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A panel sawing machine comprises a horizontal table (5) on which a movable device (6) pushes a stack of panels (3a) in a forward
direction (F) or reverse direction (F1) to feed a sawing device (or to a device for rotating the stack) which divides the panel up into two
or more smaller boards. The pusher (6) is equipped with two or more pickup elements (16) that hold the rear edge of the stack in position
during positioning and/or sawing operations. The pickup elements (16) are mounted on the movable device (6) in such a way that they
can run in guides (15, 15a, 15b) in the following three directions, respectively: horizontal at right angles to, and horizontal parallel to, the

forward direction (F) or the reverse direction (F1), and vertical.
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Description

METHOD AND MACHINE FOR SAWING PANELS WITH LATERALLY MOVABLE PUSHER

Technical Field

The present invention relates to a panel sawing machine. The
invention can be used in particular, but not solely, to cut
panels, slabs or sheets made especially of wood-based materials
but also of plastic, light metal alloys, steel and composite and
mineral-bonded board, in order to form smaller boards.

The invention applies in particular to machine for sawing
wood-based materials and comprising a horizontal table on which a
movable device, usually known as pusher, can push at least one
panel to a device downstream for sawing (or rotating) the panel,
where, during the sawing operation, the panel is positioned by
suitable pickup elements which grip the rear edge of the panel,
and including any additional positioning, aligning, outfeed,
pressing and rotating elements that constitute the standard

equipment of these machines.

Background Art

Known machines of this kind are normally equipped with a
plurality of pickup elements, for example of the gripper type,
mounted side by side in a given direction at right angles to the
forward (or reverse) feed direction of the panels and acting on
the rear edge of the panels to be cut.

These known panel sawing machines are used to cut panels of
various sizes, both in width and length, usually placed one over
the other in normally large stacks whose dimensions depend on the
size of the panels made by the panel forming machines.

Conventional panel sawing machines may be of the simple
type, with a single cutting axis, called lengthways axis, located
downstream of the pusher, or more complex, with two (or more)
cutting axes at an angle to each other and with panel feed tables

positioned at 90° to each other. In these more complex machines,
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the cutting axes are downstream of the corresponding pushers, the
first axis being called the lengthways axis and the second, the
crossways axis.

In these known machines, the same pusher can also be used to
saw two or more stacks of panels or boards in succession. In
addition, stacks of different sized boards placed side by side can
only be sawn simultaneously if the cutting line of the different
stacks corresponds with the machine cutting axis concerned
(creating what is usually known as a logical cutting pattern). If
the cuts are not consistent (creating differentiated cutting
patterns) several pushers may be provided, each acting on one (or
more) board/boards or portion of panel and resulting in
constructional complications and additional costs for the entire
machine.

Depending on the size (whether initial or derived from pre-
cuts) of the stack of panels or group of boards to be sawn, the
machine must be equipped with a suitable number of pickup elements
appropriately positioned and distributed along the entire rear
edge of the related stack or group of boards so as to firmly hold
the panels along the entire width and to line them up securely
against a stop surface during the sawing operation.

One of the disadvantages of known panel sawing machines is
that all of them are set up and equipped to cut a limited number
of sizes of panel stacks or groups of panel stacks. This is
accomplished by mounting on the pusher crossbeam a variable number
of pickup elements or grippers, depending on the requirements of
the end user. In other words, the manufacturer equips the pusher
crossbeam with a number of pickup elements or grippers, variously
distributed along the length of the beam, at fixed positions,
using the smallest number of elements possible in order to reduce
costs.

These machines are therefore rather inflexible in terms of
size changeover and hence are not suitable for cutting panels of
many different sizes unless fitted with complex equipment, which
considerably raises construction costs and requires expensive
tooling; not to mention the fact that, although machines of this

kind are long-term investments, 1its capabilities are unable to
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satisfy process requirements after many years in operation, not
least because of the diverse and constantly changing market

requirements.

Disclosure of the Invention

The present invention has for its principal object to
overcome the disadvantages of prior art by providing a panel
sawing machine, with either one or two (or more) cutting axes,
that can be adjusted in an extremely simple and practical manner
to work on panels or boards or groups of boards of any size.

One advantage of the present invention is that it permits
two or more panels and/or boards in stacks placed side by side to
be cut lengthways or crossways (depending on which machine axis is
being used) even if the adjacent panels and/or boards must be sawn
into smaller boards or panels differing in length and width from
one panel or board to the next.

Another advantage is that it provides a machine that can be
used to make boards of various sizes both in width and length with
a relatively small number of cutting operations and allowing
considerable saving of time.

The above mentioned aims and advantages are all achieved by
the present invention as characterized in the claims below.

Other characteristics and advantages of the invention are
made more apparent in the detailed description which follows, with
reference to the accompanying drawings, which illustrate a
preferred embodiment of the invention and in which:

- Figure 1 is a schematic top plan view of a machine made in
accordance with the present invention and being of the type with a
single, lengthways cutting axis;

- Figure 2 is a scaled-up, right-hand side view of a detail
of Figure 1;

- Figures 3a to 3f are schematic top views of possible
cutting configurations using two grippers in accordance with the
present invention;

- Figures 4a to 4dl are schematic top views of possible

working configurations of the machine illustrated in Figure 1,
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differing according to the size of the panels to be cut and the
characteristics of the machine itself; '

- Figures 5a to 5u are schematic top views of possible
working configurations of a machine with two (angular) cutting
axes, differing according to the size of the panels to be cut and
the characteristics of the machine itself.

- Figures 6a to 6f are schematic top views of different
stages in the cutting operations that can be carried out with the
machine disclosed by the present invention.

With reference to Figure 1, the numeral 1 indicates as a
whole a panel sawing machine with a single, lengthways cutting
axis used normally to cut whole panels 30 of large size (such as
that illustrated) or panels 3a and 3b placed side by side. In the
present description, reference is made to the cutting of panels
made of wood or from a wood-based material but without thereby
restricting the scope of the invention.

The machine 1 is designed to cut panels 30 or 3a, 3b into
smaller boards 31 or 4a, 4b, respectiveiy; having the same or
different width L.

The machine 1 comprises a horizontal table 5 that supports
at least one panel to be cut. The table is made in such a way as
to permit the panel to easily slide on it in a forward feed
direction, indicated by the arrow F, or in the opposite direction
F1l, in the case of a panel or stack of panels fed from the machine
front/operator side OP (as described in more detail below). In
this particular case, the table 5 is loaded by conventional
feeding and loading means (not illustrated) with one or more
stacks of panels. By way of example, Figure 1 shows two stacks Z2a
and 2b of panels placed side by side, which, alternatively, might
constitute a single stack 2 (see Figure 2) not larger in size than
the sum of the dimensions of the stacks 2a and 2b.

The panel table might, for example, comprise a plurality of
idle rollers turning about axes perpendicular and/or parallel to
the feed direction or, in another preferred embodiment,
illustrated in Figure 2, the table may comprise a plurality of
brush-like supporting elements 20 (either low-friction fibre or

air-cushion), the tops of which form a horizontal surface on which



10

15

20

25

30

35

WO 99/33600 PCT/1B98/02046

the panels can slide. The table may also be equipped with a
rotation device, illustrated schematically and labelled R, which,
when necessary, turns the panel through 90°, as described in more
detail below with reference to the illustrations showing the
different process stages. In the most simple embodiment, the
rotation device may consist of a gripper which grips a corner of
the panel and moves in direction F, Fl so as to turn the panel.

The machine 1is equipped with means for moving the panels
along the table 5 in the feed direction F or Fl, said means
comprising a movable device 6 designed to push the panels 3 or 3a,
3b along the table 5 in direction F (or to pull them in direction
F1) towards a lengthways sawing device 7 designed to divide the
panels into smaller boards. The pusher 6 consists essentially of a
crossbeam able to move in the feed direction F (or Fl) in steps of
preset length in such a way as to feed stacks 2 or 2a, 2b of
panels to the sawing device 7. During stops between one step and
the next, the sawing device 7 cuts the stacks of panels at right
angles to the feed direction F.

The numeral 50 indicates air-cushion tables located on the
operator side OP and designed to support and receive the panels
feeding into or out of the sawing device 7. The letters SX and DX
indicate the zero reference lines for the left-hand and right-hand
sides of the machine, respectively.

The boards 4 or 4a, 4b feeding out of the sawing device 7
are then transferred to further process stations which are not
illustrated in the drawings.

The pusher 6 has at .least one pickup element 16 designed to
hold the panels in position during the sawing operation. Each
pickup element 16 acts on a part of the rear edge of a panel and
prevents the edge from moving while the panel is being sawed.

The device 6 is preferably equipped with a plurality of
pickup elements (as illustrated in Figure 1) placed side by side
in a horizontal direction at right angles to the panel feed
direction. Each pickup element may, for example, comprise a
gripper consisting of a first clamping part 17 designed to press
down on the edge of the panel at the top of the stack and a second

clamping part 18 which acts on the lower edge of the panel: in
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this case, the clamping parts 17 and 18 work together to form two
jaws that hold the entire stack by its rear edge.

The clamping parts 17 and 18 are actuated by conventional
drive means, illustrated schematically in Figure 2, such as a
fluid drive unit 16a.

Figure 1 shows a plurality of pickup elements 16,
irregularly spaced apart in a direction at right angles to F. In
the case illustrated here, the distribution of the elements is
more concentrated on the left-hand side, which is the reference
side SX for the sawing of the stack of panels, although the right-
hand reference side DX could also be used, as described below.
Preferably, for the convenience of modular construction, all the
pickup elements are identical.

According to the present invention, at least one of the
pickup elements 16 (or better still, all of them except the first
from the left, labelled 160) must be mounted on the pusher 6 in
such a way as to be able to move crossways in both directions, in
a horizontal direction indicated by an arrow H in Figure 1, at
right angles to the direction of feed.

This could be achieved by a sliding fit between the pickup
element 16 and a first straight, horizontal guide 15, integral
with the pusher 6 and schematically represented in Figure 2.

Means, illustrated schematically in Figure 1 and labelled
36, are also envisaged for controlling the 1left and right
crossways movements of the different pickup elements 16. These
control means may, for example, consist of a helical guide 36a,
integral with the crossbeam 6 and engaged by a power-driven unit,
labelled 36b, operated by a lead screw and integral with each
pickup element 16. These control means are computerized and
designed to locate the pickup elements along the rear edge of a
panel at the positions most suitable to ensure a safe and secure
hold on the panel, however wide the latter is and whatever its
crossways position relative to the table.

In this regard, Figures 3a to 3f schematically illustrate
six different positions that may be assumed by two pickup elements
16 according to the number and size of the panels 3 to be sawed.

In practice, by appropriately positioning a relatively small
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number of pickup elements 16 (in this case, only two) in a
crossways direction, panels 3 of any size can be held in position
while they are being sawed.

Thanks to this controlled positioning solution, only a few
elements 16 are needed to securely hold two or more panels placed
side by side, to be sawed at the same time by the same sawing
device or sets of different sized panels fed in one after the
other. That makes for a practically universal machine that can be
used for panels of any size and that can be controlled by an
operator (or by a control system capable of recognizing panel
dimensions) through simple setting operations that require very
little time and hence result in negligible down time.

Figures 3a to 3f are simple illustrations of how panels of
different sizes can be handled using only two pickup elements,
which is the minimum number of elements required.

Figures 3a to 3c show some possible working configurations
of the grippers on the pusher 6 that differ according to the width
of the boards to be cut: notice that the grippers are located at
the positions most suited to the width of the board or stack of
boards.

In the case of a single board, as shown in Figure 3a,
gripper l6a alone is sufficient, while in the case of two boards 3
side by side, as shown in Figure 3b, the gripper 16b must also be
used. Similarly, in the example illustrated in Figure 3c, where
each of the grippers 16a, 16b is used to hold two (or more)
thinner half-boards, the size and carrying capacity of the
grippers are such as to enable more than one board (Figure 3c
shows two) to be simultaneously pulled in direction F1 or pushed
in direction F.

Figures 3d to 3f, on the other hand, show the grippers on
the pusher 6 positioned differently according to the different
sizes of a single large panel 3. Again, notice that the grippers
are located at the positions most suited to the dimensions of the
panel or stack of panels both in the lengthways direction (Figures
3e, 3f) and in the crossways direction to enable them to be pre-

cut (see Figure 3d).
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Another feature of the invention is that at least one of the
pickup elements 16, the one labelled 161 in Figure 2, may move not
only crossways relative to the pusher 6, in direction H, but also
lengthways in the both the forward or reverse feed directions,
labelled K. The pickup element 161 is preferably positioned below
the crossbeam 6, for structural reasons to enable it to move to
the different positions, as described in more detail below. It
moves in H by means of a second guide 15a and in K by means of a
similar third guide 15b, each having a corresponding drive unit,
also of known type, and represented conventionally as 38a and 38b.

There may be one or more pickup elements 161 able to make
controlled movements in direction K, in which case each pickup
element 161 must be equipped with drive means allowing it to move
independently of the others.

Figure 2 shows that one or more of the elements 16, in this
case labelled 162, may also move in a vertical direction Z along a
fourth guide 15 and actuated by drive means 39: that means that
the gripper concerned can be raised from the table so that the
pusher crossbeam can return to the ready, retracted position by
moving over the panel or stack of panels still being machined
without touching it. This feature is described in more detail
below.

The forward and return movements of the pickup elements 16,
as well as their sideways and vertical movements along the three
axes H, K and Z are controlled by a conventional, computerized
controller unit (not illustrated) which drives all the machine
axes.

Different working configurations that can be obtained with
the machine described above will now be described with the aid of
the schematic drawings of Figure 4.

In Figures 4a to 4f, the process cycle of the panel sawing
machine envisages a single, lengthways cutting axis with loading
of panels (or stacks of panels, from now on called just panels for
convenience) from the front, that is, from the operator side OP.
The grippers (see Figure 4a) are moved into position so as to be
regularly spaced out in H along the -length of the panel,

referenced to the right-hand zero line DX: once the grippers 16
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have got hold of the panel, the pusher moves back in direction F1.
In Figure 4b, the pusher crossbeam pushes the panel in direction F
for a first trimming cut T1l, a second lengthways cut (at least
one) T2 and a final trimming cut T3 (see Figure 4c¢). In Figure 4d,
after the operator OP has turned the boards resulting from the
cutting of the panel, the pusher moves back in direction Fl1 and
the grippers have moved to the new position to hold the boards (in
this example, there are two boards), this time referenced to the
left-hand line SX. The pusher (see Figure 4e) pushes the boards to
the first trimming cut T4 in direction F and then, see Figure 4f,
continues moving forward in direction F so that at least one
crossways cut T5 can be made: in this case, however, one or more
of the grippers (in this illustration, only the one labelled 161)
must also move in direction K so as to allow different positions
relative to the pusher crossbeam 6 which continues to move in
direction F.

The process cycle illustrated in Figures 4g to 4r refers
again to a panel sawing machine with a single, lengthways cutting
axis and panel loading from the front, that is, from the operator
side OP, but in this case having also an independent rotating
device R. The grippers (see Figure 4g) are moved into position so
as to be regularly spaced out in H along the length of the panel,
referenced to the right-hand zero line DX: once the grippers 16
have got hold of the panel, the pusher moves back in direction F1.
In Figure 4h, the pusher positions the panel according to a preset
0 rotation PT, the grippers 16 open, the pusher moves back a
little and the grippers rise. The rotation device R (in practice a
jointed gripper) now comes into operation, the device R
illustrated in this example being of the linear type that moves
along the axis of F1 and, in combination with a locating reference
element Bl (in practice an opposing roller) rotates the panel
through 90° (see Figure 4i). During the combined movement of the
rotation device R and of the reference element Bl, the pusher and
the gripper move to a new position that will enable them to catch
hold of the short side of the panel. The pusher moves forward (see
Figure 4j), the grippers hold the panel by its short side and the

pusher positions the panel first for trimming and then for the
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pre-cut (or pre-cuts, see Figure 4k), after which the gripper 162
rises (see Figure 41), while the outer right-hand gripper 16 and
the pusher move to the left-hand zero position SX to be able to
catch hold of and pull the pre-cut board (or boards) in direction
Fl. In the meantime, the rotation device R moving in direction F
and the locating reference element Bl are free to rotate the panel
again. Continuing the cycle, the pusher (see Figure 4m), with the
gripper 16 located at the left-hand zero line SX, pulls the pre-
cut board back in direction Fl, past the cutting line and then
(see Figure 4n) forward again in direction F to be cut crossways
where required. When all the crossways cuts have been completed,
the gripper 16 used up to now (see Figure 40) also moves in H to a
position where it can catch hold of the main portion of the panel
previously rotated. When all the elements are in the correct
position, the pusher proceeds in direction F to allow the
lengthways cuts to be made where required (see Figure 4p) with
reference to the right-hand zero line DX, the various different
boards reaching the air-cushion table at the end, after which the
grippers and the pusher move to the pickup position referenced to
the opposite, left-hand side SX again. Notice, in Figure 4q, that
the grippers have moved crossways in H to the position from which
they can catch hold of the boards to pull them back past the
cutting line. Finally, as shown in Figure 4r, the pusher moves
forward, while the specially equipped gripper 161 moves forward or
back along the axis K to permit the crossways cuts to be made
along cutting lines that are at different distances from the ends
of the panels.

The process cycle illustrated in Figures 4s to 4dl again
refers to a panel sawing machine with a single, lengthways cutting
axis but in this case with a loader (or loading platform),
labelled CA, located on the side opposite the air-cushion table
50. In Figure 4s, the whole panel is placed upstream of the panel
saw and is then (see Figure 4t) transferred in direction F and
aligned with the 0 PT both lengthways and crossways by the
rotation device R (optional) and the reference element Bl. Next,
(see Figure 4u) the grippers rise in direction Z and the pusher is

positioned in direction F1 to wait for the panel which is being
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rotated. The grippers, referenced to the right-hand zero line DX
(see Figure 4v) stop the panel after it has been rotated and the
pusher moves forward in direction F (see Figure 4w) to make one or
more cuts, after which the panels are rotated on the air-cushion
table. The grippers not used at this stage are the one labelled
162, which rises in direction Z (see Figure 4x) and the one
labelled 16 which will be used for the subsequent cutting of the
boards moves in H with reference to the left-hand zero SX. In
Figure 4y, the panel is rotated again and, at the same time, the
pusher moves back in direction F1 with reference to the left-hand
zero SX, taking the pre-cut board past the cutting line. The
pusher then moves forward again (see Figure 4z) in steps to
position the board so that it can be cut crossways at T10. In
Figure 4al, the pusher and the grippers move (in directions F and
H, respectively) to catch hold of the main portion of the panel
referenced to the right-hand zero DX and make the lengthways cuts
T11l. Next (see Figure 4bl), the boards cut in this way are rotated
by the operator through 90° on the air-cushion table while the
pusher and the grippers move back to the left-hand reference zone
SX to catch hold of the boards. Lastly (see Figures 4cl and 4d4dl)
the pusher moves back to carry the boards past the cutting line
and then forward in direction F again to position them for the
crossways cuts not before the gripper 161 has moved along K to
allow the two (or more) boards to be cut at the same time into
different lengths relative to the pusher 6.

Figures 5a to 5u illustrate an angular panel sawing machine,
that is, having two cutting axes, labelled 7 and 7a, at right
angles to each other, the former called lengthways cutting axis
and the latter, crossways cutting axis. The lengthways section of
the machine has a pusher 6, with grippers 16, loading table CA,
zero reference line SX (referred to as being on the left since the
feed directions of the panel make an angle that coincides with the
machine angle, which is on the left-hand side), and with cutting
feed direction F. The crossways section of the machine has a
pusher 6a, with grippers 16t and 161t, zero reference line SXt and

cutting feed direction F2 (see Figure 5a).
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After being fed in in direction F (see Figure 5b), the first
panel or stack of panels is pushed by the pusher 6 to the 0 PT
position (optional) for the rotation device R and reference
element Bl, while the second panel 3a is ready on the loader CA.
The panel is rotated (see Figure 5c) while the pusher 6 moves back
with the grippers 162 raised in direction Z so as not to interfere
with the rotation of the panel. Then (see Figure 5d), the grippers
16 and 162 move into position in H to adapt to the length of the
short side of the panel 3. The grippers 16 and 162 must therefore
be able to move in directions H and Z. In the next step (see
Figure 5e), the pusher 6 moves in direction F to enable the panel
to be cut into boards S1 along the axis 7. The boards S1 are then
immediately gripped by the grippers 16t and 161t of the crossways
section, which move in direction F2 towards the second cutting
line 7a: in this configuration, the gripper 16t preferably, but
not necessarily, moves in both directions H and Z, while the other
grippers labelled 161t can move not only in H but also in K, all
or some of them in accordance with the cutting and operating
requirements of the entire machine (H and K being the directions
of movement along the pusher crossbeam and perpendicular to it,
respectively). In Figure 5f, while the crossbeam 6a moves the
boards S1 into position and the gripper 161t moves in direction K
relative to it so as to be able to cut thé boards into different
lengths according to requirements, the remaining portion of the
panel 3 is rotated again with the crossbeam 6 retracted and the
related grippers 16 raised in direction Z. Figure 5g shows the
boards S1 after they have been positioned by the crossbeam 6a,
while the pusher 6 moves the panel 3 forward in direction F again
for a further cut 7 into boards S2 (see also Figure 5h). In this
case, four boards S2 are shown and therefore (as can be seen
better in Figure 5i), one gripper 16t and two grippers 161t are
used. The latter are the grippers that position the boards for the
crossways cut into different lengths (notice also that one of the
grippers 161t is holding two boards at the same time), while the
grippers that are not used - which this time are those labelled
160t - are positioned at the end of the crossbeam 6a, outside the

range of the cutting stroke of the axis 7a. With reference to
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Figure 5h again, the crossbeam 6a is shown during its return in
direction F3 without the load. In this case, the grippers 16t,
which vertically "cover" the area occupied by the boards S2, rise
in direction Z so as not to interfere with the boards below, while
the remaining grippers 160t, which are idle, are positioned on one
side. The number of grippers 160t (and 16t) used and the length of
the crossbeam 6a, are calculated in accordance with the working
width L5 and the width of the overtravel L6. Similarly, the
crossbeam 6 moves into position to catch hold of the next panel or
stack of panels 3a which is illustrated in a lighter shade of
grey. As mentioned above, Figure 5i shows that the four boards S2
are held by one gripper 16t, which moves in H and by two grippers
161t, which move in H and K, at least one of these being able to
hold two or more boards at the same time, and that there are three
grippers 160t lying idle on one side of the crossbeam 6a. Figure
51 also shows that the panel 3a is cut lengthways at 7 so as to be
further divided into boards S3 that differ in width from boards S2
since successive panels can be cut according to completely
different patterns. In Figure 53j, the crossbeam 6a is again
returning in direction F3 without the load and with the grippers
16t raised above the boards S3 and the grippers 160t in the idle
position on one side of the crossbeam 6a. In the meantime, the
next panel 3b is being handled by the crossbeam 6. In Figure 5k,
the cutting axis 7a is already working on the boards S3, with two
grippers 16t holding the first board, (the larger one) and only
one gripper 161t, holding the other two boards (the thinner ones).
In the meantime, panel 3b is being sawn lengthways at 7.

Figures 51 to 5u show a machine with two cutting axes that
works in the same way as the one just described but with crossbeam
6 of the lengthways section having at least one gripper 161 that
can move both in H and in K so as to be able to handle two
different panels 3h, 3k placed side by side. In Figure 5m, the two
grippers 16 and 161 are pushing the panel 3h in direction F
towards the cutting axis 7 which divides the panel 3h into a
plurality of boards S4, the latter being then transferred to the
crossbeam 6a. The crossbeam 6, now free, can pick up the other

panel 3k. In Figure 5o, while the boards S4 are cut at right
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angles to the final axis 7a, the panel 3k cut lengthways into
boards S5. In the meantime, other panels 3m, 3n have been fed into
the machine. In Figure 5p, while the boards S5 are cut crossways,
the panel 3m is turned through 90° on the table of the lengthways
section of the machine. In Figure 5g, the boards S5 are cut
crossways into different lengths, the panel 3m is cut into boards
S6 and the panel 3n is picked up by the crossbeam 6. Other panels
3p (already cut into two boards) and 3g are fed in from the
loading table. Next, as shown in Figure 5r, while the boards S6
approach the final crossways cutting line, the panel 3n is cut
lengthways into boards S7 and the crossbeam 6 transfers the twin-
board panel 3p to the lengthways cutting line 7. As shown in
Figure 5s, the boards S7 are cut crossways into different lengths
and the panel 3p lengthways into boards of different widths at 7.
Lastly, Figure 5u shows the latter panel being fed out of the
machine after being cut, while the panel‘3q is being fed to the
cutting line 7.

Thus, thanks to the controlled movements of one or more
pickup elements 16, the machine can cut panels, even panels placed
edge to edge, into boards of different lengths in a single cutting
operation. This concept is clarified further by Figures 6a to 6f
which illustrate six steps in the operating cycle of a panel
sawing machine equipped with at least one pickup element 16a,
closest to the reference line RF, this time on the right, which
can move backwards and forwards in direction K.

With reference to Figures 6a to 6f, the numeral 6 indicates
the movable pusher, 7 the sawing device, 7-7 the cutting axis, and
3a and 3b two panels to be cut having different widths, equal
total lengths (since they are derived from the same starting
panel) but cut crossways along different lines to make different
sized finished parts, labelled 40 and 41,_respectively. In these
drawings, the dashed lines on the panels indicate the lines along
which they are to be sawn. The drawings show clearly that the
boards 40 and 41 differ in length: the boards 41 on the right-hand
panel are shorter than the boards 40 on the left-hand panel. The
higher or lower number of parts 40 or 41 for each panel can be

inverted with respect to the reference line RF. Figure 6a in
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particular shows that the lines along which the two panels 3a and
3b will be cut do not coincide.

The first step in the panel cutting cycle (Figure 6a) is to
drive the pusher 6 in such a way as to move the panels into
position for the trimming cut. Trimming may not always be
required.

For the second cut to be made in the panels (Figure 6b), the
pusher 6 is moved forward and, at the same time, the right-hand
panel 3b is moved backwards relative to it by the related pickup
elements 1l6a so as to make the cutting lines of the two panels
coincide.

For the third cut (Figure 6c), the right-hand panel is moved
further back and for the fourth cut (Figure 6d) further back
again.

The fifth cutting operation (Figure 6e) is applied only to
the right-hand panel 3b and for it to be performed, the right-hand
panel must be moved forward while keeping the pusher 6, and hence
the left-hand panel 3a, in the same position.

The sixth and last cut (Figure 6f) is made in the same way
as the first three.

It is evident, therefore, that by appropriately combining
and programming the lengthways, crossways and vertical movements
of the pusher and pickup elements, it 1is possible to
simultaneously feed two or more panels, placed side by side, to a
saw which cuts them into a large number of boards differing in
size (both in length and width) using a relatively small number of
cutting operations and hence saving a considerable amount of time.

The object of the present invention is achieved by the fact
that the pusher crossbeam or crossbeams are not simply passive
operating means but form part of an automated system whose
essential parts, namely, the pickup elements, adjust automatically
to the size and type of pickup of the panels or boards. Indeed,
each pickup element can be regarded as a prehensile robotized
device which can move in a line parallel to the axis of the
crossbeam, in a line perpendicular to the axis of the crossbeam
and in a vertical line, all three of these controlled movements

not being applied necessarily to all the pickup elements at the
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same time but each one to one or more of the elements
independently of the others, depending on the requirements
connected with machine configuration.

Another distinctive feature of the invention is the use of a
rotation device that is extremely simple in construction and that
works as follows:

- The pusher moves the panel (or stack) to a preset position.

- The grippers open.

- The pusher moves back a little way.

- The rotation element R grips the corner of the panel and,
thanks to its Jjointed mounting, rotates the panel by moving
lengthways in a straight 1line in direction Fl1 acting in
combination with a reference element Bl that moves in a line at
right angles to direction FL.

- During this operation, the pusher moves to a preset
position defined in terms of the panel dimensions.

If the panel has to be rotated again after the pre-cuts have
been made, this is done as follows:

- The pusher moves back in direction F1l, while holding the
panel, in such a way as to move the remaining portion of the panel
to a preset position.

- The grippers open.

- The pusher moves back a little way.

- The rotation element R grips the corner of the panel and,
with its Jjointed mounting acting as a pivot, waits for the
reference element Bl to turn the panel by pushing it in a line at
right angles to the forward and reverse feed directions F, FL.

- The rotation moves in direction F in synchrony with the
reference element Bl to complete the 90° rotation.

The invention described can be subject to numerous
modification in its constructional and application details but
without thereby departing from the scope of the inventive concept

as claimed below.
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Claims

1. A panel sawing machine comprising: a horizontal table (5) to
support at least one panel (30; 3a, 3b) to be cut; at least one
movable device (6; 6a) designed to push the panel along the table
in a feed direction (F; F2) or in a direction (Fl; F3) opposite to
this, in such a way as to feed a sawing device (7; 7a) and/or a
rotation device (R), said sawing device (7; 7a) being designed to
cut the panel (30; 3a, 3b) into two or more smaller boards (31;
4a, 4b) in a direction at right angles to the feed direction (F;
F2), the movable device (6; 6a) being equipped with at least one
pickup element (16) that holds the rear edge of the panel in
position while it is being sawn, the machine being characterized
in that the pickup element (16) is mounted on the movable device
(6; 6a) in such a way that drive means (36) can move it in a
horizontal direction (H) at right angles to the feed direction (F;

F2).

2. The machine according to claim 1, characterized in that the
pickup element (16) slides in a guide (15) that is integral with
the movable device (6; 6a) and at right angles to the feed

direction (F; F2).

3. The machine according to claim 1, characterized in that the
movable device (6; 6a) is equipped with two or more of said pickup
elements (16) mounted side by side in a horizontal direction (H)
at right angles to the feed direction (F; F2), at least one of
them being mounted on the movable device (6; 6a) in such a way

that 1t can move in direction (H).

4. The machine according to claim 3, characterized in that at
least one of the pickup elements, the one labelled (161), is
mounted on the movable device (6; 6a) in such a way that drive
means (38) can move it in the feed direction (F; F2) in both

directions (K) relative to the movable device itself.
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5. The machine according to claim 1, characterized in that the
movable device (6; 6a) is equipped with two or more of said pickup
elements (16, 161) mounted side by side in a horizontal direction
(H) at right angles to the feed direction (F; F2), of which at
least one (16) is mounted on the movable device (6; 6a) in such a
way that it can move in direction (H) at right angles to the feed
direction (F; F2), and at least one (161) is mounted on the
movable device (6; 6a) in such a way that drive means (38) can
move it in the feed direction (F; F2) in both directions (K)

relative to the movable device itself.

6. The machine according to claim 1, characterized in that the
movable device (6; 6a) is equipped with two or more of said pickup
elements (16, 161, 162) mounted side by side in a horizontal
direction (H) at right angles to the feed direction (F; F2), of
which at least one (16) is mounted on the movable device (6; 6a)
in such a way that it can move in direction (H) at right angles to
the feed direction (F; F2), at least one (161) is mounted on the
movable device (6; 6a) in such a way that drive means (38) can
move it in the feed direction (F; F2) in both directions (K)
relative to the movable device itself, and at least one (162) is
mounted on the movable device (6; 6a) in such a way that drive

means (39) can move it up and down in the vertical direction (Z).

7. The machine according to claim 1, characterized in that the
movable device (6) forms part of a panel sawing machine with a
single lengthways cutting axis (7) and is equipped with two or
more of said pickup elements (16, 161) mounted side by side in a
horizontal direction (H) at right angles to the feed direction
(F), at least one of which is mounted on the movable device (6) in

such a way that it can move in direction (H).

8. The machine according to claim 7, characterized in that at
least one of the pickup elements, the one labelled (161), is

mounted on the movable device (6) in such a way that drive means
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(38) can move it in the feed direction (F) in both directions (K)

relative to the movable device itself.

9. The machine according to claim 7, characterized in that the
movable device (6) is equipped with two or more of said pickup
elements (16, 161) mounted side by side in a horizontal direction
(H) at right angles to the feed direction (F), of which at least
one (16) is mounted on the movable device (6) in such a way that
it can move in direction (H) at right angles to the feed direction
(F), and at least one (161) is mounted on the movable device (6)
in such a way that drive means (38) can move it in the feed
direction (F) in both directions (K) relative to the movable

device (6) itself.

10. The machine according to claim 7, characterized in that the
movable device (6) is equipped with two or more of said pickup
elements (16, 161, 162) mounted side by side in a horizontal
direction (H) at right angles to the feed direction (F), of which
at least one (16) is mounted on the movable device (6) in such a
way that it can move in direction (H) at right angles to the feed
direction (F); at least one (161) is mounted on the movable device
(6) in such a way that drive means (38) can move it in the feed
direction (F) in both directions (K) relative to the movable
device itgelf; and at least one (162) is mounted on the movable
device (6) in such a way that drive means (39) can move it up and

down in the vertical direction (Z).

11. The machine according to claim 1, characterized in that the
movable device (6, 6a) forms part of a panel sawing machine with
two cutting axes, a lengthways cutting axis (7) and a crossways
cutting axis (7a) related to a movable device (6) and (6a),
respectively, each one of which is equipped with two or more of
said pickup elements (16, 161) mounted side by side in a
horizontal direction (H) at right angles to the feed directions
(F) and (F2) respectively, at least one of the pickup elements of
each movable device being mounted on the respective movable device

(6; 6a) in such a way that it can move in direction (H).



10

15

20

25

30

35

WO 99/33600 PCT/1B98/02046

20

12. The machine according to claim 11, characterized in that at
least one of the pickup elements on each movable device (6; 6a),
the one 1labelled (161), is mounted on the respective movable
device in such a way that drive means (38) can move it in the feed
direction (F; F2) in both directions (K) relative to the movable

device itself.

13. The machine according to claim 11, characterized in that
each movable device (6; 6a) is equipped with two or more pickup
elements (16, 161) mounted side by side in a horizontal direction
(H) at right angles to the feed direction (F; F2), of which at
least one (16) is mounted on the movable device (6; 6a) in such a
way that it can move in direction (H) at right angles to the feed
direction (F; F2), and at least one (161) is mounted on the
movable device (6; 6a) in such a way that drive means (38) can
move it in the feed direction (F) in both directions (K) relative

to the movable device (6) itself.

14. The machine according to claim 11, characterized in that
each movable device (6; 6a) is equipped with two or more of said
pickup elements (16, 161, 162) mounted side by side in a
horizontal direction (H) at right angles to the feed direction (F;
F2), of which at least one (16) is mounted on the movable device
(6; 6a) in such a way that it can move in the horizontal direction
(H) at right angles to the feed direction (F; F2}; at least one
(161) is mounted on the movable device (6; 6a) in such a way that
drive means (38) can move it in the feed direction (F; F2) in both
directions (K) relative to the movable device itself; and at least
one (162) is mounted on the movable device (6; 6a) in such a way
that drive means (39) can move it up and down in the vertical

direction (Z).

15. A method for cutting panels in panel sawing machines that
comprise: a horizontal table (5) to support at least one pair of
panels (3a, 3b, ...3n) to be cut; a movable device (6; 6a)

designed to push the panel along the table in a feed direction (F;
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F2) to feed a sawing device (7; 7a) designed to cut the panels
(3a, 3b, ... 3n) into two or more smaller boards (40, 41, ... 4N)
in a direction at right angles to the feed direction (F; F2), the
movable device (6; 6a) being equipped with at least two pickup
elements (l6a, 16b, ... 16n) that hold the rear edge of each panel
in position while it is being sawn, the method being characterized
in that:

- the pickup elements (l6a, 16b, ... 16n) used to implement it
are mounted on the movable device (6; 6a) in such a way that all
of them, except one, i1f necessary, can be moved by drive means
(36) in a horizontal direction (H) at right angles to the feed
direction (F; F2);

- at least one of the pickup elements (16b...16n-1) is mounted in
such a way that drive means (38) can move it in the feed direction
(F; F2) in both directions (K) relative to the movable device;

- each panel (3a, 3b, ... 3n) is picked up by a pickup element
(16a, 16b, ... 16n) and that the pickup element (1l6b...1l6n-1) is
moved in the feed direction (F; F2) in both directions (K)
relative to the movable device in such a way as to position the
panels (3a, 3b, ... 3n) so that the lines along which they have to

be cut are aligned before they are fed to the sawing device (7;

7a) .
16. The method according to the previous claim, characterized in
that:
- the pickup elements (16a, 16b, ... 16n) used to implement it

are mounted on the movable device (6; 6a) in such a way that all
of them, except one, if necessary, can be moved by drive means
(36) in a horizontal direction (H) at right angles to the feed
direction (F; F2);

- at least one of the pickup elements (16b...16n-1) is mounted in
such a way that drive means (38) can move it in the feed direction
(F; F2) in both directions (K) relative to the movable device;

- at least one of the pickup elements (16b...16n-1) is mounted in
such a way that drive means (39) can move it in a vertical

direction (Z);

PCT/1B98/02046
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said movements making it possible for the movable device (6; 6a)
to return in a direction opposite the forward feed direction (F;
F2) and pass over a panel positioned on the table (5); with some
of the pickup elements, the ones labelled (162), having risen to a
given height along the axis (Z) so as not to interfere with said
panel, and some of the pickup elements, the ones labelled (161),
having moved crossways in the horizontal direction (H) to a

lateral position outside the area occupied by the panel.
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