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This invention relates to a laminated sheet material
for covering and protecting 3 variety of surfacer. and
more particelarly relates to 2 polyvinylfiuoride laminant
with exaellent weatheriag chasacieristics for use io the
roofing and siding trzdes.

& is a3 objest of this inventicn to provids 3 mazarisl
far covering nd protecting the evposed surfaces c¢f 2
variety of strustures, R is 3 further chiest 10 vovile
a fieaible roofing or siding material which cun bde used
om surfaces having irregular or unusual contours. The
matenal of this invemion, poiyvinylfluoride plasic &'m
faminated to a won-flammable. elastomeric-impreraated
abestos felt Macking, has escelfent werthenng charae-
teristics and will aot erade. crack or craze upon long exe
sosure 10 virible or uliraviglet radiation er climatic e
tremes of temperature or humidity. It has exceliem: di.
mensional sudility and subatantially permaneatly remains
strong and ficxidie under a1l climatic conditions. In zAli.
tion. the picmenied covering material of this imention
provides a docorative and so.o~ful marerial Aasing Jurable
color and one which is sub Mlaﬂy st3in-raistant,

It is another object of this 10 provide 3 rizid
rtructural material n:\'in: an euter coseri =g of poly.
vinyifludride plasiie fiim, for use in (ke Muilding trdes,
which incorperates the advantages of the 1aminaied sheet
mowerial described in the preceding parmgprarh.

It is a funker object of this invention (0 provide 3
roof having 2 roof deck covered with a laminant ma.
terial which is less than onewitth the weizht of 5 eon-
ventiona) built-up roof cavering. and which preews
tre dosirable characreristics of being noa-flammarle and
of not drgrading with a2e or upon exnoturg to climatic
extremes Of weather. ja its eiameated form. the lamisam
material reraing its color 3i.Jd Joee nut require penadic
pinting. Mcreover, the meshanical strength and flexie
Mlity of the laminant accomodates ite!l to the expaasion
or contraction of the und:riying roof Jdsck,

Thewe and oiher objests urplicit in this specificatinn are
sccomatished, in peneral. by the advantafecus uwe of 3
lamin3nl compriving a polyvimifluoride plseic 8im ad-
harively wcured (0 an asbestos fe't backing which has
bdeen impregnated with an elsstomeric binder. such as
pulychicraprene. neoprenz and po.:vinyliceiate. poly.
chinroprene and acm lonitrile or priychieroprese and
other clastome=ic additives which yield 3 noa-Sammadle
product.  The palyvinsifluoride film is pizmented. Vielde
ing 3 decorative, colored laminant material. The pizmwent-
ed flm is subslantiully opaque 10 incident ultravio’er and
visitle radiation and protecss the elavomer-impregnsted
bzcking and under<tructure from pos.tle photochemcal
degradizion. The laminant may be wsed alone as 3
rooficg or siding material or it may be comhined with
suitable rigid slaby of inculating material for use generally
as 8 coverning matenal for duildings.

1a the accompanying drawiaps, FIGURE 1 is » cross.
mctional view of the laminated material of this inven-

o,

F.GURE 2 is a plan view of » section of a roofing
materis! emdodiment of this icventica;

FIGURE 3 is s plaa view of » roof with pontioes of
the rocfirg maierial broken away 10 show the disposiuon
of e laminstal marerial of this iavenlos: and

FIGURE 4 is » crovs-sectional view of a ngid strucrural
meterial of this inventioa,
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Polyv:aylfivoride, baviag be structura) farmala:

it

and in the form of 3 plzste flm of gniforsy thicknexs,
the poiyvim iffunride used in the lamigant of Wis inveos
tion. It is extremely inert and unreactive. and aithstands
exstremes of temacrature and humidily. Mereover, it is
not significaady degraded by ultraviclet radizzion. Beiag
fizaidble and readily avaulable iz pigmented form. & is
switnble fo. mee with rocfs having unusus) comrour or foem,
fo- exanpie, paruddiic roofs which cannos readily be
cosered with corsertross! asghaltic materiale. 1t is also
suitable for roofs where 2 particular eotor is desired, with~
ont the div:uvantares of Mving to paint I some. R is
aut rractical to ues ml\\u..\l'lnon.k film alose, however,
The thichness of the fim. usvally | 10 4 miks, preents
hardling 3nd working pretlenr . Uswed aione. i cannot be
hand’cd with srvail:de rofing tools acsonding to estabs
lishzd techriques. In wAJtior, adhenives avaidadie lor
onwite applisation 10 eonfs 3l the like, are inadequale
fee producivg 3 sativisci=sy hosd Setween the inert Gl
and the surisce 10 whish it is applied.

Reerring w0 FIG. | :te lumirant 10 of this invention
comprises peiyviny!fucrice plusic ilm 18 secured v 2 -
abeastos Frching 12 by meams of 3 thermonetting elasion
meric adhesice 1), The Moad berween flm 20d el in
permanens. The felt Mckiag 12, which is inpregmated
with an e’suonter, rn!:-:*!) neoprene, is al-g flexible,
The comdization of £=a snd W't Basking eMvisies the
Rasdiing Jdifficuliies refz~red 10 adove and erables the
lsminazs 10 19 P2 "r>"ed 10 surfices wish e unsuald
aphliie e ad:. Moreover, the Lmirsnt b1
irersated recintance 10 ex chasicalt dumage. rancteres and
tears, o ‘hzdl the u=suprored polvvinyifinaeide Gim

r tly wucceptidle.

s are uncaiinf.ctory as & Pack.
inz m.-xe--' fer polnn-...m.ri-k. They can cauwe some
u;iainl of 1he phastic & 2 bt more impeanamiy, they are
or hecom: i flexible, uvz2ly cmbnittle oa aging and are
inflamm=tle. Elstvmesz-impresnaed felt, on the olher
hard. rerrvine wibtan Iy permanentiy fcsible on ex.
p.ure [0 Ciimule eniremes of tempetature and hum:dity.
Projer wiection of 1khe elavomer il vield 3 non-flam-
mable lamirant. In tha repand, polychicrorrene (Du
Port neoprens) o he prefermed eluvomencs Hmdsr for
the laminunt of this insestion, Siace polyv.mifiuorale
plantic film is 3l ne=“s moaMe, ive resaltonr hminane
(with the non-flcmmade pohchleroprenevisngresnated
Packing) will posess *®is deviendle chapaserintic. Other
ron-f.mmadle elaviome=, including mintures of poly.
chloroprere and polyv.mlacesate or palyshloroprere and
o:ker nor-lammatle 33dtiver may 3l he e to im-
preenate the asbestos fe't. Non-flummable mistures of
polychloraprens and asnlonitnie or other elasiomene
bimders ure 3ho switthe.  In aay cae. the impregnated
product should be ann-Bomm>-ble (2v wh'ch term is meam
either noncombustible or w!fentinpuishing) providing a
materia) heviag an alvactape aver inflammable prior an
products, such as bitz nenaturated felis

Asbeston felt is the preferred material for we in the
laminant product of thix inveni:on. Orpamic I:its or
papers have been found to lack d.menviona) sabilny ard
fame resistance. They 2!so crmdrintle and degrzde widdd
age. Glase fiders are &0mult w3 bond 10 polyvimyiluorice
and lack desirable elzenmtion cherasterinict.  Aluminum
fnil does not provide cpimam bandling chsracreristics
snd is suscepidle 10 mechanizal damare. Elavtomeric.
impreznaied asbestos el is preferred over ord aary, une
saturated asbestos paper, shich is sot suitable as 3 back~
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sbowt ) mil. Four mils thickness is approximately the
upper Bmit. taking factens of ccooomy and film many-
fazturing specificalions into comsideration.  Should the
Laminamt de applied 10 ares subject 10 beavy uraffic, a 4
mul 'syer of polyvinyifivoride flm would be preferable.
“ CunngJdype elastomenc adhesives are suiable for
tamiaating polyvimylfluoride securely 0 the saturaied as-
besios feht backing. An acrylotitrile sdhesive with phe.
nolic tackifiers and an isoCyanate cunng acnt is perl aps
most suitabie and may be resurded as yelding opumum
results, [ peseral, any elacomeric sdharive may be used
which meians its Sexibility and will aot undergo resinifi-
cation upon long exposure to light or climatic eatremes.
Polysulhl: sdnescves, alihough expemave aad dilicuit to
handte, are alwo sutable.

Elauomeric saturated asbeston 12 is manufastured ac-
cording 10 establisned techriques with the componems
ard in the quantities stated atowe, The follawing exame
ples are included for purposey of iliusicarion, it beiny une
dersood that acher injTedients are aiso useful to pnmdc
ths laminars material of this invention,

Example §

Polychlorcprene was slurricd in 3 paper malker's beater
at wpow $3-70° F. along with a dispensing agent, an
anti-Onuant, Zinc onide and alum, the latter having beea
added 10 precipiiate the pohchioroprene, The poly-
chloronrens was added ir the form of a 20%% 0lids latex
{Ou Pont Neoprene Lutex =2715.) Addiions of alum
sere mude a1 the beaier head bot 1o control faam and
10 maista:n 30 Gid pH. Polichlorozrene lstex was added
in wificiens quzatity 10 provide a fanled product cone
uining 107 polyshliroprene wlids. Lamination of the
puiyviayifluoride plastic £im 11 10 the polyshloroprene
suturated felt buciing €2 was aczuomplished with 2 aitrile-
phenolic adhesive (Du Pont Modified Synthetic Rubber
Adhesve type 4684, contauing 10% DuPort Cunng
Ageat RC 2GS ), 10 wiich 47¢ by weish of uqueous car-
cua blevk hud Yeea added.  The lumnating adhesive was
aupnied 10 3 visconity ¢f 16 10 18 1Zuha cup No. I) with
muikyl ethyl ketone, and the coc.ieg roil emrioy ed for the
Lminution operation was adjmnted 10 apply the equivalert
of 0.5 mil of Jry udl:vive suinls. The adderive wus ap»
plied direcily 10 a roiyvinylfcords Elm of 2 mils thick-
new, the fil:n then being poued throush a drying tower
lo 1cmove a portion of the methyl ethyl ketone. The
film 11 wa lamirated 10 the amooth side of the paly-
chiouprene-impregnatead felt Basling 13 by a conven-
tivaul aip roll lamiratng operaiion. The nip roll was
meintdined at 200° F. and 120 pai. Machine speed was
aboul 150 feet per minute. (At sreeds helow 150 feet
per minue, ‘he temperature should be reduced o ESU°
F.) The laminated product 10 mas then subjected to
acditional heat and ta a hizh velocity air stream 10 re.
meve the remainder of the lanmauu soivent from the
finnhed produst.

Example 2

A slurry of asbestos was made in a beater under the
cenditions and with the ingredients described in Examyle
), exzzst that in place of polychioroprens, 3 mixiure of
ro'yshiuroprene and polyviaylazelag in the aeishl ratio
of 3:1 was charped te the beater. The smou.t iniros
dreced was wwfficent ta pruguce 3 product huving 185
by weizh: of the elastomeric mixture. Lamiaation was

carried out ia the manner dewribed im E-ample 1. A-

&% by weight addition of carbna black was mad, to *he
sehesive pror 10 lamimaiva and the coating roll was ad-
justed to apply the equiveiens of 035 mil dry adhesive
solide  The resoltizg provust was noa-fammatle, flex.
ible and otheruise suited (0 the variety of uses to which
the farmnant of this igvention May be puL.

The bminant maierial preduced in cither of the ways
dexcrit od above, or in otler ways may be further proce
cxed for vae as 3 flexible roofng or vdisg matenal; or

[.]

"

4

o

&

i3

3

6
it ma~ be laminated, in turm, 108 . rigid insulating
substance for use 23 3 covenng matenal wiere npdiy
8 a derired characienistic. as in sidings for buiding

In the produstion of flezidle roofing matenal 14 the
film and icli are preferably trimmed and cut in precieter-
mined widths. The final product thus obtained is shows
in Fi1G. 2. Film 11 is applied 10 the feit 12 in o
manner such that, in the final product. the loagitudie
nal edge of the film 1S defines a selvedge 16 of 3 vniform
widih, Selvedpe 16 permits overfanring of succrnive
lengths of rooiing material as dexcnbded beiw. |t alwa al-
lows for 1he bonding of 2abesios feft on asbestos feit. and
not {elt on polyvinylfluoride, Hence, 3 wide vaniety of
sddesives, irciuding bilumen cements may e used,
Roofing material of 3 standasd wilth oy also he pro-
duced without providing a film-frve selvedse 16, should
this be devired.

Referring now ta FIG. 3, application of the roofing
material shown ia F1G. 2 will de Jdexcrided, FIG. 3 de-
picth a siandard wood roof deck 17 which is moppred wub
roofing asphalt 18 (12 10s./10) sq. L), It should be
uadenitood that the roofing maicsial of this invention may
be applied to 3 variety of roof decks, insiudiag dechs of
wond, conurete and insulation. It may also be applied
by a varicty of means, including either hot asphakt or cold
cument applications. Conveniional coaled, 2adid Jnd
ssphalt-talvrucd base sheet 19-22 is applied to deck 17
which has been asphclt nwopped. The Sase sheet is ap
plied in succaasive Jengsths 19, 20, 24 and 22, with one
fength (21 (or example) overlapping the preceding sub-
jacent length (20) by sbout 4 inches. The bawe sbest
is nailed according 10 estadlished techniques.

Rovling material 14. having 3 schvedge 16, 31 thowa i
FIG. 2, is applied in & marner amiiar to hase steet 192
viz.. Py mopping and Ipplying overlapping lengths of
rocing material 14, Tlus, the 3 €3 1o bde ociupied by 3
feni'y 23 of raofing matcrial 14 is mopred wilh roofing
asPhait 24 (20 The./100 sq. L) and 3 lensth 13 is laid
An crea adjucent the lerptk 13 is alwo mopped with
e phin. Thre whiedge 16 of lirp:t 23 s aho monped
10 w:thir: 0n¢ inch of the iongitsdinal ed3z 1S of the poly-
vinyiluoride il 11, A aexs lengzh 28 of roofing maie
rinl 14 is then laid with an edge 26 thereof comp'eicly
covering the seivedge 16 of the fint len2:b 13 and super-
Wwjacent the sume, Susceasive icayths are azplicd in the
same fushion, care heing tales that the selvedge 16 of
es:h length is mopped on'y to a mavimum of ane inch
aaay from the fongitudinal edpe 18, This will insure
that asphalt 24 dues not 0oze out onato the exposed sure
face of the material 14. The end resu: of cverlapping
succensive lenatha of rociine rutericl 14 is shown in
FIGURE 3 as lenpths 27 acd 28, The operaion may be
comp.eicd by sealing 1he eams detweea overfapping
feag:ns (i.e, end laps 29 ard side laps 30) with 3 pres-
wWre-HcnsiLivs 12,0, preferably » similarly pigmented polye
vimyflyvede piasis fim. T seams ma; also be closed
with a siiizone cuull.ing compound of suiladle polysulfide
ruader cements.

A rouf t0 which a prefected pigmented shite Sim
roafing muterind 14 has been 3ppiied has a exfl=ctivi v up-
wards of 757 and is completely waierproof and vapose
proof.

Veriations of the abeve methnds may be employed in
order (0 adopt the product of (his iove~tion 1O sarious
envizon:aents of 10 use he product with other mopping
m..anians, sucn as 3 cold method cement.  For ezample,
3 rre<cast concrete roof dack oy be coated with the
rooring material 4, by simply priming with a suitable
conc:ete primer and thea applyving the roofing material
14 directly thereto with convertional rooficg bitumens.
Sho.ld it be desiralle, ¢ roofing mawrial without the
schedpe may alvo be emplcyed  In this ease, lengihs of
material 34 arc rot overlapped and the longitudinal eCpen
of the successive lermths of material me:ely abut each
otder. The seams are then waled with polyvinylduonde
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plutic taps, slicons caullung compound of polysulfide
rubber cement.

heferring %0 FIG. 4, 8 product for use in covering and .

prowecting \ructures may be made by sesuring the lami-
naot 10 of ihis invention O 3 rigid slab of insulating ma-
serial 39 wilh a suitatle sdhesive 32, such as asphalt or
the.tite. Tde laminant comprises a layve of pohvvryl
flworide pheutic Sim 1) sdhesively sezured (by means of
adbesive 131 10 clastomer-impregnated ashestos 13, The
feht baching 12 is secured 10 the insulating material, pro-
ducing 3 srustural material wherein the polyvin: ifluoride
film 11 i the exposed surface. The rigid siad 31 may he
manufactured from a variety of ccnveauonal insslating
materiais which have been found to be useful in the build-
ing trades. such as wood, including shredded wooud, wood
shavicgs, excehior, of paper, newcpaper, vermiculite,
gnlvel, siones, cement OF cment with light apgregates.
claim:

1. A material for covering and protecing the exposed
surfazes to struciures comprising a sudstantially opaque
poiyviny iflucride plastic fiim of low lipht transmissability
having a uniform thickness of at lzast about one mil and
as nbentos felt backing impregnated with polychloro-
prene, said polyvisylfluoride plastic 8!m having uniforme
Jy incorporated therein up to 285¢ by weight cf aa opacify-
ing pigment, said film sdhesively secured 1& 3aid dacking
ty means of an elntomeric adhesive of low lizht trany
ugiwbili:-,- containing up to 10% by weight of opucifyiug

2. A weather and fire resistant mofing material com-
prising & polyvinylfivoride plastic f£im adhesively lamie
aated 1o 25 asbestos feit backing by meaas of a thermos
setting elastomeric adhesive, said asbestos felt basling im-
pregnated with a non-flammabdie eis tom.cric binder, and
s3id plastic Elm being substantially opique 10 proiect the
2dkerive bood wereof to Lhe backing from pholochemical
degracdat.on.

3. A ficaible roofing materisl comprising an asbestos
feh Saciing impregnated with froa. sbout 15T to abtvnat
25% of polychloroprese and a polyvvieryifluoride pizstic
film having a uaiform thickness of 1t least about une mil
secured 10 said asbestos felt bacling >y means of 3 thermo-
seticg elzsiomeric adhetive, said film Aaving uniformly
incorporsied therein up to 23% by weight of pigments
comprising carbon black and being substaatially opague.

4. The roofing material of claim 3 wherein the elase
;ol;m:e adkesive contains up to 10% dy weight of carbos

g

§. The roofing material of claim 3 whereia the asbestos
felt backing is impregnsted with from about 15%% 10 abowt
25¢% by weiglt of polychicronrene.

6. A we.ther and fire resistant flexible roofing mate-
rial con.prising an asbestos fe'l backing impregnated with
from about 15% (o about 2555 by weight of 3 mixture
containing 0w part by weigh: of polychloroprene and up
10 ons part by weight of acrylonitrile, and & pigment.d
submaatiaily opaque polyvinylfluoride plastic film bave
ing 3 uniform thizkoets of at ‘east about one mil secured
0 said asbestos felt dacking by mesas of a thermase:ting
elastomeric adhesive.

?. A weather and fire resiuant flexible roofing mate-
nul compnsing an asbestes felt bacling impregnated with
from about 15% (0 aborst 23 by weight of 2 mixtusre
containing polychloroprene and polyv:nylacetaie in the
weight ratio of about 3 10 1, and a pigmecnted substune
uslly opaque polyvinylfiuoride plastic 8im having a unis
form thicknew of at least ahout one mi) secured 10 wd
asbest™y felt backisg by means of a ibermosetting elus-
tomeris adhesive.

&. A roof comprising 8 roof deck and fexible roofng
mazral covering wid voof deck, said roofing material
beirg weuther and Sre tesistnat and uniformly secured
15 said roof deck wita an asphallic adhesive, said roofing
maerial comprisiag 8 pigented suvbsiantially opaque

8
polyvinyifivoride plastic film Raving 2 uniform thickness
of at least ahaut ore mil, and an asdestos fell bucking
impregnated wich filom about 157 to abewr 5% by
we:pht of polychloroprene, said film ‘ecured 10 wid
8 ashestw felt bachiag by means cf a themuosting el
tomeri¢ adhesive.

9. A roof in accordance with ciaim 8 wherem the wihh
of said polvvinyifisoride plasiic ilm is less thao the nidih
of «waid backing swuch that 3 film-Irve cedpe of umi>rm

10 widih is defined by the lorgiludinal edse of wid fim,
said roofing matcnial being Jisposed on said rocf deck
in overiapping f{ashios such that a suprradjasint ieng:
of said rooSing material sovers the said Eim-{ree edez of
8 subjazent icrgih of s3id rocfing matesial. and whirein

18 the seams beiween 1aid length of roofing matsmials are
scaled with pressureacasitive adherive tape, sud tape
comprising polvvimlduoride plastic film.

50. A roof compring 8 roof deck and succestive
kngtns of flexidle roofing moaterial Maving a uaiform

20 widih, s2id matenial covertiag wa.d mef delk, wid rrofing
matsrial heing weather and fire resiviant and usiformly
sesursd 10 said roof deck with aa asphaltic adhenive. aid
foofing maleria! comeriving a pigmented sutartially
opaque pelyvimyifiuoride plastic film having 3 smiform

£8 thizkners of at 'east adout onz mil, and an avheves Lit
bacling impregnaied with frem abrut 157 10 aboun 28%
by weight of pohchioroprene, smid Slm secured to said
ashestos felt basling by means of a thermoneiing clas-
tomeric adhesive containing up 10 10% by weige of -

30 bon black. -

$1. A roof comprising 3 rcof deck and ruccemive
lenpths of fexitle suofing material having 3 eriform
with, said mawsia) severing 2id roof deck, soid roofing
maierial deing wezther and fre revistamt and vaiformly

33 sccured 10 sad 1o deck with op aephitic Sdlienive wiid
toofing materisl coempraing 8 piememed sudsanally
opagque ;onyvimbluaride phatic flin having 3 vaiform
thick=2vs of 3t Jeast one mil, and . v 2:3dmtus felt backing
imoresnitcd wich frum about 377 to shout 25% by

40 weight of pohrvihoroprese, « ¢ fi'm secured to said
ashestos felt bucking by mezns ¢ < thermosetting, elas-
tomeric adhesive, 13id rouling inyinl disposed en wid
roof dezk in 3 manner sush &t o longitudinal edpe of
one of s4id lengidy of roofing mak fl aVuts the loag

48 tudinal cJdze of agother of said ¥n ps adjacestto it, the
seam defined by waid abuting ..amncdinzl edpes beirg
seaied by pressure-semsitise adhesve tape, siisl tape come
prising patyvinvifivoride plasic 8!m,

12. A structure for covenng wriscee compriving a rigid

s slab of an insui.ing mateial wicsied from the group
comisting of wwod, thredded word, nood shavings, €x-
eelsivr, paper, vermiculite, gravel, cemeat and cement
with light aggregates incorporited therein, wid slad
covered with 3 westher and firc resiszant .heet matenial

82 comprising an asbes:os felt hacking adhesively secured
10 waid slab, s2id 3abestos felt dusking impregnated with
from about 15% to about 255 by veight ot polvchioro-
prene, and 3 pigmented substantially opaque pehyvinyle
fluoride plastic Slm having 3 umform thiclness of at Jeant

80 one mil, said Im sesured to s3id ba:king with 3 thermo=
s2iting elastomeris adhesive containing up to 107 by
weight of carbos black.

13. A weather ana 8 resistant matsrial for coening
ind protecting the exnowed surfaces of strucicies come

a2 proing a laminste of polyvinyifiuoride ~lasiic f.im wxured
by an elavomenc sdhesive 10 an asbestan ‘2't bocling um.
preganted wuh 3 uua-fammable elusiomenc dinder, said
plastic ilm heing substantallv Opague to protest tue ad-
hesive bond thereof 10 ths bazhirg ‘ror photockemical ~

19 degradation.

14. A stncture {or covering surfazes comprining 2 ripd
slad of insulating material covered wih a seatder and
fre rosisiant sheet materinl comprising 38 asbewos el
backing impregmated wiih 3 nor-fammadle elasomerc

T3 biader and 3 pizmeated Solyvim LBuorae plasuc Sl w-
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curcd to said back?;:y a ihermoeetting elastueneric ad- FOREIGN PATENTS
hesive, s3id slastic being substantially opqw 0 pro= - 7198
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