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A Method and Device for Making a Series of Cuts at Different Angles

in One or More Panels Using a Panel Sawing Machine

Abstract

The invention relates to a method and device for
making a series of cuts at different angles in one
or more panels using a panel sawing machine. The
method comprises the steps of: placing a stack (2)
of panels on a worktable (3); turning the stack (2)
a first time in a first direction of rotation (5);
making a first series of cuts in the stack (2);
turning the stack (2) a second time in a direction
(12) opposite to the first direction of rotation
(5) and in such a way as to move the stack (2)
closer to the cutting line (4); and making a second
series of <cuts 1in the stack (2). The device
comprises: a worktable (3) having a cutting line
(4) for a panel sawing machine; a pickup element
(6) that moves along a first guide (8)
perpendicular to the cutting line (4); and a pusher
element (7) that moves along a second guide (9)

parallel to the cutting line (4). [Figure 1]
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COMPLETE SPECIFICATION

FOR A STANDARD PATENT

ORIGINAL
Name and Giben Impianti S.p.A.
Address Via Garganelli, 24
of Applicant : 40065Pianoro (Bologna)
Italy
Actual Piergiorgio Benuzzi
Inventor(s):
Address for Spruson & Ferguson
Service: St Martins Tower
31 Market Street
Sydney NSW 2000
Invention Title: A Method and Device for Making a Series of Cuts at

Different Angles in One or More Panels Using a Panel
Sawing Machine.

The following statement is a full description of this invention, including the best method of
performing it known to me/us:-

5845c
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A method and device for making a series of cuts at
different angles in one or more panels using a

panel sawing machine

The present invention relates to a method and
device for making a series of cuts at different
angles in one or more panels using a panel sawing
machine.

As 1is known, panel sawing machines are used to cut
large panels, slabs or sheets (or stacks of these),
made mainly of wood base materials but also of
plastic or composite materials, in order to make
smaller panels.

Machines of this kind usually comprise a worktable
on which one or more panels, placed over one
another to form a substantially rectangular stack,
are positioned, and a handling device that feeds
the panel stack to one or more cutting stations
positioned at different angles. In some cases,
however, the panels have to be cut several times
and only 1if they are rotated about the cutting
line, cut a first time a then rotated and cut

again.

In known methods and machines that normally carry
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out these operations, a portion of the panel
worktable, normally the central portion of the
worktable, is made to rotate. Alternatively, the
entire stack 1is turned by mechanical arms which are
mounted along the sides of the worktable. These
mechanical arms grip the panel stack\by one edge
and turn it by sliding it on the surface of the
worktable which may be made of 1low friction
material or which, more usually, consists of a set
of supporting elements which enable the panel to be
moved along the two Cartesian axes defining the
main plane in which the panel stack lies.

These methods have considerable disadvantages due
mainly to the slowness and cost of the machinery
requireé.

In a more advanced solution disclosed by the
Applicant (see US patent 5,257,900), a portion of
the panel stack close to the corner opposite the
cutting line is held by a gripper mounted on the
panel stack handling device. At the same time, a
push roller acts against the side of the stack
adjacent to the cutting line (see Figure 2 of the
drawings accompanying this United States patent).
The panels are then rotated a first time through 90

degrees by moving the gripper towards the cutting
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line in a direction perpendicular to the cutting
line while the push roller is driven towards the
gripper's path in a direction parallel to the
cutting line. Next, the gripper is disengaged from
the panel stack and the handling device-crossbeam
is moved in the opposite direction back to the end
of the stack opposite the cutting line. The same
device is then used to push the panels towards the
cutting line so that the first series of cuts can
be made.

Once this step has been completed, the gripper once
again engages a portion of the panel stack close to
the corner opposite the cutting line while the push
roller acts against the side of the stack adjacent
to the direction of movement of the gripper (see
Figure 3 of the drawings accompanying this United
States patent). The second rotation of the panels
is carried out in the same direction as the first
by moving the gripper towards the cutting line in a
direction perpendicular to the latter and moving
the push roller away from the gripper's path in a
direction parallel to the cutting line. As in the
step described above, the gripper is disengaged
from the panel stack and the handling device 1is

moved in the opposite direction back to the end of
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the panel stack opposite the cutting 1line. The
device is then used to push the panel stack towards
the cutting line so that the second series of cuts
can be made.

This method and the apparatus that implements it
have considerable disadvantages.

First of all, the second rotation, unlike the
first, moves the centre of gravity of the panels
away from the cutting line. The handling device
must therefore push the stack along an additional
path before it can be cut. Owing to the large size
of the panels, this means lengthening the process
considerably.

Another disadvantage is 1linked to the machine
architecture, that is to say, the use of a gripper
mounted on the panel handling device. After each of
the two rotations, the device must return to the
starting position before the panel stack can be
pushed towards the cutting line. This further slows
down the cutting process.

The aim of the present invention is to overcome the
drawbacks of the prior art described above.

The invention has for a specific object to provide
a method and device capable of optimising the time

required to make a series of cuts at different
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angles in one or more panels using a panel saw.

The above aim and object are achieved by a method
and a device, as described in the claims, for
making a series of cuts at different angles in one
or more panels using a panel saw.

The method and device according to the present
invention will now be described with reference to
the accompanying drawings which illustrate a
preferred embodiment without limiting the scope of
the invention and in which:

- Figure 1 is a plan view of the device according
to the invention;

- Figure 2 shows the different positions occupied
by the panel stack during the first rotation;

- Figure 3 shows the different positions occupied
by the panel stack during the second rotation;

- Figure 4 is a longitudinal section of the pickup
element through line IV-IV in Figure 1;

- Figure 5 1is a 1longitudinal section of the
worktable through line V-V in Figure 1;

- Figure 6 is a longitudinal section of the fence
in two working conditions;

- Figure 7 1is a cross section of the worktable
through line VII-VII in Figure 1;

- Figure 8 shows a cutting pattern for a panel
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stack to be cut.

With reference to Figure 1, the numeral 1 indicates
as a whole the device made according to the present
invention.

The device 1 comprises a worktable 3 that has a
cutting line 4 for a panel sawing machine that is
not illustrated in the drawings since it is of a
type well known to experts in the trade and fully
illustrated in the document cited above as prior
art.

The worktable 3 is designed to receive a stack 2 of
one or more panels having a substantially
rectangular shape. The numeral 11 indicates a
device designed to pick up the panel stack and to
move to and fro along direction X. In practice,
this device consists of a crossbeam that mounts a
plurality of pickup or gripping elements,
illustrated schematically as 7p, which grip the
front edge of the panel stack and move it towards
and away from the cutting line 4.

Along the top of the worktable 3 there 1is a
plurality of wheels 14, illustrated in Figures 4
and 5, which constitute the elements that support
the weight of the panel stack and which are

designed to 1limit the friction created by the
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sliding of the stack 2 on the worktable.

First handling means 15 work in conjunction with
the worktable 3 to turn the stack a first time
about the cutting 1line 4 in a first rotation
direction 5.

In the embodiment being described, the first
handling means 15 comprise a first guide 8
extending crossways on the worktable 3, preferably
perpendicularly to the cutting line 4, and a second
guide 9 extending on the worktable 3 in a direction
substantially perpendicular to the first guide 8.
Looking in more detail, the first guide 8 comprises
a mounting beam 35 that supports two straight
guides or rails 32, 33 and a rack 36.

The handling means 15 further comprise a pickup
element 6 that moves along the first guide 8 and a
push element 7 that moves along the second guide 9.
The pickup element 6 comprises a gripper 20,
illustrated in Figure 4, with two jaws 17, 18, each
of which has a supporting portion 17a, 18a and an
active portion 17b, 18b designed to engage the
stack 2. The active portions 17b, 18b are mounted
on the supporting portions 17a, 18a in such a way
that they can turn freely, for example on ball

bearings 17c, 18c. A pneumatic system 19 opens and
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closes the jaws so as to engage and release the
stack 2.

The pneumatic system 19 comprises a piston 37
attached to the second jaw 18 and a cylinder
attached to the first jaw 17.

The pickup element 6 is mounted on the guide 8 in
such a way that it can move along the two rails 32,
33. The movement of the pickup element 6 along the
guide 8 is accomplished by a toothed wheel 31 that
meshes with the rack 36 and is driven by a motor
30. In Figure 1, for example, the numeral 16
indicates the forward position, «close to the
cutting line.

The push element 7 moves from a first, working
position on the worktable 3 where it acts on the
side of the stack 2 and a second, idle position
where it is below the worktable 3. In the second
position, the push element 7 can move along the
guide 9 so that it passes under the worktable 3.
The movement of the push element 7 from the first
working position on the worktable to the second
idle position is controlled by a cylinder and
piston system labelled 50 in Figure 7.

The device 1 further comprises a fence 10,

illustrated in detail in Figure 6 designed to
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ensure that the panel stack 2 1is correctly
positioned relative to the cutting 1line 4. The
fence 10 moves from an idle position 10' where it
is under the worktable 3 and a working position
10'' where it is above the worktable 3.

Looking in more detail, the fence 10 comprises a
first arm 41 and a second arm 42 perpendicular to
the first, as shown in Figure 6. The first arm 41
is hinged, at a first end 4la, to a bed 45 over
which the worktable 3 is positioned. Instead, the
second arm 42 is rigidly connected to the second
end 41b of the first arm 41.

When the fence 10 is in the working position 10'',
the first arm 41 is aligned with the worktable 3,
while the second arm 42 provides a stop surface
against which the panel stack 2 abuts. Instead,
when the fence moves to the idle position 10', the
first arm 41 is rotated by 90 degrees relative to
the worktable 3 so that the two arms 41, 42 are
positioned below the worktable 3.

A lever 43 and a control piston 44 move the two
arms 41, 42 from the working position 10'' to the
idle position 10' and vice versa. The first end 43a
of the lever 43 is hinged to the bed 45 and the

second end 43b abuts against the first arm 41. The
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control piston 44 acts between the bed 45 and the
central portion 43c of the lever 43.

Lastly, the device 1 comprises the aforementioned
push carriage 11 that pushes the panel stack 2 on
the worktable 3 to the cutting line 4 when it has
to be cut.

The present invention also relates to a method for
making a series of cuts at different angles in one
or more panels using a panel sawing machine.

In a preferred embodiment, the method comprises a
step of placing a stack 2 of one or more panels on
a worktable 3 having a cutting line 4 for a panel
sawing machine.

In particular, the panel stack 2 has to be cut
according to a defined cutting pattern, an example
of which is illustrated in Figure 8.

The method according to the invention also
comprises a step of turning the panel stack 2 a
first time through 90 degrees, as per figure 2, in
a first rotation direction indicated by the arrow
5.

This step is carried out after rotatably securing
the pickup element 6 to the panel stack at a corner
portion 2a opposite the cutting line 4 and aft er

the push element 7 has abutted against the side 2b
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of the panel stack opposite the corner portion 2a
and located near the cutting line 4.

In particular, the step of rotatably securing the
pickup element 6 to the corner portion 2a of the
panel stack 1is carried out by activating the
pneumatic system 19. In this way, the second jaw 18
of the gripper 20 is pushed by the piston 37
towards the panel stack 2. A stop element 39 stops
the jaw 18 at a position where the active portion
18b abuts against the underside of the panel stack
2. At this point, since the piston 37 is stopped,
the cylinder 37 moves downwards, dragging the first
jaw 17, to which it is connected, along with it.
The first jaw 17 is stopped when it abuts against
the top surface of the panel stack 2 and the drive
pressure of the pneumatic system 19 is
counterbalanced by the forces exerted by the jaws
17, 18 on the panel stack 2.

The panel stack 2 is now turned by moving the
pickup element 6 towards the cutting line 4 . Once
the pickup element 6 has moved past the axis of the
second guide 9, the fence 10 is activated and moves
to the working position 10'', while the push
element 7 moves along the second guide 9 to reach

the working position 10'"',
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During this step, the pickup element 6
advantageously moves along the first guide 8
following a first, straight path, that is
transversal, and preferably perpendicular, to the
cutting line 4.

The push element 7, on the other hand, moves along
the second guide 9 following a second path that is
substantially perpendicular to the first path.

At the end of the step just described, the panel
stack 2, which was initially positioned with its
long sides parallel to the cutting line 4, is now
located at the position labelled 2', and the pickup
element 6 and the push element 7 are located at the
positions labelled respectively 6' and 7' in Figure
2.

While the panel stack 2 is in this position, the
panel saw can make a first series of one or more
cuts. In the example cutting pattern shown in
Figure 8, the first series will include the cuts
labelled T1, T2 and T3, where T1 is wusually a
trimming cut.

The step of making the first series of cuts in the
panel stack 2 1in turn comprises the step of
disengaging the pickup element 6 from the panel

stack 2, together with the push element 7 and the
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fence 10, which will move to its idle position 10'.
The panel stack 2 1is gripped by the gripping
elements 7p, 1located on the push carriage 11,
carried to the cutting line 4 and cut.

The cut portions of the panel stack 2, labelled A
in Figure 8, will then be conveyed to other cutting
stations where they can be cut further, for example
along lines TS5, Té and T7 in Figure 8.

The portion of the panel stack 2 that remains on
the worktable 3 can then be turned again,
preferably by 90 degrees, as shown in Figure 3.

The second rotation of the panel stack 2 occurs in
a direction, indicated by the arrow 12 in Figure 3,
opposite to the first rotation direction and in
such a manner as to move the panel stack 2 closer
to the cutting line 4.

In this case, according to the invention, the
pickup element 6 rotatably secures the panel stack
at a corner portion 2c located close to the cutting
line 4 and the push element 7 abuts against a
portion 2d of the side of the panel stack located
close to the first guide 8. Advantageously, the
portion 2d is further away from the cutting line
than the corner portion 2c.

The second rotation is carried out by moving the
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push element 7 away from the first guide 8 along
the second guide 9, and then moving the pickup
element 6 away from the cutting line 4 along the
first guide 8.

As for the first rotation, the pickup element 6
moves along the first, straight path, that 1is
transversal, and preferably perpendicular, to the
cutting line 4, while the push element 7 follows
the second path that is substantially perpendicular
to the first path.

At the end of the step just described, the panel

stack 2, which was 1initially at the position

labelled 2'' in Figure 3, is now at the position
labelled 2''', the pickup element 6 has moved from
position 6''' to position 6'', while the push

element has moved from 7'' to 7'''.

At this point, the panel saw can make a second
series of one or more cuts in the panel stack 2. In
the example cutting pattern shown in Figure 8, the
second series, 1labelled B, will include the cuts
labelled T9, T10, Tl11 and T12 (where T9 1is the
usual trimming cut).

The panel stack 2 is carried by the push carriage
11 to the cutting line 4 and cut.

The invention has the following important
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advantages.

Notice first of all that, in the method taught by
the present invention, the step of turning the
panel stack the second time enables the panel stack
to be moved closer to the cutting line. Compared to
solutions taught by prior art, this aspect of the
present invention reduces the distance that has to
be travelled by the panel stack to reach the
cutting line, with evident advantages in terms of
reduction of working time.

Another advantage is linked to the fact that the
devices used to rotate the panel stack are not the
same devices that move the panel stack towards and
away from the cutting line. Rotation is carried out
by the pickup element and the push element, while
the other movements are carried out by the push
carriage 11. This means that, unlike solutions
taught by prior art, the push carriage 11 is ready
at its working position and does not have to move
when the panel stack stops turning. The absence of
this movement further reduces working time.

Yet another advantage is that, thanks to the
machine architecture with the pickup element 6
mobile along the guide 8, which is situated outside

the worktable 3, the panel stack remains on a fixed
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reference line (labelled FO in Figures 2 and 3)
whatever position it is in after being turned (as
indicated by the reference numerals 2', 2'', and
2'''). This permits improved extraction of sawdust
by the machine's upper dust extractor, which is not
illustrated since it is of a type well known to

experts in the trade.
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The Claims defining the invention are as follows:

-Claime-

A method for making a series of cuts at different
angles in one or more panels using a panel sawing
machine comprising the following steps:

- placing a stack (2) of one or more panels on a
worktable (3) having a cutting line (4) for a panel
sawing machine;

- turning the panel stack (2) a first time in a
first rotation direction (5) ;

- making a first series of cuts in the panel stack
(2);

- turning the panel stack (2) a second time; and

- making a second series of cuts in the panel stack
(2);

characterised in that the second rotation occurs in
a direction (12) opposite the first direction (5)
and in that during the second rotation, the panel

stack (2) is moved closer to the cutting line (4).

The method according to claim 1, characterised in
that the step of turning the panel stack the second

time in turn comprises the following steps:
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- rotatably securing a pickup element (6) to the
panel stack (2) at a corner portion (2c) located
close to the cutting line (4), the panel stack (2)
being substantially rectangular in shape; and

- moving the pickup element (6) away from the

cutting line (4).

The method according to claim 2, characterised in
that the step of moving the pickup element (6) away
from the cutting line (4) is carried out by moving
the pickup element (6) along a first guide (8)
following a first, straight path that is

transversal to the cutting line (4).

The method according to claim 3, characterised in
that said straight path is substantially

perpendicular to the cutting line (4).

The method according to claim 3 or 4, characterised
in that the step of turning the panel stack (2) the
second time in turn comprises the following steps:

- abutting a push element (7) against a portion
(2d) of the side of the panel stack close to the

first guide (8), the portion (2d) being located
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further away from the cutting line (4) than the
corner portion (2c); and
- moving the push element (7) away from the first

guide (8).

The method according to claim 5, characterised in
that the step of moving the push element (7) away
from the first guide (8) is carried out by moving
the push element (7) along a second guide (9)
following a second path that is substantially

perpendicular to the first path.

The method according to claim 5 or 6, characterised
in that the steps of moving the push element (7)
away from the first guide (8) and moving the pickup
element (6) away from the cutting line (4) are

simultaneous and/or sequential.

The method according to claim 1, characterised in
that the step of turning the panel stack (2) for
the second time causes it to turn by approximately

90 degrees.
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A device for making a series of cuts at different
angles in one or more panels using a panel sawing
machine comprising:

- a worktable (3) for a stack (2) of one of more
panels, said worktable (3) having at 1least one
cutting line (4) for a panel sawing machine;

- first handling means (15) working in conjunction
with the worktable (3) to turn the panel stack (2)
about the cutting line (4) in a first rotation
direction (5) and in a second rotation direction
(12) ;

- a push carriage (11) operating on the worktable
(3) to move the panel stack (2) to the cutting line
(4) when the panel stack (2) has to be cut;
characterised in that the first handling means (15)
comprise:

- a first guide (8) extending crossways on the
worktable (3), preferably perpendicularly to the
cutting line (4);

- a second guide (9) extending on the worktable (3)
in a direction substantially perpendicular to the
first guide (8);

- a pickup element (6) that moves along the first

guide (8);
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- a push element (7) that moves along the second

guide (9).

The device according to claim 9, characterised in
that the pickup element (6) comprises a gripper
(20) with two jaws (17, 18) each jaw having a
supporting portion (17a, 18a) and an active portion
(17b, 18b) designed to engage the panel stack (2)

on the support portion (17a, 18a).

The device according to the previous «claim,
characterised in that the active portions (17b,
18b) of the jaws (17, 18) are mounted on the
supporting portions (17a, 18a) in such a way that

they can turn freely.

The device according to claim 10 or 11,
characterised in that the pickup element (6)
comprises a pneumatic system (19) that operates
between the first and second jaws (17, 18) so as to

tighten the gripper (20) on the panel stack (2).

The device according to claim 12, characterised in

that the pneumatic system (19) comprises a piston
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(37) attached to the second jaw (18) and a cylinder

attached to the first jaw (17).

The device according to any of the foregoing claims
from 9 to 13, characterised in that the guide (8)
comprises a mounting beam (35) extending crossways,
in a direction preferably perpendicular to the
cutting line (4), and a rack (36) connected to the

mounting beam (35).

The device according to claim 14, characterised in
that the pickup element (6) comprises a motor (30)
and a toothed wheel (31), the toothed wheel (31)
being meshed with the rack (36) and being driven by

the motor (30).

The device according to any of the foregoing claims
from 9 to 15, characterised in that it comprises a
bed  (45) over which the worktable (3) is
positioned, and a fence (10) connected to the bed

(45) .

The device according to claim 16, characterised in

that the fence (10) moves between an idle position
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(10') wunder the worktable (3), and a working

position 10'' above the worktable (3).

The device according to claim 17, characterised in
that the fence (10) comprises a first arm (41) and
a second arm (42) perpendicular to the first arm
(41), the first arm (41) being hinged, at a first
end (4la), to the bed 45, and the second arm (42)
being rigidly connected to the second end (41b) of

the first arm (41),

The device according to claim 17, characterised in
that the fence (10) comprises a lever (43) having a
first end (43a) hinged to the bed (45), a central
portion (43c) and a second end (43b) that abuts

against the first arm (41).

The device according to claim 19, characterised in
that it comprises a control piston (44) that
operates between the bed (45) and the central

portion (43c) of the lever (43).
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21. A method for making a series of cuts at different angles in one or more

panels using a panel sawing machine, the method substantially as hereinbefore described

with reference to the accompanying drawings.
22. A device for making a series of cuts at different angles in one or more

panels using a panel sawing machine, the device substantially as hereinbefore described

with reference to the accompanying drawings.

Dated 3 January, 2001
Giben Impianti S.p.A.

Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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