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Method of and apparatus for bending and tempering sheet glass
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Abstract

(EP0431895)

A glass sheet such as an automobile window glass sheet is bent to shape and tempered at one stage by a sheet glass
bending and tempering apparatus. The sheet glass bending and tempering apparatus has solid contact members for
pressing a glass sheet, which has been heated nearly to its softening point, to a desired shape and depriving the glass
sheet of heat to cool the glass sheet quickly, the solid contact means having a contact surface for contacting the glass
sheet and depriving the glass heat of heat therethrough. The contact surface has a plurality of grooves defined therein, and
a plurality of air outlet ports defined in each of the grooves, for applying cooling air to the glass sheet, and a plurality of air
inlet ports defined in each of the grooves, for drawing the air applied to the glass sheet. When the opposite surfaces of the
glass sheet are pressed by the solid contact members, the pressure is temporarily reduced and then increased again to
cool the glass sheet. The peripheral edge of the glass sheet, which requires a high degree of shaping accuracy, is cooled
quickly by the solid contact members, and the central region of the glass sheet, which requires high optical properties, is
cooled quickly by air jets. <IMAGE>
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Abstract

(EP3212585)

The invention relates to a tool (1) for holding at least one glass pane (1, 11) by means of a suction effect in a bending

process, comprising a frame-like, convex contact surface (2) and a cover (3), which has a peripheral air-guiding plate (4)

that surrounds the contact surface (2) at least in some regions, wherein the tool (1) is suitable for producing a first, reduced

pressure (pl) in a first pressure region (B1) between the air-guiding plate (4) and the contact surface (2); producing a

second pressure (p2) in a second pressure region (B2), which is arranged in a central region inside the contact surface (2),

wherein the second pressure (p2) is greater than the first pressure (p1).
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The panes (1, 2) are placed in a pre-bending ring (7a) on a movable bending ring holder (3).

|

The bending ring holder (3) travels into a furnace (4) and the panes (1, 2) are heated by a heating device

(6) to 580°C to 650°C.

|

The panes (1, 2) are pre-bent in the pre-bending ring (7a) by gravity to 5% to 40% of the mean final bend.

|

The panes (1, 2) are lifted by a convex suction device (5) in the pre-bending region (B1) and bent to 102%
to 130% of the mean final bend.

l

The panes (1, 2) are lifted by a second convex suction device (15) in the final bending region (B2) and

pressed adainst a concave counter mold (16) and bent.

|

The panes (1, 2) are bent by gravity in a final bending ring (7b) to the final bend and then cooled.
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(EP2463247)

The glass sheets (1,2) are placed in a ring (7a) that is on a movable bending ring holder (3), and ring holder is moved to a
furnace. The glass sheet is heated to softening temperature and is pre-bent to 5-50% of edge final bend. The glass sheet is
raised by a suction device (5) and bent by ring. The minimum distance is maintained between the glass sheet and an air
baffle in suction device. The glass sheet is placed in a bending ring (7b) and bent by heat radiation. The glass sheet is
raised from bending ring (7b) and pressed in a counter-mold (16), and then cooled. An independent claim is included for
device for bending glass sheet.

(From EP2463247 Al)
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Abstract

(EP1836136)

The invention relates to a method and device for cambering superimposed glass sheets. The inventive method consists in

picking up the sheets by a top mould provided with a suction means producing an upwardly directed airflow which passes

over the sheet edges, wherein said suction is sufficient for lifting and holding the superimposed sheets by said top mould,
in pressing the sheets between the top mould and an entire lower concave mould provided with holes in such a way that
the pressing is started when the suction of a previous step is not yet finished or near to be finished, in shaping the
superimposed sheets by sucking the main surface of a lower sheet through the holes of a lower concave mould in such a
way that the forming by suction is started when the pressing is not yet finished and in cooling the sheets. Said invention
makes it possible to produce optical defect-free windscreens
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Abstract

(EP0324690)

Processes for bending/quenching sheets of glass with a view to obtaining motor vehicle glazing. According to the invention
the sheet of glass (3) is transferred from the bending cell to the quenching cell on a continuous frame (1, 2) and is then
taken over during the quenching by noncontinuous means of prehension (9). <IMAGE>
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Method of bending glass sheets
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Abstract

(EP0830322)

A method of bending glass sheets, the method comprising the steps of gravity bending a glass sheet at elevated

temperature on a gravity bending mould in a gravity bending zone of a furnace, press bending the gravity bent glass sheet

to a desired shape with an upper mould while the glass sheet is supported by the gravity bending mould as a lower mould

in a press bending zone of the furnace and controlling the ambient temperature in the press bending zone thereby to

control the cooling rate of the glass sheet in the press bending zone. The invention also provides a method of press

bending glass sheets, the method comprising providing an initially bent glass sheet carried on an articulated gravity

bending mould and press bending the glass sheet to a final bent shape by an upper press bending mould which is lowered

onto the upper surface of the glass sheet, the upper press bending mould having a net weight of form 50 to 150 kg.
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A method, press station (12), and system (10) for forming glass sheets that are initially formed with an upwardly concave

curved shape with end portions (86) and an intermediate portion (88) having straight line elements that are subsequently
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formed with curved shapes to provide curvature along transverse directions. The forming is performed by initially providing
curvature to the straight line elements of the glass sheet end portions while the intermediate portion (88) still has the
straight line elements. The glass sheet intermediate portion is subsequently formed to provide curvature to its straight line
elements so the glass sheet has curvature in transverse directions.
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Abstract

(EP2627612)

The invention relates to a method for producing a tempered, bent sheet of glass, comprising bending a flat sheet of glass
by pressing it against a solid bending mould, following by tempering the sheet of glass on a tempering support comprising a
frame and at least one additional support connected to two points on the frame, the right-hand segment connecting said
two points of the frame, passing through the inside of the frame. The invention also relates to a support for the thermal
tempering of a sheet of glass, comprising a frame and at least one additional support connected to two points on the frame,
the right-hand segment connecting said two points of the frame, passing through the inside of the frame, characterised in
that the additional support comprises a contact surface for the sheet of glass, and a structural part that is more rigid than
the contact surface and arranged beneath the contact surface, the position of the contact surface being adjustable by
pressing on the structural part. The invention enables the bending of sheets of glass with a high level of precision,
especially for the production of solar mirrors.
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Abstract

(JP2014051417)

PROBLEM TO BE SOLVED: To provide a supporting ring for glass molding, an apparatus for bending molding of glass and
a method for bending molding of glass in order to increase the effect of preventing cracks and chips which tend to occur in
the peripheral portion of a glass plate.

SOLUTION: The supporting ring, which is used for forming a glass plate by supporting the peripheral portion of a glass
plate heated at a specified temperature and moving relatively closer to an upper mold having a downward convex shape in
order to bend the glass plate by pressing the glass plate against the upper mold, comprises a contact part and non-contact
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parts excluding the contact part. The contact part is formed such that the ring does not make contact with a first zone which
covers a specific first distance inwardly from the edge when the glass plate is pressed by the supporting ring for glass
molding and the upper mold, but makes contact with a second zone that covers a specific second distance from the inner
edge of the first zone. The width of the contact part is less than that of the non-contact parts.

COPYRIGHT: (C)2014,JPO&INPIT
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A sag-bending system is disclosed. The sag-bending system comprises a sag-bending glass support mold and a perimeter
thermal manager. The sag- bending glass support mold has a quadrilateral shape, a collective upper surface, and a
periphery. The support mold comprises a plurality of rib members extending in a first direction, each of the plurality of rib
members having a curved upper surface shaped to form the collective upper surface having a position and shape to
support a quadrilateral- shaped sag-bent glass sheet into a desired contour, each of the rib members further having a lower
surface, and a plurality of support members extending in a second direction between at least two of the plurality of rib
members, the second direction traverse to the first direction. The periphery of the support mold is formed by the edges of
the rib members. The perimeter thermal manager is sized and positioned to surround, to extend at least partially over, and
to extend at least partially under the periphery of the support mold. The thermal manager comprises an upper portion sized
and positioned to extend over the periphery portion of the collective upper surface, the upper portion extending over the
upper surface of at least one rib member, and a lower portion sized and positioned to extend under the periphery portion of
the support mold, the lower portion extending under the lower surface of the at least one rib member.
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Abstract

(KR20140085901)

The present invention relates to an apparatus and a method for bending a glass substrate which prevent damage of the
glass substrate and facilitate arrangement of the glass substrate in molds. The apparatus for bending the glass substrate
comprises: a lower mold having inclined planes and curved surfaces extended from the planes; and an upper mold having
a shape corresponding to the curved surfaces. A hinge unit is formed on one side of the upper and lower molds, and the
upper mold is arranged on top of the lower mold to be able to rotate.
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Abstract

(EP0561671)

Process for obtaining bent windowpanes according to which the windowpane (3) is heated in an oven, pressed between a
solid upper former (7) and a lower annular mould (10) and then conducted, with the aid of the said lower annular mould
(10) to a controlled cooling station, the annular mould (10) being maintained at a temperature chosen in a precise region
during the pressing operation and the transfer to the cooling station. The invention also relates to a bending device
comprising an annular mould (10) provided with an electrical resistance heater (35). The invention applies more particularly
to the production of laminated windowpanes. <IMAGE>
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