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THE PLANE OF THE PLATE

(67) A machine for machining the peripheral edge of
plates of glass (L) or plates of natural or synthetic stone
material, or plates of plastic material, comprises means
for causing a plate (L) to be machined to advance in a
substantially vertical position along a first horizontal X
direction parallel to the plane of the plate (L), through a
processing station (W). The processing station (W) com-
prises at least one machining head (H1) for machining
the plate (L). The machining head is movable along a
second substantially vertical Y direction, and includes a

spindle coupled with a grinding tool (M) consisting of a
cup grinding wheel (M) having an axis of rotation (15)
parallel to the plane of the plate (L). The cup grinding
wheel (M) is orientable around an axis (9) orthogonal to
the plane of the plate (L), so that said cup machining
wheel (M) is adapted to be arranged selectively at least
in afirst position in which its axis of rotation (15) is parallel
to said second direction Y and in a second position in
which its axis of rotation (15) is parallel to said first direc-
tion X.
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Description

Field of the invention

[0001] The present invention relates to a machine for
machining the peripheral edge of plates, in particular
plates of glass or plates of natural or synthetic stone ma-
terial and plates of plastic material, in which the plates
are to be machined in a substantially vertical position,
said machine being of the type comprising:

- aguide structure for guiding a plate along a path in
a first horizontal direction X parallel to the plane of
the plate, while holding the plate in a substantially
vertical position,

- aprocessing station arranged along said path of the
plate and comprising at least one machining head
for machining the plate, said machining head being
movable along a second substantially vertical direc-
tion Y and said machining head including a motor-
ized spindle coupled with a grinding tool,

- atransport device for advancing the plate along said
path in said first direction X,

- an electronic control unit, for controlling the position
of said plate along said first direction X, for controlling
the position of said at least one machining head
along said second direction Y and for controlling the
rotation of said spindle, according to a programmed
machining cycle.

Prior art

[0002] Machines of the above indicated type have
been manufactured and marketed since long by the Ap-
plicant company. A machine of this type is for example
disclosed in document EP 2 719 501 A1 of the same
Applicant.

[0003] Originally, machines of this type have been
used for performing drilling operations on glass plates.
For this purpose, they usually have a processing station
comprising first and second machining heads movable
along said substantially vertical second Y direction, and
arranged on opposite sides with respect to the general
plane of the plate. The two machining heads have mo-
torized spindles provided with drilling tools adapted to
engage the glass plate from opposite sides, for perform-
ing a drilling operation through the plate.

[0004] Machines of the above indicated type have
been used also for machining the peripheral edge of glass
plates, in order to remove the sharp edge originated by
a previous cutting operation. To this end, the motorized
spindle of the machining head is coupled with a tangen-
tial-type grinding tool, having a cylindrical lateral wall
which enters in contact with the edge of the plate for
performing the grinding operation. After that a plate of a
quadrangular shape is positioned on the machine, the
front edge and the rear edge thereof (with reference to
the advancing direction of the plate in the machine) are

10

15

20

25

30

35

40

45

50

55

machined while holding the plate in a stationary position
along said first X direction and by moving the machining
head, or each machining head, along said substantially
vertical second Y direction. The upper and lower edges
of the plate are instead machined by moving the plate
along said first X direction and holding the machining
head, or each machining head, in a stationary position
along said substantially vertical second Y direction. A
machine of this type is disclosed in EP 2 039 464 A1.
[0005] Inmorerecenttimes, machines of this type were
further developed by providing automatic change of the
tool of one or both of the machining heads, in order to
perform different types of machining operations, such as
drilling operations on the plate, or grinding and polishing
operations on the edges of the plate, or milling opera-
tions, by which a portion of the plate is cut and removed
in order to form an aperture in the plate.

[0006] The maindrawback which is encountered in us-
ing these machines for operations for machining the pe-
ripheral edge of the plate lies in that it is impossible to
obtain a high quality surface finishing on the plate edge.
Thisis due to that the tangential-type grinding tools which
are used for this purpose have a metal cylindrical body
whose active lateral surface is made of an electrically-
deposited hard metal and is subjected to a deformation
of its profile following wear due to the machining opera-
tions. The deformation of the profile of the active surface
of the tangential grinding tool gives rise to the formation
of micro-grooves on the surface of the machined plate
edge.

[0007] In the endeavour to solve this problem, a ma-
chine of the type discussed herein has been proposed
in the past (see document EP 2 762 273 A1) comprising
a carriage movable along said first X direction and car-
rying one or more grinding tools in the form of cup grinding
wheels, of the type comprising an annular front active
surface, which is not subjected to the drawback of a
change of the profile of the active surface of the grinding
wheel due to wear. In this known solution, the cup grind-
ing wheels are adapted to engage the lower edge of the
plate positioned in the machine. Furthermore, in the case
of this known solution, there are further provided means
for rotating the plate in its plane, in order to enable all the
sides of the plate to be machined by the cup grinding
wheels carried by said movable carriage.

[0008] The main drawback of this known solution lies
in that it implies a greater complexity of the machine and
a lower productivity due to the dead times which are
needed for rotating the plate between machining of one
side of the plate and machining of an adjacent side of
the plate.

[0009] Inthe pastthere has been proposed a machine
for machining a glass plate in a vertical position, com-
prising a vertically movable machining head provided
with a machining tool constituted by a cup grinding wheel
(see EP 0 769 348 A1). However, this machine is of a
type different from that discussed herein, since it is in-
tended for the removal of a film of plastic material acting
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as a barrier against infrared rays (so-called low-emission
film) applied on one face of a plate to be machined. To
this end this solution has a machining head provided with
a cup grinding wheel having an axis orthogonal to the
plane of the plate to be machined.

Object of the invention

[0010] The object of the present invention is to over-
come the drawbacks of the known machines and to pro-
vide in particular a machine of the type indicated at the
beginning of the present description which is able to per-
form machining of the peripheral edge of a plate with a
high finishing quality, by extremely simple means and
with a high production efficiency.

Summary of the invention

[0011] In view of achieving this object, the invention
provides a machine having the features which have been
indicated at the beginning of the present description and
further characterized in that the spindle carried by said
at least one machining head which is movable along the
second Y direction is coupled with a grinding tool con-
sisting of a cup grinding wheel having an axis of rotation
parallel to the plane of the plate, and in that said cup
grinding wheel is orientable about an axis perpendicular
to the plane of the plate, so that said cup grinding wheel
is adapted to be arranged selectively at least in a first
position, in which its axis of rotation is parallel to said
second Y direction, and in a second position, in which its
axis of rotation is parallel to said first X direction,
whereby said cup grinding wheel is adapted to perform
the machining of the upper edge or the lower edge of the
plate when the cup grinding wheel is in said first position,
with its axis of rotation parallel to said second Y direction,
by means of a movement of the plate along said first X
direction, with said at least one machining head being in
a stationary position along said second Y direction,
while said cup grinding wheel is adapted to perform the
machining of the front edge or the rear edge of the plate
when the cup grinding wheel is in said second position,
with its axis of rotation parallel to said first X direction, by
means of a movement along said second Y direction of
said at least one machining head, with the plate beingin
a stationary position along said first X direction.

[0012] Due to the above indicated features, the ma-
chining of the peripheral edge of the plate is carried out
by one or more cup grinding wheels, having a substan-
tially planar annular front active surface, which is not sub-
jected to a change of its profile due to wear. Wear of the
active surface of the cup grinding wheel merely implies
a repositioning of the cup grinding wheel with respect to
the plate edge to be machined, which can be obtained
by the electronic controller of the machine, which is able
of controlling the position along the Y direction of the
machining head and the position along the X direction of
the plate, in order to provide proper engagement between
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the active surface of the cup grinding wheel and the edge
of the plate.

[0013] The provision on the machining head of at least
one tool in the form of a cup grinding wheel, which can
be oriented around an axis orthogonal to the general
plane of the plate, enables the various sides of the plate
to be machined in sequence with minimum dead times
between machining of one side of the plate and that of
an adjacent side, with a resulting high productivity of the
machine.

[0014] Further preferred features of the invention are
indicated in the annexed dependent claims.

[0015] Inthe preferred embodiment of the machine ac-
cording to the invention, the cup grinding wheel is mount-
ed on a shaft which is rotatably supported within a tool-
carrying body. The latter is mounted on a supporting
structure which on its turn is carried by said machining
head so as to be orientable around an axis orthogonal
to the general plane of the plate. Also in the case of said
preferred embodiment, said motorized spindle has its ax-
is substantially coincident with said axis orthogonal to
the general plane of the plate, around which the support-
ing structure of the tool-carrying body can be oriented.
[0016] Furthermore, said tool-carrying body carries a
90-degrees mechanical transmission for connecting the
motorized spindle to the shaft of said cup grinding wheel.
In a first solution, said tool-carrying body forms part of a
separate tool-carrying unit, removably connected to said
orientable supporting structure. In this case, the 90-de-
grees mechanical transmission carried by said tool-car-
rying body has an input shaft which is removably coupled
with said motorized spindle.

[0017] In an alternative solution, said tool-carrying
body is rigidly connected to said orientable supporting
structure and the 90-degrees mechanical transmission
carried by said tool-carrying body has an input shaft per-
manently coupled with said motorized spindle. In both
said solutions, said machining head carrying the cup
grinding wheel can be a dedicated machining head,
which is provided in addition to one or more machining
heads of the machine on which further machining tools
can be coupled, for performing further machining oper-
ations on the plate.

[0018] Inthe case of the first solution, in which the tool-
carrying body forms part of a separate tool-carrying unit,
the machining head to which this tool-carrying unit is as-
sociated can be the machining head of a conventional
machine, on which further machining tools can be cou-
pled, for performing further machining operations on the
plate.

[0019] In the case of any of the above indicated solu-
tions, but above all in the case of the solution with a ded-
icated head and a tool-carrying body rigidly connected
to the orientable support around an axis orthogonal to
the plane of the plate, a removable connection between
the cup grinding wheel and the associated shaft can be
provided.

[0020] According to a further preferred feature of the
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invention, the tool-carrying body on which the shaft of
the cup grinding wheel is rotatably mounted, also carries
a guiding carriage for guiding the plate during the ma-
chining operation. This guiding carriage has at least one
ormore primary guiding wheels which are freely rotatable
around respective axes parallel to the axis of the cup
grinding wheel, for engagement on one face of the plate
and atleastone or more secondary guiding wheels which
are freely rotatable around axes parallel to the axis of the
cup grinding wheel, for engagement on the opposite face
of the plate. These primary and secondary guiding
wheels are carried by respective support pins which are
displaceable relative to one another in a direction orthog-
onal to the plane of the plate, to enable the plate to be
clamped and guided during machining thereof between
said primary and secondary wheels, so as to prevent or
reduce vibrations of the plate during machining.

Brief description of the drawings

[0021] Further features and advantages of the inven-
tion will become apparent from the following description
with reference to the annexed drawings, given purely by
way of non limiting example, in which:

- figure 1is a diagrammatic perspective view of a ma-
chine according to the present invention,

- figure 2 is a diagrammatic perspective view of a tool-
carrying unit with which the machine of figure 1 is
provided, according to one embodiment of the
presentinvention, this tool-carrying unitbeing shown
in an operative position adapted for machining the
lower edge of a glass plate in the machine,

- figure 3 is a perspective view of the tool-carrying unit
of figure 2, which shows this unit in a different oper-
ative position, adapted for machining the rear edge
of the plate (with reference to the direction of ad-
vancement of the plate),

- figure 4 is a perspective view of the plate being ma-
chined, which shows the operative positions of the
cup grinding wheel associated to the tool-carrying
unit of figures 2, 3 respectively during machining of
the upper edge and machining of the front edge of
the glass plate,

- figure 5 is a further perspective view of the tool-car-
rying unit of figures 2-4, and

- figure 6 is a diagrammatic view in a lateral elevation
of the tool-carrying unit of figures 2-5.

Detailed description of the preferred embodiments

[0022] The machine according to the invention is gen-
erally designated in the drawings by reference numeral
1. According to the conventional art, machine 1 compris-
es a fixed supporting structure 2 defining a conveying
line extending along a longitudinal X direction, along
which the plates to be machined are caused to advance
while being held in a almost vertical plane. To this end,
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the machine comprises two longitudinal arrays of motor-
ized rollers 3,4 extending along the longitudinal X direc-
tion, upstream and downstream of a machining central
station W.

[0023] The plates to be machined come from the left-
hand end (with reference to the drawings) of the machine
and are caused to rest with their lower edge on the roller
line 3. As indicated, the plates are slightly inclined with
respect to the vertical plane, so that they rest with their
rear face (i.e. the face opposite to that facing towards the
viewer in the figures) on arrays of wheels R which are
freely rotatable around vertical axes, these arrays being
carried by longitudinal bars forming part of a fixed frame
5. A similar frame 6, with wheels R for supporting the rear
face of the machined plates, is arranged downstream of
the processing station W (with reference to the X direction
of advancement of the plates).

[0024] As an alternative to rollers 3, 4, as a conveying
device for conveying the plate in the X direction convey-
ing belts or automated clamp-like movable members can
be used. Also according to the conventional art, in the
case of the example shown here, advancement of the
plate L in the X direction is further obtained by means of
a plurality of suction-cup carrying carriages C, provided
with suction-cup members S which can be activated by
vacuum and are movable from a rearwardly displaced
position to a forwardly advanced position for engaging
the rear face of plate L (i.e. the face opposite to that facing
towards the viewer in the figures).

[0025] However, itis to be noted that the use of suction-
cup carrying carriages provided in the examples de-
scribed herein is not an essential feature of the present
invention. The conveying device for causing the plates
to advance along the X direction can simply comprise
the motorized rollers described above and/or alternative
devices, such as conveying belts and automated mova-
ble clamp-like members.

[0026] Inthecaseofthe embodimentdescribed herein,
each carriage C is independently slidably mounted on a
longitudinal guide (not shown in the drawings) of the base
fixed structure 2, so as to be movable along the X direc-
tion independently from the other suction-cup carrying
carriages. According to a technique known per se, each
carriage C is provided with motor means which drive
movement thereof along the X direction, such as in the
form of a motorized sprocket engaging a rack. Also these
details of construction are not shown herein since they
are known and do not fall, taken alone, within the scope
of the invention. Also the details relating to the suction-
cup gripping members S, the means for driving move-
ment of these suction-cup gripping members along the
direction orthogonal to the glass plate, between a rear-
wardly displaced position and a forwardly advanced po-
sition, and the means for communicating vacuum to the
suction-cup gripping members are not shown herein,
since they may be of any type known per se.

[0027] During machining of a glass plate, the general
plane of the glass plate L is ensured by the suction-cup
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members S of the suction-cup carrying carriages C. The
precise position of plate L along the X direction is also
ensured by carriages C, whose motor means are con-
trolled in synchronism by an electronic control unit E
which is associated with the machine (figure 1).

[0028] Also according to the conventional art, the
processing station W comprises a fixed pillar structure 7
on which two machining heads H1, H2 are movably
mounted parallel to a substantially vertical Y direction.
The movementalong the Y direction of each head is driv-
en by arespective electric motor (not shown). The heads
H1 and H2 each carry a motorized spindle having an axis
parallel to a third direction Z (figure 1) orthogonal to di-
rections Xand Y. Preferably, the spindle is also provided,
in a way known per se, with the possibility of moving
along the Z direction. According to the conventional art,
the spindle of each head can be selectively coupled with
a machining tool (such as a grinding tool or a drilling tool
or a milling tool or a combined tool). As shown in figure
1, at the top of the vertical structure 7 there is provided
a tool magazine carried by a rack which is horizontally
movable along the X direction with respect to structure
7 for enabling an automatic change of the tool carried by
each machining head H1, H2, according to a technique
known per se. As itis clearly apparent, these details are
shown herein purely by way of example, while the general
configuration of the machine can be made in any known
way.

[0029] ThetwoheadsH1, H2are arranged on opposite
sides with respect to the general plane of the plate to be
machined so that for example when on the spindles of
the heads H1, H2 drilling tools are mounted, they can
engage the plate L coaxially from opposite sides in order
to properly perform a drilling operation, according to a
technique known per se.

[0030] Also according to the conventional art, the ma-
chining operations of the longitudinal edges of the plate
(which are parallel to the X direction) are performed by
moving the carriages C along the X direction, with a si-
multaneous control of the position along the Y direction
of the heads H1, H2 (which simultaneously perform the
grinding operation on the upper and lower edges of the
plate). The machining operation on the vertical edges of
the plate is carried out by stopping the carriages C and
by moving one of the heads H1, H2 along the Y direction.
In the case of machining operations of this type, on the
spindles of heads H1, H2 there are mounted grinding
tools.

[0031] The electric motors which drive movement of
the machining heads H1, H2 along the Y direction, and
the movement of the suction-cup carrying carriages C
along the X direction are controlled by the electronic con-
trol unit E, according to any predetermined programme.
[0032] Figure 2-6 relate to one embodiment of the ma-
chine according to the invention. According to this em-
bodiment, one or both of the machining heads H1, H2 of
the machine are provided with a grinding tool M in the
form of a cup grinding wheel, for machining the edges of
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aglass plate L positioned in machine 1. As an alternative
to this solution, the cup grinding wheel M (or each cup
grinding wheel) can be associated with a respective ded-
icated machining head (not shown in figure 1) provided
in the machine in addition to the machining heads H1,
H2 and also movable at the processing station W along
the vertical Y direction. The cup grinding wheel M, or
each cup grinding wheel M, provided at the processing
station W, is of any type known to the experts in the field.
Typically the cup grinding wheel M has a cup shaped
metal body having an annular front surface M1 which is
substantially planar and coated with electrically-deposit-
ed fragments of hard material. Any other material and
configuration of the cup grinding wheel which are adapt-
ed for the purposes indicated herein can naturally be also
used.

[0033] Inthe case of the preferred embodiment shown
herein, the cup grinding wheel M is carried by a tool-
carrying body provided on a supporting structure T which
is mounted on the respective machining head (such as
machining head H1) so as to be orientable around a hor-
izontal axis 9 orthogonal to the general plane of the plate
in the machine (i.e. an axis parallel to direction Z shown
in figure 1). The orientable supporting structure T can be
rotated around the axis 9 with respect to the structure of
the head (such as H1) by means of an electric motor (not
shown) carried by the machining head (such as H1) and
controlled by the electronic control unit E of the machine.
[0034] The orientable supporting structure T rotatably
supports, around said axis 9, the body 12 of a spindle,
which is driven in rotation by means of an electric motor
(not shown) which is also carried by the orientable struc-
ture T. The motorized spindle 12 has one end portion
projecting outwardly from the orientable supporting struc-
ture T and having at its end face, in a way known per se,
a conical seat for removable coupling of the tool carrying
body.

[0035] In this embodiment the tool is carried by body
A1 of a tool-carrying unit A. With reference in particular
to figure 6, within body A1 there is rotatably mounted an
input shaft 13, diagrammatically shown in figure 8, which
is connected in rotation, by means of a mechanical 90-
degrees transmission, such as by means of a pair of con-
ical sprockets 13A, 14A (also shown diagrammatically in
figure 6) with an output shaft 14, which also is rotatably
mounted within body A1 around its axis 15 and having a
portion projecting outwardly from body A1 and carrying
the cup-grinding wheel M. The input shaft 13 has a con-
ical end portion W1, outside body A1, which is removably
coupled within the conical seat on the end surface of the
spindle (see in particular figure 2) by quick coupling
means of any known type. As a consequence of the
above described arrangement, in the coupled condition
of unit A with spindle 12, the axis 15 of the cup grinding
wheel M is arranged at 90 degrees with respect to axis
9 of spindle 12, around which the supporting structure is
orientable. As a result of this, the axis 15 of the cup grind-
ingwheel Mis arranged parallel to the plane of the plate L.
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[0036] The structure T carrying this spindle 12 is also
provided with the possibility of moving along the axis Z
with respect to the machining head by which it is sup-
ported, this movement along the Z direction being also
controlled by an electric motor (not shown) carried by the
head and controlled by unit E.

[0037] The coupling of the conical portion W1 within
the cooperating conical seat on the end surface of the
spindle 12 is used both for connecting shaft 13, and
hence grinding wheel M, in rotation with the spindle 12,
and also for supporting the entire tool-carrying unit A on
the orientable supporting structure T. In order to prevent
rotation of unit A, the latter is further connected rigidly to
the orientable structure by a rigid tubular arm B, which
projects in a cantilever fashion from the end surface of
the structure T parallel to the spindle 12 and which is
adapted to engage with its free end a bush b projecting
from a front surface 20 (see figure 2) of body A1. In the
coupled condition of the tool-carrying unit A on spindle
12, the unit A is therefore supported by the orientable
structure T through the spindle 12. At the same time, the
grinding wheel M of unit A is connected in rotation with
the spindle 12 and coupling between the tubular arm B
and the bush b prevents rotation of unit A with respect
to the spindle.

[0038] As shown for example in figure 6, the conical
portion W1 of unit A has, in a way known per se, a base
circumferential groove 9A which is used for the engage-
ment of a gripping member adapted for gripping unit A
and provided at each of the tool-receiving locations of
the tool magazine. According to the conventional art,
when the tool-carrying unit Ais arranged in the magazine
8, itis supported by said gripping member which engages
the circumferential groove 9A.

[0039] Also according to the conventional art, when
the tool-carrying unit A must be coupled with the spindle
12 carried by the machining head of the machine (such
asheadH1), the electronic control unit E drives the move-
ment of the head (such as H1) along the Y direction until
the axis of the spindle 12 is brought to be coincident with
the axis of a conical portion W1 of the unit A arranged in
the magazine, and subsequently drives a movement
along the Z direction of the spindle 12 and the tubular
arm B in order to obtain coupling of the conical portion
W1 within the conical seat in the spindle 12 and the cou-
pling of the end of the tubular arm B on bush b.

[0040] The movementalong the Z direction of the spin-
dle 12 and the tubular arm B is obtained since the entire
orientable structure T, beyond being rotatable around the
horizontal axis 9, on the machining head, is also movable
along the Z direction with respect to the machining head,
this movement along Z direction being driven by an elec-
tric motor (not shown) controlled by the electronic unit E.
[0041] Naturally, an inverted sequence of operations
is carried out when the tool-carrying unit A must be dis-
charged from the machining head into the magazine of
the machine, for example when a tool change must be
performed.
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[0042] By orienting the orientable supporting portion T
around axis 9, the cup grinding wheel M can be arranged
along different operative positions, with axis 15 of the
cup grinding wheel either parallel to the vertical Y direc-
tion or parallel to the X direction of the machine. When
the axis 15is oriented along the Y direction, the cup grind-
ing wheel can have its active surface M1 facing upwardly,
as shown in figure 2, so as to be adapted to machine the
lower edge of the glass plate L, or it can have its active
surface M1 facing downwardly (see the upper part of fig-
ure 4) so as to be adapted to machining of the upper
edge of the glass plate L. When instead the cup grinding
wheel M has its axis 15 oriented parallel to the X direction
of the machine it can have its active surface M oriented
forwardly or rearwardly (with respect to the direction of
advancement of plate L in the machine), so as to be
adapted to machine the rear edge of plate L (figure 3) or
the front edge of the plate (right-hand part of figure 4),
again with reference to the direction of advancement of
the plate in the machine.

[0043] Inorderto avoid orreduce vibrations of the plate
during machining by the cup grinding wheel M, the tool-
carrying unit A is provided with a guiding carriage which,
in the illustrated example, comprises two pairs of primary
and secondary wheels R1, R2 facing each other, which
are freely rotatably mounted on respective pins S1, S2
which are oriented parallel to axis 15 of the grinding wheel
M. The wheels R1, R2 are adapted to engage the two
opposite faces of the plate L. The pins S1 of the primary
wheels R1 are rigidly connected to body A1 of the tool-
carrying unit A, whereas each of the pins S2 is carried
independently by the stem 16 of arespective fluid cylinder
C1 mounted on body A1 of the tool-carrying unit.
[0044] Inthis manner, the position along the Z direction
ofthe unit A can be controlled so as to arrange the primary
wheels R1 in contact with the rear face of the plate L,
once the latter has arrived at the processing station W
of the machine. After this, each secondary wheel R2 can
be moved by means of the respective fluid cylinder C1
for bring it in contact with the front face of the plate.
[0045] In this manner, the two pairs of wheels R1, R2
are adapted to grip and guide therebetween the plate
during the machining operation, thus preventing or at
least reducing any vibrations of the plate.

[0046] It is important to note that in the case of the
embodiment illustrated herein there is provided a pair of
primary and secondary wheels R1, R2 both upstream
and downstream of the grinding wheel M, with reference
to the direction of movement of the grinding wheel M
relative to the plate. This always ensures that, when the
grinding wheel M comes in proximity of the final end of
one side of the plate on which the grinding wheel is op-
erating, and a pair of wheels have already come out of
the engagement with the plate, the other pair of wheels
are still engaged with the plate, so as to limit vibrations
thereof until a machining of said side of the plate is com-
pleted.

[0047] When it is necessary to perform a machining
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operation with a high quality of surface finishing on the
peripheral edge of the plate, the tool-carrying unit A is
coupled with the orientable supporting structure T, in the
way which has been illustrated above.

[0048] In order to perform a machining of the lower
edge of the plate L, the orientable support T is positioned
as shown in figure 2, so as to hold the cup grinding wheel
M with its axis 15 oriented parallel to the Y direction and
its active front surface M1 facing upwardly. In this con-
dition, the machining head carrying the orientable sup-
port T is held in a stationary position along the vertical Y
direction and the plate L is moved along the X direction.
At the same time, the motorized spindle 12 is put in ro-
tation, for driving rotation of the cup grinding wheel M
through the 90-degrees transmission carried by the tool-
carrying body of the tool-carrying unit A. The cup grinding
wheel M thus performs a machining operation with a high
quality of surface finishing on the lower edge of the plate
(figure 2).

[0049] In order to perform the machining operation of
the rear edge of the plate L (with reference to the direction
of advancement of the plate in the machine) the orient-
able supporting structure T is rotated so as to arrange
the cup grinding wheel M with its axis 15 oriented parallel
to the X direction and its active front surface M1 facing
forwardly, as shown in figure 3. The motorized spindle
12 is activated for putting the cup grinding wheel M in
rotation while the machining head which carries the ori-
entable support T is moved along the Y direction, with
the plate L held by carriage C in a stationary position
along the X direction.

[0050] The machine operations of the upper edge and
the front edge of the plate (figure 4) are carried out in a
similar way by orienting the cup grinding wheel M with
its axis 15 directed parallel to the Y direction and with its
active surface M1 facing downwardly, or by orienting the
axis 15 parallel to the X direction, with its active surface
M1 facing rearwardly, with respect to the advancement
direction of the plate in the machine.

[0051] During the machining operation of the lower
edge shown in figure 2, as also during the machining
operation of the upper edge, the glass plate L slides be-
tween the two pairs of guiding wheels R1, R2, which pre-
vent or at least reduce the vibrations of the plate during
the machining operation. During machining of the rear
edges shown in figure 3, as also during machining of the
front edge, the two pairs of guiding wheels R1, R2, roll
along the two faces of the plate, thus preventing or re-
ducing the vibrations of the plate.

[0052] Naturally, the embodiment shown herein repre-
sents only one example for working the invention.
[0053] In case of use of a tool-carrying unit of the type
shown infigures 2-6, it can be provided that the cup grind-
ing wheel M is permanently connected to the respective
shaft 14. In this case, when the cup grinding wheel M is
excessively worn, it is necessary to replace the entire
tool-carrying unit A. In any case, it is possible to provide
for the cup grinding wheel M to be removably connected
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to the respective shaft 14.

[0054] According to a variant, instead of providing a
tool-carrying unit A which can be separated with respect
tothe orientable supporting structure T, it can be provided
that this unit is integral with the orientable support T or
anyhow rigidly connected thereto so that it is only the cup
grinding wheel M which is removably coupled with the
respective shaft 14.

[0055] Furthermore, both in the solution with remova-
ble tool-carrying unit, and in the solution with a unit inte-
gral or rigidly connected with the orientable supporting
structure T, this arrangement can be provided on each
of the two machining heads H1, H2 of the machine, or
only one of them, or on a dedicated machine head, which
is additional with respect to the machining heads H1, H2
with which the machine is provided in order to perform a
number of additional machining operations.

[0056] The devices for removable connection of each
cup grinding wheel with the respective shaft, or of each
tool-carrying unit A with the respective supporting struc-
ture can naturally be made in any known manner.
[0057] Although the annexed drawings show the ap-
plication of a machine according to the invention to the
machining of a glass plate, the inventionis also applicable
to machining of plates of stone, marble, or stone material
in general, both natural or synthetic and, to machining of
plates of plastic material.

[0058] Naturally, while the principle of the invention re-
mains the same, the details of construction and the em-
bodiments may widely vary with respectto whathas been
described and illustrated purely by way of example, with-
out departing from the scope of the present invention.

Claims

1. A machine for machining the peripheral edge of
plates (L) of glass or plates of natural or synthetic
stone material or plates of plastic material, in which
the plates are to be machined in a substantially ver-
tical position, said machine comprising:

- a guide structure (3, 4, 5) for guiding a plate
(L) along a path in a first horizontal direction X
parallel to the plane of the plate (L), while holding
the plate in a substantially vertical position,

- a processing station (W) arranged along said
path of the plate and comprising at least one
machining head (H1, H2) for machining the plate
(L), said machining head (H1, H2) being mova-
ble along a second substantially vertical Y direc-
tion, and said machininghead (H1, H2) including
a motorized spindle (12) coupled with a grinding
tool (M),

- a transport device (C) for advancing the plate
(L) along said path in said first direction X,

- an electronic control unit (E), for controlling the
position of said plate along said first X direction,
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for controlling the position of said at least one
machining head (H1, H2) along said second Y
direction and for controlling the rotation of said
spindle, according to a programmed machining
cycle,

characterized in that said motorized spindle
(12) carried by said at least one machining head
(H1, H2) which is movable along the second di-
rection Y is coupled to a grinding tool consisting
of a cup grinding wheel (M) having an axis of
rotation (15) parallel to the plane of the plate (L),
and

in that said cup grinding wheel (M) is orientable
about an axis (9) perpendicular to the plane of
the plate (L), so that said cup grinding wheel (M)
is adapted to be arranged selectively at least in
a first position, in which its axis of rotation (15)
is parallel to said second direction Y, and in a
second position, in which its axis of rotation (15)
is parallel to said first direction X,

whereby said cup grinding wheel (M) is adapted
to perform the machining of the upper edge or
the lower edge of the plate (L) when the cup
grinding wheel (M) is in said first position, with
its axis of rotation (15) parallel to said second
direction Y, by means of amovement of the plate
(L) along said first direction X , with said at least
one machining head (H1, H2) being in a station-
ary position along said second direction Y,
while said cup grinding wheel (M) is adapted to
perform the machining of the front edge or the
rear edge of the plate (L) when the cup grinding
wheel is in said second position, with its axis of
rotation (15) parallel to said first X direction, by
means of a movement along said second direc-
tion Y of said at least one machining head, with
the plate (L) being in a stationary position along
said first direction X.

2. Machine according to claim 1, characterized in that

said cup grinding wheel is orientable so as to be ar-
ranged selectively:

- in a first position, with its axis of rotation (15)
parallel to said second direction (Y) and an ac-
tive front surface (M1) thereof facing upwardly,
- in a second position, with its axis of rotation
(15) parallel to said first direction X and said ac-
tive surface (M1) facing forwardly, with refer-
ence to the direction of advance of the plate in
the machine,

- In a third position, in which the axis of rotation
(15) is parallel to said second direction Y and
said active surface (M1) is facing downwardly,
and

- In afourth position, in which said axis of rotation
(15) is parallel to said first direction X and said
active surface (M1) is facing backwardly, with
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reference to the direction of advance of the plate

(L)

Machine according to claim 1, characterized in that
the cup grinding wheel (M) is mounted on a shaft
(14) which is rotatably supported within a tool-carry-
ing body (A1), and in that said tool-carrying body
(A1) is carried by a support structure (T) which in its
turn is carried by said machining head (H1) so that
it can be oriented about an axis (9) perpendicular to
the plane of the plate.

Machine according to claim 1, characterized in that
said motorized spindle (12) has its axis substantially
coincident with said axis (9) perpendicular to the
plane of the plate (L), around which said structure
(T) for supporting the tool-carrying body is rotatably
mounted, and in that said tool-carrying body (A1)
carries a 90-degrees mechanical transmission (13,
14) for connecting the motorized spindle (12) to a
shaft (14) of said cup grinding wheel (M).

Machine according to claim 3, characterized in that
said tool-carrying body (A1) is part of a separate tool-
carrying unit (A) removably connected to said orient-
able supporting structure (T), said 90-degrees me-
chanical transmission (13, 14) being carried by said
supporting body (A1) and having an input shaft (13)
removably coupled with said motorized spindle (12).

Machine according to claim 5, characterized in that
said motorized spindle (12) is carried by said orient-
able supporting structure (T), in that the body (A1)
of said tool-carrying unit (A) is connected to said ori-
entable supporting structure (T) by means of said
coupling between the input shaft (13) of the tool-car-
rying unit (A) and said motorized spindle (12) and by
means of a further coupling (b, B) between the ori-
entable supporting structure (T) and the body (A1)
of said tool-carrying unit (A) which prevents a rotation
of said unit (A) around the axis (9) of the spindle (12).

Machine according to claim 5, characterized in that
further machining tools, for performing further ma-
chining operations on the plate, can be selectively
removably coupled with the machininghead (H1, H2)
which removably carries said tool-carrying unit (A).

Machine according to claim 3, characterized in that
said tool-carrying body (A1) is rigidly connected to
said orientable supporting structure (T), the 90-de-
grees mechanical transmission (13, 14) carried by
said tool-carrying body (A1) having an input shaft
(13) coupled with said motorized spindle (12).

Machine according to claim 1, characterized in that
said machining head carrying the cup grinding wheel
(M) is a dedicated machining head, provided in ad-
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dition to one or more machining heads (H1, H2) on
which further machining tools are coupled, for further
processing operations on the plate.

Machine according to claim 5 or 8, characterized in
that the cup grinding wheel (M) is removably con-
nected to its shaft (14).

Machine according to claim 1, characterized in that
said cup grinding wheel (M) has a shaft (14) rotatably
mounted on a tool-carrying body (A1) which also car-
ries a guide wheel unit (R1, R2) for guiding the plate
during machining, said guide wheel unit having one
or more primary guiding wheels (R1) freely rotatable
about respective axes parallel to the axis (15) of the
cup grinding wheel (M), for engagement on one face
of the plate and one or more secondary guiding
wheels (R2) freely rotatable about axes parallel to
the axis (15) of the cup grinding wheel (M), for en-
gagement on the opposite face of the plate (L), said
primary and secondary guiding wheels (R1, R2) be-
ing carried by respective support pins which are dis-
placeable relative to one another in a direction or-
thogonal to the plane of the plate (L), to enable the
plate (L) to be clamped and guided during processing
thereof between said primary and secondary guiding
wheels (R1, R2), in such a way as to prevent or re-
duce vibrations of the plate (L) during machining.

Machine according to claim 1, characterized in that
there is provided a pair of primary and secondary
wheels (R1, R2), both upstream and downstream of
the cup grinding wheel (M), with reference to the di-
rection of movement of the grinding wheel (M) rela-
tive to the plate.
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