EP 2 932 866 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
21.10.2015 Bulletin 2015/43

(21) Application number: 15160308.1

(22) Date of filing: 23.03.2015

(51)

(11) EP 2 932 866 A1

EUROPEAN PATENT APPLICATION

Int Cl.:

A43D 95/06 (2006.07)
BO05B 13/02 (2006.01)
A43D 119/00 (2006.01)

B05B 12/12 (2006.01)
B05B 13/04 (2006.01)

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA

(30) Priority: 08.04.2014 IT P120140025

(71)

(72)

(74)

Applicant: AUTEC di Geri Ing. Fabrizio & C. S.A.S.
56038 Ponsacco (PI) (IT)

Inventor: Geri, Fabrizio
56038 Ponsacco (PI) (IT)

Representative: Leotta, Antonio
Italbrevetti S.r.l.

Via S. D’Acquisto, 40/N

56025 Pontedera (PI) (IT)

(54) Method for painting parts of footwear
(57) The method involves acquiring, off-line, in digital
form elements pertaining to the shape and size of a sole
of footwear (F) and to obtain, with these, at least one
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Description

TECHNICAL SECTOR

[0001] The present invention relates to the technical
field of the footwear industry and specifically to a method
for painting parts of footwear, in particular soles, made
for example of moulded plastic material such as poly-
urethane and the like.

STATE OF THE ART

[0002] In some cases, the soles are given a specific
colour directly during moulding, by adding the polymer
with suitable pigments, so creating what is commonly
referred to as "in mass" colouring .

[0003] In other cases, itis preferred to mould the soles
in a neutral color, preferably a light color, then proceeding
to a surface painting operation in the desired color.
[0004] This operation covers the tread and sidewall of
the sole, while the upper face, intended to be joined to
the upper, and then hidden from view, will not normally
be painted.

[0005] To automate the above process, painting
booths or tunnels C are used, a portion of which is sche-
matically illustrated in Fig. 1 of the accompanying draw-
ing tables.

[0006] Inthe paint booth C passes, in input and output,
a conveyor, indicated by the arrow A, provided with a
plurality of suitable supports S, each adapted to receive
and retain one of said soles F, preferably with a horizontal
arrangement and with the tread FB facing up.

[0007] Said supports S are usually constituted by a ver-
tical stem SV, inferiorly connected to the conveyor A,
which extends upwards and bears integral to it a connec-
tion member SA, suitably shaped to be able to hold the
soles F.

[0008] At the beginning of the line, an operator shall
load the soles F on the supports S, while another operator
remove them at the end of the line; such operations of
loading and removing can, of course, be automated by
means of suitable devices.

[0009] Inthe spray booth C, along a side parallel to the
direction of advance of the conveyor A, accessible by an
operator, are arranged a number of paint spray guns P
(usually seven / eight), carried by respective articulated
supports X (one of which only partially shown) that allow
the adjustment, in a fixed manner, of the position of each
spray gun P.

[0010] In the section of the conveyor A between the
inlet and the outlet of the spray booth C, suitable me-
chanical devices act on the stem SV of each of the sup-
ports S, in phase relation with the advancement of the
conveyor A, so that it performs subsequent rotations in
steps of 90°, up to perform a full revolution, together with
the associated sole F.

[0011] This allows for orientation, in turn, each portion
of the sides FF of the sole F to the side where there are
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the guns P intended for painting the sides FF themselves;
at least another gun P, for example positioned near the
exit of the booth C and suitably oriented downward, shall,
during transit, to paint the tread FB.

[0012] A screen D is almost vertically arranged in the
opposite side on which flows a falling film of water E,
which is intended to collect the atomized paint that has
not deposited on the surfaces to be treated.

[0013] As easily understood, the limits of such a pro-
cedure concern, firstly, the fact that the spray guns must
be adjusted by hand one by one in an empirical way,
based on experience and / or ability of the operator, with
the need to test cycles and successive corrections, then
with long downtimes.

[0014] Obviously, these adjustments must be revised
whenever the model and / or the size of the sole is
changed.

[0015] The roughness of the adjustment of the guns,
constrained by their fixed position and resulting in adjust-
ment give-and-take, inevitably means that the distance
between these and the various areas of the surfaces to
be painted will not be constant, consequently causing
nothomogeneous painting results, or production of waste
items.

[0016] To limit as much as possible waste items, they
are solved by spraying an excess of paint, with great
consumption of expensive material and increasing prob-
lems related to pollution and disposal.

[0017] To reduce the aforesaid long periods of down-
time due to spray guns adjustment, the production rate
is increased, with the result that it becomes difficult for
an operator who picks up the soles at the end of the line,
to perform a valuable quality control.

SUMMARY OF THE INVENTION

[0018] The object of the present invention is therefore
to propose an original method for the painting of parts of
footwear designed so as to obviate the drawbacks of the
known processes, in particular to overcome the limita-
tions inherent in the fixed position of the spray guns and
laborious adjustment operations of the same.

[0019] Another object of the invention is to obtain a
very versatile method, which allows to easily modifying
the execution of the phases at each change in size of the
part to be painted, considerably reducing machine down-
time.

[0020] Another object of the invention is to provide, in
the proposed method, the operational steps that can be
executed off line, which allow acquiring information per-
taining to the shape and dimensions of the part to be
treated, with said information usable in a following step
for the translation into corresponding operating parame-
ters.

[0021] A further object of the invention concerns the
desire to provide a method that allows containing the
number of guns present in the spray booth, compared to
those required with conventional methods, so as to limit
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the time required for the operations of maintenance and
cleaning of the same.

[0022] Still another object of the invention aims to pro-
pose a method practicable with limited costs and invest-
ments, however such as to be convenient at least in the
long period thanks to the advantages obtained in the pro-
duction phases.

[0023] These and other objects are fully achieved by
a method for painting parts of footwear, said painting pro-
viding steps to loading said parts of footwear on corre-
sponding supports associated with a conveyor, able to
move the same supports and parts of footwear through
a paint booth, in which there are means for performing
subsequent rotations of 90°, according to a horizontal
plane, of each support and part of footwear, so that each
of these performs at least one complete revolution be-
tween the input and the output of the same booth, in the
above method being provided:

- theacquisition and storage in digital form of elements
relating to the shape and size of said part of footwear;

- the processing of the above elements in order to ob-
tain one or more painting paths, in digital form, of
said part of footwear;

- the input of at least one of said digital painting paths
in the electronic processor that presides over the
movement of at least one 6-axis anthropomorphic
robotic arm, associated to said paint booth, on one
side of said conveyor, and provided with at least one
paint spraying nozzle;

- the input, in the above electronic processor, of the
movement parameters of the conveyor and the sup-
ports thereof, with the same electronic processor
adapted, by means of a suitable program, for inter-
facing said parameters with the data of said digital
painting path and to define a predetermined se-
quence of movements of the said robotic arm as well
as a predetermined sequence of activations of said
spraying nozzle;

- the positioning of the aforementioned parts of foot-
wear on the supports thereof, with default arrange-
ment;

- the operation of said conveyor and the start of said
robotic arm with the associated spraying nozzle, driv-
en by its electronic processor, to run the above se-
quence of movements and activation sequence, with
a step relationship with the movement and the rota-
tion of said parts of footwear, to paint them.

BRIEF DESCRIPTION OF DRAWINGS

[0024] The characteristics of the invention willbecome
apparent from the following description of preferred em-
bodiments of the method for painting parts of footwear,
according to what reported in the claims and with the aid
of the accompanying drawings, in which:

- Figure 1 schematically shows, in perspective view,
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the operational steps of a painting process according
to the prior art;

- Figure 2 schematically shows, in perspective view,
the operational steps of the method of the invention,
in accordance with a first embodiment of the same;

- Figure 3 schematically shows, in plain view, the op-
erational steps of the method of the invention, in ac-
cordance with a second embodiment of the same;

- Figure 4 shows a view according to the section plane
V-1V of Fig. 3.

[0025] InFigures 2 to 4, relating to the method accord-
ing to the invention, have been used for similar parts,
some references identical to those used in Fig. 1 of the
prior art, in order to facilitate the comparison.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] Therefore, it has beenindicated as a whole with
C a corresponding paint booth or tunnel in which are im-
plemented the main operating phases of the method.
[0027] A conveyorisassociated with the paintingbooth
C, forexample a straight one schematically indicated with
the arrow A, extended from a loading station (not shown)
upstream the entrance into said booth C and, through
the latter, up to a removing station (also not shown),
downstream the outlet of the same booth C.

[0028] The conveyor A is provided with a plurality of
supports, S, preferably equidistant, each adapted to re-
ceive and retain a part of footwear, composed, as a non-
limiting example, of a sole, F, of the type made of moulded
synthetic material.

[0029] The sole F is intended to be painted on the sur-
face in areas of the tread, FB, and sides, FF, including
the rounded areas of the toe and the heel, while it is
excluded the upper face, which is subsequently joined
to the upper and thus hidden to view.

[0030] Said supports S are constituted by a vertical
stem, SV, inferiorly connected to the conveyor A, which
extends upwards and bears integral to it a connection
member, SA, suitably shaped to be able to hold the soles
F.

[0031] In the section of the conveyor A between the
inlet and the outlet of the spray booth C, suitable me-
chanical devices, not shown as known per sé, are adapt-
ed to act on the stem SV of each of the supports S, in
step relation with the advancement of the conveyor A,
so that it performs subsequent horizontal rotations in
steps of 90°, up to perform at least a full revolution, to-
gether with the associated sole F.

[0032] This allows for orientating, in turn, each portion
of the sides FF of the sole F towards one side, C1, of the
spray booth C, parallel to the direction of conveyor A; A
screen, D, is almost vertically arranged at the opposite
side of the booth, on which flows a falling film of water,
E, which is intended to collect the atomized paint that
has not deposited on the surfaces to be treated.

[0033] A first embodiment of the painting method of
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the invention provides, as afirst step, the acquisition and
storage in digital form of the elements concerning the
shape and the size of said sole, performed off-line by an
operator, by using suitable devices.

[0034] For this acquisition and storage, point-by-point
detection systems can be used, by touching with a digi-
tizer device, or optical systems such as cameras or the
like, which are able to detect the whole profile, or others,
based on other technologies, such as ultrasound.
[0035] A second step of the method provides for
processing the above-mentioned series of elements to
obtain one or more painting paths, in digital form, of said
sole.

[0036] Inthe case of elements obtained through point-
by-point detection, the path is reconstructed by interpo-
lation, for example linear interpolation, by an appropriate
processing unit.

[0037] A third step of the method provides for the input
of at least one of said digital painting paths in the elec-
tronic processor which presides over the movement of
at least one 6-axis anthropomorphic robotic arm, R, ar-
ranged at the aforementioned side C1 of the paint booth
C, at one side of said conveyor A, and provided with at
least one paint spraying nozzle, U (Fig. 2).

[0038] A fourth step of the method provides for the in-
put, in said electronic processor, of the movement pa-
rameters of said conveyor A and the attached support S,
concerning the advancement and rotation of the latter.
[0039] The same electronic processor provides, by
means of a suitable program, for interfacing said param-
eters with the data of the painting digital path so as to
define a predetermined sequence of movements of said
robotic arm R and a predetermined sequence of activa-
tions of said spray nozzle U.

[0040] Thefifth step of the method consists in position-
ing the soles F on respective supports S of the conveyor
A, so as to supply with soles the section of the latter
between said loading station and the entrance of the
painting booth C.

[0041] Asinthe prior art, the soles F are arranged with
a horizontal position and with the tread FB facing up.
[0042] The sixth step of the method involves the acti-
vation of said conveyor A and the start of said robotic
arm R with the associated spray nozzle U, controlled by
the relative electronic processor.

[0043] Obviously, the said fifth phase in which it is
planned to "load" the soles F on the supports S must be
repeated for the entire duration of the subsequent sixth
step, to ensure the continuous supply of soles F towards
the paint booth C.

[0044] For each sole F that enters the paint booth C,
the robotic arm R executes the above sequence of move-
ments, in combination with the activation sequence of
the spray nozzle U, in phase relation with the advance-
ment and rotation of the sole F itself, driven by the con-
veyor A and the associated mechanical devices, to make
the painting of the sides FF and the tread FB.

[0045] In other words, the robotic arm R follows the
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profile of the sole F while it advances and rotates, so that
the spray nozzle U is maintained advantageously at a
substantially constant distance from the surface to be
painted.

[0046] To obtain the proper synchronism between the
movements of the robotic arm R and the conveyor A, the
drive speed of the latter could be made not constant and
/ or stops can be provided.

[0047] These slowdown and / or stopping of the con-
veyor A can be controlled at the end of the paint opera-
tions of a sole F, to enable the return of the robotic arm
R to the starting point of its sequence of movements.
[0048] A second embodiment of the method, which
represents an evolution of the first, is illustrated in the
accompanying Figs. 3 and 4.

[0049] In this second embodiment, the use of three 6-
axis anthropomorphic robotic arms is provided, first, R1,
second, R2, and third, R3, arranged in series at said side
C1 of the paint booth C, in the order starting from the
entrance into the latter, each of which provided with at
least one paint spraying nozzle U.

[0050] In said second embodiment, which is the pre-
ferred, the corresponding first stage of the method re-
mains unchanged, in which it is provided the acquisition
and the storage of the parameters inherent to the sole.
[0051] Inthe corresponding second phase of the meth-
od, in which the said series of elements are processed
to obtain painting paths, the latter may be suitably split
and assigned to said robotic arms R1, R2, R3.

[0052] Said first and said second phase are advanta-
geously carried out off-line, in a very rapid way, as already
stated with reference to the first embodiment of the meth-
od.

[0053] In the third phase of the method, wherein there
is provided the input of said digital painting paths, the
said electronic processor is suitably arranged to control,
at the same time and in appropriate synchronism, the
movements of all the three robotic arms R1, R2 , R3.
[0054] In the fourth stage of the method, wherein there
is provided the input of the movement parameters of said
conveyor A and supports S, the said electronic processor
is suitably arranged for interfacing said parameters with
the data of the digital painting paths so as to define a
predetermined and specific sequence of movements for
each of the mentioned roboticarms R1, R2, R3, assigning
to each robotic arm a path portion as well as predeter-
mined and specific sequences of activations for each of
the spray nozzles U thereof.

[0055] The corresponding fifth stage of the method,
which consists in positioning the soles F on relative sup-
ports S, remains unchanged as described above.
[0056] The corresponding sixth stage of the method
provides, in this variant, the actuation of said conveyor
A and the start of the whole set of robotic arms R1, R2,
R3 and of the associated spray nozzles U, controlled by
said electronic processor, still in relation of phase with
the advancement and subsequent rotations of the soles
F simultaneously present within the paint booth C.
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[0057] For each sole F that enters the paint booth C,
the first robotic arm R1, with the associated nozzle U,
follows it throughout a first section in which a first hori-
zontal rotation of 90° occurs, and it carries out, for exam-
ple, the painting of the sides FF, also including the round-
ed area of the heel.

[0058] Then, a second rotation of 90° in the same
sense occurs that advantageously intervenes in an inter-
mediate section between the first path portion pertaining
to the first robotic arm R1 and a second path portion
covered by the second robotic arm R2.

[0059] Following the second 90° rotation, the second
robotic arm R2, with the associated nozzle U, follows
each sole F passing through the second path portion in
which a third horizontal rotation of 90° in the same sense
of thefirst occurs, and it performs, for example, the paint-
ing of the remaining part of the sides FF, comprising the
rounded zone of the tip, thereby completing the painting
of the sides.

[0060] The third robotic arm R3, with the associated
nozzle U, performs, for example, the painting of the tread
FB, facing upwards (see in particular Fig. 4), by following
the advancement of the sole F for a third path portion.
The third feeding path portion, which is competence of
the third robotic arm, is advantageously at least partially
superimposed or overlaid to the firstand / or second feed-
ing path portions, pertaining to the first and second ro-
botic arm R1, R2, respectively. In this way, the painting
of the tread FB occurs simultaneously with the painting
of the sides FF. Alternatively, the third feeding path por-
tion could be previous to the first feeding path portion or
next to the second feeding path portion, and therefore
the painting of the tread FB may be earlier or later, re-
spectively, to the painting of the sides FF.

[0061] Each robotic arm R1, R2, R3 performs the op-
eration of its competence of the sole F while it advances
and rotates, so that the spray nozzle U is maintained
advantageously at a substantially constant distance from
the surface to be painted.

[0062] The software of the said electronic processor
can decide, even automatically, how to split the path be-
tween the two robotic arms R1, R2 and how to make it
optimum according to the two angular positions of the
sole F that it must cover.

[0063] Also in the second embodiment of the method
the travel speed of the conveyor A can be made not con-
stant and / or stops can be provided, as a function of the
movements of the robotic arms R1, R2, R3 and return
strokes of the same .

[0064] From what above said the advantageous char-
acteristics of the method described can be clearly under-
stood, which allows to paint each sole in an optimal man-
ner, with the nozzles at a constant distance from the sur-
faces, thus obtaining a product qualitatively superior to
those made according to the known process, who are
affected by the fixed position of the spray gun and the
long and laborious manual adjustment of the same.
[0065] The feature set out above advantageously al-
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lows to limit the waste of paint in a significant way, in
comparison with the prior art, containing in that way both
the direct cost of material and indirect costs related to
the problems of pollution and disposal.

[0066] Providing the off-line execution of the steps of
the method relating to the acquisition of the profile of the
sole and the definition of the painting paths allow rapidity
of execution, great operating flexibility and high precision
in the measurements.

[0067] It must be underlined that thanks to this, the
operations concerning the preparation of the roboticarms
for the new parameters, when soles of a different size
are to be painted, are achievable with a simple sending
digital data, and with dramatically reducing the time for
setting the painting facilities.

[0068] Another advantageous aspect of the method
lies in the fact that even in the preferred embodiment of
the same only three painting nozzles (or guns) are pro-
vided, compared to the seven / eight guns required by
the known process, thereby limiting the time required for
the operations of maintenance and cleaning.

[0069] The conveyor’'s advancement rate is reduced
compared to the prior art according to the motion per-
formance of the robotic arms, but they are proved to be
advantageous to allow, at the removal station, to perform
a visual check on the product.

[0070] The presence of one or three anthropomorphic
robotic arms, for the implementation of the method of the
invention, requires initial investments that thanks to tech-
nical developments are no longer to be considered pro-
hibitive and also, considered in the usual depreciation
times, however, are convenient, thanks to the advantag-
es obtained in the production steps in terms of speed and
quality.

[0071] Itis understood however that what is described
above has a value of non-limiting example, therefore,
possible variants of detail which may be necessary in
performing the steps described, for technical and / or
functionalreasons, are considered from now falling within
the same protective scope defined by the claims reported
below.

Claims

1. Method for painting parts of footwear, said painting
providing steps of loading said parts of footwear (F)
on corresponding supports (S) associated with a
conveyor (A), able to move the same support (S) and
part of footwear (F) through a paint booth (C), in
which there are means for performing subsequent
rotations of 90°, according to a horizontal plane, of
each support (S) and part of footwear (F), so that
each of these performs at least one complete revo-
lution between the input and the output of the booth
(C), the above-mentioned method being character-
ised by providing steps of:
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- acquisition and storage in digital form of ele-
ments relating to the shape and size of said part
of footwear(F);

- the processing of the above elements in order
to obtain one or more digital painting paths of
said part of footwear (F);

-input of atleast one of said digital painting paths
in the electronic processor that presides the
movement of at least one 6-axis anthropomor-
phic robotic arm (R), associated to said paint
booth (C), on one side of the conveyor (A), and
provided with at least one paint spraying nozzle
(U);

- input, in the above electronic processor, of the
parameters of the movement of the conveyor
(A) and the supports (S) thereof, with the same
electronic processor adapted, by means of a
suitable program, for interfacing said parame-
ters with the data of said digital painting path
and to define a pre-set sequence of movements
of the anthropomorphic robotic arm (R) as well
as a predetermined sequence of activations of
said spraying nozzle (U);

- positioning of said parts of footwear (F) on the
supports thereof, with default arrangement;

- operation of the conveyor (A) and the start of
said anthropomorphic robotic arm (R) with the
associated spraying nozzle (U), driven by the
relative electronic processor, to run the above
sequence of movements and activation se-
quence, with a step relationship with the move-
ment and the rotation of said parts of footwear
(F), to paint them.

Method according to claim 1, characterized in that
three 6-axis anthropomorphic robotic arms, first
(R1), second (R2) and third (R3), are used, which
robotic arms are arranged in a series at a side (C1)
of the above paint booth (C), each of which is pro-
vided with at least one paint spraying nozzle (U).

Method according to claim 1 or 2, characterized in
that the first two steps, respectively providing the
acquisition and storage in a digital form of elements
relating to the shape and size of said part of footwear
(F), as well as the processing of the above series of
elements in order to obtain one or more digital paint-
ing paths of said part of footwear (F), are performed
off-line and do not prevent the implementation of
subsequent phases of the above method.

Method according to claim 1 or 2 or 3, characterized
in that the first step, providing the acquisition and
storage in a digital form of elements relating to the
shape and size of said part of footwear (F), is made
by a spot-by-spot acquisition system, in which a dig-
itizer is brought in contact, in succession, with a se-
ries of reference points of the part of footwear (F).
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5.

Method according to claim 4, characterized in that
in the second step, the processing of said elements
obtained with said spot-by-spot acquisition, includes
an auxiliary step of interpolation to obtain said one
or more painting paths.

Method according to claim 2, characterized in that
in the fourth step, providing the input of the param-
eters of the movement of said conveyor (A) and sup-
port (S), the above electronic processor is adapted
to interfacing said parameters with the data of the
digital painting paths so as to define a predetermined
and specific sequence of movements for each of said
anthropomorphic robotic arms (R1), (R2), (R3), as-
signing to each a portion of path of competence, as
well as predetermined and specific sequences of ac-
tivations for each of its nozzles (U).

Method according to claim 1 or 2 or 6, characterised
in that it provides the above sequence of move-
ments of said anthropomorphic robotic arms (R),
(R1), (R2), (R3) and sequence of activation of said
spraying nozzles (U) such that the spraying nozzles,
in the respective active steps, are maintained at a
substantially constant distance from the surfaces of
said parts of footwear (F) being painted.

Method according to claim 1 or 2, characterized in
that the fifth step, providing the act of placing said
parts of footwear (F) on said support (S), is repeated
for the duration of the following sixth step, to ensure
the continuous supply of the same parts of footwear
(F) to said paint booth (C).

Method according to claim 1 or 2, wherein said part
of footwear consists of a sole (F), whose sides (FF)
and tread (FB) have to be painted, arranged hori-
zontal on said support (S), with said tread (FB) facing
up, characterized in that said sixth step of the meth-
od includes: the operation of said conveyor (A) and
the start of said three anthropomorphic robotic arms
(R1), (R2), (R3) with the associated spraying nozzles
(U); the entrance in said paint booth (C) of said sole
(F); the painting of a portion of the sides (FF) by
means of the first anthropomorphic robotic arm (R1),
with its nozzle (U) that tracks the movement of the
sole (F) for afirstfeeding path portion, said sole being
also imparted a first horizontal rotation of 90°; a sec-
ond rotation of the sole (F) of 90° in the first direction;
the painting of the remaining part of the sides (FF)
of the sole (F) by the second anthropomorphic ro-
botic arm (R2), with its nozzle (U) that tracks the
movement of the sole (F) for a second feeding path
portion, said sole being also imparted a third hori-
zontal rotation of 90° in the first direction; the painting
of said tread (FB) by the third anthropomorphic ro-
botic arm (R3), with the corresponding nozzle (U)
that tracks the movement of the sole (F) for a third
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