﬂeéecaﬂgesﬂtﬂant@o@ylaésqahmxzﬁe 20
to 27, wherein the said netal is alumnium A | am nate according to:any
of Clalns 21 to 8f, anpelgmert Aagdskitdumentih is at |east 36 inches (91.4 cm.
30. A lanminate according to any of Clains 21 25 to 29, having a protective
coatlng or filmapplied t@4. A laminate according to claim 23, wherein

5 the said polymer is natural or synthetlc rubber and
the said bitumen is asphalt. | | _

25. A laminate according to Claim 23 or 24,
wherein the sai& adhesive compositioh additionally
contalns mineral 011. o _ _

10 26. A lamlnate ‘according to c1a1m 21 or 22,
- wherein the said adhesive composition is thermoplastic.

27. A laminate accoxrding to any of Claims 21
to 26, wherein the said metal film has a thickness Of
from 0.00025 to 0.004 inches (0.006 to

15 0.1 mm); the said upper support layer.of_polymer film
has-a.thickness of from 0.002 to 0.025 inches, . |
(0.05 to 0.6 mm), and the said adhesive layer has a
thickness of at least 0.010linch (0.25 mm).:,

28. Ajlaminate according to any of Claims 21

20 to 27, wherein the said metal is aluminium.

- 29. A laminate according to any of Claims 21
to 28, wherein the sald w1dth is at least 36 inches

(91.4 cm). |

30. A laminate acoordiné to any of Claims 21

25 to 29, having a protectiVé coating or £ilm applied to

~ the said upper support layer of polymer film remote from
the said metal fllm.



t he sai d upper support | ayer of polyner filmrenote fromthe. said netal

film -27- 31. Alamnate accordin to O aim30, whierein the sai d
protective coating or filmis plgnented 32. A lamnate according to' C|a|HL, 3
31, wherein the said pigne tﬂ k. -33. Alamnate accordlng to ?
any of Clainms 21 to 32, V\hmmm‘mmmm mper support layer is a filmof a -
pol yol ef i.n, pol yam de, pol yester, Lpd!y&refhane pol yvinyl chloride, a - -;;)
copolynﬁﬁéof vinyl chloride and vinylidene chloride, or a synthetic rubber

34. A lanminate according to any of2 ainms 21 to 33, wherein the said upper
upport |ayer of polyner filmis a“tross-|aninated polymeric filmor a

blaX|eIIy or|ented?folanéﬁgngtén;ﬁggrdfh-aganﬁ &c§8r3$ﬂgr%gnCIaln134

wherein the said fiTm conprises Hef yet hyl ene

t erepht hal gl e. s§§d§§r$@€%§g?g égggfggegrtg lgfp HEedl to 35, wherein

t he sai d upper sup of ric fi cohprises a polymer film
having a hi gher coeg$i CAenamQﬁatensaéoiafﬁgahoeapaﬂﬁl an, tyaarthg sai d netal
fi.lmlayer so that. the edges of the said |anm nate curl downwar d towar ds the

said roof ehéesab@pbignéntnisfcatbonablatRuinate to said roof and exposure
to elevated

33. A laminate according to any of Claims 21
.to 32, wherein the said upper'suppoft“layer is-a film
of a polyolefln. polyamlde polyester, polyurethane,
Hpolyv;nyl chlorlde, a copolymer of v1nyl chlorlde and
vinylidene chloride, or a synthetic rubber. -
| 34. A laminate according to eny of Claims 21
‘to. 33, wherein the said upper support layer of- polymer
film is a cross-laminated polymexic.film_or a biaxially-
driented polymeric £ilm. |
| 35. A laminate according to_Claim“34.,wherein
‘the said film comprises high density polyolefin or
pqiyethYlene terephthalete.
36. A laminate according to any of Claims 21
to 35, wherein the said upper support layer of polymeric
film'comprisee a polymerzfilm having a higher coefficient
of linear thermal expansioe than the said metal £ilm
layer so that the edges of the said laminate curl
‘downward towards the. said roof after application of
the said laminate to sald roof and exposure to elevated
temperature._ E _
'37. A laminate according to Claim 36, wherein

the said upper support layer of polymer film is a film



tenperature. 37. A lam nate according to Caim36, wherein the said upper
suppgrt’ | ayer of polynmer filmis a film - -28- having relatively good : _
" therfal dinensional stability and is adhered to the said netal filmto form

c.amirst lamnate prior to | am ”m"gmm“llﬂﬂmm wer -l ayer of adhesive '
conpg@sition, and the resulting | m.nate exhibits a“ o
-substantially "lay-flat" appear&ance, 38" A®l afi nate accoxding-tﬁgplain121,-'-

§ug§tantially as hereinbefore described in Exanple 1, |am nate 3. 39. A
preformed, flexible roofing |am nate 15 constructed and arranged
substantially as herei nbefore descrb@® ®mith reference to and as

HTustrated 10 L0 3e10B Y $oda thadfial dimensional stability

and is adhered to the said metal film to form a first
laminate prior to 1amination to: said lower layer of
adhesivéncamposition, and the resulting said first
5 laminate exhibits a substantially "lay-flat" éppearance.
38.. A laminate according to claim 21,
substantially as hereinbefore described in Example 1,
laminate No 3. | |
| 39. -A-préformed, flexibie_roofing laminate
15 constructed and arranged substantially as ﬁeteinbefofe
described Qith reference to and as illustrated in the

accompanying drawings.




