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(54) APPARATUS AND METHOD FOR SPRAYING  PLANAR SEMIFINISHED PRODUCTS

(57) Apparatus for spraying (1) planar or substantial-
ly planar semi-finished products (100), comprises spray
members (50) for spraying a covering and/or colouring
product. The apparatus (1) comprises, furthermore, a de-
vice for moving forward (40) for causing the or each pla-
nar or substantially planar semi-finished product (100) to
advance along a predetermined advancing direction
(140), and a displacement group (10) comprising at least
one flexible dragging element (15,15’) to move the plu-
rality of spray members (50) along a predetermined
movement trajectory (ym). A guide group (30) is, further-
more, provided to guide the or each flexible dragging
element (15,15’) along a predetermined guide trajectory
(yg). The guide group (30) comprises at least one first
and one second curvilinear guide element (31,32) to
guide the or each flexible dragging element (15) along
at least a respective circular portion (21) of the guide
trajectory (yg) having a predetermined radius of curva-
ture (R1). The first and second curvilinear guide elements
(31,32) comprise respective first and second parts
(31a,32a;31b,32b) each of which comprises at least a
first and a second circular portion (21a,21b) having re-
spective radii of curvature (R1,R2) different from each
other and decreasing going from an end
(35a,35b;36a,36b) towards a respective central portion
(35c,36c) of said first, or said second, curvilinear guide
element (31,32).
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Description

Field of the invention

[0001] The present invention relates to the field of
spraying treatments of planar semi-finished products,
and in particular it relates to an apparatus for spraying
planar semi-finished products, such as, for example,
skins of animal origin, in particular leathers, or synthetic
fabrics, natural fabrics, but also artificial leather, or re-
generated leather, and synthetic or natural products in
general, for covering the same with a layer of product, in
particular paint, pigments, resins, oils, etc.
[0002] The invention also relates to a method for spray-
ing planar semi-finished products.

Description of the prior art

[0003] As known, many typologies of apparatus, nor-
mally called "booths", exist for spraying planar semi-fin-
ished products, in particular in the leather tanning field,
which are used for spraying on the aforementioned pla-
nar semi-finished products one or more covering prod-
ucts of different type, in particular paints, pigments, but
also resins and oils, and in general chemical and/or nat-
ural products.
[0004] In pratice, the spraying of the planar semi-fin-
ished products, in particular the painting of leathers, pro-
vides to apply a covering layer at least on one side of the
same, or on both the sides. The covering layer is applied
by spraying the selected product in a predetermined
amount which depends on the desired thickness.
[0005] In order to avoid that the used products during
the spraying can be freely dispersed in the surrounding
environment, the spraying step is, normally, carried out
within spray booths.
[0006] A first typology of spray booth is that one of the
manual booths where an operator graspes a spray gun
through which delivers the covering product on the semi-
finished product, for example skins, or fabrics, which are
laid on an inclined plane arranged within the booth. An-
other typology of spray booths is that one of the automatic
spray booths where the semi-finished products move for-
ward above a conveyor belt which is called in jargon
"mat". More precisely, the automatic booths are closed
with the exception of 2 slits which allow the movement
of the tape with the planar semi-finished products laid on
it for the spraying treatment and the following drying into
an oven, or a drying tunnel. More in detail, the aforemen-
tioned conveyor belt is, generally, installed on carpentry
structures arranged at the ends of the spraying line and
has a continuous movement obtained by a series of rolls
which are installed at an inlet and an outlet section.
[0007] Normally, an automatic spray booth provides a
support frame on which a certain number of spray mem-
bers, such as nozzles, or guns, which provide to deliver
the aforementioned chemical or natural products, nor-
mally in a nebulized form on the treated planar semi-

finished products. Therefore, in the case of automatic
booths, a spraying line is formed by one inlet section,
one or more alternative spray booths, one or more spray-
ing tunnels and one outlet section at which the movement
of the tape is inverted towards the inlet section. In the
case of more spray booths and more drying tunnels,
these, as anticipated above, are, advantageously, alter-
nately positioned with respect to each other along the
line, in such a way to progressively dry the product dis-
tributed on the worked semi-finished products.
[0008] The spray booths can be associated to fumes
suction and abatement systems for sucking and filtering
the products, in particular the suspensions, which are
released in the atmosphere during the spraying step.
[0009] The automatic spray booths can be classified
on the basis of the system for moving the spray guns in
alternative-type booths, parallel-type booths and rotary-
type booths.
[0010] In the case of alternative-type spray booths the
spray guns are mounted on one or more carriages having
reciprocating motion.
[0011] In the case of parallel-type spray booths, the
guns are mounted on structure having continuous motion
along a closed trajectory comprising 2 rectilinear portions
linked at the end by 2 semi-circumferences.
[0012] The spray guns deliver the covering and/or col-
ouring product on the semi-finished products which
moves through the booth below the same displaced by
a conveyor belt along a movement direction orthogonal
to the aforementioned rectilinear portions. This typology
of spraying booths, with respect to other existing typolo-
gies, has the great advantage to have a reduced encum-
brance which allows, therefore, to install the same also
at a place, which has not a large available area.
[0013] The alternative spray booths having reciprocat-
ing motion are provided with a reduced number of spray
guns. This because when, at the ends of the tape, the
movement is inverted, inertial phenomena occur due to
the weight of the transmission members which comprise
the spray guns, in movement, that do not allow to mount
a high number of the same. This typology of booths is,
in fact, normally, provided, at most, with 2 carriages with
2 guns each, which move in counter-phase, which means
that when the first carriage is placed at a side of the mat
with respect to the advancing direction of this, the second
is placed at the opposite side. The alternative spray
booths, due to the low velocity of application of the prod-
uct, have, therefore, a low productivity.
[0014] For all the above, the alternative-type spray
booths, or paint spray booths, are not able to guarantee
a high qualitative level of the spraying of the covering
and/or colouring products. In particular, both in the par-
allel spray booths and in the alternative ones, the cones
of covering and/or colouring product delivered by the
spray guns of the 2 portions overlap to each other of an
angle with an amplitude that is difficult to foresee and
that, however, unlikely reaches 6°. Therefore, the cover-
age of the semi-finished products with covering and/or
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colouring products delivered by the spray guns is not
satisfactory.
[0015] Another drawback which is directly linked to the
previous one is that, in the case of malfunctioning of one
spray gun, for example the obstruction of a nozzle, the
different zones of the semi-finished product are covered
in a different way that are visible to the naked eye and,
therefore, cannot be accepted by the market.
[0016] On the other side, the rotary spray booths in
addition to be structurally complex have the drawbacks
to have a large size which greatly limit their use because
large areas are needed for installing them.
[0017] An example of a continuous leather painting
machine of the prior art with the aforementioned draw-
backs is described in ES2003561. In this case, the spray-
ing machine provides a conveyor belt for moving the
painting members above which a frame is provided sup-
poting a rotary distributor connected to a series of spray
members which are moved along a closed path above
the conveyor belt. The frame comprises support and
guide frame members having an arched shape on which
a flexible band, which is made of a plastic antifriction
material, runs and links the aforementioned spray mem-
bers to each other. The flexible band is wound about a
motorized pulley and a tensioner pulley arranged at the
opposite ends of the aforementioned frame members.
The shape of the frame members and of the pulleys is
such that the aforementioned closed path has an oval
geometry with the greater sides arranged substantially
orthogonal to the development of the conveyor belt. In
order to keep the flexible band adhering to the frame
members, the aforementioned tensioner pulley is used
connected to a piston which acts within a pneumatic cyl-
inder that pushes the tensioner pulley along a direction
transversal to the conveyor belt. In this way, the flexible
band is arranged adherent to the guide frame members.
[0018] Even though the solution described in
ES2003561 has a riduced dimension along the direction
parallel to the movement direction of the skins to be paint-
ed, it has, anyway, some drawbacks. First of all, the so-
lution of ES2003561 whose aim is to avoid vibrations
during the displacement of the spray members, does not
allow to obtain a high quality of the painting of the worked
skins. This, on the one hand, because of the displace-
ment of the spray members along an oval path, which
means comprising only one radius of curvature R for all
the spraying zone, and, on the other hand, of the type of
mechanism which is provided for moving the flexible
band. In fact, as anticipated above, the displacement of
the flexible band is caused by tensioning the same by
the aforementioned tensioner pulley which is moved by
the aforementioned piston. This solution does not guar-
antee, in particular, neither that the spray members are
accurately positioned with respect to the worked skins
nor that the spray members are accurately positioned
one with respect to another because of the elasticity of
the flexible band. Therefore, it is not possible to guaran-
tee an uniform spraying of the skins.

Summary of the invention

[0019] It is, therefore, an object of the present invention
to provide an apparatus for spraying planar or substan-
tially planar semi-finished products, in particular leathers,
as well as natural or synthetic fabrics, but also artificial
leather, or regenerated leather, which is able to over-
come the above mentioned drawbacks of the prior art
solutions.
[0020] It is also an object of the present invention to
provide an apparatus for spraying planar or substantially
planar semi-finished products which has a small size, in
particular along a direction parallel to the movement di-
rection of the planar semi-finished products, and that is,
at the same time, able to guarantee a high quality of the
spraying of the planar or substantially planar semi-fin-
ished products treated with a covering and/or colouring
product.
[0021] It is, in particular, an object of the present in-
vention to provide an apparatus for spraying planar or
substantially planar semi-finished products which is able
to guarantee to substantially uniformly cover the worked
planar or substantially planar semi-finished products
treated with a covering and/or colouring product also in
the case of malfunctioning, in particular the obstruction
of one of the spray members mounted on the apparatus.
[0022] It is, furthermore, an object of the present in-
vention to provide a method for spraying planar or sub-
stantially planar semi-finished products having analo-
gous advantages.
[0023] These and other objects are achieved by an ap-
paratus for spraying planar or substantially planar semi-
finished products, in particular leathers, or natural or syn-
thetic fabrics, comprising:

- a plurality of spray members configured to spray a
covering and/or colouring product on at least one
planar or substantially planar semi-finished product;

- a device for moving forward provided with a support-
ing surface and configured to cause said or each
planar or substantially planar semi-finished product
which is positioned on said supporting surface to ad-
vance along a predetermined advancing direction;

- a displacement group configured to move the afore-
mentioned plurality of spray members along a pre-
determined movement trajectory ym intersecting
said advancing direction in a first and a second point
of intersection P1 and P2, said displacement group
comprising:

- at least one flexible dragging element;
- a plurality of engagement groups each of which

configured to engage a spray member of said
plurality a said or each flexible dragging element
at a respective engagement portion;

- a guide group arranged to guide said or each
flexible element along a predetermined guide
trajectory yg, and, therefore, the aforemen-
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tioned plurality of spray members along the pre-
determined movement trajectory ym, wherein
said guide group comprises a first and a second
curvilinear guide element configured to guide
said or each flexible dragging element along at
least one respective circular portion of said pre-
determined guide trajectory yg having a prede-
termined radius of curvature R1 in such a way
that said predetermined movement trajectory
ym comprises a corresponding circular portion,
and wherein the aforementioned plurality of
spray members is arranged to spray the cover-
ing and/or colouring product on said or each pla-
nar or substantially planar semi-finished product
during the crossing by said respective engage-
ment portion of at least one portion of the first
and second curvilinear guide elements;

whose main characteristic is that the aforementioned
first and second curvilinear guide elements comprise
respective first and second parts, that each of the
aforementioned first and second parts of the first
guide element and of the second guide element com-
prises at least a first and a second circular portion
having respective radii of curvature R1 and R2, and
that the radii of curvature R1 and R2 of the first and
second circular portions are decreasing going from
an end to a central portion of the first, or the second,
guide element.

[0024] Other technical characteristics of the invention
and relative embodiments are set out in the dependent
claims.
[0025] In particular, each of the aforementioned first
and second parts of the first guide element and of the
second guide element comprises at least a first, a second
and a third circular portion having respectively a first, a
second and a third radius of curvature R1, R2 and R3.
More in particular, the first, the second and the third ra-
dius of curvature R1, R2 and R3 of the first, of the second
and of the third circular decrease going from an end to a
central portion of the first or the second guide element.
[0026] In particular, the aforementioned first and sec-
ond parts of the first and second curvilinear guide ele-
ments are symmetrically arranged with respect to a plane
orthogonal to a centre line of the aforementioned sup-
porting surface and passing through it.
[0027] In an alternative embodiment of the invention,
the centres C1 of the first and second circular portions
can be arranged, in use, along the centre line of the sup-
porting surface.
[0028] In particular, the centres C1 of the circular por-
tion of the first curvilinear element and of the second cur-
vilinear element can be positioned at the side of the de-
vice for moving forward with respect to the centre line at
which the component of the velocity vP of the spraying
elements in the advancing direction is subtracted from
the velocity vT of the device for moving forward.

[0029] More in particular, the first curvilinear guide el-
ement and the second curvilinear guide element are con-
figured in such a way to be asymmetrically positioned
with respect to a plane orthogonal to the centre line of
the supporting surface and passing through the centre
line same.
[0030] In particular, the first guide element and the sec-
ond guide element can be provided with at least a re-
spective circular lateral wall arranged to guide the flexible
dragging element along the respective circular portion of
the guide trajectory.
[0031] In an embodiment of the invention, the first and
second guide elements are provided with a first and a
second curvilinear lateral wall arranged to laterally con-
tain the flexible element at opposite sides during its dis-
placement along the aforementioned guide trajectory yg.
More in particular, the first and second curvilinear lateral
walls comprise at least a respective circular portion ar-
ranged to guide the flexible element along the aforemen-
tioned circular portion of said guide trajectory yg.
[0032] In particular, the displacement group can com-
prise a first and a second flexible dragging element ar-
ranged on respective planes parallel to each other. More
in particular, the aforementioned guide group is config-
ured, in this case, to guide the first and second flexible
dragging elements respectively on a first and on a second
guide trajectory parallel to each other.
[0033] In particular, each engagement group can com-
prise:

- a support element arranged to support at least one
respective spray member of the aforementioned plu-
rality;

- a first and a second engagement member arranged
to engage said support element to said first and sec-
ond flexible dragging element at a first and a second
engagement portion, respectively.

[0034] More in particular, each support element can
be positioned tangentially to the first and to the second
guide trajectory yg and y’g.
[0035] In a preferred embodiment, the or each flexible
dragging element can be a dragging chain, preferably a
toothed dragging chain. Alternatively, the or each flexible
element can be a dragging cable, or a dragging belt, pref-
erably a toothed dragging belt.
[0036] In particular, the displacement group can com-
prise:

- at least one motor provided with a motor shaft ar-
ranged to rotate about a rotation axis;

- a motion transmission group arranged to transmit
said rotation of said motor shaft to a first and a second
toothed wheel positioned at opposite sides with re-
spect to said first and second curvilinear guide ele-
ments.

[0037] In particular, a distribution device can be, fur-
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thermore, provided configured to feed by at least a re-
spective feeding duct a predetermined flow of said cov-
ering and/or colouring product to each spray member of
said plurality of spray members.
[0038] Preferably, the aforementioned distribution de-
vice can be provided, for each spray member, with a first
and a second supplementary duct arranged to supply,
respectively, a first and a second air-flow at a predeter-
mined pressure. In particular, the first supplementary
duct can be adapted to feed to the spray member a first
air-flow adapted to mix the product, and a second sup-
plementary duct adapted to feed to the spray member a
second air-flow adapted to operate the opening of a de-
livering nozzle of which the spray member is provided to
deliver the mixed product on the semi-finished product,
in particular the skin, or the fabric.
[0039] Advantageously, the distribution device is con-
figured to move synchronously with the or each flexible
dragging element in such a way that each feeding duct
is adapted to follow the position of the spray member to
which is connected to by the or each feeding duct during
its movement along the predetermined movement trajec-
tory.
[0040] In an embodiment foreseen, the distribution de-
vice is arranged to rotate about a rotation axis.
[0041] In particular, the distribution device can be op-
eratively connected to the first or to the second toothed
wheel by a transmission member, such as a belt, or a
chain, in such a way that the rotation of the same is carried
out synchronously with the displacement of the spray
members.
[0042] According to another aspect of the invention, a
method for spraying planar or substantially planar semi-
finished products, such as leathers or natural or synthetic
fabrics, comprises the steps of:

- causing at least one planar or substantially planar
semi-finished product to advance along a predeter-
mined advancing direction by a device for moving
forward provided with a supporting surface on which
said or each planar or substantially planar semi-fin-
ished product is arranged;

- moving a plurality of spray members configured to
spray a covering and/or colouring product on said or
each planar or substantially planar semi-finished
product along a predetermined movement trajectory
ym, said moving step being carried out by a displace-
ment group comprising at least one flexible dragging
element;

- engaging said plurality of spray members to said or
each flexible dragging element at respective en-
gagement portions;

- guiding said or each flexible dragging element along
a predetermined guide trajectory yg and, therefore,
said plurality of spray members along said predeter-
mined movement trajectory ym, said guiding step
being carried out by a first and a second curvilinear
guide elements configured to guide said or each flex-

ible dragging element along at least a respective cir-
cular portion having a predetermined radius of cur-
vature R1 in such a way that said predetermined
movement trajectory ym comprises a respective cir-
cular portion, and that said plurality of spray mem-
bers is arranged to spray the covering and/or colour-
ing product on said planar or substantially planar
semi-finished product during the crossing by the re-
spective engagement portion of at least one portion
of the aforementioned first and the aforementioned
second curvilinear guide element;

whose main characteristic is that the aforementioned first
and second curvilinear guide elements comprise respec-
tive first and second parts, that each of the aforemen-
tioned first and second parts of the first guide element
and of the second guide element comprises at least a
first and a second circular portion having respective radii
of curvature R1 and R2 different from each other, and
that the radii of curvature R1 and R2 of the first and the
second circular portion are decrescenti going from an
end to a central portion of the first, or the second, guide
element.
[0043] According to still another aspect of the inven-
tion, an apparatus for spraying planar or substantially
planar semi-finished products, in particular leathers, or
natural or synthetic fabrics, comprising:

- a plurality of spray members configured to spray a
covering and/or colouring product on at least one
planar or substantially planar semi-finished product;

- a device for moving forward provided with a support-
ing surface and configured to cause said or each
planar or substantially planar semi-finished product
positioned on said supporting surface to advance
along a predetermined advancing direction;

- a displacement group configured to move the afore-
mentioned plurality of spray members along a pre-
determined movement trajectory ym intersecting
said advancing direction in a first and a second point
of intersection P1 and P2, said displacement group
comprising:

- at least one flexible dragging element;
- a plurality of engagement groups each of which

configured to engage a spray member of said
plurality to said or each flexible dragging ele-
ment at a respective engagement portion;

- a guide group arranged to guide said or each
flexible element along a predetermined guide
trajectory yg, and, therefore, the aforemen-
tioned plurality of spray members along the pre-
determined movement trajectory ym, said guide
group comprising a first and a second curvilinear
guide element configured to guide said or each
flexible dragging element along at least a re-
spective circular portion of said predetermined
guide trajectory yg having a predetermined ra-
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dius of curvature R1 in such a way that said pre-
determined movement trajectory ym comprises
a corresponding circular portion, and that the
aforementioned plurality of spray members is ar-
ranged to spray the covering and/or colouring
product on said or each planar or substantially
planar semi-finished product during the crossing
by said respective engagement portion of at
least one portion of the first and of the second
curvilinear guide element;

whose main characteristic is that the first and second
curvilinear guide elements are configured in such a way
that the respective circular portion of the predetermined
guide trajectory yg has only one radius of curvature R1
for all its length and that the centres C of each circular
portion of the first curvilinear guide element and of the
second curvilinear guide element are positioned at a pre-
determined distance d from the centre line of the sup-
porting surface and, advantageously, at the same side
with respect to it. Therefore, in this case, the first and
second parts are arranged symmetrically with respect to
the centre line.
[0044] In particular, the centres C1 of the circular por-
tion of the first curvilinear element and of the second cur-
vilinear element are positioned at the side of the device
for moving forward with respect to the centre line at which
the component of the velocity of the spray members vP
in the advancing direction is subtracted from the velocity
vT of the device for moving forward.
[0045] More in particular, the first curvilinear guide el-
ement and the second curvilinear guide element are con-
figured in such a way to be asymmetrically positioned
with respect to the plane orthogonal to the centre line of
the supporting surface and passante per la centre line
stessa.

Brief description of the drawings

[0046] The invention will now be shown with the fol-
lowing description of its exemplary embodiments, exem-
plifying but not limitative, with reference to the attached
drawings in which:

- Fig. 1 diagrammatically shows a plan view of a first
embodiment of the apparatus, according to the in-
vention, for spraying planar or substantially planar
semi-finished products in a working configuration;

- Fig. 2 shows the apparatus for spraying planar or
substantially planar semi-finished products of figure
1 to highlight some structural characteristics;

- Fig. 3 shows an enlargement of a portion of the ap-
paratus for spraying planar or substantially planar
semi-finished products of figure 2 to highlight some
technical characteristics;

- Fig. 4 diagrammatically shows the guide trajectory
of an alternative embodiment of the apparatus for
spraying planar or substantially planar semi-finished

products of figure 3;
- Fig. 5 diagrammatically shows a further embodiment

of the apparatus for spraying planar or substantially
planar semi-finished products according to the in-
vention;

- Fig. 6 diagrammatically shows a perspective side
elevation view of a possibile embodiment of the ap-
paratus for spraying planar or substantially planar
semi-finished products according to the invention;

- Figures 7 and 8 diagrammatically show the appara-
tus of figure 6, respectively in a front elevation view
partly sectioned and in a side elevation view partly
sectioned.

Detailed description of some exemplary embodiments of 
the invention

[0047] With reference to figure 1, an apparatus 1 for
spraying planar or substantially planar semi-finished
products 100, in particular skins, advantageously leath-
ers, or synthetic or natural fabrics, but also artificial leath-
er, or regenerated leather, such as semi-finished prod-
ucts made of analogous materials, comprises a plurality
of spray members 50 configured to spray a covering
and/or colouring product, such as a paint, a pigment, a
resins, an oil, etc. on at least one planar or substantially
planar semi-finished product 100 at a time, in particular
at least on one side 101 of this, advantageously, at least
on the grain side in case of skins, to obtain a correspond-
ing planar or substantially planar semi-finished product
100’ provided with at least one layer of the aforemen-
tioned covering and/or colouring product 100’ on at least
one side 101.
[0048] In particular, the spray members 50 which can
be used in the apparatus 1, according to the invention,
can be of one of the known types. Generally, each spray
member 50 can be provided with an inlet for the covering
and/or colouring product to be sprayed, an inlet for the
piloted air, which is the opening and closing pneumatic
command of the nozzle through which the product is
sprayed, and an inlet of air at a predetermined pressure
for mixing and spraying the covering and/or colouring
product. The apparatus for spraying 1, according to the
invention, furthermore, comprises a device for moving
forward 40 provided with a supporting surface 41 to cause
at least one planar or substantially planar semi-finished
product 100 at a time to advance, in the example of figure
1 a plurality of planar or substantially planar semi-finished
products 100. These are positioned on the supporting
surface 41 along a predetermined advancing direction
140. The supporting surface 41, for example of a con-
veyor belt or mat has a centre line 45.
[0049] A displacement group 10 is, furthermore, pro-
vided configured to move the aforementioned plurality of
spray members 50 along a predetermined movement tra-
jectory ym, in particular intersecting the aforementioned
advancing direction 140 in a first and in a second point
P1 and P2. More in detail, the displacement group 10
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comprises at least one flexible dragging element 15 to
which the aforementioned plurality of spray members 50
is engaged.
[0050] In a preferred embodiment, the or each flexible
element 15, or 15’ can be a dragging chain, in particular
of the type constituted of a succession of links pivotally
engaged to each other by a plurality of pins. Alternatively,
the or each flexible element 15, or 15’, can be a dragging
cable, advantageously a metallic cable, or a dragging
belt. The apparatus 1 comprises, furthermore, a plurality
of engagement groups 80 each of which configured to
engage a respective spray member 50 of the aforemen-
tioned plurality to the or each flexible dragging element
15, 15’, at a respective engagement portion 55.
[0051] A guide group 30 is, also, provided configured
to guide the or each flexible dragging element 15, 15’,
along a predetermined guide trajectory yg, and, there-
fore, the spray members 50 along the aforementioned
movement trajectory ym for the presence of the afore-
mentioned engagement group 80.
[0052] In an embodiment of the invention, diagrammat-
ically shown in the figures 6 and 8, the displacement
group 10 can be provided with at least one motor 11
having a motor shaft 12 arranged to rotate about a rota-
tion axis 110. The displacement group 10 can, further-
more, comprise a motion transmission group, not shown
in the figures for clarity, arranged to transmit the rotation
of the motor shaft 12 to a first and to a second toothed
wheel 13 and 14. In particular, the flexible element 15 is
adapted to mesh with the first and second toothed wheels
13 and 14. More precisely, the first and second toothed
wheels 13 and 14 are arranged in proximity of the oppo-
site ends of the first and second guide elements 31 and
32. In particular, each flexible element 15, 15’ can be
provided with a plurality of teeth arranged to mesh with
said toothed wheels 13 and 14.
[0053] According to what is foreseen by the present
invention, the guide group 30 comprises a first and a
second curvilinear guide element 31 and 32 configured
to guide the or each flexible dragging element 15, 15’,
along at least a respective circular portion 21 of the afore-
mentioned guide trajectory yg, advantageously a closed
guide trajectory. In particular, the aforementioned circu-
lar portion 21 has a predetermined radius of curvature
R1. More in particular, the guide trajectory is such that it
progressively moves away from a longitudinal axis going
from an end portion towards to the central portion and,
then, to progressively approaches again to the longitu-
dinal axis going from the central portion towards the other
end portion. Therefore, also the aforementioned move-
ment trajectory ym comprises a corresponding circular
portion. The plurality of spray members 50 is arranged
to spray the covering and/or colouring product on the
planar or substantially planar semi-finished products 100
during the crossing by the respective engagement por-
tion 55 of at least one portion of the first and second
curvilinear guide elements 31 and 32. In particular, the
aforementioned plurality of spray members 50, instead,

is not arranged to spray the covering and/or colouring
product on the planar or substantially planar semi-fin-
ished products 100 during the movement of the spray
members 50 along the movement trajectory ym external-
ly to the first and to the second curvilinear guide element
31 and 32.
[0054] In particular, the first guide element 31 and the
second guide element 32 can be provided with a first and
a second circular lateral wall 33a,33b and 34a,34b.
These are arranged to laterally contain the flexible ele-
ment 15 at opposite sides in such a way to guide the
same along the aforementioned guide trajectory yg dur-
ing the working of the displacement group which causes
the spray members 50 to move along the movement tra-
jectory ym. More in particular, the first and second cur-
vilinear lateral walls 33a,33b and 34a,34b comprise at
least one respective circular portion arranged to guide
the flexible element 15 at the or each circular portion 21
of the guide trajectory yg.
[0055] As diagrammatically shown for example in fig-
ure 1, in a first embodiment of the invention, both the first
and second curvilinear guide elements 31 and 32 com-
prise a first and a second part 31a, 31b and 32a, 32b.
The first and second parts 31a and 31b of the first curvi-
linear guide element 31, as well as the first and second
parts 32a and 32b of the second curvilinear guide ele-
ment 32, are, advantageously, symmetrically arranged
with respect to a plane orthogonal to the centre line 45
of the supporting surface 41 and passing through the
same.
[0056] In particular, each of the aforementioned first
and second parts 31a, 32a and 31b, 32b of the first cur-
vilinear guide element 31 and of the second curvilinear
guide element 32 comprises at least a first and a second
circular portion 21a and 21b having respective radii of
curvature R1 and R2 different from each other, and, in
particular, decreasing going from an end 35a, 35b, or
36a, 36b, towards a respective central portion 35c, or
36c. In this case, the centres C1 and C2 of the circular
portions 21a and 21b are positioned, in use, along the
centre line 45 of the supporting surface 41.
[0057] As diagrammatically shown in figure 4, each
guide element 31, 32 can be configured in such a way
that the guide trajectory yg, at each of the aforementioned
first and second parts 31a, 32a and 31b, 32b, has even
a greater number of successive circular portions, for ex-
ample 7 circular portions or successive arches of circum-
ference 21a-21g. Also in this case, the radii of curvature
R1-R7 of the circular portions 21a-21g decreases going
from one end 35a, 35b, 36a, or 36b towards the centre
35c, or 36c of a guide element 31 or 32. Analogously to
the case described above, furthermore, the centres C1-
C7 are positioned along the transversal axis of simmetry
which is coincident, during working conditions, with the
centre line 45 of the supporting surface 41 on which the
planar or substantially planar semi-finished products 100
are positioned. Even though, for clarity reasons, in figure
4 are shown the radii of curvature R1-R7 and the centres
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C1-C7 of the guide trajectory only at the first part 31a of
the first guide element 31, on the basis of what is de-
scribed, a skilled person in the art will have no difficulty
to individuate also the radii of curvature R1-R7 and the
centres C1-C7 of the other circular portions 21a-21g at
the other parts 31b, 32a, 32b.
[0058] The embodiment described above of the spray-
ing apparatus 1, according to the invention, allows to
have a resulting velocity vR of the velocity VT of the device
for moving forward 40, for example a conveyor belt, and
of the peripheral velocity VP of the spray members 50
substantially constant along the movement trajectory at
which the spray members 50 are arranged to deliver the
covering and/or colouring product, for example the paint.
This allows to obtain a spraying operation with a high
quality, higher than the quality of the alternative parallel
and rectilinear apparatuses of known type and also over-
coming the main drawback of these, i.e. the absence of
covering and/or colouring product on certain areas of the
worked planar or substantially planar semi-finished prod-
ucts 100, which can be seen at naked eye, in case of
obstruction or malfunctioning of one or more nozzle. This
is obtained for the particular movement trajectory of the
apparatus 1 according to the invention which allows to
have crossing zones at which a partial overlapping of the
cones of product 52 delivered by at least 2 nozzles is
obtained thanks to which any malfuctioning of one nozzle
is compensated. At the same time, the apparatus 1 ac-
cording to the invention, allows to avoid also the main
drawback of the rotary booths, that is their great size
which involves to have large areas available for their in-
stallation.
[0059] In an embodiment alternative to the previous
one, diagrammatically shown in figure 5, the first curvi-
linear guide element 31 and the second curvilinear guide
element 32 can be configurated in such a way that the
respective circular portion 21 of the predetermined guide
trajectory yg defined by the same has only one radius of
curvature R1 for all its length. In this case, the centres
C1 of the circular portion of the first curvilinear element
31 and the second curvilinear element 32 are positioned
at a predetermined distance d from the centre line 45 of
the supporting surface 41 on which the planar or sub-
stantially planar semi-finished products 100 to be worked
are positioned and at the same side with respect to the
same. More precisely, the centres C1 of the circular por-
tion 21 of the first curvilinear element 31 and of the second
curvilinear element 32 are positioned at the side of the
device for moving forward 40 with respect to the centre
line 45 at which the component of the velocity vP of the
delivering elements 50 in the advancing direction 140 is
subtracted from the velocity vT of the device for moving
forward, i.e. watching figure 5 at the right side. More in
particular, the first curvilinear guide element 31 and the
second curvilinear guide element 32 are configured in
such a way to be symmetrically arranged with respect to
the plane orthogonal to the centre line 45 of the support-
ing surface 41 and passing through the centre line 45

same.
[0060] As still diagrammatically shown in figure 5, fur-
thermore, a first and a second diverting member 44a and
44b, can be provided, for example, a first and a second
idler wheel, or a sliding block, in particular a cambered
sliding block, arranged at opposite sides with respect to
a plane longitudinal to the apparatus 1, in particular ar-
ranged at opposite sides with respect to the second
toothed wheel 14. More in particular, the first and second
diverting members 44a and 44b can be positioned, re-
spectively, between the first, and the second guide ele-
ment 31, 32, and the second toothed wheel 14. In par-
ticular, the first and second diverting member 44a and
44b are arranged to deviare the or each flexible element
15, 15’, in such a way that with respect to a longitudinal
axis 105 each guide element 31 and 32 has a respective
first end 131a and 132a closer and a second end 131b
and 132b farther. More precisely, at the first end 131a
and 132a the first and second guide elements 31 and 32,
are arranged at a first distance d1, and at the second end
131b and 132b, the first and second guide elements 31
and 32 are arranged at a second distance d2, with d2>d1.
[0061] As diagrammatically shown in figure 6, the dis-
placement group 10 can comprise a first and a second
flexible dragging element 15 and 15’ arranged on respec-
tive planes parallel to each other. More in particular, the
first and second flexible dragging elements 15 and 15’
are arranged on respective guide trajectory yg and yg’
parallel to each other. Each spray member 50 is, in this
case, advantageously, engaged to the first and to the
second flexible dragging element 15 and 15’ in such a
way to be moved along the aforementioned predeter-
mined movement trajectory ym.
[0062] In particular, as shown for example in the figures
6 and 7, each engagement group 80, can comprise a
support element 85 arranged to support, in use, a re-
spective spray member 50. In a possible embodiment
foreseen by the invention, in the case that the flexible
dragging elements 15 and 15’ are dragging chains
formed by a respective plurality of links, the first engage-
ment member 81 can be configured to engage the sup-
port element 85, for example a support bar tangential to
the aforementioned guide trajectory, at a first engage-
ment portion 55 to the first dragging chain 15 at a first
engagement portion 55, and the second engagement
member 81’ can be configured to engage the same sup-
port element 85 to the second dragging chain 15’ at a
second engagement portion 55’.
[0063] In this case, the apparatus 1 comprises a third
and a fourth curvilinear guide element 31’ and 32’ as
described above with reference to the figures from 1 to
5. In particular, the third and the fourth curvilinear guide
elements 31’ and 32’ are positioned respectively at the
same side of the first and of the second guide element
31 and 32 and are arranged to guide the second dragging
element 15’ at least at a respective circular portion 21’
along the aforementioned second guide trajectory yg’.
[0064] As diagrammatically shown in the figures from
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6 to 8, the spraying apparatus 1, according to the inven-
tion, can comprise, furthermore, a distribution device 70
configured to feed by at least a respective feeding duct,
not shown in the figures for simplicity, a predetermined
flow of the covering and/or colouring product, for example
paint, to each spray member 50 of the aforementioned
plurality of spray members 50, and another duct, also
this not shown in the figure for simplicity, to feed to the
same spray member 50 an air-flow at a predetermined
pressure. In particular, according to an embodiment of
the machine according to the invention, each spray mem-
ber can be fed with a chemical product, with a first air-
flow for mixing the chemical product, and with a second
air-flow adapted to operate the opening of the spraying
nozzle of the spray member. Therefore, each spray mem-
ber can be, preferably, provided with 3 different inlets.
The distribution device 70 can be adapted to move syn-
chronously with the or each flexible dragging element 15,
15’, in such a way that each feeding duct is adapted to
follow the position of the spray member 50 to which is
connected during the movement of the same along the
predetermined movement trajectory.
[0065] In an embodiment foreseen, the distribution de-
vice 70 is arranged to rotate about ad un rotation axis
170. In particular, the distribution device can be opera-
tively connected to a toothed wheel of the displacement
group 10, for example in figure 6 to the toothed wheel
14, in such a way that the rotation of the support device
70 and the movement of the spray members 50 along
the predetermined movement trajectory are synchro-
nized with each other.
[0066] In particular, the distribution device 70 can be
operatively connected to the aforementioned toothed
wheel 14 by a transmission member 16, such as a belt,
or a chain.
[0067] The apparatus 1 as described above can be,
advantageously, provided with a series of lateral contain-
ment walls, not shown in the figures for simplicity, in such
a way to form a closed spray booth. In particular, the
spray booth so formed will be provided with an inlet for
the planar or substantially planar semi-finished products
100 to be subjected to the spraying operation by the ap-
paratus 1 and an outlet for the planar or substantially
planar semi-finished products trattati 100’, i.e. provided
with a layer of paint, or any other covering product, on
the or each side on which the product is applied.
[0068] As diagrammatically shown for example in fig-
ure 6, l’apparatus 1 for spraying planar or substantially
planar semi-finished products 100, according to the in-
vention, can be, furthermore, provided with a support
structure 150 configured to support the different parts of
the same and, in particular, the first and second curvilin-
ear guide elements 31 and 32, and, if present, the third
and fourth curvilinear guide elements 31’ and 32’.
[0069] The apparatus 1 for spraying planar or substan-
tially planar semi-finished products, in particular skins,
or natural or synthetic fabrics, as described above with
reference to the figures from 1 to 8, allows, therefore, on

the one hand, to go beyond the limits of the paralle-type
spray booths, without, however, having the great dimen-
sions of the rotary circular booths and, on the other hand,
to obtain an uniformity of the spraying comparable to, if
not even higher than, that obtained with rotaty booths of
great size, and, therefore, to obtain products with high
quality with reduced dimensions.
[0070] The foregoing description exemplary embodi-
ments of the invention will so fully reveal the invention
according to the conceptual point of view, so that others,
by applying current knowledge, will be able to modify
and/or adapt for various applications such embodiment
without further research and without parting from the in-
vention, and, accordingly, it is therefore to be understood
that such adaptations and modifications will have to be
considered as equivalent to the specific embodiments.
The means and the materials to realize the different func-
tions described herein could have a different nature with-
out, for this reason, departing from the field of the inven-
tion. It is to be understood that the phraseology or termi-
nology that is employed herein is for the purpose of de-
scription and not of limitation.

Claims

1. An apparatus for spraying (1) planar or substantially
planar semi-finished products (100), in particular
leathers or natural or synthetic fabrics, comprising:

- a plurality of spray members (50) configured
to spray a covering and/or colouring product on
at least one planar or substantially planar semi-
finished product (100) ;
- a device for moving forward (40) provided with
a supporting surface (41) and configured to
cause said or each planar or substantially planar
semi-finished product (100) positioned on said
supporting surface (41) to advance along a pre-
determined advancing direction (140) ;
- a displacement group (10) configured to move
said plurality of spray members (50) along a pre-
determined movement trajectory (ym), said dis-
placement group (10) comprising:

- at least one flexible dragging element
(15,15’);
- a plurality of engagement groups (80) each
of which configured to engage a respective
spray member (50) of said plurality to said
or each flexible dragging element (15,15’)
at a respective engagement portion (55);
- a guide group (30) arranged to guide said
or each flexible dragging element (15,15’)
along a predetermined guide trajectory (yg)
and, therefore, said plurality of spray mem-
bers (50) along said predetermined move-
ment trajectory (ym), wherein said guide
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group (30) comprises at least one first and
one second curvilinear guide elements
(31,32) configured to guide said or each
flexible dragging element (15) along at least
one respective circular portion (21) of said
predetermined guide trajectory (yg) having
a predetermined radius of curvature (R1) in
such a way that said predetermined move-
ment trajectory (ym) comprises a corre-
sponding circular portion, and wherein said
plurality of spray members (50) is arranged
to spray said covering and/or colouring
product on said or each planar or substan-
tially planar semi-finished product (100)
during the crossing by the respective en-
gagement portion (55) of at least one portion
of said first and second curvilinear guide el-
ements (31,32);

said apparatus (1) being characterized in that
said first and second curvilinear guide elements
(31,32) comprise respective first and second
parts (31a,32a;31b,32b) and in that each of
said first and second parts (31a,32a;31b,32b)
comprises at least a first and a second circular
portion (21a,21b) having respective radii of cur-
vature (R1,R2) different from each other and de-
creasing going from an end (35a,35b;36a,36b)
towards a respective central portion (35c,36c)
of said first, or said second, curvilinear guide
element (31,32).

2. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to claim
1, wherein each of said first and second parts
(31a,32a;31b,32b) of said first guide element (31)
and of said second guide element (32) comprises at
least a first, a second and a third circular portion hav-
ing respectively a first, a second and a third radius
of curvature (R1,R2,R3) and wherein said first, sec-
ond and third radii of curvature (R1,R2,R3) of said
first, second and third circular portions are decreas-
ing going from an end to a central portion of the first,
or of the second, guide element (31,32).

3. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to one
or more of the previous claims, wherein said first and
second parts (31a,32a;31b,32b) are symmetrically
arranged with respect to a plane orthogonal to a cen-
tre line (45) of said supporting surface (41) and pass-
ing through said centre line (45).

4. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to one
or more of the previous claims, wherein the centres
(C1,C2) of said first and at least one second circular
portion (21a,21b) are arranged, in use, along said

centre line (45) of said supporting surface (41).

5. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to claim
1, or 2, wherein the centres (C1,C2) of said first and
said at least one second circular portion (21a,21b)
of said first curvilinear guide element (31) and of said
second curvilinear guide element (32) are positioned
at a predetermined distance (d) from said centre line
(45) of said supporting surface (41) whereby said
first and second parts (31a,32a;31b,32b) are asym-
metrically arranged with respect to said centre line
(45).

6. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to claim
5, wherein said centres (C1) of said circular portion
(21) of said first curvilinear guide element (31) and
of said second curvilinear guide element (32) are
positioned at the side where the component of the
velocity (vP) of the spray members (50) along said
advancing direction (140) is subtracted from the ve-
locity (vT) of said device for moving forward (40).

7. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to one
or more of the previous claims, wherein said first
curvilinear guide element (31) and said second cur-
vilinear guide element (32) are configured in such a
way to be asymmetrically positioned with respect to
said plane orthogonal to said centre line (45) of said
supporting surface (41) and passing through said
centre line (45).

8. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to one
or more of the previous claims, wherein said first
curvilinear guide element (31) and said second cur-
vilinear guide element (32) are provided with a first
and with a second curvilinear lateral wall
(33a,33b;34a,34b) arranged to laterally contain at
opposite sides said flexible dragging element (15)
during its displacement along said predetermined
guide trajectory (yd), said first and second curvilinear
lateral walls (33a,33b;34a,34b) comprising at least
a respective circular portion arranged to guide said
flexible dragging element (15,15’) at said, or each,
circular portion (21) of said predetermined guide tra-
jectory (yd).

9. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to one
or more of the previous claims, wherein said dis-
placement group (10) comprises a first and a second
flexible dragging element (15,15’) arranged on re-
spective planes parallel to each other, said guide
group (30) being configured to guide said first and
second flexible dragging elements (15,15’) respec-
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tively on a first predetermined guide trajectory (yg)
and on a second predetermined guide trajectory (yg’)
parallel to each other and wherein a third and a fourth
curvilinear guide elements (31’32’) are provided con-
figured to guide said second flexible dragging ele-
ment (15’) at respective circular portions (21’).

10. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to claim
9, wherein each engagement group (80) comprises:

- a support element (85) arranged to support at
least one respective spray member (50) of said
plurality, said support element (85) being posi-
tioned tangentially to said first and second pre-
determined guide trajectories (yg, γg’);
- a first and a second engagement member
(81,81’) arranged to engage said support ele-
ment (85) to said first and to said second flexible
dragging element (15,15’) at a first and at a sec-
ond engagement portion (55,55’), respectively.

11. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to one
or more of the previous claims, wherein said dis-
placement group (10) comprises:

- at least one motor (11) provided with a motor
shaft (12) arranged to rotate about a rotation axis
(110);
- a motion transmission group arranged to trans-
mit said rotation of said motor shaft (12) to a first
and to a second toothed wheel (13,14) on which
a plurality of denti of said or each flexible drag-
ging element (15,15’) is arranged to mesh with,
said first and second toothed wheels (13,14) be-
ing positioned at opposite sides with respect to
said first and second curvilinear guide elements
(31,32).

12. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to claim
13, wherein said or each flexible dragging element
(15,15’) is arranged to mesh with said first and with
said second toothed wheel (13,14) and is selected
among:

- a toothed dragging chain;
- a toothed dragging belt.

13. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to claim
1, wherein a first and a second diverting member
(44a,44b) are, furthermore, provided positioned at
opposite sides with respect to a longitudinal axis
(105) and arranged to divert said or each flexible
element (15,15’) respectively between said first and
second guide elements (31,32) in such a way that

said first and second guide elements (31,32) have a
respective first end (131a,132a) positioned at a first
distance (d1) from a longitudinal axis (105) and a
respective second end (131b,132b) positioned at a
second distance (d2) from said longitudinal axis
(105) greater than said first distance (d1), i.e. (d2)
>(d1) .

14. Apparatus (1) for spraying planar or substantially pla-
nar semi-finished products (100), according to
claims 12 and 13, wherein said first and second di-
verting members (44a,44b) are positioned between
said second ends (131b,132b) of said first and of
said second guide element (31,32) and said second
toothed wheel (14).

15. Method for spraying planar or substantially planar
semi-finished products, in particular leathers or nat-
ural or synthetic fabrics, comprising the steps of:

- causing at least one planar or substantially pla-
nar semi-finished product (100) to advance
along a predetermined advancing direction
(140) by a device for moving forward (40) pro-
vided with a supporting surface (41) on which
said or each planar or substantially planar semi-
finished product (100) is arranged;
- moving a plurality of spray members (50) con-
figured to spray a covering and/or colouring
product on said or each planar or substantially
planar semi-finished product (100) along a pre-
determined movement trajectory (ym), said
moving step being carried out by a displacement
group comprising at least one flexible dragging
element (15,15’);
- engaging each spray member (50) of said plu-
rality to said or each flexible dragging element
(15,15’) at a respective engagement portion
(55);
- guiding said or each flexible dragging element
(15,15’) along a predetermined guide trajectory
(yg) and, therefore, said plurality of spray mem-
bers (50) along said predetermined movement
trajectory (ym), said guiding step being carried
out by a first and a second curvilinear guide el-
ements (31,32) configured to guide said or each
flexible dragging element (15,15’) along at least
a respective circular portion having a predeter-
mined radius of curvature (R1) in such a way
that said predetermined movement trajectory
(ym) comprises a respective circular portion,
said plurality of spray members (50) being ar-
ranged to spray said covering and/or colouring
product on said or each planar or substantially
planar semi-finished product (100) during the
crossing by the respective engagement portion
(55) of at least one portion of said first and of
said second curvilinear guide element (31,32);
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said method being characterized in that said first
and second curvilinear guide elements (31,32) com-
prise respective first and second parts
(31a,32a;31b,32b), and in that each of said first and
second parts (31a,32a;31b,32b) comprises at least
a first and a second circular portion (21a,21b) having
respective radii of curvature (R1,R2) different from
each other and decreasing going from an end
(35a,35b;36a,36b) towards a respective central por-
tion (35c,36c) of said first, or said second, curvilinear
guide element (31,32).
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