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(67)  Afeeder of boards for machines for assembling
pallets having a perimetric base, comprising:

- a pickup station (2);

- a release station (3), which is spaced laterally with re-
spect to the pickup station (2) along a transfer direction
(4);

- means (5) for positioning two groups of boards (80a,
80b, 80c, 80d, 80e) at the pickup station (2) in a substan-
tially horizontal position;

-means (6) for transferring the two groups of boards (80a,
80b, 80c, 80d, 80e) from the pickup station (2) to the
release station (3) in a substantially horizontal position;

the transfer means (6) comprise:

- first transfer means (7), which can engage the boards
(80a, 80b) of a first group of boards and can be trans-
ferred, along the transfer direction (4), from the pickup
station (2) to the release station (3) and vice versa;

- second transfer means (8), which can engage the
boards (80c, 80d, 80e) of a second group of boards and
can be transferred, along the transfer direction (4), from
the pickup station (2) to the release station (3) and vice
versa. The second transfer means (8) are also rotatable
about a substantially vertical rotational axis (9) so as to
vary the orientation of the second group of boards (80c,
80d, 80e) with respect to the first group of boards (80a,
80b).
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Description

[0001] The present invention relates to a feeder of
boards for machines for assembling pallets having a per-
imetric base.

[0002] As is known, wood pallets are composed gen-
erally of aloading surface, having arectangular or square
shape, constituted by a plurality of upper side-by-side
boards mutually joined by means of lower boards that
are oriented at right angles to the upper boards and are
fixed to the lower face thereof usually by means of nails
orthelike. Theloading surface, which defines the surface
on which the goods to be transported or stored must be
arranged, rests on three rows of feet or "plugs", which
are nailed to the lower face of the boards of the loading
surface and are mutually connected by means of other
boards that constitute the resting base of the pallet. The
feet are arranged so as to be aligned along three rows
both longitudinally and transversely. This solution allows
the pallet to be straddled, i.e., engaged by the fork of
fork-lift trucks, at any one of its four sides.

[0003] In the more general type of pallets, the resting
base is constituted by three mutual parallel boards, each
one of which is joined to the feet of a same row, usually
by means of nails, by suitable nailing machines. This type
of pallet with a resting base composed of three parallel
boards is called "skid".

[0004] In recent years, another type of pallet has be-
come increasingly widespread wherein the resting sur-
face, termed "perimeter base", is composed of five
boards: two boards that define two opposite perimetric
sides of the resting base and three boards that are ar-
ranged at right angles to the first two boards and define
respectively the other two opposite perimetric sides of
the resting base and an intermediate beam arranged at
the center of the resting base.

[0005] These types of pallets, too, are assembled gen-
erally by means of nailing machines that fix the five
boards, which constitute the resting base, to the lower
face of the feet already preassembled to the loading sur-
face, which is fed to the nailing machine conveniently
overturned so that the boards of the resting base rest on
the feet and are then nailed thereto.

[0006] In order to perform the automated assembly of
perimeter base pallets, currently two nailing machines
are used which are arranged in succession one after the
other and are oriented at 90° with respect to each other
so that the first nailing machine loads and nails the three
mutually parallel boards and the second nailing machine
loads and nails the remaining two boards.

[0007] This method has the drawback of requiring the
use of two nailing machines with the corresponding feed-
ers, with a great expenditure of capital for the purchase
of the machines and of space for their installation.
[0008] Portal feeders also exist which are capable of
feeding the five boards of the perimeter base in an auto-
matic manner to a carriage on which the loading surface
preassembled with the feet is arranged beforehand. By
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means of these portal feeders it is possible to complete
the assembly of the pallet by means of the application of
the boards of the resting base by using a single nailing
machine, with considerable savings in purchase of the
necessary machinery.

[0009] In these feeders, the boards are fed from two
different directions, at right angles to each other, and
there is a station for forming the resting base in which
the boards are arranged side by side according to the
geometry of the resting base. The boards are therefore
gripped and transferred on the carriage, on which the
loading surface preassembled with the feet is arranged
beforehand, which feeds the nailing machine.

[0010] These feeders have the drawback of requiring
a station for forming the resting base that is complex and
requires generally the use of two operators in order to
perform the correct arrangement of the boards that com-
pose the resting base.

[0011] The aim of the present invention is to solve the
problems and obviate the drawbacks cited above, pro-
viding a feeder of boards for machines for assembling
pallets having a perimetric base that does not require a
station for forming the perimetric base and can be fed
with the boards coming from a single direction.

[0012] Within this aim, an object of the invention is to
provide a feeder capable of supplying the boards of the
perimetric base to the assembling machine in a com-
pletely automated manner.

[0013] Another object of the invention is to provide a
feeder that can be managed by an extremely limited
number of operators.

[0014] A further object of the invention is to provide a
feeder that ensures high precision and reliability in oper-
ation.

[0015] This aim and these and other objects that will
become more apparent hereinafter are achieved by a
feeder of boards for machines for assembling pallets hav-
ing a perimetric base, characterized in that it comprises:

- a pickup station;

- arelease station, which is spaced laterally from said
pickup station along a transfer direction;

- means for positioning two groups of boards at said
pickup station in a substantially horizontal position;

- means for transferring said two groups of boards
from said pickup station to said release station in a
substantially horizontal position;

said transfer means comprising:

- first transfer means, which can engage the boards
of a first group of boards and can be transferred,
along said transfer direction, from said pickup station
to said release station and vice versa;

- second transfer means, which can engage the
boards of a second group of boards; said second
transfer means being able to be transferred, along
said transfer direction, from said pickup station to
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said release station and vice versa and being rotat-
able about a substantially vertical rotational axis so
as to vary the orientation of said second group of
boards with respect to said first group of boards.

[0016] Further characteristics and advantages of the
invention willbecome more apparent from the description
of a preferred but not exclusive embodiment of the feeder
according to the invention, illustrated by way of non-lim-
iting example in the accompanying drawings, wherein:

Figure 1is a perspective view of the feeder according
to the invention, with some elements omitted for the
sake of greater clarity;

Figure 2 is a lateral elevation view of the feeder of
Figure 1;

Figure 3 is a schematic sectional view of Figure 2
along the plane IlI-1I;

Figure 4 is a schematic sectional view of Figure 2
along the plane IV-1V;

Figures 5 to 8 are lateral elevation views of the op-
eration of the means for transferring the boards from
the pickup station to the release station;

Figure 9is a perspective view of the feeder according
to the invention from a different angle than in Figure
1, with some elements omitted for the sake of greater
clarity;

Figure 10 is a perspective view of a detail of the trans-
fer means from a different angle than in Figures 1
and 9;

Figures 11 to 18 are perspective views of details of
the transfer means;

Figures 19 to 22 are schematic views of the se-
quence of the transfer of the boards of a perimetric
base from the pickup station to the release station
by means of the feeder according to the invention.

[0017] With reference to the cited figures, the feeder
according to the invention, generally designated by the
reference numeral 1, comprises: a pickup station 2, a
release station 3, which is spaced laterally from the pick-
up station 2 along a transfer direction 4, means 5 for
positioning two groups of boards 80a, 80b, 80c, 80d, 80e
at the pickup station 2 in a substantially horizontal posi-
tion, and means 6 for transferring the two groups of
boards 80a, 80b, 80c, 80d, 80e from the pickup station
2 to the release station 3 in a substantially horizontal
position.

[0018] The transfer means 6 comprise: first transfer
means 7, which can engage the boards 80a, 80b of the
first group of boards and can be transported, along the
transfer direction 4, from the pickup station 2 to the re-
lease station 3 and vice versa, and second transfer
means 8, which can engage the boards 80c, 80d, 80e of
the second group of boards. These second transfer
means 8 are able to be transferred, along the transfer
direction 4, from the pickup station 2 to the release station
3 and vice versa and are rotatable about a substantially
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vertical rotational axis 9 so as to vary the orientation of
the second group of boards 80c, 80d, 80e with respect
to the first group of boards 80a, 80b, as will be explained
in more detail hereinafter.

[0019] More particularly, the positioning means 5 com-
prise a chain conveyor 10 of a known type, which forms
a substantially horizontal resting surface 11 along which
the boards 80a, 80b, 80c, 80d, 80e move forward, as a
consequence of their resting on the chains of the con-
veyor 10 and of the actuation of said chains, along an
advancement direction 12. Along the resting surface 11
there are stopping abutments 13 that can be actuated on
command, for example by means of pneumatic actuators
of a known type, so as to pass from an inactive position,
in which they are arranged below the resting surface 11,
to an active position, in which they protrude upward from
the resting surface 11 so as to stop, in a preset position,
the boards 80a, 80b, 80c, 80d, 80e moved by the chains
of the conveyor 10. The actuation of the stopping abut-
ments 13 is controlled by sensor elements 14 of the
boards 80a, 80b, 80c, 80d, 80e, constituted for example
by photocells, which detect the arrival of a board 80a,
80b, 80c, 80d, 80e along the resting surface 11 and ac-
tuate accordingly the corresponding stopping abutment
13 at which said board 80a, 80b, 80c, 80d, 80e must stop.
[0020] Advantageously, the positioning means 5 com-
prise mutually opposite lateral abutments 15 for the lon-
gitudinal ends of the boards 80a, 80b, 80c, 80d, 80e that
in each instance are placed on the resting surface 11 and
arrive at the pickup station 2. These lateral abutments
15 are constituted substantially by L-shaped elements
that are fixed, with the possibility of adjustment, to bars
16a, 16b that are arranged parallel to the advancement
direction 12 and laterally, on mutually opposite sides, with
respect to the chain conveyor 10. Each one of these bars
16a, 16b is connected to the upper end of a correspond-
ing arm 17a, 17b. Each arm 17a, 17b is pivoted, at its
lower end, to the supporting structure 18 of the machine
about a corresponding pivoting axis 19a, 19b, which is
parallel to the advancement direction 12 of the chain con-
veyor 10. The two arms 17a, 17b are, simultaneously,
cyclically rotated with respect to the supporting structure
18 of the machine about the corresponding pivoting axis
19a, 19b so as to engage, by means of the lateral abut-
ments 15, the longitudinal ends of the boards 80a, 80b,
80c, 80d, 80e placed on the chains of the conveyor 10
at the pickup station 2 in order to arrange correctly, and
with high precision, each board 80a, 80b, 80c, 80d, 80e
along its longitudinal extension with respect to the chain
conveyor 10, once the boards 80a, 80b, 80c, 80d, 80e
have been stopped by the corresponding stopping abut-
ments 13.

[0021] In this manner it is possible to arrange at the
pickup station 2, correctly and with high precision, the
boards 80a, 80b, 80c, 80d, 80e that have to compose
the perimetric base of a pallet 100.

[0022] It should be noted that in Figures 1, 2, 3 and 4,
the lateral abutments 15 are illustrated in adjustment po-
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sitions with respect to the bars 16a, 16b in the case of
provision of pallets with a perimetric base composed of
boards of three different lengths, while in Figures 19 and
20 the lateral abutments 15 are in adjustment positions
with respect to the bars 16a, 16b in the case of provision
of pallets with a perimetric base composed of boards of
the same length.

[0023] The feeder 1 according to the invention, for the
sake of simplicity and greater clarity, is described here-
inafter under the assumption that, as occurs in most cas-
es, one has to provide a perimetric base of a pallet com-
posed of five boards 80a, 80b, 80c, 80d, 80e divided into
a first group, constituted by two mutually parallel boards
80a, 80b, and a second group, constituted by three mu-
tually parallel boards 80c, 80d, 80e that have to be ar-
ranged, in the finished pallet 100, at right angles to the
two boards 80a, 80b of the first group.

[0024] Thetwoboards80a, 80b ofthe firstgroup define
two opposite perimetric sides of the perimetric base of
the pallet 100, while the three boards 80c, 80d, 80e of
the second group define the othertwo opposite perimetric
sides of the perimetric base of the pallet 100 and an in-
termediate board arranged at the center of the pallet 100.
[0025] Theboards80a, 80b, 80c, 80d, 80e are stacked
in the magazines of a loader 73, of a known type, which
is not described in detail for the sake of simplicity. In each
instance, depending on the pallet to be provided, the
loader 73 unloads one board onto the chain conveyor
10, which arranges it, by means of the intervention of the
stopping abutments 13, as already described, at the pick-
up station 2.

[0026] The transfer means 6 comprise a carriage 20,
which is supported by the supporting structure 18 of the
feeder 1 and is coupled slidingly with guides 21, which
are fixed to the supporting structure 18 and extend in
parallel to the transfer direction 4. These guides 21, as
well as the carriage 20, are arranged above the pickup
station 2 and the release station 3. The carriage 20 can
be transferred along the guides 21 so as to pass from a
first position, in which it is arranged above the pickup
station 2, to a second position, in which it is arranged
above the release station 3, and vice versa.

[0027] The transfer of the carriage 20 is achieved by
first actuation means 22, which can be constituted by an
electric motor 23 that is supported by the supporting
structure 18 of the feeder 1 and is connected, with its
output shaft, to an arm 24 which is provided, at its end
opposite to the electric motor 23, with a pivot 25 that
engages in a slot 26 defined in a bar 27, which is fixed
to the carriage 20 and is oriented transversely to the
transfer direction 4. In practice, the coupling between the
pivot 25, which is integral with the arm 24, and the slot
26 of the bar 27 has the effect of converting the rotation
of the output shaft of the electric motor 23 into a transla-
tion of the bar 27, and therefore of the carriage 20 that
is fixed thereto, along the guides 21 in order to actuate
the transfer of the carriage 20 from the first position to
the second position and vice versa.
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[0028] Thefirsttransfer means 7 comprise a first group
of grippers 40a, 40b, which are associated with the car-
riage and can engage on command the boards 80a, 80b
of the first group of boards. Said first group of grippers
40a, 40b is movable with respect to the carriage 20 along
a substantially vertical direction.

[0029] More particularly, the first group of grippers
comprises two external lateral grippers 40a, 40b, each
of which is supported by a corresponding articulated dou-
ble quadrilateral structure 28a, 28b. Each articulated
double quadrilateral structure 28a, 28b, as shown in par-
ticular in Figure 12, is pivoted, by means of the corre-
sponding pair of linkages 29, 30, to a support 31, 32 that
is fixed below the carriage 20. A fluid-operated cylinder
33 is interposed between the carriage 20 and the artic-
ulated double quadrilateral structure 28a, 28b and can
be actuated in order to cause the rotation of the two link-
ages 29, 30 in relation to the supporting element 31, 32
so as to cause the lifting and lowering of the correspond-
ing external lateral gripper 40a, 40b carried by the cor-
responding articulated double quadrilateral structure
28a, 28b.

[0030] Each one of the external lateral grippers 40a,
40b, as shown in particular in Figure 14, is composed of
a fixed abutment 43, which is fixed to the corresponding
articulated double quadrilateral structure 28a, 28b, and
a movable abutment 44, which faces the fixed abutment
43 and can slide, along a guide 71, which is fixed to the
corresponding articulated double quadrilateral structure
28a, 28b and integral with the fixed abutment 43. The
movable abutment 44 can slide along the guide 71,
thanks to the action of a fluid-operated cylinder 72, toward
the fixed abutment 43 so as to grip a board 80a, 80b of
the first group of boards interposed between the fixed
abutment 43 and the movable abutment 44, and away
from the fixed abutment 43 so as to allow the arrange-
ment of the corresponding external lateral gripper 40a,
40b astride a board 80a, 80b of the first group of boards
to be engaged or to be disengaged from a board 80a,
80b engaged previously.

[0031] The second transfer means 8 comprise a sec-
ond group of grippers 41a, 41b, 41c, 41d, which are as-
sociated with a secondary structure 34 supported rotat-
ably by the carriage 20 about the rotation axis 9. The
grippers 41a, 41b, 41 ¢, 41d, 41e of the second group of
grippers can engage on command the boards 80c, 80d,
80e of the second group of boards. These second trans-
fer means 8 comprise second actuation means 35, which
are connected to the secondary structure 34 and can be
activated in order to cause the rotation of the secondary
structure 34 with respect to the carriage 20 about the
rotation axis 9 through an angle of rotation of preset
breadth. Moreover, the second group of grippers 41a,
41b, 41c, 41d, 41e is movable on command with respect
to the carriage 20 along a substantially vertical direction.
[0032] More particularly, the secondary structure 34,
as illustrated in particular in Figures 11 and 13, is fixed
by means of a flange 36 to the lower end of a shaft 37,
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the axis of which defines the rotation axis 9, and is sup-
ported, so that it can rotate about said rotation axis 9, by
a bar 38 that is fixed below the carriage 20. The upper
end of the shaft 37 is fixed to an arm 39, which in turn is
connected to the end of a lever 45 on which the second
actuation means 35 operate, said means being consti-
tuted, in the illustrated embodiment, by a fluid-operated
cylinder 46, which is mounted with its body on the car-
riage 20 and acts with the stem of its piston on said lever
45 in order to cause the rotation, through an angle of
preset breadth, of the shaft 37 and therefore of the sec-
ondary structure 34 fixed below it.

[0033] The secondary structure 34 is constituted by a
double scissor-like structure composed of two surfaces,
respectively a lower surface 47 and an upper surface 48,
each one of which is defined by bars that are rigidly fixed
to each other. The lower surface 47 is connected to the
upper surface 48 by means of two pairs of lateral levers,
each pair of lateral levers being composed of two levers
49, 50 that are pivoted to each other in an intermediate
region thereof. In each pair of lateral levers, one lever 49
is pivoted with one of its ends to the upper surface 48
and is coupled, so that it can slide, to a guide 51 fixed to
the lower surface 47, while the other lever 50 is pivoted
with one of its ends to the lower surface 47 and is coupled,
sothatitcan slide, to a guide 52 fixed to the upper surface
48. For each pair of lateral levers, between the ends of
the levers 49, 50 that are connected to the upper surface
48, a fluid-operated cylinder 53, 54 is interposed which
can be actuated to cause the approach or spacing of the
end of a lever 50 that is connected, so that it can slide,
to the upper surface 48 with respect to the end of the
otherlever 49, which is pivoted to the same upper surface
48 so as to actuate the lifting or lowering of the lower
surface 47 with respect to the upper surface 48 and there-
fore so as to actuate the lowering or lifting of the second
group of grippers 41a, 41b, 41c, 41d, 41e associated with
said lower surface 47 of the secondary structure 34.
[0034] The uppersurface 48 ofthe secondary structure
is fixed, for example by means of bolts, to the flange 36.
[0035] Advantageously, the second actuation means
35 can be actuated together with the first actuation means
22 in order to vary the orientation of the boards 80c, 80d,
80e of the second group of boards with respect to the
boards 80a, 80b of the first group of boards during the
transfer of the two groups of boards from the pickup sta-
tion 2 to the release station 3, as will be more apparent
hereinafter.

[0036] The preset breadth of the angle of rotation of
the secondary structure 34 in relation to the carriage 20
about the rotation axis 9 is preferably substantially 90°
so as to obtain an arrangement of the boards 80c, 80d,
80e of the second group of boards that is substantially
perpendicular to the boards 80a, 80b of the first group of
boards when the boards arrive at the release station 3.
[0037] The second group of grippers comprises a cen-
tral gripper 41a, which is adapted to grip a central board
80d, and two pairs of internal lateral grippers 41b, 41c,
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41d, 41e which are arranged laterally and on mutually
opposite sides with respect to the central gripper 41a and
are adapted to grip two lateral boards 80c, 80e which are
arranged in parallel to the central board 80d. The central
board 80d and the two lateral boards 80c, 80e constitute
the second group of boards.

[0038] The central gripper 41a, as shown in particular
in Figures 15 and 16, comprises two opposite abutments
55, 56, which are associated, so that they can slide, with
a bar 57 that is fixed to the lower surface 47 of the sec-
ondary structure 34. Each one of these two abutments
55, 56 is fixed to a corresponding rack 58, 59, which is
associated, so that it can slide along its extension, with
the bar 57 and the two racks 58, 59 mesh with two dia-
metrically opposite regions of a pinion 60 thatis support-
ed, so that it can rotate about its own axis, by the bar 57.
One of the two abutments 55, 56 is connected to the stem
of a fluid-operated cylinder 61, the body of which is fixed
to the lower surface 47 of the secondary structure 34.
The actuation of this fluid-operated cylinder 61 causes
the movement of the abutment 55 along the bar 57 and,
following the connection provided by the racks 58, 59
and by the pinion 60, causes the mutual approach or
spacing of the two abutments 55, 56 so as to engage
these two abutments 55, 56 with the two opposite sides
of the central board 80d or disengage the two abutments
from the central board 80d.

[0039] The two pairs of internal lateral grippers 41b,
41c and 41d, 41e also are fixed to the lower surface 47
of the secondary structure 34. More precisely, as shown
in particular in Figures 17, 18 each one of these internal
lateral grippers 41b, 41c, 41d, 41e is composed of a first
abutment 62 and a second abutment 63, which are
mounted, so that they can slide, along a bar 64 which is
fixed to the lower surface 47 of the secondary structure
34. The second abutment 63 is connected to the stem of
a fluid-operated cylinder 65, which is fixed, with its body,
to the same bar 64 or directly to the lower surface 47 of
the secondary structure 34 so that the actuation of this
fluid-operated cylinder 65 causes the sliding of the sec-
ond abutment 63 along the bar 64 toward or away from
the first abutment 62 so as to engage the first abutment
62 and the second abutment 63 with the two opposite
sides of a board 80c, 80e or disengage the first abutment
62 and the second abutment 63 from said board 80c,
80e. The first abutment 62 can be fixed along the bar 64
or, as shown, may be connected to the stem of another
fluid-operated cylinder 66 that can be actuated in order
to allow varying the position of the first abutment 62 along
the bar 64 as a function of the position of the board 80c,
80e to be engaged with said gripper 41b, 41c, 41d, 41e
according to the type of pallet to be provided.

[0040] Conveniently, at the release station 3, there are
means 67 for compacting the boards in order to move
the two boards 80a, 80b, of the first group against the
longitudinal ends of the three boards 80c, 80d, 80e of
the second group.

[0041] More particularly, the release station 3 is ar-
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ranged along a conveyor 68 that feeds a nailing machine.
This conveyor 68, which can be constituted by a chain
conveyor of a known type, is capable of positioning, in
each instance, a loading surface 81 of a pallet preassem-
bled with the feet or plugs 82 and overturned so as to be
arranged on a substantially horizontal plane with the feet
82 facing upward.

[0042] Thecompactingmeans67,intheillustrated em-
bodiment, are constituted by two bars 69, 70, which are
horizontal and parallel to the advancement direction 74
of the conveyor 68, are arranged in mutually opposite
regions at two opposite sides of the pallet 100 and can
move, for example by means of the action of fluid-oper-
ated actuators of the known type not illustrated for the
sake of simplicity, toward or away from each other.
[0043] The operation of the feeder 1 according to the
invention is as follows.

[0044] Ineachinstance,theboards80a, 80b, 80c, 80d,
80e are unloaded from the loader 73 onto the conveyor
10 that causes their advancement along the advance-
ment direction 12, which is substantially parallel to the
translation direction 4. The stopping abutments 13, con-
trolled by the sensor elements 14, stop the boards 80a,
80b, 80c, 80d, 80¢ in a preset position at the pickup sta-
tion 2, conveniently mutually spaced so as to allow the
insertion, between them, of the grippers 40a, 40b, 41a,
41b, 41c, 41d, 41e.

[0045] In each instance, the carriage 20 is arranged
above the pickup station 2 with the grippers 40a, 40b,
41a, 41b, 41c, 41d, 41e in the raised position. Subse-
quently, the fluid-operated cylinders 33, 53, 54 are actu-
ated and cause the lowering of the grippers 40a, 40b,
41a, 41b, 41c, 41d, 41e until they are inserted between
the boards 80a, 80b, 80c, 80d, 80e so that the two abut-
ments of each gripper face the two opposite sides of the
board to be gripped (Figure 19).

[0046] Atthis point, the fluid-operated cylinders 72, 61,
65 are actuated and cause the engagement of the grip-
pers with the two opposite sides of the corresponding
board to be gripped. More particularly, the central gripper
41a engages the central board 80d of the second group
of boards by means of a mutual approach, from mutually
opposite regions, of the abutments 55, 56 of the central
gripper 41a. The internal lateral grippers 41b, 41c¢, 41d,
41e engage the two opposite sides of the two lateral
boards 80c, 80e of the second group of boards by means
of the approach of an abutment 63 with respect to the
other abutment 62, which remains fixed. The pair of in-
ternal lateral grippers 41b and 41c engages the board
80c, while the pair of internal lateral grippers 41d, 41e
engages the board 80e. It should be noted that in this
manner the two lateral boards 80c, 80e of the second
group of boards are moved respectively closer to the
board 80a and to the board 80b of the first group of
boards. The two external lateral grippers 40a, 40b en-
gage a corresponding board 80a, 80b of the first group
of boards by means of the approach of the movable abut-
ment 44 to the fixed abutment 43. After this, the two
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boards 80a, 80b of the first group of boards are moved
closer to the two lateral boards 80c, 80e of the second
group of boards (Figure 20 and Figure 5).

[0047] Once thegrippers40a,40b,41a,41b,41c,41d,
41e have engaged the boards 80a, 80b, 80c, 80d, 80e,
the fluid-operated cylinders 33, 53, 54 are actuated and
cause the lifting of the first group of grippers 40a, 40b
and of the second group of grippers 41a, 41b, 41c, 41d,
41e. It should be noted that the first group of grippers
40a, 40b is lifted higher than the second group of grippers
41a, 41b, 41c, 41d, 41e so as not to hinder the subse-
quent rotation of the second group of grippers 41a, 41b,
41c, 41d, 41e about the rotation axis 9 (Figure 6).
[0048] Subsequently, the fluid-operated cylinder 46 is
actuated and causes the rotation, by an angle of sub-
stantially 90°, of the second group of grippers 41a, 41b,
41c, 41d, 41ein relation to the carriage 20 and therefore
in relation to the first group of grippers 40a, 40b.

[0049] This rotation has the effect of arranging the
boards 80c, 80d, 80e of the second group of boards at
right angles to the boards 80a, 80b of the first group of
boards. It should be noted that while the rotation of the
second group of grippers 41a, 41b, 41c, 41d, 41e is per-
formed, the motor 23 is activated so as to cause also the
transfer of the carriage 20 from the pickup station 2 to
the release station 3 (Figure 21, Figure 7).

[0050] Once the second group of grippers 41a, 41b,
41c, 41d, 41e has been rotated and the carriage 20 has
arrived above the release station 3, the fluid-operated
cylinders 33, 53, 54 are actuated and cause the lowering
of the first group of grippers 40a, 40b and of the second
group of grippers 41a, 41b, 41c, 41d, 41e.

[0051] Inthe meantime, a loading surface 81 of a pallet
preassembled with the feet 82, arranged horizontally with
the feet 82 facing upward so that the lowering of the first
group of grippers 40a, 40b and of the second group of
grippers 41a, 41b, 41c, 41d achieves the positioning of
the boards 80a, 80b, 80c, 80d, 80e on the feet 82 pre-
assembled with the loading surface 81 of the pallet 100
(Figure 22 and Figure 8), has been positioned at the re-
lease station 3. The grippers 40a, 40b, 41a, 41b, 41c,
41d, 41e are therefore disengaged from the boards 80a,
80b, 80c, 80d, 80e and lifted again in order to be carried,
by transfer of the carriage 20 along the guides 21, above
the pickup station 2, at which, in the meantime, two new
groups of boards 80a, 80b, 80c, 80d, 80e have been
arranged.

[0052] After the boards 80a, 80b, 80c, 80d, 80e have
been released by the grippers 40a, 40b, 41a, 41b, 41c,
41d, 41e on the feet 82 of the loading surface 81, the
compacting means 67 are actuated and move the two
boards 80a, 80b of the first group against the longitudinal
ends of the boards 80c, 80d, 80e of the second group.
[0053] Atthis point, the conveyor 68 that feeds the nail-
ing machine advances the pallet 100 toward a nailing
station, of a known type and not illustrated for the sake
of simplicity, and arranges at the release station 3 a new
loading surface 81 with the feet 82 preassembled, ready
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to receive the boards 80a, 80b, 80c, 80d, 80e that will be
deposited by the grippers 40a, 40b, 41a, 41b, 41c, 41d,
41e.

[0054] The operating cycle then continues as already
described.
[0055] In practice it has been found that the feeder ac-

cording to the invention fully achieves the intended aim,
since by performing a rotation of one group of boards
with respect to another group of boards it can be supplied
with the boards by means of a single conveyor that makes
the boards advance along an advancement direction
without requiring a station for the prior formation of the
perimetric base. Thanks to this, the feeder according to
the invention is easier to provide and manage than feed-
ers of the known type and requires fewer operators. In
practice, the operation of the feeder according to the in-
vention requires a single operator in order to supply
boards to the loader that supplies the pickup station.
[0056] The feeder thus conceived is susceptible of nu-
merous modifications and variations, all of which are
within the scope of the appended claims; all the details
may further be replaced with other technically equivalent
elements.

[0057] In practice, the materials used, as well as the
dimensions, may be any according to the requirements
and the state of the art.

[0058] Thedisclosuresin ltalian Patent Application No.
MI2012A001026 from which this application claims pri-
ority are incorporated herein by reference.

[0059] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. Afeeder (1) of boards for machines for assembling
pallets having a perimetric base, characterized in
that it comprises:

- a pickup station (2);

- a release station (3), which is spaced laterally
with respect to said pickup station (2) along a
transfer direction (4);

- means (5) for positioning two groups of boards
(80a, 80b, 80c, 80d, 80e) at said pickup station
(2) in a substantially horizontal position;

- means (6) for transferring said two groups of
boards (80a, 80b, 80c, 80d, 80e) from said pick-
up station (2) to said release station (3) in a sub-
stantially horizontal position;

said transfer means (6) comprising:
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- first transfer means (7), which can engage the
boards (80a, 80b) of a first group of boards and
can be transferred, along said transfer direction
(4), from said pickup station (2) to said release
station (3) and vice versa;

- second transfer means (8), which can engage
the boards (80c, 80d, 80e) of a second group of
boards; said second transfer means (8) being
able to be transferred, along said transfer direc-
tion (4), from said pickup station (2) to said re-
lease station (3) and vice versa and being rotat-
able about a substantially vertical rotational axis
(9) so as to vary the orientation of said second
group of boards (80c, 80d, 80e) with respect to
said first group of boards (80a, 80b).

The feeder (1) according to claim 1, characterized
in that said transfer means (6) comprise a carriage
(20), which is supported by a supporting structure
(18) and coupled slidingly with guides (21) which are
fixed to said supporting structure (18) and extend in
parallel to said transfer direction (4), said guides (21)
being arranged above said pickup station (2) and
said release station (3), first actuation means (22)
being provided which are connected to said carriage
(20) for its transfer along said guides (21) from said
pickup station (2) to said release station (3) and vice
versa.

The feeder (1) according to claims 1 and 2, charac-
terized in that said first transfer means (7) comprise
a first pair of grippers (40a, 40b) which are associ-
ated with said carriage (20) and can engage on com-
mand the boards (80a, 80b) of said first group of
boards, said first group of grippers (40a, 40b) being
movable with respect to said carriage (20) along a
substantially vertical direction.

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that said second
transfer means (8) comprise a second group of grip-
pers (41a, 41b, 41c, 41d, 41e) which are associated
with a secondary structure (34) supported in a rotat-
able manner by said carriage (20) about said sub-
stantially vertical rotation axis (9), the grippers (41a,
41b, 41c, 41d, 41e) of said second group of grippers
being able to engage on command with the boards
(80c, 80d, 80e) of said second group of boards; sec-
ond actuation means (35) being provided which are
connected to said secondary structure (34) for its
rotation with respect to said carriage (20) about said
rotation axis (9) through an angle of rotation of preset
breadth; said second group of grippers (41a, 41b,
41c, 41d, 41e) being movable on command with re-
spect to said carriage (20) in a substantially vertical
direction.

The feeder (1) according to one or more of the pre-
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ceding claims, characterized in that said position-
ing means (5) define a substantially horizontal rest-
ing surface (11) for said two groups of boards (80a,
80b, 80c, 80d, 80e), said positioningmeans (5) being
adapted to arrange the boards of said two groups of
boards (80a, 80b, 80c, 80d, 80e) so that they are
mutually parallel, side-by-side and spaced at said
pickup station (2).

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that said second
actuation means (35) can be actuated together with
said first actuation means (22) so as to vary the ori-
entation of the boards (80c, 80d, 80e) of said second
group of boards with respect to the boards (80a, 80b)
of said first group of boards in the transfer of said
two groups of boards (80a, 80b, 80c, 80d, 80e) from
said pickup station (2) to said release station (3).

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that the preset
breadth of said rotation angle is substantially 90° for
an arrangement of the boards (80c, 80d, 80e) of said
second group of boards substantially at right angles
to the boards (80a, 80b) of said first group of boards
in said release station (3).

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that said first group
of grippers comprises two outer lateral grippers (40a,
40b), which can be actuated to grip two boards (80a,
80b) which constitute said first group of boards.

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that said second
group of grippers (41a, 41b, 41c, 41d, 41e) compris-
es a central gripper (41a), which is adapted to grip
a central board (80d) and two pairs of internal lateral
grippers (41b, 41c, 41d, 41e) which are arranged
laterally and on mutually opposite sides with respect
to said central gripper (41a) and are adapted to grip
two lateral boards (80c, 80e) which are parallel to
said central board (80d); said central board (80d)
and said lateral boards (80c, 80e) constituting said
second group of boards.

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that said position-
ing means (5) comprise a chain conveyor (10), which
forms said resting surface (11), and abutments (13)
for stopping the boards (80a, 80b, 80c, 80d, 80e)
deposited transversely on the chains of said chain
conveyor (10) and entrained by them along an ad-
vancement direction (12).

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that said advance-
ment direction (12) is substantially parallel to said
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12.

13.

transfer direction (4).

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that said position-
ing means (5) comprise mutually opposite lateral
abutments (15) for the longitudinal ends of said
boards (80a, 80b, 80c, 80d, 80e) which are arranged
on saidresting surface (11) in said pickup station (2).

The feeder (1) according to one or more of the pre-
ceding claims, characterized in that it comprises
means (67) for compacting said boards (80a, 80b,
80c, 80d, 80e) in said release station (3).
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