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 MATERIAL Field of the invention. 5 The invention relates to a coverpng

mat er i awo 0o3s08t ant to high tenperatures and intended to PBEI/EReHIEJ

bet ween tools and plates of hot glass duw- ng gl ass heating, bending or
tenpering processes. 10 15 Background of the invention. Various covering
mat eri al s have been proposEAT RESHSTANTCQVERINGMAIERAL er of exanple, EP
0447785 di scl oses covering nmaterials for glass bending noulds. In EP
0312439 and FR 2739616, covering materials based on high tenperature

resi stant fibergididwe the atwvetiar.i bed. These covering nmaterials are adapted
to cover tools 3SUCTNh as carrier rings and nmachinery parts, contacting gl ass
during bendi ng and tenpering processes. 20 However, since the working

tenperat yre of Eﬁ%lﬂw%ﬂ\‘ﬁﬁ ir&gteg%%rédyeﬁgmate,gé,’s%g yr{t(?oﬁ C, synthetic

fibers sdch as yaram des or even b aram des with netal
fibers does not tensaraturesiahd irtepdecitabemseded betwegartopls @nd giatesTolese

synthetic fibers or blends of themwth tal fibers de rate above
400C, so these BPEJIass SP%"Q Slaﬁéﬂﬁg@p-i%“g@‘Q&{J?WBﬁH%P@Ca%E%a | oner
tenperature. Al so covering materials which conprise netal fibers to cover
transporting rollers are known in the art, e.g. fromUS 5565013. 30

Usual Iy, for teBackgtounssofithe inveotion. covering materials provided by using
metal fihers are applied, because of the good resistance agai nst

mechani d&l actions of the gl ass on the surface of the covering material,
during the use ghribli€ cowtiiyg MmBtemalsiavel bewn gropbsedeinyies btetatere, However ,

As a matter of example, EP 0447785 discioses covering materials for
glass bending moulds.

15 |
in EP 0312439 and FR 2739616, covering materials based on high
temperature resistant fibers have been described. These covering
materials are adapted to cover tools such as carrier rings and machinery
parts, contacting glass during bending and tempering processes.

20 However, since the working temperature of such covering materials may
rise up to 700°C, synthetic fibers such as potyaramides or even blends
of polyaramides with metal fibers does not resist such temperatures for
longer periods. These synthetic fibers or blends of them with metal fibers
degenerate above 400°C, so these blends are to be used in

25 environments with a lower temperature.

Also covering materials which comprise metal fibers to cover

transporting rollers are known in the art, e.g. from US 5565013.

30 Usually, for temperatures above 400°C, covering materials provided by
using metal fibers are applied, because of the good resistance against
mechanical actions of the glass on the surface of the covering material,
during the use of the covering material at high temperatures. However,
when a metal fiber covering material is too cold, compared to the

35 temperature of the hot glass plate, the contact of the colder covering




when a netal fiber covering material is too cold, conpared to the 35
tenperature of the hot glass plate, the contact of the col der coveri g M@ZU[]H
00/ 61508 wd dd/d568CT 2003 PCT/ EPOO' 01981 material with the FepkEed/giogss

pl ate can cause spontaneously tenpering. This neans that thermal energy is
drai ned away fromthe glass at the contacting points, due to the good

thermal conductivity of the nmetal fibers,,causing |local tensions in the
glass. This can lead to glass 5 breakage éﬁring further process and use of
the glass. As an exanple, such heat differences can appear when using
metal fiber covering materials on tenpering rings or on noulds, on which

gl ass plates are maggrizedith Hetnsiteg glast plattecameadsespactancousiydengberiige gl ass
is heated. This |atter technique of nolding glass plates is called "out of
furnace" 10 bendi WS negansithatdhesmal eneedyds deanediawsiiiram the.@lass 8t e provi ded

using glass fli be%ta&ﬁ%é@gﬁ%,"cﬁfei tBthﬁB&i ih@l‘rﬁat%n&%tivg?&ﬁtlr}té rhérgl mal

conductivity that = can 0 spontaneously tenperin they do not
resi st for |ong tfimerslcausing loeg) &snsionsan theodiass. dhis caotieashts gidsst he gl ass on

its surface. Su ry.of the invention. The inventign relates to an
al ternative covg]rTE kagg dyring fﬂﬁﬁ %ﬂmggmd%q?&%ﬁgﬁ% SALERNRIC enper i ng

and whi ch provi degydiehd R WiffeRsricet 2aAGPpREE Wisdn ddiey MBhAbdrealedsd i on of the
hot gl ass plate against its surface. A covering naterial, conprises a

textile fabric whiMaterials o AMRAEAGHINGS RE ON qeids; on which glass plates are |
pol y(p- phenyl ene- rﬁége%ﬁ@hﬁggé@ Rk f&ﬂngﬁ,% \'Nﬁicmr'%?@?%dis hERRSE Thas f i bers

are provided to the teX ric as staple or mu ament fibers,
mul tifilament yar ksteotechpique pameldifhglasepaiesas Ealled i‘outeadmpnassss mainly or

only pol y(p-pheny| ene-2, 6- benzobi soxazol e) fibers, also known as ZYLON(r)
from TOYO&S@) co. | ﬁ’.“ﬁng‘

Other covering materials known in the art are provided using glass
fibers. These covering materials do not have a thermat conductivity that
can lead to spontaneously tempering, but they do not resist for long time

15 the repetitive mechanical actions of the glass on its surface.

Summary of the invention.

The invention relates to an alternative covering material which cause
20 less spontaneously tempering and which provides better resistance

against the mechanical action of the hot glass plate against its surface.

A covering material, comprises a textile fabric which is provided by the
use of poly(p-phenylene-2,6-benzobisoxazole) fibers is proposed. These

25 fibers are provided to the textile fabric as staple or muitifitament fibers,
multifilament yarns or spun yarns. The textile fabric comprises mainly or
only poly(p-phenylene-2,6-benzobisoxazole) fibers, also known as
ZYLON® from TOYOBO co. Itd.

30 The covering materials as subject of the invention can be used in
circumstances where the temperature is not too high. Too high a

temperature could cause degeneration of the poly(p-phenylene-2,6-



30 The covering materials as subject of the invention can be used in
ci rcunst ances where the tenperature is not too high. Too @QE 08 OCT 2003
e- g“% %10/

terrperatI’Ytoe0 E&Md cause degeneration of the polyp-phenylen 61508
-3 0 6 OCT 2063 PCTI EPOQ 01981 benzobi soxazol e) fibers. Such degeneration

of poly p-phenyl ene-2, 6- benzobi soxazole) fibers was noticed for exanple at
tenperatures of 550C after 1 hour. 5 Thé-benefit of

pol y(p- phenyl ene- 2, 6- benzobi soxazol e) fiber covering material conpared to
100% netal fiber textile covering materials, is that the risk on

spont aneous te r| n of t 0 I
'S limted. An ezl et B PGl ERV R BRIEE2 B0 TR GLct
can be reduced. gé}]ngigomw)lfbe@f waglnyﬁdedﬁheé)wnmaﬂteﬁ’rdmamm sfoxazol e)

fiber covering material conpared to pure glass or ceramic fiber coverin
materials, is tIRA’Crater AdWEL ance agai nstgrrechanl cal action on the ’
covering naterlal I's inproved, using polyp-phenyl ene-2, 6-benzobi soxazol e)
fibers. 15 Further, poly (p-phenylene-2,6-benzobi soxazo |e) fiber yans are
much easger to 'Umbermﬁsbbpaﬂv(qi phemleneztﬁ-bemzn’arsexazalﬂ fibaceovetingoven,

braided or knitted fabrics red t I I
fi ber yam Yam ™8 'GE%O’BBEHEF go HTQ@? r?‘?t%'gﬁgh{ef‘vg Cﬁ%ﬁg‘n‘ﬁg eefpségg [)gr{g' u(r:r:a |t gn
stops. Also 20 fthéQfskroHFﬁth&n%@élfe%deﬁﬁ@ofth@@l&@tcbma&ﬂ hdiomera | ess hairy

fabric surface. Next to 100% phenyl ene- 2 benzohi soxazol e) fi ber
textile fabricsgovsrieamateial }!ﬁoIIf?li/qf ﬁ‘ﬁ@ﬁﬁfﬁ baeefi ‘WBEWEW'SM%B‘F e) ) fibers

with other terrpgé' H@@ o‘?ﬁt:é#riatg@récdug s such as glass fibers, basalt
er

fibers, 25 ceranmi’cC C—flbers or even netal fibers may be
used. 10

The benefit of poly(p-phenyiene-2,6-benzobisoxazole) fiber covering
material compared to pure gtass or ceramic fiber covering materials, is
that the resistance against mechanical action on the covering material is
improved, using poly(p-phenylene-2,6-benzobisoxazole) fibers.

15
Further, poly(p-phenylene-2,6-benzobisoxazole) fiber yarns are much
easier to be transformed into textile material, such as woven, braided or
knitted fabrics, compared to pure glass fiber yarn of metal fiber yarn.
Yarn rupture occurs less frequently, causing less production stops. Also

20 fiber rupture occurs less frequently providing a less hairy fabric surface.

Next to 100% poly(p-phenylene-2,6-benzobisoxazole) fiber textile
fabrics, blends of poly(p-phenylene-2,6-benzobisoxazole) fibers with
other temperature resistant fibers such as glass fibers, basait fibers,
25 ceramic fibers, C-fibers, SiC-fibers or even metal fibers may be used.
Preferably more than 50% by weight of poly(p-phenylene-2,6-

benzobisoxazole) fibers are used.

For blends with metal fibers, all types of metal fibers can be used.

30 Usually, but not necessarily, stainless steel fibers are used. Alloys such
as AIS! 316 or AlSI 316L, AISI 347, or other alloys out of the AlSI 300
type are used. Also alioys out of the AISI-400 type, Aluchrome-type



Preferably nore than 50% by wei ght of pol yp-phenyl ene-2, 6- benzobi soxazol e)
fibers are used. For blends with netal fibers, all types of et al él Ber 80T 2003

can be Y@PM6IHS Usual |y, but not necessarily, stainless stBel/EFPUHPRL 51 e
used. Alloys such as AISI 316 or AISI 316L, AISI 347, or other alloys out
of the AISI 300 type are used. Al so alloys out of the Al SI - 400 type,

Al uchrome-type WO 00/ 61508 -4 PCT/ EPOO/ Q29810 B OCT 2003 all oys or alloys
as described in US-4597734 can be used. These fibers can be bundl e drawn,
as described in patent US-A-3379000, or can be nmade by shaving themfroma

coil, as described in patent US- can be ne ext ct ed. Also
metal fibers pra@¥eoHakysAsIsscH 8 |"?18$F5?59307r§ﬁ ?%dntrﬁ' "Efs Wth the
term bl end” i scipadbuddigtraiin, f&fd’é%fcnse@ﬁfﬁateﬁeuswmg@mw d@lcaﬁ@ed and

used to provide a single yam which is eventually plied, or a nulti- plied
yarn, consisti nyadé b¢|shaen@mem ifiogn @ opikrassdescsibieddn paiest V&'ﬁ"‘?@%%‘-?‘rprl sing

one or nore dlffere ter yblend" is
t he use of di ff%rr%’Wt Rsemg‘gtgﬁ‘ é%?ﬁﬁ%@n@%—% g&o#gga@e%ées%ﬁgl o |:l’ber when

t hese yarsns ar eez,'_r@osge;gﬁ@,é uUseda textile fabric sinultaneously, or when

t hese yarns are tw ned, so a 2- or nore ply yarn is obtained. 15 According

to the present invention, Is sufficient that only one side of the

textile fabric, \é\}j@'t@&genzoge’rﬁib'is\’mbﬁnﬁfHPF@ﬁB?eCﬁt fibgﬁ‘s ARlinthadh; bi&RIeY | se

pol y(p- phenyl en | Ssoxazo ers as described above.
Al ternatively, amteUmd)tocp:bedeMmgiegammghldbmmwwwﬂymlm ar@mulinount of

pol yp- phenyl ene- 2, 6- benzobi oxa E I b p dinthe art 20
under st ands t haP" er?e‘ﬁ?tmt(f?nﬁﬁ g%o 2 Eﬁgﬁ%%ﬁs S%é.bgn@éyabﬁxazol e)
fibers, gjher t edsmgrsaﬁglb@e befiosd amterénttmesmn@dmlast\@d: asbe Lhtersodbasal t
fibers, ceramc fibers, Cfibers, SICfibers or even nmetal fibers are to be
used. as “blend" is the use of different yarns, each yarn consisting of a specific

fiber, when these yarns are transferred in a textile fabric simultaneously,

or when these yarns are twined, so a 2- or more ply yarn is obtained.

15 According to the present invention, it is sufficient that only one side of the
textile fabric, which preferably is to contact the hot glass, comprise
poly(p-phenyiene-2,6-benzobisoxazole) fibers as described above.
Alternatively, the two outer surfaces may comprise a different amount of
poly(p-phenylene-2,6-benzobisoxazole) fibers. A person skilied in the art

20 understands that next to these poly(p-phenylene-2,6-benzobisoxazole)
fibers, other temperature resistant fibers such as glass fibers, basalt
fibers, ceramic fibers, C-fibers, SiC-fibers or even metal fibers are to be

used.

25 Various types of covering materials can be obtained by using poly(p-

phenylene-2,6-benzobisoxazole) fibers.

Poly(p-phenylene-2,6-benzobisoxazole) fibers can be used to provide
knitted fabrics, either weft or warp knitted fabrics. These knitted fabrics
30 can be single or double bed knitted fabrics, obtainabie on circular or flat

knitting machines.



25 Various types of covering materials can be obtained by using poly(p-

phenyl ene- 2, 6- benzobi soxazol e) fibers.

Pol y( p- PHRMVEIEMe- 2, 6- benzobi soxazol e) fibers can be used tRFPERWYU! 03 OCT 2003
knitted fabrics, either weft or warp knitted fabrics. These knitted fabrics
30 can be single or double bed knitted fabrics, obtainable on circular or
flat knitting machi nes. WO 00/ 61508 PCH5EP00101981 0 8 OCT 2003 -5 in case
of double bed weft knitted fabrics, rib type knitted structures can be

used to provide the knitted fabric. Such fabrics are stretchable to a

| arge extend and are Itable to cover e .g. trapspqrt. roll nsporting
the hot gl ass p'l“act'aéeiOE%Engdﬁegs"éEFﬁg'&'ﬁf’ﬂgé%én% ﬁ'&ggﬁ%}e&r“@g‘rﬁ%ﬁ %rg 5
process. Rib typeykad id hradideithe' khideaTalrie SleHrhiricoere seétchitie td Bng
structures where alternately a needle on the front needle bed and a needle

on the back nelmeerend patarasuitablep caver grg. daasPrheollesy EANSRPHRE er i al
conprises a singl f it o S | type knitted
fabric, e.g. " s%&%%ﬁgﬁé%eﬁ% @gshg eétL ég?ﬁdAﬁé Eﬁ#lt%”eﬁﬁd st Pucture "single
jersey 133" is progesgl e bed weft knitting structure where each row of
stitches is nade _out of three varns. All needl es in.the ed are grouped
per three. The Rit¥ypekaitings fE'f"r-”f%Hagb'sﬁ’egv@&)"?nﬁ"?%?t“i%‘_"ﬁé .egof each
group of needl egydf, RE&slL @nliRE fronb RE&dIE BRd $AE OX Heedi@Bhitise katk t ed in the
sane stitch row on every second needl e of each group of needles. The third

yamis knitted oeedlobed makeraisiteedl e of each group of needles. These
knitted fabrics can be used to cover e.g. noul ds against which the 20 hot
glass plat is blown or pressed. To prevent the knitted fabric from saggi ng,
whi ch mgans t heif edued the icoveting matezial avprisdsem sihgirdedovattinittert fabris, own

e s ooy Y8 Thigle Jersey 06 RnifiSa rhbric, 8. bbb etssy 47 bAH Be ¥ediA N9 T UCK

knitting structure “single jersey 1/3" is a single bed weft knitting structure
where each row of stitches is made out of three yamns. All needles in the
bed are grouped per three. The first yarn makes stitches on every first

15 needie of each group of needles on the needle bed, where the second
yamn is knitted in the same stitch row on every second needle of each
group of needles. The third yam is knitted on every third needte of each
group of needles.
These knitted fabrics can be used to cover e.g. moulds against which the

20 hot glass plat is blown or pressed.

To prevent the knitted fabric from sagging, which means the fabric tends
to enlarge when hung because of its own weight, inlay yams,
incorporated in the knitting structure by using tuck stitches, can be

25 applied. To reduce the risk on impressions of the knitted fabric in the hot
glass plate, e.g. by pressing, more stitches per surface unit can be
applied. This can be done by using higher machine gauge or by
adjusting the machine settings. The machine gauge is the number of
needies per inch on the surface of the needle bed. Machine gauges of

30 5 to 32 can be used.



25 applied. To reduce the risk on inpressions of the knitted fabric in the

hot glass plate, e.g. by pressing, nore stitches per surface unit can{lelT 200
appl i ed. WRi08/6838 be done by using hi gher machi ne gauge or BYI/ER&y1981 ng

t he machi ne settings. The machi ne gauge is the nunber of needles per inch

on the surface of the needl e bed. Machine gauges of 30 5 to 32 can be

used. WO 00161508 PCTI E P00/01981 0 B OCT_@003 -6 Al'so warp knitting

fabrics are in the scope of the invention. They can be foreseen from

pol ygonal openings, to make the knitted fabric nore perneable to air.

These openings are provided by using different knittin structures, using

nut ual transfer ohlseware KailtingdabiicsAaradn fecsrops of theHneniipn cBeygiandie usi ng

nlay yarns of ! Gbedalbittiy BGALMEReniBL b cfBhokiraphethdsai L ed varp

structures can be use rics can e used to cover
rings, which suppmsrinetible tglaks Thedeadmerdngs arg previgheet byngsingodiffent Rnitting0 1t i s
al so in the scope of the inventjo rovide to the coveri{;%itg%teri al ,

to I \
conprising a kni tHEEEBUSNGEHIE SRS PRoTSERSs SRiesn GolCRRLB I xazol €]
fibers, agknittedybigdrdrbykbitdinf2gSard 61%??Fatezt‘éEﬁﬁque%?BBuﬁlﬁ%d_@rYg[é‘g Its

speci fic weight, thickness, dalr perneability and other properties, at |east
one zone conpri sibey kittsd waphsirugtuses can besed.obiiese warmknitted fabdcs cans | n

dettings are to b SRS i vl sosHRik Q8 204E R BRG BREEURE o
restrictive, a knogdrabrf abric density, thickness, air perneability weight

and other properties as required for the application of the covering
material. Machines with gauges between 5 and 32 can be applied, providing

20 knitteg fabricpiswiddintthk SkaSSST the RS0 tolprolig ifthé coVRriry ma¥eIa),NY
material as subject of the invention can also conprise a woven fabric,
provi ded by the useEn@sfsingod ypitipd éabyicaisinp@y(p-phenylene-2,6-benzobisoxazole)
fibers, a knitted fabric which has different zones, each zone having its
specific weight, thickness, air permeability and other properties, at least
one zone comprising poly(p-phenylene-2,6-benzobisoxazole) fibers.

15 fn general, stitch height and stitch width, machine gauge and machine
settings are to be chosen to provide properties, as an example and not
restrictive, a knitted fabric density, thickness, air permeability weight and
other properties as required for the application of the covering material.
Machines with gauges between & and 32 can be applied, providing

20 knitted fabrics with thickness between 0.1 cm and 1 cm.

A covering material as subject of the invention can also comprise a
woven fabric, provided by the use of poly(p-phenylene-2,6-
benzobisoxazole) fibers. Depending on the requirements by the covering
25 material, different weaving structures, such as a plain woven structure, a
satin structure, a twill structure or an atlas structure can be used to
provide a woven structure comprising poly(p-phenylene-2,6-
benzobisoxazole) fibers. Woven fabrics can be used to cover supporting
rings or guides in glass heating, bending and tempering processes.
30
A covering material as subject of the invention can also comprise a

braided fabric, provided by the use of poly(p-phenylene-2,6-



benzobi soxazol e) fibers. Depending on the requirements by the covering 25
material, different weaving structures, such as a plain woven structur ’|ﬁ
satin StWOMOGHES a twill structure or an atlas structure E&T/BROGIAR] t@ 0cT 2003
provi de a woven structure conprising polyp-phenyl ene-2, 6- benzobi soxazol e)
fibers. Whven fabrics can be used to cover supporting rings or guides in

gl ass heating, bending and tenpering pragesses. 30 A covering material as

subj ect of the invention can also conprise a braided fabric, provided by

t he use of pol yp-phenyl ene-2,6 WO 0061508 PCT/ EPOQ' 01981 0 8 OCT 2003 -7
benzobi soxazol e) fibers. Depending on the requirenents B¥ t he covering

material, it carbengobisaxarle)fipass. Bepenfing %[?t.h E‘E}ﬂrleg?er}ﬁ? Hé%c?%&fﬂ%s can
e.g. be used to,cayer gtd'gﬁc%gﬁﬁéihea fhi Sshuldt. Phitsr Hhsidbd Mebricd i 1§, OF

tenpering processes. vering naterial as subject of the invention can
al so conprise a beesd te qouectnerdspbaioliers inglassi tatind \pendimgRrdemperting

pol yp- phenyl ene- 2, 6- benzobi soxazol e) fibers. Depending on the requirenents
by the covering REt®YSS1 , it can be needl e punched flat of tubular. Tubul ar
needl e 105 punched fabrics can e.g. be used to cover transporting rollers in
gl ass heating, bending or tenpering processes. Flat needle punched fabrics
can be used to chwveveringopaierizlis FUNRES of the Investionrag A CHBRIPHY, bendi ng or

tenpering processg Maqelr ' FTeETN fBANbR&2 gvear, these
needl e punched At }ei éﬁ%éh%grflg%gz' @Qq%‘af%ﬂ:b?g% and f@?y@eg%te 15 conpact and
dense. To i ncr easenzbbeogazoly)dibersaBicpendmng drnthe recuireneentp by the aovefingy neans
of laser cutting, dye cuttin

art. Such need SmBRiEhddEAn G eehphiens) bR Ty ERIE Lo T abr i o can
be used {§ cover i RNBE FhtHEschASSy. beSUBd & Edvep trifspoltiig roliersdn plaasse duri ng
tempering pr Ocesrsleeasiihg. bending or tempering processes. Flat needle punched fabrics
can be used to cover supporting rings rollers in glass heating, bending or
tempering processes. To improve resistance against mechanical wear,
these needie punched materials can be calandered and so made more
15 compact and dense. To increase the air permeability, they can be
perforated by means of laser cutting, dye cutting or other perforating
processes, known in the art. Such needle punched, perforated and
eventually calandered fabrics can be used to cover tempering rings,
supporting the hot glass plate during tempering processes.
20
The person skilled in the art understands that requirements such, as an
example and not restrictive, density, thickness, weight and air
permeability can be provided by choosing the correct fabric type,
structures and machine settings.
25
The person skilled in the art also understands that, to provide knitted,
woven or braided fabrics, either spun poly(p-phenylene-2,6-
benzobisoxazole) fibers yam or multifilament poly(p-phenylene-2,6-
benzobisoxazole) fibers can be used. The number of fibers per yarn
30 section, the metrical number of the yarns, the fiber diameter and staple
length in case of staple fibers can be chosen and changed to meet the

requirements of the covering material. The number of fibers per yarn



20 The person skilled in the art understands that requirenents such, as an
exanpl e and not restrictive, density, thickness, weight and air 08 OCT 2003
per meabiWPO)6L98 be provi ded by choosing the correct fabri ECTAR5RV01981
structures and machine settings. 25 The person skilled in the art al so
understands that, to provide knitted, woven or braided fabrics, either

spun pol yp- phenyl ene- 2, 6- benzobi soxazolg) fibers yamor nultifil ament

pol yp- phenyl ene- 2, 6- benzobi soxazol e) fibers can be used. The nunber of

fibers per yarn 30 section, the nmetrical nunber of the yarns, the fiber

di t d stapl I h i f I '
Changed to meet SPREPN SR PWERE A00P SR 20; B bEReTR IR 2 FRESHhbor of

fibers per yarn CP\AQ/M fohd 4b. RictiEARADEPS £adB Peter Mkiweasbison can be
bet ween 4000 and 40, e.g. between 2000 and 40 or even between 1000 and 40.

g/gt r iS;:aI I nulnber and£9, bg. betwsen 2o ZA. St:Ble lengtrocan wary beeegnedhand 7 and

. apl e | engtlh.can r et yween, 20 an 20 Lcal nunber of a
yarn is the | eng?ttbﬂ - ?‘ﬁ%*?ﬁ}cﬁay\ﬁ%mgﬁrp?fgasg%rg P ﬁw%ngﬁgfplﬁg%hﬁd by 1 gram of
this yarns Al so dxhrsetdrrmétebrondasy tiggamsafehisagrar i np and/ or yarn

properties such as e.g. torsion direction, either Sor Z single yarn or
plied yarn, nunber of torsion and tw ne, can be chosen in function of the

requirements, 10, depanded qBy. b@%gﬁ%g%hm@.s@a babor P!a'r’ﬁbﬁbp&iieﬁ 86 on

and/or twine is to be situate etween 10 and 1000 furns per meter, best
bet ween 20 and &00q. torsicenditechen, eitbar S@r Zn dirgfoyaral or plisd vermaHmbened

fabrics nmay be used to cqver tool nd i . | ch cont act
t he hot gl ass p!Q?%S'BUﬁ"%‘”'HEaﬁ’h ,glb%ﬁ?gﬁﬁgugg&@ée%é@? P%%Lﬁég'fvs@()veri ng such
tools, tfe fabridgsmandedbpaes eaeringnvenall Ramber of torsion and/or twine is to

be situated between 10 and 1000 turns per meter, best between 20 and

500, or even between 50 and 250.

All above-mentioned fabrics may be used to cover tools and machinery

15 parts, which contact the hot glass plate during heating, bending or
tempering. By covering such tools, the fabrics are inserted between the
tool and the hot giass plate. Such tools are e.g. rollers, transporting the
glass plate through the furnace, shuttle rings, on which the glass is
pressed or dropped, or which carry the glass in heating, bending or

20 tempering zones of the furnace. Also moulds which are pressed against
the glass plate to bend it are to be understood as tools. The fabrics as
subject of the invention reduce the heat which is drained away from the
glass plate during contact of the tool with the glass plate. Further, the
fabrics as subject of the invention resist sufficiently the mechanical

25 action during contact of the glass with the tool.

Brief description of the drawings.

The invention will now be described into more detail with reference to the
30 accompanying drawings wherein
- FIGURE 1 is an enlarged view of a single jersey 1/3 knitted fabric.

- FIGURE 2 is a schematic view of a rib knitting structure.



tool and the hot glass plate. Such tools are e.g. rollers, transporting the

| ass plate through the furnace, shuttle rings, on which t ]
or essed B0 Wieliied k P dRRohs 8 00T 203

or which carry the glass in heating, bending of
tenpering zones of the furnace. Also noulds which are pressed against the
glass plate to bend it are to be understood as tools. The fabrics as
subj ect of the invention reduce the heat9which is drained away fromthe
gl ass plate during contact of the tool with the glass plate. Further, the
fabrics as subject of the invention resist sufficiently the mechanical 25

action during co .1h ' t [ LpRLI on of the
drawi ngs The i nv'gﬁﬁiﬁgévi'ﬁ ?gﬁ%\%v'%ggvgg}s@ﬁ %@%Efgﬁ?c‘f rk gfttggf%ﬂd%éi h
ref erence to the FIGURES @ aNijting gclikmevbhg doubie bed nvarp khiigRHaliri¢ @s an
enl arged view of a single jersey 113 knitted fabric. - FIGURE 2 is a
schematic vi ew ofsubiact B“l(‘ﬁi"ﬂ'“tef‘ﬂé‘-structure. WO 00/ 61508 PCTI EP0O0I 01981 O 8
- OCT 1003 -9 - FI ' : ' i@ single bed warp knitted
structure. - FlI %@%F?ioﬁ?ﬁﬁfﬁlﬁggg?ﬁgﬁ%@a doubl e bed warp knitted
fabric as5 subject of the invention. - FIGURE 5 is a view of an Atlas woven
fabric. 5 Descriptiopn,pf t refer enhodi rent 8.0, .t lL.hvention. An
enbodi ment of t HE23HHBI '='=.7u e fmﬂﬁh. view of a
single bed weft knitting structure, called "single jersey 1/3". Al needles
in 10 the needl e bed are grouped per 3. Ever irst needl.e 11 of _each

needl e group 14A'kﬁmb§dim%‘tf3f‘thgﬂ'""gﬁﬂiﬁnli&m%%l}‘(‘}/ﬁ%@an&’ §12%8% O4f each

needl e group l4gkni FYG lled=¥h ey meend| eetlein each
needl e group 145'@{2:%(1?%2@& rd %ﬁ{%% el'he kg{n‘iaﬁﬁe(ff abric is sonprovi ded
by usingo3 yar ntiergedietbedraie gouped ken 3. Eyeny Gist needie 13 ghpaeh neediehe

| nvention 15 1s rfag\p”ﬂ‘?(g\itsb %eﬁét%ma“lﬁﬁvgw HeokBnbbiBY B Y cAheedioe 12 and

usi ng

group 14 knits the second yarn 16. Every third needle 13 of each needle
group 14 knits the third yarn 17. The knitted fabric is so provided by
using 3 yarns 15, 16 and 17. A knitted fabric as subject of the invention

15 is provided by using a circular knitting machine, gauge 12 and using
poly(p-phenylene-2,6-benzobisoxazole) fiber spun yarn for the yams 15,
16 and 17. These poly{p-phenylene-2,6-benzobisoxazole) fiber spun

yarns have a metrical number 34 .

20 With metrical number is meant that a yarn having a metrical number of

“X", is characterized in that one gram of yarn has a length of “X” meter.

It is clear that alternative embodiments as subject of the invention are
provided by using poly(p-phenylene-2,6-benzobisoxazole) fiber

25 multiflament yarns, having metrical numbers between 0.5 and 90, or
poly(p-phenylene-2,6-benzobisoxazole) fiber spun yarns with a different
metrical number, e.g. between 0.5 and 90. Also other knitting structures,
such as singie jersey 1/2 and single jersey 1/4 can be used. Other
machines, either circular or flat weft knitting machines with a gauge

30 between 5 and 32 can be used.



pol y( p- phenyl ene- 2, 6- benzobi soxazol e) fiber spun yarn for the yans 15 16

and 17. Iyp phenyl ene- 2, 6- benzobi soxazol e) fiber spun arns
metri cal ngﬁéﬁl934 20 Wth netrical nunber is nmeant that a<y& r?oﬂé?ﬁil%gﬂﬁ 2[]03
metrical nunber of "X', is characterized in that one gram of yam has a

| ength of "X' neter. It is clear that alternative enbodi nents as subject of
the invention are provided by using polaQp-phenyl ene-2, 6- benzobi soxazol e)
fiber 25 rmultifilament yarns, having netrical nunbers between 0.5 and 90,
or pol yp-phenyl ene- 2, 6- benzobi soxazol e) fiber spun yarns with a different

netrical nunber, n 5. and 9 Al so pther knittin tructures,
such as single Jeprostg?r %é@ﬁ‘&”&%ﬁ]"é‘”} 'Qq-?é'ye ?f WR'EEﬁF’B‘gs Essgheﬁéﬁer

machi nes, eit hervigw bﬂwh@mbl@beéhﬁﬂm&h ketrutturé S §'hﬂ%$ru‘éhﬁ'€' A gauge 30
between 5 and 32 can be used. WO 00/61 08 PCTI EP00/ 019810 8 OCT 2003 -10 An

ot her enbodi mentPolyéP-BRemienen?.Brrnzobisoxarple hfikgisndtiflarmentyaios 81 view of a

doubl e bed weft ol r
pol y(p- phenyl ene- GSHEenzo %@%&%Q%Pe%ﬁ%&geﬁzndﬁﬁoﬁ #b?lnghgdgéraﬂg H1 ke
stitches alter naeed:llg 2Adrorebavetted|LBed 24f Ameirnbmedém usirng) A8 lanitihg S5 needl e

21 on back needl bed 24. An enbodi thiis kniftin structure is
made on a circul® PCtHEﬁJ'BI'%a Qi“ﬂrﬁ’rFP{TegoHﬁl é"\ﬁ"?%"’@&h@'@ vg’w% usi ng

pol y( p- phenyl engeZng-Ja mle% -3 efb%rnzabikéid‘zbie?ﬁs& mulifilafserf
m

metrical nunber 36. 10 her p- phenyl ene- 2, 6- benzobi soxazol e) fi ber
yarns, either spamssf metiical np with metrical nunbers between 0.5 and
90 can be used. Double bed weft knitting machi nes wth gauges between 5
and 32 can be used to provide alternative enbodi nents. 15 Figure 3 shows

an ot herl@nbodi Imhebr padly(piphenylepe2, &hent@b:ﬁm@fwr;tarﬁ eithesspigl & bed war p
knitted fabric wh st Itches are nutually transf bet ween adj acent
stitch wales 31.M e'?tr‘é[ﬁéf'?rtrs‘cadr”é'”éﬁ?ﬁ \F/’%quﬁ' Qﬁ 90 can be used

Double bed weft knitting machines with gauges between 5 and 32 can

be used to provide alternative embodiments.

15 Figure 3 shows an other embodiment of the invention. It shows a part of
a single bed warp knitted fabric where stitches are mutually transferred
between adjacent stitch wales 31. These transfers are applied in the
stitch wale zones 32, where as no connection between stitch wales are
provided in the stitch wale zones 33. By alternating stitch wale zones 32

20 and 33, and making transfers for stitch wale zones 32 alternating to the
left and right adjacent stitch wales, a single bed warp knitted fabric with
polygonal openings is provided. A poly(p-phenylene-2,6-
benzobisoxazole) fiber muttifilament yarn with metricat number 36 is
used to provide an embodiment of the invention on a single bed warp

25 knitting machine gauge 12.

Other poly(p-phenyiene-2,6-benzobisoxazole) fiber yarns, either spun or
muitifitament, with metrical numbers between 0.5 and 90 can be used.

30 Double bed weft knitting machines with gauges between 5 and 32 can

be used to provide alternative embodiments. Also for double bed



stitch wal e zones 32, where as no connection between stitch wal es are
provided in the stltch wal e zones 33. By alternating stitch wale zonesu;ﬁ@g 2003
20 and ¥@ 06§40 aki ng transfers for stitch wal e zones 32 aPEEERYYIIARY

| eft and right adjacent stitch wales, a single bed warp knitted fabric with
pol ygonal openings is provided. A poI y( p- phenyl ene- 2, 6- benzobi soxazol e)

fiber multifilament yarn with netrical appber 36 is used to provide an

enbodi ment of the invention on a single bed warp 25 knitting nmachi ne gauge
12. O her pol y(p-phenyl ene-2, 6- benzobi soxazol e) fiber yarns, either spun or
mul tifilament, with netrical nunbers betwe 0 can be uysed. 30
Doubl e bed wef tStRistures.AEANFRREwEehAgiacEal; ‘ﬁggs Bg?ﬁg’é‘?f GRNDRY U @di be used

Lo provide al t eigaibucBodbaithsturd! Aavif@boliguhl epbrgylO 00/ 61508 - 11
PCTI EP00101981 T 2003 structures, transfer et vveen adj acent wal es

of stitches can be used to provide a doubl e bed structure , having

pol ygonal openi fg8.c,i2 PEQVE RafPbPhl Qg%gato?m iohu Ri€ SOkt Ne

i nventi on, ne side é tex e fabri
conpri ses pol yp- thhﬁdihﬂ( eﬁ@sﬂie&fhaemhilesmmbmpnge bety(sp-plmenyﬂém -2,6-

pol y(p- phenyl ene- 2, 6- benzohi soxazol e), fibers ent at both sides of
the fabric in dPGFl'TZ@P@ﬁl‘a"é’Jﬁ‘}t ETEY orAh%feRcéY(P‘pS‘P eg%-% BRZOBISRAPYE) ¢ he

Kni (11 ng ST UCt g6 Bk p3SEni A HUOKICHS o thelBoHEILiltSieht BshishiuCt ur e wi th o

surfaces conpri sing erent contents of
pol y(p- phenyl ene- 2, 6- benzoblsoxazole) fibers, is showm in figure 4. It is

a schematic vi a.stitch 0 are
connected to ea%/ﬁi Eﬁ'lﬁjéia schgpg\{\% "ggfg-e Q“'mg s?ru&ﬁ?e%gh@%el nE]'\Q@ildgl
the fropgy out erwsideitedd éth&:tlﬁr@bmtmtwcarsarfetﬁwcdmprislrﬁ;jdlﬁarmheonteat:iloés of the

15 front needle bed 42, wh th bei ble at the back
out or 81 do of PRV RrEMIEELEREN ahROGHE DAPe: BN R GGHELALE of t he

back needl e bed, 4énerhatid ﬁe&'&%rstﬁ&r%a&%&tuémﬁh@ﬂétwl adjdcRnsivalesafre St i t ches

connected to each other. Here can be seen that yarns 41, being visible
at the front outer side of the fabric, are only knitted on the needles of the

15 front needle bed 42, whereas the yamns 43, being visible at the back
outer side of the knitted fabric, are only knitted on the needles of the
back needle bed 44. It is clear that here the mutual transfer of stitches
between stitch wales can be seen. Yams 41, after having made a stitch
in stitch wale 45, are transferred to stitch wale 46, where they make a

20 stitch on its turn. At the same time, other yarns 41, after having made a
stitch in stitch wale 46, are transferred to stitch wale 45, where they
make a stitch on its turn. The same happens with yarns 43. A reverse
action is done subsequently, so providing a connection between

adjacent stitch wales.

25
To provide the knitted fabric, two different yarns were applied. As shown
in figure 4, yarns 12 being knitted on the front needle bed, are a blend
yarn of 70% by weight poly(p-phenylene-2,6-benzobisoxazole) fibers
and 30% by weight stainiess stee! fibers of alloy type AISI 316L . The
30 yarns 12 used to provide the front outer surface have a titer of 143 tex.,

the yarns 14 are 100% poly(p-phenylene-2,6-benzobisoxazole) fiber

spun yarns have a metrical number 34 Alternatively, a 100% metal fiber



between stitch wal es can be seen. Yans 41, after having made a stitch in
stitch wale 45, are transferred to stitch wale 46, where they make a 20
stitch onwiolghdisgsn. At the sane tinme, other yarns 41, afterpdwrrovgiomdgpdCl 2003
stitch in stitch wale 46, are transferred to stitch wale 45, where they
make a stitch on its turn. The sane happens with yarns 43. A reverse
action is done subsequently, so providingég connection between adjacent

r

stitch wales. 25 To provide the knitted f ic, two different yarns were
applied. As shown in figure 4, yarns 12 being knitted on the front needle
bed, are a blend yarn of 70% by wei ght

pol y( p- phenyl ene- gaB; beritigipg o0 sRir0bsy) stéélbe oy A5l 3Barkyhawingdt st ai nl ess
steel fibers of alloy type AlSI_ 316L. The 30 yarns 12 used to provide the
front outer surfa@eiNealBURDE, ¢fd:S gaybesedsas Yarq pd yans 14 are 100% pol y
(p- phenyl ene- 2. 6- benzobi soxazol e) fiber spun yarns have a netrical nunber
34. Al ternatively, a 100% netal fiber WO 00/ 61508 PCT/EPOO' 01981 1 g OC i
2003 -12 yarn, cOtteErstdrpgnitingsitaichires eitberesingleor apubie/bed BIttisg6L and havi ng

a netric nunber, of 7.5 be psed a rn_l14. er reg _knitiing

st ruct u_rezg, eit he?t"é‘?tw&?ec%}eg%lﬂﬁﬁﬂu@ 958‘63?(%‘????%"5 %‘%&%m%@qg-r%?; 'J?'(I:aé'tn be used
to provide alterngiing@r @INste TBHNTques-cén beisay to ¥@inast Afjadent Waplsabe

techni ques can be used to connect adjacent wales to each other. An other

embodi ment of theeaetveiiei.on i s provi ded by weaving a poly(p- 10

phenyl ene- 2, 6- benzobi soxazol e) fiber nultifilanent yarn, e.g. using a

weavi ng structure called "Atlas weaving structure" as shown in figure 5.
Weft yarns 501 andnmiferamebddimés of desineentibhds provited by deaging@aheoly@bric 510,

oy e o BB e S oo R s JBRED r

weaving structure called “Atlas weaving structure” as shown in figure 5.
Weft yarns 501 and 502 are to be seen on the front side of the fabric
510, above the warp yarmns 505 and 506. Weft yams 501 and 502 are
beyond warp yams 507 and 508, so they are to be seen on the back

15 side 511 of the fabric. Weft yarns 503 and 504 are beyond warp yamns
505 and 506, so to be seen on the back side 511, whereas they are
above warp yamns 507 and 508, so they are to be seen on the front side
510.
An embodiment of the invention is provided using a poly(p-phenylene-

20 2,6-benzobisoxazole) fiber multifilament yarn with metrical number 36.

It is clear that other weaving structures, such as e.g. a plain weaving
structure, a satin structure or a twill structure provides alternative
embodiments of the invention.

25
Other poly(p-phenylene-2,6-benzobisoxazole) fiber yarns, either spun or

muitifilament, with metrical numbers between 0.5 and 90 can be used.



15 side 511 of the fabric. Weft yarns 503 and 504 are beyond warp yans 505

. and 506, so to be seen on the back side 511, whereas they are above PROLT 2003
yanms 507 and 508, so they are to be seen _on the front side 510. An

enbodi nent of the invention is provi ded” &3i" ng a pol y(p-phenyl ene- 20

2, 6- benzobi soxazole) fiber nmultifilanment yarn with netrical nunber 36. It

is clear EDAsOt her weavi ng structures, such as e.g. a plain weaving

structure, a satin structure or a tw | structure provi des alternative

enbodi nents of the invention. 25 O her ty p- phenyl ene- 2, 6- benzobi soxaz

fiber yarhs,Use af pegovepingmateriahmsaid %VPW@ eria) Raindieperiepetnaeha P! 683

0.5 and 903a| gop@a’s‘ssﬁﬂ'mg%%s%ng G ndihg or t tedﬁ@s&rd ddverifd matraVeIthites a

mat eri al verin terial Deing inser etween a tool and a_plate
of hot gl asﬁex:im1abgcgﬂaai;@xwééabrl¢g’w‘0nﬁélﬁtﬂgrﬁ’gly&n-Ph@?ﬁﬁﬂer%@'b?a?@'%ﬁéﬁ“?}w)efs
material conprises a textile fabric, said textile fabric conprising

pol y(p- phenyl ene- 2, 6- benzobi soxazol e) fibers. 2. Use of a covering nateri al
as in cl akmUse ofa chvesng iMateriahhs incclaimints isgidgexsiie febrig cpngiste Al peive-phepylens-2.6-

benzobi soxazg| Use of a covering material as in claiml, said
textile fabfb%ng%blgé’%gééwt%rsl ses fibers out of the group consisting of
netal fibers, glass fibers, basalt fibers, ceramc fibers, Cfibers and

Si G fibegs [ . ot

1 Dot G o pBRY B AT QBT st RS B Aol b o
metal fi ber 8groﬁp chsmistiof ohmetal éibensgglas fdrerg Ibaaalt filersropramie fiobrsc Calbess achpiC4,
said textil abrl c conprising at |east 50% POLY ( P- PHENYLENE- 2- 6-

BENZOBI SO ' fibers. 6. Use of a covering material as in any one of
clainms 1 to 5 wherein said textile fabric is a knitted fabric. 7. Use of

?n?? ;’g(rjl p gbﬁ%egflaaéov%ﬁné rr]na c|=,r|a| as ln’ clai eé esalrc]i tg%hg falf)rrlllctcgggst n%be p8ly pﬁer}ﬁ‘/ﬁefn{e

2 6-benzobisoxazole) fibers and metal fibers.

5. Use of a covering material as in any one of claims 3 or 4, said textile fabric comprising at
least 50% POLY (P-PHENYLENE-2-6- BENZOBISOXAZOLE) fibers.

6. Use of a covering material as in any one of claims 1 to 5, wherein said textile fabric is a
knitted fabric.

7. Use of a covering material as in claim 6, wherein said knitted fabric is a weft knitted fabric.
8. Use of a covering material as in claim 6, wherein said knitted fabric is a warp knitted fabric.

9. Use of a covering material as in any one of claims 7 to 8, wherein said knitted fabric is

obtainable by knitting on a double bed knitting machine.

10. Use of a covering material as in any one of claims 7 to 8, wherein said knitted fabric is

obtainable by knitting on a single bed knitting machine.

11. Use of a covering material as in any one of claims 6 to 10, wherein said knitted fabric is

obtainable on a circular knitting machine.

12. Use of a covering material as in any one of claims 6 to 10, wherein said knitted fabric is

obtainable on a flat knitting machine.



8. Use of a covering material as in claim6, wherein said knitted fabric is

a warp knitted fabric. 9. Use of a covering material as in any one of T
claims 7 to 8, wherein said knitted fabrju~i s obtainable by knitting cﬂrﬁ@ 2003
doubl e bed knitting machine. 10. Use of a covering material as in any one

of claims 7 to 8 wherein said knitted fabric is obtainable by knlttlng on

a single b3 dJserafta Gavgringetaterial ag in anyswest clainan6 e | Agviaieiaseid k’ﬁ&edl APHES one

of claims 6 Cpﬁev.&éh nig’gﬁ[@xe %h%%t&%éﬁ%&:&r? SrovRRIAb NG| @dbn%g%'té @h&bar

knitting machi ne. a covering naterl as I n any one of clains
to 10, wher dinittegidalbridni tted fabric is obtainable on a flat knitting
machine. 0 8 OCT 2003 13, Use of a covering material as in any one of
claims 6 to 12, wherein said knitted fabric is provided by a knitting
st ruct ur e 4 digedoflencaviedng staterz as @ gnyoniedif olgims b ygdAakhapiorsaityeittes Saictire

12, wher e\ n HRESRA BT cofer Lieet Remb it bhaf TarhRishPboRieRn oLl O ong

of said zondsneowipniazele) fibdrg( p- phenyl ene- 2, 6- benzobi soxazol e) fibers. 15.
Use of a covering nmaterial as in any one of claims 1 to 5, wherein said
textile fabric is a woven fabric. 16. Use of a covering material as in any
one of cl &bnBseloftadcdvering Efatérial sRintariyeticl df elairabn ite 5] whereintsaid detlefiahicica 17.
Use of a covering material as in any one of clains 1 to 5, wherein said
textile fabr"f"?:"ef‘ga%r‘c needl e punched fabric. 18. Use of a covering materi al
as in claim1l7, V\,herel n said needl e punched fabric is a circular needle

hed fab f ! L
o 16, uhiRdisF o crRaBaEt Il B EPrens o s 4 5 Srtes Bl AR ek pGe s @

punchi ng op&jraiik@fabrit0. Use of a covering material as in any one of clains
17 to 19, wherein said needle punched fabric is perforated. 21. Use of a
covering material as in any one of claims 1 or 3 to 20, wherein said

textile fabrige oftfSoverBg Mthéal 881 Afashe dlcidias tto 8MWhekinssidltextifedabrinus baces
conprising poly P phenyl ene- 2, 6-
needle punched fabric.

18. Use of a covering material as in claim 17, wherein said needle punched fabric is a circular

needle punched fabric.

19. Use of a covering material as in any one of claims 17 to 18, wherein said needle punched

fabric is calandered after needle punching operation.

20. Use of a covering material as in any one of claims 17 to 19, wherein said needle punched

fabric is perforated.

21. Use of a covering material as in any one of claims 1 or 3 to 20, wherein said textile fabric
has two outer surfaces, at least one of said outer surfaces comprising poly(p-phenylene-2,6-

benzobisoxazole) fibers.

22. Use of a covering material as in claim 4, wherein said textile fabric has two outer surfaces,
one of said outer surfaces comprising poly(p-phenylene-2,6-benzobisoxazole) fibers, the

other of said outer surface consisting of metal fibers.

23. A method of moulding glass plates, said method comprising the following steps:
- heating a glass plate to be mould;
- moulding the hot glass plate;



benzobi soxazol e) fibers. 22. Use of a covering material as in claim4,

wherein said textile fabric has two oute{ surfaces, one of said out EUCT
- surfaces conprising pol y(p-phenyl ene-2,5} %enzobi soxazol e) fibers, 2003

ot her of. said [ | of metal fibers. 23. A net hod of
nmoul di ng gl ass%g'{ip%tngg%g ﬁﬁgldg&{aﬁsgbcg@ﬁprl sing the follow ng steps: heating

a gl ass pl ate provigngwtextle fabm:l cmmtglsmlge)oﬂm phéradenen?. Gbenzabispxapgeldibers003
t th l.ded_gl
ol (o phenyt eReeane a8t 33T EuRbduioR] & el e by Aghbairh BRY beh Ak

bet ween tool aadsdidtengpering. pl ate during said heating, said bending or said
tenpering. 24. A nethod of noulding glass plates as in claim23, said
textile fabric consists of poly(p- phenyl ene-2, 6-benzobi soxazol e) fibers.

25. A net hpch gletHoeILLf hdldaiad QI%SS plhfdsfa‘s iAslair 28) sicne2Ble ataiccaneists df @ofyibr i ¢
further conprlses fibers out he %roup consisting of netal fibers,

gl ass fiberd eﬁﬂﬁ%??f?P%EPQSOEEP RSB bers, C-fibers and SiCfibers. 26.
A nmet hod of noulding glass plates as in claim?25, said textile fabric

consi sting of poly(p- phenyl ene-2, 6- benzobi sgxaz fibers and net

fibers. 245 Amathadod reu pashglalpsasdn g [ 29, S8 eﬁ?"sﬁﬁbf A e R e o
26, said texy bﬂh@@ﬁ u&cor%%ﬁ bBinBGi Aberk afads B0, Bsiar f(tariderdvhiENEerd; Gfibers
BENZOBI SOXAZOLE ers. nethod of noul ding glass plates as in any

one of cl ai a5 Critpepsz. whereln said textile fabric is a knitted fabric.
29. A nethod of noulding glass plates as in claim28, wherein said knitted
fabric is a weft knitted fabric. 30. A nethod of noul di ng %ﬁass ates as

in clai m28 A methasi of eelding alass slatesasin lang 28, g pxtikdplrcePreishng gf

met fod of MyflefliBAe 8! dEsnabRb fibBrsBIMY RAE Wers! ai M5 29 to 30, Wnerel o
said knitte ﬁggﬂec U?s % tai ir?]é;zbl |byrsknl tting on a double bed knitting

machi ne. 32. A nmethod of noulding glass plates as in any one of clainms 29
to 30, whstei pafidbrtRbdiIdiRg glass plates as in any one of claims 25 to 26, said textile fabric

comprising at least 50% POLY (P-PHENYLENE-2-6- BENZOBISOXAZOLE) fibers.

28. A method of moulding glass plates as in any one of claims 23 to 27, wherein said textile

fabric is a knitted fabric.

29. A method of moulding glass plates as in claim 28, wherein said knitted fabric is a weft
knitted fabric.

30. A method of moulding glass plates as in claim 28, wherein said knitted fabric is a warp

knitted fabric.

31. A method of moulding glass plates as in any one of claims 29 to 30, wherein said knitted

fabric is obtainable by knitting on a double bed knitting machine.

32. A method of moulding glass plates as in any one of claims 28 to 30, wherein said knitted

fabric is obtainable by knitting on a single bed knitting machine.

33. A method of moulding glass plates as in any one of claims 28 to 32, wherein said knitted

fabric is obtainable on a circular knitting machine.

34. A method of moulding glass plates as in any one of claims 28 to 32, wherein said knitted

fabric is obtainable on a flat knitting machine.



fabric is obtainable by knitting on a single bed knitting machine. 33. A
met hod of rnoul ding glass plates as in any one of clains 28 to 32, whdnein 2003
" said knitted fabric is obtainable on$beircular knitting machine. 34. A
met hod of noul ding glass plates as in any one of clains 28 to 32, wherein
said knitted fabric is obtainable on a flat knitting machine. 0 QO UC f
2003 35. B6.rfetietwdatt maldicg algsyplates asiiaeay oag of ¢lai Re3dowherel) said baitteq)

34, wherein ' Lk o OV : I N Y R | aj
i 11 ed ot raisrs PRy & ARG elrbotBled ol RAGH sfucllc bding rofspiboeAifge
A met hod of towsaiddinitgddblarss pl ates as in any one of clains 28 to 35, wherein
said knitted structure conprises different zones, at |east one of said
zones conprises pol y(p-phenyl ene- 2, 6-benzobi soxazole) fibers. 37. A nethod
of noul di ag AJh=tsodulf ammeddiag giass platesasdn ahy ochabhgaif® 28toBh, wisiesaid saitted

textile fabric,is a woven.fabri |_dj S
i any one. aPES RErBREII churdid sl T el IR Pl AR RS
fabric. 39. 2eirenrebisoxbzotepfibdrang gl ass plates as in any one of clains 23 to
27, wherein said textile fabric is a needle punched fabric. 40. A nethod
of moul ding gl ass plates as in claim39, wherein said needle punched fabric
is a cirgplamarerdifenqudichgrss platdscas id kny Aneret tlaichsc3 w7, dinetpigbaid sextileat es
as in any one of clains 39.to 40, wherein said needle punched fabric is
cal ander ed dfPHUsISRENER 1BBfchi ng operation. 42. A method of noul di ng gl ass
plates as in any one of clains 39 to 41, wherein said needle punched
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surfaces, atiah@asta tiRie@fasiei d outer surfaces conprising pol y(p-

phenyl ene- 2, 6- benzobi soxazol e) fibers. 44. A method of noul di ng gl ass
plates as in any one of clains 23 or 25 to 42, wherein said textile fabric

has two ogges n@tﬁ&cﬁ&&ﬁoul@ﬁ@P@Es Rted d¥lih @y SHé bacaisnsZard7s Whgrarobaid pextile

phenyl ene- 2, 6- benzobi soxazol e) fibers, the other of said outer surface
consi sting Jebrgis A heedle punched fabric.

40. A method of moulding glass plates as in claim 39, wherein said needle punched fabric is a

circular needle punched fabric.

41, A method of moulding glass plates as in any one of claims 39 to 40, wherein said needle

punched fabric is calandered after needle punching operation.

42. A method of moulding glass plates as in any one of claims 39 to 41, wherein said needle

punched fabric is perforated.

43. A method of moulding glass plates as in any one of claims 23 or 25 to 42, wherein said
textile fabric has two outer surfaces, at least one of said outer surfaces comprising poly(p-

phenylene-2,6-benzobisoxazole) fibers.

44. A method of moulding glass plates as in any one of claims 23 or 25 to 42, wherein said
textile fabric has two outer surtaces, one of said outer surfaces comprising poly(p-
phenylene-2,6-benzobisoxazole) fibers, the other of said outer surface consisting of metal

fibers.

45. A covering material, resistant to high temperatures and intended to be inserted between
tools and plates of hot glass during glass heating, bending or tempering processes, wherein



fibers. 45. A covering material, resistant to high tenperatures and [

~intended to be inserted between teol%-and plates of hot glass duri M U(}I a@@
heati ng, bending or tenpering processes, wherein -\ 1 080 Cl 2003 said

tCovte_r: ng'f m;ts_ﬁfdi cﬂveﬁlﬁﬁrﬁfaiéiﬁﬁcc?nﬁr@ébiﬁ't@xtfl@@bifig,,chafwaisg_eﬂd ‘s'edséidltdx:ctifbgalsrw d
extile fabric conprises po - phenyl ene- -penzohi soxazol e ers,

said textil éofﬂ&[j??gg@‘mH{‘@Byiegé%ﬁg??&%l?FP{?@PLE?HB%VSO?E‘"P ?@“’Gﬁﬁ%’ﬁ‘) f(':‘E}h‘iri sting

of glass fi Q%ﬁ%risé@ﬁéﬂr& olil &Qﬁégro%ﬁk@ﬁéi@tiﬁgicbgra%s ficers baAtFibes), Ceririnefisers @

nmetal fibers. 46._ A covering material according to claim45, wherein said
textile fabriperse&isfiers agg mdehibsIS- phenyl ene- 2, 6- benzobi soxazol e) fibers
and netal fibers. 47. A covering material according to any one of clains 45
to 46, said textile fabric conprising at |east 50%of POLY |

( P- PHENYL£R coverin@EMrensll SCHsgdin 9 clainhdb.avheagn saiddextle fakyc sandsts of poly(p-

accor ding 1 QafyicAng cofebhakaRAR) iBeA broWitsqharsal d textile fabric is a

knitted fabri covering material according to claim48, wherein said
knitted fabric is a weft knitted fabric. 50. A covering material according

to claim 48, XRLiRk haldhd! sblbihg % LAPOAE of ceifhs U811 abNidid Rekteiad Gompiibing
covering neterial according to any one o? clains 49 to 50, wherein said
knitted fabreast58% SR EDPEEHYLENE-26n BENEOBIGGUAEOLELHPHAI t ti ng machi ne.
52. A covering material according to any one of clainms 49 to 50, wherein
said knitted fabric is obtainable by knitting on a single bed knitting
machi ne. 88.A dovenivg maigriatateriiab tasopenk oiglaims aGyto dfewbérein sgidriexiig faksicapa
wher ei n sai qwg{g t%@, fabric is obtainable on a circular knitting machi ne.
54. A coveri Hﬁ i"al according to any one of clains 48 to 52, wherein
said knitted fabric is obtainable on a flat knitting machine. 55. A

covering npaterial. i : f i Ns: A8 : t Rhitéd Rbric.
knitted f |A|3 EO\IfegnS%?agc\-:}rﬁ%ggcci)rglngq‘% ﬁ'?‘[}'? i"'ﬁ'g‘mgﬁltr?]llr}cq‘;t‘é {?ﬁ&;lﬁésaaﬁégn?(%e\?gd slt ruct [JI? e
provi di ng pol ygonal openings to said knitted fabric. 56. A covering

material agcp tr:g\i/e'?ﬂgtn%)atgrriléf aegoerdf?lfg 1§ LRI B8 AR dr@n2aid MR FLBrc R fwkpiknhied

structure
tabric.

51. A covering material according to any one of claims 49 to 50, wherein said knitted fabric is

obtainable by knitting on a double bed knitting machine.

52. A covering material according to any one of claims 49 to 50, wherein said knitted fabric is

obtainable by knitting on a single bed knitting machine.

53. A covering material according to any one of claims 48 to 52, wherein said knitted fabric is

obtainable on a circular knitting machine.

54. A covering material according to any one of claims 48 to 52, wherein said knitted fabric is

obtainable on a flat knitting machine.

55. A covering material according to any one of claims 48 to 54, wherein said knitted fabric is
provided by a knitting structure, said knitted structure providing polygonal openings to said

knitted fabric.

56. A covering material according to any one of claims 48 to 55, wherein said knitted structure
comprises different zones, at least one of said zones comprises poly(p-phenylene-2,6-

benzobisoxazole) fibers.



conprises different zones,” at. | east one of said zones conprises
pol y(p- phenyl ene- 2, 6- benzob| soxazol e) fibers. 0 8 OCT 2003 - 1% 57UHB\ET 2003
" covering nmaterial accor di ng to any gne of clains 45 to 47, wherein said

textile fabric is a woven fabric. 58. A covering mat eri al accordlng to any
one of clains 45 to 47, wherein said textile fabric_is a rai ded f

59. A cov&7ih§oYRiNgImalerial@seraingdo eBY ans lRIMSM5dp 47 nhersin %ﬁ'%'ﬁ””ﬁﬂ%’éﬁ i a
sai d textileyd@hrihsid s a needle punched fabric. 60. A covering nateria
according to claimb59, wherein said needle punched fabric is a circular
needl e punched fabric. 61. A covering material according to any one of

clai ms 59 550, @&er??@%ﬁbﬁ'al%%%%dﬂiqg LRy BHEENGSms B0 147, Wheef S4IdRixBR 1AbAcas 3
needl e punchlng op tron. : covering materi al accordlng to any one of
cl ai ns 59 t dreiledidimicei n sai d needl e punched fabric is perforated. 63. A
covering material according to any one of clainms 45 to 62, wherein said
textile fabric has two outer surfaces, at |east one of said outer surfaces
conpri si nG9ph kyyesingmeatgtiamec@dtg theny obe sslaims| 45)tofd7hbwhereireggaid Rxtigapriaig a
mat eri al accord\ %hm£e§ﬂ¥¥§ne of clainms 45 to 62, wherein said textile
fabric has % tes, one of said outer surfaces conprising
poly(p-phenylene 2, 6- benzobi soxazole) fibers, the other of said outer
surface C%BS A %:E)\I/er]r%gontnatgﬁglaeaccgrdP\%rto tlaim 59, wherein said needle punched fabric is a circular

needle punched fabric.

61. A covering material according to any one of claims £9 to 60, wherein said needle punched

fabric is calandered after needle punching operation.

62. A covering materia! according to any one of claims 59 to 61, wherein said needle punched

fabric is perforated.

63. A covering material according to any one of claims 45 to 62, wherein said textile fabric has
two outer surfaces, at least one of said outer surfaces comprising poly{p-phenylene-2,6-

benzobisoxazole) fibers.

64. A covering material according to any one of claims 45 to 62, wherein said textile fabric has
two outer surfaces, one of said outer surfaces comprising poly(p-phenylene-2,6-

benzobisoxazole) fibers, the other of said outer surface consisting of metal fibers.



