SPECI FI*CATI ON MULTI PLE GLAZI NG 5 [ TECHNI CAL

FI ELD] The present invention relates to a nultiple glazing, and nore Oltf-—qsp
particularly to a-nultiple glazing which intends to inprove heat-insul ating
performance by e.g. mnimzing presence of any substance which can act as
10 heat transfer nmediumw thin a gap between a pair of plate gl asses
(e.g. by evacuating it). For instance, between the pair of plate glasses,
.there are interposed a nunber of spa@BEgIE}ﬁéapypart from each ot her al ong
the sheet faces, with the gap between the sheet gl asses bei ng depressurized
and seal ed. 15 [ BACKGROUND ART]

MULTIPLE GLAZING
5 [TECHNICAL FIELD]

_ The present invention relates to a multiple glazing, and more
particularly to a multiple glazing which intends to improve heat-insulating
performance by e.g. memlzmg presence of any substance which can act as

10 heat transfer medium within a gap between a pair of plate glasses (e.g. by
evacuating it). For instance, between the pair of plate glasses, there\are
interposed a number of spacers spaced apart from each other along the
sheet faces, with the gap between the sheet glasses being depressurized and
sealed.

15

[BACKGROUND ART]

Conventionally, with this type of multiple glazing, in order to
prevent the glazing from hjndering the light transmission therethrough, the

20 spacers are formed with a small diameter so as not to be .conspicuous and
the pai'r of sheet glasses are provided respectively as a transparent sheet
glass. And, by setting the inter-spacing of the spacers according to the
strength of the sheet glasses, the entire glazing is formed thin, yet providing

~ high heat-insulating performance. | '

25 With this conventional mﬁltiple glazing, it is impossible, of course,
to prevent viewing through the multiple glazing. However, depending on
the location and purpose of its use, it is required that the glazing be capable
of blocking the view while allowing light transmission therethrough.

Then, as a means to achieve the above object, it is conceivable to '

30 employ e.g. frosted sheet glasses as the sheet glasses used in the glazing.
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frosted sheet asses as the sheet gl asses used in the azi
gbe applied to the frosted sheget glass, whereby the frosted sheet %lass may be

broken.

Moreover, conoerm'rtg also a sealing treatmeht of the outer
peripheries of the opposed sheet glasses, the unevenness of the frosted sheet
glass is apt to present weakness in the sealing. If the depressurized sealed

10 condition of the gap cannot be maintained, the heat-insulating performance
may deteriorate. '

| Accordingly, an object of the present invention is to solve the

above-described shortcoming of the prior art by providing a multiple glazing

which can hinder the view while allowing light transmission and which also

15  can maintain a high heat-insulating performance for a long period of time.
[DISCLOSURE OF THE INVENTION]

The above-noted object is achieved by the invention set forth in the
20 claitns. Namely; . |
. The characterizing feature of a multiple glazing according to the
present invention lies in that ‘at least one of the pair of plate glasses
between which the plurality of spacers are interposed comprises a frosted
sheet glass which is disposed so as to have an unevenly treated face thereof
25 oriented away from the gap between the pair of sheet glasses.
| According to this construction, at least one of the pair of plate
glasses between which the plurality of spacers are interposed comprises a
frosted sheet glass. Then, it is possible to block the view while -allowing
light transmission therethrough (this effect will be referred to hereinafter as
30 cloudiness effect).
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_ et glass 1s disposed slala ar;e Jx}/ ilave an unevenly
treated face théreof oriented away from the gap between the péir of sheet
glasses, both of the sheet glass faces which thé spacers abut are formed even
and smooth; thus preventing the spacers from being destabilized.
Accordingly, there will be less irregularity in the support conditions of the

sheet glasses by the spacers an_d there will not occur a breakage accident

due to occur local concentration of the stress associated with the

depressurized seah'xig. ' That is to say, it bé_comes possible to maintain the
cloudiness effect and the heat-insulating effect for a long period of time.

Moreover, concerning also the sealing treatment of the outer
peripheries of the opposed sheet glasses, the sealed condition with the
sealant may be good since the sheet glass faces facing the gap are formed
flat and smooth, so that a high sealing effect may be achieved.

Further, according to the irivention, a coating film may be formed
on at least one of faces of a pair of sheet glasses between which a plurality of
spacers are intefposed, the faces facing away from a gap between the pair of

sheet glasses.

With this constructioh, it is also possible to employ, as the coating
film, mixture of more than two kinds of materials having differing refractive
indexes thus providing a light scattering property. Iﬁ this caée', the view
may be blocked while light transmission is allowed. |

And, in comparisbh with a case where the coating film is formed on
a face facihg the gap, the degree of depressurized sealing of the gap may be
maintained high, whereby the cloudiness effect and the heat-insulating
effect may be maintained for an extended period of time. That is, if the
coating film is disposed so as to face the depressurized gap, there will be the
risk that gas may be generated from the coating film thereby to reduce the
degree of depressurization of the gap. In addition, as the coating film may
be present within the sealing of the outer peripheries .of the opposed sheet

glasses, ambient air may inadvertently penetrate the border portion, thus
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5 of sheet glasses and a plurality of spacers spaced apart from one another

along faces of the sheet glasses, with a gap between the plate glasses being
depressurized and sealed, instead of or inﬁegra]ly with at least one of the
pair of sheet glasses, there is provided a glass having a liquid crystal sheet
capable of releasing blocking of the view in association with supply of
10 electricity thereto.
| With this construction too, the aforementioned object may be
achieved effectively. '

[BRIEF DESCRIPTION OF THE DRAWINGS]
15
Fig. 1 is a partially cutaway perspective view showing a multiple
glazing according to a first embodiment, '
Fig. 2 is a section view showing the multiple glazing according to
the first embodiment, '
20 Fig. 3 is a section view showing a multiple glazing according to a
second embodiment, and _ ,
Fig. 4 is a section view showing a multiple glazing according to a
further embodiment.

25 [BEST MODES OF EMBODYING THE INVENTION]

Embodiments of a multiple glazing relating to the present
invention will be described in details with reference to the drawings.

30 [first embodiment]
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The multiple glazing P includes a pair of sheet glasses 1 and a

5 number of spacers 2 spaced apart from one another along faces of the sheet

glasses, with a gap V between the two sheet glasses 1A, 1B being
depressurized and sealed.

The one sheet glass 1A of the pair of sheet glasses 1 is provided as a
transparent float plate glass. The other sheet glass 1B is provided as a

10 frosted sheet glass. This frosted sheet is disposed in such a manner that an
unevenly treated face 8 thereof faces away from the gap V. Incidentally,
both of the sheet glasses 1 are float plate glasses (thickness dimension:
2.65-3.2 mm) and as for the other sheet glass 1B, the unevenly treated face
3 is formed by subjecting the float plate glass to a sand blasting, etching or

15 the like, so that this is ﬁnishéd as a frosted sheet glass which shields the
view while allowing transmission of light therethrough.

Along and between the outer peripheries of the two sheet glasses
1A, 1B, there is provided a sealing portion 4 of low melting-point glass (for
instance, solder glass), so as to seal the gap V. This gap V is rendered into

20 a depressurized condition (1.0 x 10® Torr or lower) by such a method as
manufacture of the multiple glazing in a vacuum environment, evacuation
after the manufacture of the multiple glazing, and so on.

Incidentally, the outer peripheries of the two sheeﬁ glasses 1 are
formed so that either one of the sheet glasses projects along the face of the

25 sheet glass. With this formation of a projecting portion 5, in forming the
sealing portion 4, it becomes possible to efficiently and reliably seal the
outer periphery of the gap V while the sealant is being placed on this
projecting portion 5. '

Prefeiably, the spacer 2 is formed of a material having a

30 compression strength of 5 t/cm® or higher. In this embodiment, each spacer
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5 As for the shape of the spacer 2, it is preferred that this is formed
substantially cylindrical. Its dimensions are set as: 0.3-1.0 mm in diameter
and 0.15 mm~ in height (spacer diameter dimension). As the spacer is

formed substantially cylindrical, there is formed no angular portions
tending to invite stress concéntration in areas thereof abutting the two
10 sheet glasses 1. Hence, it is possible to gently support the sheet glasses 1
and effectively protecting them from breakage. -
On the other hand the spaoers 2 respectively are arranged
vertically and laterally along the faces of the sheet glasses with a disposing
pitch of 7 mm~ (6.5 x thickness dimension of thé sheet glass + 0.5) mm.
15 | |
(second embodiment)

Fig. 3 shows a second embodiment of the multiple glazing
according to the present invention. _

20 ' Like the first embodiment, the multiple glazing P includes a pair of
sheet glasses 1 and a number of spacers 2 spaced apart from one another
along faces of the sheet glasses, with a gap V between the two sheet glasses
1A, 1B being depressurized and sealed. | '

Next, differences from the first embodiment will be described.

25 The other sheet glass 1B is provided, not as a frosted sheet glass,
but as a float glass having a coating film 6 formed on a face of the float glass
facing away from the gap V .

The coating film 6 is formed by first coating on the féce of the sheet
glass 1B paint consisting of PbO (82%), SiO, (20%), TiO, (25%), fine powder

30 of metal oxide (5%) and oil component (18%) and then baking the coated face
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5 [other embodiments]
* Next, other embodiments of the present inventioh will be described.

(1) The frosted sheet glass is not limited to the type described in

10 the foregoing embodiment in which the unevenly treated face 3 is formed by

subjecting a float sheet glass to sand-blasting, etching or the like. The

glass may be formed by other known treating methods. These glasses are
generically referred to as the frosted sheet glass in this invention.

The unevenly treated face 3 is not limited to the one in which the

15 unevenness is provided over the entire glass face. Alternatively, the

unevenness may be pmﬁded only at a portion of the glass face or the

unevenness may be provided in some pattern (e.g.- grating pattern).

Further altérnatively, it may be provided in a pattern in differing degrees of

unevenness. These will be generically referred to as the unevenly treated

20 face in this invention.

@) Th_e spacer is not limited to the stainless spacer described in
the foregoing embodiments. Alternatively, this may be formed of inconel

718, or metal, quartz glass, ceramics or the like haﬁng a compression
25 strength of 5 t/em® or higher. In short, it may be any that has a
compression strength of 5 t/cm?® or higher and can effectively resist
deformation to prevent the opposed sheet glasses from coming into contact

with each other when subjected to an external force.

30 (3) The coating film is not limited to the one described in the
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silica/alumina. Or, it may include silicone acrylic resin as a main component
thereof and includes, in addition, fine particles of silica/alumina. Further
5 alternatively, it may ihclude as a main component thereof, not the silicone
acrylic resin described above, but urethane acrylic resin, or fluororesin, or
epoxy resin or the like. In .short, it may be any that can provide the
multiple glazing with the function of shielding the view while allowing light
transmission.
10
(4) In the multiple giazing described hereinbefore in the second
embodiment, as shown in Fig. 4, another sheet glass 1C may be provided
integrally on the outer side of the coating film 6. In this case, a laminated
glass is formed of the glasses 1B, 1C and the coating film 6. So that, the
15 strength may be further enhanced and also degradation of the coating film 6
may be restricted. |
(5) The multiple glazing according to the present invention is not
limited to those described in the foregoing respective embodiments in which
the unevenly treated face or the coating film is provided to only one of the
20 sheet glasses of the multiple glazing. Alternatively, the unevenly treated
face or the coating film may be provided to each of the sheet glasses opposed
to each other across the gap therebetween.
(6) Instead of providing the other sheet glass 1B of the two sheet
glasses 1 as a frosted sheet glass, this glass 1B may be provided as a float -
25 glass, with affixing, by means of e.g. adhesive, a liquid-crystal sheet to the
face of the two sheet glasses facing away from the gap, so that the view may
be shielded in association with ON/OFF of the voltage to this liquid-crystal
sheet. That is to say, in this liquid-crystal sheet, transparent electrodes
are formed, by means of vacuum deposition or the like, on opposing faces

30 of a pair of transparent sheets formed of plastic material such as



25 Fig. 4 is a section view show ng a nultiple glazing according
to a further enbodinent. [BEST MODES OF EMBODYI NG THE | NVENTI ON] 30 -

Enbodi nents of a-nultiple glazing relating to the present 4 i nvention
will be described in details with reference to the drawings. [first
enbodi nent] 5 Figs. 1, 2 show a first enbodi ment of the nultiple

gl azing according to the present invention. The nultiple glazing P includes
a pair of sheet pgivethylene tergphthalate (PET);, and also a liquid-crystal layer is

interposed between the pair of transparent sheets. And, the transparent
electrodes are connected via switches to a pdwer source.
As the liquid-crystal layei', as disclosed in Japanese laid-open
5 patent gazette Sho. 58-501631, it is possible to employ one in which nematic
liquid crystal is encapsulated within capsules in the form of spherical shells
made of high molecular matter such as polyvinyl alcohol (PVA) dispersed
within a dispersion medium. | _
With this type of liquid-crystal sheet, when a voltage is not
10 impressed across the pair of fransparent electrodes, the liquid-crystal sheet,
like the frosted sheet glass described hereinbefore, can shield the view by
means of scattering of the light. Then, when e.g. an alternating voltage of
24 V is impressed across the transparent electrodes, the liquid crystal
becomes aligned toward an electric field developed in accordance with the
15 impressed voltage, so that the light will not be scattered and the view is
allowed. _
Further alternatively, another sheet glass may be provided
integrally on the outer side of the liquid-crystal sheet, thus forming a
laminated glass.
20
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1. A multiple glazing comprising: e pair of sheet glasses (1) and a
plurality of spacers (2) interposed between the pair of sheet glasses (1) and
5 spaced apart from one another along faces thereof, with a gap (V) between
the pair of sheet glasses (1) being depressurized and sealed; |
| wherein at least one of the pair of plate glasses .(1) comprises a
frosted sheet glass which is disposed so as to have an unevenly treated face
(3) thereof oriented away from the gap (V). |
10 .
2. A multiple glazing comprising: a pair of sheet glasses (1) and a
plurality of spacers (2) interposed between the pair of sheet glasses (1) and
| spaced apart from one another along faces thereof and having a gap (V)
between the pair of sheet glasses (1) depressurized and sealed;
15 wherein a coating film (6) is formed on at least one of the faces of
the pair of sheet glasses (1) which faces face away from the gap (V).

3. The multiple glazing according to claim 1 or 2, wherein the spacer
(@) is formed of a material having a compression strength of 5 t/cm? or
20 higher.

4. The multiple glazing according to claim 1 or 2, wherein in said pair

of sheet glasses (1), the. outer periphery of one sheet glass forms a projecting

portion (5) which projects, along the sheet face, from the outer periphery of
25 the other sheet glass. | |

5. The multiple glazing according to claim 1 or 2, wherein a sealing
portion (4) of low melting-point glass is provided between and along the
outer peripheries of the pair of sheet glasses (1), so as to seal the gap (V).

30 |
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frosted-sheet glass which is disposed so as to have an unevenly treated

face (3) thereof oriented away fromthe gap (V) and al so the spacer (2) 10
includes a flat and snooth face,. so that the spacer (2) _and the pair of
sheet gl asses (1) may abut each other through the f a{’Hf@@-{W@BEE@E,
and al so the spacers (2) have a diameter of 0.3-1.0{lmm 1RKepLaeDp A
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includes a fl at thewéthromghh face, so that the spacer (2) and the pair of
sheet gl ass5es (1) may abut each other through the flat

of

7. The multiple glézing according to claim 6, wherein the coating film
6 is formed by first coating on the face of the one sheet glass (1) paint
containing as main components thereof PbO, SiO, TiO, and then
subjecting the coated face to a bak‘ing at 200-700°C.

10
8. The multiple glézing according to claim 6, wherein the coating film
(6) is formed of material including, as a main component thereof, inorganic
silicate, silicone acrylic resin, urethane acrylic resin, fluororesin, or epoxy
resin. |
15 _ .
9. The multiple glazing according to claim 2, wherein a sheet glass

(1C) is provided integrally on the outer side of the coating film (6).

10. A multiple glazing comprising: a pair of sheet glasses (1) and a

20 plurality of spacers (2) interposed between the pair of sheet glasses (1) and
spaced apart from one another along faces thereof, with a gap (V) between

the pair of sheet glasses (1) being depressurized and sealed; '

wherein, the pair of sheet glasses (1) includes, in place of or

integrally with the at least one sheet glass, a glass having a Hquid crystal

25 sheet capable of releasing shielding of view in association with supply of

| electricity thereto.
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and snooth faces. 25 3. The mul tiple glazing according to claim1 or
2, wherein the spacer (2) is fornmed of a material having a conpression

strength of 5 t/cnferr] or higher. 4. The nul tiple glazing according to
claiml1l or 2, wherein in said 30 pair of sheet glasses (1), the outer
peri phery of one sheet glass forns a 6 proj ecti ng portion (5) which

G ass. 5 he muitiple gl azi HARNIEA heq‘m"‘#éffl%fé DIBUEOSRRE) Vherein o
seal i ng '
A multiple glazing includes a pair of sheet glasses and a plurality of
spacers interposed between the pair of sheet glasses and spaced apart from
5 one another along faces of the sheet glasses. So far, there has existed no
multiple glazing which has the function of shielding the view while allowing
transmission of light therethrough and which also can maintain a high
heat-insulating performance for a long period of time. This invention
provides a multiple glazing in which at least one of the pair of sheet glasses
10 is provided as a frosted sheet glass which is arranged to have an unevenly
' treated face (8) thereof oriented away from the gap or a coating film (6) is
formed on the face thereof facing away from the gap (V). For this reason,
the face of the sheet glass abutting the spacers may be maintained flat and
smooth, thus avoiding local stress .concentration due to unstable abutment
15 condition and maintaining a cloudiness effect and high heat-insu]ating
effect for an extended period of time.

12



5 © portion (4) of low nelting-point glass is provi ded between and al ong
the outer peripheries of the pair of sheet glasses (1), so as to seal the
gap (V). 7 f oregoi ng enbodi ment. For instance, it nmay include inorganic
silicate as a main conponent thereof and includes, in addition, fine
particles of silica/lalumna. O, it may include silicone acrylic resin as a
mai n -conponent thereof and includes, in addition, fine particles of
silical/alumna. Further 5 alternatively, it may include as a main
conponent thereof, not the silicone acrylic resin described above, but

uret hane acrylic resin, or fluororesin, or. epoxy resin or the like. In
short, it nmay be any that qaq (Eoque t he




multi pke glazing with the function of shielding the view while allow ng
light transm ssion. 10 (4) In the nmultiple glazing described hereinbefore
in the second enbodi nent, as shown in Fig. 4, another sheet glass 1C may be
provided integrally on the outer side of the coating film®6. In this case,
a lamnated glass is fornmed of the glasses 1B, 1C and the coating filme®6

So that, the 15 strength may be further enhanced and al so degradation of
the coating film®6 nay be restricted. (5) The nultiple glazing according to
the present invention is not limted to those described in the foregoing
respective enbodi ments in which the unevenly treated face or the coating
filmis provided to only one of the 20 sheet gl asses of the nmultiple

glazing. Alternatively, the unFquEY E;eated




face or the coating filmmay be provided to each of the;gg t gl asses
opposed: to each other across the gap therebetween. (6) T'nstead of providing

t he ‘ot her sheet—gtass—3B-oef the two sheet glasses 1 as a frgste eet

glass, this be provided as a float 25 gl ass, '

by neans of , Iﬂiﬂ, i ,”"EI i qui d-crystal sheet to the face of the two
sheet gl assesTa Womthe g ' may be shielded in
association with OV OFF of the vol tamgﬁmw%i@ystal sheet: That

is to say, in this liquid-crystal sheet, transparent el ectrodes are forned,
by neans of vacuum deposition or the like, on opposing faces 30  of a

pair of transpar ¢ainealded) s A aiultipleflaving compeiieg: @pahusihslret lasses (1)
and a plurality of spacers (2) interposed between the pair of sheet glasses
5 (1) and spaced apart from one another along faces thereof, with a gap (V)
between the pair of sheet glasses (1) being depressurized and sealed;
wherein at least one of the pair of plate glasses (1) comprises a
frosted sheet glass which is disposed so as to have an unevenly treated
' face (3) thereof oriented away from the gap (V) and also the spacer (2)
10 includes a flat and smooth face, so that the spacer (2) and the pair of
sheet glasses (1) may abut each other through the flat and smooth faces.

2. (amended) A multiple glazing comprising: a pair of sheet glasses (1)

and a plurality of spacers (2) interposed between the pair of sheet glasses

15 (1) and spaced apart from one another along faces thereof, with a gap (V)
between the pair of sheet glasses (1) being depressurized and sealed;

' wherein a coating film (6) is formed on at least one of the faces of

the pair of sheet glasses (1) which faces face away from the gap (V), and

also the épacer (2) includes a flat and smooth face, so that the spacer (2)

20 and the pair of sheet glasses (1) may abut each other through the flat

“and smooth faces.

3.  The multiple glazing accordihg to claim 1 or 2, wherein the
, spacer (2) is formed of a material having a compression strength of 5
25 t/em?® or higher.

4. The multiple glazing according to claim 1 or 2, wherein in said
pair of sheet glasses (1), the outer periphery of one sheet glass forms a

projecting portion (5) which projects, along the sheét.face;.ﬁcom the outer

30  periphery of the other sheet glass. REPLACEMENT .S.HEET
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pol yet hyl ene terephthal ate (PET); and also a | iqui d-crystal layer is
i nter posed between the pair Of———t—F—a-H'S-pa'l“ETIt'—Sﬁé_e—tS And, the transparent

el ectrodes ar.e connected via s r source. As the

| i quid-crystal |ayer, as discl m\!g @@ ﬁmﬁgﬁel ai d-open 5 pat ent
gazette Sho. 58-501631, it is 0 snpl oy one in which nematic
liquid crystal is encapsulated within capsules in the form of spherical

shelI's made of high nolecular matter such as polyvinyl alcohol (PVA)
G spersed i g2 9 sReEp TR ALINADLS 81 0k 4 Ui BT, o
oot e ol <piaveNiR ol it e vhssakadynteeh hdng i
i ght. Then, whartee pgnpdnrﬁdstcﬁ'rthatplamgof/sﬁéeagéass‘es (1), so as to seal the gap (V).
5
6. The multiple glazing according to claim 2, wherein the coating
film (6) is formed of a material which provides, when applied to the glass
face, a function of shielding the view while allowing transmission of light
therethrough.
10
7. (amended) The multiple glazing according to claim 6, wherein the
cdatin_g film 6 is formed by first being coating on the face of the one sheet
glass (1) paint containing as maifl components thereof PbO, SiO, TiO,
and then subjecting the coated face to a baking at 200-700°C.
15
8. The multiple glazing according to claim 6, wherein the coating
film (6) is formed of matérial including, as a main component thereof,
inorganic silicate, silicone acrylic resin, urethane acrylic resin,
fluororesin, or epoxy resin.
20
9. The multiple glazing according to claim 2, wherein a sheet glass

(1C) is provided integrally on the outer side of the coating film (6).

10. canceled
25

REPCACEMENT SHEET
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24 Vis inpressed across the transparent electrodes, the |iquZpe yolpl IVW
becones aligned toward an electric fi ' '

| [SAVASTIO1 01210 Jgt I R
15 i npressed voltage, so that the Iqi &ﬁ Wﬁiwﬁﬁ&ﬁ@ bcattered and the

view is allowed. Further alternativelW, janother sheet|glass may be provided

integrally on the outer side of the |ijqyi d qryoy a99%h¢et, thus formng a
D19

| ami nated gl ass. 20 9 [ WHAT |'S CLAIJMVE

10

16

20

25

30

Accordingly, an object of the presén.t invention is to solve the

above-described shortcoming of the prior art by providing a multiple

glazing which can hinder the view while allowing light transmission and
which also can maintain a high heat-insulating performance for a long

period of time.
[DISCLOSURE OF THE INVENTION]

The above-noted object is achieved by the invention set forth in
the claims. Namely; _

The charactérizing feature of a multiple glazing according to the
present invention lies in that at least one of the pair of plate glasses
between which the plurality of spacers are interposed comprises a
frosted sheet glass which is disposed so as to have an unevenly treated
face thereof oriented away from the gap between the pair of sheet glasses
and also that the spacers has a smooth and flat face so that the spacers
and the pair of sheet glasses may abut each other through the flat and
smooth faces; and further that the spacers have a diameter of 0.3-1.0
mm.

According to this construction, at least one of the pair of plate
giasses between which the plurality of spacers are interposed comprises
a frosted sheet glass. Then, it is possible to block the view while
allowing light transmission therethrough (this effect will be referred to
hereinafter as cloudiness effect).

As the frosted sheet glass is disposed so as to have an unevenly
treated face thereof oriented away from the gap between the pair of sheet
glasses, both of the sheet glass faces which the spacers abut are formed

even and smooth, thus preventing the spacers from being destabilized.

bcordance with the

/99



1. (anmended) A multiple glazing conprising: a pair of sheet glasses (1) and
a plurdlity of spacers (2) interposed between the pair of sheet glasses 5
(1) and spaced apart from one another along faces thereof, with a gap (V)
bet ween the pair of sheet glasses (1) being depressurized and seal ed,;
wherein at | east one of the pair of plate glasses (1) conprises a frosted

I e NN EVTA TR

e i o St P8 g 5 SRR AT g e

(amended) A nmul {dchdéntid @ td'decue ¢l totentRatighlof the S1Yess agsciaRd wikh thed a

plurality of spacers (2) interposed between the pair of sheet glasses 15

(1) and spaced dgpressdrized seaah'nguot That a¢ ¢ogafaitchedneasepossibliet to magatainV)

between hg pal {heogloaglelfetss e esc% easn tl)le %%L\?-%ng\ﬁgilisgsgﬁ’écztefgr ?oxfgegleggd of
time.

Moreover, concerning also the sealing treatment of the outer
peripheries of the opposed sheet glasses, the sealed condition with the
sealant may be good since the sheet glass faces facing the gap are formed

10 flat and smooth, so that a high sealing effect may be achieved.

Further, according to the invention, a coating film may be formed
on at least one of faces of a pair of sheet glasses between which a
plurality of spacers are interposed, the faces facing away from a gap
between the pair of sheet glasses.

15 With this constructioh, it is also possible to employ, as the coating
film, mixture of more than two kinds of materials having differing

refractive indexes thus providing a light scattering property. In this

case, the view may be blocked while light transmission is allowed.
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wherein a coati

pai r of sheet glasses (1) which faces face

t he spacer (2)

and the pair of sheet glasses (1) nay abut
3.

snoot h faces.
t he spacer (2)
25 t/cnferr]
or 2, wherein i

ng film(6) is forned on. at |BEB!IAC€MENNSHEE? aces of the
a ot (V)
pacer (2) 20

i . p

includes a flat and snooth fage, )t hat thg'
ehci® i&é’rmroug

The mul tiple gl azing agc ing to clai
Is fornmed of a nmaterial having a conpression
or higher. 4. The nmul tip ' '

or
trength of 5

I ch projects,

face, fromthe out®fadlfacing¢the gap! vholeple of Gdepreshedred bédling of the gap

10

15

20

25

30

may be maintained high, Whéreby the cloudiness effect and the heat-
insulating effect may be maintained for an extended period of time.
That is, if the coating film is disposed so as to face the depressurized gap,
there will be the risk that gas may be generated from the coating film
thereby to reduce the degree of depressurization of the gap. In addition,
as the coating film may be present within the sealing of the outer
peripheries of the opposed sheet glasses, ambient air may inadvertently
of

depressurization of the gap. However, the present invention without

penefrate the border portion, thus reducing the degree
such shortcomings may achieve the above-noted object easily and

reliably.

[BRIEF DESCRIPTION OF THE DRAWINGS]

Fig. 1 is a partially cutaway perspective view showing a multiple
glazing according to a first embodiment,

Fig. 2 is a section view showing the multiple glazing according to
the first embodiment, | _

Fig. 3 is a section view showing a multiple glazing according to a
second embodiment, and

Fig. 4 is a section view showing a multiple glazing according to a
further embodiment.

[BEST MODES OF EMBODYING THE INVENTION]

Embodiments of a multiple glazing relating to the present

and al so

the flat and
2, wherein

ng to claim1

S0 O A, i bui3 o A ABOS Bale bhebd T\ b gHing HPREfOYmld O0°

sheet glass forns a proj écting portion e sheet



5. The mul tiple glazing according to claiml or 2, wherein a sealing
portion (4) of low nelting-point glass is provided between and al ong the
outer peripheries of the pair of sheet glasses (1), so as to seal the gap
(V). 5 6. The nultiple glazing according to claim?2, wherein the coating
film(6) is forned of a material which provides, when applied to the gl ass

ther et hr ough. - TBVPREEREHARARIHEbH i AP e Ren FathG PV LRt m b,
wherein the coating film6 is forned by first being coating on the face of

t he one sheet
[first embodiment]

5 Figs. 1, 2 show a first embodiment of the multiple glazing
according to the present invention.
The multiple glazing P includes a pair of sheet glasses 1 and a
number of spacers 2 spaced apart from one another along faces of the
sheet glasses, with a gap V between the two sheet glasses 1A, 1B being .

10 depressurized and sealed.
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glass (1) paint containing as main conponents thereof PbQ Si(err],

Tiderr]
15 8.
film(6)
inorganic
fl uor or esi

hen subjecting the coated face to a baking at
mul tTp

Q0L er el O
ng according to claim®6, wherein tmmoauﬁmfg SHEET

i

I n,

10

15

20

25

30

Sr epox 20 9. P ng
claim 2, wherein a sheet gI ass (10 i@%@r@ﬂ?ﬁﬁll y

side of the coating film(6). 10. canceled 25 3

mﬂﬂﬁ terial including, as a nmain conponeft Ftirereot—
e acrylic resin, urethane acrylif fegif
J’ﬁwﬂ | i o2 H&Vt ??97

nlihe. qguter :

"~ 1. (amended) A multiple glazing comprising: a pair of sheét glasses (1)

and a plurality of spacers (2) interposed between the pair of sheet glasses
(1) and spaced apart from one another along faces thereof, with a gap (V)
between the pair of sheet glasses (1) being depressurized and sealed;
wherein at least one of the pair of plate glasses (1) comprises a
frosted sheet glass which is disposed so as to have an unevenly treated
face (3) thereof oriented away from the gap (V) and also the spacer (2)
includes a flat and smooth face, so that the spacer (2) and the pair of
sheet glasses (1) may abut eéch other through the flat and smooth faces,

and also the spacers (2) have a diameter of 0.3-1.0 mm.

2. A multiple glazing comprising: a pair of sheet glasses (1) and a
plurality of spacers (2) interposed between the pair of sheet glasses (1)
and spaced apart from one another along faces thereof, with a gap (V)
between the pair of sheet glasses (1) being depressurized and seale'd;
wherein a coating film (6) is formed on at least one of the faces of
the pair of sheet glasses (1) which faces face away from the gap (V), and
also the spacer (2) includes a flat and smooth face, so that the spacer (2)
and the pair of sheet glassés (1) may abut each other through the flat

and smooth faces.

3. The multiple glazing according to claim 1 or 2, wherein the
spacer (2) is formed of a material having a compression strength of 5

t/cm?® or higher.

4. The multiple glazing according to claim 1 or 2, wherein in said

pair of sheet glasses (1), the outer periphery of one sheet glass forms a



l

projecting portion (5) which projects, along the sheet face, from the outer

*

S

periphery of the other sheet glass.

5. The multiple glazing according to claim 1 or 2, wherein a sealing
portion (4) of low melting-point glass is provided between and along the

outer peripheries of the pair of sheet glasses (1), so as to seal the gap (V).




