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COMPRESSED AIR THROTTLE DEVICE AND A POWDER
SPRAY COATING DEVICE

The present invention relates to a compressed air throttle apparatus
powder, such as for use with spraycoating equipment. The present invention
also relates to powder spraycoating equipment containing at least one such

throttle apparatus.

A reference herein to a patent document or other matter which is given
as prior art is not to be taken as an admission that that document or matter was,
in Australia, known or that the information it contains was part of the common

general knowledge as at the priority date of any of the claims.

Powder spraycoating equipment comprising a throttle apparatus of the
above kind is disclosed in European patent document EP 1 156 882 B1. |t
comprises an electrical stepping motor which rotates a valve element by the
intermediary of a bellows connection. The valve element is fitted with a thread
engaging a housing thread whereby, during its rotation, said valve element is
axially displaced relative to a valve seat in order to change the aperture of a
throttling duct present in the valve seat. Said patent also shows a throttle
apparatus having two throttle valve s configured in mutually opposite manner
and being driven by the same stepping motor, as a result of which, during
opening one throttle valve, the other throttle valve shall close or, vice-versa
depending on the direction of rotation of said stepping motor. The stepping
motor shall be rotated by a given number of steps from its reference position to

a predetermined aperture of the minimum of one throttling duct,

In practice, the prior art throttle apparatus valve is at its minimum
aperture in the reference position, said minimum aperture being at least

completely closed or at most a slightly open one to a compressed air leakage
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flow that is measured before operating the throttle apparatus and that is taken"

into account when the stepping motor is electrically controlled to adjust a

desired operational, compressed air flow.

On account of manufacturing

tolerances and the need to take into account the motor shaft angular position at

the end of a rotational step,
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It is exceedingly difficult in practice to make use of the completely closed
position of the throttle apparatus as the reference position from which the
number of steps of said stepping motor shall be counted in order to allow a

given airflow through the throttle apparatus valve.

Fig. 1 of the appended drawings shows a state of the art embodiment
mode of spraycoating system defined in the said EP 1 156 882 B1 patent
document. An electric stepping motor 2 is driven by an omitted electrical control
in order to rotate by means of a bellows connector 4 a valve element 6 by a
predetermined number of rotational steps for the purpose of adjusting thereby a
valve needle tip 8 of the valve element 6 relative to a valve seat 10 and thus to
adjust the aperture of a throttling duct 12 constituted in this valve seat 10. The
valve element 6 is fitted with a thread 14 engaging a thread 16 of a housing 17,
thus transforming the rotational displacement of the stepping motor 2 into an
axial displacement of the valve element 6. At the minimal and preferably zero
aperture of the throttling duct 12 -- such full closure of the throttling duct
however being very difficult to attain in practice -- further rotation and hence
further axial displacement of the valve element 6 is stopped by stop 18 of the
valve element 6 coming circumferentially to rest against a stop 20 of the
housing 17. To allow opening the throttling duct 12 by more than a rotation of
360° of the valve element 6, the two stops 18 and 20 already must already be
spatially apart far enough as indicated in Fig. 1 that they may be rotated past
one another. This requirement entails an axially very short overlap of the two
stops 18 and 20 at the minimal setting as a reference position of the aperture of
the cross-sectional aperture of the throttling duct 12 and moreover a thread 14,
16 of relatively high pitch. The larger the thread pitch, the larger however the
axial displacement of the valve element 6 per step of the stepping motor 2.
Accordingly fine adjustment of the throttle apparatus valve 8, 10, 12 is

precluded. This difficulty is compounded by the manufacturing tolerances of the
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particular constituents. On the other hand highly accurate adjustment of flows
of compressed air through the throttling duct 12, further the ability to set minute
changes in such a compressed air flow, are desirable. But the system of the
state of the art already may incur an error in adjustment in that, when the two
stops 18 and 20 make rotational contact, the stepping motor 2 has not yet fully

carried out the rotational step required by its electrical control.

It would be desirable to provide a way to fine-adjust the throttle
apparatus in a simpler way than possible in the state of the art.

According to the present invention there is provided a compressed air
throttle apparatus, the apparatus comprising at least one adjustable throttle
valve, wherein at least one electrical circuit is provided which is fitted with
electrically conductive contacting elements to alternately interrupt and close
said circuit as a function of a setting of the at least one throttle valve.

According to the present invention there is further provided powder
spraycoating equipment, the equipment having a throttle apparatus of the kind

described above in at least one compressed air path to feed compressed air.

The throttle apparatus of the present invention is especially
advantageous when applied to powder spraycoating equipment because
therein good coating quality and good efficiency relating to the needed
quantity/rate of coating powder do depend on the pertinent flows of compressed
air being accurately adjustable, hence in fine steps or continuously. All these

requirements can be met by the present invention.

Moreover the present invention is applicable to more than powder
spraycoating equipment, namely where finely adjusted flows of compressed air

or liquids are required.

The present invention is elucidated below in relation to drawings of

preferred embodiment modes.
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Fig. 1 shows schematically and partly in axial section a compressed air

throttle apparatus of the state of the art used in powder spraycoating equipment,
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Fig. 2 shows a compressed air throttle apparatus of the present
invention in axial section along the plane II-ll of Fig. 5 in its partly or completely
closed position which in this instance is a reference position from which to

control the throttle apparatus,
Fig. 3 is an enlarged detail lll of Fig. 2,
Fig. 4 is an enlarged detail IV of Fig. 2,

Fig. 5 is a front view of the throttle apparatus of Fig. 2 seen in the

direction of an amrow V of Fig. 2,

Fig. 6 is an axial section of the throttle apparatus of the present invention

when the throttling element is in its wide open position,
Fig. 7 is an enlarged detail VII of Fig. 6,
Fig. 8 is an enlarged detail VIl of Fig. 6,

Fig. 9 is a rear view of the throttle apparatus of the present invention

seen in the direction of an arrow IX of Fig. 6,

Fig. 10 is a longitudinal section of a further embodiment mode of a
throttle apparatus of the present invention, similar its first embodiment mode,
being in a completely or partly closed position of the described first throttle
valve, this closed position being used as the reference position from which to
control the throttle apparatus, where additionally to the first throttle valve and
second throttle valve is also used, said second valve being displaced in a
direction entailing valve opening when the first valve is moved in the opposite
direction, said second valve being displaced in the opposite, namely the closing
direction when the first valve is moved in the opening direction, Fig. 10 showing
the first throttle valve in the closed or nearly closed position and the second

throttle valve in the full or nearly full open position,
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Fig. 11 shows the throttle apparatus of Fig. 10, its first valve being
completely or nearly completely open and its second valve being completely or

nearly completely closed,

Fig. 12 schematically shows powder spraycoating equipment of the
present invention which comprises a throttle apparatus of the invention as
displayed in one of Figs. 2 through 10 and inserted in at least one path of

compressed air, and

Fig. 13 shows a portion of the powder spraycoating equipment of Fig.
12, wherein the two throttle apparatus displayed in Figs. 2 through 9 are
replaced by two mutually opposite and jointly actuated throttle apparatus valves

displayed in Figs. 10 and 11.

The compressed air throttle apparatus 21 of the invention shown in Figs.
2 through 9 contains a valve 22 and a controlled electric motor 24 fitted with a
shaft 26 adjusting the throttle valve 22. The motor 24 may be arbitrary, its shaft
26 being rotationally driven into defined angular positions. Preferably it shall be
an electric motor. The housing 30 of the electric motor 24 is affixed by a bent
resilient bar 32 to a valve case 34. The bent resilient bar 32 is stressed
between a rear end face 36 of the motor housing 30 and a front end face 37 of
a flange 38 of the valve case 34. To irrotationally secure the motor housing 30
on the valve case 34, said two components are linked to a plug-in connector
running parallel and excentrically to the axial center line 39 of the motor 24.
Said plug-in connector illustratively may be fitted with a protrusion 40 situated
for instance at the valve case 34 and with a recess 42 at the other component,
for instance the motor housing 30, as schematically indicated in Fig. 2. Such
irrotationality also may be implemented using other means, for instance a screw

between the motor housing 30 and the flange 38.
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Moreover the invention provides an electrical circuit 44 fitted with at least
two, illustratively three electrically conducting contacting elements 46, 48, 50 to
altematively open and close the electrical circuit 44 as a function of the setting

of the throttle valve 22.

5 In a special embodiment of the invention, at least one of the contacting

elements, for instance the contacting element 50, is mounted on an axially

displaceable valve part 52 and jointly with same is displaceable by the motor 24

relative to at least one of the other contacting elements, for instance relative to

the two other contacting elements 46 and 48 and thereby at the same time

10 relative to a valve seat 54 of the throttle apparatus valve 22, for the purpose of

\ changing the aperture of a throttle apparatus duct 56 in the valve seat 54 using
the valve head 58 of a valve element, preferably a valve needle, which is a part

of the adjustable valve part 52.

The valve needle 60 is linked in such manner to the motor shaft 26 that it

15 shall be axially displaceable by rotating the motor shaft 26 without said needle

60 itself being rotated. For that purpose the valve needle 60 is guided axially in

a passage 64 of the valve case 34. At least over part of its length, the passage

64 is non-circular, preferably it shall be polygonal, for instance being
square/rectangular, to preclude rotating the valve needle 60. In accordance

20 with the shown preferred embodiment mode of the drawings, a threaded bush

62 is affixed to the rear end of the valve needle 60, said bush preferably being

‘ made by injection molding and comprising a polygonal outer periphery portion
66 which is guided axially along a polygonal inner peripheral portion 68 of the

passage 64. The threaded bush 62 is fitted with an inside thread 70 engaging

25 an outside thread 72 of a second threaded bush 74 that is irrotationally affixed

‘ on the motor shaft 26.

The electrically conductive contacting elements 46, 48 and 50 of the

electric circuit 44 are configured around the valve needle 60 in the passage 64

6
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between a forward-pointing end face 76 and a rearward-pointing end face 78 of
a spacer 80. The spacer 80 rests axially against a rearward-pointing end face

| 82 of an offset of the passage 64.

| An aperture ;portion 84 of the passage 64 is constricted by the offset 82
' 5 and is sealed by a seal 86 relative to a first valve chamber 88. The throttle
valve 22 is situated between the first valve chamber 88 and a second valve

chamber 90.

In the preferred embodiment of the invention, the two immovable

contacting elements 44 and 46 are configured apart from each other in

10 stationary manner at the rearward-pointing end face 78 of the spacer 80 in a
transverse plane which is perpendicular to the center line 39. The displaceable
contacting element 50 is displaceable jointly with the displaceable valve part 52

and is designed as a contact shunt to shunt the two contacting elements 44, 46,

as a result of which the electrical contacting elements constitute a sensor. The

15 contacting element 50 designed as a contacting element shunt makes contact
with and shunts the two stationary contacting elements 44 and 46 only when the

valve needle 60 has assumed a predetermined reference position, preferably

when the valve needle 60 closes the throttling duct 56 almost completely or

preferably completely as shown in Figs. 2, 3 and 4.

20 When the electric contacting elements 46, 48, 50 are closed, a reference
signal is generated in an electric control 89 indicated only schematically, said
signal corresponding to a reference setting (reference position) of the throttle
valve 22, and said setting/position preferably being the completely or nearly
complete closed throttle valve closed position. When this reference position is

25 only the partly closed position of the throttle valve 22, the ensuing leakage of
compressed air flowing through the throttle valve 22 can be measured. With
each step of the stepping motor 24, the throttle valve 22 is opened a little more

so that a slight increment of compressed air is passing through the throttle valve

|
|
|
| 7
|
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22. Accordingly each rotational step constrained by the control 89 on the motor
24 relates to a predetermined and measurable quantity/rate of measurable,
compressed air through the throttle valve 22. As a result a desired quantity/rate

of compressed air is reproducible at any time.

The throttle valve is designed in a manner that at the beginning of a
displacement opening the valve needle 60, the contacting element 50, which is
also displaceable jointly with the valve needle shall be moved away from the
contacting elements 46 and 48 and thereby the electrical circuit 44 shall be

interrupted.

As shown by Figs. 2 and 6, the adjustable valve part 52 and hence also
the valve needle 60 may be adjusted for instance by an adjustment distance of
6 mm, the axial distance between the rear end of the threaded bush 62 and the
motor housing 30 for the reference position of Figs. 2 through 4 for instance
being 8 mm and for instance 2 mm in the completely open valve position shown
in Figs. 6 through 8. The electrically conductive contacting elements 46, 48, 50
make contact with one another only in the reference position of the valve needle
60 but in no other of the possible axial settings of said needle. When the
contacting elements 46, 48, 50 make contact with one another, the electrical
circuit 44 is closed, and it will be interrupted when said contacting elements do

not touch each other.

The invention also may be implemented when the said preferred valve

needle’s reference position is replaced by another reference position.

The two stationary contacting elements 44 and 46 are respectively fitted

with an electrical terminal 46-1 and 48-1 shown in Figs. 5 and 9.

The displaceable contacting element 50 is connected to the displaceable
valve element 52, preferably to the valve needle 60, for the purpose of joint

motion and preferably is an electrically conductive contacting annulus enclosing
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the valve needle 60 and is supported in tipping manner on a forward-;pointing
rest surface 92 which is constituted at the valve needle 60 or preferably, as
indicated in the drawings, at a forward-projecting annular collar 94 of the
threaded bush 62. Because the contacting annulus 50 is able to tip, it ensures it
will rest not only against one, but against both stationary contacting elements 46
and 48 and connect electrically the latter to each other when contacting
surfaces of these contacting elements 46 and 48 do not run parallel to the

contacting annulus 50 acting as a contacting shunt.

A helical compression spring 96 is axially stressed between the
displaceable contacting element 50 (contacting shunt, contacting annulus) and
the spacer 80 in order to keep the contacting element 50 resting against the
support surface 92 in all axial settings of the adjustable valve part 52. Moreover
the compression spring 96 ensures that the teeth of the threads 70 and 72
always shall rest against each other in the same axial direction, as a result of
which neither play between these teeth nor tolerances shall affect the

adjustment accuracy of the throttle valve 22.

In another, omitted embodiment mode of the invention, none of the
electrically conductive contacting elements is a shunting element, instead this
design of the invention provides only one of the two stationary contacting
elements 46 or 48, and the displaceable contacting element 50 is fitted with an
(electrical) terminal connected to the electrical control 89, as a result of which a
signal shall be generated in said control when the two contacting elements 50
and 46 (or, in other embodiment modes, 50 and 48) make contact with each
other in the reference position shown in Fig. 2, respectively they shall be out of

contact in all other positions of the valve needle 60.

Figs. 10 and 11 show another embodiment of a throttle valve 121 of the
invention, wherein a second throttle valve 122 is used in addition to the first

throttle valve 22 described in relation to the other Figures, these two throttle

9
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valves being mechanically linked in a manner that upon a displacement to open
the throttle valve 22, the other throttle valve 122 is made to move to close, and
vice-versa, when the throttle valve 22 is displaced to close, the other throttle
valve 122 is displaced to open. To implement such a mechanism, and as
regards the embodiment of Figs. 10 and 11, the valve needle 160 of the second
throttle valve 122 is constituted by an axial extension of the first valve needle
60. On the other hand the second valve 122 comprises a valve head 158,
further a valve seat 154 configured in the opposite spatial sequence, and a

throttling duct 156 passing through said valve seat 154.

The first valve chamber 88 of the first throttle valve 22 is fitted with an
external compressed air port 88-1. The second valve chamber 90 of the first
throttle valve 22 communicates through a valve connecting duct 94 with a
second valve chamber 190 of the second throttle valve 122. The throttling duct
156 of the second throttle valve 122 is situated between this second valve
chamber 190 and a first valve chamber 188 which is fitted with an extemal
compressed air port 188-1. The valve connecting duct 94 is fitted with an
external compressed air port 94-1. When the extemal compressed air port 94-1
of the valve connecting duct 94 is connected to a source of compressed air,
compressed air 96 from said source is able to flow in relation to the settings of
the throttle valve s 22 and 122 by means of the single motor 24 either only
through the first throttle valve 22 or through both throttle valve s 22 and 122 or
only through the second throttle valve 122, each time at defined ratio of
quantity/rate as schematically indicated in Figs. 10 and 22 by the arrows 96-1,

96-2, 96-3 and 96-4.

A preferred application of the throttle apparatus of the invention are
powder spraycoating equipment because in that application the powder coating
and the coating quality depend very much on accurately set flows of

compressed air.

10
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Fig. 12 schematically shows one of many applicable embodiment modes
of a powder spraycoating equipment of the invention. An injector 200 sucks
coating powder 202 out of a powder container 204 and moves this powder in a
flow of compressed air to a sprayer 206 for instance a spray gun fitted with a
spray aperture 208 or with an omitted rotary atomizer. In the present invention,
a throttle apparatus 21 designed in the manner of the above disclosed
invention, may be configured in at least one of the following air paths which are
supplied from a pressure source 210 with compressed air:211 along an air
conveyance path 212 for conveying compressed air 213 to the injector 200 to
generate a partial vacuum in a partial vacuum zone 214 and thereby aspirating
coating powder 202 out of the powder container 204; and/or in an additional air
path 216 to supply additional compressed air 217 to the powder-air conveyance
path 218 wherein the coating powder is pneumatically conveyed by the
conveyance compressed air 213 to the sprayer 206; and/or in a shaping air path
220 used to apply compressed air 221 to shape a sprayed powder cloud 222;
and/or in an electrode rinsing air path 226 for compressed rinsing air 227 to a
high voltage electrode 230 used to electrostatically charge the coating powder
in the powder flow path; and/or in a fluidizing feed path 232 for fluidizing
compressed air 233 into the powder container 204 to fluidize coating powder

contained therein, that is to change it into an aspirable, loose state.

Fig. 13 shows a detail of the powder spraycoating equipment of Fig. 12,
which is devoid however of individual throttle apparatus 21 otherwise configured
in the conveyance air path 212 and the additional air path 216 as shown in Figs.
2 through 9, but instead the two airpaths are fitted with a single throttle
apparatus 121 shown in Figs. 10 and 11. Said single throttle apparatus 121 is
shown only schematically in Fig. 13. The particular throttle valve 22 of this
throttle apparatus 121 is configured in the air conveyance path 212 for

conveying compressed air 213 of the injector 200. The other throttle valve 122

11
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of the throttle apparatus 121 is configured in the additional air path 216 for the
feed of additional compressed air 217 into the powder compressed air flow path
218. Preferably the throttle apparatus 121 is designed in a manner that an
adjustment in conveyance air compressed air 213 will entail in the same
measure (or in another predetermined relation) an adjustment of the additional
compressed air 217. In this manner the rate (quantity per unit time) of powder
being conveyed can be changed by adjusting the conveyance compressed air
213 and at the same time the total quantity/rate of air in the powder compressed
air flow path 218 may be kept constant downstream of the injector 200. Such a
design is a preferred embodiment mode which however does not exclude other
embodiment of the invention. All embodiment modes of the invention share an
essential feature in that a reference position of the throttle valve shall be defined

by means of one or more electrical contacting elements.

In all throttle valve embodiments, the valve needle tip preferably is
conical whereby, for a needle displacement in the initial aperture range of the
throttle duct, the quantity/rate of compressed air flowing through this duct shall
be changed only slightly, and also opening the throttle valve from the completely
closed valve position into a minutely open valve position shall entail only a very

slight increase in air flow.

In the preferred embodiment modes of the invention, the throttle valve

when in its reference position shall be completely or nearly completely closed.
The threads 70, 72 of the bushes 62 and 74 preferably are trapezoidal.

The components adjoining the electrically conductive contacting

elements are made of electrically con-conductive materials.

The claims relate to illustrative embodiment modes of the invention.
However the invention also relates to any feature and combination of features

disclosed herein.

12
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Throughout the description of this specification the word “comprise” and
variations of that word, such as “comprises” and “comprising”, are not intended

to exclude other additives or components or integers.

12a




30 Jun 2009

2006215376

20

25

713-1364-PCT

THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A compressed air throttle apparatus, the apparatus comprising at
least one adjustable throttle valve,
wherein
at least one electrical circuit is provided which is provided with electrically
conductive contacting elements to alternately interrupt and close said circuit as

a function of a setting of the at least one throttle valve.

2. A throttle apparatus according to claim 1, wherein a stationary
valve element and another valve element which is displaceable relative to the
stationary valve element and adjusted by the stationary valve element change
an aperture of a throttling duct of the at least one throttle valve, said throttling
duct passing through a valve seat; a minimum of one contacting element being
mounted on the stationary valve element and at least one of the contacting
elements being mounted on the displaceable valve element, the contacting
elements further being displaceable by the displaceable valve element relative
to the minimum of one contacting element when the aperture of a throttling duct
is being changed, the contacting elements contacting one another only in a
predetermined position of the adjustable throttle valve and thereby closing the
electrical circuit, whereas in all other settings of the adjustable throttle valve the
contacting elements are spaced from one another and thereby interrupt the

electrical circuit.

3. A throttle apparatus according to claim 2, wherein the
displaceable valve element is displaceable along a straight center line and is
mounted in an irrotational manner about the center line, the displaceable valve

element having a thread which engages another thread that is rotatable by a

13
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motor in order to adjust the displaceable valve element along the center line

relative to a seat of the throttle valve.

4, A throttle apparatus according to claim 2 or 3, wherein one of the
contacting elements is a shunting element, at least two contacting elements
mounted on the stationary valve element being mutually spaced apart and
shuntable by the shunting element to close the electrical circuit, said circuit
being interruptible by removal of shunting between the at least two contacting
elements mounted on the stationary valve element, thereby electrically

separating the at least two contacting elements.

5. A throttle apparatus according to claim 4, wherein the contacting

element mounted on the displaceable valve element is the shunting element.

6. A throttle apparatus according to claim 4 or 5, wherein the
shunting element is tippable to allow the shunting element to tip relative to the at
least two contacting elements mounted on the stationary valve element with
which the shunting element makes contact, the shunting element being further
tippable to shunt the at least two contacting elements mounted on the stationary

valve element when they are differentially spaced from the shunting element.

7. A throttle apparatus as claimed in any one of claims 2 to 6,
wherein a spring is prestressed into position between the displaceable valve
element and the stationary valve element so as to be biased in an adjustment

direction of the displaceable valve element.

8. A throttle apparatus as claimed in claim 7, wherein the spring is

biased in the opening direction of the at least one adjustable throttle valve.

14
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9. A throttle apparatus according to claim 7 or 8 when dependent on
any one of claims 4 to 6, wherein the spring is biased toward the shunting

contact element.

10. A throttle apparatus according to any one of claims 3 to 7,
wherein the displaceable valve element comprises at least two components,
one of the components being a valve element having a valve head adjacent to a
valve seat to adjust the aperture of the throttling duct, the other component
being a guide element linked to the one of the components which is a valve
element to implement joint displacement along the center line, the guide
element being irrotationally supported with respect to said center line and

provided with the thread.

11. A throttle apparatus according to any one of claims 1 to 10,
wherein a second throttle valve is provided in addition to the minimum of one
adjustable throttle valve, the two throttle valves being mechanically linked to
each other so that when one throttle valve is displaced in an opening direction,
the other throttle valve is displaced in a closing direction, the two throttle valves
further being mechanically linked so that when one throttle valve is displaced in

the closing direction the other throttle valve is displaced in the opening direction.

12. A throttle apparatus according to claim 11 when dependent on
any one of claims 2 to 10, wherein the throttling ducts of the two throttle valves
are configured mutually axially and are connected to each other by a connecting
duct; only one displaceable valve element being provided jointly for both throttle
valves and extending through the throttling ducts of both throttle valves and

through the connecting duct; the connecting duct being provided with a

15
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compressed air intake, each throttle valve being provided with a compressed air

outlet at a valve side of the throttle valve away from the connecting duct.

13. A throttle apparatus according to any one of claims 1 to 12, the

apparatus being for powder spraycoating equipment.

14. Powder spraycoating equipment,
the equipment having
a throttle apparatus according to any one of claims 1 to 13 in at least one

compressed air path to feed compressed air.

15.  Powder spraycoating equipment according to claim 14, the
throttle apparatus being configured in at least one of the following compressed
air paths:

a conveyance air path for conveying compressed air to an injector for the
purpose of pneumatically moving coating powder; an additional air path for
additional compressed air in a powder-air conveyance path within which coating
powder is pneumatically moved by the conveyance air; a shaping-air path for
compressed shaping air to shape a sprayed powder cloud; an electrode rinsing-
air path for compressed rinsing air leading to a high voltage electrode used to
electrostatically charge the coating powder; or a fluidizing-air feed path for

compressed fluidizing air to fluidize coating powder in a powder container.

16.  Powder spraycoating equipment according to claim 14 when the
throttle apparatus is according to claim 11 or 12, one of the two throttle valves
being mounted in a conveyance air path conveying compressed conveyance air
to an injector to pneumatically move coating powder, and the other of the two

throttle valves being configured in an additional air path to feed compressed




30 Jun 2009

2006215376

wn

713-1364-PCT

additional air to a powder-air conveyance path wherein the coating powder is

pneumatically moved by the conveyance air.

17. A compressed air throttle apparatus according to any one of the

embodiments substantially as herein exemplified.

18.  Powder spraycoating equipment according to any one of the

embodiments substantially as herein exemplified.

17
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