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(54) Painting apparatus

(57) An apparatus comprises at least a painting roller
(2, 102), rotating around a rotation axis (R, R’) and pro-
vided with a side wall (3, 103) suitable for contacting a
portion to be painted (50a, 50b) of an element (50) for

applying to said portion to be painted (50a, 50b) a liquid
solution, in particular paint, said side wall (3, 103) com-
prising at least a portion having a conical shape, arranged
for contacting said portion to be painted (50a).
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Description

[0001] The present invention relates to a painting ap-
paratus that is associable with a machine for machining
elements made of wood or similar material, for example
an edgebanding or squaring-edgebanding machine. In
particular, the invention refers to an apparatus arranged
for distributing a layer of liquid, for example paint or dye,
on defined portions of elements being machined.
[0002] Machines are known that provide edgebanding
operations on panels, tables, flat elements made of wood
or similar material, such operations consisting of applying
and fixing, typically through gluing, ribbon, strips and lists
to the edges of the aforesaid elements or panels.
[0003] Such machines may comprise painting appa-
ratuses arranged for applying a thin layer or veil of paint
along longitudinal portions of said edges, in order to cover
and hide possible imperfections and joint and fixing de-
fects that could prejudice the aesthetic appearance of
the panels. Such imperfections include, for example,
crack, slits, accumulations of glue, etc, at joining corners
of rolled lists or edges on the panels.
[0004] Known painting apparatuses generally com-
prise a painting roller, in the form of a cylindrical steel
disc, that in use is made to abut on longitudinal portions
of the panels so as to apply the paint thereupon. In par-
ticular, the painting roller is rotatably mounted around an
axis that is tilted with respect to the edge of the panel,
so as to abut with an external cylindrical side surface
thereof on a longitudinal portion or joining corner of said
panel. The panel is moved linearly by conveying means
of the edgebanding machine, at a defined advancing
speed, whilst the painting roller is rotated by a respective
motor. The rotation speed at which the painting roller is
rotated is such that a peripheral speed thereof, at the
cylindrical external surface, is substantially the same as
the linear advancing speed of the panel.
[0005] The paint is supplied to the painting roller by an
applying element made of flexible and impregnable ma-
terial, typically a felt brush that is partially inserted into a
paint reservoir and is then appropriately soaked in said
paint.
[0006] Known painting apparatuses further comprise
a first feeler pin or vertical copier and a second feeler pin
or lateral copier, which enable the painting roller to be
positioned correctly in relation to the panel. The painting
roller and the feeler pins are in fact fixed to a supporting
structure that is movable along two orthogonal directions,
vertical and horizontal, by two linear actuators, typically
two pneumatic cylinders. The position of the painting roll-
er is in fact adjustable with respect to the feeler pins.
[0007] By driving the pneumatic cylinders, it is possible
to arrange the apparatus in an operating or copying po-
sition in which the vertical feeler pin abuts on an upper
face of the panel and the lateral feeler pin abuts on the
edge of this panel. Consequently, the cylindrical side sur-
face of the painting roller is placed in contact with the
corner so as to yield the paint to the corner. By driving

the pneumatic cylinders in the opposite direction, it is
possible to place the apparatus in a non-operating or
excluding position, in which the painting roller and the
feeler pins are spaced apart from the panel.
[0008] The feeler pins generally comprise an idling roll-
er that is able to roll on the moving panel or on a fixed
sliding block. A drawback of such known painting appa-
ratuses is the complexity of the structure thereof that
comprises, in addition to the painting roller, two movable
feeler pins, driven by two respective pneumatic cylinders
and by a corresponding pneumatic system that is able
to drive and maintain in the correct position the aforesaid
feeler pins.
[0009] In addition to this, the aforesaid apparatuses
require precise and complex adjustment of the position
of the painting roller with respect to the feeler pins, in
order to ensure that the painting roller correctly contacts
the panel for applying the paint, preventing excessively
high abutting pressure from being exerted that could
damage the surface of the panel. Further, possible clear-
ances or movements of said painting roller during oper-
ation cannot be detected and/or corrected automatically,
but only afterwards, after defects in the application of the
paint to the panels have been detected.
[0010] Another drawback of such known painting ap-
paratuses consists of the fact that the distribution of the
paint on the cylindrical external surface of the painting
roller, in certain conditions, may become irregular and
be insufficient or excessive, determining undesired ac-
cumulations of paint on the cylindrical side surface and/or
leaks and dripping of said paint onto the panels. In this
case it is necessary to interrupt the operation of the ma-
chine and to clean the painting roller and the panels.
[0011] A further drawback of such apparatuses con-
sists of the limited maximum speed (20 m/min) with which
a panel being machined in the machine can be advanced.
For speed values above this maximum speed the paint-
ing roller starts to vibrate, jump on the joining corner of
the panel, thus determining on one hand uneven distri-
bution of the paint and on the other the formation of re-
cesses that are more or less pronounced on the corner.
[0012] High rotation speeds of the painting roller do
not moreover enable the applying element to distribute
in a suitable and uniform manner the paint on the external
cylindrical surface of the aforesaid roller. Consequently,
the paint is applied by the roller to the panel in a deformed
and irregular manner.
[0013] This is also due to the arrangement of the ap-
plying element, which is mounted so as to abut tangen-
tially on the external surface of the painting roller with an
end portion. The applying element is arranged, in partic-
ular, in a direction that is concordant to the rotating di-
rection of the painting roller. As a result of this mounting,
at high speeds the end portion of the applying element
progressively loses paint due to the reduced diffusion
speed of said paint in the impregnable material.
[0014] A second end portion of the applying element
is inserted inside the reservoir to absorb the paint, which
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is maintained in a liquid state by suitable circulation. For
this purpose, the reservoir has two passages, respec-
tively for the inlet and outlet of the paint.
[0015] In order to prevent, during operation, the sec-
ond end portion from possibly blocking one or both pas-
sages, it is nevertheless necessary to cut and shape in
a suitable manner said second end portion, thus causing
an increase in the cost of the applying element.
[0016] An object of the present invention is to improve
known painting apparatuses, which are associable with
machines for machining elements made of wood or sim-
ilar materials, in particular edgebanding or square edge-
banding machines.
[0017] Another object is to obtain a painting apparatus
having a simple and compact structure, so as to enable
precise and reliable operation and a reduction in con-
struction and management costs.
[0018] A further object is to make an apparatus that is
able to apply a paint in an uniform and homogenous man-
ner to specific portions of an element to be machined,
also at high advancing speeds of the element to be ma-
chined.
[0019] Still another object is to obtain an apparatus
that is free from accumulations and/or gripping of paint
on elements to be machined, in any operating condition.
[0020] In a first aspect of the invention there is provided
an apparatus comprising at least a painting roller rotating
around a rotation axis and provided with a side wall suit-
able for contacting a portion to be painted of an element
for applying to said portion to be painted a liquid solution,
in particular paint, characterized in that said side wall
comprises at least a portion having a conical shape, ar-
ranged for contacting said portion to be painted.
[0021] The conical portion of the side wall has a conical
angle comprised between 10° and 45°, for example 20°.
[0022] The painting roller is moved by linear actuating
means along a first direction, between an operating po-
sition, in which said side wall is in contact with the portion
to be painted, and an excluding position, in which said
painting roller is disengaged and spaced apart from the
portion to be painted. The first direction is parallel to a
resting plane of said element and substantially perpen-
dicular to said portion to be painted and to a moving di-
rection of said element.
[0023] The painting roller is further movable along a
second direction, orthogonal to the first direction and to
the resting plane. Elastic means and driving means act
on the painting roller so that the painting roller exerts on
said portion to be painted a defined contact force respec-
tively along said first direction and along said second
direction, in the operating position.
[0024] The painting roller is further tiltable around a tilt
axis orthogonal to said first direction and to said second
direction to enable the side wall to abut on the portion to
be painted at different angles.
[0025] Owing to this aspect of the invention it is pos-
sible to obtain a painting apparatus having a simple and
compact structure, as the conical conformation of the

side wall of the painting roller allows portions of the ele-
ment to be painted to be abutted in a correct and effective
manner by a simple linear movement along the first di-
rection, copying and correct abutting on the aforesaid
element being achieved by the elastic means and by the
driving means. It is not thus necessary to use feeler pins
or copying elements for positioning the painting roller in
the moving directions thereof. With this simplified struc-
ture of the painting apparatus, it is thus possible to have
precise and reliable operation and at the same time re-
duce construction and management costs.
[0026] The high conical radial dimension of the side
wall further limits the angle of impact of the painting roller
on the element, this angle being substantially defined by
the conicity of said side wall.
[0027] The correct abutment of the side wall of the
painting roller on the portion to be painted enables the
paint to be applied in a uniform and homogeneous man-
ner to the portions to be painted of the element.
[0028] In a second aspect of the invention there is pro-
vided an apparatus comprising a painting roller rotating
around a rotation axis and provided with a side wall suit-
able for abutting on an element to be painted for applying
thereupon a liquid solution, in particular paint, character-
ised in that said side wall comprises at least a groove
suitable for containing and/or retaining a quantity of said
liquid solution.
[0029] The side wall comprises in particular a plurality
of annular peripheral grooves that are parallel to, and
spaced apart from, one another, contained on respective
planes perpendicular to the rotation axis of said painting
roller.
[0030] Each groove has a depth of a few millimetres
and has a substantially concave bottom wall.
[0031] Owing to this aspect of the invention it is pos-
sible to make a painting apparatus that is able to apply
in a uniform and homogenous manner a paint to specific
portions of an element to be machined, over a very wide
advancing speed range of the element to be machined.
[0032] The grooves in fact enable the paint to be re-
tained during operation, preventing undesired accumu-
lations thereof on the side wall, typically at low rotation
speeds of the painting roller and at low advancing speeds
of the element, such accumulations determining, for ex-
ample, leaks and dripping of paint.
[0033] The grooves further act as a paint reservoir,
which paint can thus be applied in a regular, constant
and uniform manner even at high advancing speeds of
the element that are significantly greater than those that
are reachable with known apparatuses.
[0034] In a third aspect of the invention there is pro-
vided an apparatus comprising a rotating painting roller
for applying a liquid solution, in particular a paint, to an
element to be painted, an applying element arranged for
contacting said painting roller and transferring thereupon
said liquid solution, reservoir means containing said liq-
uid solution, provided with an inlet and an outlet for cir-
culating said liquid solution and arranged for housing a
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portion of said applying element, characterised in that
said reservoir means comprises a first chamber, bearing
said inlet and said outlet, and a second chamber, con-
nected to said first chamber and arranged for housing
said portion of said applying element, said chambers be-
ing separated at least partially by a baffle.
[0035] Owing to this aspect of the invention, it is pos-
sible to obtain a painting apparatus that enables an ap-
plying element to be used to be inserted partially into the
reservoir means to draw the paint, without having to cut
and shape an end of the applying element, as occurs in
known painting apparatuses. The presence in the reser-
voir means of the two chambers, flowingly connected but
separated by the baffle, in fact allows to prevent that said
end of the applying element blocks in use the inlet and/or
the outlet for the paint.
[0036] In a fourth aspect of the invention there is pro-
vided an apparatus comprising at least a rotating painting
roller arranged for applying a liquid solution, in particular
a paint, on an element to be painted, and at least an
applying element provided with a first end, for contacting
said painting roller and transferring thereupon said liquid
solution, and a second end, opposite said first end, for
drawing said liquid solution from reservoir means, char-
acterised in that said applying element is arranged so
that said painting roller, by rotating, successively con-
tacts a first portion of said first end further from said sec-
ond end and then a second portion of said first end nearer
said second end.
[0037] The applying element comprises an elongated
element made of flexible and impregnable material, for
example felt. The second end of the applying element is
inserted into the reservoir means to absorb the paint that
spreads, owing to the features of the material, as far as
the first end, which tangentially contacts the side wall of
the painting roller.
[0038] The second portion of the first end being nearer
the second end, and thus the reservoir means, is more
impregnated with paint.
[0039] Owing to this aspect of the invention the apply-
ing element is able to release a greater quantity of paint
onto the side wall. This enables rotation speeds of the
painting roller and advancing speeds of the element to
be reached that are higher than those of known appara-
tuses. At the same time, it is possible to obtain a regular
and uniform application of the paint to the element without
the risk of excessively depriving the first end of the ap-
plying element.
[0040] The invention can be better understood and im-
plemented with reference to the attached drawings,
which illustrate an embodiment thereof by way of non-
limiting example, in which:

Figure 1 is a perspective view of the painting appa-
ratus according to the invention associated with an
element to be machined, in an operating condition;
Figure 2 is a further perspective view of the appara-
tus in Figure 1;

Figure 3 is a side view of the painting apparatus in
Figure 1 associated with a partially illustrated oper-
ating machine;
Figure 3A is a partially enlarged view of the appara-
tus in Figure 3, showing grooves of a side wall of a
painting roller;
Figure 4 is a front view of the apparatus in Figure 3;
Figure 5 is a top plan view of the apparatus in Figure
3;
Figure 6 is a rear view of the apparatus in Figure 3;
Figure 7 is a section of reservoir means and of paint-
applying means of the apparatus in Figure 1.

[0041] With reference to Figures 1 to 6, there is sche-
matically illustrated a painting apparatus 1 associated
with an operating machine 90, for example an edgeband-
ing machine or squaring-edgebanding machine, and
comprising a rotating painting roller 2 and a further rotat-
ing painting roller 102, arranged for abutting respectively
on a portion to be painted 50a and a further portion to be
painted 50b of an element 50, typically a panel made of
wood or similar material, for applying to said portions
50a, 50b a layer or veil of liquid solution, in particular
paint or dye.
[0042] The painting roller 2 is a conical disc provided
with an operating side wall 3 having a substantially con-
ical shape, arranged for abutting on said portion to be
painted 50a. The conicity of the side wall 3, i.e. the cor-
responding angle at the top of the ideal cone, is com-
prised between 10° and 45°, for example 20°.
[0043] Alternatively, the painting roller 2 may comprise
a disc the side wall of which is formed by a first cylindrical
portion and a second conical operating portion, having
the aforesaid conicity.
[0044] The painting roller 2 is made of light metal alloy,
in particular of aluminium alloy.
[0045] The portion to be painted 50a of the element 50
consists, for example, of a longitudinal joining corner
formed by a first face 50d, for example lower face, of
greater extent and a side edge 50c of the element 50.
On said side edge 50c, in a preceding machining step,
a list or ribbon has been glued and fixed.
[0046] The painting roller 2 is rotated around a rotation
axis R by a rotating motor 15. The rotation axis R is tiltable
on a plane that is substantially orthogonal to a resting
plane P of said element 50 and orthogonal to said longi-
tudinal joining corner 50a. In the figures the rotation axis
R is horizontal, substantially parallel to said resting plane
P.
[0047] In operation, as explained in greater detail fur-
ther on in the description, the painting roller 2 rolls on the
portion 50a of the element 50 that is driven linearly by
conveying means 92 of the machine 90 at a defined ad-
vancing speed, in a moving direction M, on the resting
plane P.
[0048] The apparatus 1 comprises supporting means
10, fixed to a supporting plane 91 of the machine 90, and
arranged for slidably supporting the painting roller 2 and
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the motor 15, so that the painting roller 2 and the motor
15 are linearly movable along a first direction X that is
substantially parallel to said resting plane P and trans-
verse, in particular substantially orthogonal, to the portion
to be painted 50a and to the moving direction M of the
element 50.
[0049] The supporting means 10 in fact comprises a
first carriage 11 slidable along the first direction X and
supporting the painting roller 2 and the motor 15.
[0050] Linear actuating means 16, comprising, for ex-
ample, a pneumatic cylinder, is provided for driving said
first carriage 11 along the first direction X, between a first
copying operating position A, in which said painting roller
2 abuts on, i.e. "copies" the portion to be painted 50a of
the element 50, and a non-operating or excluding position
B, in which said painting roller 2 is disengaged and
spaced apart from said element 50 (Figure 3).
[0051] Elastic means 31 is provided for exerting on the
first carriage 11 a force of defined intensity directed along
the first direction X towards the element 50, so as to main-
tain the side wall 3 of the painting roller 2 in contact with
the portion 50a during operation, without, however, dam-
aging the surface of the element 50.
[0052] Alternatively, the linear actuating means 16 can
be controlled so as to exert a force of defined intensity
on the painting roller 2 in the operating position A. In the
case of a pneumatic cylinder, this control of force can be
achieved by a pressure regulator, of known and non-
illustrated type, located upstream of valve means, which
is also of known and non-illustrated type, arranged for
controlling the aforesaid cylinder.
[0053] The supporting means 10 is further arranged
for moving the painting roller 2 along a second direction
Y that is substantially orthogonal to said first direction X
and to said moving direction M. In this manner, it is pos-
sible to adjust the position of the painting roller 2 on the
basis of the dimensions and/or the position of the element
50.
[0054] For this purpose, the supporting means 10 com-
prises a second carriage 12, that slidably supports the
first carriage 11 and the linear actuating means 16. In
particular, the second carriage 12 comprises linear slid-
ing guides, that are of known type and are not illustrated
in the figures, along which the first carriage 11 can slide.
The cylinder 16 is fixed to the second carriage 12.
[0055] The first carriage 11 is further configured so as
to enable the rotation axis R to be tilted, i.e. the painting
roller 2 and the motor 15 to be partially rotated around a
tilt axis Z that is substantially orthogonal to the first direc-
tion X and to the second direction Y. For this purpose,
the carriage 11, comprises a first plate 11a that supports
the motor 15 and the painting roller 2 and is removably
connected to a second plate 11b, that is slidably con-
nected to the second carriage 12.
[0056] The connection between the two plates 11a,
11b is such as to enable the first plate 11a to rotate with
respect to the second plate 11b around the tilt axis Z,
which, in particular, substantially coincides with the lon-

gitudinal joining corner 50a of said element 50. Threaded
means 37, provided with a respective knob, selectively
locks or permits the relative rotation of the first plate 11a
on the second plate 11b. In this manner, by simply rotat-
ing the painting roller 2 around the tilt axis Z it is possible
to modify the angle of impact of the side wall 3 on the
portion to be painted 50a.
[0057] The second carriage 12 supports, via a pair of
elongated supports 13, for example cylindrical bars, a
first fixed supporting member 32, to which is connected
the free end of the stem 18 of the cylinder 16.
[0058] A second movable supporting member 33, to
which the body of the pneumatic cylinder 16 is fixed, is
connected to the first carriage 11 by a prismatic rod 34,
slidably supported by the first supporting member 31. In
this manner, the second supporting member 33, driven
by the cylinder 16, is linearly movable along the first di-
rection X towards or away from said first supporting mem-
ber 32 so as to position the painting roller 2 respectively
in said operating position A or in said non-operating po-
sition B.
[0059] Adjusting means 35 enables a minimum dis-
tance to be set along said first direction X between said
first supporting member 32 and said second supporting
member 33. In other words, the adjusting means 35 en-
ables the operating position A of the painting roller to be
adjusted with precision with respect to the element 50.
[0060] The adjusting means 35 comprises, for exam-
ple, a threaded bar 36 engaged in the second supporting
member 33 and arranged for abutting on, at an end, the
first supporting member 32, the opposite end being pro-
vided with a. By acting on the knob 39 it is possible to
rotate the threaded bar 36 to vary the length of a portion
of the threaded bar 36, interposed between said second
supporting member 32 and said supporting member 33.
[0061] The second carriage 12 is in turn slidably sup-
ported by a supporting frame 14 of the supporting means
10. In particular, the supporting frame 14 comprises fur-
ther guides 19, for example a pair of cylindrical rods,
along which the second carriage 12 can slide. Moving
means, of known type and not illustrated, enables the
second carriage 12 to be moved along the second direc-
tion Y.
[0062] Driving means 38 is also provided for exerting
on the second carriage 12 a force of defined intensity
along the second direction Y, so as to maintain the side
wall 3 of the painting roller 2 in contact with the portion
50a during operation, to perform the copying function of
said painting roller 2. This driving means 38 comprises,
for example, respective elastic means fixed to said sup-
porting frame 14, or alternatively further pneumatic linear
actuators.
[0063] The supporting frame 14 of the supporting
means 10 is fixed to the supporting plane 91 of the ma-
chine 90.
[0064] It is opportune to observe that by virtue of the
conical conformation of the side wall 3 of the painting
roller 2, the approaching of the painting roller 2 to the
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portion to be painted 50a can be performed directly along
the first direction X, without the help of feeler pins or cop-
ying elements, using only the linear actuator 16, the elas-
tic means 31 and the driving means 38 being arranged
to exert on the painting roller 2, and thus on the portion
to be painted 50a, forces of predefined intensity, respec-
tively along the first direction X and along the second
direction Y.
[0065] The further painting roller 102 is identical to the
painting roller 2 and is arranged spaced apart at least
along the second direction Y, so as to operate at the
same time with a respective operating side wall 103 on
the further portion to be painted 50b of the element 50.
The further portion to be painted 50b consists, for exam-
ple, in a further longitudinal joining corner opposite the
longitudinal joining corner and formed by a second face
50e, for example upper face, parallel and opposite the
first face 50d, and by the side edge 50c of the element
50. In particular, the further painting roller 102 is substan-
tially superimposed on the painting roller 2.
[0066] Alternatively, the two painting rollers 2, 102 can
be positioned mutually staggered, spaced apart along
the advancing direction M of the element 50. This ar-
rangement of the painting rollers 2, 102 enables the paint-
ing rollers 2, 102 to be more tilted than respective axes
of tilt Z, Z’.
[0067] The further painting roller 102 is rotated around
a respective axis R’ by a further motor 115.
[0068] The supporting means 10 of the apparatus 1
comprises a further first carriage 111 slidable along the
first direction X and arranged for supporting the further
painting roller 102 and the further motor 115. Further lin-
ear actuating means 116, comprising, for example, a re-
spective pneumatic cylinder, is provided for driving the
further first carriage 111 along the first direction X, be-
tween the copying operating position A, and the exclud-
ing position B.
[0069] Further elastic means 131 is provided for exert-
ing on the further first carriage 111 a force of defined
intensity along the first direction X, so as to maintain the
further side wall 103 of the further painting roller 102 in
contact with the further portion 50b during operation.
[0070] Alternatively, the further linear actuating means
116 can be controlled so as to exert a force of defined
intensity on the further painting roller 102 in the operating
position A.
[0071] The further first carriage 111 is substantially
identical to the first carriage 11 and is mounted, upturned
with respect to the first carriage 11, on a further second
carriage 112, that is identical to the second carriage 12.
The further second carriage 112 is mounted slidable on
the further guides 19 of the supporting frame 14 so as to
be drivable along the second direction Y by further mov-
ing means, that is of known type and is not illustrated.
Further driving means 138 is provided to exert a force of
defined intensity on said further second carriage 112
along the second direction Y, so as to maintain the side
wall 103 of the further painting roller 102 in contact with

the further portion 50b during operation.
[0072] Similarly to the first carriage 11, the further first
carriage 111 is configured so as to enable the further
painting roller 102 and the further motor 115 to rotate
around a further tilt axis Z’ that is substantially orthogonal
to the first direction X and to the second direction Y. The
further first carriage 111, in fact comprises a further first
plate 111a that supports the further motor 115 and the
further painting roller 102 and is removably connected to
a further second plate 111b. The further second plate
111b is slidably fixed to the further second carriage 112.
[0073] The connection between the two further plates
111a, 111b is such as to enable the further first plate
111a to rotate with respect to the further second plate
111b around the further tilt axis Z’ that substantially co-
incides with the further longitudinal corner 50b of said
element 50. Further threaded means 137 selectively
locks or permits the relative rotation of the further plates
111a, 111b.
[0074] The further second carriage 112 supports by a
pair of respective elongated supports 113, a further first
fixed supporting member 132 to which is connected the
free end of a respective stem 118 of the further cylinder
116. A further second movable supporting member 133,
to which the body of the further cylinder 116 is fixed, is
connected to the further first carriage 111 by a further
prismatic rod 134, slidably supported by the further first
supporting member 132.
[0075] Further adjusting means 135 enables a mini-
mum distance to be set along said first direction X be-
tween said further first supporting member 132 and said
further second supporting member 133, so as to define
the operating position A of the further painting roller 102
with respect to the element 50.
[0076] The side wall 3, 103 of each painting roller 2,
102 is provided with one or more grooves or annular
scores 4, 104. With particular reference to Figure 3a,
which illustrates a detail of the painting roller 2, the
grooves 4, for example two, are parallel to opposite front
faces 5, 6 of said painting roller 2. Said grooves 4 are
spaced apart from one another and from said front faces
5, 6. Each groove 4 has a depth, for example, of a few
millimetres and has a substantially concave bottom wall
4a.
[0077] The grooves 4, 104 of the painting rollers 2, 102
have dimensions such as to retain the paint during op-
eration, ensuring correct application of the paint to the
element 50. In particular, the grooves 4, 104 avoid un-
desired accumulations of paint on the side wall 3, typically
at low rotation speeds of painting roller 2 and low ad-
vancing speeds of the element 50, such accumulations
causing, for example, leaks and dripping of paint onto
said element 50.
[0078] The grooves 4, 104 further act as a paint res-
ervoir, which paint can thus be applied in a regular, con-
stant and uniform manner even at high advancing speeds
of the element 50 (up to 75 m/min), significantly greater
than those that are reachable with known apparatuses.
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[0079] The number of grooves 4, 104 and the dimen-
sions thereof (width and depth) can be determined in
function of the advancing speed of the element 50.
[0080] The painting apparatus 1 comprises applying
elements 7, 107 suitable for distributing paint on the side
walls 3, 103 of the painting rollers 2, 102.
[0081] The applying elements 7, 107 comprise respec-
tive elongated elements of flexible and impregnable ma-
terial, for example felt, which are partially inserted into
respective reservoir means 20, 120 so as to be impreg-
nated with, and to absorb, paint contained therein.
[0082] In particular, an applying element 7 is partially
inserted into a reservoir 20 and arranged for yielding paint
to the painting roller 2, and a further applying element
107 is inserted into a further reservoir 120 and arranged
for yielding paint to the further painting roller 102. The
applying elements 7, 107 and the reservoirs 20, 120 are
substantially identical, for these reasons the element 7
and the respective reservoir 20 will be disclosed below,
with particular reference to Figure 7.
[0083] A first end 71 of the applying element 7 is placed
abutting on the side wall 3 of the painting roller 2, whilst
a second end 72 is inserted into the reservoir 20. The
paint absorbed by the second end 72 is spread owing to
the properties of the material up to the first end 71.
[0084] The reservoir 20 is arranged near the painting
roller 2, for example is connected to the first carriage 11
of the supporting means 10 by a bracket or is directly
fixed to the supporting plane 91 of the machine 90.
[0085] The reservoir 20 is connected to an external
supply circuit of the paint that circulates the paint at a set
speed and pressure to maintain the paint in a correct fluid
state and to prevent the deposit and/or drying of the paint.
For this purpose the reservoir 20 is provided with an inlet
24 and with an outlet 25 to enable the paint to circulate.
The inlet 24 and the outlet 25 are connected, by respec-
tive pipes, to the supply circuit of the paint, which is of
known type and is not illustrated in the figures.
[0086] The reservoir 20 comprises a box element in-
ternally subdivided by means of a baffle 23 into a first
chamber 21 and into a second chamber 22. The first
chamber 21, provided with the inlet opening 24 and with
the outlet opening 25 contains the paint that is circulated.
The first chamber 21 is in communication with the second
chamber 22 by a passage in the baffle 23, or through one
or more holes obtained on the baffle. The second cham-
ber 22 is arranged for housing the second end 72 of the
applying element 7, inserted therein by a respective
opening 26 made on an upper wall 27 of the reservoir
means, opposite the passage.
[0087] It is opportune to observe that the reservoir 20
of the invention, subdivided into two chambers 21, 22
that are separate and flowingly connected, enables the
second end 72 of the applying element 7 to be spaced
apart from the inlet 24 and from the outlet 25. In this
manner, it is no longer necessary to cut and shape the
second end 72, as occurs in known painting apparatuses.
[0088] Each applying element 7, 107 is mounted on

the painting apparatus 1 so as to abut substantially tan-
gentially on the side wall 3, 103 of the respective painting
roller 2, 102 via the entire first end 71, 171. Further, each
applying element 7, 107 is positioned in such a manner
that the painting roller 2, 102, by rotating, initially contacts
a first portion 71a, 171a of the first end 71, 171 that is
more external and further from the second end 72, 172
and subsequently a second portion 71b, 171b of the first
end 71, 171 that is more internal and nearer said second
end 72, 172, said second portion 71b, 171b being more
impregnated with paint, due to the relative nearness to
the reservoir 20, 120. With this teaching, each applying
element 7, 107 is able to release on the respective side
wall 3, 103 a greater quantity of paint. This enables ro-
tation speeds of the painting rollers 2, 102 and, therefore,
advancing speeds of the element 50 to be reached that
are much higher, nevertheless ensuring a regular and
uniform application of the paint without the risk of exces-
sively depriving the first ends 71, 171 of the applying
elements 7, 107.
[0089] The operation of the painting apparatus 1 of the
invention provides, in an initial step, linearly moving the
painting rollers 2, 102 along the first direction X, from the
excluding position B to the copying operating position A,
in which the operating walls 3, 103 of the painting rollers
2, 102 abut on the portions to be painted 50a, 50b of the
element 50. This movement is performed automatically
by driving the linear actuating means 16, 116 that moves
the first carriages 11, 111.
[0090] Correctly abutting or copying the painting rollers
2, 102 on the element 50 along the first direction X and
along the second direction Y is ensured respectively by
the elastic means 31, 131 and by the driving means 38,
138.
[0091] The painting rollers 2, 102 are then rotated
around the respective rotation axes R, R’ by the motors
15, 115, whilst the element 50 is driven linearly by the
conveying means 92 of the machine 90 at a defined ad-
vancing speed in the moving direction M.
[0092] The painting rollers 2, 102 are rotated at a speed
that is such that the peripheral speed of the respective
operating walls 3, 103 is less than the advancing speed
of the element by a preset value, for example less than
5-20%. In this manner, the element 50 tends to drag the
painting rollers 2, 102, which roll thereupon, thus ensur-
ing better distribution of the paint.
[0093] Alternatively, the painting rollers 2, 102 and the
element 50 can already be moved before the mutual con-
tact.
[0094] It is also provided that only the painting roller 2,
or only the further painting roller 102, can be driven to
apply paint only to the portion to be painted 50a or only
to the further portion to be painted 50b.
[0095] The dimensions of the painting rollers 2, 102,
which act on the element 50 without the need for feeler
pins, can be significantly increased with respect to those
of the commonly used painting rollers. These dimensions
comprise the basic diameters of the front walls and the
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thickness or height of the roller.
[0096] Increasing the dimensions does not affect ex-
cessively the weight of the painting rollers 2, 102 as the
painting rollers 2, 102 are made of a light alloy. Conse-
quently, also the moment of inertia of the roller with re-
spect to the rotation axis R, R’ is modest.
[0097] Increasing the dimensions, on the contrary, en-
ables the angle of impact to be reduced, thus ensuring
precopying of the panel.
[0098] By virtue of the greater dimensions (in particular
the greater diameter), of the reduced moment of inertia,
and of the smaller angle of impact, each painting roller
2, 102 at the moment of contact with the element 50 that
is movable at a set advancing speed, does not slide, vi-
brate or jump, but substantially immediately adapts to
the linear motion of the element 50 rolling thereupon.
[0099] This dynamic behaviour in fact enables the ad-
vancing speed of the element 50 to be increased con-
spicuously, at the same time maintaining regular and uni-
form contact between each side wall 3, 103 and the re-
spective portion to be painted 50a, 50b.
[0100] The great thickness of each painting roller 2,
102 also enables excellent contact with portions 50a, 50b
of elements 50 having different thicknesses, without the
need to adjust the position of the painting roller along the
second direction Y.

Claims

1. Apparatus comprising at least a painting roller (2,
102) rotating around a rotation axis (R, R’) and pro-
vided with a side wall (3, 103) suitable for contacting
a portion to be painted (50a, 50b) of an element (50)
for applying to said portion to be painted (50a, 50b)
a liquid solution, in particular a paint, characterised
in that said side wall (3, 103) comprises at least a
portion having a conical shape, arranged for contact-
ing said portion to be painted (50a).

2. Apparatus according to claim 1, wherein said at least
a conical portion of said side wall (3, 103) has a con-
ical angle comprised between 10° and 45°, in par-
ticular 20°.

3. Apparatus according to claim 1 or 2, wherein said
painting roller (2, 102) is movable along a first direc-
tion (X), between an operating position (A), in which
said side wall (3, 103) is in contact with said portion
to be painted (50a, 50b), and an excluding position
(B), in which said painting roller (2, 102) is disen-
gaged and spaced apart from said portion to be paint-
ed (50a, 50b).

4. Apparatus according to claim 3, comprising elastic
means (31, 131) acting on said painting roller (2,
102) so that said painting roller (2, 102) exerts on
said portion to be painted (50a, 50b) a defined con-

tact force along said first direction (X), in said oper-
ating position (A).

5. Apparatus according to claim 3 or 4, wherein said
first direction (X) is substantially parallel to a resting
plane (P) of said element (50) and transverse, in par-
ticular substantially perpendicular, to said portion to
be painted (50a).

6. Apparatus according to claim 5, wherein said paint-
ing roller (2, 102) is movable along a second direction
(Y) substantially orthogonal to said first direction (X)
and to said resting plane (P).

7. Apparatus according to claim 6, comprising driving
means (38, 138) acting on said painting roller (2,
102) so that said painting roller (2, 102) exerts on
said portion to be painted (50a, 50b) a defined con-
tact force along said second direction (Y), in said
operating position (A).

8. Apparatus according to claim 6 or 7, wherein said
painting roller (2, 102) is further rotatable around a
tilt axis (Z, Z’), said tilt axis (Z, Z’) being substantially
orthogonal to said first direction (X) and to said sec-
ond direction (Y).

9. Apparatus according to claim 8, wherein said tilt axis
(Z, Z’) substantially coincides with a longitudinal cor-
ner of said portion to be painted (50a, 50b).

10. Apparatus according to any preceding claim, where-
in said painting roller (2, 102) is rotated around said
rotation axis (R, R’) by motor means (15, 115) at a
speed that is such that a peripheral speed of said
side wall (3, 103) is less than a moving speed of said
element (50) along a moving direction (M) by a de-
fined value.

11. Apparatus according to any preceding claim, where-
in said side wall (3, 103) is provided with at least a
peripheral groove (4, 104) suitable for receiving and
retaining said liquid solution.

12. Apparatus comprising a painting roller (2, 102) ro-
tating around a rotation axis (R, R’) and provided
with a side wall (3, 103) suitable for abutting on an
element (50) to be painted for applying thereupon a
liquid solution, in particular paint, characterised in
that said side wall (3, 103) comprises at least a
groove (4, 104) suitable for containing and/or retain-
ing a quantity of said liquid solution.

13. Apparatus according to claim 11 or 12, wherein said
at least a groove (4, 104) is annular.

14. Apparatus according to any one of claims 11 to 13,
wherein said at least a groove (4, 104) is contained
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on a plane substantially perpendicular to said rota-
tion axis (R).

15. Apparatus according to any one of claims 11 to 14,
wherein said at least a groove (4) comprises a sub-
stantially concave bottom wall (4a).

16. Apparatus according to any one of claims 11 to 15,
wherein said side wall (3, 103) comprises a plurality
of grooves (4, 104) that are parallel to and spaced
apart from one another.

17. Apparatus according to any preceding claim, com-
prising a painting roller (2), provided with a side wall
(3), and a further painting roller (102), provided with
a further side wall (103), said painting roller (2) and
said further painting roller (102) being arranged mu-
tually spaced apart so as to abut with the respective
side walls (3, 103) on corresponding portions to be
painted (50a, 50b) of an edge (50c) of said element
(50).

18. Apparatus comprising at least a rotating painting roll-
er (2, 102) for applying a liquid solution, in particular
a paint, to an element (50) to be painted, an applying
element (7, 107) arranged for contacting said paint-
ing roller (2, 102) and transferring thereupon said
liquid solution, reservoir means (20, 120) containing
said liquid solution, provided with an inlet (24) and
an outlet (25) to enable said liquid solution to circu-
late and arranged for housing a portion of said ap-
plying element (7, 107), characterised in that said
reservoir means (20) comprises a first chamber (21),
bearing said inlet (24) and said outlet (25), and a
second chamber (22), connected to said first cham-
ber (21) and arranged for housing said portion of
said applying element (7, 107), said chambers (21,
22) being separated at least partially by a baffle (23).

19. Apparatus according to claim 18, wherein said ap-
plying element (7, 107) comprises a first end (71,
171), for contacting said painting roller (2, 102) and
transferring thereupon said liquid solution, and a sec-
ond end (72, 172), opposite said first end (71, 171)
and inserted into said second chamber (22) to draw
said liquid solution, said applying element (7, 107)
being arranged so that said painting roller (2, 102),
by rotating, contacts successively a first portion (71a,
171a) of said first end (71, 171) further from said
second end (72, 172) and thus a second portion (71b,
171b) of said first end (71, 171) nearer said second
end (72, 172).

20. Apparatus according to claim 19, wherein said sec-
ond chamber (22) is shaped and dimensioned sub-
stantially complementary to said second end (72,
172).

21. Apparatus according to claim 19 or 20, wherein said
reservoir means (20) comprises an opening (26) for
inserting said second end (72, 172) in said second
chamber (22).

22. Apparatus according to any one of claims 18 to 21,
wherein said applying element (7, 107) comprises
an elongated element made of flexible and impreg-
nable material, in particular felt.

23. Apparatus according to any one of claims 19 to 22,
as claim 22 is appended to any one of claims 19 to
21, wherein said first end (71, 171) is positioned so
as to contact said side wall (3, 103) in a substantially
tangential manner.

24. Apparatus according to any one of claims 18 to 23,
wherein said painting roller (2, 102) comprises a side
wall (3, 103) provided with at least a portion having
a conical shape, arranged for abutting on a portion
to be painted (50a, 50b) of said element (50).

25. Apparatus according to claim 24, wherein said at
least a conical portion of said side wall (3, 103) has
a conical angle comprised between 10° and 45°, in
particular 20°.

26. Apparatus according to claim 24 or 25, wherein said
painting roller (2, 102) is movable along a first direc-
tion (X), between an operating position (A), in which
said side wall (3, 103) is in contact with said portion
to be painted (50a, 50b), and an excluding position
(B), in which said painting roller (2, 102) is disen-
gaged and spaced apart from said portion to be paint-
ed (50a, 50b).

27. Apparatus according to claim 26, comprising actu-
ating means (16, 116) arranged for driving said paint-
ing roller (2, 102) along said first direction (X) at least
between said operating position (A) and said exclud-
ing position (B).

28. Apparatus according to claim 26 or 27, comprising
elastic means (31, 131) acting on said painting roller
(2, 102) so that said painting roller (2, 102) exerts on
said portion to be painted (50a, 50b) a defined con-
tact force along said first direction (X), in said oper-
ating position (A).

29. Apparatus according to any one of claims 26 to 28,
wherein said first direction (X) is substantially parallel
to a resting plane (P) of said element (50) and trans-
verse, in particular substantially perpendicular, to
said portion to be painted (50a, 50b).

30. Apparatus according to claim 29, wherein said paint-
ing roller (2, 102) is movable along a second direction
(Y) substantially orthogonal to said first direction (X)
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and to said resting plane (P).

31. Apparatus according to claim 30, comprising driving
means (38, 138) acting on said painting roller (2,
102) so that said painting roller (2, 102) exerts on
said portion to be painted (50a, 50b) a defined con-
tact force along said second direction (Y), in said
operating position (A).

32. Apparatus according to claim 30 or 31, wherein said
painting roller (2, 102) is further rotatable around a
tilt axis (Z, Z’), said tilt axis (Z, Z’) being substantially
orthogonal to said first direction (X) and to said sec-
ond direction (Y).

33. Apparatus according to any one of claims 24 to 32,
wherein said painting roller (2, 102) is rotated around
a rotation axis (R, R’) by motor means (15, 115) at
a speed that is such that a peripheral speed of said
side wall (3, 103) is less than a moving speed of said
element (50) along a moving direction (M) by a de-
fined value.

34. Apparatus according to claim 33, wherein said paint-
ing roller (2, 102) comprises a disc made of light met-
al alloy, in particular aluminium alloy, for reducing a
moment of inertia of said painting roller (2, 102) with
respect to said rotation axis (R, R’).

35. Apparatus according to any one of claims 24 to 34,
wherein said side wall (3, 103) is provided with at
least a peripheral groove (4, 104) suitable for receiv-
ing and/or retaining said liquid solution.

36. Apparatus according to claim 35, wherein said at
least a groove (4, 104) is annular.

37. Apparatus according to claim 35 or 36, as claim 35
is appended to claim 33 or 34, wherein said at least
a groove (4, 104) is contained on a plane substan-
tially perpendicular to said rotation axis (R, R’).

38. Apparatus according to any one of claims 35 to 37,
wherein said at least a groove (4) comprises a sub-
stantially concave bottom wall (4a).

39. Apparatus according to any one of claims 35 to 38,
wherein said side wall (3, 103) comprises a plurality
of grooves (4, 104) that are parallel to and spaced
apart from one another.

40. Apparatus comprising at least a rotating painting roll-
er (2, 102) arranged for applying a liquid solution, in
particular a paint, on an element (50) to be painted,
and at least an applying element (7, 107) provided
with a first end (71, 171), for contacting said painting
roller (2, 102) and transferring thereupon said liquid
solution, and a second end (72, 172), opposite said

first end (71, 171), for withdrawing said liquid solution
from reservoir means (20, 120), characterised in
that said applying element (7, 107) is arranged so
that said painting roller (2, 102), by rotating, succes-
sively contacts a first portion (71a, 171a) of said first
end (71, 171) further from said second end (72, 172)
and then a second portion (71b, 171b) of said first
end (71, 171) nearer said second end (72, 172).

41. Apparatus according to claim 40, wherein said ap-
plying element (7, 107) comprises an elongated el-
ement made of flexible and impregnable material, in
particular felt.

42. Apparatus according to claim 40 or 41, wherein said
first end (71, 171) is positioned so as to contact said
side wall (3, 103) in a substantially tangential man-
ner.

43. Apparatus according to claim 41 or 42, as claim 42
is appended to claim 41, wherein said second end
(72, 172) is inserted into said reservoir means (20,
120) for absorbing said liquid solution.

44. Apparatus according to claim 43, wherein said sec-
ond portion (71b, 171b), nearer said second end (72,
172), is more impregnated with said liquid solution
than is said first portion (71a, 171a).

45. Apparatus according to any one of claims 40 to 44,
wherein said reservoir means (20) comprises a first
chamber (21), bearing an inlet (24) and an outlet (25)
for the circulation of said liquid solution, and a second
chamber (22), connected to said first chamber (21)
and arranged for housing said second end (72, 172)
of said applying element (7, 107), said chambers (21,
22) being separated at least partially by a baffle (23).

46. Apparatus according to claim 45, wherein said sec-
ond chamber (22) is shaped and dimensioned sub-
stantially complementary to said second end (72,
172) of said applying element (7, 107).

47. Apparatus according to any one of claims 40 to 46,
wherein said painting roller (2, 102) comprises a side
wall (3, 103) provided with at least a portion having
a conical shape, arranged for contacting a portion to
be painted (50a, 50b) of said element (50).

48. Apparatus according to claim 47, wherein said at
least a conical portion of said side wall (3) has a
conical angle comprised between 10° and 45°, in
particular 20°.

49. Apparatus according to claim 47 or 48, wherein said
painting roller (2, 102) is movable along a first direc-
tion (X), between an operating position (A), in which
said side wall (3, 103) is in contact with said portion
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to be painted (50a, 50b), and an excluding position
(B), in which said painting roller (2, 102) is disen-
gaged and spaced apart from said portion to be paint-
ed (50a, 50b).

50. Apparatus according to claim 49, comprising actu-
ating means (16, 116) arranged for driving said paint-
ing roller (2, 102) along said first direction (X) at least
between said operating position (A) and said exclud-
ing position (B).

51. Apparatus according to claim 49 or 50, comprising
elastic means (31, 131) acting on said painting roller
(2, 102) so that said painting roller (2, 102) exerts on
said portion to be painted (50a, 50b) a defined con-
tact force along said first direction (X), in said oper-
ating position (A).

52. Apparatus according to any one of claims 49 to 51,
wherein said first direction (X) is substantially parallel
to a resting plane (P) of said element (50) and trans-
verse, in particular substantially perpendicular, to
said portion to be painted (50a, 50b).

53. Apparatus according to claim 52, wherein said paint-
ing roller (2, 102) is movable along a second direction
(Y) substantially orthogonal to said first direction (X)
and to said resting plane (P).

54. Apparatus according to claim 53, comprising driving
means (38, 138) acting on said painting roller (2,
102) so that said painting roller (2, 102) exerts on
said portion to be painted (50a, 50b) a defined con-
tact force along said second direction (Y), in said
operating position (A).

55. Apparatus according to claim 53 or 54, wherein said
painting roller (2, 102) is further rotatable around a
tilt axis (Z, Z’), said tilt axis (Z, Z’) being substantially
orthogonal to said first direction (X) and to said sec-
ond direction (Y).

56. Apparatus according to any one of claims 47 to 55,
wherein said painting roller (2, 102) is rotated around
a rotation axis (R, R’) by motor means (15, 115) at
a speed that is such that a peripheral speed of said
side wall (3, 103) is less than a moving speed of said
element (50) along a moving direction (M) by a de-
fined value.

57. Apparatus according to claim 56, wherein said paint-
ing roller (2, 102) comprises a disc made of light met-
al alloy, in particular aluminium alloy, for reducing a
moment of inertia of said painting roller (2, 102) with
respect to said rotation axis (R, R’).

58. Apparatus according to any one of claims 47 to 57,
wherein said side wall (3, 103) is provided with at

least a peripheral groove (4, 104) suitable for receiv-
ing and/or retaining said liquid solution.

59. Apparatus according to claim 58, wherein said at
least a groove (4, 104) is annular.

60. Apparatus according to claim 58 or 59, as claim 58
is appended to claim 56 or 57, wherein said at least
a groove (4, 104) is contained on a plane substan-
tially perpendicular to said rotation axis (R, R’).

61. Apparatus according to any one of claims 58 to 60,
wherein said at least a groove (4) comprises a sub-
stantially concave bottom wall (4a).

62. Apparatus according to any one of claims 58 to 61,
wherein said side wall (3, 103) comprises a plurality
of grooves (4, 104) that are parallel to and spaced
apart from one another.
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