-9500802-5 "GAP- SETTI NG APPARATUS EOR A GLASS PANEL Background of the
“Invention Field of tRIMRENEPER This i nvg Sﬂﬁ Fann ap5r atus ,,
for setting a gap between gl ass substra es essi ng
- opposi ng surfaces of the glass panel wherein the gl ass substrates ave on

their inner surfaces transparent el ectrodes and a thernoset resin.

Description of the PGAP-SETTINGPARRARAFAISRORA GRS BAAHIeaches a met hod
of setting a gap of a glass panel wherein tThe grass panel is indirectly

pressed by using a vacuum However. in a device to carry out 10 this

met hod the force to clanp a gl ass panel varies dependi ng ww mmmmﬁtness
of the glass panel. This causes an inferior gap- settlng|MWM\\m

this invention is to provi de agaf f Hg [apeniont us for a glags,<panel that
can clanmp the panel with a constant clanping force that—i

t he t hi cknkigld offthe ityenpemel . 15 Summary of the Invention To this end, the
device of the invention to set the gap for a glass panel includes an

annul ar  amhls ifRRNGDIcRatdy @i dpPabREBF fetfiflfa GAPSSW @@rpglass sEBﬁrag%satﬁ'sa dagel

has a pair of glass substrates, which have on their Tnner sur acei'
t her res a first annul ar gasket
ai aposcara! FrERLIALERdE Bl TR baRERDr oo in pditbuieEve &

their inner surfaces transparent electrodes and a thermoset resin.

Description of the Prior Art

Japanese Patent A, 1-257824 teaches a method of setting a gap of a glass panel wherein
the glass panel is indirectly pressed by using a vacuum. However, in a device to carry out
10 this method the force to clamp a glass psnel varies depending on the thickness of the glass
panel.. This causes an inferior gap-setting.
The purpose of this invention is to provide a gap-setting apparatus for a glass panel that
can clamp the panel with a constant clamping force that is independent of the thickness of

the panel.

15 Summary of the Invention _

To this end, the device of the invention to set the gap for a glass panel includes an annular
and immovable plate to support the glass paﬁel. The glass panel has a pair of glass
substrates, which have on their inner surfaces transparent electrodes and a thermoset resin; a
first annular gasket disposed on the upper surface of the inner peripheral part of the

20 immovable plate so as to sealingly support the glass panel at the bottom of its outer
peripheral part; a plurality of studs to support the immovable plate'at its outer
circumferential part; a flexible and annular movable plate disposed above the immovable

plate and slidably mounted on the studs, the movable plate being biased by springs engaging
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20;i movabl e plate so as to sealingly support t he gl ass panel at t he bottom

~.of its outer peripheral part; a plurality, %
immovabl e plate at its outer circunf erent p5 Q B g QZe nnul'arft
" novabl e pl ate di sposed above the i movabl e at nted on

the studs, the novable plate belng bi ased by springs engagi ng 29500802-5

t he upper. e?‘%@rf& QWRd HHEV seco nd..annu

gasket dlﬂsl% sgd on ég%hag%%[totom 0 Fﬁnd k ndea'tnutaf ﬁ%;por?gch PBher al
part so aIs1 ({) the Eﬁiﬁr surface of th Iass anel at its outer

peri pher dl'¢ {5%1 HP‘P‘fP He &t 1ty HEREPeTANS E%‘Hs@éi rgssohe upRer spifpast
gasket and bet ween the.m)vabl e and i movable plates so as to define a

seal ed clvdniregla®s panelas go outer pempheralipatthe tHiidr sihulan daskecdingbsgd skmiasd ofi¢abl e
and i nmovabl e plates, and a glass panel to be placed between the first and
second gaskelasket bh€béthiced t1EaRkaIbIOMANMRARbEIPRES A to%ehﬁ‘é’?éea&%ﬂ?&ﬂéﬁ t he

di stance between the bottom of the second gasket and t he upper surtace

the §irs I bet we he f| st, and
seco:f'nd gggggﬁégtﬁ%lp\% tmlﬁ hae rﬁt ‘? Sﬁétékrﬁg eo?n%tlﬂlenoé'laglgé’ af)%fn@’? QBB t he
bottom of the biased rmvabl e plate is 10 pressed against the third gasket;
and a su®eRP s plcedbetysen Hiedistaangiseepndrgaskstn tirothird gasked being gbsitionadeat f or ce
to clanp the gl ass panel between the i movable plate (the first gasket)

and t he mdwabhehphatitbe (istancsbaoren grblotiom dithersanad ghskehendrhasppd shghee of
the springs is substantially constant. Even if the thickness of the glass

panel i s oehRNEe! asﬁa%ef&@'ﬂg‘g@ass pafielis ﬁlgc O{Bﬂeﬁ(\?gﬁ?ﬁhgrﬁrﬂ%ﬁcﬁ «[ac%ﬁd Ighs?ceﬁ%or bed

by the flexibility or def I on of nova ate, and the
gloggplngtg t%glﬁgghaéﬁth{e( ﬁ?t%l-ﬂsegs? gt;tﬁ Lag% lp%/r}egwﬂen t etbott-cl)—guof ther:1 gla(s:édam vabPe plgtgrisc ©
10 pressed against the third gasket; and a suction pipe to communicate with the chamber.
Accordingly, the force to clamp the glass panel between the immovable plate (the first
gasket) and the movable plate (the secortd gasket) bv means of the biasing force of the

springs is substantially constant. Even if the thickness of the glass panel is changed, the

change, i.e., an increase or decrease, is absorbed by the flexibility or deflection of the flexible

15 movable plate, and the clamping force is kept substantially constant. Thus the clamping
force does not cause an inferior gap-setting.
Brief Description of the Drawings
Figure 1 is a sectional and elevation view of an embodiment of the invention.
Description of the Preferred Embodiment
20 The.embodiment of the invention will now be explained by reference to Figure 1. One or

more annular immovable plates 1 (for example, in the drawing three are shown), each to
support a glass panel P to be processed, are disposed vertically and spaced apart from each
other. A plurality of studs 2, 2 penetrate the immovable plates 1, 1, 1 at their outer

peripheral parts such that the plates are fixedly mounted on the studs. A ﬁtét annular gasket



Brief ‘Description of the Drawings Figure 1 is a sectional and el evation

“.view of an enbodi ment of the invention. _ PRsprigfi Prr(;f red X i
Enbodi nent 20 The enbodi nent of the inve’nﬁo&x@l@%@h plai ggd by
“reference to Figure 1. One or nore annul | vabl e“plates 1 (for

exanple, in the drawing three are shown), each to support a glass panel P

to be progesseq ' d L.cal p . ach other.
A pl ur ol 1 £ o i erg o RS ek Th PP e e BRI B Btind e BTR  Per
outer peri Bh‘gal arts such that the plates are fjxedly nmounted on the
studs. A FIPECCEAhUICHPPES: € BERSepNes PSTPhesalag of kaehy nuupeblerlaad pugh ass
panel P at the bottomof its outer peripheral part, is enbedded in the
upper sur ftat éheafppehsurfage of thedirbidaeket!3 pandeofromabétdpnofoaivireoyubit matt 1such
that the upper surface of the first gasket 3 extrudes fromthe top of the

i nmovabl e phatagndlar ABvAIMpla& 4, RENEDIs ehadk JF futtber, Wt tid @ sinBstanefiks wpber,
synthetic resin, or the like, is 5 disposed above each novable plate 1. The
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each novable plate 4 (for the highest novable plate, coil springs 5 5 are
pl aced bét Re&acted cahspraigg g e Hapased amund the suds 2. Grhpsweenreachenmeyabls each
stud) such that the springs bias the novable plate 4 dowward. 10 A second
annul ar gphkel afd edch ns@ablerpidty 4faraBe highest apvable phate, @uil eprinsrsi, phags plhcqdar t
of the glass panel P, is enbedded in the bottomof the iInner peripheral

part of tBawrs@m%&e%@rgg fartsSHED A DAL fbiifed C:ﬂggoﬁwfﬁkﬁgtusﬂi@&ha@tﬁ&poses

the first gasket 3. rther, outwardly space rom-t i rst gasket

3, an annul ar proj ectioq)? islgrned aqn the top of the i movable
springs bias the movable plate 4 downward.

10 A second annular gasket 6, to sealingly press the top of the outer peripheral part of the
glass panel P, i1s embedded in the bottém of the inner peripheral part of the movable plate 4
such that the second annular gaskét 6 opposes the first gasket 3. Further, outwardiy spaced
apart from the first gasket 3, an annular projection 7 is formed on the top of the immovable
platg 1. A third annular gasket 8, to contact the bottom of the movable plate 4, is embedded

15 in the annular projection 7. The third gasket 8 is positioned at a level such that the distance
between the bottom of the second gasket 6 and the upper surface of the first gasket 3 before
the glass panel is placed between the first and second gaskets 3, 6 can be smaller than the
thickness of the glass panel P when the bottom of the biased movable plate 4 is pressed
against the third gasket 8.

20 A first suction pipe 9 is buried in each stud 2. At oﬁe end the first suction pipe 9 is
connected to a vacuum pump via a heat-resistant hose (the pump and hose are not shown in
the drawing). At the other end (or distal end) and at locations where the immovable plates
are positioned the pipe 9 is coﬁnected to second suction pipes 10, each respective pipe 10

being buried in the immovable plate 1. The distal end of each second suction pipe 10



plate-1. A third annul ar gasket 8, to contact the bottom of the novable
" plate 4, is enbedded 15 in the annular projection 7. The third gasket 8 is

',positioned at a level such that the di%tanc t t om of~t he i
second gasket 6 and the upper surface of thgf 53@%% @O%f&e the "1
gl ass panel is placed between the first and “$eConl gdsk®ts 3, 6 cal be ’

smaller than th t.ni ckness .of . i P
b ased roVEBIiSalE St e PERS Boyt IR GLRRIPBRGE 1| EpabEcEa MR AT L2

suction pipe 9 is buried in each stud 2. At ope en i ' i
9 is caeasktted Bolaw variRlvapang ‘W’é{“&eﬁé‘éfh-er@%?lseflgﬁ%Hﬁ&%&%%&%ﬁgga%pe
hose are not shown in the drawing). At the other end (or distal end) and

at | ocatjiponsdjyhear eetfirg daskarvabpleraiityasfemiideapins pRsli2t fcorredine He giasp@agel iPs
connected to second suction pipes 10, each respective pipe 10 being buried

in the itmﬁg‘ﬁ?@ée%eﬂ! A embedddiEindhsSingho @tk Niteqach second suction pipe 10 4

9500802-'5 ¢ fommuni cates wth the space above the i mmovable plate | and

bet ween the first and thi asket. 3, 8.. Aflog A4
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irst gasket 3 a plurality of guide pins 12, 12, to confine the gl I
P to beeaph glespane] P by esiogiierpparatys intike drging HBefors| Rlacing the jg}aB%P%\ﬁﬁ\?l Fagg
expl ai ned the setting of the gap between the two gl ass substrates 13, 14 of

each gl agshPanalanR, e 4189sR0bstAtesalBpas diadving tFansparentrebatirodes d@etheir ennst aci n
t he gl ass pa@l s P in the apparatus, the glass substrates 13, earp havi %g

transparenl & gé’;ttg@g&fag@{‘com%tgq %dg‘é‘i%h ot bl AR ERbAERRETRAT ATtk by _connect ed

to each Yy coa m W a thernosSetting resin 15. The

tenporarily connected substrates forma glas
thermosetting resin 15. The temporarily connecged suls)stpaatlgsetlomﬁ) a gTepslél%anel P. Thus

10 the glass panels are prepared Further, an oven (not shown) is used to accommodate the
gap-setting apparatus, which clamps the panels P.

One movable plate 4 of the apparatus i; moved up against the biasing force of the coil
springs 5, 5. Then a prepared banel P is placed within guide pins 12, 12 on the immovable
plate 1. After this, the movable plate 4 is slowly lowered. Thus the top and bottom of the

135 outer peripheral part of the glass panel P are clamped by the first and second gaskets 3, 6
due to the biasing force of the retracted coil springs 5, 5. At this time the third gasket 8 is
pressed against the bottom of the movable plate 4 in an air-tight or seaied condition. Thus
an air-tight space or chamber § is defined by the immovable and movable plates 1, 4, first,
second, and third gaskets 3, '6, 8, and glass panel P. In the same way two other glass panels

20 are set in the apparatus. The apparatus is then rotated through 90 degrees to set the panels
P upright. This prevents the panels from being deflected.

Then, the air in each air-tight chamber S is evacuated by the vacuum pump (not shown)
through the suction pipes 9, 10. Accordingly, the air between the glass substrates 13, 141s

evacuated, thereby applying an atmospheric pressure that is proportional to the degree of the



.10, the gl ass panels are prepared. Further, an oven (not shown) is used to
" accommodat e the gap-setting apparatus, which clanps the panels P. One
novabl e plate 4 of the apparatus is noved up agai nst the biasing force of
“the coil springs 5,6 5. Then a prepared panel P is placed wthin guide pins
12, 12 on the immovable plate 1. After this, the novable plate 4 is slowy

| onered. Thus the top and bottom of t 15 outer ri he

gl ass payperump gsperatedatfydg t%aqcﬁléotfqr? QFﬁ‘ﬁrgiaség?:‘berlrdegtéss %ﬁéﬁgd Q%rﬁe ‘8&6 o the
bi asing force of the retracted coil springs 5, 5. At this tine the third
gasket 8theglasprdsgents adal histobtaieedb SEheap ataytieechapgasiyecopiratiag she GeeEss of
air-tight or sealed condition. Thus an air-tight space or chanber Sis

defined Hy LAGH FPHRRIS c@ﬁﬁolﬂﬁyﬂ@fﬁrd%'aibﬁﬁ!& tb, thd glabs subktrateséeandhe and t hird
gaskets 3, 6, 8, and glass panel P. In the same way two other glass panels

20 are set in the apparatus. i nat b auie a0y
degr ees ?Woégtfe”tcrpée%g eela)ls"?celg’h%g%? gﬁ{% E@Llfé?ulﬁsr?ga&/%ﬁl& lf@ %ﬁésgg% s 1&% om gyei ng
defl ected. Then, the air in each air-tight chanber S is. evacuated by the
vacgum pebaut (nob, thé casisjance by DG §HAGUSEOR ifctiogs. Fdgruchgimea (§ negessly I ngi y, t he
air between the glass substrates 13, 14 is evacuated, thereby applying an
at nosphegi anPfea8s bR ubtid If shedvap@dtionanedrriedottrieo degidlgesphericshepagersyaetuum
gener at ed, Fo the top and bottom of the glass panel. Thus a required gap

bet ween _t he \c| ﬁl‘?ﬁg gfeu‘gso‘%g&? twedn tli]e4sui(3§trﬁp§, %}é@%ymgb@d. OB fRY ciiBe @hanged by

controll Fl?ﬁj”"l)h‘é’ ee” e vacuum and thereby controlling the force
applied to the glass substrates dye to t at npspher ¢ pr re. Since the
gap bet wewblarhin setting:the gar presisely, iosco&go[:§1[egg%%géﬁeg%hg?\gﬁpgagﬁgbout 7 m
the resistance to the evacuation is strong, and nmuch tinme is necessargsto

conpl et e ethr@ataUBbLIdhs frobleimea Boacecatiobralie | tisrusedd VBan the svacupien Y
spherical spacers (not

10 carried out at the rate of 0.1 kgf/cm’*/min, no movement of the spherical spacers was

observed.

Since in the gap-setting method éxplained above a vécuum is used, the maximum pressure
to be applied to the panel P is 1 kgf/cm® Therefore, spherical spacers and glass fiber spacers
of adequate sizes must be selected so as to obtain a uniform and precisf: gap below a
15 pressure of 1 kgf/cm®. When a desired gap is 6.2 um, and when glass fiber spacers of 7 mm
diameter and spherical spacers of 6.5 um are used, the best pressure to be applied to the
glass panel is 0.2 - 0.8 kgf/cm®. Thus the air in the glass panels is evacuated by vacuum
suction so that the pressure in the glass panels reaches a desired value.

When the desired pressure is obtained, the glass panels and the apparatus, which still
20 continues the vacuum suction, are put in the oven and heated at a temperature of 150 °C for
two hours. Accordingly, the thermosetting resin 15 reacts and hardens. The apparatus is
then taken out of the oven. After the temperature of the apparatﬁs and the glass panels
naturally lowers to the ambient temperature by the radiation of the heat, the communication

of the first suction pipe 9 with the vacuum pump is stopped, and the panels are successively



.shown), which are di sposed between the substrates, are al so noved. This may

.cause a problemin setting the gap precisely. To control the rate of the

~air flowdue to the evacuation to avoid this problem a flow control valve
11 is used. Wen the evacuation was 10 carried out at the rate of 0.1
kgf/cnm2 /m n, no novenent of the spherical spacers was observed. Since in

t he gap- i 1 : USnU : i mum
pressure§%§)véggr§g%$?%)ﬁ?agbﬁy}eﬁggﬁgp}égn?vs%ﬁg?} gﬁlfp ﬁ&ﬁe&ye g‘}e, spheri cal
spacers and gl ass fiber spacers of adequate sizes nmust be selected so as
to obtai r?oﬁlp%r‘ﬁ‘fé?srﬁpéﬁﬁlls-pr eci se gap below a 15 pressure of 1 kgf/cmi. Wen
a desired gap is 6.2 m and when glass fiber spacers of 7 mm dianeter and
spheri cal $pacees fofmehsattove axplavamd, sindeethb éstpaely siampetl gldsepargid dred t o
the glass panel is 0.2 - 0.8 kgf/cmi. Thus the air in the glass panels is

evacuat eq|aped dGWdiH tBBhiiRE fie bhdk cbilSpiig8Said fndehé Bffednds i thanel s
reaches a desiréd value. Wien the desired pressure is obtained, the glass

panets and the apparat us i St i i hues i.on, are
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Accordingly, the thernosetting resin 15 reacts and hardens. The apparatus
is then QaskprnebigangiwaysdeslampedAytatonsiaat 1085/ el s dyadsone cREPHESFSt us and
the glass panels naturally lowers to the anbient tenperature by the

radi at i ofrgh cAdlkimgh@ahferibhgars ssningice alié glass pahels.he first suction pipe 9 with
t he vacuum punp is stopped, and the panels are successively 6 renoved from
the appar atFPﬁhQrY wheh ?'ﬂ%g/ E&ﬁo@?l@?lseatﬁkﬁédq% A ddBum SB&IRDIp O BhR il e3Bable

conpl eted glass’panels.” As Is clear fromthe above expl anati on, since the

temporar Irrllglve(r:nlegtrgp oei"ctiheg;p SCI§1C£ %;r)]aecle?s %El%e prevented. Even if a glass panel breaks, the rapid

10 drop of the degree of the vacuum can be prevented when a flow control valve is used. This

enhances the reliability of the process.



clanped by using the biasing force of the coil springs, and since the - -
" difference in the 5 thickness of the glass panels is absorbed or canceted—-
by using a flexible novable plate, the? glass panels can al ways be cl anped
" by a constant force. This avoids the clanping force from causing an -
inferior gap-setting for the glass panels. Further, when a flow-eentral .
valve is attached to a vacuunlsuctioe Rh@g, any undesirable novenents of
t he spherical spacers can be prevente%. ven if a gl ass panel breaks, the
rapid 10 drop of the degree of the vacuum can be prevented when a fl ow
control valve is used. This enhances the reliability of the process. 7
CLAIM5S 1. An apparatus for setting a gap of a glass panel having a pair of:
gl ass substrates having on inner surfaces thereof transparent el ectrodes
and a thernoset resin, conprising. an annul ar i nmovable plate (1) to

support t hgc g{ng%spiapaqunseéor (Rline 2 gﬁ%fo'r rrl %Iﬁas@?ﬂﬂ Bdvillas &t of @dssdubasachacingan

upper surf an 1 nner peti ral “par the 1 movable plate (1) so as

t i ngl t the gl | at the bott . et . peri pheral
par ¢ hepaker BrEE D) HeRPRra cr s en & DR T RE O IreU bl 6 plate.at

an outer circunferential part thereof, 10 a flexible and annul ar novabl e
plate (4) s apokeinabuakde plate (Imosunpoa the gtass panel (PAnd sl i dably nounted on
the studs (2, 2), the novable plate (4) being biased by springs (5, 5)

engagi ng t P dalitet TV @BpRe@bats uppurautfatdef dnimmar pbtipherilane dfithe  a
secgﬁd anngﬁg# gasﬁéa (6$§Zi§%osed on the bottom of the novable plate (4)

at an | nlnrr(lar;lovable plate (1) so as to sealingly support the glass panel at the bottom of an outer

peripheral part thereof;

a plurality of studs (2, 2) to support the immovable plate at an outer circumferential part
thereof;,
10 a flexible and annular movable plate (4) disposed above the immovablg plate (1) and
slidably mounted on the studs (2, 2), the movable plate (4) being biased by springs (5, 5)
engaging the top of the movable plate toward the immovable plate (1),

a second annular gasket (6) disposed on the bottom of the movable plate (4) at an inner
peripheral part thereof so as to press the upper surface of the glass panel (P) at an outer
peripheral part thereof;

a third annular gasket (8) disposed outward of the first gasket (3) and between the
movable and immovable plates (1, 4) so as to define a sealed chamber (S) in association with
the first and second gaskets (3, 6), the movable and immovable plates (1, 4), and the glass
panel (P) to be placed between the first and second gaskets (3, 6), the third gasket (8) being
20  positioned at a level such that a distance between the bottom of the second gasket and the

upper surface of the first gasket before the glass panel is placed between the first and second



.peripheral part thereof so as to press the upper surface of the glass panet_
. (P) at an outer 15 peripheral part thgreof, a third annul ar gasket (8)
~.di sposed outward of the first gasket (3) and between the novable and

i movabl e plates (1, 4) so as to define a seal ed chanber (S) in association,
with the first and second gaskets (3, 6), the novabl e and | rmovabl e pl at es
(1, 4), : heR ke 6f the biaked@nd second
gasket s %%‘%G%"‘?hgﬁtﬁﬁ? ?%leglélgkég% ogg])e%es?rlgg&go pozi ti or?tgg at a level such
that a di stancell bet ween .t he bo‘E]tchrf-of lt(h_e rzdecond gasket and the upper
sur f ace BPVaPlePIAtE ispresssd pgpintdfe P 4385 4¥5 panel is pl aced between the
first and second i 8 gaskets is smaller than the thickness of the gl ass
panel wher: subgobpipe 6M)db commupicatewith findBmbe(SAte i s pressed against the
third gasket, and a suction pipe (10) to conmunicate with the chanber (9S).
2. The ap@rﬁ{éh?pgfatlﬁ'@cﬂﬁié,l,mf@ﬁ thetdpparappanclidis paincbiitie smmaivatde afd t he
i movabl e and novabl e plates (1, 4) vertically nounted on the studs (2,

2). 3. The r.at i i ows control valve (11) is
attgcheom?‘éa%i)eﬁéatgﬁgii4gfr‘1/e8f5?w%%%é’&§?%%@nseta%{g’t 1er eof where the chanber
exists. 4. The apparatus _of claim.1l, wherein a fl control, valve (.11)
attached to Threappaeatisodf clamge Whegsin éﬂoﬁ’n‘é’“érﬁav‘ilﬁ%&ﬁlé)fs W@Eeéj tpﬁhe SHaBer
exi sts.

pipe (10) at one end thereof where the chamber exists.

is

4. The apparatus of claim 1, wherein a flow control valve (11) is attached to the suction

pipe (10) at one end thereof where the chamber exists.




