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(54) AN APPARATUS FOR THE POWDER COATING OF AN OBJECT AND RELATED OPEATIVE

METHOD

(67)  The present invention concerns a device (1) for
the powder coating of an object (100), and a related op-
erative method for carrying out a color change. The ap-
paratus (1) comprises:

- at least a first and a second container (10, 20) for paint-
ing powder;

- means (5) for the movement of said first and second
container (10, 20) between an operative position (P1,
P1’, P1") and a cleaning position (P2, P2’, P2"), config-
ured so that, when said first container (10) is in the op-
erative position (P1, P1’), said second container (20) is
in said cleaning position (P2, P2"), and so that when said

first container (10) is in the cleaning position (P2, P2’),
said second container (20) is in the operative position
(P1, P1");

- means (4) for cleaning a container (10, 20), which are
configured to empty and clean said first or said second
container (10, 20), when said first or second container
(10, 20) is in the cleaning position (P2, P2’, P2");

- means (3) for withdrawing painting powder from said
first or second container (10, 20), when said first or sec-
ond container (10, 20) is in the operative position (P1,
P1’, P1"), and for feeding it to a device (3c) for delivering
painting powder onto an object (100) to be painted.
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Description

[0001] The presentinvention concerns the field of pow-
der coating, and in particular a powder coating apparatus
able to quickly carry out a color change.

[0002] As known, in a powder coating plant, painting
powder is withdrawn from a source and placed inside a
container, where it is sieved and then directed, typically
by mixing it with compressed air, to a dedicated delivering
device. This delivering device is generally shaped as a
gun and adapted to spray painting powder against the
objects to be painted. Due to electrostatic effect, the pow-
der adheres to the objects. The objects are then heated
in order to melt the painting powder, which then forms a
colored layer adhering to the object itself.

[0003] The painting powder directed to the gun is of a
single color. When different colors have to be applied on
the same object, or when in a plant the object to be color-
ed is changed, there is the need to change the source of
the paint, i.e. to change the color of the paint, and all the
elements that came into contact with the paint of the pre-
vious color have to be cleaned, so as to prevent residues
of the previous color from mixing with the painting powder
of the new color, thereby causing obviously unwanted
effects.

[0004] These operations are known in the art as "color
change" operations. During these operations, the plant
is not working, i.e. no objects are colored. If the color
change takes too much time, the plant productivity de-
creases.

[0005] Special care is required for the cleaning oper-
ations of the various elements, and in particular of the
container receiving the powder from the source and di-
recting it, typically after sieving, to the gun. Itis therefore
known to carry out these operations manually. Although
a certain degree of precision in cleaning operations is
guaranteed, the time required for a color change in such
conditions is particularly high.

[0006] Automated systems for cleaning the container
are also known, which, although reducing the time re-
quired for the color change, are not able to achieve com-
pletely satisfactory color-change times.

[0007] Purpose of this invention is therefore to provide
an apparatus and a method for carrying out a color
change in short time.

[0008] The presentinvention solves this and other pur-
poses by means of an apparatus and a method according
tothe independent claims. Preferred aspects are set forth
in the dependent claims.

[0009] According to an aspect of the invention, an ap-
paratus for the powder coating of an object includes:

- atleast a first and a second containers for painting
powder;

- means for the movement of the first and second con-
tainers between an operative position and a cleaning
position, which are configured so that, when the first
containerisinthe operative position, the second con-
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tainer is in the cleaning position, and so that when
the first container is in the cleaning position, the sec-
ond container is in the operative position;

- meansforcleaning a container, which are configured
to empty and clean the first or the second container,
when the first or second container is in the cleaning
position;

- means for withdrawing painting powder from the first
or second container, when the first or second con-
tainer is in the operative position, and for feeding it
to a device for delivering painting powder onto an
object to be painted;

[0010] The alternate movement of the containers be-
tween the two positions allows cleaning operations to be
carried out on a container, while the other container is
operated to feed powder against an object to be painted.
Therefore, when carrying out a color change, itis possible
to reverse the positions of the two containers, so that the
previously used container can be cleaned, and the other
previously cleaned container can be used to start the
painting operations again. The next time color is
changed, these operations are repeated. Therefore,
thanks to this solution, a succession of color changes
can be carried out in shorter time.

[0011] According to an aspect of this invention, the ap-
paratus comprises means to refill the first or second con-
tainer, which are preferably configured to refill the first or
second container when the first or second container is in
operative position.

[0012] According to an aspect of the presentinvention,
the apparatus comprises at least two painting powder
stocks, and the refilling means are selectively connect-
able to the stocks. This further reduces the time required
for a color change.

[0013] According to a further aspect, the apparatus
comprises movement means to move the painting pow-
der stocks. In this way, the operations for refilling the
containers, as well as the operations for cleaning them,
can be automated and therefore the operations of a color
change can be automated.

[0014] According to a further aspect, at least one of
the containers includes:

- a sieving chamber to sieve painting powder to be
sieved,

- acollecting chamber for the sieved painting powder,

- at least one sieve arranged next to at least one of
the external surfaces of the sieving chamber, where-
in the sieving chamber (12) is arranged at least par-
tially, and preferably completely, within the collecting
chamber, and comprises at least one opening for the
inlet and/or outlet of powder.

[0015] According to a further aspect, the aforemen-
tioned sieving chamber has at least one cavity to allow
at least part of the cleaning means to pass through the
sieving chamber into the collecting chamber. In addition,
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at least one portion of the cleaning means is configured
so as to pass through at least one cavity during the clean-
ing of the container.

[0016] An aspect of the present invention further con-
cerns a process for carrying out a color change by means
of an apparatus according to one of the above described
aspects, the process comprising the steps of:

(a) arranging a first container, comprising painting
powder of a first color, in operative position and a
second container in cleaning position by the move-
ment means;

(b) withdrawing painting powder from the first con-
tainer by the withdrawing means and feeding it to a
device for delivering painting powder against an ob-
ject to be painted;

(c) emptying the second container, in case the sec-
ond container contains painting powder, and insert-
ing, at least partially, the cleaning means into the
second container in order to clean the second con-
tainer;

(d) disengaging the withdrawing means from both
the first container and the second container;

(e) operating the movement means in order to bring
the first container to the cleaning position and the
second container to the operative position;

(f) refilling the second container with painting powder
of a second color;

(g9) withdrawing painting powder of the second color
from the second container and feeding it to a device
for delivering painting powder;

(h) emptying the first container, in case the first con-
tainer contains painting powder, and inserting, at
least partially, the cleaning means into the first con-
tainer in order to clean the first container;

wherein:

- atleast part of step (c) occurs simultaneously with
step (b)

- step(e) may be carried out before, or simultaneously
with, or after step (f), preferably after step (f) so that
the second container is refilled when it is in the op-
erative position;

- atleast part of step (h) occurs simultaneously with
step (9)-

[0017] According to a particular aspect, during step (f)
movement means are operated to move a stock contain-
ing painting powder of the second color towards refilling
means.

[0018] It should be noted that the operative position of
the first container coincides with the operative position
of the second container. Similarly, the cleaning position
of the first container coincides with the cleaning position
of the second container. In other words, the two contain-
ers are alternated between the same two positions.
[0019] However, the cleaning positions and/or the op-
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erative positions can be different from each other. In other
words, the first container can be cleaned in a position
different from the position where the second container is
cleaned, and/or powder can be withdrawn from the first
container at a position different from the position in which
powder can be withdrawn from the second container.
[0020] Hereinafter, referring to the appended figures,
exemplary and non-limiting embodiments of the present
invention will be described, wherein:

- figure 1 is a schematic view of a coating apparatus
according to a possible embodiment;

- figures 2 - 8 are subsequent views of the color-
change steps of an apparatus according to figure 1,
and in which figures 5A and 5B are schematic plan
views of the condition of figure 5;

- figures 9A, 9B are schematic views of a coating ap-
paratus according to a first embodiment alternative
to that of figures 1 - 8;

- figures 10A, 10B are schematic views of a coating
apparatus according to a second embodiment alter-
native to that of figures 1 - 8;

- figure 11 is a schematic view of a coating apparatus
according to a third embodiment alternative to that
of figures 1 - 8;

- figures 12 - 14 are views of a possible container that
can be used in a coating apparatus according to a
possible embodiment;

- figure 15 is a view of the container of figures 12 - 14,
inside which there are possible cleaning means that
can be used in a coating apparatus according to a
possible embodiment;

- figure 16 is a perspective view of the cleaning means
of figure 15.

[0021] A powder coating apparatus 1 comprises at
least a first container 10 and a second container 20 for
the painting powder.

[0022] The containers 10, 20 can be connected in a
known way to paint sources or stocks 2, so as to allow
them to be filled with painting powder. As mentioned
above, the containers 10, 20 are adapted toreceive paint-
ing powder from sources or stocks 2 and to be connected
to dedicated means 3 (better described below) for with-
drawing the painting powder and sending it to a device
3c for delivering painting powder on an object to be paint-
ed.

[0023] Various types of containers 10, 20, known in
the art, can be used according to the present invention.
Preferably, the containers 10, 20 have the same shape
(i.e. they are substantially identical), and in particular the
shape described below. For the sake of simplicity, an
embodiment of the containers, with particular reference
to the first container 10, is now described in detail. How-
ever, the following description applies to the second con-
tainer 20 too.

[0024] A container 10 for sieving painting powder com-
prises a sieving chamber 12 and a collecting chamber 13.
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[0025] The container 10is typically shaped like a bowl,
which usually has cylindrical shape. Generally, the con-
tainer 10 is open at a base.

[0026] Typically, the collecting chamber 13 is at least
partially defined by the side walls of the container 11. In
the embodiment shown, the collecting chamber 13 has
a bottom 13a inserted inside the container 10, which de-
fines the lower surface of the collectingchamber 13, while
the side surfaces (or the side surface in this case) of the
collecting chamber are defined, as mentioned, by the
side walls (or the side wall in this case) of the container
10. Preferably the bottom 13a is obtained by means of a
porous septum, which allows the passage of air, but pre-
vents the passage of the powder. An air inlet 13b can be
arranged below the bottom of the collecting chamber, so
that air passes through the porous septum in order to
fluidize the sieved powder contained inside the collecting
chamber 13.

[0027] However, the possibility of having a collecting
chamber 13 entirely contained within the container 10 is
not excluded. As mentioned above, the collecting cham-
ber 13 is typically open on top, so that the means 3 can
withdraw the sieved powder from the container 10.
[0028] The sieving chamber 12 may have different
shapes. The sieving chamber preferably defines a sub-
stantially enclosed room (with the exception of the in-
let/outlet or the inlets/outlets for the painting powder) sep-
arated from the collecting chamber 13.

[0029] Typically, the sieving chamber 12 further has at
least one external surface 12b, 12c, 12d adapted to de-
fine a space or room in which the powder to be sieved
can be inserted and in which impurities or anyway ele-
ments that did not pass through the sieve 14 (better de-
scribed below) can be retained. As discussed above, this
space or room defined by the sieving chamber 12 is pref-
erably substantially closed (with the exception of the in-
let/outlet means of the painting powder), i.e. separated
from the room defined by the collecting chamber, so as
to prevent the powder to be sieved and contained in the
sieving chamber 12 from entering the collecting chamber
13 without passing through the sieve 14.

[0030] In this regard, a less preferable solution is pos-
sible in which the sieving chamber is partially open, pro-
vided that contact between the powder to be sieved and
the powder already sieved can be prevented. For exam-
ple, the shape of the sieving chamber 12 may be similar
to that of the collecting chamber, i.e. cylindrical with the
upper base open.

[0031] Thesievingchamber preferably has atleastone
base surface 12b, 12c and at least one side surface 12d.
In the embodiment shown, in particular, the sieving
chamber 12 has cylindrical shape, whereby it is provided
with two base surfaces 12b, 12c and one side surface 2d.
[0032] The sieving chamber 12 is further provided with
at least one sieve 14 placed next to at least part of an
external surface 12b, 12c, 12d.

[0033] Preferably, the sieve 14 is arranged on at least
50%, more preferably at least 75%, of the external sur-
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faces of the sieving chamber. Preferably, the sieve 14
should cover a percentage as large as possible of the
external surfaces of the sieving chamber 2. In the em-
bodiment shown, according to a preferred solution, the
sieve 14 covers substantially entirely the external surfac-
es (or the external surface) 2b, 2c, 2d. In particular, it
should be noted that the sieve 14 is explicitly shown only
in figure 13, and only on half the sieving chamber 12, in
order to allow the other half of the chamber itself to be
more simply shown. However it is understood that, in the
embodiment shown, the sieve 14 is substantially ar-
ranged outside the whole sieving chamber 12.

[0034] Preferably, the sieving chamber is formed by a
frame 12f on which the sieve 14 is mounted; therefore at
least part of the external surfaces 12b, 12c, 12d can con-
sist exclusively of the sieve 14.

[0035] The sieve 14 typically comprises a wire mesh
whose "aperture", i.e. an average distance between suc-
cessive mesh wires, is preferably less than or equal to
400 microns.

[0036] The sieve is typically constrained to the sieving
chamber by an anti-vibration support.

[0037] The sieving chamber 12 has at least one open-
ing 12a to allow powder inlet/outlet. In particular, in the
embodiment shown, the sieving chamber has an opening
12a which, in normal conditions of use, is used to allow
the inlet of powder to be sieved into the chamber. During
the cleaning operations of the container, on the other
hand, the opening 12a is used to suction the residues
held inside the sieving chamber 12 at the end of the siev-
ing operations (e.g. too large powder particles, impurities,
etc.).

[0038] However, different openings can be used, for
example openings exclusively dedicated to the inlet of
powder, and openings exclusively dedicated to outlet of
powder and/or impurities.

[0039] According to a particular aspect, the sieving
chamber 12 has one or more cavities 11 (two cavities 11
in the particular embodiment shown) to allow cleaning
means 4 (better described below) to pass in the container
10, and in particular in the collecting chamber 13.
[0040] The sieving chamber 12 is atleast partially, and
preferably entirely, arranged inside the collecting cham-
ber 13. Therefore, preferably the sieving chamber 12 is
inside the collecting chamber 13 and separate therefrom.
As mentioned above, the sieving chamber 12 and the
collecting chamber preferably have similar shape. There-
fore, according to an aspect the side surface 12d (or the
side surfaces in case of polyhedral shape) of the sieving
chamber 12 faces the side (inner) surface of the collecting
chamber 13.

[0041] Inthis way, the container remains compact, and
the powder sieved by the sieve 14 can be more easily
retained inside the collecting chamber 13.

[0042] The container 10 typically has a support 15 on
which the sieving chamber 12 is mounted. The support
15 may have different shapes adapted to bear the col-
lecting chamber 12. In the shown embodiment the sup-
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port 15 has truncated-cylinder shape. Screws 16, or sim-
ilar threaded elements, can be used to constrain the siev-
ing chamber 12 to the respective support 15.

[0043] Accordingto a possible embodiment, as shown
in the figures, the container 10 has means 17 to vibrate
the sieving chamber 12, or at least the sieve 14. These
means 17 may be general means known in the art and
suitable for this purpose.

[0044] In particular, in the embodiment shown, there
are vibrating elements 17a, 17b. These vibrating ele-
ments 17a, 17b are preferably arranged in combination
with anti-vibration supports 17c, which allow the vibration
to be transferred to the sieve 14, thus dampening the
vibration transmitted to the container 10. Different
number, arrangement and types of vibrating elements
can be used with respect to what has been shown (for
example a single vibrating element placed in direct or
indirect communication with the sieve 14).

[0045] Referring to the figures, the element 17a is an
ultrasound vibrating element, whereas the element 17b
is a pneumatic vibrating element. An air inlet 18 is pref-
erably placed on the container 10 in order to supply air
to the pneumatic vibrating element 17b for the optimal
operation thereof.

[0046] As specified above, although the solution de-
scribed above is preferred for the containers 10, 20, there
is the possibility of using different types of containers that
are able to receive (and preferably sieve) the painting
powder from a stock 2, and to deliver it to the withdrawing
means 3 that withdraw the paint itself.

[0047] The apparatus 1 is further provided with means
5 to move the containers 10, 20 between an operative
position P1 and a cleaning position P2. Various move-
mentmeans 5 to move the containers 10, 20 can be used.
Typically, the containers 10, 20 are placed on a movable
support 5a, which is moved by a motor M (schematically
shown only in figure 1). The movable support 5a can be
for example a rotating platform (as shown for example in
the embodiment of figures 1 - 8), or an element movable
along a path (as shown for example in the embodiments
of figures 9A - 11).

[0048] In general, the movement means 5 allow the
containers 10, 20 to be moved so that, when the first
container 10 is in the operative position P1, the second
container is in the cleaning position P2, and so that when
the first container 10 is in the cleaning position P2, the
second container is in the operative position P1.

[0049] The "operative position P1" is the position in
which the container 10, 20 can be used to withdraw paint-
ing powder therefrom and send it to a dedicated deliver-
ing device 3c to allow the painting of an object 100.
[0050] The "cleaning position P2" is the position in
which cleaning operations can be carried out on the con-
tainer 10, 20.

[0051] Preferably, as shown in figures 1 - 8, there is a
single operative position P1 and a single cleaning posi-
tion P2. In other words, the two containers 10, 20 are
preferably alternated between the two positions P1, P2.

10

15

20

25

30

35

40

45

50

55

A single operative position P1 is then configured so as
to allow painting powder to be alternately withdrawn from
the first container 10 and the second container 20. Sim-
ilarly, a single cleaning position P2 can be configured so
as to alternately clean the first container 10 and the sec-
ond container 20.

[0052] In this embodiment the same cleaning means
4 are alternately inserted into the first container 10 and
the second container 20. Similarly, the same withdrawing
means 3 are alternately inserted into the first container
10 and the second container 20.

[0053] Inpossible variations, the operative position P1’
of the first container 10 differs from the operative position
P1" of the second container and/or the cleaning position
P2’ of the first container 10 differs from the cleaning po-
sition P2" of the second container 20. In this case, differ-
entcleaning means 4 and/or different withdrawing means
3 must be provided. This increases the costs of the ap-
paratus 1 but also saves further time in color change
operations, as better discussed below.

[0054] Possible embodiments according to this config-
uration are schematically shown in figures 9A - 11.
[0055] In figures 9A, 9B, the containers 10, 20 share
the same operative position P1, i.e. they are alternately
arranged in the same operative position, while the clean-
ing positions P2’, P2" are different from each other, i.e.
the cleaning position P2’ of the first container is different
from the cleaning position P2" of the second container
20. In this embodiment, the same withdrawing means 3
are alternately coupled to the first container 10 and the
second container 20. First cleaning means 4’ can be cou-
pled only to the first container 10, whereas second clean-
ing means 4" can be coupled only to the second contain-
er.

[0056] In the alternative solution of figures 10A, 10B,
both operative positions P1 and cleaning positions P2
are different for the two containers 10, 20. In this embod-
iment, first cleaning means 4’ can be coupled only to the
first container 10, whereas second cleaning means
4" can be coupled only to the second container. Similarly,
first withdrawing means 3’ can be coupled only to the first
container 10, whereas second withdrawing means 3" can
be coupled only to the second container. In other words,
the operative position P1’ of the first container differs from
the operative position P1" of the second container 20,
and the cleaning position P2’ of the second container
differs from the cleaning position P2" of the second con-
tainer 20.

[0057] By properly arranging the various elements of
the apparatus 1, first withdrawing means 3’ couplable
only to the first container 10, and second withdrawing
means 3" couplable only to the second container can be
provided, but single cleaning means 4 are (alternately)
couplable to either the first container 10 and the second
container 20. In other words, the operative position P1’
of the first container differs from the operative position
P1" of the second container, whereas the cleaning posi-
tion P2 of the first container 10 coincides with the cleaning



9 EP 3 398 689 A1 10

position P2 of the second container 20. A possible em-
bodiment providing this solution is schematically shown
in figure 11.

[0058] In general, according to the present invention,
when the first container 10 is in the operative position
P1, P1’, the second container is in the cleaning position
P2, P2", and vice versa, so that while a container is used
to paint an object 100, the other container is cleaned.
[0059] The withdrawing means 3 can be of various
types known in the art. Typically, the withdrawing means
comprise a suctioning element 3a that can be inserted
into the container 10, 20. A hose 3b, or similar element,
is connected to a delivering device 3c (typically in the
form of a user-operated gun) to deliver painting powder
on an object to be painted 100. Proper devices known in
the art and not shown in detail (typically comprising an
air compressor) are used to allow the suction of the paint-
ing powder through the withdrawing means 3.

[0060] Various types of cleaning means 4, known in
the art, can be used with the present invention. Typically,
these cleaning means comprise both suctioning ele-
ments, to allow the suction of the painting powder that
may remain in the container 10, 20, and elements adapt-
ed to deliver a cleaning fluid at least against the walls of
the container 10, 20 (and preferably also of the sieve 14
that may be held in the container 10, 20). According to a
possible aspect the cleaning fluid is air, so the same de-
vice can be used alternatively either to suction the resid-
ual powder and to feed air to the container 10, 20 in order
to clean it.

[0061] According to a possible embodiment the clean-
ing means 4 preferably comprise at least one movable
arm 4a. According to a possible embodiment, the mov-
able arm 4a comprises a typically elongated body 41a
and a head 42a laterally protruding with respect to the
body 41a. Furthermore, the movable arm has a plurality
of nozzles 4b adapted to eject a fluid to clean the con-
tainer. Typically such fluid is air. In this case, the cleaning
device 4 comprises or is connectable to an air source
(known in the art and not shown in the figures), e.g. a
compressor.

[0062] Preferably, the nozzles 4b are arranged so that
the fluid is ejected in several directions. More specifically,
each nozzle typically has a main direction of fluid ejection.
This direction may be different for different nozzles. In
this way, for example, different elements of the container
or even different surfaces of the same container can be
effectively cleaned.

[0063] Generally, the movable arm 4a is hollow inside
in order to facilitate the passage of the air or fluid used
for cleaning the container 10.

[0064] The arm 4a can be moved in various directions
according to the needs. In an embodiment shown in the
figures, the movable arm 4a is rotatable. In particular,
the cleaning means 4 have a longitudinal A axis typically
coinciding, in use, with the longitudinal axis of the con-
tainer 10, and the movable arm 4a can be rotated around
this axis A. According to a possible solution, the movable
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arm 4a has a L-shaped body 41a having a first portion
substantially orthogonal to the axis A and a second por-
tion substantially parallel to the axis A.

[0065] Appropriate motorized means can be provided
to move the movable arm 4a. Preferably, however, as in
the embodiment shown, the arrangement of the nozzles
4b is such that, when the cleaning fluid is ejected there-
from, the movable arm is naturally rotated.

[0066] In other words, due to fluid ejection from the
nozzles 4b, a torque is applied on the movable arm 4a,
which is then rotated.

[0067] An actuator 43, e.g. an electric or pneumatic
one, may also be provided in order to arrange the arm
4a (or arms 4a) in a position such as to allow the device
4 to be removed from the container 10, e.g. a position in
which the arm 4a is placed at the cavities 2e.

[0068] Morethan one movable arm4a can be provided
on the cleaning means 4. In the shown embodiment there
are two moving arms 4a that are both rotatable, prefer-
ably in synchronous way.

[0069] The cleaning means 4 preferably also have a
suctioning element4cthatcanbeinsertedinto the sieving
chamber 12, typically through the opening 2a. Generally,
as in the embodiment shown, this suctioning element 4c
is in the form of a tubing connected in a known way to a
suctioning element known in the art, which can alterna-
tively be part of the means 4, or an external element
specifically connected thereto.

[0070] The configuration of the cleaning device 4 and
container 10 preferably allows the former to be inserted
into the latter. As already mentioned, for example, the
sieving chamber 12 preferably has cavities 11 to allow
the cleaning device 4 to be inserted into the container
10. Referring to the embodiment shown, the cavities 11
are complementarily shaped with respect to the heads
42a of the movable arms 4a, so as to allow the heads to
pass through the sieving chamber 12, i.e. to go past the
sieving chamber when the cleaning device 4 is moved
to be inserted into the container 10.

[0071] Additional devices, not shown in detail, can be
used to suction the contents of the collecting chamber
12 or, before ejecting a cleaning fluid, air can be suc-
tioned by the nozzles 4b, so as to remove the painting
powder left in the container 10, 20.

[0072] Preferably, the apparatus 1 comprises at least
two stocks 2a, 2b that can be used to refill the containers
10, 20 after they have been cleaned. Appropriate refilling
means are provided in the apparatus 1 for this purpose.
These means, known in the art, are adapted to transfer
painting powder from a stock to a container 10, 20. Typ-
ically, these withdrawing means 3 comprise a source of
compressed air (not shown in detail) adapted to allow
the powder to be suctioned from the stock 2a, 2b and
delivered to the container 10, 20.

[0073] According to a possible aspect, the stock 2a,
2b with the appropriate color, i.e. the painting powder
with the color chosen for filling the container 10, 20, can
be manually arranged in the apparatus 1 at the withdraw-
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ing means 3, so as to allow them to transfer the powder
from the stock 2a, 2b to the container 10, 20. According
to a preferred embodiment, the apparatus 1 is provided
with movement means 7 adapted to automatically ar-
range the stock 2a, 2b containing the powder of the de-
sired color near the withdrawing means 3. These addi-
tional movement means 7 are also known in the art and
may include, for example, a rotating and/or translating
platform.

[0074] The apparatus 1 is further provided with a con-
trol unit known in the art and not shown in detail, the latter
being adapted to control the operations at least of the
cleaning means 4, the withdrawing means 3 and the
movement means 5. The coupling between the contain-
ers 10, 20 and the various devices of the apparatus
(cleaning means 4, withdrawing means 3, etc.) typically
occurs by relative movement between the two elements.
This movement can be provided by the movement means
5 (typically by means of a vertical movement thereof)
and/or by means of a movement of the devices them-
selves, i.e. the cleaning means and/or the withdrawing
means 3, etc. In this case, one or more motors (not shown
in the figures) to move the cleaning means 4 and/or the
withdrawing means 3 and/or the refilling means 6, etc.,
are provided. These motors are in turn connected to the
control unit, so that the latter can control their activation.
[0075] The steps of a color change are now discussed
in detail, with particular reference to figures 1 - 8. As
evident to the field technician, the following description
also applies to the embodiments of figures 9A - 11.
[0076] Initially, the movement means 5 are operated
so that the first container 10 comprising painting powder
of a first color is arranged in the operative position P1
and the second container 20 is arranged in the cleaning
position P2. This condition is depicted, in particular, in
Figure 1.

[0077] Then, the cleaning means 4 are coupled to the
second container 20 and the withdrawing means 3 are
coupled to the first container 10. The second container
20is cleaned by the means 4, which directa fluid, typically
compressed air, against the walls of the container itself.
At the same time, painting powder is withdrawn from the
first container by the withdrawing means 3 and fed
through the gun or similar device against object 100 to
be painted. This condition is depicted in figures 2 and 3.
In particular, figure 2 shows the step of emptying the sec-
ond container 20, while figure 3 shows the step of direct-
ing a cleaning fluid against the walls of the second con-
tainer 20.

[0078] At the end of the cleaning and painting opera-
tions, the withdrawing means 3 are disengaged from the
firstcontainer 10 and the cleaning means are disengaged
from the second container 20. This condition is depicted
in figure 4.

[0079] The movement means 5 are then operated in
order to bring the first container to the cleaning position
P2 and the second container 20 to the operative position
P1. Figure 5 shows the movement of the two containers
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10, 20 by the means 5. In figures 5A and 5B, the move-
ment is further schematically shown in plan view. The
arrangement of figure 6 is obtained at the end of the
movement.

[0080] As shown in Figure 7, the refilling means 6 are
preferably operated so that the second container 20 is
refilled with the painting powder of a second color. This
operation can be carried out when the second container
is in the cleaning position (typically after the cleaning op-
erations) or when the container is in the operative posi-
tion, typically before coupling the withdrawing means to
the second container 20. In addition, movable refilling
means 6 may be further provided, i.e. able to follow the
second container during its movement between the
cleaning position 3 and the operative position, so as to
at least partially refill the second container 20 during this
movement.

[0081] As mentioned above, the apparatus may also
have additional movement means 7 adapted to bring the
proper stock 2a, 2b (i.e. the one containing the painting
powder of the desired color, i.e. in this case the second
color) at the refilling means 6.

[0082] Typically, during these last two steps, cleaning
operations also carried out also on the withdrawing
means 3 and/or cleaning means 4, and in general on the
various elements that came into contact with the painting
powder of the first color. These steps are carried out by
devices and methods known in the art and are not de-
scribe in detail herein. In order to minimize such cleaning
times, different cleaning means 4 and/or withdrawing
means 3 may be provided, so that non-operative means
can be cleaned while coupling the other ones to the con-
tainers 10, 20. Similar embodiments are briefly depicted
in figures 9A - 11.

[0083] Once the second container 20, refilled with the
painting powder of the second color, is in operative po-
sition P1 and the first container 10 is in the cleaning po-
sition P2, the painting operations of an object 100 may
be resumed, while the first container 10 is cleaned, as
shown in figure 8.

[0084] Thanks to the present apparatus and method,
color changes can be sequentially operated, with sub-
stantially identical and reduced waiting time for each
color change.

Claims

1. Anapparatus (1) for the powder coating of an object
(100), wherein said apparatus (1) comprises:

- at least a first and a second container (10, 20)
for painting powder;

- means (5) for the movement of said first and
second container (10, 20) between an operative
position (P1, P1’, P1") and a cleaning position
(P2, P2’, P2"), configured so that, when said first
container (10) is in the operative position (P1,
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P1’), said second container (20) is in said clean-
ing position (P2, P2"), and so that when said first
container (10) is in the cleaning position (P2,
P2’), said second container (20) is in the oper-
ative position (P1, P1");

- means (4, 4’, 4") for cleaning a container (10,
20), configured to empty and clean said first or
said second container (10, 20), when said first
or second container (10, 20) is in the cleaning
position (P2, P2, P2");

-means (3, 3’, 3") for withdrawing painting pow-
der from said first or second container (10, 20),
when said first or second container (10, 20) is
in the operative position (P1, P1’, P1"), and for
feeding it to a device (3c) for delivering painting
powder onto an object (100) to be painted;

The apparatus (1) according to claim 1, comprising
means (6) to refill said first or second container (10,
20), preferably configured to refill said first or second
container (10, 20) when said first or second container
(10, 20) is in the operative position (P1, P1, P1").

The apparatus (1) according to claim 2, comprising
at least two painting powder stocks (2a, 2b), said
refilling means (6) being selectively connectable to
said painting powder stocks (2a, 2b).

The apparatus (1) according to claim 3, comprising
means (7) for the movement of said painting powder
stocks (2a, 2b).

The apparatus (1) according to one of the preceding
claims, wherein at least one of said first and second
containers (10, 20) comprises:

- a sieving chamber (12) to sieve painting pow-
der to be sieved,

- a collecting chamber (13) for the sieved paint-
ing powder,

- at least one sieve (14) arranged at least one
of the external surfaces (12b, 12c, 12d) of said
sieving chamber (12), wherein said sieving
chamber (12) is arranged at least partially, pref-
erably completely, within said collecting cham-
ber (13), and comprises at least one opening
(12a) for the inlet and/or outlet of powder.

The apparatus (1) according to claim 5, wherein said
sieving chamber (12) is provided with at least one
cavity (11) allowing at least a portion of said cleaning
means (4, 4, 4") to pass through said sieving cham-
ber (12), into said collecting chamber (13), and
wherein at least a portion of said cleaning means (4,
4’,4") is configured to pass through said at least one
cavity (11) during the cleaning of said container (10).

A process for a color change by means of an appa-
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ratus according to any one of the preceding claims,
comprising the steps of:

(a) arranging a first container (10), comprising
painting powder of a first color, in said operative
position (P1, P1’) and a second container (20)
in said cleaning position (P2, P2") by means of
said movement means;

(b) withdrawing painting powder from said first
container (10) by means of said withdrawing
means (3) and feeding it to a device (3c) for de-
livering painting powder;

(c) emptying said second container (20), in case
said second container (20) contains painting
powder, and inserting, at least partially, said
cleaning means (4) into said second container
(20) in order to clean said second container (20);
(d) disengaging said withdrawing means (3, 3’,
3") from said first container (10) and disengaging
said cleaning means (4, 4’, 4") from said second
container (20);

(e) operating said movement means (5) in order
to bring said first container (10) to said cleaning
position (P2, P2’) and said second container (20)
to said operative position (P1, P1");

(f) refilling said second container (20) with paint-
ing powder of a second color;

(g) withdrawing painting powder of said second
color from said second container (20) and feed-
ing itto a device (3c) for delivering painting pow-
der;

(h) emptying said first container, in case said
first container contains painting powder, and in-
serting, at least partially, said cleaning means
(4) into said first container (10) in order to clean
said first container (10);

wherein:

- at least part of said step (c) occurs simultane-
ously with said step (b);

- said step (e) may be carried out before, or si-
multaneously with, or after said step (f), prefer-
ably after said step (f) so that said second con-
tainer (20) is refilled when it is in said operative
position;

- at least part of said step (h) occurs simultane-
ously with said step (g).

The process according to claim 7, wherein during
said step (f), movement means (7) are operated to
move a stock (2a, 2b), containing said painting pow-
der of said second color, towards refilling means (6).
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