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It is known that building surfaces, such as foundations, concrete decks, roofs,
and the like, can be sealed in a waterproof manner by formation thereon of a
continuous membrane of a bituminous composition that is substahtially impermeable
to moisture. The term "bituminous composition” as used in the present disclosure
refers to compositions based on tar, asphalt or pitch with or without added
components. Historically, such waterproofing membranes were formed by "in situ”
application of a bituminous composition, along with one or more "plys" of bitumen-
saturated felts. One disadvantage of this procedure is that the formation of a layer of
waterproofing sealant at the job site was dependent upon uniform application. Such

“application caused additional expenses of labor at the job site. Moreover, vertical
substructural membranes were often unmanageable.

In more recent times, waterproofing of structural surfaces was done by using
preformed, flexible membranes of bituminous compositions that were pressure-
sensitive. These waterproofing materials had a laminate structure comprising a
support sheet, such as a polymer film, adhered to a membrane of a flexible self-
adhesive bituminous composition superimposed on the support sheet. As taught in
Canadian Pat. No. 1,008,738 of Davis, it was known to employ in the support sheet a
cross-laminated or biaxially-oriented synthetic polymeric film to avoid wrinkling after

exposure to outdoor sunlight.
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formed waterproofing laminate membrane. Thus, the present invention is directed to
membrane systems wherein a reflecting pigment coatin.g is not separately coated in
the process of forming the laminate membrane structure.

Moreover, reflective pigments, which appear white or whitish in color, are
sometimes discolored due to the migration of oils from the bituminous rubber
adhesive layer. The use of oil-barrier layers in waterproofing laminate m_embranes is
known, and can be referred to with respect to the issues just discussed ab&ve. For
example, U.S. Pat. No. 4,396,665 of Rowe and No. 4,585,682 of Colarusso et al. teach
the use of a thin layer of metal film to prevent migration of oils in the bitumen
adhesive composition layer from reaching an uppermost polymeric support film.
However, the use of the metal film is expensive, and presents thermal expansion
issues which must be considered.

Canadian Patent No. 1,145,109 of Hufst disclosed an oil-resistant polymer
coating applied in liquid form between a first layer of bituminous self-adhesive
composition and a second layer of bituminous composition which was substantially
non-adhesive. The oil barrier coating prevented oil from one of the bituminous layers

- from migrating to the other layer. Along these lines, U.S. Pat. No. 4,442,148 of Stierli
taught the use of an oil barrier coating layer, but one which was located between the

polymeric carrier sheet and contiguous bituminous adhesive layer.
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It is a purpose of the present invention to integrate in an effective, convenient,

and cost-saving manner certain diverse properties, such as light-reflectivity to
minimize thermal gain from sunlight, light absorptivity to minimize light transmission
to the bituminous layer, and oil-barrier properties to prevent migration of oils which
would stain a light reflective outer layer which is usually white or whitish in color.

As will be further described herein, the présent invention is directe& to
providing novel laminates in which an oil-barrier layer is used in conjunction with an
incorporated additive that provides light reflectivity; and, according to the invention,
one of the purposes is to provide both of these features in the same step so that they do
not need to be separately applied. In still further embodiments of the invention, an
additive for blocking the transmission of light (including ultraviolet light), such as
carbon black, is further incorporated in a layef beneath the outermost layer which
incorporates the light-reflective additive as just described.

In an exemplary embodiment of the invention, a rollable, pre-formed
membrane laminate for waterproofing structural surfaces, comprises a flexible
waterproof and waterproofing self-adhesive bituminous membrane layer having oil
therein: and a polymeric support carrier sheet non-removably adhered to the

bituminous membrane layer, the carrier sheet comprising a first polymeric layer, a
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bituminous material and (b) natural or synthetic polymer, preferably a rubber or other

elastomer polymer. The term "bituminous material" as used herein includes
compositions containing asphalt, tar such as coal tar, or pitch. The bituminous
adhesive may be reinforced with fibers and/or particulate fillers. In additic;n to any
oils normally present in the bitumen, the adhesive composition may also contain a
conventional extender component such as an aromatic oil. As aforementioned, the
preferred polymer component is rubber which may be virgin rubber or a synthetic
rubber (e.g., SBS, SBR) blended into the bitumen, and preferably extender oil at an
elevated temperature, to form a smooth mix.

The bituminous adhesive layer 12, at léast at its surface remote from the
carrier support sheet 14 is, as mentioned, preferably pressure-sensitive and tacky at
normal ambient temperature in order that it be self-adhesive to the substrate surface
(e.g., foundation, concrete deck, roof). The bituminous layer 12 serves to form a
continuous waterproofing layer which is elastic and self-sealing against punctures at
high and low temperature. Preferably, the thickness of the bituminous layer 12 is in

the range of 10 to 200 mils thick, and more preferably is about 30 to 60 mils
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The carrier sheet assembly 14 comprises a first polymeric layer 16 and a

second polymeric layer 18 which may be laminated to this first layer 16. The
dimensional stability of these two layers 16 and 18 can be, and are typically, adversely
affected by oils present in the bituminous membrane 12, especially when the laminate
10 is exposed to elevated temperatures as may be experienced in roof top
environments.. The first and second layers 16 and 18 may be comprised of a
polyolefin film such as polyethylene, and the film may be uniaxially oriented,
biaxially-oriented or cross laminated, as is known in the art. .

In the present invention, the first carrier sheet layer 16, which is l&‘:ated on the
side of the second carrier sheet layer 18 opposite the bituminous layer 12, further
comprises at least one additive operative to reflect visible light. Preferably, the
additive 17 imparts a white or whitish color to the first polymeric layer 16. The
additive can be selected from the group consisting of titanium dioxide, calcium
carbonate, and zinc oxide. Titanium dioxide is preferred.

At least one oil-resistant and oil-impermeable synthetic polymer layer 20, as
may be known in the art, is located between the first layer 16 and bituminous layer 12.
In a preferred method for making the second polymer layer 18, at least one oil-
impermeable synthetic polymer layer film 20 is co-extruded with the second
polymeric layer 18. If only one oil-impermeable polymeric layer 20 is co-extruded
with the second polymer layer 18, the oil-barrier layer 20 side can be positioned such

that it is located between the first 16 and 18 carrier sheet layers or between the two
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oil-impermeable film layer with each of said first 16 and second 18 polymer layers, or

by co-extruding an oil-impermeable layer on the opposing sides of the second
polymer carrier layer 18.

In further exemplary embodiments, an oil-barrier film 20 can be extruded on
each of the first 16 and second 18 polymeric film layers and located on opposing sides
of those two layers 16/18. One or more oil-barrier film layers 20 can, of course, be
located between the first 16 and second 18 polymer layers. Further exemplary
embodiments comprise an oil barrier film layer 20 located on both sides of each of the
first and second polymer sheet layers 16 and 18. The advantage of locating one or
more oil-impermeable layers 20 in a symmetrical fashion within the carrier sheet
assembly 14 is to increase dimensional stability over time. _

The oil-resistant polymeric layer 20 can be any known polymeric material
which is capable of acting as an oil passage barrier with respect to the support sheet
member, and in particular the outer-most first polymeric layer 16. Suitable oil-
resistant polymer layer 20 materials can comprise a material such as a polyamide, a
polyethylene terephthalate, a polyvinyl acetate, a polyvinylidene chloride, and other
co-extrudable film materials that might be known in the film packaging arts. The
polymer 20 material can also contain additives to improve its properties.

In further exemplary embodiments, a light absorbing additive, as may be

known in the coating arts, preferably such as carbon black, can be incorporated into

This Sheet Has Been Reilaced
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10 is installed on the substrate surface (not shown) to be protected.

The advantages of the novel selection and arrangement of components
described herein is to lower thermal gain from sunlight, to improve thereby the
dimensional characteristics of the laminate, especially in southern climates, and to
eliminate the migration of oils, especially aromatic oils, into the film composite which
would otherwise cause loss of reflectivity and hgve deleterious effects on dimensional
stability. Furthermore, the solar effects on the bituminous compound a:e“"fninimized
due to decrease light transmissivity in the laminate.

Preferably, although not necessarily, where more than one oil-impermeable
polymeric layer 20 is used, the support carrier assembly 14 should employ such layers
in a symmetrical arrangement to minimize curling or other deformation due to the use
of different materials in the first and second layers 16/18 and in the oil-impermeable
polymeric layer 20. For example, the waterproofing membrane laminate 10 may
contain a carrier sheet assembly 14 comprising first and second sheet layers 16 and
18, laminated together, each of which is formed by co-extruding between two
polyethylene films an oil-impermeable polymeric film. A tie coat adhesive as will be

known to those in the art may be used to adhere the two polyethylene layers co-

extruded with the inner oil-impermeable layer.
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barrier fi I“%nﬁﬁ%?eggggll+gg’§rggd§#%%?&togﬁé?g?eogﬁgac Qg!f_tiﬁgﬁ?#és? and second
pol yner sheglynledtilfh j@bf{&x&ﬁdmgaﬁd ?@lm&mgﬂnﬁio Wik af lef 0RO Bf Qid fiRt €

oi | -inperneabl e layers 20 in a symmetrical fashion within the carrier sheet
assenbly 146ia8diopsécond ¢garidt sr?gah@n@dt l&ersbhhd providied a valBproofand  The

oil -resistant polyneric |ayer can be any known polyneric material which

i s capabl e vaterpiofing bitamanvus ldyep s shgrebp said bitumiviouk layesisawh-rémovdbdy suppor t
sheet menber, and in particular the outer-nost firit polyneric |ayer 16.

Sui t abl e oiattached4¢é said parrignsuppert sheey asse@dblynbd on a side opposite sard firstepolymert er i al
such as a polyam de, a polyethylene terephthalate, a polyvinyl acetate, a
pol yvi nyl i didmed 6cRFePPIating said lightreflectivgadditiva 41 dhe roeximestion ofsaid eifrat ni ght
be known in the fl’{eg] packagi ng arts. The polymer 20 material c al so
contai n addPPFRASEdIeday iy Hoes -qf§trbq:t ARg process significance when one takes 1nto

syess cafLfdiisroiFrelh el RS A A okl 7Y
sheet gagea%%% At G B ST T T A S
Agggf' Si ngfgﬁgtﬁéﬁ%ﬁ%%%% {}%& ralbc é‘glegarrgat?ggclggl%? lée?%émg °Qﬁ%?d§ r?%a%x’?‘é* ective

addi t1ve SuRhedts boll G RelbRddlfer SURaYePal ahdiof RAELS: &l dHipermatle! educes
solar thermal gain, while the second carrier sheet [ayer 18 and optionally

an oil -resijgleand, prevritd extrhsttEsf safd layeds #8/20.. such as adj acent the bitum nous
| ayer 12 and/or between the first
A further exemplary method for fabricating a waterproofing membrane

laminate comprises the steps of: coextruding together a first polymer layer, preferably
comprised of polyethylene, said first layer incorporating a light reflective additive
such as titanium dioxide, with a second polymer layer operative as an oil-resistant and
oil-impermeable barrier, said barrier layer comprising é polyethylene terephthalate, a
polyamide, a polyvinyl acetate, a polyvinylidene chloride, or mixture thereof, and said
oil-impermeable layer further comprising carbon black; and providing thereupon a
contiguous non-removably adhered waterproof and waterproofing bituminous
adhesive layer.

As modifications and equivalents may appear evident to those skilled in the art

in viewing the disclosure herein, the scope of the invention is not intended to be



.pol yner. layer 16 and the bituminous |ayer 12) contains a |ight-absorptive
material, such as carbon black, to m ni-moze transm ssion of solar energy to
‘the bitum nous layer 12, The |ight-absorptive material 19 is operative to
"block visible or ultra-violet light fromreaching the bitum nous

conposi ti ojmieq i i nat.e 10.is installed on the
substrate Surfa?g%?%%?ﬁgﬁ%&ﬁ§ﬂ%%Bigggp%?ggfé%pgenmoﬁnwn hghggfghtages of
t he novel ﬁﬁh@ﬁﬂugpnﬁggmﬁk&ﬁﬁgﬁgﬁ&h of conponents described hereinis to
| ower therrmal gain from sunlight %’inprove t her eby t he di mensi onal

characteristics ofthe |amnate, especially in southern climates, and to
elimnate the mgration of oils, especially aromatic oils, into the film
conposite which woul d ot herwi se cause | oss of reflectivity and have

del eterious effects on dinensional stability. Furthernore, the solar
effects on the bitum nous conpound are mnim zed due to decrease |ight
transmssivity in the |lamnate. Pref erably, although not

necessarily, where nore than one oil-inperneable polyneric |layer 20 is
used, the support carrier assenbly 14 should enpl oy such layers in a
symmetrical arrangenent to mnimze curling or other deformation due to the
use of different materials in the first and second | ayers 16/ 18 and in the
oi | -i npermneabl e polyneric |ayer 20. For exanple, the waterproofing nenbrane
| am nate 10 may contain a carrier sheet assenbly 14 conprising first and
second sheet layers 16 and 18, |am nated together, each of which is forned

by co-extrudi ng between two pol yethylene filnms an oil -inperneabl e polyneric
film Atie coat adhesive as will be known to those in the art nay be used
to adhere the two pol yethyl ene |ayers co- extruded with the inner

oi | -i npernmeabl e | ayer, - 9-

A further advantage of the invention is to provide conveni ent and cost -
effective nethods for fabricating the waterproofing menbrane | am nate 10.
Accordi ngly, one exenplary nmethod for fabricating the waterproofing
menbrane |am nate 10 conprises the steps of providing a carrier support
sheet assenbly 14 by providing a first polyner film 16 incorporating an
additive 17 operative to reflect |light, lamnating said first film16 to a
second film 18 which is generally co-extensive



With said first film16; providing at |east one oil-resistaltTiRBEHEET HAS BEEN
oi |--inpermeabl e polyneric film20 by coextruding said polyfferi c REPOAGED
with at | east one of said first 16 and/or second 18 carri el
llayers; and providing a waterproof and waterproofing bi t um nous | ayer 12
whereby said bitum nous | ayer is non- req?vably attached to said carrier
support sheet assenbly 14 on a side oppoSite said first pol'ymer —fiTm 16

incorporating said light reflecting a e 17. The sai d
oil- inperneable |ayer is indeed of 8 h&h ral and Lﬂﬁmm ml”mlﬂ) unce
when one takes into account the extra sequentially néceési%aﬂbdsstep of

otherwi se lamnating two separate |ayers together using a conpatible
adhesi ve. Further exenpt &9tkak %d@fﬁj'rﬁ%%?tmb%%f&) ninakR kP%ti ng a

l'i ght absorvﬁgw@pf%ﬁﬁ@s&ﬁacmﬁprﬁb&ﬂa@éboambﬂ;ssgmgmo ei ther or both
of said second carr

er sheet Ia er and or | eas erneable
| ayer 20° prior td &X&¥F %r?’%’? s"’ﬁ%?%r 85ting sei% ?‘ﬁg
exenplarylmﬁtwdlﬁﬁmsfmkmbfﬁmermayEﬂ%ﬁ&wim@oeingthenbinneandan1nate

conprises the steé)s%%[%?ec 0TI %?Iqhté)%{l%( Esétﬂﬁ’é%’ﬁ@é ljlgx;{er

preferably conpri Iayer rncorporating a
| i ght refIecem&%ahhwladhere@ubﬂ asld|bsmmmmNGM©xm€mbr%mehlayencsnddpolyner

| ayer operatiyp; @s é‘ﬂeQ{:'s{P& %t?@:ﬁs&lm 'apfifge%slﬁéfisrla§afd

barrier _|ayer conprising tere ht hal at ¢, E@ yam de,
pol yvi n}P a%eee@@ndap%vwrw %béwé %M%r}%le°°6¥tﬁ?§ﬂﬁ?ew% r&atd and sai d

oi | -i nmper mepbt-et| papér | ug&mrfgf)@@rléyélﬁ Eanhppis bhgckn aﬂdlﬁww thag
t her eupon a contlg ous gon [ £yDva iy ghered materﬁ og 8 wat er proofi ng
bi t umi nous *RdRBST B EEFORE &R 5qﬁ?§3?ents nay
appear evidbucatedtheteeeklsaed firstelayér and said bituminous

membrane layer, and at least one oil-resistant and oil-

15 impermeable synthetic polymer film layer, located between
said carrier sheet first layer and said bituminous membrane
layer.

2. A waterproofing membrane laminate according to

20 claim 1 wherein said at least one oil-impermeable. polymeric
film is co-extruded with at least one of said first and
second carrier sheet polymeric layers.

3. A waterproofing membrane laminate according to

25 claim 1 or claim 2 wherein said first and second polymeric
layers of said carrier sheet are cross-laminated with
respect to each other and eomprise polyethylene.

4. A waterproofing membrane laminate according to
30 any one of claims 1 to 3 wherein said oil-resistant
polymeric layer comprises a polyvinyl acetate, a
polyvinylidene chloride, a polyethylene terephthalate, or a
polyamide. '

35 s. A waterproofing membrane laminate according to

eet Has Been Replaced
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in vi ewi ng the di sclosure hererm, the scope of the inventi 1tm$seaEET HAS BEEN

Ibgt gﬂgegf t ?hgemummmuluyullu}lmerred foreg0| ng enbodi nent s, ; 10-RE:LI:(}EQ =
provi ded for i Pusiratlwe pur poses only.

- 11 - CLAI V5 A rollable,
pre-fornmed nmenbrane | am nate for wat é2pr oof i ng structural surf aces,
conprising:- 5 a flexible waterproof and waterproofing sel f- adhesi ve

bi t um nous A IRERCeding mmgvlmreitrhesaeﬁm:ljaglti:-reflectin@ amﬂwlfvé c
support carry r \/,
pp ifdoritisit&d ﬂ‘?ﬁd‘déaaﬂ?rflrst d; @b et oelgan:O ¥ S|¥1egra

bi t um nous nenbr ane Iayer sal carrier eet s

first outer GARNASeS GiFamie dkﬂ%ﬁﬁﬁsﬂ@%@cﬂﬂ#b%ﬁ%eﬂr |z;lmperat ive to

refl ect ditigid. a second polymer layer |ocated between said first
| ayer anc% sai d bitum nous nenbrane |ayer conprising a |ight absor bi ng
additive,” and at | east one oil-resistant . synthetic polyner filmlayer,

| ocat ed betvieen said camy iwartekprolofding menbrdanee 1 anithatal (idaidﬁaﬂri?golt&:

nmenbr ane Ia t er pr.opfin nbrane | a
according to Sy PSS ﬁlg earlélll r"’“}a{y&?} £ (gss[e&r{é@oﬁafr?e%? rﬂrﬁﬁ% pol yneric
filmis co- mlrmmcw layen ﬁmemmmrmsj darhan drlack. -

10 7. The waterproofing membrane laminate according
to any preceding claim wherein said oil-impermeable
polymeric layer further comprises carbon black.

8. A waterproofing membrane laminate according to
15 any preceding claim wherein said second polymeric carrier
layer further comprises titanium dioxide.

9. A waterproofing membrane laminate according to
any preceding claim wherein said oil-impermeable polymeric

20 layer is located between said first and second carrier
sheet layers.

10. A waterproofing membrane laminate according to

any preceding claim comprising at least two oil-impermeable
25 polymer film layers, one located adjacent each of said

first and second carrier sheet structure polymer layers.

11. A waterproofing membrane laminate according to
claim 10 wherein said two oil-impermeable polymer film

30 1layers are located on opposing faces of said first and
second carrier sheet structure polymer layers.

12. A waterproofing membrane laminate according to
any preceding claim wherein said first and second layers of

35 said carrier support sheet structure are oriented with
respect to each other.

. Thls Sheet Has Been R
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20 secaond carrier sheet polyneric |ayers. 3

. ez ioe$ BREN
menbrane | am nate according to claim1 or claim2 whe fﬁﬁgiE;EACEQt 5
and second pol yneric | ayers of said carrier sheet are
with 25 respect to each other. 4. A wat er proofi ng menbr ane
| am nate according to any one of clai,ne 1 to 3 wherein said
oi |l -resi stant pol yneric | ayer conpfiges a polyvinyl acetate, a 30

pol yvi nyl i depe chl orid a ol yet hyl ene terepht hal at a pol yam de.
5. ]»é]Wat erpr ooﬁ r?be{ﬂé‘?%réﬁ% f%?’ﬁh%?%f%%c%r%‘fﬁbaﬁe any preceding
cl ai m wher evatsepriodf ihy - nehibeané nlaminiate veoBpr iaing pbhat etepat ofsai d
first carri pol ol £33

15" S boa EEha P SEELE: Slfffort sheet, structpre by providing a

oxi de. fipst polymer Af b ecipeovporat ipgbranaddifivet ePgEabivengoto 5

any precedi pgetbat M YGRE S Tafidhat ihghta 2aspiPsBorUfli £bV8 secofl gals
second carrier sheet gggznerlc | ayer ¢onpri ses ck. 7.

A wat er pr oo¥RHgN ntfbFRRECPYFRZRR %E%bYﬁiﬂbthsiédaﬁggggggggﬁﬁg cl ai m

wherei n sai grovidingi atabéagt! gnerofl-impboyeabliar pbymepdpr fidm chybon

bl ack. co-extruding said oil-resistant and oil-impermeable
polymeric film with at least one of said first and second

10 carrier support sheet layers; and providing a waterproof
and waterproofing bituminous layer whereby said bituminous
layer is non-removably attached to said carrier support
sheet assembly on a side opposite said first polymer film
which incorporates said light reflecting additive.

15
14. The method of claim 13 further comprising the
step of providing a light absorber in at least one of said
second support carrier sheet structure layer and said at

least one oil-impermeable polymer film layer.
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8. - A wat er proofing nenbrane | aninate according t TP e ee g

cl ai mwherein said oil-resistant polymeric 15 layer is Ipd&ﬂﬁ@H@ﬁﬂMﬁ&BE&Nc

“first and second carrier sheet |ayers. Q. A BERIAGER of i ng
apgi nate according to any one - of clains 1 to 7 wherei n sard second
pokyneric layer is 20 adhered to said first polynmeric layer and said oil -
resi stant polyneric layer is |ocated between said second pol yneric

| ayer and said bitum nous nmenbrane llayqr. 10. A wat er proofi ng
menbrane | am nate according to 25 any one of clainms 1 to 7 conprising at

| east two oil - resistant polyner filmlayers, one |ocated adjacent each
of said first and second carrier sheet structure polyneric | ayers.
30 11. A wat er proofi ng nmenbrane | am nate according to claim10

wherein said two oil-resistant polyner filmlayers are | ocated on
opposi ng faces of said first and second carrier sheet structure polyner
| ayers. 35 12. A wat er proofing nmenbrane | am nate according to

any preceding claimwherein said first and second | ayers of

- 13- said carrier support sheet structure are oriented with

respect to each other.

210

FIG. |
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13. - A nmethod for fabricating a rollable 5 waterprip Hg\gHEEnBASr%EN

| am nate conprising the steps of: providing a carrler'supmmmPuﬂﬂﬁﬂ |
structure conprising a first outer polyneric |layer intesps

additive operative to reflect light, a second polyneric Iayer
conprising a l'ight absorbing additive and at | east one oil- 10 resistant
synthetic polyner filmlayer and providing a wat er pr oof and

wat er proofi ng bi tum nous | ayer wher giigwaichr bi tum nous | ayer is
non-renovably attached to said carrier support sheet assenbly on a side
opposite said first polymeric layer. 15 14. The net hod of
claim 13 wherein tOELSBRRRIER WATERPROOFING! REMBRANECLANIBAT®E! nenber

i ncl udes the step of co-extrudi ng together sai.d second polyneric |ayer
and the or a said oil-resistant polymer filmlayer. 20 15.

The nethod of clai m 13Anrimprovedsprenforsedy: flexible sheet-like(a)

co- ext 1 ud! 9gut RIELNGE 0F L1 ERETE £orP@LRDBOrIAY spphibedrty st

oi |l -resistant poly 0- éxt rudi ng
t oget her sﬁpaféééﬁndCOmPEéF}ﬁﬁrFcfﬂsyéblﬁlFﬁt&r§€@©ﬁdaﬁﬂl-reS|stant pol yner

film |a¥§£erproof1ng bltumlﬁéhs héﬁbﬂﬁhb”Q1§9'Qn@0 geherdadysheet s of
(a) 30 and SE} g g tta%hln sald bi t um nous
| ayer . co t erewith, a non—removab adhered support
" carrier sheet assembly (14) which has been formed by co-
extruding first and second polymeric layers (16,18) the
ocutermost of which incorporates an additive for light
reflectivity, and at least one co-extruded oil-resistant
and oil-impermeable polymeric sheet (20).
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