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(57) A clamp device (1) for clamping a glass plate
(L), a stone plate or a wood plate on a work surface (103)
of a machining apparatus (100) comprises a base struc-
ture (2) which can be secured to the work surface (103)
of the apparatus and a lower clamp element (4) and an
upper clamp element (5) for clamping therebetween said
plate (L), defining a clamping vertical axis (A), and mov-
able relative to each other in the direction of said clamping
vertical axis (A), between an opened inoperative position
and a closed operative position in which the plate (L) is
clamped. The lower clamp element (4) is carried by said

base structure (2). The upper clamp element (5) is carried
by a clamp element supporting unit (7) which is rotatably
mounted on said base structure (2) around said vertical
clamping axis (A). The clamp element supporting unit (7)
is adapted to detect the presence of the work head (108)
adjacent to it, and to make an oscillation movement
around said vertical clamping axis (A) as the work head
(108) proceeds around the plate (L) for machining the
edge of the plate, so as to avoid interference with the
work head (108).
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Description

[0001] The present invention in general relates to ap-
paratus for the machining of the edge of plates, for ex-
ample glass plates or stone plates, and wood plates. In
particular the invention relates to a clamp device for
clamping a plate on a work surface of a machining ap-
paratus.
[0002] According to the prior art, the plates to be ma-
chined are clamped on the work surface with the aid of
suction cup clamping devices, or alternatively by means
of clamping brackets. However, suction cup clamping de-
vices cannot be used with plates of small dimensions,
since due to the reduced support surface for the suction
cup, the traction force generated by the application of
vacuum is not sufficient to ensure a stationary and pre-
cise position of the work piece during machining. Me-
chanical clamping by means of brackets can also be
adopted with pieces of small dimensions, but it has the
disadvantage of making necessary to change the posi-
tion of the brackets on the workpiece while the machining
operation is being carried-out , which leaves on the work
piece evident signs of the machining steps and causes
a considerable loss of time.
[0003] The purpose of the present invention is to over-
come the drawbacks of the prior art, by providing a clamp
device having an extremely simple and functional struc-
ture and adapted to enable also the clamping of plates
of very small dimensions on the work surface of the ap-
paratus, without requiring interruptions during the ma-
chining and/or operator interventions to enable the work
head to pass throughout the whole perimeter of the plate
to be machined.
[0004] In order to achieve this purpose, the present
invention relates to a clamp device for clamping a plate
on a work surface of a machining apparatus, said appa-
ratus comprising a work head carrying a tool for machin-
ing the edge of the plate,
said device being characterized in that it comprises:

- a base structure which can be secured to the work
surface, and

- a lower clamp element and an upper clamp element
for clamping said plate therebetween, defining a
clamping vertical axis, and movable relative to each
other in the direction of said clamping vertical axis,
between an opened inoperative position and a
closed operative position in which the plate is
clamped,

- wherein said lower clamp element is carried by said
base structure,

- wherein said upper clamp element is carried by a
clamp element supporting unit which is rotatably
mounted on said base structure around said vertical
clamping axis,

- said clamp element supporting unit being adapted
to detect the presence of the work head adjacent to
it, and to make an oscillation movement around said

vertical clamping axis as the work head proceeds
around the plate for machining the edge of the plate,
so as to avoid interference with the work head.

[0005] In a preferred embodiment said clamp element
supporting unit is provided with an abutment member
adapted to cooperate with a corresponding abutment
member associated to said work head, in such a way that
the work head is able to push the clamp element sup-
porting unit away from interference with the work head,
by causing the unit to rotate around said vertical clamping
axis as the work head proceeds around the plate for work-
ing the edge of the plate.
[0006] According to an alternative solution, said clamp
element supporting unit can be also provided with an
actuator, such as an electronic motor or a fluid actuator,
which can be controlled to drive said clamp element sup-
porting unit depending upon either a signal from a prox-
imity sensor adapted to detect the approaching move-
ment of said work head or a command coming from an
electronic control unit which controls the position of the
work head.
[0007] Thanks to the aforesaid characteristics, the
clamp device according to the invention is able to ensure
precise mechanical clamping of the plate to be machined,
even when the latter is relatively of small dimensions,
without however hinder the progress of the work head
along the perimeter of the plate.
[0008] In an examplary embodiment, the above men-
tioned clamp device is also characterized in that:

- the lower clamp element is carried by a vertical pin
projecting from the base structure and rigidly con-
nected thereto, the axis of said vertical pin defining
said vertical clamping axis,

- the clamp element supporting unit includes:
- a lower portion mounted freely rotatable around said

vertical pin, and
- an upper portion carried by said lower portion and

vertically movable relative thereto,
- said upper clamp element being supported by said

upper portion in a freely rotatable manner around
said vertical clamping axis,

- said clamp device also includes an actuator device
for controlling the vertical movement of the upper
portion of the clamp element supporting unit in order
to move the clamp element between said opened
position and said closed clamping position.

[0009] Again referring to the aforementioned exempla-
ry embodiment, said abutment member is a wheel mount-
ed freely rotatable on the clamp element supporting unit
around a vertical axis spaced from said vertical clamping
axis, said wheel being arranged to cooperate with an
abutment member associated to said working head also
constituted by a wheel, or by a sector of a wheel, with a
vertical axis.
[0010] In a variant of the invention, the upper portion
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of the clamp element supporting unit is rigidly connected
to the base structure, while it is the work piece to be
machined which is rotated around a vertical axis by
means of an electric actuator (for example an electric
motor) driven by the numerical (CNC) control unit of the
apparatus. In this way the work piece can be machined
by coordinating its rotation and the movement of the op-
erating head along a straight axis.
[0011] It’s important to underline that the device ac-
cording to the invention is applicable both to the machin-
ing of glass plates or stone plates and to the machining
of wood.
[0012] Further features and advantages of the present
invention will become readily apparent from the following
description with reference to the annexed drawings, giv-
en purely by way of non-limiting example, in which:

- figure 1 is a diagrammatic perspective view of an
apparatus for machining of plates constituted for ex-
ample of glass, stone or wood,

- figure 2 is a diagrammatic perspective view of a pre-
ferred embodiment of the clamp device according to
the invention,

- figure 3 is a sectional view according to line III-III of
figure 2,

- figure 4 is a sectional view according to line IV-IV of
figure 3,

- figure 5 is a perspective view of a tool unit used in
the apparatus of figure 1 and intended to carry out
the machining of a plate of glass clamped by means
of the device of figures 2-4,

- figure 6 is a side view in elevation showing the tool
unit of figure 5 while it works a glass plate clamped
by the device of figures 2-4, and

- figures 7A-7E are diagrams showing successive op-
erating steps during the plate machining.

[0013] With reference to figure 1, purely by way of ex-
ample it has been shown a numerically controlled ma-
chining apparatus 100, of a type which has been mar-
keted since long by the Applicant themselves. The ma-
chining apparatus 100 comprises a fixed structure 102
with a work surface 103 on which a work head 108, car-
rying a tool M, is movable in three mutually perpendicular
directions X, Y, Z. In particular the work head 108 is ver-
tically movable together with a slide 107 slidably mounted
along the direction Z on a carriage 106. The carriage 106
is movable along the direction X on a cross-member 105.
The cross-member 105 has its end movably mounted in
the direction Y on two sides 104 of the fixed structure of
the apparatus.
[0014] The tool M carried by the work head 108 can
be for example a grinding wheel with a vertical axis used
for machining the edge of a glass plate supported in a
fixed position above the work surface 103.
[0015] In the case of plates of relatively small dimen-
sions (purely by way of example with dimensions lower
than 150 mm.), the plate can be advantageously clamped

on the work surface by means of the clamp device 1
shown in figures 2-7.
[0016] With reference to the illustrated embodiment,
the device 1 comprises a base structure 2 in form of a
plate provided with a suction cup clamping system (see
figure 3), activated by application of vacuum, for clamping
the plate 2 on the work surface. In the case of the illus-
trated example, the suction cup device comprises a re-
cess 2C formed in the lower surface of the plate 2 which
defines with the supporting surface 103 a closed cham-
ber, hermetically isolated by means of a sealing ring 2B
which is received in a annular cavity arranged concen-
trically on the outwardly of the recess 2C. The plate 2 is
provided with connection fittings of the type indicated by
2D in figures 3, 4 and 6 for connection of a pipe which
communicates the chamber 2C to the vacuum source
(not illustrated in the drawings).
[0017] With reference again to figure 3, on the base
structure 2 is secured by means of screws 2A the lower
end of a support pin 3 which projects upwards from the
plate 2 and has a vertical axis A. On the upper end of the
pin 3 is rigidly connected a lower plate 4 intended to co-
operate with an upper plate 5 in order to clamp a glass
plate L to be machined. In the case of the illustrated ex-
ample, the plate 4 has a lower threaded spigot which is
screwed into a threaded hole formed in the top surface
of the pin 3.
[0018] The lower portion 6 of a unit 7 carrying the upper
plate 5 is rotatably mounted around the pin 3 by means
of rolling bearings 6A. As shown also in figure 1, the struc-
ture of the lower portion 6 extends in a cantilevered way
starting from the pin 3 and rigidly carries an upwardly
extending vertical column 6B at an area which is spaced
apart from the pin 3. On the column 6B there is slidably
mounted an upper portion 8 of the unit 7. The upper por-
tion 8 carries the upper plate 5 in the manner which will
be described in detail hereinafter.
[0019] The upper portion 8 of the unit 7 is rotatable
together with the lower portion 6 around the axis A of the
pin 3, but is vertically movable relative to the lower portion
6. The vertical movement of the upper portion 8 of the
unit 7 relative to the lower portion 6 is controlled by a fluid
actuator (in the case of the example illustrated, a pneu-
matic actuator) generally indicated by the reference
number 9. The actuator 9 has a cylindrical cavity 9A di-
rectly formed in the structure of the lower portion 6 of the
unit 7, and a plunger 9B slidably mounted within the cy-
lindrical cavity 9 and rigidly connected to a rod 9C. The
rod 9C is slidably mounted in the structure of the lower
portion 6 and protrudes upwardly from it in order to rigidly
connect its upper end to the upper portion 8 of the unit 7.
[0020] The upper portion 8 of the unit 7 is provided in
the form of an arm which extends in a cantilevered way
starting from the column 6B in the direction of the axis
A. At the end of the structure of the portion 8 opposite to
the slidably mounted end above the column 6B, the por-
tion 8 rotatably supports, around axis A, by means of a
rolling bearing 8A, a vertical pin 10 to whose lower end
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the upper plate 5 is rigidly connected. In the case of the
illustrated example, the plate 5 has a threaded upper
spigot which is screwed into a threaded hole formed in
the end surface of the pin 10.
[0021] As visible in figure 4, into the pin 3 channels 3A
are formed for the passage of the fluid entering and ex-
iting from the fluid actuator 9. These channels are in com-
munication with additional channels 2E formed in the
base structure 2 of the plate and which open out on a
surface of the base plate 2 where connection elements
are provided of the type indicated with 2D in figures 3, 4
and 6 for connection with fluid supplying pipes. In figure
4 connection elements 3B are also visible for connection
of the channels 3A with inlet fittings and outlet fittings
associated to the fluid actuator 9A (not visible in the draw-
ings). The fluid actuator can thus be fed in order to control
the displacement of the upper portion 8 of the unit 7 with
respect to the lower portion 6 between a raised position,
in which the two plates 4, 5 are in an opened condition,
and a lowered position, in which the two plates 4, 5 are
in a closed position for clamping the plate L.
[0022] Again with reference to figures 2-4, the column
6B presents an upper end projecting above the upper
portion 8 of the unit 7 on which there is freely rotatably
mounted, by interposition of a rolling bearing 6C, a wheel
R1 acting as abutment member in order to cause the
rotation movement of the unit 7 around the axis A which
enables the work head of the apparatus to carry out with-
out any hindrance the machining of the edge of the plate
along the entire perimeter of the plate, according to what
will be described in more detail in the following.
[0023] The wheel R1 is intended to cooperate with a
wheel R2 rotatably mounted above the cylindrical body
of a tool assembly T which is attached to the machining
head of the apparatus. As visible in figure 5, the tool as-
sembly T is of the known type including a conical portion
T1 for the rapid attachment of the tool unit to the spindle
of the working head. The body of the tool unit T carries
a tool in the form of an abrasive grinding wheel M. The
wheel R2 is rotatably mounted by a rolling bearing or a
bushing (not illustrated) on the shaft of the tool M so as
to be able to not follow the rotation of the grinding wheel
M which is impressed to it from the spindle of the working
head during machining.
[0024] Finally, with reference to figure 2, the device
according to the invention is also provided with a refer-
ence member 11 for precisely locating in a predetermined
position with respect to the base structure 2. In the case
of the illustrated example, the reference member is con-
stituted by a square element, comprising two arms 11 A
intended to be in contact with two adjacent sides of the
plate L. Again in the case of the illustrated example, the
square element 11 is secured by means of screws 12 on
the upper end of a support body 13 whose lower end
comprises a base 13A slidably mounted on a linear guide
14 and clamped in a desired position above the guide 14
by tightening of a screw 15.
[0025] The operation of the above described clamp de-

vice will be now illustrated with the aid also of figures 7A-
7E.
[0026] Initially, the base structure 2 of the device 1 is
supported and clamped above the surface 103 of the
apparatus by applying vacuum to the chamber 2C. The
plates 4, 5 are arranged in the opened condition, to en-
able a plate L to be machined to be positioned above the
lower plate 4. Once the plate L has been placed above
the lower plate 4 it is brought in contact with the arms
11A of the reference member 11 to ensure that the plate
is in a rigorously predetermined precise position, known
to the electronic control of the machining apparatus.
Once the plate L has been placed in position, it is clamped
in that position by activating the fluid cylinder 9 so as to
determine the lowering of the upper portion of the unit 7
and the clamping of the plate L between the two plates
4, 5. When the clamping is completed, the reference
member 11 is removed, after loosening the screw 15. Of
course it is possible to provide a reference member which
is displaceable in an automated manner. Furthermore,
reference retractable members may be provided, which
are displaceable on the work surface between an oper-
ative position and a retracted position in which they are
hidden below this surface.
[0027] Once the plate L has been clamped between
the plates 4, 5 and the reference member 11 has been
removed, the machining apparatus 100 can start its work-
ing cycle by carrying the work head 108 adjacent the
plate L in such a way that the grinding wheel L carries
out the machining of the edges of the plate L, while con-
tinuously proceeding along the entire perimeter of the
plate.
[0028] With reference for example to figure 7A, in this
figure the grinding wheel M is schematically illustrated
while it has completed the machining of a first side of the
plate L by proceeding in a direction F1. The figure 7B
shows the grinding wheel M which has completed the
machining of a second side, by proceeding in a second
direction F2. As can be seen, the machining of the first
two sides has been performed with the tool unit never
coming into interference with the clamp device.
[0029] Figure 7C instead shows how, even before
starting to machine a third side of the plate, the wheel
R2 associated to the grinding wheel M comes into contact
with the wheel R1 associated to the clamp device. The
next advancing movement of the grinding wheel M in the
direction F3 makes the wheel R2 to push the wheel R1
away from it, resulting in a rotation of the whole unit 7
around the vertical axis A. Figure 7D shows the grinding
wheel M that has completed the machining of the third
side of the plate thanks to the fact that the wheel R2 has
pushed the wheel R1 away from the interference with the
tool unit. Figure 7E shows the grinding M when it has
reached the end of the machining of the fourth side of
the plate L. In this condition, the unit 7 of the clamp device
has performed a substantially 180° rotation from its start-
ing position.
[0030] The above described device could be used with
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plates having even smaller dimensions compared with
those illustrated in figures 7A-7E.
[0031] Instead of the wheel R2 it would be possible to
adopt a wheel sector which is oriented by means of a
controlled axis of the apparatus, in order to maintain the
contact with the driven gear R1. Furthermore the wheel,
or the wheel sector R2, could be directly attached to the
head 108 rather than to the tool.
[0032] As already indicated above, it would be possible
to envisage a variant of the above described device in
which, in place of the abutment member R1 (and of the
abutment member R2 cooperating therewith) said clamp
element supporting unit is provided with an actuator
(such as an electric motor or a fluid actuator) adapted to
control the rotation of the clamp element supporting unit
7 around the axis A, so as to maintain the unit 7 out from
the interference with the work head 108 while it proceeds
along the perimeter of the plate L. The actuator could be
controlled depending on the signal of a proximity sensor
(such as an ultra sound transducer) for detecting the ap-
proach of the working head, or could be controlled by the
numerical control of the apparatus, which in every instant
knows the position of the work head 108.
[0033] Naturally, while the principle of the invention re-
mains the same, the details of construction and the em-
bodiments may widely vary with respect to what has been
described and shown purely by way of example, without
departing from the scope of the invention.
[0034] In a variant, the unit 7 is integral with the base
2, while it is the work piece which is rotated around the
vertical axis by means of an electric actuator (for example
an electric motor) controlled by the numerical control of
the apparatus. In this way the work piece could be ma-
chined by coordinating its rotation and the movement of
the operating head along a straight axis.

Claims

1. Clamp device (1) for clamping a plate (L) on a work
surface (103) of a machining apparatus (100), said
apparatus comprising a work head (108) carrying a
tool (M) for machining the edge of the plate (L),
said device being characterized in that it compris-
es:

- a base structure (2) which can be secured to
the work surface (103), and
- a lower clamp element (4) and an upper clamp
element (5) for clamping said plate (L) therebe-
tween, defining a clamping vertical axis (A), and
movable relative to each other in the direction
of said clamping vertical axis (A), between an
opened inoperative position and a closed oper-
ative position in which the plate (L) is clamped,
- wherein said lower clamp element (4) is carried
by said base structure (2),
- wherein said upper clamp element (5) is carried

by a clamp element supporting unit (7) which is
rotatably mounted on said base structure (2)
around said vertical clamping axis,
- said clamp element supporting unit (7) being
adapted to detect the presence of the work head
(108) adjacent to it, and to make an oscillation
movement around said vertical clamping axis
(A) as the work head (108) proceeds around the
plate (L) for machining the edge of the plate, so
as to avoid interference with the work head
(108).

2. Clamp device according to claim 1, characterized
in that said clamp element supporting unit (7) is pro-
vided with an abutment member (R1) adapted to co-
operate with a corresponding abutment member
(R2) associated to said work head (108), in such a
way that the work head (108) is able to push the
clamp element supporting unit (7) away from inter-
ference with the work head, by causing the unit to
rotate around said vertical clamping axis (A) as the
work head proceeds around the plate for working the
edge of the plate.

3. Clamp device according to claim 1, characterized
in that said clamp element supporting unit (7) is pro-
vided with an actuator, such as an electric motor or
a fluid actuator, which can be controlled to drive said
clamp element supporting unit (7) depending upon
either a signal from a proximity sensor adapted to
detect the approaching movement of said work head
(108) or a command coming from an electronic con-
trol unit which controls the position of the work head
(108).

4. Clamp device according to claim 1, characterized
in that:

- the lower clamp element (4) is carried by a
vertical pin (3) projecting from the base structure
(2) and rigidly connected thereto, the axis of said
vertical pin (3) defining said vertical clamping
axis (A),
- the clamp element supporting unit (7) includes:
- a lower portion (6) mounted freely rotatable
around said vertical pin (3), and
- an upper portion (8) carried by said lower por-
tion (6) and vertically movable relative thereto,
- said upper clamp element (5) being supported
by said upper portion (8) in a freely rotatable
manner around said vertical clamping axis (A),
- said clamp device also includes an actuator
device (9) for controlling the vertical movement
of the upper portion (8) of the clamp element
supporting unit (7) in order to move the clamp
elements (4, 5) between said opened position
and said closed clamping position.
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5. Clamp device according to claim 4, characterized
in that said actuator device is a fluid actuator (9).

6. Clamp device according to claim 4, characterized
in that said vertical pin (3) has internal channels (3)
for passage of a fluid for activation of said fluid ac-
tuator (9).

7. Clamp device according to claim 2, characterized
in that the abutment member arranged on the clamp
element supporting unit (7) is constituted by a wheel
(R1) mounted freely rotatable on the clamp element
supporting unit (7) around a vertical axis (B) spaced
from said vertical clamping axis (A), the abutment
member associated with said work head (108) being
also constituted by a wheel (R2), or by a sector of a
wheel.

8. Clamp device according to claim 1, characterized
in that said base structure (2) there are arranged
one or more locating members (11) for positioning
the plate (L) to be machined above the base structure
(2) in a precise predetermined position.

9. Clamp device according to claim 8, characterized
in that said one or more reference members (11)
comprise a square element having two arms (11A)
adapted to come into contact with two adjacent sides
of the plate to be machined (L).

10. Clamp device according to claim 8, characterized
in that said one or more reference members (11)
are arranged so as to be removable, either manually
or automatically, or are retractable reference mem-
bers, positioned on the work surface and movable
between an operative position and a retracted inop-
erative position.

9 10 



EP 3 009 226 A1

7



EP 3 009 226 A1

8



EP 3 009 226 A1

9



EP 3 009 226 A1

10



EP 3 009 226 A1

11



EP 3 009 226 A1

12



EP 3 009 226 A1

13



EP 3 009 226 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 009 226 A1

15

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

