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WO 2005/ 042433 PCT/ US2004/ 032830 NON- DUSTI NG ROLL FOR
TFT GLASS FI ELD OF THE I NVENTI ON The invention rel ates

wo e00a/083B3 for the production of sheet gl ass bRCT/H82004/032830
down 5 draw gl ass fusion process and, in particular,

to a pulling roll use i u of gl ass
for active ndYQNXDEII%%NgprR‘fInE&f ’Hg& (girégst or
appl i cations. BACKGROUND OF THE | NVENTI ON Sheet gl ass
production typically requires the use of a refractory
covered roll. In the past, the refractory cover often
FIBIO) otdettBSNYENORION ber as disclosed in, for 10
exanple, US 1,594,417 to Kobbe, US 1,678,345 to
Mat t Tﬁﬁ@g@ﬁ%xﬁ%la@es%@ﬁ 81 GorttRe pi¥aBétfon AShE: 0SS b tie down-

kno azard and refractory covers no | onger
cl,ud ashest os I

i Ro PR it iR o el B3Pk Mprdiition

| ass have been use ace of asbestas. C ay-based
gg)lﬁiﬁofgr 5Ly SnGHHEY &Sﬁaéfaﬂlﬁgjllwst@alﬂ%mﬁ@&af P¥hs i ncl udi ng
cI ay are sorretlrres referred to as mllboard. 15 For
AHCINGROUNIS OF THE IBVENBION i tt teaches a refractory
cover conprrsrng m || board, specifically glass fiber
and Shéy glasSpiwdddtiBontyPichlly i-elquirea thaabwed arefractpryeasertd roll.
ceramc fiber for use as a roll cover. Conpressed

In&ﬁéo&rst iR ﬂefrﬁ@c&?f Sovef St BERAGPASeHad Hbcttas distidsbd indfor
lor'dal rigidizer and dried to produce nechanlcally

ex%%rﬁp  Pst 104d4 4‘1]°7Vt8 rlfobb'e:ra@$ 1t0R8 49k Ma?éiéoﬁ“agé{ ¥s g&ﬁ@t}lq o

sed a Segirent's st ac

rrandre e er frac r ol
Mgiei g lsﬁ%ae gt (et eheridy S ad Jhesh ifuce
arti cI es or fibers fromthe roll during use and
asgma Qihermajurahighroupminerals sushan avollppiotentietpad sypigstic fibers of
easily transported via convective currents. Certain
cetanpie or glass Iihvetbeemnsesitin place of adbestgd. aSlay daswl comgpasitions may
sheet passes over the roll. The dust can thereby

al§AMS@Redl CoRpesIAbes Melfudfosl gﬂaré Ben@imcsrefededss af Millboasl.
inthin filmtransistor (TFT) 25 applications nust be

Fo;f:ég%{n@%psy,%iéﬁ% fritSidGdheS 8 t @Ry Svel UskipRink SnilB6atd,

specifically glass fiber and clay. US 5,378,219 to Hart teaches a compressed ceramic
fiber for use as a roll cover. Compressed fiber roll covers are preferably saturated with
a colloidal rigidizer and dried to produce mechanically stable roll covers. Each type of
roll cover often comprises a plurality of segments stacked on a metal mandrel.
Asbestos-free refractory rolls can “dust” during use. “Dusting” includes the
release of small particles or fibers from the roll during use and particularly such
particles and fibers that are easily transported via convective currents. Certain types of
dust can stick to the glass sheet as the sheet passes over the roll. The dust can thereby
cause microscopic defects in the glass. Glass for use in thin film transistor (TFT)

applications must be substantially free of such defects, so dusting is very problematic
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1 WD 2005/ 042433 PCT/ US2004/ 032830 in the production
of TFT sheet glass. Even small inperfections in TFT
w@b@s®4249hi ch is use in active matrix di spl ayPEGDUS®NE032830
can disrupt the electronic grid placed on the glass. A
. particular type of roll in glass praoduction_j C .
in E\ﬁmdﬂgﬂ% pf i‘lp%ﬁheaﬁ glsst-| %V%ﬁn}ﬁﬁ ipeHe Wé‘éf%?i”i el qabich is
TFT glass, froma formng block. Pulling rolls operate
usé¢ m actimelmatri:odisples serbensgtanglisropiche eleeivome gtié plosedhon the glass.
adjacent pulling rolls. Pulling rolls often conprise a
pr of Aletiduli afryll doylass meduction ies phllisg adlt, whittepulls very
profile includes "pulling flats,” which typically are

: k|
th1%1 Egeegs{] Isé{ch%;’J;Félg%l.a@ssh € o Form@MeBlodld qful%l% g%lts o%ﬁeﬂat%uiﬁ h&flem

ass The pulling flats ¢ he gl ass
.sheet. algng its outer I a et
w58 e TR PR B Bl ARG Rl s P s RO 2
sheet reduces_damage to 10 th | ass, sheet an 11
coRRHGH PTOGNFR SHAD ST P TRy Sht PROBlR eludes “pulling

m | | boar d- based and conpressed fi ber-based pulling

flatsgl which sxpacadiysué thg onbr past efrtbe talheovar thatacteally tquelies the glass
of glass sheet. Dust may or may not include fiber

sheat Thé philing/Hath,cdBiactiBa glass Breet dlosgiggesttsedges ynd pull the glass
unfiberized material can cause defects in the gl ass

sh&16h dowBRaeGhotich. 1S oltABwithiEe SIA%AE& EdRRY Bamage to
observed dust conprising 15 colloidal particles and

YR SHOpH TSt o S S et e | conb nal on

€ nature o can depend on the

met hod _of . dust. evol utjon and ust osi.ti.on .
rechioibeg - G otagersed 8o iRt ndfBE Rl RYe dpriive
wear or from_ nechani cal shock, such as droppi ng_of
protieme that affesi therpmalityl of glays shests Dusignaveeringy Bohinglads fibrs
convective air currents carrying dust up the draw of
mdtgal piUscE487,63hie Bttt suppesis bely wifiberiztd postertial cam cguse dafsets in
gl ass surface and becones pernmanently fused to the

thOLREShehie Hee chial Uirls4Y -43V AlMeQhven@ir Bivedibsérvee Bestdbindfising
and deposition mechani sns can exist. Prior art has

coflSUE SRR ePadll dveRORMIfle U, cRMEN phftRiesdR ESmBRLHAS Q5 Sfber.

The nature of the dust can depend on the method of dust evolution and the dust
deposition mechanism. For example, dust can originate from simple wear or from
mechanical shock, such as dropping of the glass on the roll. One dusting mechanism
includes convective air currents carrying dust up the draw of the process. The
convected dust deposits on the hot glass surface and becomes permanently fused to the
glass sheet. Naturally, various other dust generation and deposition mechanisms can
exist.

Prior art has developed a millboard roll cover that does not produce
detrimental dust. The millboard includes mica, which resists convection and has a low

affinity for silica. Unfortunately, the thermal instability of millboard rolls often leads
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detrinmental dust. The m |l board includes m ca, which
resists convection and has a low 25 affinity for
w@Rd0s0&433Nf ort unately, the thermal instabilitBCDS2004/032830
m |l board rolls often | eads 2 WD 2005/ 042433
CT/ US2004/ 032830 to high tenperature perl.fornance
igh jRraperaiEnPey f@éﬁ%%“i‘?gﬁuﬁﬁ %P%@B% Oﬁ?c[li“l?&& oard
segnents and consequential wear. A need exists for a
segmaéninendoeopseqyientigdovaar. t hat produces few dusting
probl enms, especially in high demand applications such
as pAldeed gxislfbsa fefiactblylrodll @sst thafprbéudes et dustingproisiedls,
nmechani cal and thermal stability. The cover shoul d not
espRIMI A high&Rmadl |ag}91§’caﬁ@ﬁst dueh 8§ p@lling kBRI for TRRIE1AE Svhile
easily transported in convective currents of gl ass
formn o [ . I resi .
rer By RAB RN TRe g aln” I3 8 AR Bntan fee
.elevared t erature. SUVMARY OF, THE | NVENTI ON 1Q The
Slfe GERIrIes oh BB Bt Ereeeiy BRRPAMFIn CoBBOR S CHNBR O By
segnents of m |l board and highly rigidized conpressed
foring mectmdsms. | Theowver shoulsk adsaieaibl seemenf sgparatiegevm after
chosen so that any dust produced is not prone to
exeadateadeiav elevatad shegerarurehas little affinity for the
gl ass sheet. The highly rigidized conpressed fiber is

SRAIAN Y af YHE SAvengriend i ncl udes a fused surface that
releases Tittle, 1T any, dust. The roll cover 15

t her r.odu ] 0| .G res.:
ol 2L HE RS ARy D Ao 8 i oo 8o RERE oP Rt Board
synergi st.ically conbines the adyantages .of i |1 board .

EhEGRIGoR) e SR e P RYa DropEblsOa dOmayE or is
produce innocuous ~dust but typically is nechanically
chasak safhat anyi dust prodppaghis yotrprgmj&z%vmwg trassferjor hap higtte
is mechanically strong but may produce | arge
afffindty tfott the glas$ sheek | Theshighig trigidifeel hpesssdfiber inwenhanmeally
adopts a configuration that conbines mllboard and

stidrPUnd ihd10d4d 2fRskd eMRBE @atREtabdshRile, SEAE LS. The oll cover
| ow dusting, nmechanically strong roll cover.

thereby produces little noxious dust, which adheres to glass sheet.

to

In a broad aspect, the roll cover synergistically combines the advantages of
millboard and highly rigidized compressed fiber. Millboard may produce innocuous
dust but typically is mechanically weak and friable. Highly rigidized compressed
fiber is mechanically strong but may produce large quantities of noxious dust. The
present invention adopts a configuration that combines millboard and highly rigidized
compressed fiber segments in a low-dusting, mechanically strong roll cover.

In one embodiment, the roll cover comprises donut-shaped segments of
refractory material adapted to fit over a metal mandrel. At least two segments
comprise low dusting millboard and are adapted to contact, support and optionally

pull a glass sheet. The remaining segments comprise highly rigidized compressed



In one enbodi nent, the roll cover conprises
donut - shaped segnents of refractory nmaterial adapted
wWao o006/08248%er a nmetal nmandrel. At | east two segP@nUS2004/032830
conprise | ow dusting m |l board and are adapted to
contact, support and o tional l ull a glass sheet.
fiirend erezddapted te spakanies lzz@hmq emlg aydr The bighlyrigidized
conpressed 3 WD 2005/042433 PCT/ US2004/ 032830 fi ber
cansteaee fibdieqeia@dntshane béemrtieated|sy tis phear surfabes are kuffioznty
The highly rigidized conpressed fiber segnents have

hgg@r{éd%gggﬁﬁcggﬁtg@tnotdﬁgﬂlﬂ surfaces are sufficiently
har dened”and produce I|ttIe or no dusting. In one

aspegt 4o c?lgg uclrt roqfr)%q“x‘fler lg%ﬁ%@@fo‘?%sé Qfith Sc%an}%H 1%\1 11?% roll

contour ng a plura |ty
flats

p roll.co
s bt ety OLpBR AR, K% BOE ST PR P frendrl v
segnents and at |least three highly rigidized
by @tnlpasé sue bW fedingseihesrd segmonds %ﬁdy gt ot hresdyshly igidized
conprise the pulling flats, which extend in
camnmsssed €ibti sgnrehtsy dhemellbodré segnegrectngpristtike pulling flats,
segnents include a center segnment and two outer

whRAMRRNE in HABQ sédBE AbSRANE AiberBYmEntE] THe fiber Righrts iddude a
shoul der at its interface with the m || board segnents.

ce-l;R& sg%rh!erp(%ﬁﬂ ‘é\%vl 5 SUIEF Qéeg?néﬂ‘?sy Ee@ﬁ\fi%elase%ﬁ{@gj[ gfﬁﬁczﬁidé a raised

i ncli ber segnents are ada to contact

0 SRRl oe samdhe B LRGSR 385 aRlocH 8 g ey

cover |ncludes pullln flats separated by a center
haseRapl B RIS FH: ﬁ?@ffkbsbﬁe@frgﬁnwﬁ?@f%aqla@fw d g g paat g glass
rings on either end of the 15 center segnment naintain
shideewhildproviding wplhhanssi suppdutrforthe millodaad segneendnd use of
the roll cover, thereby reducing the conpressive

f or cgparthdr b@pd@tl lthe #oll dovedigelulles puilieng Rath SPataded by & benter
conpression ring conprises a snap ring adapted to fit

sé séthg P?rflgﬁselﬁB%% réﬁ‘ac?o i %%&Q%Mr@ﬁﬁ!?n hﬂg\’ s 6PLHhes @UEbF Ihe

15  center segment maintain the fiber in compression during manufacture and use of the
roll cover, thereby reducing the compressive forces on the pulling flats. In one
embodiment, the compression ring comprises a snap ring adapted to fit into a recess
in a mandrel on which the roll cover is installed.

BREIF DESCRIPTION OF THE DRAWINGS

20 Figure 1 shows a side view of a prior art contoured pulling roll.
Figure 2 shows a side view of a contoured pulling roll of the present
invention.
Figure 3 shows an alternative embodiment of a contoured pulling roll of the
present invention.

25 Figure 4 shows another embodiment of a pulling roll including compression
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20 Figure 1 shows a side view of a prior art contoured
pulling roll. Figure 2 shows a side view of a

weonwsowsexl pulling roll of the present i nventPORUS2004/032830

Figure 3 shows an alternative enbodi mrent of a

contoured pulling roll of the present invention. 25
rifgsgur e 4 shows anot her enbodi nent of a pulling rol

i ncl udi ng conpression 4 W) 2005/042433

DECAISR (IESORPIEION OF AgHE INDEFRNIIEGN DESCRI PTI ON OF THE
I NVENTI ON Figure 1 shows a prior art roll 1 conprising

a Meigdke §BRWs 2pfiavri@lianconiifisinatd Mmetal SO¥EY haing@ieinsulating
i nsulating cover may conprise mllboard or conpressed

fibere, T . Vi p ' ' T Nl
oAb ot BB bERERE nplol REE mlicRrE L ALREG Y The
e internally cool e . means_ not -shown., Ih ar
el OGS 1P R PR ravaastshaR 2 liited
Internal cooling is facilitated by a hollow shaft and .
andhway beinsimallicesiely meesng! Shee- chhe HPRYERL o et
conpression on the refractory cover 3, also by neans
rottonshnowemd wpthessil o nteindiscoohingyisi facikitatddryy arbeliewm shwdl and
tointegrity of the refractory cover. One skilled in

tHeBe BF 4 coMitbdiqARD BRI @idepl@ed W aiitain tom@rdsiph ah ¢ise @fidctory
caps adapted to nmaintain conpression of the refractory

o’ uggr als Tﬁsﬁﬂ%yﬁseﬂot §M‘g@ gﬁgﬁgret%ﬂgn 58t 8l man@fihing rhé@hanical

Stantially covere e axial direction of
.the. shaft with a roll c r .CcaQnprisj I '
P B B, S0P BB b o

conpr essi vel y engaged _b¥ .the end, pl &,{{gs 4%
embplpiss prdipanp adapicd B AR FOIERIEHIGN Qi Felragiqry, covery o

end plates nust be adjusted to maintain a conpressive

f or The omtet hefase gfithetrsctalGbafl 8¢ sibstagtially enyeredgplongthp exial

used with the end plate so snall anmunts of "set" can
dhectRBaGemEmarotvith b helltoverboraprisings plusilitn of tdfectmy segments.
The segments are held compressively engaged by the end plates 4. Periodically, as
the refractory cover “sets,” the end plates must be adjusted to maintain a compressive
force on the segments. Conveniently, a spring may be used with the end plate so
small amounts of “set” can be accommodated without manually adjusting the end
plate.

Prior art roll covers have included either millboard or compressed fiber.
Millboard is generally a clay-based product and may also include natural and
synthetic minerals and fibers. Compressed fiber generally includes natural or
synthetic ceramic fiber, such as silica, that is impregnated with a rigidizer. A
common rigidizer is a colloidal suspension of a refractory oxide, such as colloidal

silica or colloidal alumina. The impregnated fiber is then dried and optionally heated

at elevated 'temperatures. The amount of impregnation, drying and heating all affect
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plate. Prior art roll covers have included either
m |l board or conpressed fiber. 20 MIIlboard is
w@emwsnal4By a cl ay- based product and may al so i PCT/USE04/032830
natural and synthetic minerals and fibers. Conpressed
fiber generally i ncludes natural or synthetic ceranc
thejubiénate daetresssotai fitee soll eavar: Vs Sii7srdgriatied. wihidh ighereby
rigidizer. A common rigidizer is a coll oidal
irsospoeatad bnredérence; efplains varjous pratictisnmkthadologles end atoperties
silica or colloidal alumna. The inpregnated fiber is
of bibredsk@ Bibandliepiéonal |y heated 25 at el evated
tenperatures. The anount of inpregnation, drying and

neati il AblupBiREich oﬁagﬁzg%gﬁ@ﬁ?tﬁqm&a@% 032BA%sed

the u rdness o cover

378 2 s _h cor rat ed
T S R R S e i
and properties of conpressed fiber roll cavers,.
thebist“dp#, de@peHisr © hohg aéthh§F’Te‘e%)‘fuﬂ%ﬁn‘ﬁ%@@’rﬁ’tlmpﬁffﬁ?}%%s
m || board and conpressed 5 fiber covers, have an
Miflboand hys been dgelepedshaigirodi@entlist pethta loweatTinity faveass,
conponents, that is "dust,” nmay adhere to hot gl ass

h&eeRdr knBamiad glow @usﬁﬁ% @il BodrdP €L dve atiétimgSmillbbhrd|thsiaalt) lacks
has been devel oped that produces dust with a | ow

c&{lﬁ gét%ro‘ghé‘géchan%'i %ﬁ«%rﬁij 1 Q‘Pﬁlllﬁéard | sQMh gé"éérhlﬁ& fiber

Low dusti ng board typi cal Iy acks

nts rovi de cal e
JERRESER, SacifB), EPbi PP e SRt phl fbonce
particles. Conpgnents of | ow dusting n1llgpard i nc
pabigles dat BsrTPé gasiiy ATapRaried 1R RV GHBtensalRt 1, the CSmpoents
transported in convective currents, that is, the
tendrtp be eon-gerotipradnic o Unéortimatelye low yinﬁmgdmllbnards axgriuitde gnd
| ow dusting mllboards are brittle and friable. In

figapMé. r asdontrhdt hipMy rigidigdz @t gesspd Bbaadnfists @sseatislpi off @ramic
essentially of ceramc fibers and fused silica

fiBers (?h& hﬁ%a%d silfg Eﬂ%@ aqd ffoéllsﬁﬂ faddd s%acc@ﬁimeetotp?oduce a

pro chanl cally stable roll cover. Both

mec{leluﬁgallfyl s?a%lie roﬂdco];/le"r‘?’ q?otﬁ' e BnOANA BeeitfifA%a0L b s{%ﬁf,y affinity

for glass sheet.

The present invention combines the benefits of low dusting millboard and a
highly rigidized compressed fiber while avoiding the limitations of both. The roll
cover of the present invention includes a contacting portion and a rigid portion. The
contacting portion is adapted to contact glass sheet and consists essentially of low
dusting millboard. The rigid portion preferably would not contact glass sheet.
Instead, the rigid portion mechanically supports the low dusting millboard, thereby
substantially preventing the millboard from deforming. The rigid portion may include
highly rigidized compressed fiber having at least a substantially fused surface. The

fused surface limits dust formation and the creation of imperfections in glass sheet.
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for glass sheet. The present invention conbines the
benefits of |ow dusting mllboard and a highly
WO c@bdizesl conpressed fiber while avoidi ng thePCT/US2004/032830
limtations of both. The roll cover of the present
I nvention |ncludes actJn ort ri.gid
Ipsiditiagito atheedzyriagh AP gomnt Brbs S%@&@OW% volume.
contact gl ass sheet and consists essentially of |ow
dusThalgwndustibg aritiboard eary bayny pdibpardrihimeginiats|ity rowplignge to
not contact glass sheet. |Instead, the rigid portion
atioRie RS Ceaald [pyodugpplittie or hb dud;tovi/dnhmafﬁngy forl dlizeahett. The
thereby substantially preventing the mllboard from

nﬁ*l%dafminﬁgt rethitfits §ab6 aiPédnhondegpadeicitfibrtthemiduligdr yhysically
rigidized conpressed fiber having at |east a

ur?djeﬁcia%r%} % éﬁ%@&g&g&e  Add¥€ortad: fﬂﬁéo&%%tﬁ%qﬁﬂlboard

the cr eat on

erfections i.n gl ass et . /1 Q42433
FeoBenpesatn TR FHRE oo i PR OHRPE st soshe

rigid portion may be fused througho its.volunme. The
myilihoasrdicampriseniclay s mHc A %‘faé}?ﬁ}gfﬂ? Ilfli’ﬁfo%rrsalqam&fﬂcles

maintains its resilience to about 850 C and produces

| i t Therigid pestichmsshalsotbeaableatorwithistapdfiempeyhiaiges oflaelsest 850 C.

The mllboard nust retain its shape and cannot
Cdeanidelyetlichipid phreioh cambiiseshighty sipididedycompusssat fibeavdth at

and at operating tenperatures. Additionally, the | ow

1%9@5 fuBeh Sirfak® O%qusew &hfe@@ ra@a%eé h@letlf AU dUrthe §RHERNS

racture of the glass sheet. ype of such

b{grti] 1%' I$soc e rem %HPJ ﬁec%gslaf}JC esﬁgc?‘ﬁgﬁt?l@t \%@gﬁﬁgﬁth@é{] SHlé%ltytrlxggdlzed

¢ S e par ortron nu

be ab o Wthstand.te era of at Ieast 850
C%Wé%ﬁaeft}her rrually ieampeeplrad s efeleS gt ol ttegrity.

i gi di zed conpressed fi ber MAth at 10 least a fused
Sg@trma@éhlghlyerlgldgé@ campreated fiher way exen be kepged; 38 layylusting
during operations but |acks the resilience necessary
nfillboanld sextione waireakl need teptcaments HebighlyHigjtizgd comprtssed diber
conpressed fiber is essentially inconpressible and has
sEp1RE R thePoaha bt aturb i LPEdrbpresseSEEI atowivithiagididizer,

rigidized conpressed fiber may even be reused as |ow

dp}Hﬁé % aturated section, and heating the dried section at elevated temperatures.
Heating fuses the rigidizer particles, thereby producing at least a substantially fused
surface. Preferably, hearing occurs above about 1100 C.

Figure 2 shows a pulling roll of the present invention. The pulling roll includes
a shaft 1 and a refractory roll cover. In this embodiment, the pulling roll also includes
two outer end plates 2 and two inner end plates 3 between which is a compression
spring 7. The spring 7 helps maintain compression on the millboard sections 5 and
improves mechanical wear of the millboard sections 5. Optionally, the outer end

plates 2 may be split and a split ring 4 may be used to retain each outer end plate 2.

The roll cover is contoured, that is, the surface of the roll cover varies in elevation.
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m || board sections wear and need repl acenent. A highly
rigidized conpressed fiber 15 segnent may be forned by
W@ 200808848 g a conpressed fiber section with a PCT/US2004/032830
rigidizer, drying the saturated section, and heating
the dried section at ele ated erat res. .. Heatjn
TheSW<Coy FecoPRIgiat 2 8fargly of siepients RAr s 1Y JHeHEIg g Lzpard
| east a substantially fused surface Preferab
sdgenisriy acenter kighboigidiapdeampresgd Gibersegment @a%@%gr Bighly
pulling roll of the present invention. The pulling
rigidided icompredesl IR0 seprsdrad 8. Thamdlwardefegaentsraye midrided to
cover. In this enbodinent, the pulling roll also

cérﬂgdt WAE SuppbWQ AhsQhed @ﬂm@'ﬂ@d @eet?s Aner ddpes.i TREtopeadaces 9 of
plates 3 betmeen which is a conpression spring 7. The

th%r%n IBQarE gg%ﬁ‘gs 594 &mrtﬁéﬁlgpg @tst g Héljﬁié&ﬂ Arethss

sec 1 ons I Mproves nmechan wear 0
sltﬂeg?rgge %ggl%%(lgs g%ﬁy% &hn Oﬁatlrg :9y ’Thfg Q‘lregg 1%«-1:(? ﬁbe%%ggment% 6,8

to retain each_outer end plate he r cover
mephAnéaHE quPRIEihe a1 Ibeasd seamenity Z%He%etfﬁ% e Eroi?gmems 68
varies in elevation. 7 WO 2005/042433 .
cRafidgSRO0%) 0BP 88the aXind langth ofdlas/ il coysmpio; thateany degradation of
plurality of segnents including | ow dusting m |l board
tiagilboird does fotcabitartially Gghbyir theghebharidaldoteprigssfate fdlbever.
segnent 6 and outer highly rigidized conpressed fiber

CHEIRMBY # Bhe attNRoull hpReh (BR WENHEE 288 Posifbey$REe hllboard
contact and support ‘a gl ass sheet along the sheet's

a E6 ?grggxﬁg ﬁg&‘?ﬁdt"% eVathl AEER ﬁmﬂ ?f&(ﬁ@ﬁﬁ Lér&ﬁ’@d}g machine

segnen nomn as f ats.

ratjon, a glass sheet preferably contacts onIy t he
Eﬁ%euirﬂ{j’nf’leé‘fs 9. The rigidized fiber segments 6, 8
nmechani cal |y support the m || board segnent

Pr eFigusnh} showsan glieprative embadimentof the pﬁeé?mrlméf‘émﬁhe The roll

majority of the axial length of the roll cover so that
imohyded e ghaftl & eind rolbéovet. hEheviollll doverrapnpoises mplurality of low dusting

substantially inpair the nechanical integrity of the

niiRbdar€ Sd6@fentsls) aDrastsdtielcegtdr hiphlyhipidivéd voanprdssap fibecseginent
that the sizes and positions of the mllboard and

o éuﬁg?f fc‘l?agl WEof Sutclensny rfg’i’kllz?&i\/&hﬁiresfs@&ﬁgérssegﬁb‘ﬂtg 88T he fiber
I o condi tions, nmachine

segments 6, 8 include shoulders 10 at the junction with the millboard segments 5.

The shoulders 10 provide additional support for the millboard segments 5.

Advantageously, the shoulders 10 remain below the level of the pulling flats 9. The

millboard segments 5 may also include inclines 11 that substantially eliminate

orthogonal edges on the millboard segments 5. Preferably, the incline 11 transitions

into the shoulder 10. Most preferably, the incline transitions into the shoulder without

a discontinuity, that is, in a continuous, seamless manner.

When constructing the roll cover on a mandrel, differences in cross-sectional

areas of the center segment and the contacting portions can cause manufacturing
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configurations, etc. Figure 3 shows an alternative
enbodi nent of the present invention. The roll

w0 p@bier33 a shaft 1 and roll cover. The roll cPUEDS2004/032830
conprises a plurality of Iom1dusting 15 nillboard
segnents 5, at |east one center highly ri

problegse dde gentehiactier gfiembasg: smallgr eropy-ghcten 31@6 © eRptasting
highly rigidized conpressed fiber segnents 8. The

pdriiber In sthemmeords, for ai§y gimen fodee appbied ainldy alongthetthandrel, the
junction with the mllboard segments 5. The shoul ders

preSsups 6 ihd@eatdlsdction & mackpgrester thai oh He dvntdctingpottion. An
segnents 5. Advant ageously, the shoulders 10 renmain

a&%h&’c@’g}&ﬁ% SY She &fnta{clﬁﬁg @Hﬁioh%ufd' c@éa‘ie &fﬁfﬁ@ﬁt MOssure on the

ard segnents 5 may al so include inclines 11 that
d th
TSI AL B PPN 00 7,
t t th |.d 10. .Most f bl
PRl 30 A3 bSO O bt PP Bt e

di scontinuity, that is, in a_continuous, seam ess
ra¥egener oventhermansiiel logwprises nubling Pats 5 senseated by a cpmpensead

di fferences in cross-sectional 25 areas of the center
capgregherrtd Theeputlong Bats corgprserlowakstingamillbmasksegments. The
manuf acturing 8 WD 2005/ 042433 PCT/ US2004/ 032830

cd @Bk OBt cORPric@ Y RFras©E! ingfRriol Heh RaseRaGo® itk or
cross-section than the contactlng portion. In other

c%?d ﬁ@fe 10 MRk QAR c%me{g AX{sabal¥d & RAfdcd Afting.

pressure on t e center sectlon 'S muc
cgreater than t n ortl quate
CHrEisiba R" ¢ hin bt SBLR sBteP BekleBls e iEE s Bhtent
sufflclent ress re on the 5 ent r sec |on C
CRIPBISHT Ayt SRR g of f«@fe}f%efe& sy the
configuration deS| gned to overconme this problem The
compless@viang Hl eomplises genep Bhg adaptadge ifd éndo puedesnhd? i e s
5 separated by a conpressed center segnent 6. The
nfaulllel hgThé adap ropnip intereleld aovpobwedtinngyenehnt bivhe dersegsegnicst
The center segnment conprises a refractory material,
aRHE heAsndh befHearAlkl. fTheedcesy 42 may include an insert 43 for adjusting
the compressive force. Conveniently, the insert may consist of two pieces.
Compression rings permit a center segment with lower diameter than otherwise while
still avoiding crushing of the center segment. Compression rings also allow
compression on the pulling flat to be tailored to the requirements of the pulling flats.
In some cases, an end plate (not shown) of the roll need not exert so great a force on
the pulling flats as would otherwise be necessary. This can reduce the need for a
spring on the end plate and crushing of the various segments.
Obviously, numerous modifications and variations of the present invention are

possible. Within the scope of the following claims, the invention may be practiced

otherwise than as specifically described. While this invention has been described



lo mllboard. Preferably, the surface of the center
segnment is sealed to reduce dusting. Conpression
WO 2009942433 on ei ther end of the center segnent BCT/US2004/032830
mai ntain the segnent in conpression during
manuf acture and use of the roll _cover. In one . .
wishirsgeetén cortaimpreferedmmekagiments, idifgerant vagiapenss Bodificatigns, and
ring adapted to fit into a recess 42 in the nandre
additiciseo sreapveritiog will becirenerdderttdo pereansraf ondivartrskill ipfthe art.
the center segnent 15 along the Iength of the mandrel.

ATIRBCH Ro8ERaticnsRMidti0aS, wele aaditibmsee intdidief oo badhavstpasgd
the conpressive force. Conveniently, the insert nay

witBihe Ecogte of ¥s %taﬁt:sﬁhich@maﬁeé Sh19 'Btyrthé‘glﬁinﬁ’see[ﬂﬂeﬁdéd hereto.
center segnment t ower dianetefr fhan otherw se
while still avoiding crushing of the center segnent.
Conpression rings also allow conpression on the
pulling flat to be tailored to the requirenents of the
pulling flats. 20 In sone cases, an end plate (not
shown) of the roll need not exert so great a force on
the pulling flats as woul d ot herwi se be necessary.
This can reduce the need for a spring on the end
pl ate and crushing of the various segnents. Cbviously,
numer ous nodifications and variations of the present
invention are possible. Wthin the scope of the
follow ng clains, the invention nmay be practiced 25
ot herw se than as specifically described. Wile this
i nvention has been described 9 WO 2005/042433
PCT/ US2004/ 032830 wi th respect to certain preferred
enbodi nents, different variations, nodifications, and
additions to the invention will becone evident to
persons of ordinary skill inthe art. Al such
nodi fications, variations, and additions are intended
to be enconpassed wthin the scope of this patent,
which is limted only by the clains appended hereto.
10 WO 2005/ 042433 PCT/ US2004/ 032830 What is cl ai ned:
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1. Arefractory roll cover for a pulling roll used in
the production of glass sheet characterized by: a) a
W@ onwsaeshg segnent adapted to contact the gl aBST/Bhmet/032830
conprising a low 5 dusting mllboard; and b) a rigid
vagﬁneg% provi di ng mechani cal support for the
B£AMse segment, conprising rigidized conpressed
fiber. 2. The roll cover of claim1, characterized by
1t heAmefradterairell eovas forsd prgling )l usadin thie Produgtiorsof glpgs sheet
roll cover of claim1, characterized by the rigid
pordhataetezizegpbysi ng a seal ed surface, thereby reducing
dusting of the rigid segnent. 4. The roll cover of
cl adyma bontaBi@soichz&hpld tb bentidt Ghdlgla Qo) canpAXihSa REv
a shoul der adjacent to the contacting segnent,
t here | I\ hani cal support for the
cont a?%ilst% sgiéﬁe&%lfg%lg 5. The roll cover of claim4,
characterized by the.contacting se nt..conpri.sin an
naP) Reteid et oV e ctianiee? r B IR E Rl orlie Semeht
wher eby a discontinuity w t(g the rigid segnent is
r educ €BmpEsing Figidignd coptpyessedfibel) aj m 1, characteri zed
by the rigid segnment positioned between at |east two
2conThetollmyverefredaims], CE@avtcrizﬁﬁiéDerbb mileneed compidsing play and
characterized by the contacting segnent positioned
betmkan at | east two rigid segnents. 8. The roll cover
of claim1, characterized by at |east two contacting
3S € ORoH co¥BIPGY it chii@ctetigddthystRe MR paien BOHPEGHS BYealed
at least two additional rigid ‘segnents. 25 9. The

rol | £ay e[ﬁer%oy géyaxa%@g‘au%gt&\?h@ﬁga%ﬂ&t?' ai s,

characterize

4.  The roll cover of claim 1, characterized by the rigid segment comprising a
shoulder adjacent to the contacting segment, thereby improving mechanical
support for the contacting segment.

5.  Theroll cover of claim 4, characterized by the contacting segment comprising
an inclined edge that transitions into the shoulder, whereby a discontinuity with
the rigid segment is reduced.

6. Theroll cover of claim 1, characterized by the rigid segment positioned between
at least two contacting segments.

7.  Theroll cover of claim 1, characterized by the contacting segment positioned
between at least two rigid segments.

8.  Theroll cover of claim 1, characterized by at least two contacting segments
separating the rigid segment and bounded by at least two additional rigid
segments.

9.  Theroll cover of any one of the preceding claims, characterized by the

11



WD 2005/ 042433 PCT/ US2004/ 032830 contacting segnent
having a | arger external dianeter than the rigid

wGeegsem433 whereby the gl ass sheet avoi ds cont BCT/USZ0041032830
the rigid segnment. 10. A refractory pulling roll for

the production | ass sheet c risi the . .
or iR StegRant bpng S Gree S Sn b sisid ppmest
a) a plurality of end plates; and b) at |east one
conyhersly the edass shrgt Betideentact With4hg rigidsegmentpl at e and
the roll cover, whereby a conpressive force is
1@x eA trefiactory tpudlingabll ferahe prodidtionTdfezlang Ishéat gompfising the
clai m 10, characterized by the rigid segnent having an

endiefradosl @IICRWRI &tdian], chagetadiedagnt to the end
cooperating with the pulling roll to 10 maintain

conpr %5']% LS KdsOhg segment. 12. The roll cover
> ofnigl gim , cﬁarg 14

cterized by the rigid segnent having

D e e S

O SRl D5 PR G200 °
15 Tespiilingelootaleion | (g asemenmigy e scoment having an and
and a compression ring adjacent to the end cooperating with the pulling roll to
10 maintain compression on the rigid segment.
12. The roll cover of claim 10, characterized by the rigid segment having two ends,
and a compression ring at each end of the rigid segment.
13. Theroll cover of claim 11 or 12, characterized by the compression ring
comprising a split ring.
15 14. Theroll cover of claim 12, characterized by the rigid segment positioned

between at least two contacting segments.
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