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(54) Grinding assembly for glass plates

(57) In a grinding assembly (5) for grinding a glass
sheet (B), a powered grinding wheel (14) is carried by a
supporting frame (8) hinged to a fixed structure (6) to
rotate to and from a work position, in which the grinding
wheel (14) grinds the sheet (B), and the supporting frame

(8) is maintained in a reference position by a positioning
device (18) having at least one spherical cap member
(24) carried by the supporting frame (8), and at least two
sloping reference surfaces (28) carried by the fixed struc-
ture (6) and contacting the spherical cap member (24) at
at least two diametrically opposite points (P).
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Description

[0001] The present invention relates to a glass sheet
grinding assembly.
[0002] The present invention may be used to advan-
tage, though not exclusively, on two-sided grinding ma-
chines, to which the following description refers purely
by way of example.
[0003] As is known, on a two-sided grinding machine,
the work sheet is fed along a straight grinding path be-
tween two opposite grinding assembly units, each for
grinding one side of the sheet.
[0004] Each unit comprises a number of independent
grinding assemblies, each comprising a frame, and a
powered grinding wheel fitted to the frame by a guide-
and-slide adjusting assembly for adjusting the position
of the grinding wheel in a direction perpendicular to the
path. Each frame is connected to the machine structure
to rotate about a horizontal axis parallel to the straight
path, to rotate the grinding wheel between a work posi-
tion, in which the grinding wheel extends downwards and
rotates about a vertical axis perpendicular to the sheet,
and a rest position, in which the grinding wheel axis of
rotation is horizontal to change the grinding wheel quickly
and easily.
[0005] When the grinding wheel is in the work position,
the frame rests against a flat horizontal reference surface
of the machine structure.
[0006] Though widely used, known positioning assem-
blies of the above type are not altogether satisfactory,
mainly by failing to position the new grinding wheels
quickly, accurately, and consistently, and so preventing
use of automatic tool-change devices.
[0007] The reason for this lies mainly in machining dust
and waste settling on above mentioned flat horizontal
surface, between the latter and the frame at the first turn-
over of the frame, when the frame is rotated about the
horizontal axis, with the result that the actual position of
the frame, and therefore of the grinding wheel, deviates
increasingly from the theoretical reference position and
produces unpredictable positioning errors of the frame
and, consequently, of the grinding wheel, thus resulting
in variations in the size and geometry of the machined
sheets.
[0008] It is an object of the present invention to provide
a glass sheet grinding assembly designed to solve the
above problem cheaply and easily.
[0009] According to the present invention, there is pro-
vided a glass sheet grinding assembly comprising a fixed
structure; a movable supporting frame; a powered grind-
ing tool rotating about a respective axis and carried by
said movable frame; hinge means interposed between
said structure and said frame to allow the frame to rotate,
about a horizontal hinge axis, to and from a work position
in which the axis of said grinding tool is vertical; and po-
sitioning means for positioning said frame with respect
to said fixed structure; characterized in that said posi-
tioning means comprise at least one positioning assem-

bly comprising at least one spherical cap member located
on one of said supporting frame and said structure, and
at least two reference surfaces for, and located on dia-
metrically opposite sides of, said spherical cap member,
and carried by the other of said supporting frame and
said structure; said surfaces having respective straight
generating lines converging with one another and each
forming an angle of other than zero with a horizontal
plane.
[0010] In the grinding assembly defined above, the
generating lines preferably converge downwards, and
the respective reference surfaces define a bottom
through discharge opening.
[0011] Preferably, the reference surfaces are flat and
contact said spherical cap member at two diametrically
opposite points.
[0012] A non-limiting embodiment of the present inven-
tion will be described by way of example with reference
to the accompanying drawings, in which :

Figure 1 shows a partial view in perspective of a
grinding machine featuring grinding assemblies,
each in accordance with a preferred embodiment of
the present invention;
Figure 2 shows a larger-scale topside view of one of
the Figure 1 grinding assemblies;
Figure 3 shows a plan view of a detail in Figure 2;
Figure 4 shows a larger-scale section of a detail in
Figure 1.

[0013] Number 1 in Figure 1 indicates as a whole a
machine, e.g. a bevelling machine, for machining a glass
sheet B. Machine 1 comprises a fixed structure 2; a con-
veyor 3 for feeding sheet B in a longitudinal direction 4;
and, for each side of sheet B, a succession of grinding
assemblies 5 (only some shown in Figure 1) arranged
side by side in a direction parallel to the travelling direc-
tion 4 of sheet B, and each located over a respective flat
horizontal mounting wall 6 fixed to structure 2 and forming
part of assembly 5.
[0014] Each grinding assembly 5 comprises a movable
supporting frame 8, in turn comprising a mounting plate
9, the edge of which, parallel to direction 4, is hinged to
respective wall 6 by a hinge 10 to rotate, with respect to
wall 6, about a horizontal hinge axis 11 parallel to direc-
tion 4. Each frame 8 is fitted, by means of a respective
guide-and-slide assembly 12, with a known powered
spindle 13 fitted with a grinding wheel 14 rotating about
a respective axis 15.
[0015] Each frame 8 and respective grinding wheel 14
rotate, with respect to flat wall 6 and about axis 11, be-
tween a maintenance position shown in Figures 1 and 2,
and a work position shown in Figure 1. When frame 8 is
in the maintenance position, plate 9 extends vertically
upwards from flat wall 6, and respective spindle 13 is
positioned horizontally for easy changeover of grinding
wheel 14. Conversely, when frame 8 is in the work posi-
tion, plate 9 extends horizontally and is spaced vertically
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apart from flat wall 6, and axis 15 is positioned vertically.
[0016] With reference to Figure 2, each assembly 5
comprises a positioning device 18 interposed between
wall 6 and plate 9 to always set the frame, and therefore
grinding wheel 14, to the same work position. In the ex-
ample described, each device 18 comprises two posi-
tioning assemblies 19 and 20 spaced apart along an axis
21, which is parallel to axis 11 of hinge 10 and spaced
transversely apart from axis 11 towards conveyor 3.
[0017] With reference to Figures 3 and 4, each assem-
bly 19, 20 comprises a spherical cap member 24 forming
the end of a rod 25 (Figure 4), which is parallel to axis
15, is connected integrally to and projects from relative
plate 9, and is spaced apart from relative hinge 10; and
a corresponding housing seat 26 formed in the respective
flat wall 6.
[0018] As shown in Figures 3 and 4, each seat 26 is
bounded by two opposite surfaces 28 located on opposite
sides of spherical cap member 24, as shown in Figure
4, when spherical cap member 24 engages seat 26.
[0019] Each surface 28 comprises a flat bottom refer-
ence portion 29 connected to the top face of wall 6 by a
flat top lead-in portion 30. Bottom reference portions 29
slope and converge downwards to form a bottom inlet
opening 31 to a machining waste discharge channel 32
formed through wall 6, and have respective straight gen-
erating lines, each forming an angle A of other than zero
with a horizontal plane (Figure 4).
[0020] Each spherical cap member 24 is sized so that,
when it engages seat 26, it is detached from opening 31
and rests on bottom reference portions 29 at two diamet-
rically opposite points P (Figure 4).
[0021] With reference to Figure 2, assembly 20 differs
from assembly 19 by seat 26 being bounded by a conical
surface 35 and communicating downwards with dis-
charge channel 31. In this solution, spherical cap mem-
ber 24 rests on conical surface 35 along a circle, or at
least along two portions of a circle, if conical surface 35
has a non-circular directrix.
[0022] In a variation not shown, assembly 20 is re-
placed with one identical to and oriented the same way
as assembly 19; and, in a further variation, assembly 20
is replaced with one identical to but turned 90° with re-
spect to assembly 19 about an axis perpendicular to the
wall, so each frame 8, and therefore each grinding wheel
14, are positioned with reference to four contact points
located along two axes of a cross.
[0023] From the above explanation it appears that, in
each assembly 5, the constructional features of the de-
scribed positioning device 18 - in particular the point, or
at least linear, contact areas between the contacting
parts - provide for repositioning frame 8, and therefore
respective spindle 13 and grinding wheel 14, extremely
accurately - to within a hundredth of a millimetre - regard-
less of any external contaminants, such as glass dust,
lubricating and cooling fluid, and/or sludge formed by
mixing of the two. More specifically, plate 9 of each grind-
ing assembly 5 is set to a raised position with respect to

wall 6 of the machine structure; and, using reference sur-
faces sloping with respect to, and formed in, wall 6, any
dust, fluid or other contaminants are discharged auto-
matically and continually into discharge channels 32, and
so prevented from settling between and altering the rel-
ative positions of spherical cap members 24 and refer-
ence surfaces 28. Accurately positioning the frames to
within a hundredth of a millimetre removes any obstacle
to employing automatic tool-change systems and run-
ning the machine fully automatically.
[0024] Clearly, changes may be made to assemblies
5 as described herein. In particular, seats 26 may be
formed in plates 9, and spherical cap members 24 carried
by wall 6 of structure 2. In which case, one or more ma-
chining waste discharge openings may be formed around
spherical cap members 24, and channels 32 eliminated.
[0025] Also, seats 26 may be formed in parts associ-
ated with walls 6, as opposed to being formed directly in
walls 6.
[0026] And finally, any other machining tool may be
substituted for grinding wheel 14.

Claims

1. A glass sheet grinding assembly comprising a fixed
structure; a movable supporting frame; a powered
grinding tool rotating about a respective axis and car-
ried by said movable frame; hinge means interposed
between said structure and said frame to allow the
frame to rotate, about a horizontal hinge axis, to and
from a work position in which the axis of said grinding
tool is vertical; and positioning means for positioning
said frame with respect to said fixed structure; char-
acterized in that said positioning means comprise
at least one positioning assembly comprising at least
one spherical cap member located on one of said
supporting frame and said structure, and at least two
reference surfaces for, and located on diametrically
opposite sides of, said spherical cap member, and
located on the other of said supporting frame and
said structure; said surfaces having respective
straight generating lines converging with one anoth-
er and each forming an angle of other than zero with
a horizontal plane.

2. A grinding assembly as claimed in Claim 1, charac-
terized in that said generating lines converge down-
wards, and the respective reference surfaces define
a bottom through discharge opening.

3. A grinding assembly as claimed in Claim 1 or 2, char-
acterized in that said surfaces are flat and contact
said spherical cap member at two diametrically op-
posite points.

4. A grinding assembly as claimed in Claim 1 or 2, char-
acterized in that said surfaces form part of a conical
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surface, and contact said spherical cap member at
least along respective portions of a circle.

5. A grinding assembly as claimed in any one of the
foregoing Claims, characterized by comprising at
least one further said positioning assembly; said po-
sitioning assemblies being located along a direction
parallel to said hinge axis.

6. A grinding assembly as claimed in Claim 5, charac-
terized in that said further positioning assembly is
oriented the same way as or turned 90° with respect
to said positioning assembly; said reference surfac-
es contacting the respective said spherical cap mem-
bers at four points located along two axes of a cross.

7. A grinding assembly as claimed in any one of the
foregoing Claims, characterized in that said refer-
ence surfaces at least partly define a seat formed in
said structure.

8. A grinding assembly as claimed in any one of the
foregoing Claims, characterized in that said fixed
structure and said movable frame comprise a first
and a second substantially flat wall respectively; said
first and second wall being positioned facing and
spaced apart vertically when said movable frame is
in said work position; and said reference surfaces
being carried by said first wall, and said spherical
cap member projecting from said second wall.
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