LAM NATE MATERI AL This invention relates to an inproved | aninate. Bl &ilad ¥
It s well known to provide insulating foil or other forns of insulation in

t he roof~cavity of buildings. This can be prOV|ded during -construction or

. ly. Also, at |east under sonme building regulations, it is

negessary/ to install a steel safety nmesh,-phr4icularly where rel ativelyr

W e or truss spacings are used, for the safety of roof construction
wor sych as tilers, and others morklng bel ow. Where insulation is (£
i NSt & prior to til i ng, the needZMINATE MATEREREh is increased, since

the insulation can obscure the location of rafters and trusses, and there
also is a need to protect the insulation itself. Conventional |nsulat|ons
are unsuitable for the dFisdfyansion mMEAtes n§°|ﬂ%u%‘ﬁPFBﬁeQnaag‘éPﬁFﬁg as
a safety | ayer makregdliage of a safety nesh. A safety mesh gives rise to a
significant cost factor. Thi,s is due to the added.installation cast, but
also to the naterial costItsﬁ‘ﬁ:é"q]tdl ﬁfﬂ‘?fﬂ?IEP Er?'ﬁ'bﬁiﬁcﬁ‘ﬁ‘é? {‘6ngeg8§& Phe
mesh for subseqidir réoree . ofAlidsuluaticns iwitherrobbecavihsul afion is
install ed priog, L af e e

conplicate subseqtcjiéén sﬁstgﬁt}%g%% Oéé‘%@éff?g& dg{l"ﬁw cégéﬁ F%@éﬁt PSn
seeks to prOV|¢mh§equﬂnti&yjIA%ﬁQEHQtrﬁﬁ@#tamnéertabme builddngin place of
a steel safety J@aatilodLasSlt 14k %éﬁé‘%é‘éffdtéoiﬁhthﬁ ha&ea&esakewe

i nvention also is _able to serve as ectlve_ ingsulatiion suitable for
|nsulat|ng t he Me&dy- (ga§$qﬁgqqﬁyxlwhere relatlvely wide rafter or truss

spacings are used, for the safety of roof construction

workers such as tilers, and others working below. Where
insulation is installed prior to tiling, the need for a
safety mesh is increased, since the insulation can
obscure the location of rafters and trusses, and there
alsc is a need to protect the insulation itself.
Conventional insulations are unsuitable for the dual
purposes of providing insulation and serving as a safety
layer in place of a safety mesh.

A safety mesh gives rise to a significant cost
factor. This is due to the added installation cost, but
also to the material cost since it normally is
impractical to remove the mesh for subsequent re-use.
Also, unless foil or other insulation is installed prior S
to the safety mesh, the presence of the latter can
complicate subsequent installation of insulation.

The present invention seeks to provide an
improved laminate material suitable for use in place of a
steel safety mesh. At least in a preferred form, the
laminate of the invention also is able to serve as
reflective insulation suitable for insulating the roof of
a building. '



According to the present invention there is provided a |am nate materi al
suiteble for use in place of a steel safety mesh used in construction of /
roofrng, the lamnate-having at |east one inner |ayer conprising fibroug F."
material- adhesively bonded to each of the fext adjacent layer'; with e ch[f%>
next agjacent |ayer being paper or netal foil, the lanm nate having at [easi /
one |l ayer of paper., with at |east one outernost |ayer being netal foil; >
sai d ianer layer conprisifgcdr@iRYSt8REREI BtebaNtNdIndereRSh! ¥natef QM 4
30 to about 15%Eg£er%;qand col FISIﬁg fibres of fromabout 30 to about 150
tex. The |ayer YiErOR HRBLRREF FRVePR2dotBAtBPIR0ACHOVER. iPhRIEFEyEF
nmost pref erabl ya hesedl bsesevdhi BBshI €s€80ihabeHEt2Act8oh0B £t ¥o@Rdgl, Nthe

| ayer of fron1g£out 50 to_ about %2£ﬁg/gﬂ. The fibées na¥ be of,golyneric
material, such t&PIHeABRIRE 7 8Fi 8P¢ pbIr§bI ef¥R*t FEPRE16ePHg
particul arly préflerees. mdoseial , afhesivblgsbongfielietof ekchr efgltAgesnaxtcar bon
filament, prefe s de r. 0 I r fi P elg bly a
woven or spun b%n e%e%€I§%§€g?.'g%&@o?afﬂeg??gr%gggﬁgyérQégﬁgcg%g% se
cross-| am nat edpapey ¢nbnetalffohdd thenlapinatei havihgchti sesstevroked
tentered and hepdybpndedphfe, SkithahtCLBESE! BYE! oufdhbb@nNabbiy bR
fibrous 5 | ayer_can cohprise a mxture of fibres of two of nore sgch
fibrous materi aretahnfedlit 88i@ éBRerndpYEE GOMPEASing HikRsPugsemesprage of

natural or m nepabihdbsogénsptprbal srdhiesBoat 3ot Ber EBBLESH5Q, g7he Bhilrous
materi al may be blaxlalI¥ gr%ented Lor |cheasS§ strgggth. BESt .

conveni ent |y, tFRPRESING; FIDTES| QfefrPR GBOBE At EPi 4POUE AP ESFers of

t he™anmi nate conpri se papehe bagérassKEabropapratestdl| mak] beetrakehook such

as alun]n'un1fQAéﬁ—Jgken. That layer most preferably has fibres which

are from abcut 50 to 100 tex and in a layer of from about
50 to about 120 g/m2, The fibres may be of pclymeric
material, such as a thermoplastic material; polvolefin
fibres being particularly preferred. However, the fibres
may be of fibre-glass or carbon filament, preferably
resin bonded, or



ye [err] at |east one |ayer of paper-and at |east one netal foil
‘Wi th there preferably being two each of those 15 | ayers. The
Agt® may conprise an inner |ayer fibrous material, with a paper
Naye! er each maj or surface of that «ayer and a netal foil |ayer ovex the
aper | ayers.- Preferabhy,

. t. major surface of at |east one of the Y
Chene{ 85 aPPAYBEEEFy E1RERaPTRSEF SPdyor SOUET R AT SEPdsH eadNeraper | 20
The respéebivehkagebsoot Lhgelramayaiceomprd seaer cadhaumnielatdaorded t oget gr

by nean a | f Lilmof . i.t abl e adhesi ve erjal . This may be
a)éhi eve alg%lgﬂc?égé'fagefgf)ggggh% t%;\hté“agﬁllcg‘yé‘rs Baih gacg‘(frdjé:&'ﬁtﬁrﬁ?r na3d a
precedi hgatapendepr tbepabipilar lcoasts-dagesub- askintilonadfl yt,weher fibroud5
| gyers ﬁﬁn%e echRr %ﬂpk@ls@na' H\"B{'g-{%lreSto%g%i s Y N8l lo%y?t{qsr.eg;s&cg toa five

sub- assenbl i es adhesively bonded thereto. I'n one form “appli

| ayer | AAPRANE, MBHETIARSasybABE d&, adseh ceamincdindg atpdsast ayevinard a
metal fgekcka¥a@ge 6&NnReuRatdorvinifedalli BRSO ULHRI: 18I0 aghesievgyy 30
bonded to hhe ager l.ayer . of qQne sub-assenbly and thereafter the paper

| ayer of £ 8"@58 PSEa67 aSBEnPT O8Fc Rafrsaddumambs tHaxddddit age of

enabl i ngrpeetedyi Ggrofintibeaseld atsemythes, MYYLCdmieri®nxtigr,edhen rol |

f pMm p%LBr t.Q §dhesive bondin%P%% Lhﬁ ot her sub-assenbly, if required. 35
_Tge adhe§|§8u8y WRrEhtat "PEaS r}%&jacent layers of the | ami nate are
bonded t oget her n@ghbe dhyersl @rf]vcatﬂ'xet aramlimtat@r ateprilse eiapelry, l&ﬁh]&hql Q¢ by
reverse LNg., re ihr:qu I r.i_ses .i,nc es
thernnpﬁggk%cE??%Féggn ’8?ﬁ?%??§!Fgfﬁe%ggﬁggﬁvgﬂgﬁuﬁﬁﬁgh%#ﬁgr |§§§% s
bonded #&8mipateaBeroirevadpicdsastapae pevksr oifl papemwfandat Jreacde ana/ or

type. ThethharBiletaydant vadheshie M fRr@HANARNNA s 't%l&@ﬁ%r}'j iy E‘cﬁtosg
paraffin containi ng nti nmony oxi de or an alternative 5 flame-ret ardant
cgﬁpoun 3YPEPer seBC ot AMARBEBOMAYe FOMREiSien an inner layer of fibrous

material, with a paper layer over each major surface of that
layer and a metal foil layer over the outermost major surface
of at least one of the paper layers. Preferably, there is a
~respective metal foil layer over that surface of each layer.

20 The respective layers of the laminate are each
adhesively bonded together by means of a layer of film of a
suitable adhesive material. This may be achieved in successive
stages, with each layer being bonded in turn to a preceding
layer. Preferably, at least one sub-assembly of two or more _

25 layers may be formed in an initial stage and further layers or \_)
sub-assemblies adhesively bonded thereto.

In one form, applicable to a five layer laminate, two
sub~assemblies, each comprising a paper layer and a metal foil .
layer, can be used; with a fibrous layer being adhesively

30 bonded to the paper layer of one sub-assembly and thereafter
the paper layer of the other sub-assembly. Such procedure has
the advantage of enabling preforming of the sub-assemblies,
which can be stored in roll form, prior to adhesive bonding of
the other sub-assembly, if required.

35 The adhesive by which at least two adjacent lavers of
the laminate are bonded together may be of a flame-retardant

grade, preferably applied by reverse roll coating. Where the
fibrous layer comprises or includes thermoplastic fibrous



Remai ni ng Iayers of the | am nate may be-bonded together by neans of any /
sui t abl e adhesive. Bonding between a netal foil layer and an adjacent pgpers/t
| ayer for exanple, may be by neans of a PVA adhesive, or a casein |atey,
acrylic,. 10 neoprene or polyolefin adheg¢ive. Particularly in the cage fof
a pol y&lefin adhesive, this preferably is applied to an extrus- ion coft r/
bet ween thelat@tralalf,oiﬂheamﬂmga«e |keyy avtsi s ttHeds d dysperiss abcmd:erd)tmtauhn o -
the reguir er @ngr iue re used ey y
be appli edﬁl(t%)‘/a@r‘:e\?Ien?egélgd%%creq4 a(ycéoatl ngfeeoér)ét{)ht e?sdrsbsflstt\e/{bﬁst aq i YU %)oﬁ‘ n

some circurtdPgnceshe tfha@ec@m#émdemt tasihegpi we atldsmme@mbhntlgrade of

adhesi ve, %ﬁ%ﬂ%aacefaﬂﬁwmtﬁﬂ d&H@JJﬁﬁ rla(i-i i %uld@rky é&é’@i% |

one side of a fibrous ['ayer for bondi ng to an a acent ayer

In such cadfdamerrehiagdant moa&ldjéileﬁnee*cﬁqdw qmelrmmar@q)aﬁcw%m
p(rjef'erablly is used fQ(en’lelfﬁﬁJ 1%!3&:@&% tﬁliéj(?é?rflﬂiiﬁe fn%é}f%@ ﬂ%ﬁ%ﬁon;tsts
adj acent | ayer ol efin esi ve appl.ie an extrusion

prJeferabI y %%EE&F)%W A (3 aﬁblﬁ) ]%/ e s Bonsding Retweent s
hi ghly 25 cesietadl e€dilatl dyer extid uai csra;paaaéf rad pmqjeagllﬁgfyér b_ﬁ)ﬁl&bséb mpité Al Ly
the same ag, t. Qf fJ brous oY atibilit er ebetwen an
opti mum bon&sﬁ% %Ypa E‘alncguIlz’af:ﬂély lJB"?‘l%ferhreesol‘fea'm at® WY t%‘éryflc'

i nventlifon ceqpredss arhedloidiefing ddhesisveand EE&:H‘tEH!WHS:l)S(hn the case of

_2 Alum nilurSQ ‘;?Qillyoae%n[nerardHE51ve, this preferdily & Egﬁa\ﬁ%ghtgéié/r? extrus-

.5 Kraft Paper
Pol ypr opyl @ SAFLRE hetween the metalkHfqils and pagex RyRIymapihese
weatre - layers at® GAiduynx rigivy dady ﬁﬁ&ﬁ¥¥é63overlapp1ng 2ePabidn,

Kraft paper Pol eth | ene
adhesi ve Wnere other adhesjivgs,are “sﬁ%ntrﬂ%“fac% |bey, a;'PlT]eJr dverse

- 1%20. 3roll coating or other suitable technique.

~—t

(]

In some circumstances, it is convenient to apply a
flame -retardant grade of adhesive, such as a chlorinated
paraffin including antimony oxide, to only one side of a
fibrous layer for bonding the latter to an adjacent layer.

20 In such case, an adhesive such as detailed in the preceding
paragraph preferably is used for bonding the other side of the
fibrous layer to its adjacent layer. A polyolefin adhesive
applied by an extrusion coater most preferably is used. However,
where the fibrous layer is a poI%olefin, it is highly

(25 desirable that the extrusion coated polyolefin be substantially
the same as that of the fibrous layer, for compatibility
therebetwen and optimum bonding.

A particularly preferred laminate according to the

invention comprises the followij layers and adhesives:
10 np LO i@gl y

{ Aluminium foil 7.5 um - 20.3 g/m
2 PVA adhesive - 1.5
2 Kraft Paper - - 39.0 "
£ Polypropylene extrusion - 35.0 "
5 10 x 6 Polypropylene weave - 79.0 "
b Flame retardant adhesive - 250.0 "
7 Kraft paper - 39.0 "
35 ® Polyethylene adhesive - 7.0 "
9 Aluminium foil 7.5 um - 20.3 "

491.1 g/m°




49 :1'g/n2 5 In- such | am nate, one'of the alum nium foil Iayers,'the
upgeNnost |ayer in use of the lamnate, -has its outer surface coated with a :

fifl mP»{-ink or due so as to reduce the reflectivity of t-hat surface. Such
cpal i is to prevent burning of workersepy reflected sunlight, and may for
exanp be of a thickness resulting in about 1.25 g/n2. As will be Al
ac-r-ai:ted, the 10 x 6 pol ypropyl ene weave desi gnates a woven £

machM€ direction) and Enysmmhéhdmin@teZSoﬂ?nafiﬂhﬁhelmmihigmrﬁﬁsl '
direction). ' t L C \Y; ' LN [ S_regat t he, par anet er
ot manber” of J¥eEs o Jbhe AHDELAGDE  Fhvelt €5 Yot "ok [LRe" FRRESarky nREl ]
pol yol ef i n, sih cstenl surHnge epeabedpei bt ayfbhm, ofit ihkast dué sodaeoven
fabric or its.@iipdeNtnd r@s Q0 YOYEY babEL tléuyfséf%é aggﬁhmbsﬁiaﬁgm

20 or higher woven fabric or non-woven” equival ent can use I 't _nor
i s not necessk¥ yt@ PERVERY PRERING QL 1¢cFkers cbyrradheabednsendightent .

Essential |y tdwd sedip folrhexambl¥ap@Sopes HRitkhEBH! PeSaNtPRgUSRIabBLL
pol yest er fag{biﬁgﬁ? an equival ent cross-lamnated airy fabfic, and also to
non-woven eq W for fibre-glass and carbon filanent. The laminate is

formed, preferably usirgscehlkrbéeocapprappateadisthéyl6ixss bonding layers 1
5 o A RSy Pnd YRS dREERLA oy B PpEepBR AL
bond | ayers 3fabmiic having 10 yarn ends per 25.4 mm in the warp (or
machine direction) and 6 yarn ends per 25.4 mm in the L;;
weft (cross direction). While the fabric can vary widely
in this regafd, the parameter of number of yarns per unit
length is impoftant. Most preferably for a polyolefin, |
such as polypropyléne or polyetﬁyléne, at least a 6 x 4
woven fabric or its eqﬁivalent in a non—wovén fabric is
used; and, while a 20 x 20 or higher woven fabric or
non-woven equivalent can be used, it normally is not
necessary to go beyond a 16 x 16 fabric or non-woven
equivalent. Essentially the same number of yarns per
unit length can be used for a polyester fabric and an
equivalent cross-laminated airy fabric, and also to
non-woven eguivalents for fibre-glass and carbon _
filament. | -
The laminate is formed, preferably using
conventional apparatus, by first bonding layers 1 and 3,
by application of adhesive 2. Thereafter, layer 5 is
applied over layer 3 as adhesive 4 is extruded
therebetween by an extrusion coater to bond lavers 3 and
5 together. After bonding together layers 7 and 9, by
appliéation of adhesive 8, layers 5 and 7 are bonded
tbgether by application dﬁ-adhesive 6. As will be
appreciated, bonding of layers 7 and 9 by adhesive 8 may .
be performed at any convenient time, either before,



5 together. After bonding together. |ayers 7 and 9, by application of
adhes( ve 8, layers 5 and 7 are bonded together by application of adhesi
6. As will be appreciated, bonding of layers 7 and 9 by adhesive 8 may /o
performed at any convenient tine, either before, during or after

pr oducﬁng a sub-structure conprising layereid,3 and 5 bonded by adhesi
and fiFm4. The nunbers 1,3,5,7 and 9 of Table | correspond respective
| ayer .42, 16, 22,24 and 28 hereinafter described with reference to Figure, 1.

Nunbers 2,4,6 a t 0 of =~
Figure 1. In a \r/bg:rr%nﬁ Igc# aa{j!n gsx(r?;%%?i% \égmgr}la}% @@%ﬁe&@t%&@? ern?S 7 can
be omitted, witHaysnseshéhding ohiondesh by adhrsive 2 and 8f11=lés%ect| vel y.

However, the resul tant 'afﬁﬂ”@‘ﬁﬁarﬂﬂm 1s 308 &7 RS L Of OF ASKd NP @ciri-é@pond
respectlve foil layer 9 which is not directl @q{iported b gw ng a
t

paper | ayer bond’f-ﬁtFRﬁ‘-'rféé’tqle therlaxers nqulrﬁh%? % A § ere t®¥es 2,8
may be the same dé/!tqtlftﬁe"d avlFE\iAMaSéﬁ/@e 195 Eiqete el hyheitbers azihessvend

Al bot dh , bstit t

adnesi ve such ad duimd YU h ST POt ha T St et 2 50 B0 € 1 ea.
wi th bondi ng betmﬁ_mré ayers 3 5 being by nmeans of a flane-retardant

dhesi d f 5 d

adhesi ve as used for ween %’earﬁ: é% éhlgaééé&dle%&? rﬂﬂngtée {ﬁ%g@ in

t he amount of adhesive 6 be ayers provi over Al | ane-
retardancy for ttle |kayers 6% gan dmeletatnltltepﬂﬂ ef'extiedcmomsmndam nate now

'S‘d?SCV'bed W tdlhission of adhesive 2 or 8, respectively. However, the
Y, resultant laminate then is more prone to cracking of the
respective foil layer 1 or 9 which is not directly
supported by having a paper layer bonded directly
thereto. In further alternatives, adhesives 2,8 may be
the same, whether a PVA adhesive, or a polyethylene



reference to the drawi ngs, in which: 10 . .Figure 1 schematically
S1A6 a lamnate in cross- section; the-showi ng thereof being on a greatly
- ;rged scale; and Figure 2 illustragtes one arrangenent:- for manufacturing
BiNi nate as shown in Figure 1. 15 Proceeding fromthe upper
ce, the laminate 10 conprises an upper Iayer of alum ni-um foil 124 the

o) whi : 14 of

fouadhigsfue [0 £R6b7, BEVLEEHOh" Beablid s RR! 200 gygﬁ‘r’lopwaﬁftbﬁaéaa
..heBYVelterngucMeaedheSWmeaahebiae.deayéiegohereoh.papdﬂltaonalhgnded
by pol yahﬁégﬂvadbeéaxebzooﬁ.eteehayﬁitﬁ% Bd@ﬂ%yﬁegﬂb@ 3%&8%% et grial,

| ayer 22 preferably being woven e sur ace | 'ayer emot € 'f fom
adhe5|v€3209|§YbBﬁBB§ o6 & Liemporekpcdapt rAkesiygpas 2sedy f@ghesi ve 26;

the | at haheBioECEabEMcheAgianti éﬁabﬁagdan&e%e@aonﬂiﬁ £he amoARkN@ie is
conpl et of algn19|un1 Qi bonded ‘'t Q the | ayer of
[

b
paper ﬂ859¥b8ﬁyg gFgHeﬁéhi§Y9553 aﬁFﬁHﬁQefOtbP§f8W55I? its EL@M@sd in an
over al | repar@ahon ﬁerdepecnadlnatslgsreezalnedwhlghfreference nuner al s of
Figure 1 have the S f nc As .i ndicate 0 havi ng
coating 14 preV|ous§585%%?$gd §9m ?S dapapa gﬁr?ﬁ@efs ggﬁFﬁﬁ% e ¥htdppl y
rol | 32refigrgaceetot kheugravhagsi piof whdkhers 34 of adhesive coater 36.
Fogl 12 then is r dyo K f o a8k 4 .to Lhrough
[RO ni'p of combi narovaf| b ScasmafALaRIy BAEKE of Tanfinded iy BRRELMT VBN
40 and 8sctiopaitheyphpyingdkbsreets bednghen a aeatdy spdiareed sealesf oi |
12. Si nghaneously, paper 16 is drawn fromsupply roll 42 and passes g 6"
t hrough t he nip o .rollers for application agai nst adhesive applied t
foil 12. Paper ﬁBrFo?I igu55§§tﬁﬁoﬁpe argiangemends SO ARG ERCHWdNGven
44, to aunamadheelas %BoWhEEﬂ Figure 1.

15 Proceedlng from the upper surface, the laminate 10
comprlses an upper layer of aluminium foil 12, the top surface
of which is provided with a thin coating 14 of ink or dye so as
to reduce its reflectivity. Foil 12 is bonded to a layer of
Kraft paper 16 by adhesive 18, such as a PVA adhesive. Layer

20 of paper 16 is bonded by polyolefin adhesive 20 to a layer 22
of polyolefin fibrous material, layer 22 preferably being
woven. The surface of layer 22 remote from adhesive 20 is
bonded to a second layer of Kraft paper 24 by adhesive 26;
the latter preferably being a fire-retardant grade. The

25 laminate is completed by a second layer of aluminium foil 28,
bonded to the layer of paper 24 by polyolefin adhesive 30.

Laminate 10 preferably is formed in an overall
operation as depicted in Figure 2, in which reference numerals
of Figure 1 have the same significance . As indicated foil 12

30 (having coating 14 previously applied to its outer surface) is
drawn from supply roll 32 and passes through the nip of rollers
34 of adhesive coater 36. Foil 12 then is reversed over the
upper one of rollers 34 to pass through the nip of combiner
rollers 38. The lower one of rollers 34 rotates in bath 40 and

35 takes up PVA adhesive from the latter for application to foil
12. Simultaneously, paper 16 is drawn from supply roll 42 and
passes through the nip of rollers 38 for application against
adhesive applied to foil 12. Paper 16 and foil 12 pass from

o



between to form | am nate sub-assenbly 46. Sub-assenbly 46 passes from oven
44, {hrough the nip of rollers 48 of extrusion coater 50. Sinultaneously, /. -
poly- 5  propylene-fabric 22 is dramﬁgfron1supply roll 52, and al so K
passeg§ t.hrough the nip of rollers 48. Aextruder 54 of coater 50 extrudgs|<
a fil me0 of pol ypropyl ene between the surface of paper 16, renote from

foil 18, e agi f i - | falric
and peLyiEolipis, 3 HEERGN aFARS LU E Xy oty WhEEIve 1B iy c X
rol l ers 4Betwersdr ko £@rmtlaminates sakriassembly M+ aneously with formation
of sub-assenbly 56, gighaldlsJeaitaly %% %sfw@fanw&iﬂ 3%853%@9 tHeA Wi g rom

respective supply roll 58,60. Each- 6f paper 24 and pass
through t RE RPA18ES 48 &fs etrarsion CRAtHT &fat erSigmltanaans lyampalivre,

e?t rsuldler 9@3&1&@& Qfabﬁ't‘ic?&tzr i3e Araavin :cﬂ‘oiﬂ Sipg) y:eﬂleﬁlsmg 4fda/\@r | 1c2§é$ hfe_ lnimp
of rollers , ween opposed. sur.faces O;Bpa er and foij - fi

30 bei ng PBFESS; i‘r‘é’d‘% {Lﬁiepaﬁa °%4 ot e5 4 fFTRYEH mh &5 fRatRY
assenbly 68. ektomdesataef iGdn mubﬁaqxﬂrytﬂrgopﬁ&emsslmtwl tghe (kiurﬂﬂdealroﬂo, .
and aroun Ll qr. 7 e [ at 7 The. 1 ater centr an
upper rol g’e#%%é‘ 8%§tt'&tt{$e\éﬁ{°%?o§°q'v%ilc g{rﬁ 8%1 %d a%rgzupsﬁar;facﬁe of'

fl ane-r et #88xidc AnesiSub-anselby o ohlfabria &R Endfdolymmpydienendilm

antiggony 9% ¢RerRVtiicen’ bl '€ dSHEy SRl at & iasﬁwy}]ltékg g &o ot ating
opp03|teI% tqQ sub-assenbly 68 as the latter passes through the nip between

roller 76 nate, gibasgemblg) Sl | er 78 acts to meter adhesi ve 26
carried from dam 80 siinilddrifoudly Iith fdrmatith askhasinaddwibiiei gy,

P net on ket PR Zhdind HiwnE 2ol ip S iRack e Bd r o1 | orn

86; fabri ceBpeaitimeh-sagppdiyblnoldei 58y 6 bwerEaaistof Sadpers shihtdnd Goidages 35

f rofg everp%essr Qll'}rom etrhe74'liﬁ *HP%H&% rﬁf &f éﬂé@gicﬁp’coater 64.
At the same time, extruder 66 of coater 64 extrudes a film 30
of polyethylene toward the nip of .rollers 62, between the
opposed surfaces of paper 24 and foil 28; film 30 being
consolidated with paper 24 and foil 28 to form laminate sub-

20 assembly 68. |

From coater 64, sub-assembly 68 passes over guide
roller 70, and around roller 72 to reverse roll coater 74.
The later has central and upper rollers 76,78 at the nip of
which dam 80 holds a supply of flame-retardant adhesive,
\s such as a chlorinated paraffin containing antimony oxide.
- Rollers 76,78 are reversely driven with roller 76 rotating
oppositely to sub-assembly 68 as the latter passes through
the nip between roller 76 and a lower roller 82. Roller 78
acts to meter adhesive 26 carried from dam 80 on roller 76;
30 with the adhesive then being applied to the paper 24 of sub-
assembly 68. '
Sub-assembly 56 passes from extrusion coater 50, over
roller 84, through the nip of combiner rollers 86; fabric 22
of sub-assembly being lower-most. Sub-assembly 68 passes
35 from reverse roll coater 74, through the nip of roller 86,
with adhesive 26 uppermost. Rollers 86 consolidate sub-

assemblies 56,68 and adhesive 26 therebetween to form
laminate 10 which passes to take up roll 88.



wi-t h adhe_si ve 26 uppernost. Rollers 86 consol i date sub- assenblies 56, 68

As will be appreciated, pﬂoductlon of lam nate 10 can broken
to stages. Thus, sub-assenbly 46 coul d pass fromoven 44 to a -,
take-Y@l rpol | for later use; while sub assermbly 68 simlarly-could pasd#to a

p yoll; thg fgmlgulgehgrpgrec]_wbﬁnr%ﬁ] §_l %Lgaﬁ%qnuent Iey&%;alﬁ}g} ursed

or m/A am nate In a sta -asse

passadPBhPERERN: BoEnsdnte) Istagmser Musad tsewhmssmmy pareod:mmrpasrs N

sub- asgeaﬁl véh n f eyl descrnidied P [
sub- asgg gﬁigﬁgﬁ t:%ea ?alkatterrag%d sub lassenbl%s% vﬁﬁlifét sQﬂqbel ng
d

prior pass, to @, akg-up wald: d%h%éiw%rﬁ%b'one of

Ssug asasgbtnbeagémesm ﬁ&md@’ﬁw wﬂm@ used d rfdrnstllgﬁgnla}lué ho

subseq t eduction thro 0 e ollowing in a
secondgg gggi‘ s&&@ﬁ o "ﬂlé'scé‘ "&Uzﬂﬁs lySLg[pa PR5SES pe repl aced
by a l1%hrougberenwerseantoillly cufatsrb- MeMQezﬁ'&tmewpq:n&imldm dfhe

ot att Sho-apeetily, 18 EoBI BY AU, Be Sdihed v Bensbeidy

conpon@#t & §1ub|-ams|¢adoém56(.amém the dratdrdmrayatl ssxka-laessemurilycleaesses and
1pncr eaﬁ@in%() formeldoraQr atroe SRih 48PiIkd edddge Fi a4l & ZEththcﬁxs 4]%% that the
conpar e

|'ani nate of the |nvent|on has superior pro erties am nat e
f or med &L VS nPR&Y PR Of ér\’él"‘(ﬂﬁ‘sreé‘ﬁlﬁf% i3 4 R needihs pmdqui ude a

fibrousnl ayé€irsthetags; nah&:l-pfswﬁéqdétﬁmﬁﬁaxﬁf% ér&rolfgw - 25 O
superi as wel | as havi ng superi or

ults i.n.the ture test,
t ensi | gog %ﬁ'&nh ofnd a8 &?3: f}&g%ﬂ wing Hitt |‘?1gs?Fé?%cﬁSFgﬁrpegﬁrbreac‘%!hr
resi st @ficshesensaswadd oms ,s tsairasb eyl .4 Grchredge teslfadeb ity dlhere the

152m nakekanl’ Gl4ntdtY" oF sub-assembly 68, or vice versa.
In the foregoing, it will be appreciated that all
arrows in Figure 2 depict rotation. Also, while Figure 1

Phed

approximates relative thicknesses of components of laminate 10
(albeit on an enlarged scale), thicknesses and increases
20 thereof are not depicted in Figure 2.
It is found that the laminate of the invention has
superior properties compared with a laminate formed of similar
layers and differing only in that it does not include a
fibrous layer. The laminate of the invention shows, for example,
25 superior results in the Beach puncture test, as well as A
having superior tensile strength and elongation, énd'exhibiting
markedly superior tear resistance as measured by standard P.P.T.
and edge tear tests. Where the laminate is produced on a
machine providing continuous length of the laminate, the super-
30 ior tensile strength, elongation and tear resistance is
achieved in both the machine direction and cross direction.
The laminate also displays a high resistance to delamination.
Where the fibrous layer comprises or includes thermoplastic
fibrous material, the laminate also exhibits in standard tests,
35 conducted in accordance with AS 1530, a very low flame spread
factor, and an excellent heat factor and flammability index.
As will be appreciated, performance in these tests is enhanced
by use of flame resistant grade adhesive as detailed above.



naéh*ne brovfding continpyous length of ‘the |am nate, the super- 30
tenglle strength, elongation and tear:resistance is achieved in both
machi ne direction and cross direction. The |am nate also displays a Hhi
resisgance to del amination. Wiere the fipoaus |ayer conprises or incl\u
therndptastlc fibrous material, the lamnate also exhibits in standarc
tests, 35 conduc Ih a cordan W t 1530 very spriead
2ot e, Tand an”excel borenindFe atearaLn’ fo the T rvedel RhtpaPRichi A LEL

appr €ci- at esheyerpoovided wnthheseleestsohe eutenckayey ofemetall okl

resi st ant e_ad ' : .pate_a Lng to the
I nvention %@?@i%ﬁlg$§@¥§h§§eg§;g ggdagﬁ¥hs%%t?§éé$nh%g gﬁtgggﬁgbgr of

met al foi|issuhaesoalanﬁhonns&nking;s Brl| suchi applicabdenasiteobipgrior

i nsukation S | i ' ' su or .strength
can %e par?@PQfQE?yéé vg% éggggﬁbagﬁg aﬁg%heggebhgthegﬁﬁge Wgﬁfﬁ 5§
necessary etherwise| wauidche Bacesgangshor snstadlsaf steeds safpsysmeshe

strength ogoihgnbagheaty &t £h2e9§¢se3é éﬁ¥éﬂ?tﬁnofstﬁécﬁahﬁﬁhtbtéfU%ﬁeaS
roofing insulation,and/or sark ng gﬁa e of conventiaqgnal reflective foi

10 |an1HﬁFﬁe“EnéﬁVégtéﬂehl§aﬁ £5SpESEi 88cROLF1RG: AnsuERLions,
the Ian1nahﬁdﬂbrtﬁarkmugntnﬁnp%agétchﬁahbynuhehaltbefﬂebkgu& IEaMar
conpLLses ven er np stic er as _a, strengt rovi aing.. ul v ent
cor oth°For LRtERat Ay LABEPTRE, Spchy BREasd By opr5ochR, AEPBIF L RIEEy abRt
The | am naiis, thesladinatesofis¢hel inveptdendi pgrtheudaxllyf whetrieothef
roofrng in n sy : a b fi | I, cost
Cadifig bot BPEoUET 18Per BRpE kS NBlen thetnofr ARl IRErss Hal g
ation cost stoenghb §§p§@91ﬁssﬁqumnénléntthéaf?tswo@rl xpof itd lensetomdhati al |
the form 2Q@¢forgba™s V%hEanﬁ%Eﬁtloﬁﬁitsh%et?hﬁegﬁterﬁﬁb Qamhibate, UM

mesh_formor it can Qe cl osely woven ber_ used can vary
15 is useful in providing the dual function of roofing 1nsu1at10n

and a safety layer, but at a 51gn1f1cant overall cost saving
both in material cost and in avoidance of the need for install-
ation cost for the safety mesh.
Where the fibrous layer is woven material, the form
20 of weave can vary. That is, the material can be of open, mesh
form or it can be closely woven. Also, the fiber used can vary
in denier with both the thickness of the fibrous layer and mesh
form required, so as to achieve an overail balance of tensile
strength, thickness and cost for the resultant laminate.

45



ip denier with both the thickness of the fibrous |ayer and nmesh form

€ ++ed, so as to achieve an overall balance of tensile strength,

e§s and cost for the resultant lamnate. & CLAIMS 1. A

material suitable for use in place of a steel safety nmesh used,in
gaety on of roofing, the |am nate having at | east one inner |ayer

sing fibrous material adhesively bfnded to each of the next adj acent

ith each next adjacent |ayer belng paper or netal foil, the =g
g having at | east one | ayer of paper, with at | east one outernpst
| ayer bei ng GBRAMSfoil; said inner |ayer conprising fibrous material 2
having a density of from about 30 to about 150 g/ m and conprising fibres of
from about 30 to about 150 tex. 2. . . Alamnate material according to
claim1, whekein at | edstapi@ase madexded syidedde |forerse sirkmdfaceaper .
3. A banangikeNbaifedly el diskd i ConisBructin I gt al foil

is alumniumfoil. 4. A laminate materi,al according to any, one of
claims 1 to Fhendemanateahaving afsilegsd ORfeiNgFe L3y SIRE Iffifoven
fibrous mat efidlrous. materialAaddhEisiated yriotided taC@@ich F tthes|ridseg 4,
wherein said_fj.brou erial i.5,selected from.ibre-glass, .carbon fibre,
b0l ymer i o 11 BEASSHE: ARVETET MAFTLEACE: Femtnaacany hey £y 7
| am nat e mat eapealr @a:cmed:iarig_fcqilanwrmndagfinalmi R vl a; Mesteianesai d at
least one i nﬂ%&e:ra\s%r %g%ﬂ“ %ﬂschl"‘%‘fte'l Y Y% Beddiist Tayer beiry
| ani nate matérral according to claimwe, Co o
metal foil; said inner layer comprising fibrous material ;-)
having a density of from about 30 to about 150 g/m2 and

comprising fibres of'from about 30 to about 150 tex.

2. A laminate materiél according to claim 1,
wherein at least one of the next adjacent layers is Kraft

paper.

3. A laminate material according to claim 1,
wherein said metal foil is aluminium foil.

4, A laminate material according to any one oif

claims 1 to 3; wherein said at least one inner layer

comprises nonwoven fibrous material. . : o’
5. A laminate material according to claim 4,

wherein said fibrous material is selected from
fibre-glass, carbon fibre, polymeric fibrous materials,

and cross-laminated airy fabric.
6. " A laminate material according to any one of
claims 1 to 3, wherein said at least one inner layer

comprises woven fibrous material.

7. A laminate material according to claim 6,




wherein said fibrous material conprises'thernoplastic material. 8. AN
|"ami hate material according to claim7, wherein said thernoplastic matéri al
‘is a polyolefin. 9. : A lam nate material according to any one o':; ?%.
clains,1. to 8 wherein said at | east one inner |ayer has a density of [froy
about ¢ to about '120 g/ n2 10. A lampate material according tq @ny
one of "clains 1 to 9, wherein said at | easl%one i nner | ayer conprises
fibre&sof fromabout 50 to about 100 tex. 11. A lam nate materia "
according to any one of clains 1 to 10 wherein adhesive providing bonding-
bet ween at | eas¥hef®inas§aid fhbreus matgripdecempaigast thezvoplasdtic A
| am nate materigiea@geqrding to claim1ll, wherein said adhesive is a
chl ori nat edparaffin containing anti nony oxide. 13. A |l am nate
‘material according to claim 1l wherein said adhesive provides bonding
bet ween one sur§ace of a saldmﬁhateaﬁhtEBeglnaebokaﬁﬁb %Bcha%madLacentd
| ayer. 14. m pat terial _according to.cl.aim13 erein said at
| east one inneer§§%$ncgﬁb$igg§r$8P;8F§?FanFgFéglaﬁa BoRAI¥G1BE Reen its
ot her surface and the other adjacent layer is provided by extrusion coated
ol yol efi n adhegi ve. 15. : ] et er. ording.to claim 13,
aheyein at Ieas?'one adja%e%?mf§§g§n%§g%?ﬁggsgﬁ?§%9§§§p5s,aa?tﬁnﬁh8finner
| ayer being int%¥%§ﬂ$a}et¢e§p@b$¥$én said at least one inner layer has a

density of from about 50 to about 120 g/mz'

N\ 10. A laminate material according to any one of
claims 1 to 9, wherein said at least one inner layer

comprises fibres of from about 50 to about 100 tex.

11. A laminate material according to any one of
claims 1 to 10 wherein adhesive providing bonding between
at least two layers thereof is a fire-retardant grade.

12, A laminate material according to claim 11,
wherein said adhesive is a chlorinated paraffin containing
antimony oxide.

13. A laminate material according to claim 11
wherein said adhesive provides bonding between one
surface of a said at least one inner layer and one
adjacent layer. '

14. A laminate material according to claim 13,
wherein said at least one inner layer comprises
polyolefin fibres and bonding between its other surface
and the other adjacent layer is provided by extrusion
coated polvolefin adhesive.

15. A laminate material according to claim 13,

. c L M s . *
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ﬁgternnst | ayers each conprising alumniumfoil. 16.. A | am nate .
terial according to claim15, wherein-each adjacent |ayer conprises Kraft ~°
papsry. 17. A lam nate material according to claim 16, wherein each
¥ai d ayj acent | ayer is bonded to a respective said outernost |ayer by means
yhesi ve sel ected from PVA, casein,latex, acrylic, neoprene and#
An coat ed pol yol efin adhesives. 18. A |l aminate materi al P
do to claim15, wherein one adjacent |ayer conprises Kraft papetwt
¢r adj acent |ayer conprising .a said_outernost |ayer. 19. A
nat ¥hpERiBRCAEr 4PASTt onel aRdRcentwdayern comPE isee Xdpddent |ayer is

ded to a gagee9thyeh$ahe_ oHherM et ehrayeinly ifRetmediate ad@eictdve -

selected from PVA, casein |atex, acrylig, .neoprene and Sxtrusion coat ed
pol yol efi n aBREEFPESt spyers eagh) gomprising alumindum, fedly (o claim 1,
substantially as hereinbefore described wth reference to Figure 1. * C

*
L M S 16. A laminate material according to claim 15,

wherein each adjacent layer comprises Kraft paper.

17. A laminate material according to claim 16,
wherein each said adjacent layer is bonded to a
respective said outermost layer by means of an adhesive
selected from PVA, casein latex, acrylic, neoprene and
extrusion coated polyolefin adhesives.

18. A laminate material according to claim 15,
wherein one adjacent layer comprises Kraft paper, the
other adjacent layer comprising a said outermost layer.

19. A laminate material according to claim 18,
wherein said one adjacent layer is bonded to a respective
said outermost layer by means of an adhesive selected
from PVA, casein latex, acrylic, neoprene and extrusion
coated polyolefin adhesives. —~

20. A laminate material accocrding to claim 1,
substantially as hereinbefore described with reference to
Figure 1.

RN A A A



