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(57) A machine (1) for grinding the edges of plates
(L) of glass, marble, and stone materials in general com-
prises a first machine unit (3) for simultaneously grinding
two opposite edges of a plate (L) to be machined set
horizontally whilst the aforesaid plate is advanced in a
first direction (A). The machine also comprises a second
machine unit (5) set downstream of the first unit (3) to
advance the plate in a second direction (B) orthogonal

"Machine for grinding the edges of plates of glass, marble, and stone materials in general,

tothefirstdirection (A) and machine the remaining edges.
The machine (1) is provided with at least one drilling/
milling unit (20) for carrying out drilling and/or milling op-
erations on the plates (L). The drilling/milling unit (20) is
associated to a transfer unit (4, 6) of the plates, which is
interposed between (4) the first machine unit (3) and the
second machine unit (5), or alternatively setimmediately
downstream (6) of the second machine unit (5).
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Description

TEXT OF THE DESCRIPTION

[0001] The present invention relates to a machine for
grinding the edges of plates of glass, marble, and stone
materials in general, of the type comprising:

- afirst machine unit for advancing a plate to be ma-
chined arranged horizontally in a first direction sub-
stantially parallel to two first opposite edges of the
plate, said first machine unit comprising two arrays
of grinding tools for simultaneously grinding said first
edges of the plate while this advances in said first
direction;

- a second machine unit set downstream of the first
unit, for advancing the machined plate from said first
unit in a second direction orthogonal to said first di-
rection, said second machine unit comprising two
arrays of grinding tools for simultaneously grinding
the two opposite edges of the plate orthogonal to the
first edges already machined, whilst the plate ad-
vances in said second direction.

[0002] Grinding machines of the type specified above
have been produced and used for some time and are
referred to as "bilateral" machines.

[0003] In the production of plane plates of glass, it is
moreover necessary, after precise squaring of the plate,
to obtain by drilling and/or milling openings or shapings
that are necessary for the specific application of the fin-
ished product (for example, circular holes for mounting
handles on glass doors, or recesses for mounting hinges,
etc.).

[0004] The current state of the art envisages the use
of dedicated machines for carrying out the aforesaid drill-
ing and/or milling operations on the plates. These ma-
chines are arranged downstream of the grinding ma-
chines in the production lines.

[0005] Currently, then, the entire process of machining
ofthe plates takes place in two distinct steps. A first grind-
ing step is carried out, for example, with the aforesaid
bilateral machines, or with unilateral machines in which
the plate is made to pass twice by orienting it firstin one
direction E and then in the other. Next, after transfer of
the plate downstream of the grinding machine, there is
the second step, which is a step of drilling and/or milling
using appropriate dedicated machines, referred to as
"mill/drill machines".

[0006] Both of the aforesaid machining steps are per-
formed by setting the plate in a horizontal plane.

[0007] Itshould be noted that today there already exist
stand-alone unilateral machines, which are able to grind,
drill, and mill the aforesaid plates of glass, marble, and
stone materials, but the quality of the result and the level
of productivity are both very low.

[0008] The ratio between the quality of grinding of the
edges of a plate and the machining time, in the case of
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so-called "bilateral" machines, is to be considered cur-
rently as hard to improve upon. Instead, the additional
step of drilling and milling gives rise to an excessive
lengthening of the production times and consequently
penalizes the productivity of the line, in addition to entail-
ing also problems in relation to the space occupied in the
workplace.

[0009] The object of the present invention is to over-
come the above drawbacks.

[0010] With aview to achieving the above purpose, the
subject of the invention is a machine for grinding the edg-
es of plates of glass, marble, and stone materials in
general, of the type indicated at the start of the present
description and moreover characterized in that:

- the grinding machine is provided with at least one
drilling/milling unit for carrying out drilling and/or mill-
ing operations on the plates;

- said at least one drilling/milling unit is associated to
a transfer unit of the plates interposed between the
first machine unit and the second machine unit, or
setimmediately downstream of the second machine
unit;

- the transfer unit being designed to receive plates at
a first higher level and to supply plates at a second
lower level; and

- said at least one drilling/milling unit being pre-ar-
ranged for carrying out drilling and/or milling opera-
tions on a plate when this is in said transfer unit at
said first higher level.

[0011] In the preferred embodiment, the transfer unit
comprises a supporting structure, lateral means for sup-
porting and guiding the plate, carried by said supporting
structure, for supporting and guiding said first opposite
edges of a plate that is received within the transfer unit
atthefirsthigherlevel, the lateral supporting means being
mobile between an operative position, where they are
set close to one another, and an inoperative position,
where they are spaced apart, and bottom means for sup-
porting the plate, which are vertically mobile within said
transfer unit between an operative raised position, in
which said bottom supporting means are designed to
take up a plate that is located at said first, higher, level
when said lateral supporting means are brought into their
inoperative position, and an inoperative lowered position,
in which said bottom supporting means are designed to
deposit the plate on said second level, where conveying
means are provided for supply of the plate in said second
direction out of the transfer unit.

[0012] Inparticular, associated to the supporting struc-
ture is the aforesaid drilling/milling unit, which is pre-ar-
ranged in such a way as to be designed for carrying out
drilling and/or milling operations on the plate when this
is supported at the first higher level by the bottom sup-
porting means, and the lateral supporting means are in
their inoperative position.

[0013] The drilling/milling unit comprises a suction-op-
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erated withholding member designed to be brought into
contact with a face of the plate for withholding it in position
during execution of drilling/milling operations.

[0014] Once again in the case of the preferred embod-
iment, the drilling/milling unit comprises a top drilling
head and a bottom drilling head, which are designed to
co-operate for making circular holes in the plates; the top
and bottom heads are each supported in a displaceable
way along three orthogonal axes by the supporting struc-
ture of the transfer unit.

[0015] The top drilling head comprises a spindle pre-
arranged for carrying in an interchangeable way a top
drilling tool or a milling tool.

[0016] Once again in the preferred embodiment the
lateral means for supporting and guiding the plate com-
prise two opposite and facing arrays of motor-driven ver-
tical rollers, and at least one of the arrays of rollers is
horizontally displaceable for being moved away from
and/or up to the other array so as to be able to receive
plates of different sizes.

[0017] Further characteristics and advantages of the
invention will emerge from the ensuing description with
reference to the annexed drawings, which are provided
purely by way of non-limiting example and in which:

- Figure 1, corresponding to the known art, is a sche-
matic plan view of a U-shaped machining line com-
prising a bilateral machine and downstream thereof
a mill/drill machine;

- Figure 2 shows an example of application of the
plates machined according to the present invention;

- Figures 3 and 4 show at a larger scale the machining
tools of a mill/drill machine;

- Figure 5 shows a first embodiment of the machine
according to the present invention, in which the drill-
ing/milling unit is associated to the transfer unit in-
terposed between the first machine unit and the sec-
ond machine unit;

- Figure6isatop planview of the transfer unit provided
with four drilling/milling units;

- Figure 7 is a perspective and schematic view of the
transfer unit, visible in which is the first higher level
on which the plates to be machined are received and
the second lower level from which the machined
plates are supplied;

- Figure 7A is a schematic side view of the lateral
means for supporting and guiding the plate and of
the bottom supporting means;

- Figure 8 is a side view of the transfer unit, visible in
which are the lateral means for supporting and guid-
ing the plate;

- Figure 9 is a side view of the transfer unit provided
with two drilling and/or milling units arranged on op-
posite sides;

- Figure 10 shows a drilling unit in a resting position;

- Figures 11 and 12 show successive steps of an op-
eration of drilling of a plate;

- Figure 13 shows a step of an operation of milling of
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a plate;

- Figure 14 shows a detail of the suction-operated
withholding member present in the drilling/milling
unit; and

- Figure 15 shows a second embodiment of the ma-
chine according to the present invention, in which
the drilling/milling unit is associated to the transfer
unit set immediately downstream of the second ma-
chine unit.

[0018] Withreferenceto Figure 1, correspondingto the
known art, a machining line for plates of glass, marble,
and stone materials in general is designated as a whole
by the reference 1. The machining line comprises a sta-
tion for loading 2 the plates, which supplies a first ma-
chine unit 3 for grinding the edges of the plates.

[0019] In particular, the first machine unit 3 has the
purpose of advancing a plate to be machined set hori-
zontally in a first direction A substantially parallel to two
first opposite edges of the plate. During this advance of
the plate, two opposite arrays of grinding tools carried by
two cross members 3a and 3b simultaneously grind the
first edges of the plate whilst this advances in the first
direction A.

[0020] Asitproceeds always in the first direction A, the
plate is received in a transfer station 4, which is designed
to receive the plates at a first higher level and to supply
the plates at a second lower level. The transfer station 4
receives the plates from the first machine unit 3, which
is located upstream, at the higher level, and supplies it
to a second machine unit 5, set downstream of the trans-
fer station 4, at the second lower level.

[0021] The second machine unit 5 has the purpose of
causing the machined plate to advance from the first unit
3 in a second direction B orthogonal to the first direction
A. The second machine unit 5 also comprises two arrays
of grinding tools carried by two cross members 5a and
5b for simultaneously grinding the two opposite edges of
the plate orthogonal to the first edges already machined,
whilst the plate advances in the second direction B.
[0022] The first machine unit 3 and the second ma-
chine unit 5 constitute (together with the transfer station
4) a so-called "bilateral line" for grinding the four edges
of the plates.

[0023] Once again with reference to Figure 1, the ma-
chining line 1 further comprises a second transfer station
6 in which the plates are received in the second direction
B and are supplied in a third direction C, parallel and
opposite to the first direction A. The plates at output from
the second transfer station 6 are supplied to a mill/drill
machine 7.

[0024] Finally, in the example illustrated in Figure 1,
the machined plates can be forwarded to a washing and
drying station 8, and then end up in a station 9 for un-
loading of the plates.

[0025] The line illustrated in Figure 1 has a consider-
able length, even though by providing a U-shaped path
an attempt has been made to limit the overall dimensions
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thereof.

[0026] Figure 2 shows an example of application of the
plates machined with the machining line illustrated in Fig-
ure 1. In particular, the plate L can be used as a door for
a shower box. Alternatively, the machined plates can, for
example, be used as structural glasses for external
fagades of buildings, or as partition walls for internal en-
vironments or as doors in general.

[0027] With reference to Figure 2, for insertion of the
handle 10 a circular hole is previously provided located
at a pre-set distance from a first edge L1 of the plate L
at a height that is approximately half the height of the
plate L. In order to make this hole, cup-wheel tools 12
and 13 are used of the type illustrated in Figure 3. The
tools 12 and 13 are coaxial and rotate around one and
the same axis A1. In particular, in order to obtain the hole,
the plate L is machined in two distinct steps. In a first step
the bottom tool 12 is operative and makes a circular in-
cision for approximately half the thickness S of the plate
L. At the end of the first step, the tool 12 is moved away
from the plate L, and the second step can start in which
the top tool 13 is brought into action and completes the
incision so as to make the through hole. The machining
tools have a cup-wheel portion 12a and 13a and a stem
portion 13b for coupling with a spindle actuated by an
electric motor (not illustrated in the figures) carried by a
machining head of the machine.

[0028] Moreover, once again with reference to Figure
2, forapplication of hinges 11, two milling operations have
been performed on the peripheral edge L2 opposite to
the edge L1. In order to carry out the above milling op-
erations, instead, a milling tool 14 like the one illustrated
in Figure 4 is used. The tool 14 has a bit 14a and a stem
portion 14b for coupling with the spindle. The bit 14a has
cutting ribbings 14a1 on its lateral portion. The tool 14
turns around the axis A2.

[0029] The milling tools 14 are designed for machining
laterally instead of frontally like the drilling tools 13, com-
ing into contact with the edge of the plate throughout its
thickness instead of the face of the plate as in the case
of the drilling tools 13. The tool 14 is displaced in the
direction D (see Figure 4), and the bit 14a removes the
material throughout the thickness S of the plate L. In
Figure 4, to the right of the milling tool 14, there is the
portion of plate already machined.

[0030] Figure5illustrates a firstembodiment of the ma-
chine according to the present invention. In particular,
the machine comprises a bilateral machine formed by
the first machine unit 3 and the second machine unit 5,
interposed between which is a transfer station 4. More-
over present in the embodiment illustrated is a station 9
for unloading the plates.

[0031] In the embodiment illustrated in Figure 5, the
machine is provided with four drilling/milling units 20 as-
sociated to the transfer station 4.

[0032] The plates are loaded on the first machine unit
3 and are made to advance in the direction A. The first
machine unit 3 envisages a structure with a fixed cross
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member 3a that supports the first array of grinding tools,
and a cross member 3b mobile in the direction E, orthog-
onal to the direction A, which supports the second array
of grinding tools. By displacing the cross member 3b that
supports the second array of grinding tools in the direction
E, it is possible to receive and machine plates having
different transverse sizes.

[0033] The second machine unit 5, which is similar to
the first machine unit 3, also comprises a structure with
a fixed cross member 5a that supports the first array of
grinding tools, and a cross member 5b mobile in the di-
rection F, orthogonal to the direction B, which supports
the second array of grinding tools.

[0034] At the end of the operation of grinding of the
firsttwo edges, the plate isreceived by the transfer station
4 at a first higher level. Exploiting the fact that the plate
is raised, the drilling/milling unit 20 can intervene on the
plate to make through holes and/or carry out milling op-
erations. The drilling and milling operations will be de-
scribed in greater detail in the sequel of the present de-
scription.

[0035] At the end of the drilling and/or milling opera-
tions, the transfer station 4 supplies the plate to the sec-
ond machine unit 5 at a second lower level.

[0036] In the transfer station 4 the plates arrive in the
direction A at a higher level, and are forwarded in a di-
rection B, orthogonal to the direction A, at a lower level.
The structure of the transfer station 4 is shown in greater
detail in Figures 6, 7, 7A, and 8.

[0037] In particular, the transfer station 4 comprises a
supporting structure thatenvisages afixed cross member
4a and a cross member 4b mobile in the direction G or-
thogonal to the direction A. The two cross members 4a
and 4b are provided with lateral means 4c for supporting
and guiding the plate.

[0038] In the embodiment illustrated, the lateral sup-
porting and guiding means are provided via two opposite
and facing arrays of motor-driven vertical rollers 4c (see
Figure 7), which are able to receive, support, and ad-
vance the plate in the direction A. In particular, the rollers
4c comprise a main body 4c1 and a peripheral edge 4c2
projecting radially outwards, resting on which are the first
opposite edges of the plate L (see Figure 7A).

[0039] The rollers 4c support and guide the first oppo-
site edges of the plate L, which is received within the
transfer unit 4 at the first higher level (see plate L’ in
Figure 7). Each array of rollers 4cis controlled by a single
motor 4cm (see Figure 8) carried by the beams 4a and
4b of the supporting structure.

[0040] With reference to Figure 7A, the rollers 4c are
mobile between an operative position where they are set
close to one another (represented with a solid line), in
which they support the plate L, and an inoperative posi-
tion where they are set apart from one another (repre-
sented with a dashed line), in which the rollers free the
edges of the plate L.

[0041] When the plate L is in the position L’ illustrated
in Figure 7, the motor is turned off and the rollers are
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blocked, keeping the plate stationary and raised. Next,
bottom means 4e for supporting the plate go into action.
The bottom supporting means 4e are mobile in a vertical
direction, i.e., along the axis Z, within the transfer unit 4
between an operative raised position (see Figure 7A), in
which the bottom supporting means 4e are designed to
take up the plate L that is located at the first higher level
L’ when the lateral supporting means 4c are brought into
their inoperative position where they are spaced apart,
and an inoperative lowered position, in which the bottom
supporting means 4e are designed to deposit the plate
L’ at the second level L".

[0042] The bottom supportingmeans 4e comprise rods
4e1 that carry at their free end a roller 4e2, which comes
into contact with the bottom surface of the plate L. At the
other end the rods 4e1 are carried by a structure 4e3
(see Figure 8) mobile underneath the transfer station 4.
Ascent and descent of the rods 4e1 is controlled, for ex-
ample, by hydraulic actuators of a known type (not illus-
trated).

[0043] Onthe secondlevelL" conveying means 4dare
provided for conveying the plate L" in the second direction
B outside the transfer unit 4. In particular, the conveying
means 4d comprise belts 4d1, which receive the plate L
on the second level L" and carry it outside the transfer
station in the direction B. The belts 4d1 are actuated by
motor-driven wheels or rollers 4d2m connected to a sin-
gle motor. Moreover present are idle return wheels or
rollers 4d2.

[0044] To return to Figure 6, the transfer station 4 re-
ceives the plate L from the first machine unit 3 that is
located upstream. The motor-driven rollers 4c will have
a speed synchronous with the speed of advance of the
first machine unit 3.

[0045] The plate L will be stopped in a reference point
coinciding with the point of deposit on the bottom level
(see Figure 7). Next, the bottom means 4e enter into
action for supporting the plate, and are set in contact with
the bottom surface of the plate L, which is set horizontally.
At this point, in the transfer station 4 the operations of
drilling or milling are carried out, with the plate stationary
and kept raised at the first level thanks to the bottom
means 4e.

[0046] Atthe end of the machining operations the plate
must be brought to the second lower level L".

[0047] This is obtained by envisaging release of the
supporting and guide mechanism constituted by the roll-
ers 4c¢ (see Figure 7A). In particular, the arrays of rollers
4c pass from their operative position (with their axis ver-
tical) to their inoperative position, moving away from one
another and releasing the edges of the plate L. The arrays
ofrollers 4c are made to oscillate outwards around afixed
point P passing through the axis of rotation A3, and the
axis of rotation is inclined until the position designated
by the references A3’ or A3" is reached.

[0048] Withreference to Figure 6, the plate L is located
at the first higher level supported by the bottom support-
ing means 4e (Figure 7A), and with activation of purpose-
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ly provided lateral thrust elements 4g and the aid of front
referencing elements 4f the plate is centred with respect
to the transfer station 4.

[0049] There now follows a detailed description of a
drilling operation.

[0050] In the same period of time (masked time) or in
a shorter period of time, the drilling units 20, 21 (which
work both from the bottom and from the top of the plate)
will be positioned on the respective drilling co-ordinates
(see Figures 9, 11).

[0051] The drilling units 20 comprise a supporting
structure 20a mobile in two mutually orthogonal direc-
tions (X, Y) for positioning the machining head 20b on
the plate to be machined. The machining head 20b will
be able to displace vertically along the axis Z in order to
carry out the required machining operations. The ma-
chining head carries the drilling tools 13 (or alternatively
the milling tools 14).

[0052] The bottom drilling units 21 will be provided with
a suction-pad body 21a, set adjacent to the drilling tool
12 (see Figures 10 and 14) having a top mouth provided
with a peripheral sealing gasket 210 designed to come
into contact with the bottom face of the plate and to render
hermetic the chamber that is to be defined between the
bottom face of the plate and a bottom wall 211 adjacent
to the mouth of the body 21a. Giving out in 212 on the
wall 211 is a duct that can be connected to a source of
negative pressure. The suction-pad body 21a has the
purpose of blocking and supporting the plate in the area
around the point where the hole is to be made (see Figure
11). As has been illustrated, the body 21a has its top part
with a C-shaped configuration, for preventing interfer-
ence with the tool 12 and blocking the plate in an area
adjacent to the tool 12, on three different sides.

[0053] Hence, the drilling units 20 and 21 are mobile
along three orthogonal axes thanks to the supporting
structure of the transfer unit 4.

[0054] In Figure 10, the plate L isillustrated at the first,
higher, level L’, still supported by the rollers 4c. The
bottom supporting means 4e enter into action, whilst the
rollers 4c are broughtinto their inoperative condition, i.e.,
no longer in contact with the edge of the plate (see Figure
11). With the plate blocked in position and supported by
the bottom supporting means 4e, the bottom drilling unit
21 makes the partial hole, making an incision in the plate
for approximately one half of its thickness (see Figure
11), and once this operation is completed, the bottom
drilling unit 21 displaces from the drilling axis AF posi-
tioning itself in an area outside the drilling region (see
Figure 12).

[0055] The bottom drilling unit 21 comprises a slide
21b that is horizontally mobile so as to position itself un-
derneath the bottom surface of the plate L. The slide 21b
carries the bottom drilling tool 12, i.e., a cup grinding
wheel.

[0056] The following step, illustrated in Figure 12, en-
visages descent of the top drilling head 20, which will
make the complete hole thanks to the top cup-wheel tool
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13, thus making a through hole in the plate L.

[0057] As already indicated, the top drilling head com-
prises a spindle pre-arranged for carrying in an inter-
changeable way a top drilling tool or a milling tool.
[0058] At the end of this step, the top drilling head 20
is brought back into a resting position like the one illus-
trated in Figure 10, away from the machining area.
[0059] In the case where there is envisaged drilling of
other holes, the bottom machining head 21 and top ma-
chining head 20, will be positioned on the next drilling
co-ordinates for carrying out a new machining operation.
[0060] Once all the drilling operations have been com-
pleted, the lateral thrust elements 4g and the suction-
pad body 21a will be placed in the parking position, out-
side the overall dimensions of the area where the plate
is laid (see Figure 10).

[0061] Next, the bottom supporting means 4e will be
broughtinto their lowered inoperative position, i.e., lower
than the second lower level L". The bottom supporting
means 4e are hence brought below the second level, i.e.,
below the plane constituted by the conveyor belts 4d1
(see Figure 7).

[0062] In particular, the bottom supporting means 4e
disappear between one belt 4d1 and the next, positioning
themselves in the lowered inoperative condition. The
plate is rested on the belts, and the belt conveyor is ac-
tivated for transferring the plate towards the second ma-
chine unit 5 downstream of the transfer station. Simulta-
neously, the next plate, coming from the first machine
unit 3 set upstream, will be housed on the top level for
repeating the sequence described above.

[0063] For the steps of transfer, arrest, centring, and
blocking of the plate that precede the operation of milling,
reference may be made to what has been described as
regards the drilling operations.

[0064] In this case, the bottom drilling unit 21 does not
carry out any machining operation while the supporting
and guiding means 4c are broughtinto a parking position
so as to allow space for the top machining head 20b,
which carries in this case a milling tool (see Figure 13).
The machining head 20b will be moved so as to enable
execution of the desired shape.

[0065] Also in this case, at the end of the milling oper-
ation, the plate will be brought to the second, lower, level
L" and is then supplied to the second machine unit 5, for
machining the second edges of the plate.

[0066] The drilling or milling operations can be carried
out on one and the same plate making an automatic tool
change.

[0067] The drilling and milling operations described
above envisage that the plate during these steps is sta-
tionary. However, in an alternative mode, these machin-
ing operations could be implemented also with the plate
moving. In this case, while the plate advances in the
transfer station 4, the machining units 20, 21 are made
to advance at the same speed at which the plate advanc-
es, in the same direction of advance and carry out the
drilling or milling operations.
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[0068] With reference to Figure 15, the drilling/milling
units are associated to a transfer unit 6 of the plates,
which is set immediately downstream of the second ma-
chine unit 5.

[0069] The operation is exactly the same, but in this
case the plate reaches the transfer station 6, where it
undergoes the drilling and/or milling operations, after all
four sides thereof have been ground.

[0070] The machine described herein can use abra-
sive tools, or else techniques for removal of stock using
a jet of water at extremely high pressure, possibly with
the addition of an abrasive, or with techniques that exploit
sources of heat, such as for example laser.

[0071] With the invention there is an increase in pro-
ductivity, with elimination of all the times for loading and
unloading of the plates on the mill/drill machines, which
in the known art are provided downstream of the grinding
line.

[0072] In particular, the drilling and milling operations
are integrated and carried out in the station for transfer
of the plates. Combination of these two operations entails
a lower production cost in so far as a large part of the
technology of conveyance is exploited for the drilling and
milling operations, thus enabling a considerably more
competitive price on the market as compared to the cur-
rent state of the art.

[0073] Of course, without prejudice to the principle of
the invention, the details of construction and the embod-
iments may vary widely with respect to what has been
described and illustrated herein purely by way of exam-
ple, without thereby departing from the scope of the
present invention.

Claims

1. A machine for grinding the edges of plates of glass,
marble, and stone materials in general, comprising:

- a first machine unit (3) for advancing a plate
(L) to be machined set horizontally in a first di-
rection (A) substantially parallel to two first op-
posite edges of the plate, said first machine unit
(3) comprising two arrays of grinding tools (3a,
3b) for simultaneously grinding said first edges
of the plate whilst this advances in said first di-
rection (A);

- a second machine unit (5) set downstream of
the first unit (3), for advancing the plate (L) ma-
chined from said first unit (3) in a second direc-
tion (B) orthogonal to said first direction (A), said
second machine unit (5) comprising two arrays
of grinding tools (5a, 5b) for simultaneously
grinding the two opposite edges of the plate or-
thogonal to the first edges already machined,
whilst the plate (L) advances in said second di-
rection (B),
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characterized in that:

- said machine (1) is provided with at least one
drilling/milling unit (20) for carrying out drilling
and/or milling operations on the plates;

- said at least one drilling/milling unit (20) is as-
sociated to a transfer unit (4, 6) of the plates (L)
interposed (4) between said first machine unit
(3) and said second machine unit (5), or set im-
mediately downstream (6) of said second ma-
chine unit (5);

- said transfer unit (4, 6) being designed to re-
ceive plates at a first higher level (L") and to sup-
ply plates at a second lower level (L"); and

- said at least one drilling/milling unit (20) being
pre-arranged for carrying out drilling and/or mill-
ing operations on a plate (L) when the latter is
in said transfer unit (4, 6) at said first higher level

(L).

2. The machine according to Claim 1, wherein said

transfer unit comprises:

- a supporting structure (4a, 4b);

- lateral means (4c) for supporting and guiding
the plate, carried by said supporting structure,
for supporting and guiding said first opposite
edges of a plate (L) that is received within the
transfer unit (4, 6) at said first higher level (L’),
said lateral supporting means (4c) being mobile
between an operative position (A3) where they
are set close to one another and an inoperative
position (A3’, A3") where they are spaced apart;
- bottom means (4e) for supporting the plate (L),
vertically mobile within said transfer unit (4, 6)
between an operative raised position, wherein
said bottom supporting means are designed to
take up a plate that is located at said first higher
level (L") when said lateral supporting means are
brought into their inoperative position, and an
inoperative lowered position, wherein said bot-
tom supporting means are designed to deposit
the plate on said second level (L"), where con-
veying means (4d) are provided for feeding the
plate (L) in said second direction (B) out of said
transfer unit (4, 6),

said machine being characterized in that as-
sociated to said supporting structure (4a, 4b) is
said at least one drilling/milling unit (20), which
is pre-arranged in such a way as to be designed
to carry out drilling and/or milling operations on
the plate (L) when the latter is supported at said
first higher level (L’) by said bottom supporting
means (4e) and said lateral supporting means
(4c) are in their inoperative position (A3’, A3").

3. The machine according to Claim 2, characterized

in that said at least one drilling/milling unit (20) com-
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prises at least one suction-operated withholding
member (21a) designed to be brought into contact
with a face of the plate (L) for withholding itin position
during execution of drilling/milling operations.

The machine according to Claim 3, characterized
in that said at least one drilling/milling unit (20) com-
prises a top drilling head (20b) and a bottom drilling
head (21), which are designed to co-operate with
one another for making circular holes in the plates,
said top head (20b) and bottom head (21) being each
supported in a displaceable way along three orthog-
onal axes by said supporting structure of said trans-
fer unit (4, 6).

The machine according to Claim 4, characterized
in that said top drilling head (20b) comprises a spin-
dle pre-arranged for carrying a top drilling tool (13)
or a milling tool (14).

The machine according to Claim 4, characterized
in that said top drilling head (20b) is provided with
high-pressure water-jet removal means, which use
a jet of water at extremely high pressure possibly
with the addition of an abrasive.

The machine according to Claim 4, characterized
in that said top drilling head (20b) is provided with
means for removal operating using heat, which ex-
ploit sources that produce heat, for example a laser.

The machine according to any one of Claims 2 to 7,
characterized in that said lateral means (4c) for
supporting and guiding the plate (L) comprise two
opposite and facing arrays of motor-driven vertical
rollers (4c).

The machine according to Claim 8, characterized
in that at least one of said arrays of rollers (4c) is
horizontally displaceable for being moved away from
and/or up tothe other array so as to be able toreceive
plates of different sizes.



EP 2 687 327 A1

FIG. 1

Ul
o))

3a

e s ¥
T
bbb
' o

A,\ %/I\‘ .
,Ln&_rj ISR
. 1

FIG. 2



EP 2 687 327 A1

FIG. 3

Al
/

13\
13b

?—/’\13a

ARAAREARRS
R
2z

T -—/—T;_—— T



EP 2 687 327 A1

o

i

S 'Ol

LM
e

]

L
Ly \\J It

10



EP 2 687 327 A1

| r
| |
| |
e P G
T =7
e | \ G I
P | by | 4
. . s
R
i I
-:--::---|uuuukmwu........wﬂu.u.uuuu.u.u.uuunnnuuu‘mnuuuu v
| Z A~ I
W ol
uH I — A — e
| Bty 7!
! R
f

0¢

9 'Ol

1"



EP 2 687 327 A1

FIG. 7

FIG. 7A
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