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1 FIRE-RESISTANT SAFETY GLASS Technical Field This invention rela;% g IQ,
a fire-resistant safety gl azing product and to the manufacture or

pr.oducti'on of a 5 fire-resistant safety glazing product in which

reinforcing wire mesh is- incorporated in the gl azi ng product. Background.

.Art Wred gl ass has been in production for many years and in general

provides a greater nmeasure of s | g n 10 ordinary clear, or
obscure anneal ed gl ass. In partfi%#%é—%igﬁ@ﬂé+%égglxs§¥¥%§Iy'used as
gl ass balustrading, the wire being effective in preventing peOpIe or
objects falling COﬁpéﬁﬁgé 1tp§ ygh the glass when the glass is broken.
Wred glass is al sO use pass .doors to act as a 15 barrier

for- preventing. a hath1%r &PW?@%]%@ t e bages t heo gl assf hcet deeii stanyt satety
to old the gl aSé'léQﬁ(Bé hﬁl‘ob@é‘geéna\hﬁé‘ ﬁ@q'ﬁﬁﬁh#&’c{ur[é' ahd @P@éuci{brﬁ h'éf a

latter respect gll g nel ? enou nper at ure.
the wire in the®wif 'aeg'”%%sﬁ?)'i'*ass'? %t'¥reI$ %108 E%W‘Plg @I‘&%’S‘:QO‘”¢WT?%¢’”9

original position wiwcd mhesigetst oot desk ol mSShe THRL L1 g ep #ddGeL conmon
types of wired glass, nanely "Georgian" wred glass which has a square
nmesh, "Hexagonal " wired gl ass which has a hexagonal nesh and "Di amond"
wi red 'gl ass whi ch Bagkerolndohnt shaped mesh. The wires of the 25 neshes

are welded together, yjgad- g1§$§cﬁ£écﬁﬂéﬂ 1#*%F§ﬁhéé§é§r¥% m&y gﬁﬁégs and

i ntersecting or cross-over points and are typical of steel’, |
chemical ly treated st 8N @tn pfg%‘o‘r%%n"a vﬁ"%%lt%ﬂ' adeeasyye a‘?’éase“d#"bfa)trf-han

square nesh opggi rtg"dﬁwan’éwpcbwéﬂ'y o:absbgcurﬂéS inﬂié%]edVﬁTﬁs spamdpélﬁtﬁmar
30 apart), and the 46mm . Such

R A
mesh has good rei MYred ?ﬁ%pe |"é§ € 27 rerass epq'(s%sr‘sﬁ?]‘d"gy the wire
properties of the s efitkecivbse nin- cﬂn&venﬂ1mg | pesap Ye t her vieyjedeoutdl 1ing

theiglass to any Q&A1& AM through the glass when the glass is broken.
' ' Wired glass 1is also used in glass pass doors to .act as a
15 barrier for preventing a hand “or arm going through the
glass accidentally and to hold the glass together longer
when exposed to fire and heat. 1In this latter respect all
glass will melt at a high ehough temberature; However the
wire in the wired'g1ass ho1ds the melting and sagging glass
20 1in its original position much longer than unwired glass.

There are three common types of Wired'g1ass, namely
"Gecrgian” wired glass which has a square mesh, "Hexagonal”

- wired g1ass which has a hexagonal mesh and 'fDiamond" wired

~ glass which has a diamond shaped mesh. The wires of the
25 meshes are we]ded together, e.g. electrically welded
together, at their intersecting or cross-over pocints and

are typicatlly madeldf steel, e.g. chemically treated stee1.
With "georgian” wired glass the area of each square mésh
opening is typica11y about 155mm2_ (wires spaced 12.5mm

30 apart), and 'the..wires typically have a gauge of 0.46mm.
Such wire mesh has good reinforcing properties, improves
the fire-resisting properties of the glass and does not

- obstruct or impair the view through the glass to any great

extent.



2 Knowmn wired glass is generally manufactured by tHe same basic nethod
of feeding wire nesh into the glass as it passes in a fairly nolten state

befween rollers of a roller systemand then cooling the glass to solsidify "’
it However 5 this process is unsatisf&tory in three respects. Firstly,
the pull onthe wre nmesh as it is fed into the nolten glass distorts
the wire mesh so Fhat wi th square nesh for instance, the.cross wires -are

“not conpl etely sKPIMGht Wi deeédﬁés bdft . 9enesaddygmanutagsurgg, By toen
t ends not toshamelBaspesmieitanedofeferalihg wﬁrbhmesalndmblmuegbaass asThitrdl y

‘th | ly h

o be furs nephSppfoTbl¥ #aTBSpOh bk, ok oH® AELBRAOI AT HEDRE suBRnLY N0
"polished plaretegl and. thenles21ingethei gilalss SDaﬁOdndstnsnmtutéoyabbrshed
BS 15 6282: %ﬁ$§ E?b@%bgg1§0uﬁQQ%§szEtaP&aq %ﬂre%o?esgléébng FqF st]y,-‘J

bui | di ngs. IS stan t ook recognition o anger of serious
“accidents whFBf Pebll dONodhEr wireneshdi &y tgl 48s FRFen 1§taz&hei podéenai n

-l ocations an§1aggoawendﬁtghathaaRQVé abeaSsoOthamataﬁtalsq&h@élﬁeshefoused.

in these Iocatkons
" toughened gl 398!
bonded t oget becoibg ahentter | apecoafilyei ntbeci wg reat eeisal tefide notertbaper is

able to ?BsoﬁgﬁenggédsEgﬁ%rgﬁQgtQn QﬂEd FHQd1Q'§ﬁS Hgsspos'%hqp W@enae -

br oken or crac reventing sS fragnent s
preventing aRyopass - 4f ac05§ﬂyon 9856&9a1ddungftﬁ 6uyﬁreph@1g$§s§uaﬁe-

causing a Segu8H§1*nhHEYtoCE€V$UFtﬁ€&| ka%@eﬁ'asé was BQt dPqrBd nY ahle |
British Stan nstitute to copst "saf ty glass since it 30 was

orab ot o anaet fenafie! thopkerbgS nRpal shegl p1aten. &

unable to retain or hold splinters or slivers. of gl ass brought .about by

inpacting and fraf& 1588 Wehgdefligidn '8thRBarls' Thediitutt! pu%11§ﬂ8@“3%°\d

i ncorporate wire
- 15 6262: 1982 re1at1ng to codes of practice for glazing for

buildings. This standard took recognition of the danger of -
serious accidents which _couid occur from ordinary glass
when g]aZed'ih ceftain Jocations and'recommends that safety
glass or material should be used in these_locations;'
20 * “safety glass” being specified as laminated or toughened:
_ g1éss. A simple laminated glass  comprises tws sheets of
glass bonded together by an interlayer of_reinforcing :
material. The interlayer 1is able to absorb impact shock
and to hold the glass in position when broken or cracked_
25 +thus preventing spa111ng of g]ass fragments' and preventing
- any part of a  person’s body going through the g1ass and
causing. a serious 1nJury

.Conventional wired glass was not deemed by the Bfitish

Standards Institute to constitute a "safety.glass” since it

30 . was unable to méet their required safety standard. In

. particular it 1is unable to retain or hold splinters or

slivers of,giéss brought about by impacting and fracturing
wired glass. |

In the prior art it is kncwn to incorporate wire in.

Bf-particular it is.
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Iéninaged .graSs’ to “fulfil t hree differing purposes. Firstly to
render the glass visible by incorporating in the interlayer.fine wires
rynhing parallel in one direction only at approxi mately 30nm centres.
Second|y to provide an 5 electric heater or & armcircuit by incorporating
a con-- tinuous thla.rmma—re%f'd@@t dd) WA o1 kel dlipiAtling O urpdsds.

a fire-resistant  glass i - a conventlonal wi red gl ass

‘I ami nated to anofiéeEHed® d?ertﬂ%fs§'hqm ViR 18 RYs 1r‘|°:>°rpl°é'§§"”9 in the
fire-resistant = tivararadigrarfink) wis@ls d rupming i tPare)l 1evi 1 ac @Inesm raed io-

. d :
conet de by o1 S AP ek Ml o, 85l PYRHBUAY S By 10,

w ré-mesh actisng edectnia ifeatemer. alatowewdrcuitte bynesm\cqrspoar@ttemd algon-

betwpen w0 SNECls RloyBIGHR Wid-d HiTahene Wi theahtrayrne lielhgyeo

~and i s not therefore truIy enbe

In the |nter ayer and does not act fo

“hol d the interl apfiovii@fetther ife-diasiedeat t @liagend® heltiche. & cORvenmiopal

I ndeed the actionitledneaj1ae@l o svellanfidazed had ntaerdt&w ts@ae‘éft oF g'lass

‘laminate. It is al so known froq1€B—A—212 732 t&EpFOVI flngg mesh w

net in a |aninate¥ev@ad¥dh

HA s 18 i '&FfnaVe 'Shir&Sd Staﬁgme et d¥naFy

‘visibility thoougloltie (fmome Inieshi ofi r evinetd | olpsw  amdd jist songricderadsd ydoose
~not significantl _yﬁ])ggeélnrg&;ecewﬁ)mt gl ass or assist in rendering the glass

fire-resistant.
| fire-resistant safety gl azi ng product i ncorporating wire mesh. . The

resent 'on -seeks to provide an inproved

| nvention also seeksy tins R Ciﬁ'evaicﬂJs?!Zy' Gt oo s GBS 20T 8166

|Wi thstand i npact shock (preferably 30 being able to co
1 6206: 1981 for at dNG "r?d‘»epraod‘i}{t% meS i éh $ 45 rgq%s"l'st the wire mesh

- (preferably bei n@o&hlr&; tas Vil triesitrefiao cented f .- howowe\mfegrurte/ fmash tiestadhered

acce/glng to %S % %w é%b sheets of material to form therewith a sandw1ch.
type interlayer and is not therefore truly embedded in the
interlayer and does not act to hold the interlayer together
if subjected to intense heat, e.g. in a fire. Indeed the
"~ action' of heat could well cause the interlayer to de-
20 laminate. | | ‘ '

It is also known from GB-A-2125732 to provide. a fine-
mesh wire net in a 1amﬁnated' giass to act as a microwave
shield. However v1s1b111ey through the fine-mesh wire net

-is poor and its presence does not significantly reinforce
25 the glass of'ass1st 1n-render1ng the g]ass-f1re—re513tant.

' The present invention seeks to provide an improved
fire-resistant safety glazing product incorporating wire
. mesh. . The  invention also seeks to provide a giazing
.product which -is able to withstand impact shock (preferably
30 being able to comply with BS 6206:1981 for a flat glazing
product) and which is fire-resistant (preferably being able
to withstand a half-hour integrity fire test accofding'to
éS 478 Part 8). " '
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4 Disclosure of the Invention According to one 'éspecf of the present

i nvention a fire-resistant saf ety gl azi ng-product conprising two sheets of
glazing material bonded together with an interlayer of 5 adhesive. bi nder
na{erlal havi ng conpl etely enbedded there#n a reinforcing wire nesh .

con5|st|ng cﬁofgﬁfaéuﬁevbfeﬁh@etﬁegngpgﬁther at intersecting or cross-over.
"points, is charac;_ terise |nterla er has a thickness of from

-0.25 mMmmto 2.5 mmﬁﬁﬁ9|§1?%rn€8 b?”%et??ﬂ@cﬁr ofh®i Pregersnigyendiopna
bi nder nateﬂﬁﬂréﬁnzsfsmammtsafetyogmhtenQOﬁdbﬂuoﬂ cdhprii 8l BYErsk8sthe

| t t 4 h duct
breferanly M G HAFRL AL b0hFEa ,E560EhRE B AR FhreF Trxer o
domes or dt headhaginal @1mrdnageazahghmt Rgi abmpletely embeddedabhgrein .-
wire mesh ca)rngfrﬁf&cﬁn fMﬁé m&Sh 9$n§h§£“iﬁ€| b¥ Jnée?ﬁ ?ﬁic ﬁPéseQe@Bé&W

paral lel first straight sieel wres arranged an an
per pendi cul arteeqthel @l ohytessect g %ﬁen?6%$$7°Y$EaP@H"t§pacéﬁ abar@c--

par al Llel sec_qred-ﬁercalghtttséeethé\n f@ﬁenaysrCﬁasssr@ﬁ%ﬁgesél eft7Rod 8025
secon stral

t | | th t
each cross-ov 52ﬁ g ?P%v?% Eﬂ?ﬂe ﬁfﬁéktgﬁ%g?ﬁ o?°g?3hgﬁ§agﬁéﬁgﬂf-
‘meshes. /erﬂthﬁ|hmnqeﬂumnmer1ahefmwmeanoinihea1mriewahiehconuyt1be

arranged . to provi de hexagonal neshes. Preferably the wire is made of
steel 25 (e.g. galvanjsed or stainless steelé -as nentioned above, but’
other netallic Wiesinterlayer cyppkee cheanzetransearenhis, cobPdred eead,.

nmay be enpl owgithtethe tTHEkgrEsi0g rbll‘@duél{'.er’iéyeéréﬁeﬂébwm F?Qtatbuﬁaﬁiéy' n:.
part by the Wi re havin

uge ,of he w re_ of
gauge of 0. A?éghﬁ'g‘ V?i}‘f er?%ye@”ﬂ%‘ﬁ hﬁn@ a ‘P?\“Ek?lﬁ%%sasgmgﬁﬁl?" %t'_h?gom
-1.00 to 1.2@unvedimisass ot hglanirey |myeeri&l ckness may be greater or, with'
| ess preferred.smaller gauge wire, of smaller thickness There are varloqud
types of resin or resinous nmaterial L I
15 : Preferably the wire mesh comprises a first set of

. chemica11y treated, spaced apart, ~parallel first stra1ght-'
steel wires arranged at an ang1e e.g. perpend1cu1ar, to a
second set of chemically treated, spaced apart, parallel
second straight steel wires, the criss-crossing first and5  |

20 secohd straight steel wires being electrically welded .
together at each cross-over point to. prov1de rectangu1ar,:.'
sduare or diamond shaped - meshes. A1ternat1ve1y, hpwever, g-
the.wires-of the wire ‘mesh may be arranged to provide
hexagonal meshes. Preferably the wire is made of steel

25  (e.g. ga1vani$ed or stainless steel) as mentioned above,

" but -other 'metallfc wires, e.g. of copper, bronze, zihc;
brass, go1d or lead, may be employed.: ' '

" The thickness of the 1nter1ayer 1s determined at least
in part by the gauge of the wire of the wire mesh. W1thf '
30 wire having a gauge 'of 0.46mm, the interlayer - can have a‘
. thickness as small as from 1.00 .to 1.20mm. However, the_ “
. dinterlayer thiékness may be greater or, with less preferrad =
smaller gauge wire, pf smajTer thickness '

There are ~various types of resin or resinous material



.a net hod of nanufacturln

whi ch can be'used to provide the interlayer and which can have varying
degrees of clarity and performance, e.g. for rendering the | am nat e
fire-resistant. Preferably the |nterlayer' conprises a nethacrylate
resin; mnth additives 5. but other resins, such as polyester or silicate

resins;’ can be enphpyedcard bEOUSEd tHeprovi@s! awes mﬁe:pw}@.ﬁ abhpg f1oh P& Han
t he settlng pol yneri zation or O|IdIfIC$tIO£ of ,a uid {e5|n 10 .

material int roductéﬂv%e\ﬁ@éhn%pa‘i%%r%?)%r? gl ¥FhYt )éh%‘é‘% Pertormance e & &l tPr
to provide a sheederdhg pbhevi hymibatyrafifévByshavamy. t he Riosferably rehe
mesh enbedded the‘frﬂ@r elt‘o 9 &&' g Srpg'ﬁl\écrlh%teé Oréé"lr? w1th ar;[ld'ltwes

convent i onal - manner u3|ng an adﬂgcﬁ%ve H§
conpressing andl 184t nethengresins| a$1t|l¢iat$$|gpob)’e$\]'—$'é O'Fna%h] 1mmms, can.
i ntayd ayer betweege dgi d\deq sheet s, Simlarly two thinner sheets of PVB
can be set on either S|de of the wire nesh and nelted and | ani nat ed
together, the nelting and | ami nating ensuring that the wire nesh becones

fcorrpl ﬁtgly egb'edded iﬂﬂh@o@@h imerlﬁyeérasyea cg@ensreémgaﬂtprfmﬁ%i?ytm
1 ni shed prod- uct ast - ne n met.hod ove eSS

than sati sfactorilet’hml%’r D?L% erbﬁ?ﬁl ? ons, s?ﬂ ST ALY %e?pg quid resin
i nper f-ect. Therrdereial aimbeeduced dpet\kmmll slga@sd neparsgbasi mptsheetsi sit
preferred. 25 M&éfbw}é %o AP a@sPECsnddy L N5t PSSRV ﬁwesuﬂm1

I re-resistant safety azi ng proau

_conprising bondi nﬁf\f%kgé@m\ews wotR$ ede s oed gy hee n@e%t%?%ﬁg%’t?f‘%ﬁ?m and to
interlayer of adhesiyegtasieg sWéSEs aihéwéfwgmoaml@émefnﬁwmﬂhﬁm ansmreg

reinforcing wire nesh 30 gQ£3|st|ng ic.wires wel

nterseet (ng | oran HERE TR TR, SoheS IBRIFRGTENTER .St | TR o and

~setting of this adiekt eg almd\de‘rammaemgil abeviveen mesie tewmbedded sinteriayer

gl ag‘r/tg materi al Eé erl S%Eé“r?éh %k?%?@ée Coélgrhﬂéiﬁ?)n {0 2 {Hfﬁvl)etseéheets of

con ion, i's chara € 35 ‘Said sheets
material are spadNB agrn tbé remt o hthen side ofim t"ﬁﬁJrWnge s'EQf’eh rﬂj‘d drelted

the adheslve ”Hléﬁdfﬂam1nated together, the melting and laminating ensuring
that the. wire mesh “becomes completely embedded -in the
- 20 1interlayer as’ a.cgherént- fnterTayer in the finished prod-
uct. However this last-mentioned method has proved less
than satisfactory under test conditions, the tamination
being imperfect. Therefore 1am1natﬁng or bonding using
resinous material is preferred. | '

25 _According to another aspect of the present invention
. a method of mahufacturing' a fire-resistant safety gliazing
product comprising: bonding together two sheets of g1azing
'material with- an interlayer of .adhesive binder méteria]
haVing completely embedded therein a reinforcing wire mesh

30 consisting of metallic. wires welded tdgether at intersect-
ing or crdss-oVer _points, the bonding process including
setting of the. adhesive binder material between the two

- sheets of gTézing material from an initial flowable condi-
~tion to a final set condition, is characterised in that the
sa{d sheets of glazing materia1'are spaced apart from 0.25_
mm to 2.5 mm_ during setting of the adhesive material

. between . said sheets of._g1azihg material, whersby the

W
(8]



_ : -
"between said sheets of .glazing material, whereby “the adhesi ve,
bi nder material, when in its flowable condltlon fl ows around the
reinforcing wire nesh causing the latter to position .tself .
substantiall'y centrally wthin the integrlayer. 5 Preferably the.

dh b [ | d. into
brovided betianse v S1ngse  BEGEVETL vEen' T itS] (T10uaPag "serdi bide.
 partly per|Fﬁﬁ‘@#%uawo%@éjeﬂh¢nra1quncdn9|ghurenmeabrcaud1ngonhelhaugethe
-wire mesh. o AdsdaidNel YesePPe Qhbdbsn ?§?ﬁ§ Oée9£?§ﬁ?g 191Fﬁ?ﬁer£ﬁ£

Is . positioned substantially  horizonta and provrd
perlpheral - sHfer }a¥%ehire mesh is posi- tioned on top of the said one
sheet - and |iquid adhesive binder material is poured onto said one sheet

i nsi de sai eri nd finall the  other . sheet | azi ng iv
mat eri al |5g- pposﬂlﬁba%e%lr% yt%b ofad?ﬁ§¥ﬁ%rl?b'?|%?5l m§E%T‘%ﬁd‘?hb" EQEHEPY
al l owed to seitn liquidifomaseinte battoaviteetprayided UbgedesloWBs dwoi N

its centre, t ur h f in e wi th the -
use of sucti on%zuigg {}ge&g%ssu gif'h%ﬁég‘ftepcoﬁ%lﬁlgn%%t g?g%e%%w dp%'ah%'%| ve .
20 binder nmat¥AY. 'sealpd Heem Thamid thehttt Heanner fane tmt®m1rag|dtlves-

L) 1, e S et e re S1tnd ARGy e
enbeds . itse centra in the, interlayer
mesh "fl d& i mptariathe ]y§ qiRE V&0 %ﬁes?%%sm%’r?hfyl s kT EoRtey] ]¥rpoﬁ"ﬂ%nt

in “respect - mfrcivheieq:halwtiyh ofat@erhpshad‘mj Peeallctthe wirgemssml £s pos1—

f b d i
Ccal Tor 1 aronef T obd B O b £ 0A9 0y S PR nL L B iR e
that the wibi@deresiateriak y1smw%d omte sa by ormerlsmaétzmispdns|$am
_ when vire megidHerar dhrue id ff‘%ﬁfm the &ﬂ&mﬂsﬁéetse ﬁcéféjz

cavity or I nterlayer thickness, ‘being Trom 1mm 2mm and:

~adhesi ve l§| nf@terdedr iis %%W?%?%cﬁ!&edto‘? 1:40) tWée %lv1mem\/|$@aa and u

-the assembly allowed to set. In th1s case the bottom sheet

may be urged downwards  1in its centre, e.g. by the natural

weight of the glazing material or with the use of suction

cups, to_ ass1st in the containment of the 1iquid adhesive
20 binder material. | o '

‘It has been found that the surface tension and vis-
~cosity of the liquid adhesive binder material ensure that
the wire -mesh embeds itself éentra11y in thelintérlayef.
This phenomenon of the wire mesh “floating" in the 11QU1d'“
25 adhesive material is extremely important in respect ot the" '
quality of the f1n1shed product in’ large scale manufacture,f&) .

the tensioning of the wire being time consuming and imprac= .- -

tical for large scale, fast production. In tests it has

~ been found that the wire mesh “freely = floats" into a .

30-'centra112ed position when Wire'meSh having'a gauge of from f
" 0.46 to O}TOmm; is 7$e1ected,..the cavity or interlayer
thickness being ~from 1mm to 2mm and the ligquid achesive

oy © binder materiail when introduced into the cavity having a
kinematic viscbsity'iﬁ.the fange of from 2.59cSt tol5.9?¢3t
35 at 20°C. It is believed that the surface tension of the

| adhesive binder material prevents the wire mesh from



klnenatlc viscosity in"the range of fron12 59cSt to 5.97Cst 35 at 20 C
It is belleved that the surface tension of t he adhesive bi nder

npterial .prevents the wre nmesh from . 7. breaking the surface of the
aﬂhesnyg naterlal and ensures that the wire nesh remai ns suspended within
the interlayer i nder, i.al i
ki nemati c VISCOS?%%k1WF QﬁeB% a%% %Iugﬁhg n%%sq@gFgaé Hganﬁ Qﬂﬁhrgg

havi ng-a wi r e gadyatotthe asme \metsw a‘eml’tshlwm Mr‘ltt@ﬂhayéﬁ mﬂ'»ﬁé?]\ﬁb’ﬁé

mesh i's suspendegapr Qxieiat @ldhedaMMfiin@r henawma.qe of M%?I naebourmg
material . Thus usi.ng an interl ayer thlckness of nly from

1.2mm a reasonalfi®emadiG aMisgdAsdtyY oPf t e 359%5 ﬁ@QhUSWPﬁhﬂﬁ FW@ feuare_
encdpsul atings adhresm\eeh Haivithey a wiktecigatige iof OQlaBaimned.itGeat r amnz ahiick-

may+pot be obtai ned i f. tantlall t hi.cker erla I reu .
Typically the man§ract i r@ a|¥§trﬁodt $ ?ﬁfﬁ et%&;' tha%é(El ggmrd?_gegﬁﬂroxmatew
GB-B-2155856 in 0y 25wm faoe the SUPéﬁmﬁh@ﬁaWh@eﬁ1mmgromaﬁhé1aéheeﬁbusoPS1n9

gl azing mater!al do AnddrAdylel | GHICIFRARET dFRY oy, PHYI9d ol dButl.2nm,

si ded adhesi ve tape or strip ther sol
i nper vi ous) or g@@sﬁéﬁﬁéﬁblée“ﬁmaﬂéﬁﬁéﬂFWbIPféoﬁh§ nﬂ§f@b mﬁﬁgylwﬂ§ﬁé§ the
extrusions Ry RecapEiRtathd Or APesive al pikhdereal lmag:,eralanhou.csh obaad nleas

(2402 Laken 1o R ISR L0 b ke N s THATS Bhigher

satisfactorily anchteirllayesmiare wsafdf.ect ed by, or mmll not affect, e.g.
optically, the chemcal interlayer. 25 Brief Description of t he EXamAngs
Enbodi ments of the invention will now be descri bed, exanp

with reference to. tHA¢rdEednyarifieng marafagtsing rﬁ'e\%% 1S|:|Sdlﬂ"r1éafAt§h5\N§t
reinforcing wreJgReh iRy txlrpre%ismmas%%eghawmw cwteelan@d il lustrates a

step in a flrst nmet hod of

15 -Per1phera1 sea]ing of the sheets of glazing material
" in a 1liquid tight manner may be provided by double sided
adhesive tape or strip which_-is' either solid (1.é. gas
impervious) or gas permeable. Alternatively solid mastic,
butyl tapes or extrusions may be employed for peripheral
20 sealing, although care has to be taken to avoid chemical
reactions with the interlayer material. Indéed any .suit-
able mater1a1 can be used which will seal the periphery -
satisfactorily. and will remain unaffected by, or will not

-affect,-e;g.'opiica11y,-the chemical inter1ayer,_

25 Brief Description of the Drawings- _
B EmbodimentS'of the 1nvent1¢h will now be described, by
- way of examp1e,-w1th' reference to the accompanying draw-
- ings, in which: _ . |
Figure-1A shows reinforcing wire mesh positioned on a
30 glazing sheet and illustrates a step in a firSt method of
‘manufacturing fire-resistant 'safety glass according to the_
invention; : _ - . '
Figure 18 Shows'the underside of part of the glazing
:;heet shown in Figure 1A and i1]ustrates how the wire mesh
3§ is anchered under tension to the glazing sheet;



 nanufacturing fire-resistant safety gl ass according'to;thé i ivention; -
Figure 1B shows the underside of part of the glazing sheet shown in
Figure 1A and illustrates how the wire mesh 35 is -anchored under tension
to tihe glazing sheet; 8 Figure 1Cis ag enlarged sectional view through
part of a fire-resj fety gl a manufactured by the nethod and prior
to edge trinm ng o¢féﬁ£ép§?i§%e?gl %ié?r?%dp?%ﬁéb%n?ﬁe Y?ﬁvsﬁﬁﬁ°$$%d%§YP 5
Figure 2A sobwd fireecreststanposatévycslass anghatacussdeby atide method

il lustrates ag§d 16r 2 £8C0R4g et PPsn0f ngRNLEaCe, L ur i 0g; -r t ant
safety glazin ?gauct according to.the Tgsentio%;éan%gg}gﬁ%tégB %%ég £
~detail on i ré@???ﬁt¢9951%1§9$d1RT°§M@%$ for carrying out the invention
~Inta firstsnmethod Fjureranzh acdhowsd waréi rhesiesi Sdeit {5768t dn Yhagi 8¥ing .-

- product accorgding to the jnvention, a firsf glazin ane 1, typically o R
gl ass, of th -.e%és??idﬁhf%ﬁ‘(ca 3?5 1B S i'E%t'i‘%dcg?ga‘P@EP -

[ai'd hori zonttting 15 f trerresistanbl safety sthzittgdbrstactisccordingesd 2

havi ng crossi ¢k Wifsht Y54 deghd oget her - at their cross-over points, is cut

to a smaller size than the Gglazing pane 1 and is then laid hori zontal Iy

on top of the pand Hgureri@B nitsm dekapbsoni binrel AchtodtFidere 14. an

uncover ed peri.pheral border 20 ‘3, consisting of end border regions 3a.

and 3b angd, side border nd ,3d, extending -around the entire
peri phery of 1on | desired a short |ength

4 of very fine Jime f Ersttiethed ¢ emﬁummﬁﬁrﬂj 4 hei e+ e s TSN R

: W dg f.th ing-
pane 1 over TRl el ey RIS O ool e W Rbiona = (LTET

opposi te fac@l&zinge Ranke 1, Bypigal hempdratass admsithe nedéwired. thiok+ h

regi ons 3c
a :

*

the use of hnallied . Gf, ariP SINid e TRMES dfd 1aid horizontally, . .

15 e.g. on a table. A se1e¢ted metallic wﬁré'mesh 2 having'\d
" crossing wires welded togetherﬂat_theif cross-over points,
is cut to a smaller size: than the glazing pane 1 and is
then.1a1d hQriionta119 on top of the pane 1. The mesh 2 is
positioned so that théré is an uncoVered peripheral border -
20 3, consisting of end 'bofder.-regions 3a and 3b and side -

border regions.'BC' and'-sd, 'extending aroundé the entire__ .

periphery of thé_pane 1 as shdwn_in?Figure 1A. If desired
a short length 4 of very fine wire: is attached to each
~ corner of  the wire 'mesh_z and the wire lengths 4 are then
25 taken round thé edges of the- g]azihg pane 1 over the end
bprder regions 3a and 3b and are bonded to the opposite .

face of the pane 1 by - any temporary  adhesive method, e.g. i;)

with the wuse of - adhesive. tape 5 as shown in Figure 1B.
Befdre adhering the wire lengths ‘4 to the pane 1, the

30 1lengths are sTightly tensioned to-ensdre that the mesh 2
will remain reasonably flat, without kinks..

Lengths of double-sided adhesive strip mater1a1; e.g. .
_ “NORMOUNT" V2500 flexible adhesive tape (“"NORMOUNT" being a
trade mark of the. U.S. company Normount Performance Plas-
35 tics), or flexible adhesive ‘tape No. 910 from Technibond
Ltd., are then adheéred to the . border regions 3a - 3d but @



regions 3a - 3FHY 29 RS uAIY WRIRR

Before - -adheri'ng the wire Iengths : to the pane 1, the 30 lengths are
sllghtly tensi oned to ensure that the mesh 2 will remain reasonably flat,
w t hout ki nks. Lengths of doubl e-sided adhesive strip material, e.g.

" NORMOUNT" V2500 fl exi bl e adhesive tape (" NORMOUNT" being a trade nark of

the U:S. conpanynotNajubtst - £RsAP RS0y Pl aFeng¥h ld € Dord¥r fredidd @b. Thus
adhesi ve tape No. 9 from Techni bond Lt d. e theq; dhered to the. 1eerder

A5 b fertett 10

region 3b. Thus tsjflml.é.train geess r Emlchatt ypopmiéytatmws 2rofi vitie borates Irefgion

in the strip matggial aec.1r|plﬁ1 ofy 4 el [0
Non- adhesi ve backl ng Na ers on %ftbe ] Jefer{?ﬁj tg{e g‘e dﬁ aorTeSthrW

peel:ied back a Zhdvatemiabrra fhen fe Q%%!brﬁ:l %ﬁqrzﬁ W@Ypeﬁfé’ 'P (@ Fiepnad

10 \of simlar Sée?cﬁ:ﬁ& g?e[‘ﬂtné Yol Y(séé1¢1éﬁr€3 iy Cd"fﬂesssmﬁt(}hr %nﬂ”ﬂe o,

the first gla2|n

g nel 1, posi ti oned on as  to be supports
the lengths of @{)‘f pt)fﬁat%ﬂ'@f sheis $a%e 1'?'?119"5[1,999%(9 90 3'?"acé’#’ %e Prrst
rel ationship W tdnaifreg peavel ﬂ, is Pusiviomshesi yve dnadd ngd aeersupparted

the lengths of strip materi cov ri or gy ans 3 e d .
peel ed of f and tt?tye’ tﬁa |n§ F;;resqgreg’ "?%geth%‘lr & sa ?bcé ta’he Jz:teen e

‘material is a‘(ﬂterﬁa;beo rtﬁ)'tatg:tmm peitds dhe prnmejes1 a pé'mepmfmadiﬁswe

seal . The first ARG OTEl alsﬁz'&g esté{%ﬁé‘eoﬂﬂeréﬂ}h?ﬂ maﬁ!éﬁ‘laﬂe%d\)&wg

strip materi al efinea cavity wire mesh 2 is Iocated
cavi ty thi ckness Rerdfst &198 IRNE b?ya t‘h@q A& iden Reqird _fif and at %tgﬂlatf-‘”g
material and mapdres f rpresdb@S5ntBgdthek: 5mev ( pErdter afHey Chﬁ'mntmat%haﬂ s

m ek, 6 g LT N e S Tl S
degrees to 651 8lepexk., .tHE chitst fardn Ecaredjrebez ing mrlmgraa'tds thﬂ teripher-
utts" aled 25 edgeaﬁy esea'?.‘i WMP&%&?&P% 3@ef"ﬂt@r§m-séavi thhei HNS@Al S the
- wire mesh 2 is located. .The cavity thickness is determined
by'the'thickneSS_of'the peripheral strip material and may.
_ typically be from 0.25mm to 2.5mm (preferably 0.5 mm to
20 1.75 mm) thick, e. g 1.2mm thick with 0.46mm gauge wire

mesh. '

The assembly of sea1ed_g1azing panes is raised into an
inclined position, e.g. from . 15 degrees to 65 degrees,
typically from 20 degrees to 40 -degrees, with its unsealed

25 edge (i.e. along border region 3d) uppermost. The unsealed
edge. is carefully ‘prized apart, i.e. the second glazing
'pane1 is 1ifted clear of the underlying 1length of strip
matertaT which still has its non-adhesive backing layer in
place, and a broad but thin spout of a pouring _funne1 is

- 30 inserted therein. '

L A predetermined quantity of settable liguid bonding

materja1 is ‘then poured through the funnel 1nto ‘the cavity

- between the first and second glazing panes. . The funnel is

.. -then_removed,.the backing layer is removed from the last

<.+ 35 1§d§thi;of strip. material, and the upper edges of the
giaiieg-pahes . are pressed tOgether.. The glazing pane



edge is carefully prized apart, i.e. the second gl azing parel is lifted
clear of the underlying | ength of strip material which still has its

non- adhesi ve backing layer in place, and a broad but thin spout of a.
poujing funnel is 30 inserted therein.. AO predeterni ned quantlty of

settabl e |iquiadsempdiynd smaitiemowe il ROY, eCIrIéH%U%#{}%rI un qs1nct1 tr'I1en -

the cavity between the first and second glazin panes

removed, the BAcRPRE | Byel V&S0 VES INGh iR I & Ihay ertdeen ioftrosiudest
material, andwuhd bopdding edgerdiait Wﬂo@‘Sﬁ%UdWQﬁue Q{r@ &wsﬁd more
toget her. zi;ng ne sse t he ower ed

i n'?o a hori zont al ggk%l t1|Ror‘1-‘P%r Perd phggara'eversf i'nc &Pe rhd'ﬁ‘g &t I?ét it he
|ntroduced5l|@9V§Sboﬁ§Wﬁgd§at¢hﬁalaﬂkowsaMGwardSWMha ontte thviqudrd mmwauwg

aps in the a | 5 I g it mardsuf
?hg air gaps Hg&ép@%ﬂ Peacﬁ%@ the peg p% natera%?eféggﬁén%e%ﬁ S ggbs

the latter arE‘thQPéBabéeg ﬂItH“QuW@&BF@aIﬁlIﬁhﬁgthﬁteﬁﬁgmbTYan§ Moy ed
“assenbly is nived (BFOréQa1heHathdd hbr&zB&&bﬂonb%E1tH%%'HMQﬂn%U%bQQ1ng

f th t I thod f substantial l'y t he.
o nati ng mebhoingi BENBSEY MRYeR) 2 Tea AR SBSEROSSE8Id CHta LbeRROE 1A 11y

details ofl0 stbgsIeh1nahenbamemabdng1Sedbseque1g|mgn Patiehat GRaBeRii55856

spect 11 2l lorandlber hle, "8RtAs BV <Uribe UgS ohglserNSOERl SELIT S

of -the wre renoved

formof a f|9éY¢@51§t§h?t pS&Pé$y3€P§Q§ICe§69nF|gure 1C)- conprising two
_glazing panels 1, 7 bonded together by .an interlayer 8-in which a .
netallic wire nes seal i-s then cut

-and rennved'to'proﬁfgﬁrpﬁgggsgaﬁﬁgbggbé¥erZThe Rgglggggagetbﬁ Prejgetdng

"lengths 4 forendensodni bpet heinker e1onghhd #ayabe rdm&DGH$EdTﬁbth1hﬁshGQ

'gL;ﬁoggﬁh1$S Plodlitt-18P5H 9AYIF.PRIoECAZORRRLE F LY %ghky’"gg$e% Glggg \u/
(see Figure 1C) comprising two‘glaz1ng paneis 1, 7 bonded.g
‘together by ‘an interlayer 8 in ~which a metaltlic wiré mesh |
'is.embeddéd centraIIy,'-The peripheral seal is then cut and
removed to provide the final product. | |

200 The use of the wire lengths 4 for teﬁsioning the wire
mesh 2 may be dispensed with if the wire mesh is of suit-
- able gauge and réasonab]e_ rigidity,-Whereby -the phenomena’
of the relatipnship between the wire mesh, surface tension R
and visccsity effect of the resin as previously described
. 25 ensures cbnsistent ~centralization of the wire mesh on
' compIet1on of the setting or ponmer1zat1on of the adhesive -~
' res1n '

A.fire—resistant safety gIaSS-“produced by the:method
descrlbed above ‘and - cons1st1ng -of two glass sheets_bonded_'

_30;‘together by a methacrylate resin and additivefhaving'wire-

' meshgembedded therein, has 'passed the half-hour integrity

" test and a one hour stability ‘test under BS 476: Part g:
:15?5'(Cerf1f1cate No. J8053/3 of Yarsley Technical Centre, -

. Redh111 Surrey, United Kingdom) =- although this is not

35 absolutely necessary commercially - and Safety Test BS 6206



of the relationship bétween the wire mesh, surface tension and viscosity
effect 'of the resin as previously described 25 ensures consistent
centralization of the wre nesh on conpletion of the setting or-
polynergzation of the adhesive resin. Afirettesistant safety glass
produced by the mpidwd destgp b b n 1S1 St 140k 5 : Qhﬁﬁ; '
bonded 30 together b a net hagﬁ/?a%ﬁfegﬁ%@an _ a’t:l‘%]ﬁll‘%t'-. \z,i&\?i%?% \%ﬁfte e
mesh. enmbedded t he’i"’é’ﬁ‘_ﬁ‘,”?fa% WaR SRR ANRA ih - HHR iHegrinick et affl RRNHES -
~hour stability tesd.amtlesquifrel 7G6tdET twire [ aiddh F tidd agipe Nsed) 80P Hohvain-

“Yarsl ey Technical. r. Redhi ll, . Surr Uni t ed I ngdo - al t hough
this is not 35 g@s"c?leﬁ e%ﬁ%ré%%as%ar"ﬂﬂ rc%c{rrigﬁsal"’ﬁls -“-'sfrfg g%fret Sredt’ s

1982. For & hdhd iTrigu tdstbongking fiatairei &l Was ianteidaay ave ttuariyiess wassin
cerphoyed WEh iy fiiNa (B ndlRTriANR Vi dof ) IR ¢ YEY, 8] Toe.
.mesh of the type used 1n conven-~ tiona orgl an red gl ass was use

for the wire mesh: 5 The liquid bonding material was a clear
nmet hacrylate resin havingd B ol ibhddie Wdder M SCody YV b [ I lardf stiiadible

cSt. The liquid hondin terial, may he of any suitagble type used in glass
i nat i ng ¢ echni RS VSH b ARE or atinating Sachniaugd ® At b 164" S
_bonding materi alssyitabieh asesdlih rethawsirmdus reaiding t mterietient | \such as
.preferred resi _ | west I esi ar ' [ - B 21°F a

' GB- A -21783_6:«41;90'S q'?etthg"-[fo'gﬂfwgal ?f)eso{er{s a@:é’eed_ ﬁ?ﬁ%“ﬁ“ﬁ'ﬁk t ia\}eesf%;*a’%%e%%%?‘o’yeg’q‘ |
in the resins toRAdoesdesr t Hegin.e- redd stainan ofin h&B-An2JF5856si gnd  GB-A-

‘material. Some | 7. NBHETd RIS o Ul okP bR Itha TR tives may be
‘tenperatures while aqther require higher tenperatures '%'ee. %d IR heaters or

warm air) or ne&PRIOHEE ¥ &S TNy i TRGrRRs e refesdsaage of

repairs) or radi ajHeon ciirdd Crrdive mzampreili.es, esdhe f M8 iH00hated50.dVidure

I n 'ener.al- tq% useeof r.esin eatoi n tto tehe 11oz:l.rti-cq,{}.alr ZQ%%DI;U MU i re higher
tenge/ratur-e 9 t RESAYF 0 ad CAE SRR LR TN DY U & §BE per <GS Nigh

producti.on, to deaperatepresdUsdgd.e IR heaters or warm air) or need to be

" exposed to UV radiation (e.g. for .windscreen repairs) or

radiation at microwave frequencies, e.g. from 10060 - 2500

MHz. In general the use of,resin heating to the particular '

20 optimum temperature of the resin can accelerate curing by

up to 80 per ggﬂ;. 'In production, to enable reproducible

results, it  is preferred to heat the giazing products to a

- specific temperature so that the room temperature (which’

_ may Vary) does not influence curing. Examples of methacry-

- 25 late resin  are "NAFTOLAN": (Registered Trade Mark) and

_"PLEXMON' (Tradé Mark) 900" " sold by Rohm (West Germany).

o _ - Other examples of usable resins are diethylene glycol bis

~ L allyl carbonate (e.g. "NOURYSET (Registered Trade Mark)

' 200" sold by Akzo Chemie, Holland, or "ALLYMER (Trade Mark)

30 CR .39"), .polyester resin, 1liquid PVB  (e.g. “BUTVAR"-

-Registered Trade Mark), poly(ethylene-viny] acetate)'and

pcly(ethylene-methyl-methacrylate). . However nearly all

these compositions are not as attractive as methacry1ate'

resin.

35 - The strip ﬁateria1.descr1bed herein for the peripheral
- seal is gas-impervious or non-gas permeable ;nd the provi-



results, it is preferred to heat the glazing products t6 a specific
tenperature so that the roomtenperature (which may vary) does not

i nfl uence curing. Exanples of nmethacry- 25 late resin are "NAFTO.AN'
(Regi stered Trade Mark) and "PLEXMON (Zrade Mark) 900" 'sol d by Rohm

- (West  Ge gothy oy Fonm
Gty Sarporaia P2 SV RETReSeo R BILE, JTB SR Rhr kB R 888 SukcPy” °
Akzo cren e, ITaRd, Lo =ATRYNERhETY agdermek) of0_adR  STON, thel pastidy .

resin, |IqUINow£WG¥ 6€hdr t BUEVGR ePQBh%Pﬁﬁqq EEQQQngNE%¥5r1a1 @?y be

poly(ethylene Vi tate) and ene- net hyl'- net hacry
However ~near FYP ?éY?d gQE cﬁﬁﬁﬁgl %é o (x VHSFsas°£tﬁP§cPPV@eé§1e tape.

met hacryl a8 e wiesch. 185known 1ﬁhehetarp mihewhachdader,i bad h@tﬁthef an quie .
peripheral se Lyi o gog-g er, bl t he
12 sion- of a@én% ?gaaaggp?agé qg g%ﬁg eE % EE §§r°“§gre- %e&ucpo

allow the r@l@asephgra1alseaﬂrbhe ahe baOeSyongaesennomherSEypesaofbe
peripheral Iy &?@béﬂﬂeﬂaﬁ¢£ha| ?ﬂ& bEe?WﬂEQ&?dseEQr cﬁ%agahﬁ 933 3@%%59%%

or gas-perneabl e tape. nown in
the tiquid, - $®H¥®ng PraﬂéﬂﬁaPutvéeam e(FB"'Bst‘-’fheHéFﬁreth buWﬂhtgeéh a

;gﬁrlpheraiotseat1éa@eaWh1bFIeanga1eaﬁ5elugbhe aaabheaneQQegh?neaéedmwhbh g
e eri nete e. acnl eve usi SODU ore
or uﬁcored) éd%%%y?f ﬁgg §8asgrlpﬂﬂﬁ5°ﬁﬁl Egﬁsaggg 58p8§eéegaﬁ1ﬂ%é”9 '

ext ernal perthGeededgesfor exhapgbaws;hnmaﬁaduaruasbras ap# sapddar, in’
metallizing t q§%§ 8 h I 0 I

fact any perlféggr blnd%‘r)tivvi%\S ﬁpbgrpbgoﬁﬁg%ﬁ ?ﬁgqlﬁgé?¥éne?hﬁ ghkgng&gr
ot herwi se. -1511quid ori@bh@R¥ASAand pouring techni que has been descri bed

for introducing the .liquid bonding material into the cavity, other
R, h h
l!?ﬁ'?égpt§0d;fhgg ﬁﬁ%@é Egﬁegﬁ 8gu$1 Eoy% ﬁ%gqugshas Cgegg 522231522\#’

for idintroducing the ‘liquid bonding material’ into the_
~cavity, other liquiq'{ntrOducing techniques may be employed
such as machine injection; with fesih mixing and metering
_ machines,“dsing}either one filling hole,. or a. number of
20 holes for air release or the gas-permeable liquid barriér.

- In all . instances the sealing edges qf.the.mesh'"rein_
forced", fire-resistant, Taminated-safety g1éss can ' be cut-
and  removed if desired. ' Also the glass can be cht to

 desired sizes by the same methods used to cut-ordinary
25 laminated glass. Because of this abi]ity_tb peripherally
"trim the glass, it is also _possib1e-to' use a8 wider peri- -7
pheral seal and to trap reinfording wire mesh under_the‘ﬁe.
peripheral seal, the wire mesh, however, not extendﬁng_ o
outwardliy of the glazing panes, or a1ternative1y sandwich-
30 1ing the extended - mesh - between- two adhesive binders-of
requ1s1te th1ckness | ' |
Figures 2A and 2B 111us»rate steps of a second methed
' of‘procuc1ng 1am1nated fire-resistant safety glass accord-
ing to  the invention. This second method is almost the

35 'same as. the first method, but s generally simpler.



nachlnes usi'ng either one f||||ng hole, or a nunber of 20 holes for
air release or the gas- perneable liquid barrler In all instances the
sgaling’ edges of the mesh "rein- forced fire-resistant, |am nated safety
glass.can 'be cut and renoved if deS|red 13 Aso the gl ass can be cut

‘to desired. sizes by Eﬁa1l§a”ﬁnt@ﬁﬁQ9@$s uged flrem CUtsﬁ&d'%%er%5between the

| am nat ed gl ass. ecause of %@:s ability to peripherally trlnlt e gﬂass

it is also possi BP&E apaLty a&éPQpQFPesph€P§Ibese&Wp18H& 'tgepFF ng on.

‘reinforcing wire reeh ganger ofhe iper melser ale1sealed. the wire nesh,
“however, not extending outwardly of the glazing panes, or alternatively

sandwi ch- 30 ing the extended  nmesh between two adhesi ve " bi nders of
requi site thickness. Filgutbe 2&econd retihioduyst rtivee fdrrsfps ornNg decofidglaskoer:

~of fgoducing | ani gahad Eaa‘im%sgx%tt%% 1sawafsy Q' a%%rﬁﬁﬁ@rg.‘l i Bgaki0 ot Qﬁ{:hed

i nventi on. This secon

sane as the firs
nmethod, - ‘but is thenetsaly Toenmise mesfSZTyﬂﬁcéprt°|ﬁtéﬂ?&yéPsf’5f1”S1de

from 0.5mMm to Zrﬁnbbebwehetrfaa Heaged Apd tis gladdi ba maeeaoraaanlam pane 1

“enpl oyed, dependln% on the, gf .Of mnrerqu% ? Iected h

nmethod, the first

annp88 % “perdpnelar Se1°R08Y ghown

~peripheral. seal i6 appures Ehemﬂwozs TﬁhamaegonMEshnE (notcushpwna dszshen

to.fit insjde, bhegﬁgrc her;g) ?:%?WQO%M ?I | 3 %g'otclé%ur?%r IFe3NbRled B8N8nlthe

in a position just or t of peri pher seal as shown in Figures 2A
and 2B. The secofidrgn@ethed desewripeids ad9¥@-10 placed in position and
the procedure followed as in the first nmethod described above It should be

Inoted that, in the _nethod scrib er.ei when _. .t he ui d , resi.
or other settabl e-1iqui I §6F 51r‘i’g%ﬁa q‘zﬁdh ?ﬁa%t’r odficedent 53"et'c1k|1 de ntdgff:gygﬁd

between 15 the speeedngpamhey aziheg [amesid t resliinquiodt loaheimgeraabiieall iquid

roQE/around the an% ﬁ%sga¥¥¢1a§u§%?Q%%HUH%cédaH%%%‘@h%h'Qnter1ayer between

15 the spaced apart glazing panes, the. liquid bonding material

flows around the wire mesh and suspends the. latter within

' the bonding material. This is described as a "free float-

ing suspension- method”. When the bonding material fully

cures, the wire mesh is reasonably centrally positioned

20 within the 1nter1ayer; although this is not necessary for
_the:finished product. ' - |

The glazing panes are preferably supported on a table
which can be manually or automatica11y_ti1ted,_e.g. with a
. two way tiTting mechanism, genefa11y - termed concentric
25 (i.e..enabling.simu1taneous tilting 1in the horizontal and
vertical planes) or merely with the use of a simple hori-
zohta11y tilting table. . Alternatively an -ordinary static
table cane_be used with the glazing panes being tilted up
and down relative to the table. '
30 - Anotheh_method of producing safety glass according to
:the-inventie@ involves following the procedure set out in
“the descfiﬁtion of GB-B-2155856 until the position is
reached Where the envelope of glazing panes is assembled in
position prior to the removal of the backing tapes from the



the bonding material. This is described as a "free floaf - |ng ‘'suspensi on
met hod" Wien the bonding material fully cures, .the wire nesh is
-reasonably centrally positioned 20 within the |nterlayer al t hough .this
is ot necessary for the finished product4 The gl azing panes are

pref er abl |y S URRM i ray %é@t& e Whr'rﬁé1 BEAER BRAd e Mo ﬁlﬁ Qﬂfér{ “raééAc%ed

tilted, e.g. W t WO | ting nechanlsn1 enera
concentric 25 a"(‘{l tgve é‘t‘f‘é’olﬁ sq"’}ﬁh"t%éiﬂpoeﬁ 8% rﬂ?"tr?f-‘l% 'Fﬁﬂqvﬂmtbmthhd-_
“vertical pl aneppraximetsly iwd tHia-dis o Ofthe ddRds \}E)rﬁapezoi“é Alpbddd tdhg

t abl Al t | t at t abl d h t he
g?az?ng panegrqg'lwn\éetsﬁlégd ﬁrghdear?glr%o\sm?arpgrﬁﬁaveaerf%qi et ;_fsfeeessvm together

Anot her neﬁho@%fcpﬁmdmlmwmqﬂ (Hessls oracthy dioktdm ddge iandrddraially ..

i nvolves fol | Qi BG tHae tPEUEL Setrpit +idh es pty A
GB- B- 2155856 unt|I the position |sh%;ache éjv\ﬁaeprég tﬁicré"l’ env%opqp ne uz° Ay

panes i's assefMfddSi®NSdy ton tha dioR o tihPermidvala heste Wit ime tmﬂﬂs
fromthe  l4hAeh P Vesteadr to it biQ*:smiE bﬁfé"ﬁ'&g'itp?@'dﬁ 4N nypeed
and the two si back| ng t.a q:Ire part| F{Vﬁ m)ved unti] approxi rratelc}/
two thirds of st agRes ve'ﬁ‘(fp AR Sijje. TN gingdiing
panes ar @Ot hensmmnesused 'l’d'mgetdrraﬂrﬁngt qna‘rdrsnofa ey |smh:asr ajadenaig G:raptd'le\rhe _
bottom edge a artil %ﬁ@; . ‘e i s then
opened up suf ?ﬂcpen{eh%vjeﬁ& l%ﬁ?teoc'thtoehq pasder1m procq]!ﬁz &?nvm resn@s%m% ch
has been cut ¥:f Bt S n§|sdé’etslﬁ‘é'1;5>@d fiertdte Feyst methwds| iof thiven deiswrdp+t he
~envel ope whi'gRoni,s rrmntsh%amld..n%c} HetRAPi{d Mbre HIf AR ﬂd% it of

t he side backing ta pe_are t I ved and the |am nating procedure
continues nor faFe Ay ea@& é?g‘:l"';?edlntheflrst method of this
descr.i p- tion. Thi s partlcul ar method is nore suitable for smaller size

‘S;ﬁ:g oialnggenatl ngorlﬁarge g1Fa(¥'i nlg'arag%agsl,azt!h%g t%lroeagsl"aitim% tp%e%l azl rllp be u
- sealed around their perimeters and laid on to a tilting
table fitted with hydraulic or pneumatic clamps which hold .
. the gjass 'togethef around thé- edges to prevent'leakagef
(which is more 1ikely with large areas). The resin can be
20 can’ be. ‘machine mixed and dispenséd e.g. under pressure,-
‘via a nozz1e into the interlayer cavity which will be in an
inclined position on the tilting table. When the des1red_'
amount of liquid bohding' material is depositéd' in the
.cavity, . the table 1is 1lowered, e.g. . to thé horizontal
25 position, =~ for a{r. ventihg and setting of  the bonding -
material. ' | : o '
Another method which can be used for very large areas .
of glazing panes, -is é method. emb1oying a slightly cdncaVe__'
tilting table. - A large pane of glass 1s laid on the tab1e 
30 and sealing mater1a1 as prev1ous]y descr1bed is laid around
~ the glass per1meter - Preferably a complete, gas permeab1e'
'-per1phera1 sea1,1s provided. However"1f non-gas pérmeab1e _
material is -used, vent openings to expel: a1r must be ‘used.
'The glass, because’ of its }arge. area,,has the ab111ty to
35 bend.and sink to an extent into the concave tabie. Alter-
.natively, the centre of the glass pane can be pulled

v



sealed around ‘their “perineters and laid onto atilting table fitted
with hydraulic or pneumatic clanps which hold the glass together around.
the  edges to prevent |eakage (which is nore likely with |arge areas). = The
resin, can be 20 can be machine nixed and&ispensed, e.g. under

pressure, via a ReiAwardy oy fidry %r# w dravidre Wugbe rigddction Q:u@:% which
inclined position  on the . tiltin %?Q VMen t he desired anpunt
e S

of
liquid bonding &A1y the hord 1255, dbaf GPNCAVR Mannes - | yire
| owered, . e.g. mmesh hefhord zaitzz 23 ightilty ommaldreraitharettheng lass sxalnlel ng

of Lhe ponding roced o RN T W MR W WSS d AR 1

~areas of glazing panes, ghtTy concave ti
table. A |aﬁgemﬂedof p@lralsr@ﬁes” J ai chh'PtW@Sﬂme woumd $fal inegin, e g.

“mat gpi al as previg4Hakrdasd Bk, 1@ RIrANGA quéﬂer?fs%d P&y rﬁﬁc‘?ﬁ ne into
Preferably a conmplete, gas perneable erlpheral seal ro Howev.er
t&&ﬁe

i f non-gas pernedfiee F&¢rSl 9fs Fed a\?@ﬂt‘:%}fé’(%gsw I31§|‘1arﬁ}§/t sjged

' used. The gl ass, dlmlfiﬁn@‘ ig tﬁ\drﬁrgﬂadlﬂfa,eﬁ&t&]yt hevalr | ithe t #i3st pane,
bend-and sink to an xtent .into the ng table. . Alter v I

centre of the @ q fﬁ'e MERNS & puI Iu\eﬁg’er fé‘cé(c?v\ﬁvbar (5‘55;1%;" a%ﬂpth{g?a]
one or nore r1tﬂ3b@rdgascmmaaq39:mtﬂeman Hiled qdnedver | 2ofitem paness disn then

concave manner. ‘;ﬁe{?ﬂonpf it %Jpﬁ"esﬂécg%sw %ﬂil |b69r diftied %\H'r@s%he

pane is laid horlzont on the gl ass, pane _'I nsi previ ously

seal ed . perinetertable ‘F’I?@k ddstr & herigEantags CrQJ‘;Q‘rF"%‘ g °'”rret’PPaﬂ(ﬁa3ﬁ"é't9e the
resin, is poured u@fded*n%&%&ﬁe%tmmfﬁiﬁhldiﬁas nto tive dé@ﬁ:trfaﬂ pol ®f gdmss»esm

.concave Anot her S|n1l si zed Iass st n aced. xactl ver

the first pane, '&& %‘%&/m éﬁlﬁ(’hlr “egnd"‘t"ﬂé“eg’% 94

edges pressed & ogeidodred. . Tha'h:e)n@euvre lmsmm ‘Hareatd”s tiren the ermah fa'r‘@rms :

I ts depressed po§1t¥¥&cq§6(ﬂ}rgﬂ1gnngghé4gatable back to.a horlzontm
t

con ion or releasi ng

One of the drawbacks_of ‘this method is that the g1ass
may break from physica]l stress 'a1thdugh th1s would not
.occur if pTaStic, e.g. acrylic .or polycarbonate, sheets

20 were used. ' '

ﬁIt is possfb]e'to locate two panes of glass vertically
for cavity filling/curing. Expelling of air is speeded up
and pressure p1ates_.on' either side of the glass panes
prevent outward bulging. ' '

25 'A. semi—-automatic production 1line can be set up to
'manufacturee_1aminated- fire-resistant g]ass'-comprising a
line of rubber castor'tab1es on to which are fed, from two
rubber- castor ~concentric tilting or ordinary tilting
tables, the bonded and filled glazing sheets. The glazing

' 30 ‘sheets are assembied on. the rubber castor ti1ting'tab1e in

the horizohta] position, as previously described. The
't11t1ng tab]e is then raised to the desired tilted position
fo" resin f1111ng by hand or machine. The per1meeer edge

: or.fiT1ing_opening(s) are sealed or teft w1th vent holes as
35 desired afnd-the table returned to its horizontal position.



underneath - suction cups. The central pool of the résin | dyer " then
expands outwards until the perineter sealing is 15 reached. The wre
mesh “floats" in the resin and is unaffected by this novement. One of

t he drawbacks of this nethod is that the1@| ass may break from phyS|caI .

t l'th n ¥ S
' pol ycar bonat 3"’“&%2‘3{% poibeh ¥ 1086 18, BASSALG el JontRRl Lobsit Fametuey
gl ass verti caltPy th& resin v t$39s ey c%ﬂiql nyﬂtﬂxbﬂén‘ ngtivicknesss Thpeghess up

and pressureispl #ca9edn awdy hasn Sikle Afibbde géé‘ééopa”\?%bf’é§vf&t 'P%g\?rd
bul gi ng. 25 A sem IJ"gautomattlc roduction '|ine

manuf act ure | S A88ed i MATEWR, FSRANSING o i sTeRiR | 1%e RAr % b r'ly |
cast or. tabbessontablwhiidth glasd el zed raxe tvépstbbive . cast or concentric
- tilting or ~ordinary tilting tables, the bonded and filled glazing - g
sheet s. The glazing 30 sheets are assenbled on the rubber castor - 7
tilting table in thBehoigi@#itNE = ReNsEs | ovgy dve Qf cglasms) yanmessd bethss,

The tilting tﬁahgheﬁeﬁ"%ds% Se(&ﬂ'&émws'ég%é' Iépd f 544180 ntaqi{etrnasf N

filling by hand or I ne. The perineter I ng opent hg(s
seal ed or. |ef®: ﬁnﬁcx‘?é'ﬁt’%l é?ae"a?s"% Fsi rapwrtbma%4 e Tha panes tmay

its horizont abepodetirgn pattekhebhe Bhirted sieo fdwad®, to the desired
central position due to the resin viscosity and interlayer thickness. The-
glassis rolled away on the rubber. castor tables for. final curing.
Machi ne - ®spensi n§n aft1 rasim'ide@iqmwtﬁrcejl arine meshli ta‘:&lisalﬂd; riH AforsdeZes
are repetitiveneThgtaglidg N onER:%S f S neal e ass

t oughened gl asse gmass?’\%tqu ass . #?f"glfl c%sﬁa'ﬁnearﬁgl "érpgo acrﬁ |tt,°

 perspex, PVC,Prepl 9€aFBGn§t1@z‘”ﬂ1@"|9&Vé:§ m!sﬂtb‘e &l @egremtqier fade triegiet or
col oured. 10 tance bi a|rbtaﬁ?ﬁ'rig¢&1}'ie0n51 rlthﬁ"lé’yerre TR cAHredt FHGE

when it begins to melt in the presence of intense heat.\J _
15 The wire mesh can also expand in the réSiiient'inter]ayer
when subjected to heat absorption without causing the glass
tc break - a common prob]em ‘with convent1ona1 w1red glass.
. Also the per1phera11y exposed edges of the wire mesh are
less 1ikely to rust since the wire does not become detached .
20 from_the resin interlayer and the rusting will not spread'
-back alang the wires, 5Tihted' wired glass is usua1 y not
produced with conventional wired glass since it has an
~increased. heat absorption, the different coefficients of
expaneicn of the g1ess and wire resu1t{ng'in cracking ef
25 the wire.  However a resinous interlayer can absorb the
..increased heat expansion. Fukthermore'the fire-resistahtg;)
safety glazing product of the invention can be used as a
roof.coverinQISince, even if'the' glass cracks, water will
not penetrate thiough the reSin'1nter1ayerf

-"30 | Convent1ona1 chemically treated stee'l :wire mesh used '_
“in convenu1ona1 wired glass produced by Pilkington Bro+hers_
PLC is gthe preferhed wire mesh. 'This mesh has a grid of
wires previdin'g-a 13mm (or-12.5mm’j ‘square mesh size with
the wikes . beéing electrically" we1ded together at each B

35 n(cersectmg or cross-over point..  However other types of

Y



the gl azing® product, alfhough its main purpose is to provide the

gl azi ng product with a degree of fire resis- tance by retaining the
interlayer in a coherent formeven when it begins to nelt in the
presence of intense heat. 15 The wire nesh7can also expand in the
resilient 'nter'aysﬁn\&taﬁemgbhgghedmgg BEALmBRB0LA! LP Bv%gaogaa&zav £nLTes
glass to break. - h~conv ona Wre

peripheral l'y expo§§dm9§gé§1§fWﬂﬁésmMPédﬁﬂshoaﬁéhPésgtlFkéeyseétﬂnst°§|ﬂtess-
~the wire. does ”0tob690681HQEaCh¢ﬂe29teEﬁOﬂhFéemé9SbE bEﬁ@éh@¥SH 8RdstB¢niess

rusting will not ad k al on wired glass is
usual Iy not produﬁgge&f 856ﬁ§eﬁVPgﬁa9Q WFF@S WBFSEsma¥|H€e”S?F ﬁﬁ% appPPer,
i ncreased heat Bbbsaepti ainc,t herdskf egent coef ieadent shef mexphassapa may be
~the gl ass and wr [ Ki €. ;WL ver
“resinous |nterlayg?égéﬁbggggfbgﬁﬁgaghcﬁgégéagaéagp %}%%ég?oﬁhagg urthernDre-
the fire-resistant safety ‘gl azing product of the invention can be used as a

roof covering since, eygn;gf at'IQ‘é cghaasvsbqlsk%o pW@BGEeWhleBOt sHSQ@‘iﬁ%tﬁ‘nh'
“through the resin interlayer. Conventi gnal chem cal

'steel wire nesh @sel'r# c@ﬁ?BntP@HSgdﬁFreﬂhgrSég pPBBﬁ&@G 8y Ph?k?ﬁb?Bﬁayer
"Brothers PLC is tbexﬁgeaehﬁededV\MﬁehrraahautoErnaeerress1ina$aa1grtﬁeomeshreeuld

i 1 1 e LR
Cl cotri calty el B8a a7 8cPreredd: g chodssRphEe <ale; hESerdepdsuntiud the
- poi nt. However autheilavepdép She notmaidemahoechn geag§h1 nayibetiepl vjee mesh
~provided that it EQESh?BéhgggFgE%EHycembéﬁégﬂekHeéhéogﬁgéﬁﬁa§ér'”terseCt'”g

. or cross- over polnts wire may be gal vani sed or sfainless
"steel. Oher types of netal which may be used are copper, 5 bronze,

zinc,, brass, gol gnd@sth¢ad- ApphecEBShighape may be rectangul ar, squaue, o

hexagonal - or di anond s? ed. It.I.s_al S0 _concei abl rroduce a PVYB

she ing. with a wre _ﬁgsﬁnvsﬁﬁéﬂﬂed ’PﬁéréPH ’ﬁﬁﬁapﬂg?ﬂfgﬁﬁem?ﬂPg%?BVE? of
15 fire-resistant safety giass or glazing products incorporat-

ing wire mesh. . The glazing products can be produced more
cheaply than conventional wired glass. Furthermore the
wire mesh 1is not distorted during the manufacturing pro-
cess. ' ' ' '
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bei ng achieved with an autoclave. Sinmilarly the nesh could 10 be'laid
between two PVB sheets and processed through the autoclave in the norimal
manner, resulting in the wire mesh beconing conpletely enbedded in the
|nteflayer I ndustrial Applicability Theg4ignvention finds application in,
theé manufacture of 15 fire-résistant safety glass or glazing products
|ncorporat- ing wire nesh. The glazing products can be produced nore
cheaply than conventional -wired glasscLAIMBurthernmore the wire nesh is
not distorted during the manufacturing pro- cess. 18 CLAIMS 1. A nethod
of manufacturing a fire-resistant safety glazing product conprising
bondi ng together #wo AhBethogf ofl mannfasaueringl awfine-zesistaot! spéetyof

~ adhesi ve blnd@ﬂa51ﬁ§tSFbathaVbBHqugﬁhﬁtSBHdQﬁEedqsgeEthehuo SESEQEOE9'ngl

.wire nesh conshstln gllic wires” y her at | ntersecting -gr
cross-over pof ?é’“gh@atﬁBHﬁ ngwaBceég |ﬁEFﬁHﬂﬁge§etangagheﬁﬁée Bdndsrve

' ?:ndegl n?%ermatebeaMBBavﬁhg t sompheees yobmpkdaedg ﬁﬁbeéhalafreﬁhaarbmhblal
e nqit.i.on char agt.er.l
sa?ga sﬁeets &Q?Q $%§ %8ngnéhgﬁ?a9§ aWS% 3638e5ﬁ553rtw9ﬁ8ﬁ90 ?gﬁﬁPFS 3t5mm

during settlh@t60$ectheg adhestvesanbeeral pbéntisgn thei dbosdéngsprotess
gl azi ng ”ateihéiud1Mee§?9¥1n§h8faghes'XEthq grbqﬂﬁsp'ahat@@?ﬁ1 bgtkggnth'

fl owabl e condltlon OWs aroun he rernforcin
latter to ~poth®ibwe sheers °§u§%?éh09amﬁyerééhtféPmyanmmﬂhFhaltﬁéowab e

interlayefo 2condftiehhed aa€¢ﬁédln§et0coﬁbatﬁbﬁa Caﬁéaabeékseéd'$nthﬁht
sai d sheets of glazing naterial are.spaced apa H from20 0.5mMmto
ﬂg §- mgter a

during settind® RS 3dﬁe5?5e g&in mefh8d 38388 dFH@rPo?rEWalm
1, characteriCezSmm tdat.5hs daringadhesting bofidethemaadhealivehmateaial

ki nematic ~ between said sheets of g1az1ng ‘material, whereby the
) "adhes1ve b1nder mater1a1, when - in its flowable condition,s*i
15 f10ws around the re1nforc1ng _w1re mesh caus1ng the latter '
to position itself substantially centrally within thei'

1nter1ayer. |

2. A method according to claim 1, characterised 1n.
' that said sheets of glazing material are spaced apart from'
20 0.5mm to 1.75mm during setting of the adhes1ve-mater1a1.

3. A method according to claim 1, characterised in
that the said .adhesive binder .méteria1 has a kinemati&é
viscosity of from 2.59c8t to 5.9¢cSt when in said initial

~ flowable condition. R | '-\;)'

25 4. A methdd according to -claim 1, characterised in
that "the spaced 'apart sheets are peripherally séa1ed to
.prevént outflow of the flowable 'adhesive binder mater1a1 “
but to allow the escape of air from between the sheets. |

s, A method according to claim 1, characterised in
30 that the adhesive .binder materia1. is introduced into a 
cavity defined -between said sheets of glazing material in
said initial flowable condition. ' - |
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viscosity of from2.59¢cSt  to 5.9cSt when in said initial flowable
condition. 25 4. A method according to claiml1, <characterised in
tthat the spaced apart sheets are peripherally sealed to prevent outflow
of the. flowabl e adhesive binder material 1ut to allow the escape of air
from between the sheetés. 3 methaet htorabieny dio\g d1@inclsai Mcharacterised in
characterised in _ t i inder. material, .is  intraoduced .
into a cavity de‘ft?](r%etfdg%teﬁ We%rﬁae ;g(}i ' \ﬁgﬁe‘jé%trs mEtel 'R A fatEeeyced, 10ko said
initial flowabl e S@Yidi% ityh hand poyrgng,Amasttiog iagesrtdiong oro machdineg mixing
characterised inagnimetaird mhesi ve binder material is introduced into said
cavity by hand pouring, nechine injection or nmachine m xing and netering. 5
7. = A method according to claim1, characterised in that the wire nesh
I's wader tensison durinng set imedheld t BecatiEsigyeddi R mMAt echalkac8eris®d in

met hod accordin |_ai , racterised in that one.of said sheets of
gl azi ng naterialgpégpggft%gkéhn%%% i'§ UQdeL,n ben8 108 A Ngn SPﬁt’Qg_oi the.
substantialty hedhesrivel biodieri eaterti@alrnei nforcing wire nmesh is positioned
on top of the said one sheet, said adhesive binder material, inits initial
fl owabl e condition, is poured onto the upwardly facing concave surface of
sai d one sheet, the ofher éf M@4h@disacsredingotogl sipip twt shraacterised in

positioned on toghat &aédo$héa§heehewkkhp?hegﬂ&&ﬁRBehE€§r@E1th?stBBsshéeﬁéd
sea{ed'togetQQr,iEnd theosald one sgeﬁt i s noved out of its concave

~condition so'ds t8 pBsi FPETARe £RBYIHAENs 1R sBosPHREFAPEY2f 1Yt , A aPNERT

rel ati onshi p dur pagiséoni,nghef readnfeacdngdhdsievmebhnder poatieibakd 8n top of
fire-resistant $A egg-gla 'gg duct .gmnd . g d clainmed.in,claim

1. 10. A fire-res%staﬁt sébet?hgﬁgiin%aqgrgaﬁé?gggngsb 8r ma%er1a1, N 1£S -

- initial f}qwab e_gondition, is poured onto the upwardly

k~/ _ _ facing concave surface of said one sheet, the other of said

' 15 sheets of g1azing material is positioned on top of said one

sheet with the peripheries of the two sheets sealed

together, and the said one sheet ' is moved out of its

concave condition so as to position the two sheets in

substantially flat, parallel relationship during setting of

20 said adhesive binder material.

9. A fire-resistant 'safety glazing product made by
the method claimed in claim 1. '

"~ 10. A fire-resistant éaféty glazing 'product compris-
o ing two sheets of glazing material bonded together with an
_ N 25 jnteriayer of adhesive binder material having completely
embedded therein a  reinfdrcing wire mesh cdnsisting'of'
metallic wires welded together at intersecting or cross-
over pdints, characterised in that the interlayer has a
 thickness of from 0.25mm to 2.5mm .and is formed by the
.30 setting.or. solidification of the adhesive binder material

from ‘an initial flowable condition. '

11. A glazing product according to claim .10, charac-
terised in that the wire mesh comprises steel wire mesh.
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“ing two sheets of glazing material bonded together with an 25 |nterlayer
of adhesive binder material having conpletely embedded therein a-
reinforcing wire nmesh consisting of netallic wres welded together at.
intersecting or cross- over points, charzkterised in that the interlayer -
has a thickness of from0.25mmto 2.5mm and is :f or med by the 30 setting or
solidification of the adhesi ve binder material froman initial flowable
condition. 11. A di%zi ng® P9 LRRItRS awﬁwt]ga%omwsn% ctanatl, t&3%2% i n

- that the w ra:é”felséed:ormrmeee stieel wire Mséh haf0 dquare A Ebegamgu TPAUCt
accordi ng toéﬁlalnt 3%%%%5_ tﬁrls dinthat the wre nesh has

- square, rect %hy meshes. 13. A gla2|ng pr oduct

according to clalntlo charac- terlsed in that the adhesive binder P

[material conprises g tra0sprlaiy ”rcé&%t aoLsFdi e ?élgtgﬂmomcoéﬂg.tgé- R

. resin or resinous chenical at e |
- gl azi ng- pﬁodﬁtﬁrmﬁﬂ)r‘m ngthat cthe maﬂhe%'h\eﬁ deinder| sFE%i’-’-?‘h‘ a} he@mprnitses a

interlayer thi drit At ¢Pdat, 1. OPaRdfe, angihted YoF ecHPSlirédsrés tauge  of

from()46mﬂto 0. 70mm
resinous chemical mater1a1, e.g. a methacrylate reetn,

_ '_'14. 'A'g1azing'product'accqrdihb to claim 10, charac-
terised in that the interlayer thickness is at least 1.0mm
10 and the wire mesh has a gauge of from 0.46mm to 0.70mm.

T



