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GLASS PLATE PRODUCTION METHOD AND
PRODUCTION DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a method and a
device for manufacturing a glass sheet.

BACKGROUND ART

[0002] A method called a fusion process is conventionally
known as a manufacturing method of a high-quality glass
sheet (for example, see Patent Document 1). The fusion pro-
cess is a method in which molten glass is run down along both
side surfaces of amolded body with a cross section of a wedge
shape converging downward and also the molten glass is
joined and integrated just under a lower edge part of the
molded body and while cooling an integrated sheet-shaped
glass ribbon, the glass ribbon is drawn downward and
molded.

[0003] Patent Document 1 describes the fact that in order to
inhibit molten glass running down from contracting in a width
direction by surface tension, the vicinity of both right and left
ends of both side surfaces of a molded body is provided with
a web-like member and an extension member intersecting
with the web-like member and downward inclined to the
web-like member. The end in the width direction of the mol-
ten glass runs along a surface of the web-like member and
then runs along a surface of the extension member.

[0004] Patent Document 2 describes the fact that in order to
inhibit molten glass running down from contracting in a width
direction by surface tension, the vicinity of both right and left
ends of both side surfaces (front and back surfaces) of a
molded body is provided with a guide wall for integrally
coupling the front and back at the lower edge of the molded
body and a triangular fin-like projection body in which two
sides are fixed in contact with an inner wall of the lower end
of'the guide wall and the lower edge of the molded body. The
end in the width direction of the molten glass contacts with
the fin-like projection body and wets, whereby a force by
which the molten glass is expanded outward is exerted and the
molten glass can be inhibited from contracting inward.

BACKGROUND ART DOCUMENTS

Patent Document

[0005] Patent Document 1: JP-T-2008-531452
[0006] Patent Document 2: JP-B-3-55422
SUMMARY OF THE INVENTION
Problems that the Invention is to Solve
[0007] However, in a manufacturing method of Patent

Document 1, the web-like member and the extension member
with which the end in the width direction of the molten glass
contacts are fixed to the lower edge of the molded body, so
that it may be difficult to adjust a shape dimension of a glass
ribbon.

[0008] Similarly, in a manufacturing method of Patent
Document 2, the fin-like projection body with which both
ends in the width direction of the molten glass contacts is
fixed to the lower edge of the molded body, so that it may be
difficult to adjust a shape dimension of a glass ribbon.
[0009] The invention has been implemented in view of the
problem described above, and an object of the invention is to
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provide amethod and a device for manufacturing a glass sheet
capable of easily adjusting a shape dimension of a glass
ribbon.

Means for Solving the Problems

[0010] In order to solve the above-mentioned problem, the
present invention relates to a method for manufacturing a
glass sheet, the method comprising:

[0011] running down molten glass along both side surfaces
of'a molded body;

[0012] joining and integrating the molten glass just under a
lower edge part of the molded body; and

[0013] drawing downward and molding an integrated
sheet-shaped glass ribbon,

[0014] wherein a guide member which contacts to an end in
a width direction of a joined molten glass is provided, and a
relative position and/or a relative angle between the guide
member and a lower edge of the molded body is/are adjusted.
[0015] Also, the present invention relates to a device for
manufacturing a glass sheet, comprising a molded body for
joining and integrating molten glass run down along both side
surfaces of the molded body just under a lower edge part, in
which a sheet-shaped glass ribbon integrated by the molded
body is drawn downward and molded,

[0016] wherein the device comprises a guide member
which contacts with an end in a width direction of a joined
molten glass and is supported so that a position and/or an
angle with respect to a lower edge of the molded body is/are
adjustable.

Advantage of the Invention

[0017] According to the invention, a method and a device
for manufacturing a glass sheet capable of easily adjusting a
shape dimension of the glass ribbon can be provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a sectional view showing a manufacturing
device of a glass sheet according to one embodiment of the
invention.

[0019] FIG. 2 is a functional block diagram showing a
control system of the manufacturing device of the glass sheet
of FIG. 1.

[0020] FIG. 3 is a partially cutaway side view showing a
main part of the manufacturing device of the glass sheet of
FIG. 1.

[0021] FIG. 4 is a sectional view taken along line A-A' of
FIG. 3.
[0022] FIG. 5 is a perspective view showing a positional

relation between molten glass 15 and a distal end 33 of a guide
member 32.

[0023] FIG. 6 is a perspective view describing a configura-
tion and an operation of a support mechanism 41.

[0024] FIG. 7 is a perspective view showing a modified
example of FIG. 5.

[0025] FIG. 8 is a perspective view showing another modi-
fied example of FIG. 5.

[0026] FIG. 9 is a perspective view showing a modified
example of FIG. 8.

[0027] FIG. 10 is a perspective view showing another
modified example of FIG. 8.

[0028] FIG. 11A is a top view showing a distal end 33B of
a guide member 32B of FIG. 10 and the periphery ofthe distal
end.

Petitioner Ex 1006 017



US 2012/0111060 Al

[0029] FIG. 11B is a partially sectional side view showing
the distal end 33B of the guide member 32B of FIG. 10 and
the periphery of the distal end.

[0030] FIG.11C s a front view showing the distal end 33B
of'the guide member 32B of FIG. 10 and the periphery of the
distal end.

[0031] FIG. 11D is a perspective view showing the distal
end 33B of the guide member 32B of FIG. 10 and the periph-
ery of the distal end.

[0032] FIG. 12 is a perspective view showing a further
modified example of FIG. 8.

[0033] FIG.13A is atop view showing a distal end 33B of
a guide member 32B of FIG. 12 and the periphery ofthe distal
end.

[0034] FIG. 13B is a partially sectional side view showing
the distal end 33B of the guide member 32B of FIG. 12 and
the periphery of the distal end.

[0035] FIG.13C s a front view showing the distal end 33B
of'the guide member 32B of FIG. 12 and the periphery of the
distal end.

[0036] FIG. 13D is a perspective view showing the distal
end 33B of the guide member 32B of FIG. 12 and the periph-
ery of the distal end.

MODE FOR CARRYING OUT THE INVENTION

[0037] A mode for carrying out the invention will herein-
after be described with reference to the drawings.

[0038] FIG.1 is a sectional view showing a manufacturing
device of a glass sheet which is one embodiment of the
invention. FIG. 2 is a functional block diagram showing a
control system of the manufacturing device of the glass sheet
of FIG. 1.

[0039] The manufacturing device of the glass sheet has a
molded body 11 for joining and integrating molten glass run
down along both side surfaces just under a lower edge part, a
molding chamber 12 in which the molded body 11 is
arranged, and a molding chamber opening 13 for drawing
downward a sheet-shaped glass ribbon integrated by the
molded body 11 out of the molding chamber 12. The molding
chamber opening 13 is formed by an opening member 14.
[0040] The molded body 11 is constructed of, for example,
an alumina or zirconia refractory. The molded body 11 has a
cross section of a wedge shape converging downward. A
recess 16 for receiving molten glass 15 is formed in the upper
portion of the molded body 11. A molten glass supply pipe
(not shown) is connected to the recess 16. The molten glass 15
supplied from this molten glass supply pipe to the inside of
the recess 16 spills from an upper edge (that is, the upper edge
of the molded body 11) 11a of the recess 16 and runs down
along both side surfaces of the molded body 11 and joins just
under a lower edge part 115 of the molded body 11.

[0041] An angle 6 between both side surfaces in the lower
edge part 115 of the molded body 11 is preferably 15° to 36°.
When the angle 8 becomes larger than 36°, joining of the
molten glass run down along both side surfaces becomes
unstable. Particularly in the case of molding a thin glass sheet
with an average thickness of 0.3 mm or less, it is necessary to
draw thinly the joined molten glass 15 and stress applied to
the joined molten glass 15 is great, so that when the angle 0
becomes larger than 36°, joining of the molten glass 15 is
strongly disturbed and it becomes difficult to mold the molten
glass. Also, when the angle 6 becomes larger than 36°, a
transverse section of the molded body 11 becomes small and
the strength of the molded body 11 decreases, so that the
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molded body 11 may be creep-deformed. On the other hand,
when the angle 6 becomes smaller than 15°, the lower edge
part 115 may be damaged due to thermal stress when the
molded body 11 is heated in the case of starting up the manu-
facturing device of the glass sheet.

[0042] The joined molten glass 15 forms a sheet-shaped
glass ribbon 15A. The glass ribbon 15A is molded by drawing
downward by a pair of rollers 17 rotated and driven by a
driving device 71. A pair of rollers 17 is arranged by one set
in both right and left sides of the glass ribbon 15A, and
respectively pinches and draws downward the end in a width
direction of'the glass ribbon 15A. In addition, a pair of rollers
17 may be further arranged by plural sets in a vertical direc-
tion.

[0043] In the glass ribbon 15A after molding, both ends in
the width direction of the glass ribbon 15A are cut off and the
remaining center in the width direction is used as a glass sheet
which is a product.

[0044] The molding chamber 12 is arranged inside a fur-
nace chamber 18. The molding chamber 12 and the furnace
chamber 18 are partitioned by a partition wall 19. The parti-
tion wall 19 is placed and fixed on a floor surface of a furnace
wall 20 forming the furnace chamber 18. The partition wall 19
and the furnace wall 20 are constructed of a refractory.
[0045] FIG. 3 is a partially cutaway side view showing a
main part of the manufacturing device of the glass sheet of
FIG.1.InFIG. 3, adirection of arrow F shows a flow direction
of the glass ribbon 15A.

[0046] FIG. 4 is a sectional view taken along line A-A' of
FIG. 3.
[0047] The manufacturing device of the glass sheet has a

guide wall 31, a guide member 32, a support mechanism 41
and a temperature adjusting member 61 as shown in FIG. 3.
[0048] First, the guide wall 31 will be described.

[0049] The guide wall 31 is formed of, for example, an
alumina, zirconia or zircon refractory. The guide walls 31 are
respectively extended halfway from the upper edge 1la
toward a lower edge 11c¢ in the vicinities of both right and left
ends of both side surfaces of the molded body 11.

[0050] After the molten glass 15 running down along the
side surfaces of the molded body 11 expands to the guide
walls 31 of both right and left sides and runs down while
contacting with inner wall surfaces 31a of the guide walls 31
of both right and left sides, the molten glass 15 runs down
away from the guide walls 31 of both right and left sides.
[0051] As the molten glass 15 runs down along the side
surfaces of the molded body 11, the width of flow narrows by
surface tension in a natural state. On the other hand, by
providing the guide walls 31, the molten glass 15 running
down contacts with the guide walls 31 and wets, so that the
width of flow can be inhibited from contracting.

[0052] When the guide walls 31 are extended to the lower
edge 11c¢ of the molded body 11, a downward split flow 15B
along the inner wall surfaces 314 of the guide walls 31 tends
to occur as shown by a two-dot chain line in FIG. 4. In the
embodiment, the guide walls 31 are not extended to the lower
edge 11¢ ofthe molded body 11, so that occurrence of the split
flow 15B can be inhibited.

[0053] A position of a lower edge 315 of the guide wall 31
is properly set according to a shape dimension of the molded
body 11, a flow rate, viscosity, etc. of the molten glass 15. A
vertical distance L. (where the distance L is plus when the
lower edge 315 of the guide wall 31 is in the lower side
beyond a predetermined site 39 of the side surface of the
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molded body 11, and is minus when the lower edge 315 of the
guide wall 31 is in the upper side beyond the predetermined
site 39 of the side surface of the molded body 11) from the
lower edge 315 of the guide wall 31 to the predetermined site
39 of the side surface of the molded body 11 is preferably
-200 mm to 200 mm, more preferably -10 mm to 5 mm.
Here, the predetermined site 39 of the side surface of the
molded body 11 refers to an upper edge of a region in which
the molten glass 15 is in contact from the lower side in the side
surface of the molded body 11. When the distance L is larger
than 200 mm, the split flow 15B tends to occur. When the
distance L is smaller than —200 mm, the contraction width of
flow by surface tension is too large.

[0054] Next, the guide member 32 will be described.
[0055] The guide member 32 is formed of high heat-resis-
tant and corrosion-resistant materials, for example, ceramics
or heat-resistant alloy. As the ceramics, for example, alumina,
zirconia, zircon, silicon nitride, silicon carbide, boron nitride,
or an alumina or zirconia refractory can be used. As the
heat-resistant alloy, for example, iron-chromium alloy, nickel
alloy or cobalt alloy can be used.

[0056] The guide members 32 are installed one by one in
both right and left sides of the molten glass 15 joining just
under the lower edge part 116 of the molded body 11. The
joined molten glass 15 expands to distal ends 33 of the guide
members 32 of both right and left sides and runs down in a
state of contacting with the distal ends 33. As the molten glass
15 runs down, the width of flow narrows by surface tension in
a natural state. On the other hand, by providing the guide
members 32, the joined molten glass 15 contacts with the
distal ends 33 of the guide members 32 and wets, so that the
width of flow can be inhibited from narrowing.

[0057] A vertical spacing S between the distal end 33 of the
guide member 32 and the lower edge 11¢ of the molded body
11 is preferably 30 mm or less. When the spacing S is larger
than 30 mm, the width of flow contracts greatly as soon as the
molten glass 15 separates from the lower edge part 115 of the
molded body 11. In addition, the distal end 33 of the guide
member 32 may contact with the lower edge part 115 of the
molded body 11 as long as the relative position and/or angle
can be changed.

[0058] FIG. 5 is a perspective view showing a positional
relation between the joined molten glass 15 and the distal end
33 of the guide member 32.

[0059] In an example shown in FIG. 5, the guide member
32 is formed in a long flat plate shape. The end in the width
direction of the joined molten glass 15 runs down while
contacting with both side surfaces 334 of the distal end 33 of
the guide member 32. As a result, the molten glass 15 is
resistant to separating from the distal end 33 of the guide
member 32 when the flow of the molten glass 15 is disturbed
and its width narrows.

[0060] A taper-shaped protrusion 34 projecting downward
is formed integrally to the distal end 33 of the guide member
32. As the end in the width direction of the joined molten glass
15 runs down, the end in the width direction moves toward a
lower end 34a of the triangular plate-shaped protrusion 34
and separates from the protrusion 34 in the vicinity of the
lower end 34a of the protrusion 34.

[0061] When the protrusion 34 is not formed, the molten
glass 15 in contact with the guide member 32 may slip in a
longitudinal direction of the guide member 32 when the mol-
ten glass 15 separates from the guide member 32. As a result,
the flow of the molten glass 15 tends to become unstable.
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[0062] In addition, in the example shown in FIG. 5, the
protrusion 34 has the triangular plate shape, but may have a
triangular pyramid shape. In short, the protrusion 34 has only
to have the taper shape projecting downward.

[0063] A surface of the distal end 33 of the guide member
32 may have a first region 35 which contacts with the molten
glass 15 and wets, n and a second regio 36 in which the molten
glass 15 is more resistant to wetting than the first region 35 as
shown in FIG. 5. The first region 35 is set to the distal end side
beyond the second region 36. Consequently, the molten glass
15 in contact with the guide member 32 can be inhibited from
slipping in the longitudinal direction of the guide member 32,
and the flow of the molten glass 15 can be stabilized.

[0064] A method for forming the first and second regions
35, 36 with different wettability includes a method for form-
ing a thin film with wettability lower than that of the guide
member 32 on a part of the surface of the distal end 33 of the
guide member 32. For example, slurry of boron nitride with
wettability lower than that of alumina is applied to a part of
the surface of the distal end 33 of the guide member 32 made
of alumina and is dried to form the thin film with lower
wettability.

[0065] Other methods include, for example, a method for
forming a thin film with wettability higher than that of the
guide member 32 on a part of the surface of the distal end 33
of'the guide member 32, a method for coupling two members
with different wettability, or a method for surface-treating a
part of the guide member 32 by plasma.

[0066] As other materials with high wettability, platinum,
platinum group alloy, reinforced platinum, reinforced plati-
num alloy, etc. are given, and as materials with low wettabil-
ity, nitride-based ceramics, silicon nitride-boron nitride com-
posite material, gold or gold-containing alloy, carbon-based
material such as carbon or graphite, nitride-carbide compos-
ite material, etc. are given.

[0067] AsshowninFIG. 3, the guide member 32 is inserted
into the molding chamber 12 from an opening 28 of the
furnace wall 20 and has a configuration replaceable without
demolishing the partition wall 19 or the furnace wall 20. It is
necessary to stop manufacture of the glass sheet for a long
time in the case of demolishing the partition wall 19 or the
furnace wall 20.

[0068] The guide member 32 is supported by the support
mechanism 41 so that a position and/or an angle with respect
to the lower edge 11¢ of the molded body 11 is/are adjustable.
[0069] Next, the support mechanism 41 will be described
with reference to FIGS. 3 and 6.

[0070] The support mechanism 41 is a mechanism for sup-
porting the guide member 32 so as to be able to adjust a
position and/or an angle with respect to the lower edge 11¢ of
the molded body 11. The support mechanism 41 is provided
in the vicinity of the opening 28 of the furnace wall 20.

[0071] For example, the support mechanism 41 includes a
first support member 42 for slidably supporting a proximal
end 37 of the guide member 32 in a longitudinal direction of
the guide member 32, and a second support member 43 for
pivotally supporting the first support member 42 in a vertical
direction and a horizontal direction with respect to the fur-
nace wall 20.

[0072] The first support member 42 is formed of a metal
material such as stainless steel, and is not particularly limited
to its material. A linear guide hole 44 is formed in the first
support member 42. A screw part 38 of the guide member 32
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is inserted into the guide hole 44. The first support member 42
is fastened to the screw part 38 by a nut.

[0073] The second support member 43 is formed of a metal
material such as stainless steel, and is not particularly limited
to its material. The second support member 43 is formed in an
L shape and is configured to integrally form a horizontal plate
part 46 and a vertical plate part 47.

[0074] A pivotal support hole 48 and a circularly arcuate
cam hole 49 around the pivotal support hole 48 are formed in
the horizontal plate part 46. Screw parts fixed to the furnace
wall 20 are respectively inserted into the pivotal support hole
48 and the cam hole 49. The horizontal plate part 46 is
fastened to these screw parts by nuts.

[0075] A pivotal support hole 51 and a circularly arcuate
cam hole 52 around the pivotal support hole 51 are formed in
the vertical plate part 47. Screw parts projected on the first
support member 42 are inserted into the pivotal support hole
51 and the cam hole 52. The vertical plate part 47 is fastened
to these screw parts by nuts.

[0076] In the support mechanism 41 configured as
described above, each of the nuts is loosened manually and
the first support member 42 is turned in the horizontal direc-
tion and the vertical direction with respect to the furnace wall
20 and an angle is adjusted. Also, the guide member 32 is slid
with respect to the first support member 42 and a position is
adjusted. Consequently, the relative position and/or angle
between the guide member 32 and the lower edge 11¢ of the
molded body 11 can be adjusted. After adjustment, each of the
nuts is tightened and the position and/or angle is/are fixed.
[0077] Inaddition, in the embodiment, the relative position
and/or angle between the guide member 32 and the lower
edge 11¢ of the molded body 11 is/are adjusted manually, but
the invention is not limited to this. That is, the relative position
and/or angle between the guide member 32 and the lower
edge 11c¢ of the molded body 11 may be adjusted automati-
cally by driving the support mechanism 41 by an actuator 76
(see FIG. 2) such as an oil hydraulic cylinder, an air cylinder
or a motor.

[0078] Next, adjustment of the relative position and/or
angle between the guide member 32 and the lower edge 11c of
the molded body 11 will be described.

[0079] Therelative position and/or angle between the guide
member 32 and the lower edge 11¢ of the molded body 11 is
adjusted so that the glass ribbon 15A after molding has a
desired shape dimension. The right and left guide members
32, 32 may be adjusted symmetrically or asymmetrically.
[0080] For example, the relative position and/or angle
between the guide member 32 and the lower edge 11¢ of the
molded body 11 is adjusted based on an average thickness of
the glass sheet taken out of the center in the width direction of
the glass ribbon 15A after molding. When a flow rate of the
molten glass 15 is constant, as the average thickness of the
glass sheet becomes thin, it is necessary to draw the joined
molten glass 15 more thinly, and stress applied to the joined
molten glass 15 increases. Hence, the distal ends 33 of the
guide members 32 of the right and left sides are inward moved
so that the ends in the width direction of the joined molten
glass 15 can surely be supported as the average thickness of
the glass sheet becomes thin.

[0081] Also, when a longitudinal wrinkle is formed along a
longitudinal direction in the end in the width direction of the
glass ribbon 15A after molding, the guide member 32 in
contact with the end in the width direction is turned in the
vertical direction and the angle is adjusted. Consequently, the
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flow of the inside of the end in the width direction of the
joined molten glass 15 can be adjusted and formation of
subsequent longitudinal wrinkles can be avoided.

[0082] Further, when the end in the width direction of the
glass ribbon 15A after molding warps, the guide member 32
in contact with the end in the width direction is turned in the
horizontal direction and the angle is adjusted. Consequently,
the position of the end in the width direction of the joined
molten glass 15 can be adjusted and occurrence of subsequent
warps can be avoided.

[0083] Also, by repeating adjustment of the position and/or
angle between the guide member 32 and the lower edge 11c of
the molded body 11 and measurement of a shape dimension
of the glass sheet manufactured after the adjustment, the
manufactured glass sheet can be formed in a desired shape
dimension. The shape dimension of the glass sheet manufac-
tured after the adjustment is measured by a measuring device
77 (see FIG. 2).

[0084] In addition, the measuring device 77 may be con-
nected to a controller 73. In this case, when the controller 73
receives a measured result from the measuring device 77, the
controller 73 drives the support mechanism 41 by the actuator
76 so that the glass sheet manufactured from now is formed in
the desired shape dimension, and adjusts the position and/or
angle between the guide member 32 and the lower edge 11c of
the molded body 11.

[0085] Incidentally, the proper position and/or angle
between the guide member 32 and the lower edge 11¢ of the
molded body 11 tends to vary depending on molding condi-
tions. This tendency is remarkable as an average thickness of
the glass sheet becomes thin, and is particularly remarkable
since rigidity of the glass sheet becomes low when the aver-
age thickness of the glass sheet is 0.3 mm or less.

[0086] Here, the molding conditions refer to conditions of
molding the glass sheet, and include, for example, states of
components (the molded body 11, the partition wall 19, a
heating element, etc.) constructing the manufacturing device
of'the glass sheet in addition to composition or average thick-
ness of the glass sheet, a force by which the glass ribbon 15A
is drawn downward, thickness of the end in the width direc-
tion, temperature distribution or conveyance speed of the
glass ribbon 15A.

[0087] On the other hand, in this embodiment, by adjusting
the relative position and/or angle between the guide member
32 and the lower edge 11¢ of the molded body 11, a change in
the molding conditions can be handled easily and the glass
sheet with a desired dimension shape can be obtained. This
effect is remarkable when the average thickness of the glass
sheet is 0.3 mm or less. Also, this effect is remarkable when
the guide wall 31 is not extended to the lower edge 11¢ of the
molded body 11.

[0088] Next, the temperature adjusting member 61 will be
described.
[0089] The temperature adjusting member 61 is a member

for adjusting a temperature of the guide member 32. Tem-
perature distribution, viscosity distribution (and thus a shape
dimension) of the molten glass 15 in contact with the guide
member 32 can be adjusted by adjusting the temperature of
the guide member 32.

[0090] A member for heating the guide member 32
includes an internal heater embedded in the distal end 33 of
the guide member 32, and an external heater for heating the
proximal end 37 of the guide member 32 from the outside. In
the case of using the internal heater, the distal end 33 can be
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heated efficiently. In the case of using the external heater,
replacement and repair are facilitated. In the case of using the
external heater, a material of the guide member 32 desirably
has high thermal conductivity.

[0091] A member for cooling the guide member 32
includes a refrigerant supply device for feeding a refrigerant
to the inside of the guide member 32, and a refrigerant supply
device for spraying a refrigerant on the proximal end 37 of the
guide member 32 from the outside. In the case of feeding the
refrigerant to the inside, the distal end 33 of the guide member
32 can be cooled efficiently. In the case of spraying the refrig-
erant from the outside, replacement and repair are facilitated.
In the case of spraying the refrigerant from the outside, a
material of the guide member 32 desirably has high thermal
conductivity.

[0092] According to this embodiment as described above,
the position and/or angle between the guide member 32 and
the lower edge 11¢ of the molded body 11 is/are adjusted, so
that a shape of the glass ribbon 15A can be adjusted easily.
Consequently, a change in the molding conditions can be
handled easily and the glass sheet with a desired shape dimen-
sion can be obtained.

[0093] FIG. 7 is a perspective view showing a modified
example of FIG. 5.

[0094] In the modified example shown in FIG. 7, a distal
end 33A of a guide member 32A is formed in a cross section
of' a wedge shape converging toward the distal end. Also in
this case, like the case of FIG. 5, the end in the width direction
of'the joined molten glass 15 runs down while contacting with
both side surfaces 33Aa of the distal end 33A of the guide
member 32A. As a result, like the case of FIG. 5, the molten
glass 15 is resistant to separating from the distal end 33A of
the guide member 32A when the flow of the molten glass 15
is disturbed and its width narrows.

[0095] A taper-shaped protrusion 34A projecting down-
ward is formed integrally to the distal end 33A of the guide
member 32A like the case shown in FIG. 5. As the end in the
width direction of the joined molten glass 15 runs down, the
end in the width direction moves toward a lower end 34Aa of
the triangular pyramid-shaped protrusion 34A and separates
from the protrusion 34A in the vicinity of the lower end 34 Aa
of'the protrusion 34 A. As a result, the flow of the molten glass
15 tends to become stabilized like the case shown in FIG. 5.
[0096] A surface ofthe distal end 33 A of the guide member
32A may have a first region 35A which contacts with the
molten glass 15 and wets, and a second region 36A in which
the molten glass 15 is more resistant to wetting than the first
region 35A like the case shown in FIG. 5. Consequently, like
the case shown in FIG. 5, the molten glass 15 in contact with
the guide member 32A can be inhibited from slipping in the
longitudinal direction of the guide member 32A, and the flow
of the molten glass 15 can be stabilized.

[0097] FIG. 8 is a perspective view showing another modi-
fied example of FIG. 5.

[0098] In the modified example shown in FIG. 8, an end
face in the width direction of the joined molten glass 15 runs
down while contacting with a distal end face 33Bb in a distal
end 33B of a guide member 32B. As a result, a situation in
which the flow of the molten glass 15 is disturbed and its
width varies can be inhibited by the distal end face 33Bb of
the guide member 32B.

[0099] When the flow of the molten glass 15 is disturbed
and its width varies, a shape dimension of the end in the width
direction of the glass ribbon 15A becomes irregular, so that
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the end in the width direction of the glass ribbon 15A may
break when the end in the width direction is pinched by a pair
of rollers 17.

[0100] A cross-sectional shape at the time of viewing the
distal end face 33Bb of the guide member 32B from a flow
direction F of the glass ribbon 15A is formed in a circularly
arcuate concave curved surface. In other words, in the distal
end face 33Bb of the guide member 32B, a shape in a cross
section orthogonal to a vertical direction is formed in the
circularly arcuate concave curved surface. Consequently, the
molten glass 15 is resistant to separating from the distal end
face 33Bb when the flow of the molten glass 15 is disturbed
and its width narrows.

[0101] In addition, the distal end face 33Bb of the guide
member 32B may be formed in a flat surface. Also in this case,
the molten glass 15 is relatively resistant to separating from
the distal end face 33Bb.

[0102] When the cross-sectional shape at the time of view-
ing the distal end face 33Bb of the guide member 32B from
the flow direction F of the glass ribbon 15A is formed in a
circularly arcuate convex curved surface, the molten glass 15
tends to slip and separate from the distal end face 33Bb when
the flow of the molten glass 15 is disturbed and its width
narrows.

[0103] FIG. 9 is a perspective view showing a modified
example of FIG. 8.

[0104] Inthe modified example shown in FIG. 9, a convex
part 81 is formed integrally to the distal end face 33Bb of the
guide member 32B shown in FIG. 8, and the end in the width
direction of the joined molten glass 15 runs down while
contacting with both side surfaces 814 of the convex part 81.
As aresult, like the case shown in FIG. 5, the molten glass 15
is resistant to separating from the convex part 81 when the
flow of the molten glass 15 is disturbed and its width narrows.
[0105] A taper-shaped protrusion 34B projecting down-
ward is formed integrally to the convex part 81. As the end in
the width direction of the joined molten glass 15 runs down,
the end in the width direction moves toward a lower end 34Ba
of the triangular plate-shaped protrusion 34B and separates
from the protrusion 34B in the vicinity of the lower end 34Ba
of'the protrusion 34B. As a result, the flow of the molten glass
15 tends to become stabilized.

[0106] In addition, in the example shown in FIG. 9, the
protrusion 34B has the triangular plate shape, but may have a
triangular pyramid shape. In short, the protrusion 34B has
only to have the taper shape projecting downward.

[0107] FIG. 10 is a perspective view showing another
modified example of FIG. 8. FIGS. 11A to 11D are views
showing a distal end 33B of a guide member 32B of FIG. 10
and the periphery of the distal end, and FIG. 11A is a top view,
and FIG. 11B is a partially sectional side view, and FIG. 11C
is a front view, and FIG. 11D is a perspective view.

[0108] Inthe modified example shown in FIG. 10, a taper-
shaped protrusion 34C projecting downward is formed inte-
grally to the distal end 33B of the guide member 32B shown
in FIG. 8. This protrusion 34C has a side surface 34Cb with a
shape (a circularly arcuate concave curved surface in cross-
sectional view) in which a shape of the distal end face 33Bb is
extended in a longitudinal direction of the distal end face
33Bb. An end face in the width direction of the molten glass
15 runs down while contacting with the side surface 34Cb.
[0109] As the end in the width direction of the joined mol-
ten glass 15 runs down, the end in the width direction moves
toward a lower end 34Ca of the protrusion 34C and separates
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from the protrusion 34C in the vicinity of the lower end 34Ca
of'the protrusion 34C. As a result, the flow of the molten glass
15 tends to become stabilized.

[0110] FIG. 12 is a perspective view showing a further
modified example of FIG. 8. FIGS. 13A to 13D are views
showing a distal end 33B of a guide member 32B of FIG. 12
and the periphery of the distal end, and FIG. 13A is a top view,
and FIG. 13B is a partially sectional side view, and FIG. 13C
is a front view, and FIG. 13D is a perspective view.

[0111] In the modified example shown in FIG. 12, a pro-
trusion 82 in addition to the convex part 81 of FIG. 9 and the
protrusion 34C of FIG. 10 is formed integrally to the distal
end 33B of the guide member 32B shown in FIG. 8. This
protrusion 82 has a triangular shape in side view, and is fixed
with two sides of the protrusion 82 in contact with a lower
surface of the convex part 81 and the side surface 34Cb of the
protrusion 34C. The protrusion 82 may have, for example, a
triangular plate shape as shown in FIG. 13D or a triangular
pyramid shape. In short, the protrusion 82 has only to have the
taper shape projecting downward.

[0112] The end in the width direction of the molten glass 15
runs down while contacting with both side surfaces 82a of
this protrusion 82. As a result, the molten glass 15 is resistant
to separating from the protrusion 82 when the flow of the
molten glass 15 is disturbed and its width narrows. Also, as
the end in the width direction of the molten glass 15 runs
down, the end in the width direction moves toward a lower
end 34Ca of the protrusion 34C and separates from the pro-
trusion 34C and the protrusion 82 in the vicinity of the lower
end 34Ca of the protrusion 34C. As a result, the flow of the
molten glass 15 tends to become stabilized.

[0113] The embodiment of the invention has been
described above in detail, but the invention is not limited to
the embodiment described above, and various modifications
and replacements can be made in the embodiment described
above without departing from the scope of the invention.

[0114] For example, in the embodiment described above,
the guide wall 31 is extended halfway from the upper edge
11a toward the lower edge 11c¢ of the molded body 11, but
may be extended to the lower edge 11¢ as long as the distance
L is within the range described above, or depending on a
shape of the guide wall 31 or the molded body 11.

[0115] Also, inthe embodiment described above, the guide
member 32, 32A, 32B is integrally formed in the longitudinal
direction, but may be divided into plural members in the
longitudinal direction as long as the relative position and/or
angle between the guide member and the lower edge 11¢ of
the molded body 11 can be adjusted.

[0116] Also,inthe embodiment described above, the proxi-
mal end 37 of the guide member 32, 32A, 32B is supported in
the support mechanism 41, but the invention is not limited to
this. For example, the center in the longitudinal direction of
the guide member 32, 32A, 32B may be supported in the
support mechanism 41.

[0117] Also, in the embodiment described above, the sup-
port mechanism 41 includes the first support member 42 and
the second support member 43, but may include only one of
the support members. When the support mechanism 41
includes only the first support member 42, the first support
member 42 is fixed to the furnace wall 20. When the support
mechanism 41 includes only the second support member 43,
the vertical plate part 47 of the second support member 43
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pivotally supports the guide member 32, 32A, 32B in the
vertical direction directly without intervention of the first
support member 42.

[0118] Also, in the embodiment described above, the first
support member 42 slidably supports the proximal end 37 of
the guide member 32, 32A, 32B in the longitudinal direction
of the guide member 32, 32A, 32B, but in addition to this
(instead of this), the first support member 42 may slidably
support the proximal end 37 in a direction orthogonal to the
longitudinal direction of the guide member 32, 32A, 32B.
[0119] The invention has been described in detail with ref-
erence to the specific embodiment, but it is apparent to those
skilled in the art that various changes or modifications can be
made without departing from the spirit and scope of the
invention.

[0120] The present application is based on Japanese patent
application No. 2009-164347 filed on Jul. 13, 2009, and the
contents of the patent application are hereby incorporated by
reference.

INDUSTRIAL APPLICABILITY

[0121] According to the invention, a method and a device
for manufacturing a glass sheet capable of easily adjusting a
shape dimension of a glass ribbon can be provided.

DESCRIPTION OF REFERENCE NUMERALS

AND SIGNS
[0122] 11 MOLDED BODY
[0123] 11a UPPER EDGE
[0124] 115 LOWER EDGE PART
[0125] 11c LOWER EDGE

[0126] 15 MOLTEN GLASS

[0127] 15A GLASS RIBBON
[0128] 32 GUIDE MEMBER
[0129] 33 DISTAL END
[0130] 33a SIDE SURFACE
[0131] 33Bb DISTAL END FACE
[0132] 34 PROTRUSION
[0133] 61 TEMPERATURE ADJUSTING MEMBER
[0134] 81 CONVEX PART

1. A method for manufacturing a glass sheet, the method
comprising:

running down molten glass along both side surfaces of a

molded body;

joining and integrating the molten glass just under a lower

edge part of the molded body; and

drawing downward and molding an integrated sheet-

shaped glass ribbon,

wherein a guide member which contacts to an end in a

width direction of a joined molten glass is provided, and
a relative position and/or a relative angle between the
guide member and a lower edge of the molded body
is/are adjusted.

2. The method for manufacturing a glass sheet according to
claim 1, wherein the end in the width direction of the joined
molten glass runs down while contacting with both side sur-
faces of a distal end of the guide member.

3. The method for manufacturing a glass sheet according to
claim 1, wherein a surface of the distal end of the guide
member has a first region which contacts with the joined
molten glass and wets, and a second region in which the
joined molten glass is more resistant to wetting than the first
region.
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4. The method for manufacturing a glass sheet according to
claim 1, wherein an end face in the width direction of the
joined molten glass runs down while contacting with a distal
end face of the distal end of the guide member.

5. The method for manufacturing a glass sheet according to
claim 4, wherein a cross-sectional shape when viewing the
distal end face of the guide member from a flow direction of
the glass ribbon is a circularly arcuate concave curved surface
or a flat surface.

6. The method for manufacturing a glass sheet according to
claim 4, wherein the distal end face of the guide member is
provided with a convex part, and the end in the width direction
of the joined molten glass runs down while contacting with
both side surfaces of the convex part.

7. The method for manufacturing a glass sheet according to
claim 1, wherein a taper-shaped protrusion projecting down-
ward is formed in the distal end of the guide member.

8. The method for manufacturing a glass sheet according to
claim 1, wherein a temperature of the guide member is
adjusted.

9. The method for manufacturing a glass sheet according to
claim 1, wherein guide walls are respectively extended half-
way from an upper edge toward a lower edge in the vicinities
of both right and left ends of the both side surfaces of the
molded body, and

ends in a width direction of the molten glass running down

run down while contacting with the side surfaces of the
molded body, after the ends run down while contacting
with the side surfaces of the molded body and both
surfaces of inner wall surfaces of the guide walls.

10. The method for manufacturing a glass sheet according
to claim 1, wherein an average thickness ofa center in a width
direction of the glass ribbon after molding is 0.3 mm or less.

11. A device for manufacturing a glass sheet, comprising a
molded body for joining and integrating molten glass run
down along both side surfaces of the molded body just under
a lower edge part, in which a sheet-shaped glass ribbon inte-
grated by the molded body is drawn downward and molded,

wherein the device comprises a guide member which con-

tacts with an end in a width direction of a joined molten
glass and is supported so that a position and/or an angle
with respect to a lower edge of the molded body is/are
adjustable.
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12. The device for manufacturing a glass sheet according to
claim 11, wherein the end in the width direction of the joined
molten glass runs down while contacting with both side sur-
faces of a distal end of the guide member.

13. The device for manufacturing a glass sheet according to
claim 11, wherein a surface of the distal end of the guide
member has a first region which contacts with the joined
molten glass and wets, and a second region in which the
joined molten glass is more resistant to wetting than the first
region.

14. The device for manufacturing a glass sheet according to
claim 11, wherein an end face in the width direction of the
joined molten glass runs down while contacting with a distal
end face of the distal end of the guide member.

15. The device for manufacturing a glass sheet according to
claim 14, wherein a cross-sectional shape when viewing the
distal end face of the guide member from a flow direction of
the glass ribbon is a circularly arcuate concave curved surface
or a flat surface.

16. The device for manufacturing a glass sheet according to
claim 14, wherein the distal end face of the guide member is
provided with a convex part, and the end in the width direction
of the joined molten glass runs down while contacting with
both side surfaces of the convex part.

17.The device for manufacturing a glass sheet according to
claim 11, wherein a taper-shaped protrusion projecting down-
ward is formed in the distal end of the guide member.

18. The device for manufacturing a glass sheet according to
claim 11, further comprising a temperature adjusting member
for adjusting a temperature of the guide member.

19. The device for manufacturing a glass sheet according to
claim 11, wherein guide walls are respectively extended half-
way from an upper edge toward a lower edge in the vicinities
of both right and left ends of the both side surfaces of the
molded body, and

ends in a width direction of the molten glass running down

run down while contacting with the side surfaces of the
molded body, after the ends run down while contacting
with the side surfaces of the molded body and both
surfaces of inner wall surfaces of the guide walls.

20. The device for manufacturing a glass sheet according to
claim 11, wherein an average thickness of a center in a width
direction of the glass ribbon after molding is 0.3 mm or less.

sk sk sk sk sk
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