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(57) Abrégée/Abstract:

The Invention relates to a Powder supply system for supplying powder to a powder spray device comprising a powder supply
hopper; a powder fluidizing device for fluidizing powder positioned in the powder supply hopper; a powder pump for conveying
powder from the powder supply hopper to the spray device. According to the invention the powder supply hopper Is pivotally
mounted to a support structure. The invention further relates to a method for colour change in a powder supply system.
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(57) Abstract: The invention relates to a Powder supply system for supplying powder to a powder spray device comprising a
powder supply hopper; a powder fluidizing device for fluidizing powder positioned in the powder supply hopper; a powder pump
for conveying powder from the powder supply hopper to the spray device. According to the mvention the powder supply hopper 1s
pivotally mounted to a support structure. The invention further relates to a method for colour change in a powder supply system.
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Powder supply system and Method for colour change in a powder supply
sysiem

The invention relates to a powder supply system for powder coating installations, In
narticular for high performance gquick-change powder supply systems. The invention
further relates to a method for quick colour change in powder supply systems for powder
coating spray systems.

Powder spray coating systems and insiallations including powder spray devices are
commonly used to powder coat various products such as for example metal, wood or
plasiic products, including furnished automotive products, machine parts, vehicles and

the like.

Powder supply systems for such powder installations are used for fluidizing powder
stored and delivered in a container or box and for supplying the fluidized powder to pow-
der spray devices such as powder spray guns or the like.

In fypical high-performance industrial powder coating installations, a number of powder
spray devices or groups thereof can be supplied by a common powder supply system,
often referred to as a so-called powder feed cenire.
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Such powder feed centre does typically comptise a powder supply hopper which is used
to supply the powder to this spray device. The powder in the hopper is fluidized by means
of a powder fluidizing device associated with the hopper. A powder pump conveys pow-
der from the hopper to the spray device.

5  When a colour change is desired, an operator is required {o initiate a purging procedure
in order to purge the hopper and powder supply lines of the system including for example
powder suppiyflines connecting the hopper and the spray devices. |t is a general desire to
perform the cleaning and other handiing operation during a powder change as quickly,
reliably and compietely as possible.

10 It has been suggested that hoses extending between a spray gun and hopper are remov-
ably connected.

US 6,695,220 discloses a powder spray sysiem having a plurality of supply hoppers.
Each hopper is supported on wheels, to move the hopper on the floor. Hoses are remov-
ably connected {o a purge air supply.

15  US 6,852,164 discloses a powder supply system having a powder storage container or
hopper which is supported by a lifting table. With the help of a lifiing device, the lifting
table can be raised to an operating position.

it is an object of the invention to provide a powder supply system which permits easy and
guick cleaning, in particular in the case of a colour change.

20  Further, it is an object of the invention to provide a method for quick color change in a
powder supply and a powder spray system.

in accordance with the first aspect of the invention, a powder supply system for suppiying
powder is provided comprising a powder supply hopper; a powder fluidizing device for
fluidizing powder positioned in the powder supply hopper; a powder pump for conveying

25  powder from the powder supply hopper to the spray device; characterized in that the
powder supply hopper is pivotally mounted to a support structure {claim 1).

A powder supply hopper, which, according {o the invention, is pivoiably mounted to a
support structure, in particular a support sfructure which is part of the powder supply
system, allows a quick colour change. The powder supply hopper can be moved easily
30  between different operating positions within the system. For example, in one position, the
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hopper can be pivoted towards a powder container which comprises virgin powder, so
that virgin powder can easily be pumped into the hopper. The hopper can be pivoted into
a second position for a colour change, in which the hopper can be positioned with respect
to the powder container, in particuiar above the powder container to empty the hopper. By

means of the pivot mounting, the hopper can easily be handled.

In an advantageous embodiment, the support structure comprises a powder container
base for placing a powder confainer, and the powder supply hopper is pivotally mounted
to the support structure between a first position and a second emptying position substan-
tially above the powder container base. For the emptying operation, a powder container
can be positioned on the powder container base, so that the hopper would be pivoted out
over the container of the appropriate colour of powder coating material, and the powder in
the hopper would be dumped through a powder dumped outlet of the hopper into the
container, The hopper could be cleaned subsequently.

In accordance with a second aspect of the invention, a powder supply system for supply-
ing powder to a powder spray device is provided, comprising a powder supply hopper,; a
powder fluidizing device for fluidizing powder positioned in the powder supply hopper; a
nowder pump for conveying powder from the powder supply hopper to the spray device;
characterized in that powder supply hopper comprises a lid which 18 movably mounted to
a support structure. (claim 3)

One significant advantage of a hopper having an opening which can be closed by a
moveable lid is that the hopper can very quickly and easily be opened and closed. Pref-
erably, the hopper comprises a top opening which can be closed by the lid during the
supply operation and which can be opened for cleaning the hopper. In particular, when a
colour change is carried out, the lid can be moved off the top opening of the hopper and
the hopper can be cleaned preferably with the aid of pressure gas flowing into the hopper.
After the cleaning and colour change operation, the lid is moved back onto the hopper to
close the {op opening.

In accordance with the preferred embodiment the lid is pivotably mounted to the support
structure. A pivot mounted lid can easily be handled between the closed and opened

positions. it is an option that the lid is moved manually from the open to the closed posi-

tion.

PCT/EP2011/055613
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In accordance with a preferred embodiment, the pivot axis of the powder supply hopper
and the lid is in a vertical orientation, so that no substantial lifiting of the lid and/or the
hopper is required.

It is further preferred, that the powder supply hopper is attached to at least one support
arm and/or that the lid is attached to at least one support arm.

In another advantageous embodiment, the lid is pivotably mounted to the support struc-
fure, so that the lid is movable between a first closed position, in which the lid closes a top
opening of the powder supply hopper, to a second open posifion.

Furthermore, it is preferred that the lid is pivotably mounted to the support structure by
means of a pivoling and lifting mechanism which is adapted to allow the lid to be pivoted
from the first open position into the second closed position and lower the lid towards the
nowder supply hopper, to close the fop opening, and to [ift the lid upwardly from the
powder supply hopper, to open the top opening. In such a lifting and pivoting movement,
the hopper can easily be opened for a cleaning operation and easily be closed before the
supply and spraying operation begins.

in another preferred embodiment, the powder supply hopper and the lid are independ-
ently moveable, in particular in a pivoting movement. This gives a high fiexibility within the
powder centre in that the hopper and lid can be moved into the desired and best position

during operation or cleaning or maintenance.

In accordance with a third aspect of the invention, a powder supply system is provided for
supplying powder to a powder spray device, a powder supply hopper; a powder fluidizing
device for fluidizing powder positioned in the powder supply hopper; a powder pump for
conveying powder from the powder supply hopper o the spray device; a support structure
comprising a powder container base for placing a powder container; characterized in that
nowder supply hopper is positioned substantially above the powder container base such
that powder from the powder supply hopper can be conveyed downwardly into a powder
container placed on the powder container base (claim 9).

In accordance with this aspect, the powder supply hopper which is preferably pivotally
mounted to the support structure such as a frame, the hopper can be positioned above
the powder container base on which a container can be positioned for emptying the
hopper. Due to gravity, the powder will flow out of the hopper into the powder container.

PCT/EP2011/055613
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Subsequently, a cleaning operation can be carried out and the hopper can be filed with

fresh powder of a different colour.

in accordance with a fifth aspect of the invention, a powder supply system for supplying
powder o a powder spray device is provided, comprising a powder supply hopper; a
powder fluidizing device for fluidizing powder positioned in the powder supply hopper; a
powder pump for conveying powder from the powder supply hopper to the spray device,; a
support structure; characterized in that a powder suction device is mounted to the support
structure and is adapted to remove residual powder which flows out of the powder supply
happer {claim 10).

By the aid of a powder suction or extraction device which is mounted to the support
structure and is preferably part of the powder supply system, the cleaning of the supply
system for a colour change is much easier. For a colour change, the hopper wouid be
pivoted over a container so that the powder flows into a container. The hopper would then
be posiiioned with respect {o the powder suction device. Compressed air is supplied fo
the hopper, to blow residual powder out of the hopper. At the same time, powder can be
collected by means of the powder suction device which is preferably part of the feed

centre.

In accordance with a preferred embodiment, the powder suction device is mounted to a
ceiling section of the support structure. The hopper can be cleaned by means of an air
fiow from the bottom towards the top portion of the hopper so that residual powder is
flowing upwardly out of the hopper and can be easily collected within the powder suction
device. Residual powder is collected reliably.,

In accordance with a preferred embodiment, the powder supply hopper has a top open-
ing, a Hd for closing the top opening and at least one further opening which can be con-
nected to a pump for pumping purge gas into the hopper, wherein the powder suction
device comprises a coliector hood which is positioned substantially above the top opening
of the powder supply hopper, such that residual powder, which is sucked out of the top
opening of the powder supply hopper, is extracted into the collector hood of the powder

suction device.

Furthermore, in another preferred embodiment the powder supply hopper has a top
opening, a lid for closing the top opening and at ieast one further opening which can be

connected to a pump for pumping purge gas into the hopper, wherein the at least one
further opening is positioned in a tangential orientation at the hopper wall, such that a

PCT/EP2011/055613
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vortex flow or other purge gas flow is generated within the hopper when purge gas is
pumped into the hopper through the opening(s). By means of a tangential orientation of
an inlet opening for introducing purged air into the hopper, a vortex or other purge gas

flow can be generated within the hopper so that an effective cleaning is achieved.

In accordance with a sixth aspect of the invention, a powder supply system is provided for
supplying powder fo a powder spray device, comprising a powder supply hopper having a
top opening and a lid for closing the opening; a powder fluidizing device for fluidizing
powder positioned in the powder supply hopper; a powder pump for conveying powder
from the powder supply hopper to the spray device; characterized in that a sieve is
mounted to the lid (claim 14).

One advantage of this aspect of the invention including a sieve which is mounted 1o the
lid of the hopper is that virgin powder material can be fited into the hopper through the lid.
The powder is evenly disiributéd by means of the sieve so that the powder has a good
particle size distribution and can easily be fluidized subsequently after the filling opera-
tion. The sieve can be easily positioned within the lid. If, in accordance with another
preferred embodiment, the lid covers a top opening of the hopper and the top opening is
of relatively large size with respect to the hopper size then relatively large amounts of
powder can be filed into the hopper through the sieve within short time because the flow

cross section is relatively large.
Preferably, the lid comprises a housing and the sieve is positioned within the housing.

in order to further improve the cleaning operation, a vibrator assembiy is mounted to the
lid for vibrating the lid and/or the sieve. The vibrator assembly could comprise an ultra-

sonic device.,

In accordance with a seventh aspect of the invention, a method for colour change in a
powder supply system is provided, the supply system having a powder supply hopper
with a top opening and lid, a powder fiuidizing device, a powder pump for conveying
powder from the powder supply hopper {0 a spray device and a support structure for
supporting the power supply hopper and/or the powder fluidizing device and/or a powder
container base for placing a powder container, wherein the method comprises the follow-
ing steps: placing a first powder container containing powder of a first colour on a powder
container base, pumping or filling powder from the first powder container into the powder
supply hopper, fluidizing the powder in the powder supply hopper by means of a powder
fluidizing device, conveying powder from the powder supply hopper {0 at least one spray

PCT/EP2011/055613
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device by means of the powder pump, stopping the conveying operation, positioning the
power supply hopper above the powder container positioned on the powder container
hase, emptying powder from the hopper info the powder container, opening a lid of the
nowder supply hopper to open a top opening, pumping purge gas into the powder supply
hopper through at least one opening by means of a pump, purging the hopper by means
of the purged gas so that residual powder flows ouf of the top opening of the powder
supply hopper, exiracting powder flowing out of the {op opening by means of a powder
suction device (claim 17).

Such a colour change method is very reliable and allows a quick cleaning and colour
change. The powder supply system according to the invention allows that the compo-
nenis can be cleaned easily and quickly and at least partly automatically, The cleaning
operation and a colour change is considerably simpiified. The old powder can be re-
moved easily thanks to the different aspects of the invention and the combination of the
above described aspects and features of the preferred embodiments. it is to be under-
stood that paris of the above features and a combination thereof help {o solve the object.

A preferred embodiment of the invention will be described hereinafter with reference {o
the appended drawings. The features disclosed in the following embodiment can be used
independently and in all various combinations in accordance with the invention. Furtner,
features described in the specification and/or shown in the drawings and/or described in
the claims may be combined. The drawings show in:

Figure 1 a powder supply system for supplying powder and an associated powder

filter in a side view:

Figure 2 a powder supply hopper of the powder supply system shown in figure 1 and
a powder pump and a powder spray device in a side view;

Figure 3 the powder supply system according to figure 1 in an enlarged side view with
a powder container (box) placed on a vibration table (supply position)

Figure 4 the powder supply system according to figure 1 with a powder container
(box) placed on a powder container base

Figure 5 the powder supply system in a perspective view

Figure 6 the powder supply system shown in figure 5 in a side view;

PCT/EP2011/055613
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Figure 7 the powder supply system in a top view in the purging or emptying position

Figure 8 the powder supply system in another side view in the purging or emptying
position

Figure 9 a powder supply hopper of a powder supply sysiem shown in the previous
figures in a side view

Figure 10 a powder supply hopper of a powder supply system shown in the previous

figures in a perspective view with a {id in a closed position

Figure 11 a powder supply hopper of a powder supply system shown in the previous
figures in a perspective view with a lid in an open position.

Referring to the figures, in particular fig. 1, a powder supply system 2 or powder feed
centre 2 includes a powder supply hopper 4 and a support structure 6. The hopper 4 is
movably mounted to the support structure 6, in particular pivotally mounted to the support
structure 6. As can also be seen from figures 3 to 8, the support struciure 6 is of a type
having frame elements such as metal profiles and panels such as sheet metal panels
attached to the profiles which form a frame. The support structure 6 comprises a bottom
base portion 8 having foot elements 10 on which the feed centre 2 stands, side wall
sections incluging side walls 12, 14 and 16 as well as a hopper ceiling section 18, which
comprises an upper plate or sheet 20 which is essentially in a horizontal orientation and

mounted to the side walls 12, 14, 16 and/or profiles of the frame.

A powder suction device 22 or powder extraction device 22 is mounied to the support
structure 6. The powder suction device 22 is mounied {o the ceiling section 18 of the
suppori structure 6. The powder suction device 22 comprises a pipe section 24 which ¢an
be formed of a cylindrical tube, which is altached 1o the sheet 20 of the sealing section
18. The powder suction device 22 further comprises a collector hood 26 which extends
outwardly and has a conical wall. The internal cross-section of the collector hood 26
enfarges downwardly in a direction fowards the hopper 4. In the emplying or purging
position of the hopper 4 shown in figures 1 through 8, the collector hood 26 is positioned
above the hopper 4, in particular a top opening 28 of the hopper 4. The collector hood 86
and the pipe seclion 24 are connected to a filter device 30 shown in fig. 1. Plpe section 24
is connected to the filter device 30 by means of a line 32, schematically illustrated in
figure 1. The filter device 30 is connected {o a vacuum source (not shown) such as vac-
uum pump or ventilator, so that a pneumatic transport of powder which flows out of the

PCT/EP2011/055613
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hopper 4 takes place through line 32 into filler elements of the filter device 30. Powder
which is collected in the filter elements can be taken off the filter device 30 by means of
cutlets 34,

The powder supply system 2 further comprises a powder fluidizing device for fiuidizing
5  powder within the hopper 4. The powder fluidizing device is not shown in detail. It com-
prises a pressure gas source and at least one pressure gas line which is connected to an
inlet port 36 shown in fig. 8, through which pressurized gas, in particular air flows info the
hopper 4. The pressurized gas flows into a fluidizing plenum formed between the bottom
78 of hopper 4 and a porous fluidizing plate positioned above bottom 78. The gas is
10 distributed through the fluidizing plate into the hopper 4 and flows upwardly therein, so
that powder which has been supplied into the hopper is fluidized. During the operation,
the gas can flow out through the outlet opening 28 of the hopper 4 anc out of the hopper
4 through an outlet port 38 or air vent 38. Air vent 38 is attached to a lid 40 which is
adapted to close the upper or top opening 38 of the hopper 4. Air flowing out of the air
15  vent 38 is sucked into the collector hood 28 of the powder suction device 22.

As is shown schematically in fig. 2, the powder supply system 2 can be connected fo at
least on powder pump 42 for conveying or pumping powder from the powder supply
hopper 4 to a spray device 44, To this end, the hopper comprises a plurality of openings
in the wall of the hopper 4. As is shown in fig. 2 to 8, a plurality of outlet openings are
20 positioned at a lower bottom section of the hopper 4. Each opening is connected to a port
46, 48. Ports 46 are positioned in one line along the periphery of the hopper 4, and ports
48 are positioned along a second line around the periphery of the hopper 4 below the first
ports 46. Each port 46, 48 can be connected by means of a line 50 shown in figure 2 to
an inlet port 52 of the pump 42. Pump 42 is shown in European Patent No. 1,689,5631.
25  Line 50 can be a hose or other connection for pneumatic transport of powder. An ouilet
nort 54 of the pump 52 is connected by means of a line 56 such as a powder hose to a
spray device 44. The spray device 44 may be a powder spray gun which can be operated
manually or another spray device which may be attached to a powder spray booth or
other powder coating installation. The powder pump 42 further has two pressure gas inlet
30  ports 58 for operating the pump 42. Through the inlet ports 58, pressurized gas can be
pressed into the pumps 42 and through lines 50, 56, in order to purge lines 50, 56 and the
spray device 44 and the hopper 4. The purging operation is described in more detail.

Referring to fig. 3, a powder transfer pump 44 is mounted fo the support structure 6, in
particular mounted to the back side wall 14 of the support structure 6, Pump 44 is shown
35  in European Patent No. 1,689,531, Transfer pump 44 comprises an iniet port 46 which is
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connected to line 49 such as a hose so that powder can be pumped from the powder
container 50 through line 49 into the pump 44. To this end, a powder container 30 is
placed on the powder container vibration table 52 (see figures 1, 3, 4, 5). The vibration
table 52 comprises a plate 54 onto which the container 50 can be placed. The plaie 54
can be vibrated by means of a vibration device (not shown in detail). Two horizontal arms
56 mounted to a sheet 58 fix the container 50 on the table 52. Table 52 is posiioned al
the lower section 8 of the support structure 6.

Powder transfer pump 44 has an outlet port 48 which Is connected with a powder supply
line 60 (figure 3) which is connected {0 a virgin powder inlet port 62 of the hopper 4.
Additional pumps 44 each having an outlet port 48 may be provided and connected {o
additional supply lines 60 which are connected to further inlet poris 62 of the hopper 4. In
the shown embodiment, the inlet ports 62 or & plurality' of inlet ports 62 is/are attached to
the lid 40 of the hopper 4, such that powder flows into the interior of the lid 40. Lid 40
comprises a housing which is formed by a cylindrical top wall 64 (see fig. 2) and a circular
side wall 66. Air vent 38 is connected fo the fop wall 64. Inlet port 62 is connected {o the
wall 66 which has the shape of the cyiindrical pipe section.

Within the lid, a sieve 70 or screen 70 is positioned within the housing. The sieve 70 is
positioned at a lower section of the housing of the lid 40. Fresh or virgin powder entering
the lid 40 through ports 42 will flow downwardly towards the sieve 70. The sieve 70
results in an even powder particle distribution within the hopper 4. To place the sieve 70
within the housing, suitable attachment means are provided within the lid 40 such as
fastening rings or screws or protrusions which are connected to the sheet 66 and extend
inwardly.

A vibration device 72 (see fig. 2, 10 or 11) is attached to the housing of the lid 14. Vibra-
tion device 72 comprises an electrical motor and coupling adapted so that the lid 40
vibrates so that powder within the lid 40 can be vibrated off the internal walls of the hous-
ing and the sieve /0.

The powder supply hopper 4 further comprises a plurality of level sensors 74 {see fig. 2)
for sensing the level of powder or the amount of powder within the hopper 4. Further-
more, the hopper 4 comprises an opening 76 {see figure 2) at a floor or base wall 78 of
the hopper 4. An outlet port 80 including a valve 82 illustrated schematically is connectea
to the opening 76. When the valve 82 is in the open position, powder can flow out of the
hopper 4 for emptying the hopper. In this case, hopper 4 is positioned above container 50
during the emptying of the hopper 4. Container 50 is placed on a powder container base

PCT/EP2011/055613
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84 (see figures 1 and 3 to 8). The base 84 is positioned at the boltom section 8 of the
support structure 6. Base 84 comprises a plate 86 having a top surface onto which the
container 40 can be placed. Plate 86 is attached to the frame and/or the walls 12, 14, 16
of the support structure 6. As can be seen from the figure 3 to 8, the base 84 is positioned
essentially below powder suction device 22, in particuiar the collector hood 26 of the

powder suction device 22.

Hopper 4 and/or lid 40 of hopper 4 are moveably, more specifically pivotally mounted with
respect to the support structure 6. With reference o figures 2 to 11, the mechanism for
pivotally -attaching the hopper 4 and the lid 40 to the support structure 6 Is described.
Hopper 4 and lid 40 are independently moveable, more specifically independently pivota-
bly mounted o the support structure 6.

A shaft 88 (See Figure 8) which has a substantially vertical orientation is attached fo the
support structure 6, in particular the back wall 14 of the support structure 6 by means of
an upper fastener 90 and a lower fastener 92. The lid 40 is pivotably mounted to the shaft
88 by means of a sleeve 94 in the form of a pipe section. Sleeve 94 surrounds shait 88 in
a pivotable manner and can also be moved upwardly and downwardly with respect to the
longitudinal vertical axis of shaft 88. Attached to sleeve 94 is a iid support arm 96 {0
which the lid 40, in particular the housing of the lid s connected. For example, support
arm 96 and circular sheet 66 can be welded or bolted together. At the upper end of
sleeve 94, a ring shaped stop 98 is attached. Stop 98 limits the upward movement of
sleeve 94 and the lid 40. Further, stop. 08 connected to sleeve 24 cooperates with an
eccentric element 100 (see fig. 2). Eccentric element 100 is rotatably mounted to fastener
G0 such that when it is rotated about a horizontal axis, the eccentric element 100 cooper-
ates with the ring shaped sfop 98 such that the ring shaped stop 98 and sleeve 94 and
support arm 96 and lid 40 connected to support arm 96 are moved upwardly or down-
wardly, depending on the direction of rotation of the eccentric element 100, so that the lid
40 can be moved upwardly or downwardly. The eccentric elemeni 100 is connected to a
handle 102 to be rotated manually. A compression spring 104 is positioned around shaft
84 and is in contact with a protrusion 106 formed up the shaft 84, With its upper end, the
spring 104 is in contact and urged towards the support arm 86 so that the lid 40 is urged
upwardly be means of a force of a spring 104, By rotating handle 102 together with the
eccentric element 100, the sleeve 94 and the support arm 96 can be pressed downwardly
together with the lid 40 so that the lid 40, when positioned above the top opening 28 of
hopper 4 is closed by means of the lid 40, To this end, the peripheral edge of the housing
of the lid 40 comes into contact with the upper edge of the hopper 4, Furthermore, a
gasket or seal element can be provided between lid 40 and hopper 4 so as to seal the
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hopper when the lid 40 is in the closed position, By rotating the handle 102 into the oppo-
site direction, the sleeve 94 is moved upwardly be means of the spring 104 so that the lid
40 is pressed upwardly so that it comes out of contact from the upper edge of the hopper
4 so that the opening 28 is opened. In this position, the lid 40 can be pivoted away from
the hopper 4. The axis of pivot 93 is defined by the longitudinal axis 93 of the shaft 88
(Fig. 9). The closed position of the lid 40 with respect to hopper 4 is shown in figure 4, 8,
9 and 10. The open position where the lid 40 is pivoted away form the opening 28 of the
hopper 4 is shown in figures 5, 6 and 11.

The hopper 4 is also pivotally mounted to the support structure 4, Similar like the lid 40, a
sleeve element 108 is rotatably mounted around shaft 98. Sleeve element 108 is con-
nected to a support arm 110. Support arm 110 comprises two sheets or plates which
connect the hopper 4 with the sleeve portion 108 which surrounds shaft 88. Thus, the
hopper 4 is pivotally mounted at the support structure 6. The pivot axis 93 is defined by
the longitudinal axis 93 of the shait 88. The hopper 4 can be pivoted from a position
below the powder suction device 22 and above the container base 84 (e.g. figures 3, 4, 5)
into different positions, e.q. a position substantially above the vibration table 52. When the
lid 40 is in the closed position and pressed downwardly by means of the eccentric ele-
ment 100 downwardly onto the hopper 4, the hopper 4 and lid 40 could be moved to-
gether in a pivoling movement around shaft 88.

It is clear, that the hopper 4 can be pivoted between a position above base 84 anc below
suction device 22 shown in figure 5 {0 a position substaniially above vibration table 52.

A pivoting and lifting mechanism 97 for pivoting and lifting the lid 40 is formed by the
before mentioned components including shaft 88, fasteners 80, 92, sleeve 94, support
arm 96 and spring 104. Mechanism 97 is adapted to ailow the lid 40 to be pivoted be-
tween different positions and to lift or lower the lid 40 along longitudinal axis 93 of the
shaft 88 s0 as to open and close the top opening 28 of hopper 4.

The method according to the invention and the operation of the powder supply system Is
described in the following:

A container 50 including powder of a first colour is placed at the powder supply system 2
on the vibration table 52 {fig. 3). Line 49 is positioned within container 50, Hopper 4 is
closed. To this end, lid 40 is pivoted above hopper 4. Handle 102 is moved so that sleeve
94 and lid 40 are lowered so that the top opening 28 of the hopper 4 is closed by the lid
40, Preferably, hopper 4 and lid 40 are pivoted into the position shown in figure 3 in which
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hopper 4 is positioned above base 84 and below powder extraction and suction device
22. Powder transfer pump 44 is switched on so that powder is pumped from container 50
through lines 49 and 46 and inlet ports 62 into the interior of hopper 4. When the virgin
nowder is flowing into the lid 40, it passes sieve 70 so that the powder is distributed and
an even powder particle distribution is achieved within hopper 4. The powder in hopper 4
is fluidized by means of the powder fluidizing device. Pressurized air flows into the hopper
4 through opening 36.

The hopper 4 of the powder feed centre is now in the operating condition. When one or
more powder pumps 42 (fig. 2) are swiiched on, powder is conveyed from hopper 4
through lines 50 and pump 42 and line 56 to one or more spray devices 44, An object can
be powder coated.

In case of a change of colour of the powder, an emptying and purging operation is carried
out. Hopper 4 would be positioned above a container 50 for powder having the first col-
our. Preferably, container 50 is positioned on base 84 and the hopper 4 is pivoted around
the pivot axis 93 above container 50, so that the outlet opening 76 and outiet port 80 are
positioned above container 50 (see e.g. figure 4, 5). Dump valve 82 is opened so that
nowder flows out of port 80 into the container 50. The fluidizing can continue during this
nhase. Most of the powder flows out of hopper 4. After this phase, the dump valve 82 is

ciosed.

Subsequently, the lid 40 would be opened and pivoted away from the top opening 28 of
hopper 4 (fig. 5 or 6). To this end, the pivoting and lifting mechanism 97 would be acti-
vated and the lid 40 be opened. The hopper 4 would then be brought in the purging
position shown in figures & or 6, so that the hopper 4 is positioned below the extraction or
suction device 22 and preferably above base 84. Powder suction device 22 sucks air and
residual powder towards filter device 30 (figure 1). Compressed air as a purged Qas IS
pumped into the hopper 4. To this end, the one or more pumps 42 are activated in a
reverse mode so that compressed air flows out of port 54 through line 50 toward port 46
and into an opening into the hopper 4. Compressed air is pumped by means of pump 42
through line 56 toward spray device 44 so that residual powder is pumped or purged out
of pump 42 and lines 50 and 56. Residual powder which is in hopper 4 is flowing up-
wardly. If, in accordance with a preferred embodiment, the inlet openings at ports 46, 48
are in a tangential orientation, a vortex flow or similar flow is generated within hopper 4.
Residual powder particles flow out of the hopper 4 through top opening 28. Powder
particle are sucked by means of the powder suction device 22 and collected within the
collector hood 26. The powder flows through line 32 to filter device 30. Further, the lid 40
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and the sieve 70 can be cleaned. This may be achieved by means of manual operation.
The operator brings the lid in the open position and pivots the lid 40 close fo the collector
hood 26. The sieve 70 is taken out of the housing of the lid 40. By means of an air nozzle
which is connected to a pressurized gas source the sieve 70 and the lig is cleaned. The
vibration device 72 would be activated. Residual powder is exiracted into the collector
hood 26 of the exiraction device 22.

After the system 2 is cleaned, a container 2 including a second powder coating material
having a different colour would be placed next to or on the system 2, in particular on the
vibration device 52. The lid 40 would be pivoted over the opening 28 of hopper 4. The
hopper would be closed. Line 49 would be placed within the new container 50 and the
hopper 4 be filed by means of a transfer pump 44, as described above.

The powder supply system 2 having an easy clean hopper 4 in accordance with the
invention atlows for a quick colour change, so that the sysiem is cleaned substantially

auiomatically.

Some of its novel combinations are:

Powder supply system for supplying powder {0 a powder spray device comprising

a powder supply hopper,

a powder fluidizing device for fluidizing powder positioned in the powder supply hopper,

a powder pump for conveying powder from the powder supply hopper to the spray device;
characterized in that the powder supply hopper is pivotally mounted to a support struc-

ture.

Powder supply system for supplying powder to a powder spray device, comprising

a powder supply hopper,

a powder fluidizing device for fluidizing powder positioned in the powder supply hopper;

a powder pump for conveying powder from the powder supply hopper to the spray device;
characterized in that powder supply hopper comprises a lid which is movably mounted to
a support structure.

- Powder supply system for supplying powder {0 a powder spray device, comprising

a powder supply hopper;

a powder fluidizing device for fluidizing powder positioned in the powder supply hopper;

a powder pump for conveying powder from the powder supply hopper to the spray device,
a support structure comprising a powder container base for placing a powder container;
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characterized in that powder supply hopper is positioned substantially above the powder
confainer base such that powder from the powder suppiy hopper can be conveyed
downwardly into a powder container placed on the powder container base.

Powder supply system for supplying powder {o a powger spray device, comprising

a powder supply hopper,;

a powder fluidizing device for fluidizing powder positioned in the powder supply hopper,;

a powder pump for conveying powder from the powder supply hopper to the spray device,
a suppori structure;

characterized in that a powder suction device is mounted to the support structure anc is
adapted to remove residual powder which flows out of the powder supply hopper.

Powder supply system for supplying powder {0 a powder spray aevice comprising

a powder supply hopper having an opening and a lid for closing the top opening;

a powder fiuidizing device for fluigizing powder positioned in the powder supply hopper;

a powder pump for conveying powder from the powder supply hopper to the spray device;
characterized in that a sieve is mounted to the lid.

A ,method for colour change in a powder supply system, of the type having a powder
supply hopper with a top opening and lid, a powder fluidizing device, a powder pump for
conveying powder from the powder supply hopper to a spray device and a support struc-
ture for supporting the power supply hopper and/or the powder fluidizing device and/or a
powder container base for placing a powgaer container,

placing a first powder container containing powder of a first colour on the supply system,
asumping or filling powder from the first powder container into the powder suppiy hopper,
fluidizing the powder in the powder suppiy hopper by means of a powder fluidizing device,
conveying powder from the powder supply hopper to at least one spray device by means
of the powder pump,

stopping the conveying operation,

positioning the power supply hopper above the powder container positioned on the pow-
der container base,

emptying powder from the hopper into the powder container,

opening a lid of the powder supply hopper {0 open a top opening,

numping purge gas into the powder supply hopper through at least one opening by
means of a pump,

purging the hopper by means of the purged gas so that residual powder flows out of the
{op opening of the powder supply hopper,

extracting powder flowing out of the top opening by means of a powder suction device.
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Claims

1. Powder supply system for supplying powder to a powder spray device comprising
a powder supply hobper;

a powder fluidizing device for fluidizing powder positioned in the powder supply hopper;

a powder pump for conveying powder from the powder supply hopper {o the spray device,

characterized in that the powder supply hopper is pivotally mounted to a support struc-
ture.

2. System of ciaim 1,

characterized in that the support structure comprises a powder container base for placing
a powder container,

and that the powder supply hopper is pivotally mounted to the support structure between
a first position and a second emptying position substantially above the powder container

base.

3. Powder supply system for supplying powder to a powder spray device, in particular
a system of at least one of the previous claims, comprising

a powder supply hopper;

a powder fluidizing device for fluidizing powder positioned in the powder supply hopper,

a powder pump for conveying powder from the powder supply hopper to the spray device;
characterized in that powder supply hopper comprises a lid which is movably mounied 1o
a support structure.

4. System of claim 1 or 3,
characterized in that the lid is pivotably mounted to the support structure.

5. System of claim 4,

characterized in that the pivot axis for the powder supply hopper and/or the lid 1s in a
substantially vertical orientation

and in that the powder supply hopper is attached to at least one support arm

and in that the lid is altached {o at least one support arm.

8. System of claim 4,

characterized in that the lid is pivotably mounted to the support structure , so that the lid is
movable between a first closed position, in which the lid closes a top opening of the
powder supply hopper, to a second open position,
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7. System of claim 6,

characterized in that the lid is pivotably mounted fo the support structure by means of a
pivoting and lifting mechanism which is adapted to allow the lid to be pivoted from the first
open position into the second closed position and lower the iid towards the powder supply
hopper, to close the top opening, and to lift the lid upwardly from the powder supply
hopper, {0 open the top opening.

8. System of claim 1 and 3,
characterized in that the powder supply hopper and the lid are independently movable.

9. Powder supply system for supplying powder to a powder spray device, in particular
a system of at least one of the previous claims, comprising’

a powder supply hopper,

a powder fluidizing device for fluidizing powder positioned in the powder suppiy hopper,;

a powder pump for conveying powder from the powder supply hopper to the spray device;
a support structure comprising a powder container base for placing a powder container;
characterized in that powder supply hopper is positioned substantially above the powder
container base such that powder from the powder supply hopper can be conveyed
downwardly into a powder container placed on the powder container base.

10. Powder supply system for supplying powder to a powder spray device, In particular
a system of at least one of the previous claims, comprising

a powder supply hopper;

a powder fluidizing device for fluidizing powder positioned in the powder supply hopper;

a powder pump for conveying powder from the powder supply hopper to the spray device;
a support structure;

characterized in that a powder suction device is mounted to the support structure and is
adapted to remove residual powder which flows out of the powder supply hopper.

11.  System of claim 10, |
characterized in that the powder suction device is mounted to a ceiling section of the

support structure.

12. System of claim 11,
characterized in that the powder supply hopper has a top opening, a lid for closing the {op
opening and at least one further opening which can be connected to a pump for pumping
purge gas into the hopper,
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and in that the powder suction device comprises a collector hood which is positioned
substantially above the top opening of the powder supply hopper, such that residual
nowder, which is sucked out of the top opening of the powder supply hopper, is extracted
into the collector hood of the powder suction device.

13. System of claim 10,

characterized in that the powder supply hopper has a top opening, a lid for closing the top
opening and at least one further opening which can be connected to a pump for pumping
purge gas into the hopper,

and in that the at least one further opening is positioned in a tangeniial orientation at the
hopper wall, such that a vortex flow is generated within the hopper when purge gas is
pumped into the hopper through the opening(s).

14. Powder supply system for supplying powder to a powder spray device, in particular
a system of at least one of the previous claims, comprising

a powder supply hopper having an opening and a lid for closing the top opening;

a powder fluidizing device for fluidizing powder positioned In the powder supply hopper,

a powder pump for conveying powder from the powder supply hopper to the spray device,
characterized in that a sieve is mounted to the lid.

15.  System of claim 14,
characterized in that the lid comprises a housing and that the sieve is positioned within
the housing.

16. System of claim 14,

characterized in that a vibrator assembly is mounted to the lid for vibrating the lid and/or

the sieve,

17.  Method for colour change in a powder supply system, in particular for a system
according fo at least one of the previous claims, of the type having a powder supply
hopper with a fop opening and lid, a powder fluidizing device, a powder pump for convey-
ing powder from the powder supply hopper to a spray device and a support structure for
supporting the power supply hopper and/or the powder fluidizing device and/or a powder
container base for placing a powder container,

placing a first powder container containing powder of a first colour on the supply system,
pumping or filling powder from the first powder container into the powder supply hopper,
fluidizing the powdér in the powder supply hopper by means of a powder fluidizing device,
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conveying powder from the powder supply hopper o at least one spray device by means
of the powder pump,

stopping the conveying operation,

positioning the power supply hopper above the powder container positioned on the pow-
der container base,

emptying powder from the hopper into the powder confainer,

opening a lid of the powder supply hopper to open a top opening,

pumping purge gas into the powder supply hopper through at least ohe opening by
means of a pump,

nurging the hopper by means of the purged gas so that residual powder flows out of the
fop opening of the powder supply hopper,

extracting powder flowing out of the fop opening by means of a powder suction device.

18. Method of claim 17 further comprising

placing a second powder container containing powder of a second colour on the powder
container base,

performing the method according to claim 17.
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