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pressed by using a vacuum However, in a device to carry out

Bac!cgroun_d of the Invention

Field of the Invention

This invention relates to an apparatus for setting a gap between glass substrates of a glass
5 panel by pressing opposing surfaces of the glass panel wherein the glass substrates have on
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 p;nel varies depending on the thickness of the glass
panel: This causes an iﬁferior gap-setting.
The purpose of this invention is to provide a gap-setting apparatus for a glass paﬁel 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 panél. 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 upperlsurface 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.zit its outer
circumferential part; a flexible an’d‘ annular movable plate disposed above the immovable

plate and slidably mounted on the sti.lds; the movable plate being biased by ébﬁngs engagirig



10 this method the force to clanp a gl ass panel varies depending on the

“.thickness of the glass panel. This causes gy iy A ting® The , !
purpose of this invention is to provide aﬁ;&ﬁ@g’gp qu?f agla\!
“panel ‘that can clanp the panel with a constant clanpi rce that is

I ndependent of the thickness of the panel. 15
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the gap for a glass panel includes an annul ar and i nmovable plate to
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resin; a first annul ar gasket di sposed on the upper surface of the inner
per i pher aff theglasopanehat its outer peripheral part; a third annular gasket disposed outward of the
first gasket and between the movable and immovable plates so as to define a sealed chamber
5 in association with the first and second gaékets, ‘movable and immovable plates, and a glass
panel to be placed between the first and second gaskets, the third gasket being positioned at
a level such that the 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 gaskets is
smaller than the thickness of the glass panel when the bottom of the biased movable plate i;
10 pressed against tﬁe 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 s_ecor;d gasket) by 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 expiained 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 benetrate the immovable platés 1, 1, 1 at their outer

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



.20 I ovabl e plate so as to sealingly support the gl assianel t the

A
“.bottomof its outer peripheral part; api aflt ﬁ apPprt thet |
i nmovabl e plate at its outer circunferentiggl ;

e ang¥ annul ar
" nmovabl e pl ate di sposed above the i movabl e plate and slidably nounted on
t he studs, the novable plate being biased by springs engagi ng 2 .

9500802 - 3, td'sealifii support cack ﬁtabepmf P aptRMBttbhfof itsBuYéHefpReralt fart, & second
annul ar gasket disposed on the bottom of the novable plate at its inner

peripher alerrf%@&&edsiﬂ tl?esuﬁp%r Qiratd o%lfl% iHRé?%rériﬁﬁlerr;le}:%?t of each immovable plate 1 such

that the upper surface of the first gasket 3 extrudes from the top of the immovable plate 1.
An annular movable plate 4, which is made of rubber, synthetic resin, or the like, is
5 disposed above each movable plate 1. The movable plate 4 is slidably mounted on the studs
2. Retracted coil springs 5, 5 are disposed around the studs 2, 2 between each immovable
plate 1 and each movable plate 4 (for the highest movable plate, coil springs 5, 5 are placed
between it and engaging parts 2A, 2A, one formed on the top of each stud) such that the
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, is embedded in the bottém of the inner peripheral part of the movable plate 4
such that the second annular gas_két 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 boﬁoﬁl 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



_of the gl ass panel at its outer peripheral part; a third annul ar gasket
di sposed outward of the first gasket angd between the novabl e and i mmovabl e

plates so as to define a seal ed chanber™5 ' tgyo i h thee first 4l
and second gaskets, novable and i movabl e pla g&l gs aﬂbl50 be ‘
pl aced between the first and second gaskets, the thir sket bei ng

posi t i onggmeiunitates with the spackBbvd the iflindvae Flaftet WRFHetivBéh the G Th@thitde
second gasket and the upper surface of the Tirst gasket before the gl ass
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10 pressed_ agai nst, the third gasket; and_a suction pipe to conmunicate
with the 1Bhdyiacent tﬁe bigst gaskst ¥ 2 plurality of guide pins| 12n)2 treonfingsthe glasspangbP ween
the i Mmovable plate (the first gasket) and the novable plate (the second
gasket) byberprovessed, aréyembedded imtHedmmovable tphate 1.
5 Below will be explained the setting of the gap between the two glass substrates 13, 14 of
each glass panel P by using the apparatus in the drawing. Before piacing the glass panels P
in the apparatus, the glass substrates 13, 14, having transparent electrodes on their inner
surfaces, are temporarily connected to each other by desirably coating them with a
thermosetting resin 15. The temporarily connected substrates form a glass panel P. Thus
10 the glass panels are prepared. Further, an oven (.not'shown) is used to accoxﬁmodate 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 i)anel 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
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
pre;sed against the bottom of the movable plate 4 in an air-tight or seaied condition. Thus
an air-tight space or chamber S is dgﬁned by the immovable and movable plates 1, 4, first,
second, and third gaskets 3, 6, 8, aﬁd 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, 14 is

evacuated, thereby applying an atmospheric pressure that is proportional to the degree 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 flexibPe 15 novabl e plate, and the .
clanmping force is kept substantially constant. Thus the cl anping force does
not cause an inferior gap-setting. Brief Description of the Draw ngs Figure
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each to support a glass panel P to be processed, are disposed vertically
and spacetheapeuum andotherehy icontrolling the force applied to the glass substrates due to the

atmospheric pressure. Since the gap between the substrates 13, 14 is as narrow as generally
5 about 7 um, the resistance to the evacuation is strong, and much time is necessary to
complete the eva'cuati.on. If the evacuation is carried out too rapidly, spherical spacers (not
shown), which are disposed between the substrates, are also moved. This may cause a
problem in setting the gap .precisely. To control the rate of the air flow due tc; the
evacuation to avoid this problem, a flow control_ valve 11 isused. When the evacuation was
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 vﬁcuum is used, the maximum pressure
to. be applied to the panel P is 1 kgf/lcm®. Therefore, spherical spacers and glass fiber spacers
of adequate sizes must be selected so as to obfain a uniform and precise 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.heatéd 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 apparatl;é and the glass'.panels
néturally 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



_other. Aplurality of studs 2, 2 penetrate the imovable plates 1, 1, 1 at
-their outer peripheral parts such that ghe pl ates are fixedly nounted on
.the studs. A first annul ar gasket 3 9500
8 0 2- 53, to sealingly support each glass panel P at the bottomof its
outer peripheral part, is enbedded in the upper surface of the inner

per i pher alemeéd frin tﬁaaﬁpdrmwmreinﬁ i ﬁoaabwgates Baip, iHefebyRBRIniAg!" f ace of
the first gasket 3 extrudes fromthe top of the i movablé plate 1. An

?Pﬂgl air s%%métgd Bﬂa@éﬁanéls. whi ch is made of rubber, synthetic resin, or the
. As is clear from the above explanation, since the temporarily clamped glass panels are
clamped by using the biasing force of the coil springs, and since the difference in the
5 thickness of the glass panels is absorbed or canceled by using a flexible movable plate, the
glass panels-can always be clamped by a constant force. 'fhis avoids thé clamping force
from causing an inferior gap-setting for the glass panels.
Further, when a flow control valve is attached to a vacuum suction pipe, any undesirable
movements of the spherical spacers can be prevented. Evenifa 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.



.5  di sposed above each novable plate 1. The novable pl ate 4 iSstidably

Sstuds 2,

nounted on the studs 2. Retracted coil §pri ngs 5 5 are d| ;ﬂguground t he
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hi ghest novable plate, coil springs 5 5 are placed between=i

2 between each i nmovable plate’l and each anabIe

parts 2A, 2A, one fornmed on the top of each stud) such that the sprl ngs

bi as the

movabl e plate 4 downward. 1QCLAIMS A second annul ar gasket 6,

sealingly press the top of the outer peripheral part of the glass panel

i s enbedded in the bottom of the inner peripheral

4 such that the second annul ar gasket 6 opposes the first gasket 3.

Furt her,

pr oj ection 7 is formed on the top of the immovable plate 1. A third annul ar

gasket 8,

10

15

20

outwardly spaced apart fromthe first gasket 3, an annul ar

to contact the bottom of the novable plate 4, is enbedded
1. An apparatus for setting a gap of a glass panel having a pair of glass substrates having

on. inner surfaces thereof transparent electrodes and a thermoset resin, comprising:

an annular immovable plate (1) to support the glass panel (P),

a first annular gasket (3) disposed on an upper surface of an inner peripheral part of the
immovable 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;

a flexible and annular movable plate (4) disposed above the immovable 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 ox.xtward of the first gasket (3) and between the
movable and immovgble 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
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

*

to
P,

part of the novable plate



.15 in the annular projection 7. The third gasket 8 is positioned at

a
| evel such that the distance between thg bottom of the sec
the upper surface of the first gasket 3 before the gl ass pgmllﬂﬂm““‘m Hi"ﬂli
between the first and second gaskets 3, 6 can be smaller than tthect heckness
of the glass panel P when the bottom of the biased novable plate 4 is

pressed agskdisis siratler! thas theqhikmdss 8f thé@lass panel AVhh ielboteft 6 BiabRl 9 1S
buried in each stud 2. At one end the first suction pipe 9 is connected to

a Vac““mrﬂgx%leﬁlfte%ﬁﬁ aragﬁhgttt?é;?hj@?%?lé{éiﬁ punp and hose are not shown in

the drawin the ot her~<en end) and at | ocations where the
i movabl e plates are sitioned,the pipe is connected to second suction
pi pes 10, é‘a‘(‘:’ﬁtl?‘b@ﬁ%&'{)q%\i@ cpmaRIniGateith, g‘qﬁi‘?‘i”éﬁf.ﬁsﬁ- the i nmovabl e plate 1.
The distal end of each second suction pipe 10

2. The apparatus of claim 1, wherein the apparatus includes pairs of the immovable and

5 movable plates (1, 4) vertically mounted on the studs (2, 2).
3. The apparatus of claim 2, wherein a flow control valve (11) is attached to the suction
pipe (10) at one end thereof where the chamber exists.

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.



.9500803y8 EeQ th the space above the i movable plate I and

bet ween |rd gasket 3, 8, A flow control valve 11 is
.attached end of the second suction pi pe 10. Adjacent the
first ga lity of guide pins 12, 12, to confine the glass panel

P to be processed are enbedded in the |rrrmvabl e plate 1. 5 Bel ow
w || be explained the setting of theaggpriaetvween th gt es
13, 14 of each glass panel P by using the appar atu=%¢*%ﬁm§é@éﬁ fore
pl aci ng the gl ass panels P

GAP-SETTING APPARATUS FOR A GLASS PANEL

An apparatus for setting a gaf) between glass substrates (13, 14) of a glass panel (P),
wherein the glass panel is clamped by a constant force regar&less of its thickness. The
5 aﬁparatus includes a flexible and annular movable plate (4)' biased by coil springs (5, 5)
toward an annular immovable plate (1) so as to clamp the glass panel (P). The immovable
and movable plates (1, 4) have a first gasket (3) and a second gasket (6) respectively te
clamp the glass panel (P). At an outward part of the first and second gasket a third gasket
(8) is disposed between the immovable and movable plates at a level such that the distance
_ 10 between the bottom of the second g_asket. (6) and the top of the first gasket (3) before the
glass panel is placed between the first and second gaskets (3, 6) is smaller than the thickness
of the glass panel when the biased movable plate (4) presses the third gasket (8). _To obtain
a desired gap between the glass substrates (13, 14), the air between them is evacuated by a
suction pipe (10) through a chamber (S) defined by the glass substrates, first, second, and
N 15 third gaskets, and immovable and movable plates. The suction pipe (10), at one end, where
the chamber is located, has a flow control \}alfre (11) to obtain a desired rate of air flow by

suction.



in the—appa%a%ﬁs——fh@rg+ass substrates 13, 14, having transparent

el ect r 0d@S. §letiaShden REPMREd SUTr f aces, are tenporarlly connected to each ot her
by desira mw th a thernosetting resin 15. The tenporarily
connect e:ﬁmwm;@liﬁma gl ass papgh P.. Thus 10 the gl ass panels are
pr epar ed en (not shown) is used to accomodat.

gap-setting apparatus, which clanps the panels P. 0 @@hﬁsEkENe 4 of
the apparatus is noved up against the biasing fo WY ' |ngs 5,
5. Then a prepared panel P is placed within guidd pins L2 —32—oFt i

I novabl e plate 1. After this, the novable plate 4 is slowy Iomered Thus

the top and bottom of the 15 outer peripheral part of the glass panel P
are clanped by the first” and second gaskets 3, 6 due to the biasing force
of the retracted coil springs 5 5. At this tinme the third gasket 8 is
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.pressed agai nst the bottom of the novable platg~4 in an air-tight_ or, sealed
‘condition. Thus an afr-tight space or chanber fgi? qgfgﬁég«by t.he isnmpvabl e
and novable plates 1, 4, first, second, :imd t Nistdl gaskets 3,” 6y 8,.and

gl ass panel P. In the same way two ot her “glass panel s7207" " are set in the
apparatus.” The apparatus is then rotated through 90 degrees to set the
panels P upright. This prevents the panels frombeing deflected. Then, the
ai r in eacNagieroftDgghiment arSPECIFICATION cuat ed by the vacuum punp (not shown)
t hrough the suction pipes 9, 10. Accordingly, the air between the glass
substrates 13, 14 is evacuated, thereby applying an atnospheric pressure
that is proportional to the degree of the :

Title of the Invention: GAP-SETTING APPARATUS FOR A GLASS PANEL

What is claimed is:
1. An apparatus for setting a gap of a glass panel having a pair of glass substrates having
5 on innér surfaces thereof transparent electrodes and a theﬁnoset resin, comprising:

an annular immovable plate (1) to support the glass panel (P),

a first annular gasket (3) disposed on an upper surface of an inner peripheral part of the
immovable plate (1) so as to é.ealingly support the glass panel at the bottom of an outer
peripheral part thereof;

10 a plurality of supporting studs (2, 2), which are spaced apart, and which are connected to

an outer circumferential part of the immovable plate;

a flexible and annular movable plate (4) disposed above the immovable 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 ifnmovable plate (1);

15 a second annular gasket (6) disposed on the bottom of the ﬁlovable plate (4) at an inner
peripheral part thereof so as to press the upﬁer 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 on the top of the
immovable plate (1), the third gasket (8) being positioned at a level such that the distance

20 between the second gasket and the first gasket is smaller than the thickness of the glass
panel when the third gasket contacts the bottom of the movable plate (4); and

a suction pipe (10) penetrating the immovable plate (1) to communicate with a poix{t

between the first gasket (3) and the third gasket (8).



.5 vacuum generated, to the top and bottom of the glass panel. Thus,a
Tequired gap between ‘the gl ass substrates 13, 14 is dbtalaed Tie gap.may
be changed by controlling the degree of jhe vacuum agd?® therepy-cqn okl ing
the force applied to the gl ass substrates due to the htnnspﬁerlc pressure
Since the gap between the substrates 13, 14 is as narrow as generally 5
about 7 [err]m the resistance to the evacuation is strong, and much time
i s necessar y2t @he epparatusof daimel; axherein @ plurdlity ofthe apparatusdsare vastically dispdsedut
too rapidly, spherical spacers (not shown), which are di sposed between the

substrat esan@éamaétg@ﬂﬁ&ygﬁhe;m@gm cause a problemin setting the gap
precisely. To control the rate o e air flow due to the

3. The apparatus of claim 1 or 2, wherein a flow control valve (11) is attached to the

suction pipe (10) at the top of the immovable plate (1).

5 Detailed Description of the Invention

(0001)

Field of the Invention

This invention relates to an apparatus for setting a gap between glass substrates of a glass
panel by pressing opposing s1,.lrfa¢es of the glass panel wherein the glass substrates have on
10 - their inner surfaces transparent electrodes and a thermoset resin.
(0002)

Prior Art and Its Problem

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
15 this method the force to clamp a glass panel varies depending on the thickness of the glass
panel. This causés an inferior gap-setting.

This invention is made m view of the above drawback and aims to provide a gap-setting
apparatus for a glass panel that can clamp the panel with a constant clamping fqrce that is
independent of the thickness of the panel.

20 (0003)

Means to Solve the Problem -

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 panel having a pair of glass substrates, which have

on their inner surfaces transparent electrodes and a thermoset resin; a first annular gasket



evacuation to avoid this problem a flow control valve 11 isg, usged..Wen the
evacuation was 10 ~‘carried out at the rate of 0.1 Kggrcnferr]Jmi ks no
nmovenent of the spherical spacers was observed. Since i:r_l::t_he' gap-settitng

met hod expl ai ned above a vacuumis used,” the nmaxi mum Ppr éssure to be appl i ed
to the panel Pis 1 kgf/[err]. Therefore, spherical spacers and gl ass fi ber

spacers of adequate sizes nust be selected so as to obtain a uniform and

preci se gagispissedvh aaellﬁ)Per supfabs 6fithe idkr periphibral part bf thédamonablieplatesd agé®p i S
6.2 [err]m ‘and when gl ass fiber spacers of 7 nmdianeter and spheri cal
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flexible and annular movable plate disposed above the immovable plate and slidably mounted
5 on the studs, the movable plate being biased by springs engaging the upber surface thereof
toward the immovable plate; a second annular gasket disposed on the bottom of the movable
plate at its inner peripheral part so as to press the upper surface of the glass panel at its outer
peripheral part; a third annular gasket disposed outward of the first g#sket and on tﬁe top of
the immovable plate, the third gasket being positioned at a level such that the distance
10 between the second gasket and the first gasket is smaller than the thicknéss of the glass
panel when the third gasket contacts the bottom of the movable plate; and a suction pipe
penetrating the immovable plate to communicate with a place between the first and third -
gaskets.
(0004)
15 Function
Accordingly, the force to clamp the glass panel between the immovable plate (the first
gasket) and the movable plate (the second gasket) by means of the biasing force pf 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
20 movable plate, and the clamping force is kept substantially constant. Thus the clamping
force does not cause an inferior gap-setting.
(0005)

Embodiment



When the desired pressure is obtained, the glass panel s and _the apparatus,
‘which still 20 continues the vacuum suction, are $ug-Tp-tThe .oven :gp_d
heated at a tenperature of 150 [err] for t wo hours. Acr,o.r'dl Lgly, the':
thernobsetting resin 15 reacts and harders. The apparafu% s then t aken out
of the oven. After the tenperature of the apparatus and the gl ass panels
naturally lowers to the anbient tenperature by the radiation of the heat,
t he communi The embodifentf the inventiomotill aowbepxpRinat b réfarencstoigarp d mThree
stopped, and the panels are successively 6
annular immovable plates 1, 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
5 mounted on the studs. A first annular gasket 3, to sealingly support each glass panel P at
the bottom of its outer peripheral part, is embedded in the upper surface of the inner
peripheral part of each immovable plate 1 such that the upper surface of the first gasket 3
extrudes from the top of the immovable plate 1.
An annular movable plate 4, which is made of rubber, synthetic resin, or the like, is
10 disposed above each movable plate 1. The movable plate 4 is slidably mounted on the studs
2. Retracted coil spﬁngs 5, 5 are disposed around the studs 2, 2 between each immovable
plate 1 and each movable plate 4 (for the highest movable plate, coil springs 5, 5 are placed
between it and engaging parts 2A, 2A, one formed on the top of each stud) such that the
springs bias the movable plate 4 downward.
15  (0006)
A second annular gasket 6, to sealingly press the top of the outer peripheral part of the
glass panel P, is embedded in the bottom of the inner peripheral part of the movable plate 4
such that the second annular gasket 6 opposes the first gasket 3. Further, outwardly spaced
apart from the first gasket 3, an annular projection 7 is formed on the top of the immovable
20 plate 1. A third annular gasket 8, to contact the bottom of the movable plate 4, is embedded
in the annular projection 7. The third gasket 8 is positioned at a level such that the distance
between the second gasket 6 and the first gasket 3 can be smaller than the thickness of the

glass panel P when the third gasket 8 contacts the bottom of the movable plate 4.

(0007)



renoved fromthe apparatus by forcing the novable plates 4 gp, t her.eby

obt ai ni ng conpl eted gf ass panel's. As is clear fromthe&above expt anati-on,
since the tenporarily clanped gl ass paneks are cl anped Dby’ using t bg.bizasi ng
force of the coil springs, and since the’difference ifi"the b t hi ckness
of the glass panels is absorbed or canceled by using a flexible novable

pl ate, the glass panels can always be clanped by a constant force. This

avoi ds t he clAdfirpi sugtiéropipe 9fis mmiedameachgtuad®.i Af oneé end thefirss suction gipedris t he

gl ass panels. * Further, when a flow control valve is attached to a vacuum

suction pi pepnefeM td Q%éitﬁrﬁﬂhﬁp OR\SHEReSistaht Adve (ﬁﬁg‘ﬁh%%li heRA4E hdt shdWnhke
prevented. Even if a gl ass panel breaks, the rapid 1 drop of the degree

of the vac %@rﬁ%g? © APHHR \Geikr %gd med?stﬁ efnlif)a\{ﬁdc ot rl‘cgcraal)nsv\%e\{'g tﬂe%mﬂx%%gble ila_ﬂjtess

are positioned the pipe 9 is connected to second suction pipes 10, each respective pipe 10
5 being buried in the immovable plate 1. _The distal end of each second suction pipe 10

communicates with the space above the immovable plate 1 and between the first gasket 3and |
third gasket 8. A flow control valve 11 is att'ached to the distal end of the second suction
pipe 10. Adjacent the first gasket 3 a plurality of guide pins 12, 12, to confine the glass
panel P to be processed, are embedded in the immovable .plate L.

10  (0008) |

Below will be explained the setting of the gap between the two glass subsfrates 13, 14 of

each glass panel P by using the apparatus in the drawing. Before piacing the glass pagels P
in the apparatus, the glass substfates 13, 14, having transparent electrodes on their inner
surfaces, are temporarily connected to each ofher by desirably coating them with a

15 thermosetting resin 15. The temporarily connected substrates form a glass panel P. Thus
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 is moved up against the biasing force of the coil

springs 5, 5. Then a prepared panel P is placed within gﬁide pins 12, 12 on the immovable

20 plate 1. After this, the movable plate 4 is slowly lowered. Thus the top and bottom of the
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 springé 5, 5. At this time the third gasket 8 is
pressed against the bottom of the movable plate 4 in an air-tight or sealed condition. Thus

an air-tight space or chamber S is defined by the immovable and movéble plates 1, 4, first,



enhances the reliability of the process. 7 CLAIMS 1. An apparatuys, for
'setting a gap of a gltass panel having a pair of gl asg"gu’bst‘rat,es *havd ag on
tnner surfaces thereof ‘transparent el ectglodes and a therd‘qqe}_ Ees,j:b, .
conprising: an annul ar i mmovable plate (1) to support”the giass panel (P);
5 a first annul ar gasket (3) disposed on an upper surface of an inner.
peri pheral part of the :

second, and third gaskets 3, 6, 8, and glass panel P. In the same way two other glass panels

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.
(0009)

5 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 bet\;veen the glass substrates 13, 14 is
evacuated, thereby applying an atmospheric pressuie that is proportional to the degree of the
vacuum generated, to the top and bottom of the glass panel. Thus a required gap between
thé glass substrates 13, 14 is obtained. The gap may be changed by controlling the degree of

10 the vacuum and thereby controlling the force applied to the glass substrates due to the
atmospheric pressure. Since the gap between the subs'trates 13, 14is generaily as narrow as
about 7 um, the resistance to the evacuation is strong, and much time is necessary to
complete the evacuation. If the evacuation is carried out too rapidly, spherical spacers are
also moved. This may cause a problem in setting the gap precisely. To control fhe rate of

15 the air flow due to the evacuation to avoid this problem, a flow control valve 11 is used.
When the evacuation was carried out at the rate of 0.1 kgf/cm®/min, no movement of the |
spherical spacers was observed.

(0010)
Since in the gap-setting mefhod explained above a vacuum is used, the maximum pressure

20 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 asto obtain a uniform and precise gap below a
pressure of 1 kgffcm’. When a desired gap is 6.2 um, and when glass fiber spacers of 7 um

diameter and spherical spacers of 6.5 um are used, the best pressure to be applied to the



ifmovabl e plate (1) so as to sealingly support the gl ass anel __at the

"bottom of an outer pefipheral part thereof, a pluralifiy~0 :étuds'(%;:__%)‘ to
support the inmmovable plate at an outer .;i rcunferential: part-"t hereqf, 10
a flexible and annul ar novabl e plate (4)’di sposed aboVe The | movable plate
(1) and slidably nounted on the studs (2, 2), the novable plate (4) being
bi ased by springs (5, 5) engaging the top of the novable plate toward the

i movabl e glasi panéllig 0.2a GERefdn’aThuk die ajidin kied glas)paditls Revadhated bylvectuni t om of
t he novable plate (4) at an inner peripheral part thereof so as to press

Lhe uPDer aifibASe il ejRestbrd®s RS phidls 1Rhctela Qi vifRe.  Peripheral part

When the desired pressure is obtained, the glass panels and the apparatus, which still

continues the vacuum suction, are put in the oven and heated at a temperature of 150 °C for‘

5 th hours. Accordingly, the thermosetting resin 15 reacts and hardens. The apparatus is

then taken out of the oven. After the temperature of the apparatus 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

removed from the apparatus by forcing the movable plates 4 up, thereby obtaining

10 completed glass panels.

(0011)

Effects of the Invention

As is clear from the above explanation, since the tempofarily clamped glass panels are
clamped by using the biasing force of the coil springs, and since the difference in the
thickness of the glass panels is absorbed or canceled by using a flexible movable plate, the
glass panels can always be clampt_ed by a constant force. This avoids the clamping force
from causing an inferior gap-setting for the glass panels.

Further, when a flow control valve is attached to a vacuum suction pipe, any undesirable
movements of the spherical spacers can be prevented. Even if a glass panel breaks, the rapid
20 drop of the degree of the vacuum can be prevented when a flow control valve is used. This

enhances the reliability of the process. |

Brief Description of the Drawings

Figure 1 is a sectional and elevation view of an embodiment of the invention.



a third annul ar gasket (8). disposed outward of the first gasket (3) and

bet ween the novabl e and i nmovabl e plates (1, 4) so as“i:o'd;efine_a“seal-gd
chamber (S) in association with the firsg and second gaskets’(3 &). the
nmovabl e and i movabl e plates (1, 4), and the gl ass panel ™ {P) to be pl aced
between the first and second gaskets (3, 6), the third gasket (8) being 20
positioned at a | evel such that a di stance between the bottom of the second
gasket andExplanatipmerf RefefeaceeNombers and Letsdrs ippthl Brawimpor e t he gl ass panel is
pl aced between the first and second gaskets is snaller than the

thi ckness qf jhhgvati@piatepanel when the bottom of the biased

2 supporting stud |
3 first gasket
5 4 flexible and annular movable plate

5 coil spring
6 second gasket
8 third gasket
9 first suction pipe

10 10 second suction pipe
11. flow control valve
13, 14 glass substrates
15 thermosetting resin
P glass panel

15 S air-tight chamber
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nmovabl e plate“is pressed against the third gasket; and a suction pi pe (10)
‘to comunicate with the chanber (S). 2. The apparatus - ef” eI«ar’*m.’L" Wec ei n
the apparatus includes pairs of the |mm§abl e and m)vabl g plateés (1,773)
vertically nmounted on the studs (2, 2). The apparatus™of"Claim 2,
wherein a flow control valve (11) is attached to the suction pipe (10) at
one end thereof where the chanber exists. 4. The apparatus of claiml,
wher ei n a Name afddcunientiaABSTRACT i s attached to the suction pipe (10) at
one end thereof where the chanber exists.
' ABSTRACT
Purpose of the Invention: This invention aims to provide an apparatus for setting a gap for a
glass panel wherein the panel can be clamped by a constant force, regardless of the thickness
5 of the glass panel.

Structure of the Invention: A glass panel (P) is clamped between an immovable plate (1)

and a movable plate (4). The mdvable plate (4) is made of flexible material and is biased

toward the immovable plate (1) by coil springs (5). A third gasket (8) is disposed on the

immovable plate (1) at a level such that the distance of a first gasket (3) and a second gasket

10 (6) can be smaller than the thickness of the glass panel (P) when the first and second gasket

are in the clamping position.

Selected Drawing: Figure 1 -
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ABSTRACT
GAP-SETTING APPARATUS FOR A GLASS PANEL

An apparatus for setting-a. gap between glass substrates (13, 14) of a glass panel (P),
wherein the glass panel is clamped by a constant force regardless of its thickness. The
apparatus includes a flexible and annular movable plate (4)‘ biased by coil springs (5, 5)
toward an annular immovable plate (1) so as to clamp the glass panel (P). The immovable
and movable plates (1, 4) have a first gasket (3) and a second gasket (6) respectively to
clamp the glass panel (P) ‘At an outward part of the first and second gasket a third gasket
(8) is disposed between the immovable and movable plates at a level such that the distance
between the bottom of the second gasket (6) and the top of the first gasket (3) before t_he
glass panel is placed between the first and second gaskets (3, 6) is smaller than the thickness
of the glass panel when fhe biased movable plate (4) presses the third gasket (8). To obtain
a desired gap between the glass substrates (13, 14), the air between them is evai;.uated bya

suction pipe (10) through a chamber (S) defined by the glass substrates, first, second, and

third gaskets, and immovable and movable plates. The suction pipe (10), at one end, where

the chamber is located, has a flow control valve (11) to obtain a &esired rate of air flow by

suction.

Figure 1 is a suitable drawing for publication;

-~

fh'ss is the replaoement.shoet
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