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(54) AUTOMATIC ASSEMBLY SYSTEM AND METHOD

(57) Automatic assembly system for pallets formed
of a plurality of runners and a deck, comprising a supply
and positioning system; a framing and nailing area; a
framing system and a nailer, in which the supply and
positioning system supplies and positions the compo-
nents of the pallet in the framing and nailing area, in which
the framing system comprises movable actuation ele-
ments which frame the deck and the runners of the pallet
using said movable actuation elements, and in which a
nailing unit performs the function of nailing the runners
to the deck, in which the movable actuation elements are
arranged around the framing and nailing area and com-
prise pressure surfaces to frame the deck and a single
runner of the pallet at the same time, without framing the
rest of the runners, using said movable actuation ele-
ments.
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Description

[0001] The present invention relates to machines for
the automatic assembly of pallets.
[0002] In particular, the present invention relates to an
automatic assembly system for pallets formed of a plu-
rality of runners and a deck, which are connected togeth-
er by nailing which connects each runner to the deck by
means of nails.
[0003] The deck of pallets is usually formed of a plu-
rality of planar, elongate boards arranged with their lon-
gitudinal axes parallel, forming a planar outer surface of
the pallet and another planar inner surface of the pallet.
These elements are connected together by means of
connection elements arranged perpendicular to the pre-
vious ones along said inner surface. Furthermore, each
runner of the pallet is usually formed of a planar, elongate
board connected to one or more prismatic elements or
blocks. In the final assembled position, the runners are
connected to the deck in such a way that the blocks of
said runners are in contact with the connection elements
of the deck and parallel to the plurality of planar elements
that form the deck of the pallet. However, the invention
is not limited to a specific pallet construction, also referred
in the industry as "skid".
[0004] Nailing machines for the assembly of pallets
which use robots are known in the prior art. Machines
exist in the prior art which comprise rigid nailing bases
on which nailing is carried out using a robotic arm which
controls a unit of nailers. Said machines position the el-
ements of the assembly on the nailing bases by moving
robotic positioning arms based on pre-established three-
dimensional coordinates. Moreover, said machines hold
all the runners simultaneously, which results in a sub-
stantial reduction in overall positioning accuracy, owing
to the existence of irregularities on the surfaces thereof.
These machines are slow and have low productivity.
Adapting the machine to pallets of different sizes is also
slow.
[0005] Other assembly machines exist in which robotic
arms hold the deck and the runners, while a nailing station
carries out the nailing. These machines result in faulty
nailing. The applicant has determined that this is due to
inherent irregularities in the pieces of wood and slight
positioning errors in the system during the movement of
the robot between the pick-up point and the nailing point,
which prevent correct alignment of the runners relative
to the deck of the pallet from being achieved during as-
sembly. In addition, said machines usually hold the run-
ners using a clamp provided with suckers and/or similar
elements, resulting in significant positioning tolerances.
Although said machines have acceptable productivity,
the assembled end product suffers from alignment/fram-
ing errors of the runners relative to the deck of the pallet.
This means that a good quality end product in accordance
with current market standards cannot be guaranteed.
[0006] An object of the present invention is to provide
a pallet assembly machine that allows automatic, versa-

tile and accurate assembly, such that the end product
does not have imperfections at its periphery that could
affect adjacent items, such as other pallets or delicate
items that could be torn.
[0007] To achieve this object, the pallet assembly sys-
tem according to the present invention comprises a fram-
ing device so as to be able to align the runners with the
deck of the pallet prior to a nailing operation, and this is
carried out using a structure that allows a positioning sys-
tem to move the deck and the runners during assembly.
More particularly, the present invention allows the fram-
ing action, which is preferably maintained during nailing,
to apply to just one runner and the deck - preferably only
in the area of the deck close to said runner. Assembly
may continue with the framing of the next runner in the
same area in which the previous runner was framed. By
only framing one runner at a time, accurate nailing is
achieved but it also allows for streamlined assembly.
[0008] As may be concluded from the above, the
present invention also discloses a novel automatic pallet
assembly method. Furthermore, the present invention al-
so comprises a clamp for the runner, which ensures the
accurate position and gripping thereof throughout the
nailing process, ensuring stability and preventing un-
wanted misalignments.
[0009] In some embodiments, the framing system ac-
cording to the present invention is responsible for the
positioning and framing of the deck on a first outer runner,
on inner runners and on a second outer runner. Thus,
the framing system ensures accurate framing of the unit
around the entire periphery of the pallet for assembly.
[0010] In some embodiments, the framing system ac-
cording to the present invention is positioned around the
nailing unit and comprises movable elements for the
front, rear and lateral framing in order to ensure the cor-
rect relative position between the deck and said outer
and inner runners.
[0011] More specifically, the present invention disclos-
es an automatic assembly system for pallets formed of
a plurality of runners and a deck, which comprises:

a supply and positioning system;
a framing and nailing area;
a framing system;
and a nailing unit,

in which the supply and positioning system supplies and
positions the components of the pallet in the framing and
nailing area, in which the framing system comprises mov-
able actuation elements which frame the deck and the
runners of the pallet using said actuation elements, and
in which a nailing unit performs the function of nailing the
runners to the deck. The movable actuation elements are
arranged around the framing and nailing area and com-
prise pressure surfaces to frame the deck and a single
runner of the pallet at the same time, without framing the
rest of the runners, using said movable actuation ele-
ments.
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[0012] Preferably, the assembly system comprises
control means which synchronise the movement of the
deck and the runners of the pallet with the actuation of
the nailing unit and the framing system to allow the fram-
ing system to act sequentially on different runners of the
pallet.
[0013] Preferably, the movable actuation elements are
arranged around the framing and nailing area and com-
prise pressure surfaces to frame the deck of the pallet
on a single runner at a time separately from the rest of
the runners. Preferably, the supply and positioning sys-
tem of the automatic pallet assembly system comprises
control means, such as position sensors and electric or
hydraulic actuators, or actuators of any other known type,
which synchronise the movement of the deck and the
runners of the pallet with the actuation of the nailing unit
and the framing system, so that the deck and the runners
of the pallet move through the assembly system in unison
as assembly thereof takes place.
[0014] Preferably, the movable actuation elements
comprise a longitudinal framing system and a transverse
framing system with respect to the runner for assembly,
in order to apply pressure to the runner and/or deck of
the pallet longitudinally and/or transversely to said runner
for assembly, respectively.
[0015] Also preferably, the movable actuation ele-
ments can be actuated independently of one another.
[0016] Still more preferably, the longitudinal framing
system comprises two dual heads, in which an upper unit
moves along a first guide and comes in contact at least
with the deck of the pallet and a lower unit moves along
a second guide and comes in contact with the runner of
the pallet, in order to apply pressure along a longitudinal
axis of a runner on which framing is carried out.
[0017] In preferred embodiments, the upper and lower
units of the longitudinal framing system comprise inde-
pendent control means.
[0018] In still more preferred embodiments, the trans-
verse framing system comprises movable actuation ele-
ments with independent control means which allow ac-
tuation thereof on the runner, on the deck and/or on the
runner and the deck independently.
[0019] More preferably, the transverse framing system
comprises movable actuation elements with planar con-
tact surfaces and with curved contact surfaces which act
on the runner, on the deck and/or on the runner and the
deck.
[0020] Still more preferably, the transverse actuation
elements follow a curved travel path from the position in
which said elements are not actuated to the position in
which said elements act on the runner, on the deck and/or
on the runner and the deck. Other types of translation/ro-
tation are also possible. Rectilinear translation, for ex-
ample, is also possible.
[0021] In even more preferred embodiments, the trans-
verse framing system is arranged on positioning guides
and comprises means for adjusting the position thereof
along said guides.

[0022] Preferably, the supply and positioning system
for the components of the pallet comprises a robotic sys-
tem, in which a first robotic arm is configured to manip-
ulate the deck of the pallet and a second robotic arm is
configured to manipulate the runners of the pallet.
[0023] More preferably, the robotic arm responsible for
manipulating the runners of the pallet comprises a clamp
having a plurality of pairs of gripper fingers for securing
the runners of the pallet.
[0024] Still more preferably, the pairs of gripper fingers
comprise a first self-adjusting gripper finger which is mov-
able and a second gripper finger which is fixed.
[0025] Even more preferably, the fixed gripper finger
can move from a reception position to a gripping position
to facilitate reception of the runners of the pallet.
[0026] Thus, the movable front framing and rear fram-
ing elements press the runner and the deck in the framing
steps for the outer runners. Moreover, the framing system
may comprise lower pusher elements for positioning the
inner runners, and also lateral framing elements which
are automatically adjusted depending on the morphology
of the pallet for assembly. Said lateral pushers on both
sides of the unit for assembly ensure lateral alignment
between the deck and the runners of the pallet; and, hav-
ing independent heads, allow the selective positioning of
said runners, including configurations that comprise pro-
jecting runners and/or sections of the deck.
[0027] Being independent, said lateral framing ele-
ments may be configured to have different travel paths,
in order to apply the corresponding pressure to elements
arranged at a different distance. This allows assembly of
a large number of pallets having different morphologies
and dimensions.
[0028] Thus, the framing elements and the pusher el-
ements can be adjusted either manually or automatically
using control elements associated with special software
in which different pallet morphologies can be predefined.
[0029] The assembly system according to the present
invention also comprises a clamp suitable for picking up
and manipulating the runners of the pallet. Said clamp
may be installed on a robotic arm responsible for manip-
ulating the runners. Said clamp comprises two rigid par-
allel elements separated from each other by a distance
that is less than the length of the runner, on which a plu-
rality of pairs of gripper fingers are arranged, which are
adapted to the components of the pallet for assembly.
Said pairs of fingers in turn comprise a fixed finger having
a dual position (a pick-up position and a gripping position)
and a self-adjusting movable finger which is adapted to
the width of the runners to be picked up and secured.
The use of a fixed finger in each pair of fingers allows
the position of the outer side of each runner to be accu-
rately established, as said outer side of the runner will
always be in direct contact with the corresponding fixed
finger, said fixed finger acting as a reference when as-
sembly is carried out, ensuring the alignment of the com-
ponents of the pallet.
[0030] Moreover, the framing elements and the pusher
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elements are made of a mechanically strong material, so
as to be able to apply pressure to the components of the
pallet for assembly without being deformed.
[0031] Thus, the use of an assembly system that com-
prises a framing system and a clamp for picking up and
manipulating the runners according to the present inven-
tion substantially improves the final alignment of the as-
sembled unit, and is also versatile with regard to pallet
morphology, allowing assembly with high productivity.
[0032] The present invention also comprises an auto-
matic pallet assembly method using an automatic pallet
assembly system as described, which comprises the fol-
lowing steps:

a) Supplying and positioning the deck and the run-
ners of the pallet for assembly using the supply and
positioning system in the framing and nailing area;
b) Actuating the framing elements to frame the pallet
deck and a first runner of the pallet with the movable
actuation elements in a longitudinal direction and a
transverse direction thereof;
c) Nailing the deck to a first runner using a nailing unit;
d) Deactuating the framing elements;
e) Translating the deck and the runners of the pallet
by means of the supply and positioning system until
a second runner reaches the framing and nailing ar-
ea.

[0033] Preferably, the automatic pallet assembly meth-
od also comprises the following steps:

f) Actuating the framing elements to frame the pallet
deck and a second runner of the pallet using the
movable actuation elements in a longitudinal direc-
tion and a transverse direction thereof;
g) Nailing the deck to a second runner using a nailing
unit;
h) Deactuating the framing elements.

[0034] Even more preferably, the automatic pallet as-
sembly method also comprises the following additional
steps:

i) Translating the deck and the runners of the pallet
by means of the supply and positioning system until
a third runner reaches the framing and nailing area.
j) Actuating the framing elements to frame the pallet
deck and a third runner of the pallet using the mov-
able actuation elements in a longitudinal direction
and a transverse direction thereof;
k) Nailing the deck to a third runner using a nailing
unit;
I) Deactuating the framing elements.

[0035] Preferably, the automatic pallet assembly meth-
od comprises the actuation of front and lateral framing
elements and of lower rear pusher elements to frame the
deck and a first runner, in which said first runner is a first

outer runner, using said movable actuation elements in
the longitudinal direction and the transverse direction
thereof.
[0036] More preferably, the automatic pallet assembly
method comprises the actuation of lateral framing ele-
ments and of the lower front and lower rear pusher ele-
ments to frame the deck and a second runner, in which
said second runner is an inner runner, using said movable
actuation elements in the longitudinal direction and in the
transverse direction thereof.
[0037] Even more preferably, the automatic pallet as-
sembly method includes the use of rear and lateral fram-
ing elements and of lower front pusher elements to frame
the deck and a third runner, in which said third runner is
a second outer runner, using said movable actuation el-
ements in the longitudinal direction and in the transverse
direction thereof.
[0038] Still more preferably, the automatic pallet as-
sembly method includes an additional step of removing
the assembled pallet by means of the supply and posi-
tioning system.
[0039] These and other advantages and features of
the invention will become clear on viewing the figures
and the detailed description of the invention. Said figures
should be understood as an explanatory but nonlimiting
example of an embodiment of the assembly system that
is the object of the present invention.
[0040] Fig. 1 is a perspective view of a runner of the
pallet.
[0041] Fig. 2 is a perspective view of a deck of the
pallet.
[0042] Fig. 3 is a perspective view of an assembled
pallet.
[0043] Fig. 4 is a front view of the automatic pallet as-
sembly system of the present invention.
[0044] Fig. 5 is a perspective view of the automatic
pallet assembly system of the present invention.
[0045] Fig. 6 is a view from above of the framing system
of the present invention with the framing elements not
actuated.
[0046] Fig. 7 is a perspective view of the framing sys-
tem of the present invention with the framing elements
not actuated.
[0047] Fig. 8A is a perspective view of the framing sys-
tem of the present invention in the framing position for a
first outer runner.
[0048] Fig. 8B is a view in cross section through the
plane A-A’ shown in Fig. 4 of the framing system as shown
in Fig. 8A.
[0049] Fig. 8C is an enlarged perspective view of a
connection area between the deck and a first outer run-
ner.
[0050] Fig. 9A is a perspective view of the framing sys-
tem of the present invention in the framing position for
an inner runner.
[0051] Fig. 9B is a view in cross section through the
plane A-A’ shown in Fig. 4 of the framing system as shown
in Fig. 9A.
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[0052] Fig. 9C is an enlarged perspective view of a
connection area between the deck and an inner runner.
[0053] Fig. 10A is a perspective view of the framing
system of the present invention in the framing position
for a second outer runner.
[0054] Fig. 10B is a view in cross section through the
plane A-A’ shown in Fig. 4 of the framing system as shown
in Fig. 10A.
[0055] Fig. 10C is an enlarged perspective view of a
connection area between the deck and a second outer
runner.
[0056] Fig. 11 is a perspective view of the clamp suit-
able for securing runners of the present invention.
[0057] The term "framing area" or "nailing area" refers
to the area comprised between the support pillars, in
which both the framing and the nailing of the runners for
assembly takes place. The term "outer runner" refers to
a runner in which one of the longitudinal sides thereof is
aligned with the periphery of the deck of the pallet. The
term "inner runner" refers to a runner that has both lon-
gitudinal sides arranged within the periphery of the deck
of the pallet. The terms front, rear and lateral refer to the
relative arrangement of the devices to which they are
connected; these terms should not be understood as lim-
iting the arrangement of said devices with respect to the
general orientation of the assembly system. The term
"nailing" refers to the act of nailing.
[0058] Fig. 1 shows, as an example, a runner 6 of the
pallet which comprises a planar, elongate board 61 and
a plurality of prismatic blocks 62 arranged on said board.
[0059] Fig. 2 shows, as an example, a deck 5 of the
pallet which is formed by a plurality of planar, elongate
boards 51 arranged with the longitudinal axes thereof
parallel, which comprise a planar outer surface of the
pallet and another planar inner surface of the pallet; and
said elements are connected together by connection el-
ements 52 arranged perpendicular to the previous ones
along said inner surface.
[0060] Fig. 3 shows, as an example, an assembled pal-
let which comprises a deck 5 having two assembled run-
ners 6, such that the runners are connected to the deck
with the prismatic blocks 62 of said runners in contact
with the connection elements 52 of the deck and parallel
to the plurality of planar boards 51 that form the deck of
the pallet.
[0061] Fig. 4 and 5 show a fixed station belonging to
the automatic pallet assembly system 100 of the present
invention, which comprises a framing system 20 and a
nailing unit 30. An assembled pallet 1 has been included
for reference. In order not to adversely affect the clarity
of the figures, no pallet supply and positioning system
has been shown. In particular, the supply and positioning
system in the example consists of two robots, for example
two commercially available, programmable robotic arms,
one responsible for supplying and positioning the deck
and the other responsible for supplying and positioning
the runners of the pallet.
[0062] Fig. 6 to 10C show the framing system of the

fixed station shown in Fig. 4 and 5, although the supply
and positioning system, the nailing station and other sec-
ondary components have been omitted to make it easier
to see.
[0063] In Fig. 6 and 7, the components of the framing
system 20 of the example shown can be seen, with the
framing elements 21, 22, 23, 24, 25, 26, 21’, 22’, 23’, 24’,
25’, 26’ not actuated. These figures also show the longi-
tudinal adjustment means 28 on which the front and rear
framing elements 21, 22, 24, 26, 21’, 22’, 24’, 26’ are
arranged, and also the support means 29 on which the
runner rests, on which the framing and assembly action
is carried out. The lateral framing elements 23, 25, 23’,
25’ are arranged on guides which allow movement there-
of in a direction parallel to a longitudinal direction of the
runner.
[0064] Fig. 8A, 8B and 8C show the framing system of
the present invention in the same framing step, corre-
sponding to the framing of a first outer runner.
[0065] Fig. 8A shows the framing system of the present
invention carrying out a framing action on a first outer
runner 2 and the deck 5 of the pallet, with the object of
being able to produce accurate nailing. In said action,
the front framing elements 21, 21’, the lateral framing
elements 23, 25, 23’, 25’ and the lower rear pushers are
actuated and therefore in contact with the outer runner
2 and/or the deck 5. The lower rear pusher elements are
hidden behind the outer runner 2. This figure shows how
the front framing elements 21, 21’ press both the runner
2 and the deck 5 simultaneously. Similarly, the lateral
framing elements 23, 23’ also press both the runner 2
and the deck 5 but in a direction aligned with the longi-
tudinal axis of the runner, that is, orthogonal to the pres-
sure applied by the front framing elements. This will be-
come clear following the description of the figures below.
[0066] Fig. 8B is a view in cross section through the
plane A-A’ shown in Fig. 4 of the framing system as shown
in Fig. 8A. This figure also shows the arrangement of the
lower rear pusher elements 26’, which apply pressure to
the runner 2 in the same trajectory as the pressure ap-
plied by the front framing elements 21’, but in the opposite
direction. Thus, the outer runner 2 is held and arranged
perfectly relative to the deck 5 on which said runner will
be assembled.
[0067] Fig. 8C shows a framing area of the first outer
runner and the deck of the pallet. This figure shows some
of the faces of a first outer runner 2 and of the deck 5 to
which the different framing elements apply pressure.
Thus, bearing in mind what was explained earlier in the
description of Fig. 8A and 8B, the front framing element
21 acts on the faces A, A’ of the runner and of the deck,
respectively, the lower rear pusher element 26 acts on
the hidden face D, the lateral framing element 23 on the
faces B and C of the deck and of the runner, respectively,
and the lateral framing element 25 on the face of the
runner C. Note that, although this figure refers exclusively
to one side of the unit for assembly, similar elements are
also arranged on the opposite side of the unit, and there-
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fore pressure is applied in an analogous or similar way
on both sides of the unit. The same applies to Fig. 9C
and 10C.
[0068] Fig. 9A, 9B and 9C show the framing system of
the present invention in the same framing step, corre-
sponding to the framing of a first inner runner.
[0069] Fig. 9A shows the framing system of the present
invention applying framing between a first inner runner
3 and the deck 5 of the pallet, in which the lower front
pusher elements 22, 22’, the lateral framing elements 23,
25, 23’, 25’ and the lower rear pushers are actuated and
therefore in contact with the inner runner 3 and/or the
deck 5. The lower rear pusher elements are hidden be-
hind the inner runner 3. This figure shows how the lower
front pusher elements 22, 22’ press the runner 3. Simi-
larly, the lateral framing elements 23, 23’ press both the
runner 3 and the deck 5 in a direction aligned with the
longitudinal axis of the runner, that is, orthogonal to the
pressure applied by the front and rear pusher elements.
This will become clear following the description of the
figures below.
[0070] Fig. 9B is a view in cross section through the
plane A-A’ shown in Fig. 4 of the framing system as shown
in Fig. 9A. This figure also shows the arrangement of the
lower rear pusher elements 26’, which apply pressure to
the runner in the same trajectory as the pressure applied
by the lower front pushers 22’, but in the opposite direc-
tion. Thus, the inner runner 3 is held and arranged per-
fectly relative to the deck 5 on which said runner will be
assembled.
[0071] Fig. 9C shows a framing area of the first inner
runner and the deck of the pallet. This figure shows some
of the faces of an inner runner and of the deck to which
the different framing elements apply pressure. Thus, and
bearing in mind what was explained earlier in the descrip-
tion of Fig. 9A and 9B, the lower front pusher element 22
acts on the face H of the runner, the lower rear pusher
element 26 acts on the hidden face G, the lateral framing
element 23 on the faces E and F of the deck and of the
runner, respectively, and the lateral framing element 25
on the face F of the runner.
[0072] Fig. 10A, 10B and 10C show the framing system
of the present invention in the same framing step, corre-
sponding to the framing of a second outer runner.
[0073] Fig. 10A shows the framing system of the
present invention applying framing to a second outer run-
ner 4 and the deck 5 of the pallet, in which the lower front
pusher elements 22, 22’, the lateral framing elements 23,
25, 23’, 25’ and the rear framing elements 24, 24’ are
actuated and therefore in contact with the outer runner
4 and/or the deck 5. The rear framing elements are hid-
den behind the outer runner 4. This figure shows how
the lower front pusher elements 22, 22’ press the runner
4. Similarly, the lateral framing elements 23, 23’ press
both the runner 4 and the deck 5 but in a direction aligned
with the longitudinal axis of the runner, that is, orthogonal
to the pressure applied by the lower front pushers. This
will become clear following the description of the figures

below.
[0074] Fig. 10B is a view in cross section through the
plane A-A’ shown in Fig. 4 of the framing system as shown
in Fig. 10A. This figure also shows the arrangement of
the lower front pusher elements 22’, which apply pres-
sure to the runner in the same trajectory as the pressure
applied by the rear framing elements 24’, but in the op-
posite direction. Thus, the outer runner 4 is held and ar-
ranged perfectly relative to the deck 5 on which said run-
ner will be assembled.
[0075] Fig. 10C shows a framing area of the first outer
runner and the deck of the pallet. This figure shows some
of the faces of a first outer runner 4 and of the deck 5 to
which the different framing elements apply pressure.
Thus, and bearing in mind what was explained earlier in
the description of Fig. 10A and 10B, the rear framing
element 24 acts on the hidden faces I, I’ of the runner
and of the deck, respectively, the lower front pusher el-
ement 22 acts on the face L, the lateral framing element
23 on the faces J and K of the deck and of the runner,
respectively, and the lateral framing element 25 on the
face K of the runner.
[0076] Fig. 11 shows a clamp 10 which comprises two
rigid, elongate elements 101, 102 along the longitudinal
axes of which pairs of gripper fingers 11-12, 13-14, 15-16,
11’-12’, 13’-14’, 15’-16’ are arranged. In this embodiment,
the clamp is provided with three pairs of fingers on each
rigid, elongate element and said pairs of gripper fingers
on a first rigid element 101 are aligned with the pairs of
fingers of a second, opposite, rigid element 102. Thus,
each pallet runner can be gripped by a set of two pairs
of fingers, for example the set formed by the pairs 11-12
and 11’-12’. This clamp may be attached to a robotic arm.
Thus, the robotic arm can simultaneously hold the differ-
ent runners of a pallet for assembly.
[0077] Next, bearing in mind what was explained ear-
lier, a method for automatically assembling the deck 5
with the runners 2, 3, 4 of the pallet using the assembly
system of the present invention will be explained in detail.
[0078] The pallet assembly method begins by picking
up the components for assembly, that are, the deck 5
and the runners 2, 3, 4 of the pallet. The deck 5 is picked
up by a supply and positioning system, such as a con-
veyor belt system, a robotic system or other known supply
and positioning systems. If the system is robotic, it may
be provided with a conventional clamp, which may be
either mechanical, suction or combined. It is preferable
that the clamp should be able to take hold mechanically.
The runners 2, 3, 4 of the pallet are picked up by a second
supply and positioning system, such as a conveyor belt,
robotic or other known supply and positioning system. If
the system is robotic, it may be provided with a clamp 10
as detailed in the present invention, which allows said
clamp to hold all the runners simultaneously with great
positioning accuracy. Said system, which comprises a
clamp 10, picks up the runners such that the longitudinal
axis thereof is arranged transversely to a longitudinal axis
of the elements 101, 102 of the clamp 10. This arrange-
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ment allows the fixed fingers 11, 11’, 13, 13’, 16, 16’ and
the self-adjusting movable fingers 12, 12’, 14, 14’, 15,
15’ to press the sides of the runners. In the present em-
bodiment, three runners have been shown, but another
larger or smaller number of runners may be used to form
the pallet. Similarly, not all the runners need necessarily
be the same length or width.
[0079] In the process of picking up of the runners, the
fixed fingers 11, 11’, 13, 13’, 16, 16’ arranged on the
clamp 10 move slightly with respect to the gripping posi-
tion to allow faster positioning of the robot on picking up
the runners. Once the robot is positioned above the run-
ners, the fixed finger 11, 11’, 13, 13’, 16, 16’ moves to
the gripping position, and the self-adjusting movable fin-
ger 12, 12’, 14, 14’, 15, 15’ is actuated to press the runner
against the fixed finger. The self-adjusting nature of the
movable finger allows a wide range of runner widths to
be encompassed, which ensures that said range of run-
ner widths are held accurately during the assembly proc-
ess. Accordingly, the runners are gripped by two pairs of
gripper fingers, one pair arranged above the rigid element
101 and the other pair arranged above the rigid element
102.
[0080] Prior to positioning the runners and the deck of
the pallet in the framing area, the framing system and
the nailing device have been configured to perform the
assembly operation based on the morphology of the pal-
let to be assembled. This configuration comprises the
specification of the nailing points, the adjustment of the
position of the framing elements and pushers on the po-
sitioning guides 28, the travel path of the lateral pusher
elements and the travel path of the front and rear pusher
elements, among others.
[0081] Once the assembly system is ready, the posi-
tioning system secures the deck 5 and the first outer run-
ner 2 against the front framing elements 21, 21’ which
have been actuated. Next, the lateral framing elements
23, 23’, 25, 25’ are actuated and then the lower, rear
pushers 26, 26’ are actuated to press and secure the first
outer runner 2 between said pushers and the front fram-
ing elements 21, 21’. Note that the actuation of the fram-
ing elements need not necessarily follow the proposed
order. With all the elements actuated, the alignment be-
tween the components of the pallet is ensured, and said
components are prevented from being exposed to unin-
tended movements during nailing. Thus, once the unit to
be assembled is framed, the nailing unit 30 performs the
nailing operation.
[0082] When the front runner has been nailed, the low-
er, rear pusher elements 26, 26’ and the front 21, 21’ and
lateral 23, 23’, 25, 25’ framing elements are deactuated,
leaving the unit free with no impediment to the linear
movement of the pallet to be assembled. Said movement,
in a direction transverse to the pallet runners, occurs syn-
chronously by actuating both positioning systems, that
is, that of the deck and that of the runners of the pallet.
When the first outer runner 2, which is now nailed, passes
through the framing area, the lower, front pusher ele-

ments 22, 22’ are actuated to limit the movement of the
first inner runner 3. Thus, once the inner runner 3 is rest-
ing against the lower, front pushers 22, 22’, the lower,
rear pushers 26, 26’ and the lateral framing elements 23,
23’, 25, 25’ are actuated to secure and align said runner
3 with the unit formed by the deck 5 and the first outer
runner 2. Once said elements are secured and aligned,
the nailing unit 30 performs the nailing operation as pre-
viously configured. Immediately afterwards, the lower
front 22, 22’ and lower rear 26, 26’ pusher elements are
deactuated, the lateral framing elements 23, 23’, 25, 25’
are deactuated and the same procedure is repeated for
each of the inner runners of the pallet to be assembled.
[0083] When all the inner runners have been nailed
and the positioning systems have moved the unit for as-
sembly to the final position in which the second outer
runner 4 is in contact with the already actuated lower,
front pushers 22, 22’, the rear framing elements 24, 24’
and the lateral framing elements 23, 23’, 25, 25’ are ac-
tuated. Said pushers secure and frame the unit to be
assembled until the nailer 30 completes the nailing op-
eration.
[0084] Once the entire pallet is assembled, the framing
elements and pushers are deactuated, and the position-
ing system removes the assembled pallet 1.
[0085] Although the invention has been described in
relation to a preferred embodiment, this should not be
considered as limiting the invention, and structural or oth-
er types of details which may be clear to a person skilled
in the art after interpreting the subject matter disclosed
in the present description, claims and drawings may be
changed. In particular, in principle and unless explicitly
cited, all the features of the different embodiments and
alternatives shown and/or suggested may be combined.
Therefore, the protection of the present invention in-
cludes any variant or equivalent that could be thought to
be covered by the widest interpretation of the following
claims.

Claims

1. Automatic assembly system (100) for pallets formed
of a plurality of runners (2, 3, 4) and a deck (5), com-
prising:

a supply and positioning system;
a framing and nailing area;
a framing system (20);
and a nailing unit (30),
in which the supply and positioning system sup-
plies and positions the components (2, 3, 4, 5)
of the pallet in the framing and nailing area,
in which the framing system (20) comprises
movable actuation elements (21, 22, 23, 24, 25,
21’, 22’, 23’, 24’, 25, 26’) which frame the deck
(5) and the runners (2, 3, 4) of the pallet with
said actuation elements,
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and in which a nailing unit (30) performs the func-
tion of nailing the runners to the deck,
characterised in that the movable actuation el-
ements (21, 22, 23, 24, 25, 21’, 22’, 23’, 24’, 25,
26’) are arranged around the framing and nailing
area and comprise pressure surfaces which
frame the deck and a single runner of the pallet
at the same time, without framing the rest of the
runners, using said movable actuation ele-
ments.

2. Automatic pallet assembly system (100) according
to claim 1, characterised in that it comprises control
means which synchronise the movement of the deck
(5) and the runners (2, 3, 4) of the pallet with the
actuation of the nailing unit (30) and the framing sys-
tem (20) to allow the framing system to act sequen-
tially on different runners of the pallet.

3. Automatic pallet assembly system (100) according
to either claim 1 or claim 2, characterised in that
the movable actuation elements (21, 22, 23, 24, 25,
21’, 22’, 23’, 24’, 25, 26’) comprise a longitudinal
framing system (23, 25, 23’, 25’) and a transverse
framing system (21, 22, 24, 21’, 22’, 24’, 26’) with
respect to the runner for assembly, in order to apply
pressure to the runner and/or deck of the pallet lon-
gitudinally and transversely to said runner, respec-
tively.

4. Automatic pallet assembly system (100) according
to claim 3, characterised in that the longitudinal
framing system comprises two dual heads (23, 25,
23’, 25’), in which an upper unit (23, 23’) moves along
a first guide and comes in contact at least with the
deck of the pallet and a lower unit (25, 25’) moves
along a second guide and comes in contact with the
runner of pallet, in order to apply pressure along a
longitudinal axis of a runner on which framing is car-
ried out.

5. Automatic pallet assembly system (100) according
to either claim 3 or claim 4, characterised in that
the transverse framing system comprises movable
actuation elements with planar contact surfaces and
with curved contact surfaces which act on the runner,
on the deck and/or on the runner and the deck.

6. Automatic pallet assembly system (100) according
to any one of claims 3 to 5, characterised in that
the transverse framing system is arranged on posi-
tioning guides (28) and comprises means for adjust-
ing the position thereof along said guides.

7. Automatic pallet assembly system (100) according
to any one of the preceding claims, characterised
in that the supply and positioning system for the
components of the pallet comprises robotic arms, in

which a first robotic arm is configured to manipulate
the deck (5) of the pallet and a second robotic arm
is configured to manipulate the runners (2, 3, 4) of
the pallet.

8. Automatic pallet assembly system (100) according
to claim 7, characterised in that the robotic arm
responsible for manipulating the runners (2, 3, 4) of
the pallet comprises a clamp (10) with a plurality of
pairs of gripper fingers (11-12, 11’-12’, 13-14, 13’-
14’, 15-16, 15’-16’) for securing the runners of the
pallet.

9. Automatic pallet assembly method using an auto-
matic pallet assembly system according to any one
of the preceding claims, characterised in that it
comprises the following steps:

a) Supplying and positioning the deck (5) and
the runners (2, 3, 4) of the pallet for assembly
using the supply and positioning system in the
framing and nailing area;
b) Actuating the framing elements to frame the
deck (5) and a first runner of the pallet with the
movable actuation elements in a longitudinal di-
rection and a transverse direction thereof;
c) Nailing the deck (5) to a first runner using a
nailing unit (30);
d) Deactuating the framing elements;
e) Translating the deck (5) and the runners (2,
3, 4) of the pallet by means of the supply and
positioning system until a second runner reach-
es the framing and nailing area.

10. Automatic pallet assembly method according to the
preceding claim, characterised in that it also com-
prises the following steps:

f) Actuating the framing elements to frame the
deck (5) and a second runner of the pallet with
the movable actuation elements in a longitudinal
direction and a transverse direction thereof;
g) Nailing the deck (5) to a second runner using
a nailing unit (30);
h) Deactuating the framing elements.

11. Automatic pallet assembly method according to the
preceding claim, characterised in that it also com-
prises the following steps:

i) Translating the deck (5) and the runners (2, 3,
4) of the pallet by means of the supply and po-
sitioning system until a third runner reaches the
framing and nailing area.
j) Actuating the framing elements to frame the
deck (5) and a third runner of the pallet with the
movable actuation elements in a longitudinal di-
rection and a transverse direction thereof;
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k) Nailing the deck (5) to a third runner using a
nailing unit (30);
I) Deactuating the framing elements.

12. Automatic pallet assembly method according to any
one of claims 9 to 11, which comprises the actuation
of front (21, 21’) and lateral (23, 25, 23’, 25’) framing
elements and of lower rear pusher elements (26, 26’)
to frame the deck (5) and a first runner, in which said
first runner is a first outer runner (2), with said mov-
able actuation elements in the longitudinal direction
and the transverse direction thereof.

13. Automatic pallet assembly method according to any
one of claims 10 to 12, which comprises the actuation
of lateral framing elements (23, 25, 23’, 25’) and of
the lower front (22, 22’) and lower rear (26, 26’) push-
er elements to frame the deck (5) and a second run-
ner, in which said second runner is a first inner runner
(3), with said movable actuation elements in the lon-
gitudinal direction and in the transverse direction
thereof.

14. Automatic pallet assembly method according to any
one of claims 11 to 13, which comprises the actuation
of rear (24, 24’) and lateral (23, 25, 23’, 25’) framing
elements and of the lower front pusher element (22,
22’) to frame the deck (5) and a third runner, in which
said third runner is a second outer runner (4), with
said movable actuation elements in the longitudinal
direction and in the transverse direction thereof.

15. Automatic pallet assembly method according to any
one of claims 9 to 14, which comprises an additional
step of removing the assembled pallet (1) by means
of the supply and positioning system.
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