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(57) ABSTRACT 

A device for taking powder material into liquid including an 
inlet to which fluidized powder is supplied with a first 
pressure, an outlet into a liquid tank having a second 
pressure less than the first pressure, a powder material intake 
from the inlet to the outlet, a valve for the powder material 
intake, and a gaseous medium intake with an outlet into the 
powder intake with a pressure higher than the second 
pressure, wherein the outlet of the gaseous medium intake is 
in the powder material intake downstream from the valve. A 
method including: applying a vacuum or low pressure to the 
liquid, passing powder material into the liquid through a 
powder material intake, providing a valve in the powder 
material intake, and Supplying a pressurized gaseous 
medium into the powder material intake downstream the 
valve at least partially during closing and/or opening the 
valve. 

19 Claims, 2 Drawing Sheets 
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POWDER MATERAL INTAKE DEVICE AND 
METHOD FOR TAKING POWDER 

MATERIAL INTO A LIQUID 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a National Stage of International patent 
application PCT/EP2010/003278, filed on May 28, 2010, 
which claims priority to foreign European Patent Applica 
tion No. EP 09007 155.6, filed on May 28, 2009, the disclo 
sures of each of which are incorporated by reference in their 
entireties. 

FIELD OF THE DISCLOSED SUBJECT 
MATTER 

The present invention relates to a powder material intake 
device for taking a powder material into a liquid and a 
method for taking powder material into a liquid. 

BACKGROUND 

In the context of this application the term "gaseous 
medium' is to be understood that it covers “air or any other 
gaseous medium, preferably a gaseous medium which is 
Suitable to be used in the food industry, such as nitrogen, 
carbon dioxide and/or atmospheric air. 

In the context of this application the term “powder 
material' is to be understood that it covers “powder” or any 
other powder material, preferably a powder material which 
is suitable to be used in the food industry, such as carbo 
hydrates, proteins, stabilizers and/or emulsifiers. 

Powder material intake devices and methods for taking 
powder material into a liquid are used for instance in the 
food and beverage industry in order to intake powder 
products into a liquid being in a process tank, especially 
wherein a discontinuous Supply of powder material into the 
liquid is desired. In the process tank there is provided a low 
pressure or vacuum above the liquid Such that a mixture of 
powder material and gas/air is Sucked into the liquid. In 
Some known devices the powder material is also pressurized 
before the powder material is supplied to the powder mate 
rial intake device. These known powder material intake 
devices comprise a valve for opening and closing the 
passage through which the powder/gas mixture is sucked 
into the liquid in the process tank. Normally the known 
powder material intake devices are equipped with a single 
seat valve. The single-seat valve of the powder material 
intake device has a wet side, i.e. the valve seat part facing 
the outlet of the powder material intake device (or the liquid 
in the process tank), and a dry side, i.e. the valve seat part 
facing the inlet of the powder material intake device (or the 
powder reservoir). 
The known powder material intake devices suffer from a 

limited life time of the seal of the valve because there is a 
problem with wet powder material sticking on the seal 
especially when the valve is opened or closed. 
When the valves opens, the low pressure or vacuum above 

the liquid in the process tank will create a flow of a powder 
gas mixture into the liquid. It is crucial that the pressure of 
the powder gas mixture is higher than the pressure in the 
process tank. Therefore a specific mass flow of the powder 
gas mixture will be necessary to ensure that the pressure at 
the dry side of the valve seat is higher than the pressure in 
the pressure tank. If the pressure of the powder gas mixture 
becomes too low, i.e. lower than the pressure in the process 
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2 
tank, then a backflow of wet powder or even liquid from the 
process tank to the valve can take place and wet also the dry 
side of the valve. Especially if the powder material has a 
high density, the powder material will queue up in front of 
the closed valve at the dry side thereof before opening the 
valve. In such cases a certain time will lapse for accelerating 
the powder gas mixture Such that a flow of the powder gas 
mixture is build up which can prevent the liquid or wet 
powder to contact the dry side of the valve seat of the single 
seat valve. During the time before a sufficient flow of the 
powder gas mixture can be established, some backflow will 
take place and sometimes wet the dry side of the valve seat. 
These wetted areas including the valve seat and other seal 
areas will provide a basis for the powder to scale up and/or 
coat wetted areas. 
When the valve closes the powder gas mixture will 

continue to flow between the valve seat and the closing 
member until the valve is fully closed and a contact between 
the valve seat and the closing member is reached. Therefore 
the powder gas mixture will be accelerated at the end of 
closing the valve wherein heat will be generated. This will 
result into abrasive wear of the seals of the valve. Further 
more the coating of the scaled up powder material on the 
seals and the valve seat will become very dry and hard due 
to the generated heat. This can finally result into a leakage 
through the valve. 
Due to these problems the life time of the seals of the 

valves is sometimes only one day or a few days. 

SUMMARY 

Accordingly it is an object of the present invention to 
provide a powder material intake device for taking a powder 
material into a liquid having a longer operation life time and 
to provide a method for taking powder material into a liquid 
with extended operation periods. 
The object of the invention is achieved by a powder 

material intake device in accordance with the features of 
claim 1 and a method in accordance with the features of 
claim 7, respectively. Preferred embodiments of the inven 
tion are disclosed in the dependent claims. 
The embodiments of the invention have the advantage 

that it is ensured that the valves and especially the valve seat, 
the valve sealing and the valve closing member are kept dry 
and clean. This will ensure an extended lifetime of the valve 
seals and provide a reliable food manufacturing process (or 
other production process) with less number of failures 
caused by blocking powder material intake devices. Fur 
thermore there is the advantage that the valve system can be 
dismantled for inspection and maintenance. 

Embodiments with a second valve have the additional 
advantage that the process tank does not need to be emptied 
for maintenance and cleaning because the second valve can 
be kept closed. Preferably the powder intake passage can be 
spilt into two sections for maintenance and cleaning Such 
that one section houses the first valve and the other section 
houses the second valve. The gaseous medium intake device 
outlet can be located in either the first section or the second 
section, but it is preferred to locate the gaseous medium 
intake device outlet in the first section such that the powder 
material intake device can be removed or dismounted almost 
completely from the process tank, i.e. without the second 
section and the second valve. The first and second sections 
of the powder material intake passage can be connectable on 
a manner known to the skilled person. For instance flange 
connection means and/or clamp connection means and/or 
hinge connection means can be provided. 
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In accordance with the invention there is provided a 
powder material intake device for taking powder material 
into liquid comprising 

an inlet to which fluidized powder is supplied with a first 
pressure; 

an outlet into a liquid tank having a second pressure less 
than the first pressure at the inlet; 

a powder material intake passage from the inlet to the 
outlet; 

a first valve for closing and opening the powder material 
intake passage; and 

a gaseous medium intake device with an outlet for taking 
gaseous medium into the powder intake passage with a 
pressure higher than the second pressure, wherein the 
outlet of the gaseous medium intake device is located 
in the powder material intake passage downstream 
from the first valve and/or the outlet of the gaseous 
medium intake device is located in the powder material 
intake passage between the first valve and the outlet of 
the powder material intake device and/or the first valve 
is located in the powder material intake passage 
between the outlet of the gaseous medium intake device 
and the inlet of the powder material intake device. 

The outlet into a liquid tank can also be designated as a 
"powder material outlet and liquid tank inlet because the 
powder material outlet is also the liquid tank inlet. With 
other words the term “outlet into a liquid tank” is to be 
understood as being an inlet into a liquid tank which is also 
the outlet of the powder material intake device. Accordingly 
the outlet of the powder material intake device (the outlet 
into a liquid tank) is simultaneously the inlet of the liquid 
tank. At the powder material intake device outlet the powder 
material is fed into the liquid being in the liquid tank, 
because the outlet into the liquid tank is a liquid tank inlet. 

The flow direction of the powder material is in the powder 
material intake passage from the inlet of the powder material 
intake device to the outlet of the powder material intake 
device. Accordingly locating the gaseous medium intake 
device in the powder material intake passage downstream 
from the first valve is equivalent to the feature that the outlet 
of the gaseous medium intake device is located in the 
powder material intake passage between the first valve and 
the outlet of the powder material intake device and/or the 
first valve is located in the powder material intake passage 
between the outlet of the gaseous medium intake device and 
the inlet of the powder material intake device. 

In accordance with the invention the powder material 
intake device can further comprise a second valve for 
closing and opening the powder material intake passage. 
Preferably the second valve is located downstream of the 
outlet of the gaseous medium intake device and/or the outlet 
of the gaseous medium intake device is located between the 
first valve and the second valve and/or the second valve is 
located between the outlet of the gaseous medium intake 
device and the outlet of the powder material intake device. 

In accordance with the invention the first valve and/or the 
second valve can be or can comprise an on/off valve. 

In accordance with the invention the first valve and/or the 
second valve can be or can comprise a butterfly valve. 

In accordance with the invention the first valve and/or the 
second valve can be or can comprise a seat valve and/or a 
single seat valve. 

In accordance with the invention the powder material 
intake passage can comprise at least two sections being 
connected by connection means Such that the powder mate 
rial intake passage is separable and/or dividable and/or 
openable for maintenance and cleaning. The sections can be 
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4 
connected by flange connection means and/or clamp con 
nection means and/or hinge connections means as known to 
the skilled person in the art. 

In accordance with the invention the gaseous medium 
intake device can be or can comprise a gaseous medium 
intake valve, and/or a positive displacement feeding device, 
Such as for instance a positive displacement pump. 

In accordance with the invention there is provided a 
method for taking powder material into liquid, comprising 
steps of 

applying a vacuum or low pressure to the liquid, 
passing powder material into the liquid through a powder 

material intake passage, 
providing a first valve in the powder material intake 

passage for closing and opening the powder material 
intake passage, and 

Supplying a pressurized gaseous medium into the powder 
material intake passage downstream the first valve 
and/or between the outlet of the powder material intake 
passage and the first valve at least partially during 
closing and/or opening the first valve. 

In accordance with the invention the method can further 
comprise the step of providing a second valve in the powder 
material intake passage for closing and opening the powder 
material intake passage, wherein the second valve is pro 
vided downstream the section of the powder material intake 
passage where the pressurized gaseous medium is Supplied 
into the powder material intake passage. 

In accordance with the invention the method can further 
comprise the step of closing the first valve, wherein gaseous 
medium is Supplied into the powder material intake passage 
downstream the first valve at least before the end of closing 
the first valve, preferably at least after having started closing 
the first valve and up to closing the first valve and preferred 
at least from starting closing the first valve until completing 
closing the first valve. 

In accordance with the invention gaseous medium can be 
Supplied into the powder material intake passage down 
stream the first valve after the first valve has been closed or 
the first valve is to be opened in order to clean the powder 
material intake passage from powder material. 

In accordance with the invention the method can further 
comprise the step of closing the second valve, wherein 
gaseous medium is Supplied into the powder material intake 
passage downstream the first valve after the first valve has 
been closed and before the second valve is fully closed, 
preferably before starting closing the second valve in order 
to clean the second valve and/or the sealing means of the 
second valve from powder material, wherein the gaseous 
medium is supplied preferably until the second valve is 
completely closed. 

In accordance with the invention the method can further 
comprise the step of opening the first valve, wherein gaseous 
medium is Supplied into the powder material intake passage 
downstream the first valve at least before starting opening 
the first valve, preferably at least from before starting 
opening the first valve until the first valve has been opened 
almost completely, and preferred at least from before start 
ing opening the first valve until completing opening the first 
valve. 

In accordance with the invention the method can further 
comprise the step of opening the second valve before 
opening the first valve and opening the first valve after the 
first valve has at least partly and preferably has been 
completely opened, wherein gaseous medium is Supplied 
into the powder material intake passage downstream the first 
valve at least before starting opening the second valve, 
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preferably at least from before starting opening the second 
valve until the first valve has been opened almost com 
pletely, and preferred at least from before starting opening 
the first valve until completing opening the first valve. 

In accordance with the invention the method can be 
performed with a powder material intake device in accor 
dance with the invention. 

In accordance with the invention the powder material can 
be or comprise food material and/or food grade additives. 
For instance the powder material can be or can comprise 
Sugar material and/or carbohydrates and/or proteins and/or 
stabilizers and/or emulsifiers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be explained in further detail with 
reference to the drawings, wherein the following reference 
numbers are used: 

1 powder intake device 
2 powder material intake passage inlet 
3 powder material intake passage outlet 
4 powder material intake passage 
10 second valve 
11 closing member 
12 axis 
20 first valve 
21 closing member 
22 axis 
30 gaseous medium intake device 
31 closing member 
32 actuating member 
33 gaseous medium intake passage 
34 outlet of gaseous medium intake device 
40 powder gas flow 
41 incoming powder gas flow 
42 outgoing powder gas flow 
43 partly blocked part of powder gas flow 
44 passing part of the powder gas flow 
45 powder gas flow blocked by closed first valve 
46 remainder of powder gas flow to be forced out of the 

powder material intake passage by gaseous medium flow 50 
47 powder gas flow blocked by closed first valve 
50 gaseous medium flow 
51 gaseous medium flow 
60 line indicating possible separation of powder material 

intake passage in two sections for maintenance and/or 
cleaning 
A preferred embodiment of the invention is shown in the 

attached drawings: 
FIG. 1 is a schematic view of a powder intake device in 

accordance with an embodiment of the invention in an open 
position before the powder flow is to be shut down. 

FIG. 2 is a schematic view of the powder intake device of 
FIG. 1 showing a first step of shutting down the powder 
intake. 

FIG. 3 is a schematic view of the powder intake device of 
FIG. 1 showing a second step of shutting down the powder 
intake. 

FIG. 4 is a schematic view of the powder intake device of 
FIG. 1 in a closed position after the powder intake has shut 
down. 

FIG. 5 is a schematic view of the powder intake device of 
FIG. 1 in a closed position before the powder intake flow is 
established. 

FIG. 6 is a schematic view of the powder intake device of 
FIG. 1 showing a first step of establishing the powder intake 
flow. 
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6 
FIG. 7 is a schematic view of the powder intake device of 

FIG. 1 showing a second step of establishing the powder 
intake flow. 

FIG. 8 is a schematic view of the powder intake device of 
FIG. 1 in an open position after the powder intake flow has 
been established. 

DETAILED DESCRIPTION 

FIG. 1 shows the preferred embodiment of the invention. 
The powder intake device has the general reference number 
1 and comprises a powder material intake passage inlet 2, a 
powder material intake passage outlet 3 and a powder 
material intake passage 4 extending from the powder mate 
rial intake passage inlet 2 to the powder material intake 
passage outlet 3. 

There is a process tank (not shown) filled with liquid into 
which the powder material is to be taken. In the pressure 
tank there is provided low pressure or vacuum above the 
Surface of the liquid in a manner known to the skilled person. 
The powder material will be provided to the powder 

material intake device inlet 2 of the powder material intake 
device 1 in a manner known to the skilled person. 

In the powder material intake passage 4 there is provided 
a first valve 20 having a closing member 21 and an axis 22 
around which the closing member 21 is turned for opening 
and closing the powder material intake passage 4. 

In the embodiment as shown the first valve 20 is a 
butterfly valve. However any other suitable valve can be 
used. For instance a single-seat valve can be used instead. 
Other options are ball vales, diaphragm valves, gate valves 
and/or pinch valves. 

There is a gaseous medium intake device 30 located 
downstream from the first valve 20 in the powder material 
intake passage 4. The gaseous medium intake device 30 
comprises a closing member 31 for providing and blocking 
a flow of gaseous medium into the powder material intake 
passage 4. Furthermore there is an actuating member 32 (for 
instance a drop member or any other Suitable means) and a 
gaseous medium intake passage 33 extending from a gas 
eous medium reservoir (not shown) or from the ambient 
atmosphere (air or nitrogen, etc.) to the outlet 34 of the 
gaseous medium intake device 30. 

There is also a second valve 10 provided in the powder 
material intake passage 4 located downstream from the 
outlet 34 of the gaseous medium intake device 30. 
The second valve 10 can be similar to the first valve 20 or 

can be of another Suitable valve type, for instance as 
mentioned above with respect to the first valve 10, and 
comprises a closing member 11 and an axis 12 around which 
the closing member 11 is turned for opening and closing the 
powder material intake passage. However it is clear that the 
first and the second valve can be different. 

Alternative valves may be used for the first valve 20 
and/or the second valve 10, for instance valves wherein the 
closing member is displaced (for instance pushed and pulled 
and/or pushed against a resilient member) along axis 22 for 
opening and closing the powder intake passage 4. 

In accordance with the invention the second valve 10 may 
be omitted. Such embodiments would comprise the first 
valve (first has only been added in order to distinguish this 
“first valve from the “second valve for the embodiments 
where at least two valves are provided) and the gaseous 
medium intake device located downstream thereof in the 
powder material intake passage. For this embodiment it is 
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preferred to maintain the gaseous medium flow into the 
process tank all the time after closing the first valve until 
reopening the first valve. 

Line 60 indicates a possible position, where the powder 
material intake passage 4 may be embodied separable into 
two sections for maintenance and/or cleaning. The sections 
can be connectable by means known to the skilled person, 
Such as using flange connection means and/or clamping 
CaS. 

FIGS. 1 to 4 are showing the preferred mode of closing 
the powder material intake passage 4 of the powder material 
intake device 1. 

FIG. 1 shows the fully open powder material intake 
passage 4. The gaseous medium intake device 30 is closed. 
There is a powder gas flow 40 from the inlet 2 to the outlet 
4 of the powder material intake passage 4 having an incom 
ing powder gas flow 41 from a powder reservoir (not shown) 
and an outgoing powder gas flow 42 into a process tank 70 
housing the liquid the powder is to be taken into. 

For closing the powder material intake passage 4 of the 
powder material intake device 1 the gaseous medium intake 
device is opened such that a gaseous medium flow 50 into 
the liquid of the process tank is established and the first 
valve 20 will starting to get closed. Thereby the powder gas 
flow will be blocked partly such that there is blocked part 43 
of the powder gas flow and a passing part 44 of the powder 
gas flow. 

FIG. 3 shows the condition wherein the first valve 20 is 
fully closed. The gaseous medium flow 50 has prevented wet 
powder material or liquid to backflow into the powder 
material intake passage 4 and to affect the sealing function 
ality of the first valve 20. There is the powder gas flow 45 
being blocked by closed first valve 20. The remainder 46 of 
the powder gas flow is forced out of the powder material 
intake passage 4 by the gaseous medium flow 50 thereby 
cleaning the second valve 10. 

Next the second valve 10 is closed. This condition is 
shown in FIG. 4. The powder gas flow 47 is blocked by the 
closed first valve 20. The liquid and wet powder material is 
blocked by the closed second valve 10. The gaseous medium 
flow 51 will be less because of the pressure building up in 
between the two closed valves 20, and 10. 

FIGS. 5 to 8 are showing the preferred mode of opening 
the powder material intake passage 4 of the powder material 
intake device 1. 

FIG. 5 shows the fully closed powder material intake 
device 1, i.e. both valves 10 and 20 are closed. The gaseous 
medium intake device may be opened. If it is closed it has 
be opened to build up a pressure in the room of the powder 
material intake passage 4 between the valves 10 and 20. 

Next, as shown in FIG. 6 the second valve 10 is opened. 
Because of the pressure in the room between the valves 10 
and 20 and the open gaseous medium intake device almost 
instantaneously the gas medium flow 50 is established ba 
opening second valve 10. 

Next, as shown in FIG. 7, the first valve 20 will be opened. 
There is a blocked part 43 of the powder gas flow and a 
passing part 44 of the powder gas flow. 

Finally, as shown in FIG. 8, both valves are fully open and 
the powder gas flow 40 has been build up. 
What is claimed is: 
1. A hygienic powder material intake device for taking a 

food powder material into a liquid, the device having a 
hygienic design for Cleaning-in-Place cleaning and com 
prising: 

an inlet to which fluidized powder is supplied with a first 
pressure; 
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8 
an outlet directly leading into a liquid tank having a 

second pressure less than the first pressure at the inlet; 
a horizontal powder material intake passage from the inlet 

to the outlet; 
a first valve including a closing member located inside the 
powder material intake passage for closing and opening 
the powder material intake passage; 

a second valve for closing and opening the powder 
material intake passage; and 

a gaseous medium intake device with an outlet for taking 
a gaseous medium into the powder intake passage with 
a pressure higher than the second pressure, wherein the 
outlet of the gaseous medium intake device is located 
in the powder material intake passage downstream 
from the first valve, 

wherein the first and the second valves extend from one 
end of an inner wall of the powder material intake 
passage to another end of the inner wall of the powder 
material intake passage, 

wherein the pressure after the second valve is always 
lower than the pressure before the second valve, and 

wherein the device is configured to transfer the food 
powder material out of the device when both the first 
and second valves are simultaneously opened. 

2. The powder material intake device according to claim 
1, wherein the second valve is located downstream of the 
outlet of the gaseous medium intake device and/or the outlet 
of the gaseous medium intake device is located between the 
first valve and the second valve and/or the second valve is 
located between the outlet of the gaseous medium intake 
device and the outlet of the powder material intake device. 

3. The powder intake device according to claim 1, 
wherein the first valve and/or the second valve comprises an 
on/off Valve and/or a seat valve and/or a single seat valve. 

4. The powder intake device according to claim 1, 
wherein powder material intake passage comprises at least 
two sections being connected by connecting means such that 
the powder material intake passage is separable and/or 
dividable and/or openable for maintenance and cleaning. 

5. The powder intake device according to claim 1, 
wherein the gaseous medium intake device comprises a 
gaseous medium intake valve, and/or a positive displace 
ment feeding device. 

6. The device according to claim 1, wherein the closing 
member is configured to turn around an axis perpendicular 
to the axial direction of the powder material intake passage 
for closing and opening the powder material intake passage. 

7. The device according to claim 1, wherein the gaseous 
medium intake device includes a second closing member in 
the powder material intake passage downstream from the 
first valve. 

8. The device according to claim 1, including valves 
selected from the first valve, the second valve and the 
gaseous medium intake device. 

9. A hygienic method for taking a food powder material 
into a liquid, the method being employed on a device 
hygienically designed for Cleaning-in-Place cleaning, the 
method comprising the steps of 

applying a vacuum or low pressure to the liquid; 
passing the food powder material directly into the liquid 

through a horizontal powder material intake passage; 
providing a first valve including a closing member located 

inside the powder material intake passage for closing 
and opening the powder material intake passage; 

providing a second valve located inside the powder mate 
rial intake passage for closing and opening the powder 
material intake passage; and 
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Supplying a pressurized gaseous medium into the powder 
material intake passage downstream of the first valve 
and/or between the outlet of the powder material intake 
passage and the first valve at least partially during 
closing and/or opening the first valve, 

wherein the first and the second valves extend from one 
end of an inner wall of the powder material intake 
passage to another end of the inner wall of the powder 
material intake passage, 

wherein the pressure after the second valve is always 
lower than the pressure before the second valve, and 

wherein the food powder material is transferred out of the 
device when both the first and second valves are 
simultaneously opened. 

10. The method according to claim 9, wherein the second 
valve is provided downstream the section of the powder 
material intake passage where the pressurized gaseous 
medium is supplied into the powder material intake passage. 

11. The method according to claim 10, further compris 
ing: 

closing the second valve, 
wherein the gaseous medium is supplied into the powder 

material intake passage downstream the first valve after 
the first valve has been closed and before the second 
Valve is fully closed, before starting closing the second 
valve in order to clean the second valve and/or the 
Sealing means of the second valve from powder mate 
rial, 

wherein the gaseous medium is supplied until the second 
valve is completely closed. 

12. The method according to claim 10, further comprising 
opening the second valve before opening the first valve and 
opening the first valve after the first valve has at least partly 
opened, wherein the gaseous medium is supplied into the 
powder material intake passage downstream the first valve at 
least before starting opening the second valve, at least from 
before starting opening the second valve until the first valve 
has been opened almost completely, and at least from before 
starting opening the first valve until completing opening the 
first valve. 

13. The method according to claim 9, performed with a 
powder material intake device for taking a powder material 
into a liquid comprising: 

an inlet to which fluidized powder is supplied with a first 
pressure; 
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10 
an outlet directly leading into a liquid tank having a 

second pressure less than the first pressure at the inlet; 
the powder material intake passage from the inlet to the 

outlet; 
the first valve for closing and opening the powder material 

intake passage; and 
a gaseous medium intake device with an outlet for taking 

a gaseous medium into the powder intake passage with 
a pressure higher than the second pressure, wherein the 
outlet of the gaseous medium intake device is located 
in the powder material intake passage downstream 
from the first valve. 

14. The method according to claim 13, wherein the 
gaseous medium intake device includes a second closing 
member in the powder material intake passage downstream 
from the first valve. 

15. The method according to claim 9, further comprising: 
closing the first valve, wherein the gaseous medium is 

Supplied into the powder material intake passage down 
stream the first valve at least before the end of closing 
the first valve, at least after having started closing the 
first Valve and up to closing the first valve and at least 
from starting closing the first valve until completing 
closing the first valve. 

16. The method according to claim 9, wherein the gaseous 
medium is supplied into the powder material intake passage 
downstream the first valve after the first valve has been 
closed or the first valve is to be opened in order to clean the 
powder material intake passage from powder material. 

17. The method according to claim 9, further comprising: 
opening the first valve, 
wherein the gaseous medium is supplied into the powder 

material intake passage downstream the first valve at 
least before starting opening the first valve, at least 
from before starting opening the first valve until the 
first valve has been opened almost completely, and 
from before starting opening the first valve until com 
pleting opening the first valve. 

18. The method according to claim 9, wherein the closing 
member is configured to turn around an axis perpendicular 
to the axial direction of the powder material intake passage 
for closing and opening the powder material intake passage. 

19. The method according to claim 9, including valves 
Selected from the first valve, the second valve and a gaseous 
medium intake device. 


