26 Decenber 2003 -1 METHOD AND APPARATUS FOR EDGE FI NI SHI NG SHEET

MATERI ALS FI ELD OF THE | NVENTI ON The present invention relgtgsedir dog¥et hod
and apparatus for edge finishing sheet materials. More particularly, the
present invention relates to a nethod ahd apparatus for grinding and
polishing the edges of sheet materials, such as glass sheets for use in
fl at panel displays which avoid danaging at |east one surface of the
sheet. BACKGROUND OF THE | NVENTI ON Processi ng of sheet of nmaterials that
require a high quality surface finish, for exanple, glass sheets for flat
panel displays, typically involves cutting the sheet into a desired shape
and then grinding and/or polishing the edges of the cut sheet to renove
any sharp corners. The grinding and polishing step is usually carried out
on apparatus known as a doubl e edger or doubl e edgi ng machi ne. Such doubl e
edgi ng machi nes are known_and: avallable from Bando KIkO Co.. Ltd.,

M t subi shi Heavy | MMESEHOBAN ARRARATRLS FQRERGHE FINISHING

Engi neering. During the grlndln%ﬁgiﬂ¥§§iéi@%5 the edges of t he gl ass
sheets on a doubl e edgi ng nachie; typically sandw ched -
bet ween neoprene or rubber belts in contact with both surfaces of the
sheet. The belts contacting both surfaces of the sheet cooperate to hold
t he sheet iF{E!dDe@E’]S‘/HEIIé\NENE@S of the gl ass are ground or polished by

an abrasive grln}ééng wheel . The belts al so transport the sheet éhrough a
feeding sectiont me@nﬁa%mrﬁéonael@w%ﬂ Adnghh IF RPRETALYSHPHAAE t he
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to a method and apparatus for grinding and polishing the edges of sheet

materials, such as glass sheets for use in flat panel displays which avoid
damaging at least one surface of the sheet.
BACKGROUND OF THE INVENTION

Processing of sheet of materials that require a high quality surface

- finigh, for example, glass shéets for ﬂaf panel displays, typically involves

cutting the sheet into a desired shape and then grinding and/or polishing
the édges of the cut sheet to remove any sharp corners. The grinding and
polishing step is usually carried out on apparatus known as a double edger
or double edging machine. Such double edging machines are known and
available from Bando Kiko Co., Ltd., Mitsubishi Heavy Industries,
Fukuyama Co., and Glass Machinery Engineering.

During the grinding and polishing of the edges of the glass sheets on
a double edging machine, the sheet is typically sandwiched between
neoprene or rubber belts in contact with both surfaces of the sheet. The
belts contacting both surfaces of the sheet cooperate to hold the sheet in
place while the edges of the glass are ground or polished by an abrasive
grinding wheel. The belts also transport the sheet through a feeding
section of the machine, a grinding or polishing section of the machine, and

an end section of the machine.



Figs. 1 and 2. A glass sheet 10, is sandw ched between upper belts 12 and a
| ower belts 14. As shown in Fig. 2, there is usually a paii mbetpesosbel ts
and |l ower belts that cooperate to hold the sheet 10. The belts 12 and 14
are driven and supported by pulleys 1621 n operation, the pulleys rotate
in the directions shown in Fig. 1, causing the belts to transport the

sheet in the direction.shown. The abqve scri bed. net hod. of. gri i ng and
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bet ween t helowapeseltiel 4. A2 kit heFiglasheshizetisddlcamasevtuphsr teltmge t he
surface of the glass. Sonetines the dama%e can be the cause of a break
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finished wthout damaging the ‘quality surface of the sheet. The nethod and
appar at us sdiwettdoitbehowpabl e of applying a force sufficient to prevent the

sheet from novi n,% away fromthe edge (Li ?i shing devi ce during iihe finishing
process. SUMVARYIEr apryexesanbotmsihpd gl grippies pre<onveymiehcest general | y

provi des a . . Wals ) .S by es of a
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suppor t i ng glass shedtacBadiclehandsbits ervght hesweepdheamperdiedt A8 ansethgheet on
t he conveyor, by exerting a force.on th sheet w a.flui ressur
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of 0.45 during grinding or polishing of the :

result in poor process yields due to rejected product.

In view of the disadvantages mentioned above, it would be desirable
. to provide a method and apparatus for conveying and holding a sheet of

material such as glass while the edges of the sheet are being finished

without damaging the quality surface of the sheet. The method and

apparatus should be capable of applying a force sufficient to prevent the

sheet from moving away from the edge finishing device during the finishing

process.

SUMMARY OF INVENTION -

Accordingly, the present invention generally provides a method.and

apparatus for grinding or polishing the edges of a sheet of matérial,
particularly glass sheets, comprising grinding or polishing at least one edge
of the sheet using grinding or polishing device. The method and apparatus
of this invention further includes supporting one surface of the sheet on a
conveyor and holding the sheet on the conveyor by exerting a force on the
sheet with a fluid pressure device. The fluid pressure device preferably
creates a force sufficient to maintain the glass on a conveyor having an

‘average coefficient of friction of 0.45 during grinding or polishing of the



26 Decenber 2003 -3 glass. In one enbodinent the force to hold the glass is
at | east about 10 pounds, and preferably at |east 20 pourd®ecedtiee0ozan be
measured using a spring pullout gauge. In one enbodi nent of this
invention, the fluid pressure device for3-creating the holding force is

mai nt ai ned adj acent one nmajor surface of the sheet. According to one
aspect of the invention, the fluid pressure device creates a
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the inventiging ballbutbdupeessure device which applies the holding force
creates a positive pressure. According to one aspect of the invention, the
positive fluid phesseembdeiineet ob bipisiiaesntionhthlr Buidpiessbeadenige fon anot her

enbodi ment, the positive fluid pressure evice conpri ses an.aer atic
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the article. Additional features and advantages of the invention wll be
set forth ianather dspesti phe devishicomprates aplurplity of elempentsaisachasbld theat
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descri pti orfP% y‘?’é&’é’%ﬁ?%@i}g&ﬁﬂ S@i?b%érh%stp&%ma?ﬁsﬁ?‘%e‘i ntended to provide
further expl anatﬂr%no@ﬂ‘erfa@ﬁeém@ iA9eABiof) AdAMid bRedsi®e AEGRERARKANY

drawi ngs, |ike reference characters denote -simlar elenments throughout the
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hydrostatic bearing. In another embodiment, the positive fluid pressure
device comprises an aerostatic bearing positioned adjaéent the side of the
sheet opposite the conveyor. '

Advantageouslsr, the present invention provides a method and
apparatus for holding a flat article, such as a sheet of glass, while the edges
of the article are being finished, without marking or impairing the surface
of the article. Additional features and advantages of the invention will be
set forth in the description which follows. It is to be understood that both
the foregoing general description and the following detailed description are
exemplary and explanatory and are intended to provide further explanation
of the invention as claimed.

In the accompanying drawings, like reference characters denote
similar elements throughout the several views. It is to be understood that
various elements of the drawings are not intended to be drawn to scale, but
instead are sometimes purposely distorted for the purposes of illustrating
the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates a side view of a prior art edge finishing apparatus;

Fig. 2 illustrates an end view of a prior art edge finishing apparatus;



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 illustrates a side

view of a prior

art edge finishing apparatus; Fig. 2 illustrates an end vs®ac&ibea2qu3i or

art edge finishing apparatus; 26 Decenber 2003 -4 Fig. 3 ill

ustrates a side

view of a nethod and apparatus in accaddance with the present invention;

Fig. 4 illustrates an end view of a nethod and apparatus in
with the present invention; Fig. 5 illustrates a top view of
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The present invention generally provides a method and apparatus

erinding and polishing the edges of flat articles such as a glass sheet.

According to the present invention, the article is held in place on the

grinding and polishing machine without impairing or marking at least one

surface of the sheet. The apparatus and method of the present invention

can be used in the art of edge finishing glass sheets, particularly glass
sheets used in Hquid crystal displays (LCDs). As discussed above,

conventional edge finishing machines, such as double-edge grinders, utilize

a set of belts which contacts both surfaces of the glass sheet. The set of

belts coopérates to hold the gl;slss while it is being edge finished

and to

convey the glass sheet past the finishing device, which is typically an

abrasive wheel. Contacting both sides of the glass sheet with a

however, can damage the glass surface.

set of belts,

Accordingly, the present invention generally provides a method an

apparatus wherein the glass sheet is held on a conveyor while at least one

edge of the sheet is ground or polished. Holding is accomplished by

exerting a force on at least one major surface of the sheet with a fluid

pressure device.

An exemplary embodiment of the present invention is shown in Fig.

3 and is designated generally by reference numeral 20. Fig. 3 illustrates a



apparatus wherein the glass sheet is held on a conveyor while at |east one
edge of the sheet is ground or polished. Holding is accomi6iBheadbdyg003
exerting a force on at | east one major surface of the sheet with a fluid
pressure device. An exenpl ary enbodi nent-5ef the present invention is shown
in Fig. 3 and is designated generally by reference nuneral 20. Fig. 3
illustrates a §6 cenber 2003 -5 machine for transporting a glass sheet 22
in the di r eBYACHRSIOTArpBGRAAING diglass sheef E3sn theedizelgiorod! atrowgRdswhileeet
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to exert a force : bor surfacg. . of the glass. sheet..tqo hold
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aspect of tgaehdlachetdlass shag @ufmgsgm?diﬁgd)rﬂpoﬁsm%ébpﬂ% graes%%ﬂest. devi ce
may utilize subatnospheric (vacuunm) pressure to hold the glass in place
while it i Apueped hereinsudd pyesguire devizeanepos astevicp theakisli2ss ghsor shown in
Fig. 3, sugh a.device can co :tjse a glrﬁrality of . el errgants ﬁlv\hich are
desi gned t ‘BP&H‘“&E%WJQ&J&%”E gce Meablpast orgarawr suptacg ofdbe glaset facing
the belts i es.ial. Vi

oponi ng 34Tt ELEITRNRedtn Bca HBL ¢BE les Ut s gl iBipr AR 1
connect ed tla enevaspectnof theifveeitichshvwn ilkdfigsr 3 agdnwhe dhiidpredsutedhe
openings 34 are in fluid conmuni cation wth at |east one vacuum port 40
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shown in Fig. 3, such a device can comprise a plurality of elements 32
which are designed to provide a vacuum pressure on surface of-tlie glass
sheet facing the belts 26. The elements 32 may comprise a bar of material
having opening 34 that can be releasably connected to a coupler 38 that can
be connected to a vacuum pump (not shown).
Referring now to Fig. 5, the openings 34 are in fluid communication
with at least one vacuum port 40 designed to apply a vacuum pressure to
the surface of the glass sheet 22 facing the belt 26. It will be appreciated
that a plurality of vacuum ports in fluid communication with the openings
34 may be utilized to apply a vacuum pressure of to the surface of the glass
sheet. In one aspect of the invention, the coupler 38 may be engaged with
the opening 34 of the element 32 to hold the sheet prior to grinding of the
sheet edges. After grinding of the sheet edges, the coupler can be
disengaged to release the glass sheet so that the sheet can be transported
for further processing and packaging.
Referring now to Fig. 8, in another embodiment of the present
mvention designated generally as reference numeral 50, a positive fluid

pressure is utilized to hold and transport a sheet of material 52, such as a



34 may be utilized to apply a vacuum pressure of to the surface of the
glass sheet. In one aspect of the invention, the coupl er 28®ct@mybeb®r08ngaged
with the opening 34 of the elenent 32 to hold the sheet prior to grinding
of the sheet edges. After grinding of tdhe sheet edges, the coupler can be
di sengaged to rel ease the glass sheet so that the sheet can be transported
for further processing and packaging. Referring nowto Fig. 6, in another
enbodi ment shizet b ghrsasianthe direeinidn ohavesi §haVddlegtreskedtyisdeingheldence
nuneral 50, a positive fluid _pressure is utjlized to hold,.and transport a
sheet of ~meamsk {)r&InSB21,‘te§d€ﬁh§sdlﬁecﬁ’6m[%f@éﬁ%%’ré‘gcﬁ)gn-nél%%QEPOBgﬁ@gai Y% n .the
di rection rrow 54 I} ey ef ] ' r?ﬁ%f@ ted in
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a grinding gMeeeko. dni diflSagiechof tisBveationcdbé gofittiagee polishimgedevied 25/ n one
aspect of the invention, the grinding or polishing device 25 is an

abrasi ve gris ndi alyasheegrinfiorg whaek fer exainpleoa digmondi srindingawheelt at i ng at

a speed of appr.oxi mately 2850 revol ut'ogg (5)er nut e. The.a‘g‘%gr at us shown
in Fig. 6 dPs¥inaatdoRreed AamPEGEmatahi ¢ROY AeUHUHORSHA Y Yibodi nent
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shown). Accordi ng 18 e present invention, a flurd presSure device is
utilized texeh@lldry BmiideRknd 2ndudéd)dbeltsi S8Ihal by prdeys BiSnghich diee sheet
52. In one _aspect of the invention, the fluid pressure device shown in
Fig. 6 is arivendbpetmoter @esshegnb0 whi ch exerts a downward force on the
sheet 52 in the direction.of arrows 62 .. Hydrostatic beap] : . wn,
and details of f’g‘ifeﬁ&&’&/‘i%@g PRE§eHTVETHE ™S A ng‘?reetssﬁr% ﬁ%ﬁggé‘i{@%}%g&

Al exander Rhbbd 59 dRLAE "ﬁ&"d%' AesHIBE FEhSGiest $201n one
Manuf acturi%hgfog%lllﬁeers (199%3%% {NI | ‘be undgrstood_that the fluid
pressure despee ofbhecimvpntisr, tie flait petsatire dbemeishgwisin Fig.refsetring to
Fig. 6, the hydrosta\éi c.bear iwrﬁcilncl udes .a wat er

hydrostatic bearing 60 exerts a downward force on the sheet 52 in
the direction of arrows 62. Hydrostatic bearings are known, snd details of
such devices may be found in chapter 9 the book by Alexander Slocum

~ entitled Precision Machine Design, Society of Manufacturing Engineers

(1992). It will be understood that the fluid pressure device may comprise an
aerostatic bearing.

Still referring to Fig. 6, the hydrostatic bearing includes a water
supply 64, which supplies water to inlets 66 of bearing 60. It willbe
understood that the water supply can be contained in any appropriate
reservoir for holding the water and a standard pump can be utilized to
supply the water to the inlets at the appropriate pressure. It will alsobe
understood that the arrangement shown is Fig. 6 is exemplary only, and a
different fluid, such as hydraulic fluid, or a different number of inlets, flow
rates and pressures can be utilized to hold the sheet of material.

Referring now to Fig. 7, which illustrates a cross-sectional view of a
hydrostatic bearing in accordance with the present invention the bearing 60
includes skirts 70 which protrude from the bearing 60 and create a pocket
72 on the underside of the bearing 60. The underside of the bearing

includes outlets 74 for discharging water onto the surface of the glass sheet



supply 64, which supplies water to inlets 66 of bearing 60. It will be
understood that the water supply can be contained in any a&pjeopitical@®3
reservoir for holding the water-and a standard punp can be utilized to
supply the water to the inlets at the appropriate pressure. It will also be
understood that the arrangenent shown is Fig. 6 is exenplary only, and a
different fluid, such as hydraulic fluid, or a different nunber, of inlets,
flow ratedZanfinplogpuiessure saugre 6t i flyideamermnsiiention vatl ébe bydrehasy i al .
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72 on the underside of the bearing 60. The underside of the bearing

i ncl udes outocket 72 4vliioh htilds tiay glasg shae¢en place dureng grinadeg of thhedgdass
sheet 26 Degeﬂ‘oei_l 2003 -7 52. Anal og pressure gauge 76, in fluid

comuni cat i%5APRiSPAEY-he hydrobar measures the pressure of the water which
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referred to as the pullout force. The pullout force can be measured using a
spring pullout gauge. Depending on the coefficient of friction of the
- conveyor belt, the grinding wheel type and the amount of force being
applied to the edge of the sheet 52, more or less downward force may be
desired. -

A holding force greater than 10 pounds was achieved by flowing
water into the inlets 66 sized approximately 0.5 inches in diameter at about
30 gallons per minute and 30 pounds per square inch creating a hydrostatic
pressure in pocket 72 of between about one and two pounds. The bearing
was positioned approximately .010 inches from the upper surface of glass
sheet 52. A plurality of outlets approximately 0.095 inches in diameter,
spaced apart approximately 1.25 inches on center aloﬁg the length of the
hydrobar provided a sufficient holding force. In an exemplary, non-limiting
experiment a hydrobar containing 64 outlets along the length of a bar 82.25
inches in length was used successfully to hold a sheet of glass while it was
ground on its edges.

It will be apparent to those skilled in the art that various

modifications and variations can be made in the practice of the present



applied to the edge of the sheet 52, nore or |ess dowward force may be
desired. A holding force greater than 10 pounds was achi edkcbybet R@)si Nng
water into the inlets 66 sized approximately 0.5 inches in dianmeter at
about 30 gallons per minute and 30 pourds per square inch creating a
hydrostatic pressure in pocket 72 of between about one and two pounds. The

bearing was positioned approxi ly..01Q jinches fr t he upper rface of
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the length of a bar 82.25 inches in Iength was used successfully to hold a
sheet of ghppenddd tleiints amaktheyr eguivadenist s edges. It will be apparent to
those skilled in the art that various nodifications and variations can be
made in the practice of the present 26 Decenber 2003 -8 invention w thout
departing fromthe spirit or scope of the invention. Thus, it is intended
that the present invention cover thé nodifications and variations of this
invention provided they come within the scope of the appended clains and
their equivalents. 26 Decenber 2003 -9 Cains: 1. A nethod for grinding or
polishing at l-east one edge of a sheet of material conprising: grinding or
polishing the at | east one edge of the sheet using a grinding or polishing
devi ce; supporting one surface of the sheet on a conveyor; and holding the
sheet on the conveyor by exerting a force on the



sheet with a fluid pressure device, wherein the fluid pressure device
creates a force sufficient to nmintain the sheet on the conveyor during
the grinding or polishing of the at |east one edge of the sheet. 2. The
met hod of claim11, wherein the sheet is a glass sheet for Msé ig a}Péj qui d
crystal display. 3. The method of claim2, wherein the fordelTEaF L&ast
about 10 pounds. 4. The nethod of claiml1l, wherein the fluid pressure
device is maintained adjacent one surfage of the sheet. 5. The nethod of
claim4, wherein the fluid pressure device creates a sub-atnospheric
pressure. 6. The nethod of claim5, wherein the device conprises a
plurality ofyfhfents attached to the conveyor for creating the sub-

at nospheri ¢ pressure. 7. The nethod of claim4, wherein the fluid pressure
device creates B posAtmsthodrfes guindingor pblshmictaideadt otleaddperof avslegati n t he
fluid pressure device conprises a hydrostatic bearing. 9. The nethod of
claim 8, mémtﬁrltahéommggat ic bearing is positioned adjacent the side

f the sh i he;. .. 26.Decenber 2003 -10-, 10.  The. hod of
claim o, wheroin the SRRHSEAY BENShie W SRR Lonceles Phhe PhsetdBufEly > ©
| east 10 pogﬁﬂgmg}érpaﬁgﬁﬂ?tdw%@f claim7, wherein the fluid pressure

device conprises an aerostatic bearing positioned adjacent the side of the
sheet opposite the ceuppying die sdrfaeppiitiat slsedtam gconsenor;@andpol i shi ng at

east one edge of a igﬁﬁ}lg%e gﬁéeﬁcrcivnatlheccooweiy%ir nb?f:exerting a force on the
sheet with a fluid pressure device,
wherein the fluid pressure device creates a force sufficient to
maintain the sheet on the conveyor during the grinding or polishing of the at
least one edge of the sheet.
2. The method of claim 1, wherein the sheet is a glass sheet

for use in a liquid crystal display.

3. The method of claim 2, wherein the force is at least about 10
pounds.
4. The method of claim 1, wherein the fluid pressure device is

maintained adjacent one surface of the sheet.

5. The method of claim 4, wherein the fluid pressure device
creates a sub-atmospheric pressure.

6. The method of claim 5, wherein the device comprises a
plurality of elements attached to the conveyor for creating the sub-
atmospheric pressure.

7. The method of claim 4, wherein the fluid pressure device
creates a positive pressure.

8. The method of claim 7, wherein the fluid pressure device
comprises a hydrostatic bearing.

9. The method of claim 8, wherein the hydrostatic bearing is

positioned adjacent the side of the sheet opposite the conveyor.



a grinding or polishing device for grinding or polishing the at |east one
edge of the sheet; a conveyor for supporting one surface of the sheet
during the grinding or polishing; and a fluid pressure device for hol ding
t he sheet on the conveyor during the grinding or polishin%; %%. IhR03
apparatus of claim 12, wherein the fluid pressure device cr%éigg

sub- at nospheric pressure. 14. The apparatus of claim 13, wherein the
pressure is created adjacent one side gﬁythe sheet. 15. The apparatus of
claim 14, wherein the fluid pressure device creates a pullout force of at
| east 10 pounds.1016. Thenanhed af¢daiod 9¢wdiereikbthe staticlisedring ex@tessure
device conprises a plurality of elenents attached to the conveyor. 17. The
appar at us @fpwlaentriforce ofiakleasth 10 poumidgi d pressure device creates a

positive fluid essur.e adjacen ne side of. the sheet. 18. The nethod of
el ai m 17, wher el H-t nel 8¢ ARG SLSTAER de MhEBein BRI CORr oS HDEEST |
bearing. 1 gﬁgﬁs L0 | ; ' hNQ 1S
posi ti oned%g | aceerr?'?‘?hit]ﬁée&‘og|{a(§fed g?é%%%pg\é{etg&(%%})]?i%te@t egﬁggtr?\fgggr%ﬁégﬂa The
met hod of oippostd the edwevegiar. t he hydrostatic bearing exerts a pullout force
of at least 10 pgunds, 26 Decenbher 2003 -11- ' 21. The method of ¢laim 17,
wherein the fl ui@-pre%g@peaﬁrévg%ér SHBHINS @éﬁoaﬁﬁa@r@izlﬁaﬁwl%@g@ﬁ a

posi ti oned | g Si.de.: he sheet opposite the conveyor. 22. A
met hod for Sgg#n iﬁ]tgat%l?ﬁp% "s)ngitrlf‘l ‘at | east one edge of a sheet of material

whi ch has a first nmej argrindihges polithing deoie fRigeinding bagelishighthewt hod
conpri si ng:
i J least one edge of the sheet;

"

a conveyor for supporting one surface of the sheet during the
grinding or polishing; and
a fluid pressure device for holding the sheet on the conveyor
during the grinding or polishing.
13.  The apparatus of claim 12, wherein the fluid pressure device
creates a sub-atmospheric pressure.
14.  The apparatus of claim 13, wherein the pressure is created
adjacent one side of the sheet.
15.  The apparatus of claim 14, wherein the fluid pressure device
creates a pullout force of at least 10 pounds.
16.  The apparatus of claim 15, wherein the fluid pressure device
comprises a plurality of elements attached to the conveyor.
17.  The apparatus of claim 12, wherein the fluid pressure device
creates a positive fluid pressure adjacent one side of the sheet.
18.  The method of claim 17, wherein the fluid pressure device
comprises a hydrostatic bearing.
19.  The method of claim 18, wherein the hydrostatic bearing is
positioned adjacent the side of the sheet opposite the conveyor.
20.  The method of claim 19, wherein the hydrostatic bearing

exerts a pullout force of at least 10 pounds.



grinding or polishing the at | east one edge of the sheet using a grinding
or polishing device; supporting the first major surface on a conveyor; and
hol di ng the sheet on the conveyor with a fluid pressure device which is
positioned adjacent the second najor surface and which prog ces aéﬁgsitive
pressure on said second maj or surface which results in a B or ce
between the first major surface and the conveyor which is sufficient in
and of itself to maintain the sheet on the conveyor during the grinding or
polishing of the at |east one edge of-llhe Sheet, wherein the sheet is noved

l'inearly by the gconveyor duying aid_arinding or polishing. 23. The nethod
of claimi, wherdin ?ﬁ@mﬁéegi@@awégs“&%@m%rﬁumwwr& GVge# d crystal

or oducos a IR Fopasshitc Beide pUTI AdBcba i SAERTAG SR m 1

V\/ne[]eijn ]Eh@, bgitgﬂ\%mg}@rﬁev}fe_ ijs a | iquig pressure gevi ce. 26. I The
for oo of gf eade 10 o] Tor BB O BRTE L 57] e dsen0f RSTERLI d
Bppar at us. Poriger Rl My Ehias TN i ifaed nfa EREU b o fuid”

mat eri al W@héﬂﬁoﬂ%xﬁpﬁbf . major surface and a second nmejor surface, said

apparatus conprising. a i nding or polishing device for grinding or
polishing the at | easindifg pPlishing fse §PRRST oflc ABY G hesRBeEHRR!E | NO
the first major surf%?e o?gt hgﬁgheeté ang Ec?r novi ng the sheet E|Hngarl y

during the ggindifg e polidhdhg devie; and
supporting the first major surface on a conveyor; and
holding the sheet on the conveyor with a fluid pressure device
which is positioned adjacent the second major surface and which produces
a positive pressure on said second major surface which results in a
frictional force between the first major surface and the conveyor which is
sufficient in and of itself to maintain the sheet on the conveyor during the
grinding or polishing of the at least one edge of the sheet,
wherein the sheet is moved linearly by the conveyor during
said grinding or polishing.
23.  The method of claim 1, wherein the sheet is a glass sheet for
use in a liquid crystal display.
24. The method of claim 2, wherein the fluid pressure device
produces a pullout force of at least 10 pounds.
25. The method of claim 1 wherein the fluid pressure device is a
liquid pressure device.
26. The method of claim 1 wherein the fluid pressure device
produces a pullout force of at least 10 pounds.
27. The method of claim 1 wherein the fluid pressure device is an

air pressure device.



a fluid pressure device for creating a positive pressure adjacent the
second maj or surface which results in a frictional force between the first
maj or surface and the conveyor which is sufficient in and of itself to hold
t he sheet on the conveyor during the grinding or polishing2sBSembie003
apparatus of claim7 wherein the fluid pressure device creates a pullout
force of at |east 10 pounds. 30. The apparatus of claim7 wherein the fluid
pressure device is a liquid pressure deviige. 31. The apparatus of claim9
wherein the liquid pressure device creates a pullout force of at |east 10

pounds. 32. The 28parfuh uppatatal aom gtimdie bﬂgbﬁthﬂ bt Iedse sy edge\ofce i s
an air pressure device. ABSTRACT OF THE DI SCLOSURE METHOD AND APPARATUS

FOR EDGE FIsNeSHIOfGmateiiall WwNCARhAS S Airset inajbasdrfagpasad us deeontohdijoy a
sheet of material during grinding of the edge of the sheet. The nethod and

appar at us sorfacessaid appapaiusioegnprisingur f ace of the sheet on a conveyor. A
force is exerted on the, sheet wwth a fluid pressure device, either using
sub- at nospheri c pr eséugianging oxpelshiag device sanganding gupelishing the at
least one edge of the sheet;
a conveyor for supporting the first major surface of the sheet
and for moving the sheet linearly during the grinding or polishing; and
a fluid pressure device for creating a positive pressure adjacent
the second major surface which results in a frictional force between the first
major surface and the conveyor which is sufficient in and of itself to hold
the sheet on the conveyor during the grinding or polishing.
29. The apparatus of claim 7 wherein the fluid pressure device
creates a pullout force of at least 10 pounds.
30. The apparatus of claim 7 wherein the fluid pressure device is a
liquid pressure device.
31. The apparatus of claim 9 wherein the liquid pressure device
creates a pullout force of at least 10 pounds.

32. The apparatus of claim 7 wherein the fluid pressure device is

an air pressure device.





