METHODS AND APPARATUS FOREDGE FI NI SHI NG GLASS SHEETS
FI ELD OF THE I NVENTION This invention relates to edge
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finishing of thin glass sheq?§ of the type used as
substrates for liquid crystal displays (LCDs). ACKGRQ
D CE THHInO MIJQ M In the manufacture of LCD
substrates, a sizing procedure is used in which a

| arge sheet of glass is scored and separated into
smal | er gl ass sheets having a size suitable for
further processing into displays. To ensure that these
smal | er gl ass sheets have sufficient strength to

wi t hstand the display manufacturing process wth
”1n'MQTH@NﬁhﬁﬂﬁwﬁKEﬁﬁgg@Oﬁﬁﬁ@ﬁ@ﬂﬂ%ﬂﬂmﬁdﬁﬁ§§QHEETS
and separated pieces are given a rounded profile of
the type shown in Figure 1. At present, this profile

| SEEPLGE fRE INSEREG@N et al - bonded di anond gri ndi ng
wheel . Such wheel s 1 nclude a groove which contacts the

scor ed héscigeention tefaées ¢ edgs finishiag of gldssgheatioand: ingaivylar, to edge
|
oSitting ot 12 ek el O B el Bl roges SR 3R
r@ﬁﬁh}es the renoval of a m ni num of 200 m crons of
o ASSMUBI Oper processing. This
”|s“neceSS|tated by such factors as
syst erfn ﬂleg@nu@utmmtf Laidsubstcitds neesiziogproyédut iaosadrimeich a

AR HEgs 8 BBl Ri b B BBy i Bhdelidagng o sce

ssufistilafolr ﬁa{hegprbcredhmntaxﬁsj)ldy@ Thensgteaha tithse srngfle gmss sheets

finis roc t duces he speed at

Uitie SO0 SRS st R ey FRre el ao e e
qeadld dfbrdakie| the eddREOEthe bodfedenll SéparatedPies drd givid a adunded
for_ed finishin; nethods and apparatus which

Jrefile Shibe tpe shovgRFEE s i n the current technol ogy.

DESCRIAR plesbit Ghris E%lﬁ@b%éﬁsx@@@@%edﬁ&mﬁﬁmn
No. 2, 706, 876 and Lisec, Pat ent 231, 429,

SHesRl- tSheh wheeloinclyde %@ra?‘feﬁ*ghl%@ptae@ ﬂgerﬁcwad @11@ of dafeelass sheet
Hnd$fin@&RSLdge §ht9"i! Hak %‘]Jréﬁde ofFilite @9 anél ltoeests hed Ek{u%ﬁﬁ‘d?ﬁ

i nvention, the direction of rotation o
tasEosstedartthe useof puch s squires thwémaxalgf aafnn@lﬁ@nm 289
GRQRms StAks bélaerd ¢ ﬁ)&éﬁﬂ@éﬂoﬂg %e@ﬂ% klﬁ%%fogﬂm réfoval is

result in hi evel s chippi ng due to, anong
arepespitagadi hyguch lbeiots a8 systsat méelmmt 4nd|maching eefvieing agdyeacy

%@E@%%l?gﬂﬁdmg@e&ubﬁ particularly a probl em when used

The existing wheel-based grinding technology thus applies a substantial

grinding load to the glass during the finishing process. It also reduces the speed at
which that process can operate and still maintain acceptable quality levels. There thus
exists a need in the art for edge finishing methods and apparatus which overcome these
deficits in the current technology.
DESCRIPTION OF THE PRIOR ART

Levengood, U.S. Patent No. 2,706,876, and Lisec, U.S. Patent No. 6,231,429,
show the use of a rotating belt to grind the edge of a glass sheet. Significantly, with
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sheets of glass of the type enpl oyed as substrates in
liquid crystal displays, e.g., glass sheets having a

illustrated fully below, in _accordance with the
present invention, the direction of rotation of the
belt is along the axis of the edge. In practice, this

h@gar &tfe hRUIEinvOntRE, Stﬁé‘&llre%hbﬂ’oﬁ@ﬁﬁbr%ﬁhé/b&d ih me@@f;aﬁeka
br eakage ﬁ\eObl em caused the belt's seam

<tr%n8\(eéfaeft1> 3815|198 fhe glags' E‘Eﬁ?b ﬁH@bﬂWfqﬁsece@ﬁéms hﬂ%@ew&umé fp
%sutlthﬁ h@ﬁllévef% o‘f@fagd d?lﬂatpﬁ‘%r!ﬁe W, Ellﬁoﬁgeétﬁﬁ‘iﬁm%so ol Qétﬁéél the

parti cul ar he spatial orientation

etiE S tho ottt e iSRRG g pwbbm‘é'eendiseﬁbwgh i
LG B8 oF O\ LABION LRSS ra SRR Bl RS 08

wor ki ng "zone af [ ows the rot |ng
chedtohayinga tlanlmss ofiEmilimeterston&esgyl ass' edge and (2)
pr odu | £l B ed.. a
R L A e A S
Lieveatigm diek daredtidni cﬁ‘e@tammtoef medoeh lisdorgcheadtis ofi tbeddgs.e It pragiee,

ctso th re t in tion. S RY OF THE
R ERGTReR bl PEEER sontPaR Bimioes R mismotm goged by
dhpldiiatseanf or fini shi ng the edge of a gl ass sheet and,
in pa |cular i shing. a I|n ar ed ass
sheet : g %fs'frﬂi gg #ﬁa&‘ﬁﬁ ?‘\5%718‘4 gtion-of
chebelss cditinghyiis@nirbllddi rﬁ(hioﬁ@f ﬂfé%el@'éjgﬁrk@fg RngWak Sespect to
i ml.ar phrases, e _finishing

sheet" an

tﬂ%@ﬁ%ﬁégd@d 3% PR g Spa@algcglea‘%r%?ﬁ th%belfarquwa ZOnigrigy
tcbtrdlfet astreel diié@Rion Q@ Mgdhe MidlimSsodtRe Buch BRARNSrRAtation of
edge in the formof a straight I'1tne as opposed tg an

é’af‘gﬂgorkwgtzovesalms (Recrotafng bedlto 1 £ABIBI o Pisgligmegts of the lass
@a%eﬁfg (2H}dec8\£§ﬂifilé)6f aRfe@iYéd@%ﬁﬁ%r i mpq 4 WnfikhHi SRk

ar ‘edge ; a gl ass she conpri si ng:
(t¥pe speBw indhigye ¢ Levgngqodiang L{sg@pathga almi)o n@hilis¢ose these

ggggg{slﬁg}gpr&é,)“@ep@nt (10) having an outer surface for
rermV| n gﬁass fromthe |linear edge (23) and an inner

dHE INVENPOR en (13) which contacts the
?ﬁ'r " heé BRP PAGIF By REHLBGR IRl ORGAONEs i e or
iarglashehepiomidi in gattiowler, fot Snjshinke linerr edgesnfiafedeseshstt. tAsaised in
5L L0, LSS0, S LI R
(sibdidar plyrases, e.g., "edge finishing," includes edge grmdlng, edge polishing, or both,
and the phrase "linear edge of a glass sheet" means an edge in the form of a straight line
as opposed to an edge that is curved.
In accordance with a first aspect, the invention provides a method for finishing a
linear edge (23) of a glass sheet (11) comprising:
(@) providing a belt assembly (10, 13, 27) which comprises:
i) a belt (10) having an outer surface for removing glass from the
linear edge (23) and an inner surface; and
(i)  aplaten (13) which contacts the belt's inner surface and defines a
working zone (15) for the belt (10);

As di sceperEs20a4023725
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(i) bringing the outer surface of the belt (10) and
the linear edge (23) into contact to forma |ine

waegawodesnf contact (17) between the surface apdr/URm04/023725

i near edge (23), said Iineigegnent of contact (17)

being in the working zone (15); and (ii) renoving

glass fromthe linear edge (23) by maintaining the

i nea(b)edgﬁttdua§ ct@rbte?cmt)mtzlfgt ihlfe vﬁc{tﬁiﬁ@ﬁ@ie d(‘l\{bﬁﬂleioﬁteg ffface
e segnment, of contac an redet ernm ne

dafﬁmeltawveﬁlg)a Fedgiaried %@Fﬁfﬂb@%aﬁl&e ep( e.g., angle e

in Figyre ﬁﬂlslﬁlflg Aaﬁﬁﬁleﬁmge %Qﬁﬁé g8%-sh@R(BYbye th ee |

s finishin |1 near edg %Iass sheet

conpri si ng(g ) (a)briveiag thei Oﬁ@f éllff?é? of the il P) and the ll@gf e
V(@i#)‘*iﬁ'to %&E{Q& kRN alihd s%n'ﬁﬁtl d cbridt m%étGJgeﬂﬁe Ql'ﬁ‘a%ﬁ an(%3 the

surface renovi ng gl ass romt é i near edge (2 ;
dingargded @B\b paig lind sgg@ent o epngack §17hb€pm$1lﬁé]iiﬁ warkingwhneH 5); and

working zold ( efo ot ORREopHhe AR 0NR (55" Bninine o
tl'ﬁleztlrelclgﬂ)1 coamﬂw(lth)thdsurfawhl ng said |linear edge (23) of
t he i

sur 1 2o oG ekt Bsonaed 1B edey it Bl 1)
Gtand zﬁﬂhclﬁdbdfaﬁglﬁ(eﬂg J dngle eSp Figard2)of lessnmmam de(gleé); bet ween

tsggn: ‘%%E%% he I|near?t_%gﬁ#g%3 Saéﬁgll ,,ge

(tﬂa&hmganﬂez{rleage (asymlgws gieatsm)faoﬁﬁsh&lhg l'i near edge

(23) mai ntaj ning the |ine redgeln contact with
t he s@ﬂ“fac@o‘”ﬁﬁéf‘@ assw’ylyl(welﬁﬂa Whigh g¥pPHses) and t he

wor ki ng z oet“ye e( hpbit A Rawifd dd\Gutd srRB @or(r@mgvm% & f}émzthe

pl ane for | ass sheet and the x-z plane for the
WpatieAgs (Zé)rﬁé“d%innafﬂffecq, adsi gure 7); (ii) said planes

i ntersect j a |ﬂlaﬁ§1 | WIRCIEQREsMRe B ideP SR80 IRINerALs o

contact (1 and i1) the plane of the working zone
(Woshingzene &t )ifesdkg b t\,@)())orl entations with respect to the

pl anegﬁf tllagmg @é@elﬁpggta n§11) during step (c)(ii).-Aln

accor nce wt aSpeCt the i nvention pr ovi des
a met (pod flirishingsaisiHinagy edge (23) of the glass sheet (11) by:

i) bringing the outer surface of the belt (10) and the linear edge
(23) into contact to form a line segment of contact (17) between the surface and the
linear edge (23), said line segment of contact (17) being in the working zone (15); and

(i)  removing glass from the linear edge (23) by maintaining the
linear edge in contact with the surface;

wherein:

@) the glass sheet (11) and the working zone (15) each define a plane (e.g.,
the Y-Z plane for the glass sheet and the x-z plane for the working zone for o =0 in
Figure 7);

(ii))  said planes intersect at a line which contains the line segment of contact
(17); and

(iii)  the plane of the working zone (15) has at least two orientations with

respect to the plane of the glass sheet (11) during step (c)(ii).
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a linear edge (23) of a glass sheet (11) conprising:
(a) providing a belt assenbly (10, 13, 27) which

woanproosss: (i) a rotating belt (10) havi ng anPOUtUS2004/023725

surface for renoving glass fypomthe |inear edge (23)
and an inner surface; and (i1) a platen (13) which
contacts the belt's inner surface; and (b) finishing

sai d |th aeerdafebosit 2&ird adpetthiie fivabnphdades @ IethddYfor firighing

ringing the outer surface of {he belt (10) and the
|a,1m§grred%aé?é) poaglagsshest BdheABRISEE novi ng t he pl at en

(13) tpwar Qﬁvm%dﬁeﬁ%ﬁsfenﬁﬁg(@o (13%7) whith comiplisds€MVi ng
glassfromthellnear by maintai ning the

l'i near dgefih Goarofating Relt 8ﬁhhﬁ@1@@ntoa@ésumé¢%nrrpmqvmg glase
%&ﬁﬁeql{ﬁgﬁtedée]?é) Aﬂd?ﬁ idd3r §dMBcefadd Pl ane of an X, Y, Z

coordinate s prior to bei ng contacted by
t he outer €irf axelaten (13 @fhbélcontiiqfﬁ the byt y(ipnqrisyrfaceand

| inea (b)edgﬁ}nfsl%ﬁ% f;ﬂf‘gneﬁp?dﬁ'é r@%f”t?k %ﬁss"k‘ﬂ@étgflé bgt s

ei t her “para
Figure 7) fip t hmingingithsoutdr suifiee Xf the Beled6) aidthe bnear edge

I
SRR o P SRR R g
surface of (ilhe dembting gRys feomds linedr odgea@3)dntmaintinigtthe

l.i near, ed 3). r|n step (b)(i). In accordance
vﬁ“?"f‘f &8’?“‘8%6’?‘%92**3%3‘ CESURRE- i nvent i on provi des a net hod

for fiwhehi:ng a |linear edge (23) of a glass sheet (11)

conprl |ng in .a, bgly ass nb V. 0, 13, 27

ahi 6h @3 @Fé@é s@e?t)( 18 ythg T Pl B%RG gpihiate it
sur f agig) f Ohprib£IdW¥ing GorgthA&Sh th@mtérfﬁﬁrfliderd)@ e el gestép%)(l), the
nd an inner surface; and (ii) a_platen (13)

Bt £aes(26 haas g priendation yeereby, rt%l%l@@erawaa“aéﬁol%é%angle (e.g., angle
V(\Pﬁllijlilge 7)9(9 %6(7:]-?))13 Bpﬁle WZQ%Iﬁlnﬁég?fs’cerﬁ hgrotating the

; finishing said Tinear e (23) of
the g laks Saelaten(13)pdenys safd grieptationpithe hmﬁ@r @ﬂg@éﬁ) as the outer
f
SUHSPuhl 9 Dbl el U0, ARG A9t 0
t he slirdcaerdamn avlﬂlhefotmﬂn@aq:ct,éh@eve(nzer) prosailescla iniethed for

SFURR CSADL 1 DR A0 Rlbegga zone (197 and
mai nt &) ni ngomﬂmg a belt assembly (10, 13, 27) which comprises:
) a belt (10) having an outer surface for removing glass from the
linear edge (23) and an inner surface; and
(i)  aplaten (13) which contacts the belt's inner surface and defines a
working zone (15) for the belt (10);
(b)  rotating the belt (10); and
() finishing said linear edge (23) of the glass sheet (11) by:
i) bringing the outer surface of the belt (10) and the linear edge
(23) into contact to form a line segment of contact (17) between the surface and the
linear edge (23), said line segment of contact being in the working zone (15); and
(ii))  removing glass from the linear edge (23) by maintaining the

linear edge in contact with the surface;



| inear edge in contact with the surface;wherein: (i)
the working zone (15) has a centerline (e.g., a

wa@eosaodssne which falls on Iine 19 in Figure 2pCT/@RZN04/023725
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(ii) during step (c)(ii), ths.line segnent of contact

(17) has nultiple locations relative to the centerline
(e.g., locations on either side of the centerline). In
accor d§h&einii th a fifth aspect, the invention provides

<Ppen 51 2N HiEC) 3o S BN B

appatbinfigwodpendsi ng: (a) a belt assenbly (10, 13, 27)

whi ch g ises: (}j).abelt (10) havi ter.
aur £ act7 o oFERsoH (e v oy AESonE AP g ot
( R@)tjoms ddative iethe entdrine(e.gg iuatidris bn @ithdr 8ide Bf thé IynteMihé)h

contacts th beltils hﬂner sglrface.and defines a
wor ki ng 2FEALmEa B ¢ Gfih a¥pgctnilp inventpn. provifes apprsptps () feuse
syith e glageshget,(1 ) havih@b 1iaes 0dde L HAvHMH iB tOBEriREheARAR aBparatus
rollers 27) for rotating the belt so that in the

PRIt ezone (15), the outer surface of the belt (10)
noves (@n _61aﬂfeﬁd@%ﬁﬁl@([@%ﬁﬁ)%Ich@Gm?ﬂs%);:; and (c) a
pl aten drive system 531, .33 or 35) tfor noving the
pl aten (13fDt ownAPels(1Phkaving e aptepsiglacy fog yenasvingglasg figmghe
shiegt. )Lfg 4 1)3) 3R ASinh @ seiERAl /ga | 1 ne segment of contact
(i?) eet m%%“%ﬁé“&%ser&gu%ace of the belt (10) and
the |inear (Bdge? plap (1P athicheniactaheibele’s indesuslaes and defines a
(Rorlting 78 lg)fgr{h@bglltg%;e 2) with the predeterm ned
di recti on 19‘)él of less"than 10 degrees. |n accordance
wi t h dbki xehelhdpesystemifosi nmetr psncipied witt ese appere af wdlers
f j . .11) _havi a_.linear
(ARt e BEhai P8 Glonlonl 9 1 Bon e oF B
cOfpnewss iy predoterminpd|direa@ms € and( 10, 13, 27) which

i Co belt (1 i t f f
ForoviGl” o BelenBrE bl 3 D s BfRie ik e e 3 Fiuplos
sthe TizeeedgailB) of th{)._s ghspdhadtd hl)gsd 39 towhdatdn Wgﬁ&xﬁ of h?éajct a7

‘s nner surfa efines.a wor ki zone
A L A R R R
rindladedasglo ¢} @glew ih IFigdRe2) Gvith e Sre@fterhidd@lirSction (19) of less
than 10 degrees.

In accordance with a sixth aspect, the invention provides apparatus for use with
a glass sheet (11) having a linear edge (23) which is to be finished, said apparatus
comprising;
(a) a belt assembly (10, 13, 27) which comprises:
@) a belt (10) having an outer surface for removing glass from the
linear edge (23) and an inner surface; and
(i)  aplaten (13) which contacts the belt's inner surface and defines a
working zone (15) for the belt (10);
(b)  abelt drive system (e.g., a motor associated with one or more of rollers
27) for rotating the belt (10); and



27) for rotating the belt (10); and(c) a platen drive
system (31, 33 or 35) for noving the platen (13)

wo owanasst he | i near edge (23) of the gl ass shertT/(3p4/023725
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so as to create a.line segma?t of contact (17) between
the outer surface of the belt (10) and the |inear edge
(23); wherein: (i) the glass sheet (11) and the

wor ki ng) zor&qﬂa{téﬁim@ ayé?ensi@fv woﬂspko@%v{n? 18 platEﬁ‘@SZ téwards

pl ane for | ass sheet and ane

Wi kinery e%ﬁé?!)fcg thecglass ghepi{(1 ) sgus o cryate ¢ ling segapnt of erriess (17)
| l4ye segnment of
R B O R [ Rt ) Bl e ) e (5L

33 or VSSlE?)fellf»r ovi des at | east two or| entations he |l ane t

f he' wyrkt o e

the im entl 0 pS% %%/Q?Pd@g %‘gg‘%ﬁ‘%&‘ &les(ggsl)ee%\lfﬁﬁggé aggge.g.,
sthe&t-Z plbhy fonthei ghays sheki and dire xezlplend 28he wokldig zahe tfar de 0 in
f];;.ni s%pe_d, sai d apparatus conprising: (a) a belt

a 'y (10, 13, 27) which conprises: (i) a belt (10)

h avi nqiipn el plan&SUheRER af Dlind VHTEN ¢oAGiB RSIinel sk @At BEcontact
dg ar edge (23) and an inner surface; and (il) a
}éﬁd(13) whi ch contacts the belt's inner surface

and defij)nesheplNG drive gysz@;m@ 1{ 350r FsPprotiags fabdst t(v%%ema@ans

a belt drive system ( ei%. , @ notor assom at ed one
ot thepking prigogving 2oy (5 P“SS‘(SW‘i H¥ind

(c) amhabRnd Wlﬁﬁa &Vecﬁt@ Egpégt lihe %&ntfoﬁ?rd%k aHi‘l?S for use

platen (13) towards the |inear | ass
sWidlet glesseheas 6l 1) baving &lineat wlegg (33) Wéllobé%;‘i*?éﬁtﬁn@hecb o#id apnaratus
(c]e@pn?l ween the outer surface of the belt (10) and
the'linéar edge (23); wherein: (i) the working zone

(15) N@)s aabelmséﬁfmblmél%éf“ @7) whick eomomisks:ne which falls

on |ine 19 yn

oyst em (310 351 S (E0RbynR U obed cchchoPleBb g Rt fom e
(liwieyr edge 23y andrrmliniepbefacgead i ons rel ati ve to t he

\c/:metn:] eraL ! gle‘&ﬁs e eaa%dgtgn 1%5( %ﬁl%h %%r\l;r%crt]%'ﬁcra gel@ 1nner gur e %5&1 3 HiGs a
apphingzas (i Hrfovthe belt (10),

(b) a belt drive system (e.g., a motor associated with one or more of rollers

27) for rotating the belt (10); and

(c) a platen drive system (31, 35) for moving the platen (13) towards the
linear edge (23) of the glass sheet (11) so as to create a line segment of contact (17)
between the outer surface of the belt (10) and the linear edge (23);

wherein:

@A) the working zone (15) has a centerline (e.g., a centerline which falls on
line 19 in Figure 2); and

(ii)  the platen drive system (31, 35) causes the line segment of contact (17)
to have multiple locations relative to the centerline (see, for example, Figure 6).

In accordance with an eighth aspect, the invention provides apparatus for use
with a glass sheet (11) having a linear edge (23) which is to be finished, said apparatus

comprising;



with a glass sheet (11) having a linear edge (23)
which is to be finished, said apparatus conprising:(a)

wa@2sloveassenbl y (10, 13, 27) which conpri ses: PCT/USH04/023725
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belt (10) having an outer surface for renoving glass
fromthe linear edge (23) and an inner surface; and
(ii) a platen (13) which contacts the belt's inner

sur f aqg) and viR hisei@blyq10108 |<27§‘9/hﬁ:ﬁ@8mﬁﬂs’él forthebel t
(10); (b) a_belt drlvess m(e.g., a notor

associ at ed W t ha bele(18} ha,lml,gém@ptef %Hrfaé‘? for semyoviing glass from the

r (c) a platen drive system
Hﬁéﬁé (iﬁ%n@%lhn&r]i%\)%csﬁtqhe platen (13) towards the

| | near edgéii) 233 pleten((o Céispgntsﬁéﬁle belt'd inngisuzfacet amd defines a

c f contact (17) between the
oﬁ?ﬂ&&szg?%gggfog?gfmﬁghgzlt and the linear edge (23); w
e ei ((b) t adelndrikd sysfemdere., § i6jor hsssciated withené brworeef gpllers
q@rﬁ{a{lﬁ?g%{ﬁg)éagél s online 19 in Figure X);and
Y

System causes the |ine segnent of
c o nt adt) ( 17@)plateam dnive eyshamt E3il p33eorl36):ﬁ>t rrmnmg rtied piﬁtbn/eﬂ wards

e..cent t hr j;.on of rol
§ ifER b Doele et ik THY R n R ket b e Emers R (17
plsanwaedelse @y atdics of fhe beltiatd thé litafedpe #239; sheet (11)
haV|n a_l.i near edge (23) which is to be finished,
said Kt us conprising: (a) a belt assenbly (10

13, 21)) Whidehw G RIAR Ebreg §5) hasé 3 cenbglide (6.£Q ) chawmiingwaidh falls on
outer .s rfaﬁ fqQr renoving glass fromthe |inear edge

(1) 194m Bisuee D3dr surface: and (ii) a platen (13)

V\'hl ch @pnt aetbslt UAGe 8kt cBuded B Nin WhRAEH coRthetd1 B/ have
drive system a notor associated with one or

n%vlélplsﬂoqasqms é?(lést“@?? the genterinatcigndhiongh eseillation gfjrolless 7).
(c) aphgdcoRiafite With asﬂiﬁtth%ﬁﬁe@tgghe llﬁ%n@(;n ﬁ@whdé%p%h R ubdGith

platen (13) towards the linear ed the gl ass
sm@ae‘is shept )11} baving adipearrdso (8 e yvhish rfota@e ﬁ@fshftdh eaih apperatust o
ﬁgﬁ, MWth the |inear edge (23); wherein: (i) the
a eet (11) lies in the Y-Z plane of an X Y, Z
Coor dl(«ﬁat ea bglbassembly (10, 13, 27) which comprises:

@) a belt (10) having an outer surface for removing glass from the
linear edge (23) and an inner surface; and
(i)  aplaten (13) which contacts the belt's inner surface;
(b) a belt drive system (e.g., a motor associated with one or more of rollers
27) for rotating the belt (10); and
(c) a platen drive system (31, 33 or 35) for moving the platen (13) towards
the linear edge (23) of the glass sheet (11) to bring the outer surface of the belt into
contact with the linear edge (23);
wherein:
@) the glass sheet (11) lies in the Y-Z plane of an X,Y,Z coordinate system;
(ii) the linear edge (23) of the glass sheet has an orientation whereby it is
either parallel to or at angle (e.g., angle o in Figure 7) to the Z-axis of the X,Y,Z,

coordinate system; and
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orientation whereby it is either parallel to or at
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X,Y,Z, coordinate system ang(iii) the platen drive
system (31, 33 or 35) causes the platen (13) to adopt
the orientation of the linear edge (23) as the outer

surf ac(eu)of thdglater Hﬁve(s}@t):m((mms of ) Ras8¢tha platen (14) b B&)pt the
Ilne ﬁ’Bﬁfﬁ% f|n|sh| ng |na%ic100rdance wi t h
tﬂ%e ? §d as Jiepuic Efase abipg belf (10) grmespito
faddmv\w[tgﬂfeqa&wegge (2(3)1) si mul taneous grinding of the
i.e., one-ste

entlre(f t he sheet at one tine

process 59%‘“‘582’)% 1} preomignge;with ﬂﬂf‘o‘n&‘iﬂ%’éh@eﬁp@ea‘@ﬂ prefetably all,
I &f thé& el |f@gm@§ gl ass sheets into the grinding
station; reduced stock renoval conpared to the

exi st i}y gﬁ}mfdtan@ummmaﬁ@m@w edgadf thesheetead one time, i.e.,
PR HrQdds@io. 9l ass particles which can bond to the
surface of tha gl ass sheet and result in rejected
pr odud?) ( he abiigly tnaothperbgie 61 emiossie $he leading ofgimsotHeets into the

5o sppdfor (6) faster processing speeds. Additional
fea rges and advant ages of the invention are set forth
i n thd3det agduedd sttekcerngial @mpateid chthe ekistingsgrinding whaelpar t
%ga?ﬁkreadily apparent to those skilled in the art

at description or recognized by practicing the

i nvent(#on ae;luckelsmdubm dfeiss particlivevhie @neose e fase of

es of the various aspects of
ﬁgg]flsﬁ\fgnetta gméﬂ%a‘i%?iutche conveni ence of the
r eader(5)and imprevedaidgd fiisheeach. tsoaimer &lgeyyhali/mot be
i nter etegﬁ as Ilmtln%(tlhe scope of the invention.
Mbr e 8 ner HHCYPIOFESPESHd%e under st ood that both the
f or egidd@iogslrtedtats ARSAUAnREOST tRdidvdnfiSn hi@lshiWiRh the detailed
tal |.ed ﬂwﬁ% ptl on, including the acconpany |h‘§1
%ﬁﬂPH&%W lozis eand i parvsHIche depdily apnspné infheserkilled i the art

[evmt thef dekdtiption BeebdgntAY | b??rg AR ISMioR %6 HRLAS A Hefein,

the invention, and are in to provide an overview
or fr ARBURTRICESHMbeTA Bediathg |abfgyetsmmﬁ’aqsmf éheatfaeious aSpeCtS of

Qﬁ@haﬁftlﬁﬁ al‘éfont)hﬁr the ¥81Wéh19ﬁbe o%’e Q%%@R{ep AN ﬂ&n%:d

W NGS Figure 1 is a schematic |agram|I stra
tsh@d@ W@e (yfter@f%@ ag figtitingdhascgpeefshainuention. More generally, 1t is to

be understood that both the foregoing general description and the following detailed

description, including the accompanying drawings which are incorporated in and
constitute a part of this specification, are merely exemplary of the invention, and are
intended to provide an overview or framework for understanding the nature and
character of the invention.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic diagram illustrating the type of edge profile a glass sheet
preferably has after finishing.

Figure 2 is a schematic diagram illustrating the relationship between (1) the
direction of belt movement and (2) edge orientation during edge finishing in

accordance with the invention.
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edge orientation during edgegfinishing in accordance
with the invention.Figure 3 |s a schematic.side view

- of a finishing station constructed in accordance with

t he i rRignt Bava schérgaticidé view of afirlibiriistation colBtrudteinof a
res%ures itive, glatenfor use in the edge

f f9GPEARSG S I G SIS Fi gure 3. Figure 5 is a schematic

di agr afpirt 4 isd dcBérhA sAI8 vRRIDSTQI pidiBitre Sdns#iNe plalY SHtusOth thé
V\:%ch%& platen and its rollers translate and rotate

d lsg‘&éétaP‘i’fh‘i’ dWW3- Figure 6 is a schematic di agram

i1 1 ustrigtd 5% ARnEARRUIRR Qi ad Elﬂl%?:ﬁda&ﬁ of the Wlefitibn in
just a {;I aten translates and rotates duri edge
fwhlr:%hp tgn apsl g follers tipnslae andiretatetdueing pdagfmishing.

i1l UStPﬁQﬁé 6% Ahefnalic %m%%ﬁ{ ﬂ’i'uﬁﬁﬁl %ﬁﬁ' (ﬂ‘flﬁtﬁ?rﬂgﬁﬁ gﬁfhgtnﬁfg 1on in

with a glass sheet whi IS to Inis
xwhick jusioplefem ianslates gadiotatiseldriog ¢rga ﬂnaih@ﬁ4j sed4n-s' eh

ni shi Bg J: ¢ 94 scﬁeﬁﬁﬁw ﬁla%& e“ﬁ&l}gﬁr@%&ﬁﬂfﬁ _chblahlls tenrq] 9

t he m)t ons o Seen fr
adseneiatedrivithm glag shest whpln cttobe edgaginmhbd stdemixpygz- erdngdmate

88@%*5%9{9%*@93? g‘ﬂﬁ%?% L&}%}n&g ki hezd by belt finishing
ﬁ ge o D substrate gl ass
havi ndfigur¢ 8iisclsakstio iraving 1ﬂmtandg the ntbtibiys daheplagn of Figure 7
Incor rat.ed (Corning, New York) under the gl ass

%bf’ fher einafter "0.7 mm 1737 gl ass"). The

| ef t, migmlm 8, pﬁﬁdnﬁdr@hplﬁh@ﬂn&%&g@doﬁﬁ@.&&ﬂioﬂs Re@ntods) achieved
rﬁé&]ﬁkg}'{n}ss )Q?a M)E@Fxgl 1111%’[%%%8? grblgéllp g{}}?rfs?r%tee rgla%éj I?aeving a

[hiok:wees CT00Dmandd svidib @oﬁﬁ%bérﬁ@ﬁ@at@@mﬂhgtmw Y@fk% QHSL the
our_ pr o%u(%ed b elt finis mm 173

nt
ga? § gumbsr 4 7 p(hgreinaenng. 7owa 1odeslasst). EleBpiddighandgight
@r&lﬂéﬁar&% BRWSp, @114} afid BRiokSddRe POV RIIGReted é?fﬁe respectively.

exanpl e, thin filmtransistors areforme e apex,
and t Rigurs W qpapsises Soy photappraatenis wdich sy mgeqqr detail an

ceagaaédnﬁﬁ% pltou@cce @95&%&5&% mmnbi 2k ggagwx bre 108 sﬁﬁmg

finish 1737 gl ass obtai ned wheel grindin

(©verpH C?Wge‘th Elaurt: heR sltsmsahwé didp 9s1®eqrt whiphifesteixprgple, thin
(frh'xlgahmétma%e)fon@dg léﬁe%wlf a§%@ &e Q%béx&d gﬁ%@&d&l of
ri n

37 glass"wt
c onve ﬁtglumwldl comptisds m@nm‘dmgmgra@hmghm eahpars thaedger fthish of

@7 A 173% glagszt)btam%%ly vg{eél%hﬁlgg (left image) with that obtained by belt
finishing (right image).

Figure 12 compares belt finishing of 0.7 mm 1737 glass with (1) grinding with a
conventional metal-bonded grinding wheel (standard grind) and (2) wheel grinding
followed by polishing (standard polish). In this figure, triangles, diamonds, and squares
represent the maximum, average, and minimum measured surface roughness for the

three test conditions, respectively.
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foll owed by polishing (standard polish). In this
figure, triangles, dianonds, and squares represent the
and m ni mum measur ed surf acBCT/US2004/023725
roughness for the three testygonditions,
respectively.Figure 13 shows the results of a test of
stock renoval in mcrons versus nunber of edges

fi ni sHaguré 03 shaslstthef results bf N@staif sck/removdl IBhi@bmS&rsus inngber

iR uienis ok oL PR & € o2 alses b orge iy

ca@ﬂﬂﬂ@ﬂﬁ@@ngtparts throughout the several views. The

el enent mhlch t he reference nunmbers general
cor r odpaIdbaYeraRines Gkt Feference ppbers desispale ke coReegonding

Tiidets Bﬁ?&FgﬁBﬁiEﬁé FNVBEiMENTiRe Afenfth® 64w ABH tRRNRncd fifnbers

present I nvention relates to a belt machining system
f gsme3Ry sFaTRang agsagelorthin Eablnl i n which the direction
OHESORPTION O Tﬁi@ SRREERRED mﬁaﬁnt{bm@x' s of the
gl ass' edge which is being finished. The belt can thus
be t hvightouesed abpve,thrpregpnt iBrgeon t@dﬁm&g p el magkining system for
[ t

(Plhin® Gadeimintllif QR i lireB O Ebafhn bR UBlid®RonFHORis
sﬁghmltss'@ﬂg@whtchcstbem finisheh Thedekt ican thind lvegthmghtm@s rifiiving
Lhe - seguent . can, for exanple, have a length on the
or. ] =000 milinmeters. The included angle e (see
Fi gur e\SZl)rehlditumemoddnmtlbn,menm@@ﬁﬂlﬁtglasd“ edmnmﬂx:lhe duterasneface of

t rect i O on. [ ess than, 10

PEplFaly ook S RoontR st B ey R e o e

ssgeeatt cal, Ifqt e@amﬁlla,dlama/&ngﬂmn tiproedee bAQDYO MiThnGKS. dhe
whose notion i S pressure

lléﬂgffeﬂ a§§‘ Edsep ﬁgﬁﬁreéz 3{*}6 GEReesR! Peonfailépadthe belt's

bﬁk&‘tﬁﬁﬁbf o R WY Rlless ‘ﬂ’faﬁt@@e pRferht® 1dR€Mbn 80 end R6stPHIG 9
t he %%ass The platen is deS|gned to engage a portion

seseeidlicksi de (inner surface) of the grinding belt

and i sheRNedionHrdeahy e&Hfo{g@ﬁ plRRA (Bt YA bR whde motion is
exar‘r‘pl e, alr act uat ed ages or ot her pressure

EgsEYTe F%ltlae@q Bate "sff toeph"éﬁg heypahépvediettyeqnidby erdersbirfpdeeof
B delt ol EheRld @frthep siegnt Pﬁteﬂ W (%E il b @ﬁ%g? b prElen ©n BEhE

agai nst the ed t he ass nifica cause
preksise r(lenerenéilqei) v@h?)@tsnctmgﬁﬂtngd isgnevep iy el out hposition

e tch
Pl 0 Sefipl B Bl L ATRE LER ke ROLBh SR IO U0
i nt o Adtat enghging thi badkeide dfjthe bdlh |tl$ nlgerapushespbe owertsurface of
RPNl L B GELARY SABRGN, pBAA RS B O ©
pbsitenishBetmployed) the pdaterdy @ientatiooguaadichly ddnets te @thtch that of

%Yesgx?srgf\t\@ gqgss' edge as the belt comes into contact with the edge. This is an

important feature of the invention since it provides automatic accommodation for errors
in the positioning of the glass sheet, e.g., errors introduced by the feed system which
supplies glass sheets to the finishing system.

Figure 3 shows an overall arrangement for a finishing station 12 constructed in
accordance with the invention. The figure illustrates the case where two opposing edges

of glass sheet 11 are finished simultaneously, it being understood that finishing can be
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figure illustrates the case where two opposing edges

of gl ass sheet 11 are finished sinultaneously, it

bei ng understood that finishing can beperfornmed on one
epforiatd en driersdge dth tidrsifidedked Shimdilagly, afl, theddges bfs MEGLSg., all

Sl gotiefy et Sttt BB Hovitier tisesmin

| porfieistolf 86ise GXftheSuges KingludGnBRESFiEEis @elerm dﬁu&*ﬁﬁslre, and thus
i.ch is generally undesirable, and _thus finishing two

g rogqEBLSic.qdkes & B AECISPIBIOEF Ly 1ndagurs 3. the Shaptds griented

t Wi—‘n&hﬁ Qhich$s @6 ‘En%ﬂatn%ﬂi oM&ftdtiondbr! the Mﬁlklﬁ& 6131,@15‘ lass since such
preferred orientation for the finishing of gl ass

s#lReds wpictllygnanubofuzed; seoredeainprecisdrranriad ot eepkageslon és

| ARREELE it isGO 8L Siferstiad, (ﬁ%?#r@@ Akt ﬁﬁ‘lsﬁl Ei'é th &Edtﬁﬁﬁ@Wlﬂ Rhe

It is to be understood cour se, rinishing in

alarentian prnealspi belsonduetedl itk the sbeet @armted a}i@n begle tricuiabd.g.,

V\QVfﬂEthE Qﬁee?ﬂ%?%ed glr&llugo% aﬂg oer f&?g\g{ﬁgldﬁcﬁsgl.?ﬁ 'y 1#1 t%r?”‘!s 'of ﬁle %ysitem

dfiff@m(slorbellng understepdhthatohe inmentioy st thllyf applicpbiecto Bhe fbte going
ng. unde =§53?%*that the invention is equally

app to e foregoing yariati onyanong-otiiers.

As shavwrshown i Rjgine 3,3hees I ia etbrdilght mtdyosiigh by caoviveyor system 21

onveyo n121 and .i s h held in
R it B im B R RA%S BV vt 25 2 et it
Sipphﬂmlﬁiomht feogce saufHebtidlil @0 preb @it &ﬁ)vérﬁerﬁ bﬁﬂhé sHekt 4s0h ﬁﬁMﬁﬁé
nt ft4% heet as. t he f| tak S pI%
68 B ettt DT BiE & PRHL F poaich Saceip dreiass,
CHdgé@hér@ ittcmeh@p asislizeaBgeigshrd @u iniaike 6 hibraiod laluhhgz e
e edg % and tr %gnrnlnrze its vibration durin
e

G 47 SRepPIee e ARIIOE e isen s e i B And fhé e
GihekdiBle JAcR f6x08lislaPSlicAQad bd %rd@ﬁét@lgb% nY@i@éJ?U@ thiffri&ers).

i s applied can be approximtely I nches

ribe lepance payy of tinacuym sxptreisperferally cenfigureddaprovidgdeasin
sﬁpﬂ?ﬁﬁfw ReHPsY i qg@lfegrgﬂ et %J 5cd 96 %11;2 up Qroﬁrxtambﬁ an

glass 1n I on where e vacuu
a@pmurce gort Fa)rmmrmnme ratiere ratqna rte: Eenpgibhas bezuifougdauitable for

gﬁ:é Plgrgf)ée O k @%E{??{h@ v%éruﬁgxs gétglﬁ {:Lfﬁegélglbggé; %g{}dé %&é&gonal

sysmemdetion foe elgrrsrblethepbsitwnmg@ﬁ thdelaagshett onal
far rors

o o a0 ol Bpurfld B el ISR s b usratea
puFigeses for eachbélgasd R Arifred) ege b!p @infugoricohnestet & etk dffhe rollers,

h t .
o8 e BrikorS doravon eha e ais® e Greimolisoh Aereivey
lat br oy edts devmvangpwaalst the gl ass' edge (see arrows

29). ternativel ne_ qr both belts can nove upward.
) ﬁll certain embo 1m¥>nts cin addition to rotat?ng about theQr axes, rollees 27 are

also oscillated in a direction transverse to the plane of the glass sheet. Such transverse
oscillation can be achieved by oscillating the rollers' axes or their support structure.
Oscillation of this type moves the line segment of contact 17 (see Figure 2) to different

locations on the face of the belt. In this way, a large fraction of the belt's width can be
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Such transverse oscillation_gan be achi eved by
oscillating the rollers' axes or their support

structure. Gscillation of this type noves the |ine
seggeéntiingshingowhigls ince@sef beltlifei Horeza@plet to fatishE€Megitss having a

| he f
O A S by
f demrdih tmgpmpMy anhthé onderadd 06 niilinttetsiof ¢he Width i sRIBPloQchibw a

havi. n hi cknes mllineters
RS iR pang e e e el etinfanE pusrenly i .
desi r dhipeactier, &2 ¢n Qund kRt @flﬁ&ﬁntﬁi arﬁ&ﬁlt BT tht béred V68 08durs
%gP' wi,_dt.h, | order, to achieve a_ b |[ife which is
gélzmﬁlélﬁ eripe dfitorelash sdgr Vit elwawrap%veﬁﬁ iogfiilation of
Crollee m bﬂd fhils &FHR1t 10 thaREABE 1ifcCof iitial f&@ﬁta&@@&hﬂ%féﬂﬁﬂaée@ @dross
a_subst anount of the belt's wear occurs during

t the width pf f%? %@Wd@ts eipingipgs thy ofleets efigis high mtetol wepre | To, help
ThBurk h 3HSHEI IR 1@@&11011 ofdhb Qi bordtRk h&bS ﬂ?e7w1aﬂxdofgﬁ%%u0{he

belt 10 noves the line of initial contact to different
p‘raa*é%ea)éwﬂ%t@ntch@bwaa@qm@d tfldesn@éu and_thus ni ni i zes

i
tqﬁ?éta% Vaﬂhthé glaﬁSﬁ@,dgb ewhtch is Wéoetﬁnashgl/ elibisecontact dfltiaet platen watn the
[
(FUERRARR EF Bt ok BRbE s Bhrie 5, FndR hiflatioR
fdimpnsinad genbhilly cotmlpamt tocifie ¢Ohﬁglpdttmn€and dinteinsibiseofliled fiice of the
aﬁgg{ates the belt's working zone 15 (see Figure 2),
ose configuration and di nensions generally
c or r eFpun# ts@ mdre detaibki sijie rvéetw mﬂplamdl 3¢ﬂlﬁ®mgiaﬁl’¢$1uﬂferst3he

d d
58 S o BB LR B
@ldsmV\Sltclhéackazf eerﬁi;:]alill}h’gpiahlla}} refutl]t‘s &o?xcﬂmdﬁstué iR r{tibl@Monhlﬁg? ?f t0é
t the e SS. C acC (0]}
st G b ity 2F otevaioesd ol B 13 ¢ b Srented
RRSdate @QAEIO S Rirtidah & tHE &S o5 1he Blasdihe G QOY EMYle & USEiBHR: 2 1see

Air cylinders 31 allow platen 13 to be oriented at th
§ﬁh@0angle to vertical as the edge of the glass sheet

(e. 9. Thessd L)thﬁex’s G5k hl@d’w for Zelec%@f? (dRls of B rBcE bet¥veerhthe

cylinders also allow for selection (adPustnent
obict eirfyes oiibnbalrvad g eiss sdgs dEes fofce tiheontiination thhtthﬁebelt'

gb&aand ﬁgﬁge c%ﬂc?engtﬁég ?lgtg{nging ﬂlgpelté] lﬁ(ﬂl M’é’c&l’l}al tlJﬂr@mg%ltdt fr(ﬁn

spee surrace C ristics determne t
dhe edige. chhavepasatetbrsialso detenineithe swiface tveglawgeof thihisshed edge.

PRAARY FhE L ARGDE Rl ok i A 35 ek BEENEERRRY 1ol
ighis€ edggl caf be: adcinatelisontrbiikid. Pieferbldy,aeoajrpylirtirs; @hichaost

preferably have independent pressure controls, are used, with one at the top and the

other at the bottom of the platen as shown in Figure 4. A single air cylinder located at
the middle of the platen can also be used but provides less control over the movement
of the platen. More than two air cylinders can also be used but in general are not

necessary.
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the top and the other at thepottomof the platen as
shown in Figure 4. A single air cylinder |ocated at

the mddle of the platen can al so be used but provides

| ess cBeltsihatingy eamehhﬁ" donstetions and surface ¢HaficRhistidylebe used in

t i.nder a be used. bu enera
- 8 Bris, e B SR b B aritprB6e gpacds 1 & hginaered
cws) mctmse havifdnddhi fidfaCesC RRItaEdvag iBhdoaBsuefbeshite disifkly
ractice of the _inventjon, including . belts

h%r\‘7 erfa B%ﬁa‘c‘s(?rtFFé 155 feadeney fqr the beltdn groqueynon inEpkceptagtith

t 1he Skar d0khé1d of 6 SR &gk SEBTroRaletins DAY thehd 8 RARR N the belt
surfaces are currently preferred because there 1s |ess

t WHlgEeRH arshisk andlgume motipw viidigewlts oreor finishing ofthe edget Based
Vit e iRRBloSREhEeiR Cﬂe%ﬁssskﬁfedﬁlhﬁle ot %&?rea@ﬂ%kcﬁ‘éﬁ'ﬂable belt

grooving has been found to result In t
UG PaEFUSH P Epr angparddulay nnpl}ceutmsl qfithe inyentioshiae well asabitigble helt
e 0
ape AR TEeP byb i G T TR0 OBl ™ Bl of
asudtalle belf speerdslincluts rsaﬁedubdtwm about lﬁﬁ@larpiabbutcﬂﬁ)a feet/minute;

gt{ep""ﬁ%'a%mg?i (f‘ifr!ﬁgr ce %g%ﬁeen‘ AR

erdxyedaibrmmigglmg&oﬁwer Exanpl es of suitable belt

5500 oL R ERe 3 B el RRuE P Spprofcliss R budifinh aprosit
p;ﬂlllllt:dspé slnbwamn Eigge 1lte dgtedgodf tHe givdse In orfselpproat) ScieMatically

r t.h e sho t a aches._ for
Sl By ol Pialer 5 Gpletn &7 wid B SR L S Fibved fpitaerpeltive to
tthcee@d géhilo thetfligshitlgasi®s plate 10 libﬁov@cléﬁﬁ@éﬂ‘gb wﬁﬂtﬂ@d@ﬁé@ﬁﬁb{ihé
at en

1]é:‘_llustrate b%l rive %Eterrs oIIers 27 and p

S HBY o gE PHEP ?5%6#%“% aferfad sefgfe platiorras $2ypon
fyictshule go traKéi‘§2D hﬁkﬁﬁla&@s B QY nd@ntbd1 € HEME 8thét dpprdabe

desi red Drive systens 33 can, for exa | e,

be
&gwa%alfyr ﬁh%qasti by drive wafens é5.grsh fegtaien is moypdwithfiegpilers
b&h&l& %Qtatlérﬁlr} elh%ltl?ez cafle RIIRERAS oékﬁla?er t?an@@r'%iﬁ ds dildhssed

the ot her approach, schematically illustrate drive
$Pevcefisa g bqﬂm gtprqaﬁhesm PIESSHIC] SEnSithie @éﬁtw i prefasebly eseriécr s
raBEBRkRd datk R ih @Wo)ﬁtlolluﬂg §f th@ BhssGA&®: the rollers can
oscillate transversely, di Scussed above. Also, in

bot h dppfishemmeanch i fmtles §hls@at@?e1n§ iguire & wbrataemwi3d illustrates
o /St o A AT AR Bafon T, 2Bl b i land,
frartiohef thid figvse, this mdvamenFprgferablySresuite irereanovalwf Biaterial from the
i r llers 27 and
rlJ%ag#lg%o?{?ﬁ%}&%B&R S&HQ p%%?%gg%ﬁn?@g%egﬁa 2gort ion of this

fi gur &he schorsi appme«:iela tfuqheeﬂlestmbddyn Fagsrd 6 whéra arrews? dlustrites

nao &h rﬁlof fpfa%@lg,hv%th rollers 27 remaining stationary (other than for any

optional transverse oscillation). Again, the right hand portion of this figure shows that
the effect of this movement is to remove material from the corner portions and the

leading portion of edge 23.
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| eadi ng portion and both corner portions of the glass'
edge 23. The second approach is further illustrated in

13, with rollers 27 remaining stationary (other than
for any optional transverse oscillation). Again, the
ri ght hand portion of this figure shows that the

ef f ectHobevel irbthFRYQNR Hsol showRin TRHRY 6, tﬁakwﬁwahoﬁaﬁmtw%
rner portlon? and the Ieadlngggortlon of . edg
2% PlRiGoNARR theimalery gty vistda belf b 1a piec RistiiRing irs
t Snbikdtioh Wil HEote a%ma Ve @e b&lh@y 1k BlaRh ofRfe m@ax{dqhé 5@

I arts a twist to practlce this tw st

8€ SR herpsher.causss the belho W%\derélckpypqeq Suchy \@aqdmgo%utqma@yal y
t ﬁh%s BirRle8Np Mol %?th% 'bgl?w?cﬁ'ﬁ&)adg o 8% lsﬁﬁ{g echﬁs)sri %]tjée?smg belt

ot her causes th er sSi eWIS

wiifig ol Ehis Hee %ﬁﬂﬂf@mﬁ iperd dfphatwligvidihfas e reswlt ofwanderingscapfoet he
b&:’rﬁbn’(@d%lﬁl t%aﬁs@% og’crlﬁ'éftltog %{ {o'll@xls y) 1{&31fedh %ﬁtetlﬁﬁ{;ebg%rns%me

bel 'S Us eren
wirpti¢atians, Qler\wdmng@ffevt@nwaylmgf mamdba:fﬁcmﬂmbnbdifam th

transversg b? g’e%h 11 t%g r1 hand %cr 1ong ?8%2% Flgtuﬁeé % V@gﬂ getPF Iq61sh1ng

Al ternative
edfffedgs zamyolbgs md\&ablﬁt o;ﬁ tha\helﬂ‘e weiklidg onelito eliplel drieftatids

i B B

tRigurb &) Whese W&ﬂkart&gaﬂ covedihdié §ystettistatehewn)ilegah XY Ql'b&stan
ure 7, where rtesi

B tireA i s ko shoes o o svbfem{Sociuscioh Bty 14 G thus

agifioihe aafwlwmtn@ zbhel 3 TBSZ SRS 6F tha XY @Pco¥rdinate ¥ emaEN
assom at & Lat en 13 (and thus with the belt's
al 50’[
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makes a&mgp?gl%%mﬁdg%pgctﬁt SERGS as the efigreof the glass
fnakeZwRIPOEdLyxa € system the face of the platen nmakes
the sane angle a with respect to the z-axis as the

edge Brthe pestgenaral casek eunplpte Freqdem of mpvpment can be provided for
the x,y,z-coordinate system and its associated platen relative to the X,Y,Z-coordinate

system and its associated glass sheet. Such movement can be provided using, for
example, an industrial robot or a dedicated 3-dimensional translation system, e.g., a
translation system employing linear rails and suitable motors capable of providing

precision positioning of the platen.



In the nost general case, conplete freedom of novenent
can be provided for the x,y, z-coordi nate system and

WO t@saeseri ated platen relative to the X Y, Z- cROr/ds0a4/@23725

10

15

20

25

30

systemand its associated gl ass sheet. Such novenent
can be provided using, for eXanple, an industrial
robot or a dedicated 3-dinensional translation system
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hAWYedn Sfind to work successfully. To avoid unnecessary contamination, it is

generally preferred to minimize the amount of cooling liquid which contacts the major
surfaces of the glass sheet.

Platen 13 will typically (and preferably) be constructed of a rigid (non-
compliant) material so as to provide a firm backing for belt 10, e.g., the platen can be

composed of a metal having a low friction coating, such as a TEFLON coating, to



that they wet about two inches of the belt's width
t hr oughout the notion of the platen have been found to

wowook/ossressful | y. To avoi d unnecessary cont aPCTYEE20041023725
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it is generally preferred tq g nimze the amount of

cooling liquid which contacts the major surfaces of

the glass sheet. Platen 13 will typically (and
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risllndésoebeddy dhwefotlowiag exdngiesoccur for a rigid platen,
nerally not preferred since it limts the

t1nme avail able for rotating and translating the platen

r el at Bet ﬁn(shingevag berﬁmneédxgavd mclawizﬂle em@s bf\@37 dms i T3lass one

d fi di '
AR g bR P BTG, 1oRinge T ot o3 Bt wop

and bottom (see Figure 4). One scored and broken edge of each strip was finished.

The edge overhung the vacuum chuck used to hold the strip by approximately 6 mm.
The belt used in the finishing was 152 mm wide (6 inches) and due to the
twisting of the belt (see Figure 6), approximately 70 mm of the belt surface contacted



fully described by the follow ng exanpl es. EXAMPLE 1
Belt finishing was perfornmed on two i nch wide strips

w@b008/009682n 1737 gl ass one neter |ong using a reCHUSIVG4/023725
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and translating platen equipped with air cylinders at
its top and bottom (see Figure 4). One scored and
broken edge of each strip was finished. The edge

othe edgerdyring the fintshingopdratidn. Uis sond expbrithehtd, ke r6llers tbr ke belt
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BB SRR b 7 e o mtotpe DS . PRFL e P the
beldih ¢fERebH @etl @uriy finRRRE OWhiidis @byiméRidlNa0dilablRbeRSivére
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each mD)S| t Il’m’lplétﬁﬁEWaﬁnng&o Z)staniﬁgesemaroarret ers, along
Wi th gﬂ belt speed, and platen force, were
enpiri aI I @K higR pasirofaied P SRl AePWELIr ed edge

profil® forhafr Eyhlnﬂer@@)&@nd@a fhelpladn a?ﬁ‘iﬁst%%ustfablle N sfopk.e
JS (1) The Ela en was noved toOo a artin

ﬁﬁ@?lt %’hthe(’ fen-frpam @P@Tl@ihm@ssr%t@mﬁt o a starting "qg"
posi tin. Ry vk 3319?1 ? “hat} Qrtoc‘mg%gtﬁggﬁ%ntlﬁ} B Gt the

agai nst adj ust abl e ept t e platen
felaspredasu e:\mthigmpmn@lt mrraci thetmlaterpwasmusheddpckTive resutt of
[ h
%ﬁ Tkt B 2eC 008 2yFRER ddiaBloBn ke Rr OB I e
phehisentemsfamﬂe@gl\@sk as a result of contact vvlth the

gl as Sy WI th t r N 2

forc e et w@é n‘ri %ﬁlﬂvé ﬁ?A thPaqe *‘3‘? nglﬁs?%tegictgo Ra §1§ a5 ass to
(B9 otmtrewlplle dieauix optisderdlept ihe b@lt mcdoamd withahes plassad f(frrmam

one, Si to th

et Pt SR et R bt s oot Spine Pt e
ﬂowmlmlchmtnglheadfoeﬂg@fﬁ&mﬁk flagreniatalwas controlled to

e oo B B e oV St SRS W AL
platen, and the platen was moved back to its home position in preparation for the next
cycle.
Typically, the foregoing steps took approximately 10 to 25 seconds to complete.
The platen was able to compensate for 1-2 mm top to bottom off axis
positioning of the glass. For example, if the glass was mounted such that the bottom
was 1-2 mm closer to the platen than the top, the platen would still contact the glass

evenly from top to bottom and apply even pressure along the entire edge.



(6) After the edge finishing was conpleted, the air
cylinders retracted the platen, and the platen was

worewsdodssrk to its home position in preparati orCT/OR20041€23725
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next cycle. Typically, the fpyegoing steps took
approximately 10 to 25 seconds to conplete. The pl aten
was able to conpensate for 1-2nmtop to bottom of f
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apRfiguaNd B side at 200X magnification. Figure 11
conpares an edge profile produced by the conventional
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es su Wt hose produced by wheel
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experi nent were er thap .thgse
SRIRD S i h YRS Gl eih o SR ob b Fatics e pheg ngth a
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F Eourface ro (gﬁghnaeag Ra val ue had an average val ue
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200 magr
of t hPa TRID bBELS odiS e e YR it R0 MELceolRy B s
lsepnortedExpng/Pregsuge fed resilient platen.
The belt was a Micro-Mesh MX150 - Cloth Backed Belt (40 micron grit)

(Micro-Surface Finishing Products, Inc., Wilton, IA) and the platen was in the form of

ah—

a rotatable soft silicone hub upon which the belt was mounted. The hub had a diameter
of about 6 inches. The glass traverse speed was 4 meters/minute, the contact pressure
was 4 newtons, and the belt speed was 1570 feet per minute. The belt was 4 inches
wide and 36 inches long. In addition to the soft silicone hub, the belt was also

supported by a driven wheel. The original scored and broken edge of 0.7 mm 1737



An LCD substrate edge was contour ground using a
m neral -coated belt supported on a pressure fed

wo e®sloowst pl aten. The belt was a M cro- Mesh MEB0S2004/023725
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Cloth Backed Belt (40 mcronjgrit) (Mcro-Surface

Fi ni shing Products, ne, Wlton, 1A and the platen was
in the formof a rotatable soft silicone hub upon
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e.g., a Cchanfer can be applied. A variety of other
m)difi cations which do not depart fromthe scope and
spirit of the invention will be evident to persons of
ordinary skill in the art fromthe disclosure herein.
The following clains are intended to cover the
speci fic enbodi nents set forth herein as well as such
nodi fications, variations, and equival ents. TABLE 1
Nunber El ement




10 belt 11 glass sheet 12 finishing station 13 platen
15 working zone of belt 17 Iine segnment of
w@osacteBet ween the gtaTss e e and Ke outer sup€BUS2004/023725

bel t
system 23 edge of

hol di ng gl ass sheet 27 rollers for

"TF direction of notio

f belt 21 conveyor
25 vacuum system f

Pl

gl ass she

or

belt 29 arrow

illustrating belt novenentTABLEA{ r cylinders for . noving
platen 32 platform 33 drive system for enbodi ments

where both pl aten
system for

and bel t

rollers nove 35 drive
enbodi nents where platen noves 37 arrow

illustratingmvenent of platen and helt rollers 39
arrow il | ydumiter ngElememtrent of pl aten 41 notor 43
i near notl,gn 45 h@ ar notion 47 rotary notion |49
pl at en notionSPO3: Clains for Faoreign Filing{Wat
is clainediits: 1.|dlppastmeais for use with a gl ass sheet
havi ng a [ipear e N.I S 10 be finished, said
appar at us |- d8npris ﬁ@sMﬁﬁgmhoﬁ
13 platen
15 working zone of belt
17 line segment of contact between the
. | olass" edge and the ouiter surface of bel
19~ " "direction of motion of belt
21 conveyor system
23 edge of glass sheet
25 vacuum system for holding glass sheet
27 rollers for belt
29 arrow illustrating belt movement
31 air cylinders for moving platen
32 platform
33 drive system for embodiments where
both platen and beltrollers move
35 drive system for embodiments where
platen moves
37 arrow illustrating movement of platen and
belt rollers
39 arrow illustrating movement of platen
41 motor
43 linear motion
45 linear motion
47 rotary motion
49 platen motion




(a) a belt assenbly which conprises: (i) a belt having

an outer surface for renoving glass fromthe |inear

~ Wedgs/oewss2 an i nner surface; and (ii) a platen MI/TR2004/023725
contacts the belt's inner s%tace and defines a

wor ki ng zone for the belt; -~ r4 y efi er ai i zone,

the outer surface of the belt noves in a predeterm ned

dSPOSIOgN Clafis f6) Fordigal Pikisilf i ve system for noving
the platen towards the linear edge of the glass sheet

so as to create a |ine segnent of contact between the
olfhais elgifedds of the belt and the |inear edge that

forns jan i ' W o
dir ectll'on gp b#@é‘g '?ﬂg%ee‘f@‘"E‘E%%%ZSQ%W%@%’%F&PS& hé?h s
Qlosbefirishede said mppératysl @ngrising: resi l i ent. 3. The

appar atus of aim erein: (i) the glass sheet and

t he ki ng bfglr?éseéﬂ%')ﬁ\o@wfh ?Pén%\'gs_ﬁ%'ane; (ii) said planes
intersect @ a 4 baehwiihg anoRbdraufacd i réMBﬁn@%Wﬁonﬂhe
contact; and (iii) the platen drive system provi des at

| lngak edgqoanst areingr swiacef end t he pl ane of the working

zone rel atjxe t 4, T
2pparatue. P &P GhEf Sofepisfi BpfS Tty SStipes ang H6fnes
cowprkireezonedor #resbelind t he platen drive system noves

both the rollers and the platen. 5. The aratus of

& o M PR B QWM*S@“ BiiRstag-working

r e Rk i At . ar.
Rt Qe sl b RN b Rectl S (1R R cBUGH, A
wher ei(@): (& plateredring Ristem formoviag the pletencioniards; the linear

30k ind EDRREERo o W rsBen iR SRURE o EBulrct Besen e

toutéhsirfaed betid gt and théhideapedjeathBfopins @hahéluded angle with
wherein: (i) the working zone has a centerline; and

(the predeterpiingd dirqctian o lese thamlbdedrege | i ne segment of
contagt t OTR@YSparatus of Claim 1 wherein the platen is resilient.

3. The apparatus of Claim 1 wherein:

0] the glass sheet and the working zone each define a plane;

(i) said planes intersect at a line which contains the line segment of
contact; and

(i)  the platen drive system provides at least two orientations for the
plane of the working zone relative to the plane of the glass sheet.

4, The apparatus of Claim 3 wherein the belt drive system
comprises rollers and the platen drive system moves both the rollers and the
platen.

5. The apparatus of Claim 3 wherein the belt drive system
comprises rollers and the platen drive system moves the platen but not the
rollers.

6. The apparatus of Claim 1 wherein:

(i) the working zone has a centerline; and



multiple |ocations relative to the centerline. 8 The
apparatus of Claim7 wherein the belt drive system

W@ owp/00ses oscillating rollers. 9. The appar at BET/082004/023725
Caim1 wherein: (i) the-gl 38s sheet lies in the Y-Z
plane of an X Y,Z coordinaté “ystem- (ii) the linear
edge has an orientation whereby it is either parall el

to or (gt af@l Ratef di'lb@ s?sté%lcféusés thB€in& s¥§reRIO6f nbai €0
system and (iii) the platen drive system causes the

leye aniltinle drofionssigladive te &t eanteriinef the |inear edge as
he oohcn PHERRROGk o bl ingees | Lo contact Hih
t he p(iqt enthdriorkingyzeheias arenieslre; angl ural ity of air
eyl n%sr S the belt drive system causes the line segment of contact to have
multiple locations relative to the centerline.

8. The apparatus of Claim 7 wherein the belt drive system
comprises oscillating rollers.

9. The apparatus of Claim 1 wherein:

@ the-glass sheet lies in the Y-Z plane of anX,Y,Z coordinate

- —system;—

(i) the linear edge has an orientation whereby it is either parallel to
or at angle to the Z-axis of the X,Y,Z coordinate system; and

(iii)  the platen drive system causes the platen to adopt said
orientation of the linear edge as the outer surface of the belt comes into
contact with the linear edge.

10.  The apparatus of Claim 9 wherein the platen drive system
comprises a plurality of air cylinders.



