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(54) Nailing machine for assembling pallets made of wood or the like, with high precision and

reliability in operation

(57) A nailing machine for assembling pallets made
of wood or the like, with high precision and reliability in
operation, comprising: a supporting structure (2), which
is provided with ground contact elements (3) and sup-
ports a substantially horizontal lower supporting surface
(4) for the blocks (54) to be assembled below a corre-
sponding lid (51) to provide a pallet (50), means (5) for
the advancement of the blocks (54) on the lower support-
ing surface (4) along an advancement direction (6) and
means (7) for the advancement of the lids (51) along the
advancement direction (6) from a loading station (8) to a
nailing station (9), in which there is a nailing surface (10)
as a plane of arrangement for the upper face of the lid
(51) in the nailing station (9), the supporting structure (2)

24b  30b

comprising a first portion (11) provided with the ground
contact elements (3) and a second portion (12) movable
with respect to the first part (11) along a substantially
vertical direction (13), the lower supporting surface (4)
and the means (5) for the advancement of the blocks (54)
being mounted on the second portion (12) of the support-
ing structure (2) and means (14) being provided for ad-
justing the vertical position of the second portion (12) with
respect to the first portion (11) of the supporting structure
(2) to vary the vertical position of the lower supporting
surface (4) and of the means (5) for the advancement of
the blocks (54) with respect to the nailing surface (10) as
a function of the height of the blocks (54) of the pallets
(50) to be provided.
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Description

[0001] The present invention relates to a nailing ma-
chine for assembling pallets made of wood or the like,
with high precision and reliability in operation.

[0002] Asisknown, pallets made of wood, an example
of which is illustrated by way of non-limiting example in
Figures 13 to 15 and generally designated by the refer-
ence numeral 50, are generally constituted by a loading
surface, also known as "lid" 51, constituted by two layers
of strips 52, 53, which are arranged side-by-side and su-
perimposed so that the strips 52 of one layer are parallel
to each other and are perpendicular to the strips 53 of
the other layer, and by feet or blocks 54, which are fixed
below the lid 51 so as to keep it raised with respect to
the supporting surface. Usually three rows of blocks are
provided and each one of these three rows is generally
composed of three mutually spaced blocks so that the
pallet can be "forked" by lifting devices on any one of its
four sides. Generally, the lid has a rectangular plan and
the blocks of the three rows are mutually connected not
only by the lid but also by three strips 55, which are ar-
ranged parallel to the longer sides of the lid and are nailed
to the lower face of the blocks.

[0003] A method for the production of pallets provides:
a first step, in which the assembly of the strips that com-
pose the lid is performed by nailing; a second step, in
which the assembly of the lid to the blocks is performed
by means of a nailing assembling machine; and finally a
third step, in which the strips that connect the blocks in
a downward region are nailed.

[0004] Nailing machines for performing the assembly
of pallets made of wood or the like, i.e., for nailing the
pre-assembled lid to the blocks, generally comprise a
supporting structure that is provided with ground contact
elements and supports a substantially horizontal sup-
porting surface for the blocks to be assembled below a
corresponding lid that is fed to the machine already pre-
assembled. Such machines are provided with means for
the advancement of the blocks on the supporting surface
and of the lids, above the blocks, along an advancement
direction from a loading station, in which the blocks and
the lids are fed to the machine, to a nailing station, in
which nailing heads operate which fix the lid to the un-
derlying blocks.

[0005] In such machines, the supporting surface for
the blocks, or lower supporting surface, is formed by sub-
stantially horizontal plate-like elements that constitute
the bottom of guiding channels, which are open in the
upper region and are arranged mutually side by side par-
allel to the advancement direction. Such guiding chan-
nels, which are provided in a number that matches the
rows of blocks oriented parallel to the advancement di-
rection, are delimited laterally by vertical side walls, which
are mutually opposite and parallel with respect to the
advancement direction. The blocks to be assembled be-
low the lids are arranged inside such guiding channels.
[0006] The means for the advancement of the blocks

10

15

20

25

30

35

40

45

50

55

along the advancement direction are constituted by slid-
ers which, at the lower supporting surface, are moved
along the advancement direction. More particularly, such
sliders are constituted by strips which are arranged par-
allel to the lower supporting surface and are oriented
transversely to the advancement direction. The sliders
are fixed, at their longitudinal ends, to one or more pairs
of chains, which have one of their portions arranged par-
allel to the advancement direction and can be actuated
in order to cause progressively the advancement of the
blocks along the guiding channels from the loading sta-
tion to the nailing station and then from there to an un-
loading station of the machine.

[0007] Innailing machines of the known type, the plate-
like elements, which delimit in a downward region the
guiding channels and form the lower supporting surface,
are fixed to the portion of the supporting structure that
rests on the ground, while the sliders that cause the ad-
vancement of the blocks may be moved vertically with
respect to the lower supporting surface so as to adapt
the position of the sliders to the height of the blocks.
[0008] Moreover, in conventional nailing machines the
sliders that cause the advancement of the blocks on the
supporting surface also cause the advancement of the
lids, supported by adapted guides which are arranged
above the lower supporting surface and form an upper
supporting surface for the lids, from the loading station
to the nailing station.

[0009] Such nailing machines suffer some problems.
[0010] A first problem is that when the machine has to
operate with blocks of considerable height, since the slid-
ers also have to actuate the advancement of the overlying
lid, the distance of the sliders from the lower supporting
surface must be increased according to the height of the
blocks. For this reason, with blocks of considerable
height the sliders act on a portion of the blocks that is far
from the lower supporting surface. This fact may cause
easily the tipping of the blocks during their handling on
the lower supporting surface. This risk of tipping of the
blocks is even higher if the blocks have irregularities or
rounded regions on their face that makes contact with
the lower supporting surface.

[0011] Another problem is the impossibility to use
these machines for the production of pallets with very
shallow heights, i.e., with blocks of reduced height, be-
cause in conventional machines the distance of the slid-
ers of the lower supporting surface cannot drop below a
preset measurement, generally below 100 mm. Moreo-
ver, with blocks whose height is slightly greater than this
height limit it is necessary to insert spacers between the
lower supporting surface and the base of the blocks in
order to allow the sliders to contact the blocks.

[0012] A further problem consists in the difficulties in
adjusting the sliders as regard engagement with the lids
if it is necessary to provide pallets with lids that have
portions that protrude with respect to the blocks.

[0013] The aim of the present invention is to solve the
problems cited above, by providing a nailing machine for
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assembling pallets made of wood or the like that ensures
the correct advancement of the blocks along the lower
supporting surface, both with blocks of modest height,
without requiring the use of additional elements, and with
higher blocks and with the presence of irregularities or
rounded portions on the face thereof that engages the
lower supporting surface.

[0014] Within this aim, an object of the invention is to
provide a nailing machine that can provide pallets with
reduced height, i.e., having an overall height of even less
than 100 mm.

[0015] Another object of the invention is to provide a
nailing machine that also ensures high precision in the
advancement of the lids, even if the lids are required to
protrude with respect to the blocks.

[0016] This aim and these and other objects that will
become better apparent hereinafter are achieved by a
nailing machine for assembling pallets made of wood or
the like, comprising: a supporting structure, which is pro-
vided with ground contact elements and supports a sub-
stantially horizontal lower supporting surface for the
blocks to be assembled below a corresponding lid to pro-
vide a pallet, means for the advancement of the blocks
on said lower supporting surface along an advancement
direction and means for the advancement ofthe lids along
said advancement direction from a loading station to a
nailing station, in which there is a nailing surface as a
plane of arrangement for the upper face of the lid in said
nailing station, characterized in that said supporting
structure comprises a first portion provided with said
ground contact elements and a second portion movable
with respect to said first portion along a substantially ver-
tical direction; said lower supporting surface and said
means for the advancement of the blocks being mounted
on said second portion of the supporting structure, means
being provided for adjusting the vertical position of said
second portion with respect to said first portion of the
supporting structure to vary the vertical position of said
lower supporting surface and of said means for the ad-
vancement of the blocks with respect to said nailing sur-
face as afunction of the height of the blocks of the pallets
to be provided.

[0017] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred but not exclusive embodiment of the
machine according to the invention, illustrated by way of
non-limiting example in the accompanying drawings,
wherein:

Figure 1 is a schematic perspective view of the ma-
chine according to the invention, with some elements
omitted for greater clarity;

Figure 2 is an enlarged-scale view of a detail of Fig-
ure 1 related to a longitudinal end of the machine;
Figure 3 is a schematic lateral elevation view of the
machine according to the invention, with some ele-
ments omitted for greater clarity;

Figure 4 is a schematic top plan view of the machine
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according to the invention, with some elements omit-
ted for greater clarity;

Figure 5 is a schematic perspective view of a detail
of the machine according to the invention related to
the longitudinal end that is opposite with respect to
the end shown in Figure 2;

Figure 6 is a schematic perspective view of the ma-
chine according to the invention, limited to some el-
ements that compose it, in order to highlight the
means for adjusting the vertical position of the sec-
ond portion with respect to the first portion of the
supporting structure;

Figure 7 is a view, similar to Figure 5 and taken from
a different angle with respect to Figure 5, of the ma-
chine according to the invention, in order to highlight
the means for adjusting the vertical position of the
second portion with respect to the first portion of the
supporting structure;

Figure 8 is a perspective view of one of the means
for adjusting the vertical position of the second por-
tion with respect to the first portion of the supporting
structure;

Figure 9 is a schematic sectional view, taken along
a horizontal plane, of a pair of means for adjusting
the vertical position of the second portion with re-
spect to the first portion of the supporting structure;
Figure 10 is a schematic sectional view of Figure 8,
taken along the line X-X;

Figure 11 is a partially sectional schematic front el-
evation view of the machine according to the inven-
tion, with some elements omitted for greater clarity;
Figure 12is a schematic perspective view of a portion
of the machine according to the invention, with some
elements omitted for greater clarity;

Figure 13 is a top plan view of a pallet that can be
obtained with the machine according to the inven-
tion;

Figure 14 is a front elevation view of the pallet of
Figure 13;

Figure 15 is a side elevation view of the pallet of
Figure 13.

[0018] With reference to the figures, the machine ac-
cording to the invention, generally designated by the ref-
erence numeral 1, comprises a supporting structure 2,
which is provided with ground contact elements 3 and
supports a substantially horizontal lower supporting sur-
face 4 for the blocks 54 to be assembled below a corre-
sponding lid 51 in order to provide a pallet 50. The ma-
chine comprises means 5 for the advancement of the
blocks 54 on the lower supporting surface 4 along an
advancement direction, indicated by the arrow 6, and
means 7 for the advancement of the lids 51 along the
same advancement direction 6 from a loading station 8,
located proximate to a longitudinal end of the machine,
to a nailing station 9, which is located in an intermediate
region of the longitudinal extension of the machine. In
the nailing station 9, in a per se known manner, a nailing
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surface 10 is provided, which constitutes the plane on
which the nailing heads work in order to assemble the lid
51 to the underlying blocks 54. The upper face of the lid
51, at the nailing station 9, must lie on the nailing surface
10.

[0019] Accordingtotheinvention, the supporting struc-
ture 2 comprises substantially a first portion 11, which is
provided with the ground contact elements 3, and a sec-
ond portion 12, which can be moved with respect to the
first portion 11 along a substantially vertical direction 13.
The lower supporting surface 4 and the means 5 for the
advancement of the blocks 54 are mounted on the sec-
ond portion 12 of the supporting structure 2 and there
are means 14 for adjusting the vertical position of the
second portion 12 with respect to the first portion 11 of
the supporting structure 2 in order to vary the vertical
position of the lower supporting surface 4 and of the
means 5 for the advancement of the blocks 54 with re-
spect to the nailing surface 10 as a function of the height
of the blocks 54 of the pallets 50 to be provided.

[0020] More particularly, the first portion 11 of the sup-
porting structure 2 comprises a base 15, provided with
the ground contact elements 3, from which pairs of posts
16a, 16b, 17a, 17b, 18a, 18b, each composed of two
posts which are arranged laterally, on mutually opposite
sides, with respect to a vertical central plane of the ma-
chinethatis parallel to the advancement direction 6. More
particularly, the pair of posts 18a, 18b forms the nailing
station 9 and supports a substantially horizontal beam
19, which is oriented at right angles to the advancement
direction 6 and supports, in a per se known manner, the
nailing heads, of a known type and not illustrated for the
sake of simplicity, designed to mutually assemble the lids
51 and the underlying blocks 54.

[0021] The pairs of posts 16a, 16b and 17a, 17b sup-
port plate-like elements 20 that form an upper supporting
surface 21, which is substantially parallel to the lower
supporting surface 4 and is designed to support the lids
51 during their advancement toward the nailing station
9, as will become better apparent hereinafter.

[0022] The lower supporting surface 4 is defined by
substantially horizontal plate-like elements 22 that con-
stitute the bottom of guiding channels 23 that are ar-
ranged mutually side by side and parallel to the advance-
ment direction 6.

[0023] Theseguidingchannels 23 areopeninanupper
region and are delimited laterally by side walls 24a, 24b,
which are parallel to the advancement direction 6. At least
one of these side walls can move with respect to the other
one so as to allow to vary the width of the guiding chan-
nels 23 in order to adapt it to the width of the blocks 54
that are placed on the plate-like elements 22 and are
made to move forward inside the guiding channels 23
from the loading station 8 to the nailing station 9 and then
to an unloading station 25, illustrated in particular in Fig-
ure 5, which is located at the longitudinal end of the ma-
chine that is opposite with respect to the longitudinal end
occupied by the loading station 8, illustrated in particular
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in Figure 2.

[0024] The guiding channels 23, or rather the elements
that compose them, are connected to a pair of sides 263,
26b that belong to the second portion 12 of the supporting
structure 2 so as to be integral with said sides 26a, 26b,
i.e., with the second portion 12 of the supporting structure
2,inits translation with respect to the first portion 11 along
the vertical direction 13.

[0025] The sides 26a, 26b are arranged on a vertical
plane and are oriented parallel to the advancement di-
rection 6. The sides 26a, 26b are arranged between the
pairs of posts 16a, 16b, 17a, 17b, 18a, 18b.

[0026] The means 5 for the advancement of the blocks
54 comprise sliders 27, which are arranged parallel to
the lower supporting surface 4 and are oriented at right
angles to the advancement direction 6. These sliders 27
are movable, above the lower supporting surface 4, par-
allel to the advancement direction 6 and are integral with
the lower supporting surface 4 and the second portion
12 of the supporting structure 2, i.e., to the sides 264,
26b in translation with respect to the first portion 11 of
the supporting structure 2 along the vertical direction 13.
[0027] In this manner, the distance of the sliders 27
from the lower supporting surface 4 remains constant in
the translation of the second portion 12 of the supporting
structure 2 with respect to the first portion 11 of the sup-
porting structure 2 along the vertical direction 13.
[0028] More particularly, the sliders 27 are constituted
by strips which are fixed, at their longitudinal ends, to a
corresponding pair of chains 28a, 28b that engage pin-
ions 29a, 29b arranged with their axis horizontally and
at right angles to the advancement direction 6 so that
each pair of chains 28a, 28b has a portion that extends
above the lower supporting surface 4 parallel to the ad-
vancement direction 6. The pinions 29a, 29b with which
the chains 28a, 28b, that support the sliders 27 engage
are supported, so that they can rotate about the corre-
sponding axes, by the sides 26a, 26b or by supporting
plates 30a, 30b, which are fixed to the sides 26a, 26b,
so that the assembly constituted by the pinions 29a, 29b,
the chains 28a, 28b and the sliders 27 is integral with the
sides 26a, 26b and thus to the second portion 12 of the
supporting structure 2 in its translation along the vertical
direction 13 with respect to the first portion 11 of the sup-
porting structure 2.

[0029] The sliders 27 are mutually spaced along the
advancement direction 6 as a function of the distance of
the rows of blocks 54 to be assembled below a corre-
sponding lid 51 in order to provide a pallet 50, and re-
finements or devices may be provided in order to vary
the spacing of the sliders 27 along the advancement di-
rection 6 of a known type or of the type disclosed in a co-
pending patent application by the same Applicant, to
which reference is made for completeness of description
as regards to the actuation of the means 5 for the ad-
vancement of the blocks 54.

[0030] The adjustment means 14 comprise lifting ele-
ments 31a, 31b, 32a, 32b, 33a, 33b, which are mutually
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spaced along the advancement direction 6 and are inter-
posed between the first portion 11 and the second portion
12 of the supporting structure 2.

[0031] The lifing elements 31a, 31b, 32a, 32b, 33a,
33b comprise pairs of lifting elements with two lifting el-
ements of a same pair arranged laterally and on mutually
opposite sides with respect to a vertical central plane
which is parallel to the advancement direction 6.

[0032] Conveniently, each lifting element 31a, 31b,
32a, 32b, 33a, 33b is a mechanically-actuated lift and
the several lifting elements are kinematically connected
to each other so as to produce identical vertical move-
ments of the several regions of the second portion 12 of
the supporting structure 2 to which they are connected.
[0033] The lifing elements 31a, 31b, 32a, 32b, 33a,
33b comprise three pairs of lifting elements, which are
arranged respectively proximate to the ends of the ma-
chine, in its extension parallel to the advancement direc-
tion 6, and in an intermediate region. A first pair of lifting
elements 31a, 31b is arranged proximate to the loading
station 8, a second pair of lifting elements 32a, 32b is
arranged proximate to the nailing station 9 and a third
pair of lifting elements 33a, 33b is arranged proximate to
the unloading station 25.

[0034] In the illustrated embodiment, each lifting ele-
ment is of the type shown in Figures 8 to 10, which refer
more precisely to the lifting element 31a, 31b, i.e., is com-
posed of a lead screw 34 which is formed around the axis
of a helical gear 35 which meshes with a worm screw 36.
The helical gear 35 is supported, so that it can rotate
about its own axis, which is vertically oriented, by a sup-
porting element 37 that rests, in a downward region, on
the base 15. The worm screw 36 is supported, so that it
can rotate about its own axis, which is arranged horizon-
tally and is oriented at right angles to the advancement
direction 6, by the same supporting element 37. The lead
screw 34 engages a threaded shaft 38 that protrudes
upwardly from the supporting element 37 and engages
a region of the second portion 12 of the supporting struc-
ture 2. The worm screw 36 of a lifting element is jointly
connected in rotation about its own axis to the worm
screw of the other lifting element that belongs to the same
pair by means of a connecting shaft 39,40, 41. In practice,
in the illustrated embodiment three connecting shafts 39,
40,41 are provided, which are arranged so that their axes
are horizontal and are oriented at right angles to the ad-
vancement direction 6. These connecting shafts 39, 40,
41 are kinematically connected to each other, in their
rotation about their own axes, by means of chains 42,
43, 44 that mesh with pinions 65 keyed on the same
connecting shafts 39, 40, 41 and with guiding pinions.
The connecting shaft 40 is further connected, by means
of a corresponding chain 45, to a motor or gearmotor 46,
which due to the kinematic connection that exists be-
tween the several connecting shafts 39, 40, 41, actuates
simultaneously all the connecting shafts 39, 40, 41 and
thus causes the lifting or lowering of the threaded shafts
38 and, consequently, the lifting or lowering of the second

10

15

20

25

30

35

40

45

50

55

portion 12 with respect to the first portion 11 of the sup-
porting structure 2.

[0035] The threaded shafts 38 of the first pair of lifting
elements 31a, 31b are fixed to the longitudinal ends of a
cross-member 47, which is arranged horizontally and at
right angles to the advancement direction 6 and rigidly
connects the sides 26a, 26b to each other.

[0036] The threaded shafts 38 of the second pair of
liting elements 32a, 32b also are fixed to a cross-member
48, which is horizontal and at right angles to the advance-
ment direction 6 and rigidly connects the sides 26a, 26b
to each other.

[0037] Conveniently, guiding means are provided for
guiding the second portion 12 with respect to the first
portion 11 of the supporting structure 2 along the vertical
direction 13. Such guiding means comprise a pair of ver-
tical guides 49a, 49b, which are fixed to the first portion
11 of the supporting structure 2 and accommodate, so
that they can slide, the ends of the cross-member 48.
More particularly, the vertical guides 49a, 49b are fixed
to the two posts 18a, 18b located at the nailing station 9.
[0038] The threaded shafts 38 of the third pair of lifting
elements 33a, 33b located proximate to the unloading
station 25 are connected, with their upper end, to the
supporting plates 30a, 30b, which in turn, as mentioned,
are rigidly fixed to the sides 26a, 26b.

[0039] The means 7 for the advancement of the lids
51 comprise a pair of chains 60a, 60b, each of which
engages a pair of pinions 61a, 61b, 62a, 62b, which have
vertical axes and face each other with their portion that
is arranged parallel to the advancement direction 6. The
chains 60a, 60b are provided with traction elements 63,
which are mutually spaced and can engage the side of
the lid 51 that is directed opposite with respect to the
advancement direction 6 so as to push the lid 51 along
the advancement direction 6.

[0040] More particularly, as shown particularly in Fig-
ures 11 and 12, the two mutually facing portions of the
chains 60a, 60b are arranged laterally and on mutually
opposite sides with respect to the plate-like elements 20
on which the lids 51 are loaded. The traction elements
63 are constituted, for example, by paddles, which are
mutually spaced along the extension of the correspond-
ing chain 60a, 60b and which, as a consequence of the
actuation of the chains 60a, 60b, engage in each instance
the side of a lid 51 arranged on the plate-like elements
20, directed opposite with respect to the advancement
direction 6. A pair of pinions, which is constituted in the
case shown by the pair of pinions 61 a, 61b, with which
the chains 60a, 60b mesh, is actuated with a rotary mo-
tion about the corresponding axes by a corresponding
motor 64 connected to one of the posts 17a, 17b.
[0041] Operation of the machine according to the in-
vention is as follows.

[0042] The blocks 54 are arranged inside the guiding
channels 23 and are made to advance along said guiding
channels 23 by the actuation of the chains 28a, 28b to
which the sliders 27 that engage the side of the blocks
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54 thatis oppositely directed with respect to the advance-
ment direction 6 are connected. The existing spacing be-
tween the sliders 27 ensures the correct spacing between
the rows of blocks 54 along the advancement direction 6.
[0043] The lids 51 are placed instead on the plate-like
elements 20 and made to advance along the advance-
ment direction 6 by the traction elements 63 that are con-
nected to the pair of chains 60a, 60b.

[0044] It should be noted that the means 5 for the ad-
vancement of the blocks 54, in the machine according to
the invention, are separate with respect to the means 7
for the advancement of the lids 51. Thanks to this fact, it
is possible to manage without problems the advance-
ment of the lids 51 with respect to the advancement of
the blocks 54 in the provision of pallets 50 for which the
lid 51 must have portions that protrude with respect to
the underlying blocks 54.

[0045] When the height of the blocks 54 to be fixed
below the lids 51 varies, one proceeds by actuating the
motor or gearmotor 46, which by way of the existing kin-
ematic connection to the various lifting elements 31a,
31b, 32a, 32b, 33a, 33b causes the lifting or lowering of
the second portion 12 with respect to the first portion 11
of the supporting structure 2.

[0046] Since, according to the invention, the means 5
for the advancement of the blocks 54 and the lower sup-
porting surface 4 are jointly connected to the second por-
tion 12 of the supporting structure 2 in translation with
respect to the first portion 11 along the vertical direction
13, the existing distance between the means 5 for the
advancement of the blocks 54 and the lower supporting
surface 4 remains constant as the vertical position of the
lower supporting surface 4 varies. Due to this fact, the
sliders 27 of the means 5 for the advancement of the
blocks 54 are always arranged at an optimum distance
from the lower supporting surface 4. In particular, this
distance can be such to keep the sliders 27 proximate to
the lower end of the blocks 54, so as to avoid the danger
of a tipping of the blocks 54 during their advancement
toward the nailing station 9 and can even be lower than
the minimum height required for the blocks 54, so as to
be able to assemble pallets of reduced height, even lower
than 100 mm, and handle blocks 54 of reduced height
without requiring the use of additional elements in order
to raise them.

[0047] In practice it has been found that the machine
according to the invention fully achieves the intended
aim, since it can handle blocks of different heights while
maintaining the engagement of the means for the ad-
vancement of the blocks with said blocks in an optimum
condition.

[0048] A further advantage of the machine according
to the invention is the ability to assemble even pallets for
which the lid is required to protrude with respect to the
blocks, without requiring onerous manual adjustment op-
erations.

[0049] Thedisclosuresinltalian Patent Application No.
MI2010A000496 from which this application claims pri-
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ority are incorporated herein by reference.

[0050] 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. A nailing machine for assembling pallets made of
wood or the like, comprising: a supporting structure
(2), which is provided with ground contact elements
(3) and supports a substantially horizontal lower sup-
porting surface (4) for the blocks (54) to be assem-
bled below a corresponding lid (51) to provide a pallet
(50), means (5) for the advancement of the blocks
(54) on said lower supporting surface (4) along an
advancement direction (6) and means (7) for the ad-
vancement of the lids (51) along said advancement
direction (6) from a loading station (8) to a nailing
station (9), in which there is a nailing surface (10) as
a plane of arrangement for the upper face of the lid
(51) in said nailing station (9), characterized in that
said supporting structure (2), comprises a first por-
tion (11) provided with said ground contact elements
(3) and a second portion (12) movable with respect
to said first portion (11) along a substantially vertical
direction (13); said lower supporting surface (4) and
said means (5) for the advancement of the blocks
(54) being mounted on said second portion (12) of
the supporting structure (2), means (14) being pro-
vided for adjusting the vertical position of said sec-
ond portion (12) with respect to said first portion (11)
of the supporting structure (2) to vary the vertical
position of said lower supporting surface (4) and of
said means (5) for the advancement of the blocks
(54) with respect to said nailing surface (10) as a
function of the height of the blocks (54) of the pallets
(50) to be provided.

2. The machine according to claim 1, characterized
in that said means (5) for the advancement of the
blocks (54) comprise sliders (27) arranged parallel
to said lower supporting surface (4) and oriented at
right angles to said advancement direction (6), said
sliders (27) being movable, above said lower sup-
porting surface (4), parallel to said advancement di-
rection (6), and being jointly connected to said lower
supporting surface (4) and to said second portion
(12) of the supporting structure (2) in translation with
respect to said first portion (11) of the supporting
structure (2) along said substantially vertical direc-
tion (13).

3. The machine according to claim 1, characterized
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in that said second portion (12) of the supporting
structure (2) comprises a pair of side walls (26a, 26b)
which are connected to guiding channels (23), said
guiding channels being open in an upper region and
being delimited in a lower region by substantially hor-
izontal plate-like elements (22) that form said lower
supporting surface (4) and, laterally, by vertical side
walls (24a, 24b) which are mutually opposite and
parallel with respect to said advancement direction

(6).

The machine according to one or more of the pre-
ceding claims, characterized in that said adjust-
ment means (14) comprise lifting elements (31a,
31b, 32a, 32b, 33a, 33b) which are mutually spaced
along said advancement direction (6) and are inter-
posed between said first portion (11) and said sec-
ond portion (12) of the supporting structure (2).

The machine according to one or more of the pre-
ceding claims, characterized in that said lifting el-
ements (31a, 31b, 32a, 32b, 33a, 33b) comprise
pairs of lifting elements (31a, 31b, 32a, 32b, 33a,
33b) with the two lifting elements of a same pair ar-
ranged laterally and on mutually opposite sides with
respect to a vertical central plane which is parallel
to said advancement direction (6).

The machine according to one or more of the pre-
ceding claims, characterized in that each lifting el-
ement (31a, 31b, 32a, 32b, 33a, 33b) is a mechan-
ically actuated lifting element and in that the several
liting elements (31a, 31b, 32a, 32b, 33a, 33b) are
kinematically connected to each otherin orderto pro-
duce identical vertical movements of the several re-
gions of said second portion (12) of the supporting
structure (2) to which they are connected.

The machine according to one or more of the pre-
ceding claims, characterized in that said lifting el-
ements (31a, 31b, 32a, 32b, 33a, 33b) comprise
three pairs of lifting elements arranged respectively
proximate to the ends of the machine, in its extension
parallel to the advancement direction, and in an in-
termediate region.

The machine according to one or more of the pre-
ceding claims, characterized in that at least one
pair of said lifting elements (31a, 31b, 32a, 32b, 33a,
33b) is connected to a cross-member (47, 48) ar-
ranged perpendicularly to said advancement direc-
tion (6) and mutually connects said side walls (26a,
26b).

The machine according to one or more of the pre-
ceding claims, characterized in that it comprises
means (49a, 49b) for guiding said second portion
(12) with respect to said first portion (11) of the sup-
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12.

porting structure (2) along said substantially vertical
direction (13).

The machine according to one or more of the pre-
ceding claims, characterized in that said guiding
means comprise vertical guides (49a, 49b), which
are fixed to said first portion (11) of the supporting
structure (2) and accommodate slidingly the ends of
said cross-member (48).

The machine according to one or more of the pre-
ceding claims, characterized in that said advance-
ment means (7) for the lids (51) are separate from
the means (5) for the advancement of the blocks (54).

The machine according to one or more of the pre-
ceding claims, characterized in that said means
(7) for the advancement of the lids (51) comprise a
pair of chains (60a, 60b), each of which engages a
pair of pinions (61a, 61b, 62a, 62b) which have ver-
tical axes and face each other with one of their por-
tions arranged parallel to said advancement direc-
tion (6); said chains (60a, 60b) being provided with
mutually spaced traction elements (63), engageable
to the side of a lid (51) that is directed opposite with
respect to the advancement direction (6) in order to
push the lid (51) along said advancement direction

(6).
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