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© The invention provides a high pressure nozzle, comprising:
a longitudinal housing having a liquid inlet end and a liquid outlet end opposite to the liquid inlet end and 
comprising an internal channel running from the liquid inlet end to the liquid outlet end,
a nozzle head support shaft, rotatably arranged partially in the internal channel and comprising a liquid channel in 
fluid communication with the internal channel, and
a rotary nozzle head supported on the nozzle head support shaft and arranged outside the housing, wherein the 
rotary nozzle head is arranged to rotate about a longitudinal axis of rotation to provide a rotating spraying of liquid 
jetted from the rotary nozzle head,
characterized in that the high pressure nozzle comprises an axial pressure compensator arranged in the internal 
channel, wherein the axial pressure compensator is arranged to substantially compensate axial pressure force 
from liquid entering the channel at the liquid inlet end.
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Dit octrooi is verleend ongeacht het bijgevoegde resultaat van het onderzoek naar de stand van de techniek en 
schriftelijke opinie. Het octrooischrift komt overeen met de oorspronkelijk ingediende stukken.
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Short Title: High pressure nozzle

The present invention relates to a high pressure nozzle that is used to clean 

surfaces, in particular inner surfaces of tubes, such as inner tubes of an heat exchanger.

EP 2 387 471 B1 discloses a high pressure rotary nozzle having a rotating shaft 

operating within a fixed housing wherein the of axial force which acts upon the shaft due to 

the liquid pressure at the shaft inlet is balanced by allowing passage of a small amount of 

the pressurized liquid to be bled to an area or chamber between the outside of the opposite 

end of the shaft and the inside of the housing where the liquid pressure can act axially in an 

opposing direction upon the shaft to balance the axial inlet force. The balance of axial forces 

is self-regulating by controlling escape of the liquid through a tapered or frusto-conical 

region between the shaft and housing.

A drawback of this known high pressure nozzle is that the liquid bearing requires a 

relatively large percentage of liquid entering the high pressure nozzle to properly balance 

the rotating shaft in the housing of the high pressure nozzle. As a result, substantially more 

liquid is required to clean an inner surface of a tube to be cleaned. In practice, 30-40 % of 

the total liquid volume used by the high pressure nozzle may be consumed to provide an 

adequate liquid bearing layer between the housing and the rotating shaft.

A further drawback of the high pressure nozzle of EP 2 387 471 B1 is that the high 

pressure nozzle is only capable of self-regulating the axial forces within a certain range of 

axial forces. At the same time type different types of nozzle heads may exert substantially 

different axial forces on the self-balancing rotating shaft. This means that a specific structure 

of the self-balancing rotating shaft can only be used for a specific group of nozzle heads 

within a certain pressure class.

An object of the invention is to provide a high pressure nozzle that lacks one or more 

of the above-mentioned drawbacks, or at least to provide an alternative embodiment of a 

high pressure nozzle to be used in cleaning of inner surfaces of tubes.

The present invention provides a high pressure nozzle, comprising:

a longitudinal housing having a liquid inlet end and a liquid outlet end opposite to the 

liquid inlet end and comprising an internal channel running from the liquid inlet end to the 

liquid outlet end,
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a nozzle head support shaft, rotatably arranged in the internal channel and 

comprising a liquid channel in fluid communication with the internal channel, and

a rotary nozzle head supported on the nozzle head support shaft and arranged 

outside the housing, wherein the rotary nozzle head is arranged to rotate about a 

longitudinal axis of rotation to provide a rotating spraying of liquid jetted from the rotary 

nozzle head, 

characterized in that the high pressure nozzle comprises an axial pressure compensator 

arranged in the internal channel, wherein the axial pressure compensator is arranged to 

substantially compensate axial pressure force from liquid entering the channel at the liquid 

inlet end.

In the high pressure nozzle of the invention an axial pressure compensator is 

provided to compensate the axial force resulting from pressure of liquid entering the high 

pressure nozzle at the liquid inlet end from a high pressure source. Since the axial forces 

are compensated by the axial pressure compensator, the quantity of liquid required to 

balance the nozzle head support shaft in the housing is substantially reduced. As a 

consequence the total quantity of liquid that is needed to clean a specific number of tubes is 

also reduced. It has been found that the percentage of liquid of the total volume of liquid 

consumed by the high pressure nozzle to provide a sufficient liquid bearing between the 

housing and the nozzle head support shaft may be less than 25 % of the total volume of 

liquid consumed by the high pressure nozzle, in some applications less than 20 %.

At the liquid inlet end of the housing a liquid conduit may be connected through 

which the liquid is fed into the internal channel of the high pressure nozzle. The axial 

pressure compensator guides the liquid running through the internal channel of the housing 

such that the axial force resulting from the liquid entering the internal channel from an 

external pressure source is not transferred to the nozzle head support shaft. The axial 

pressure compensator will typically be designed to transfer the liquid between the housing 

and the nozzle head support shaft in a radial direction to prevent transfer of an axial 

pressure force from the liquid to the nozzle head support shaft.

Further, the compensation of the axial force by the axial pressure compensator as 

proposed in the present invention facilitates the use of different nozzle heads, for example 

nozzle heads having different exit angles for the one or more jetting channels provided in 

the nozzle head. The exit angles of the jetting channels may be in the range of 0 degrees to 

160 degrees with respect to the axis of rotation of the nozzle head. Thus the same 

combination of housing, axial pressure compensator and nozzle head support shaft may be 

used for different types of nozzle heads including nozzle heads having an angle of less than 

90 degrees with respect to the axis of rotation and nozzle heads having an angle of more 

than 90 degrees with respect to the axis of rotation of the nozzle head.
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In an embodiment, the axial pressure compensator comprises a plurality of liquid 

guiding channels, an inlet opening of each liquid guiding channel being in fluid 

communication with the liquid inlet end of the internal channel and an outlet opening of each 

liquid guiding channel being in fluid communication with the liquid channel of the nozzle 

head support shaft.

To allow liquid to pass from the inlet end of the internal channel to the nozzle head 

support shaft, the axial pressure compensator may be provided with liquid guiding channels 

that guide liquid from the liquid inlet end of the internal channel to the nozzle head support 

shaft, while the axial forces resulting from liquid pressure of the liquid entering the high 

pressure nozzle are not transferred to the nozzle head support shaft. Instead the axial 

forces are guided through the axial pressure compensator and the housing.

The axial pressure compensator may comprise any suitable number of liquid guiding 

channels, for example 10 to 30 liquid guiding channels, that are preferably equally 

distributed over the circumference of the axial pressure compensator.

In an embodiment, the housing comprises a first housing part and a second housing 

part, wherein the axial pressure compensator is clamped between the first housing part and 

the second housing part. By clamping the axial pressure compensator between the first 

housing part and the second housing part, the relative position of the axial pressure 

compensator with respect to the housing is guaranteed. The clamping force can also be 

used to create a circumferential sealing between the housing and the axial pressure 

compensator.

In an embodiment, the first housing part and the second housing part are fixed on 

each other by a screw thread connection. A screw thread connection can advantageously be 

used to connect the first housing part and the second housing part to each other, whereby 

preferably the axial pressure compensator is arranged between the first housing part and 

the second housing part.

In an embodiment, the housing comprises a first support surface facing at least 

partially towards the liquid inlet end, wherein the axial pressure compensator comprises a 

second support surface placed against the first support surface. To absorb the axial forces 

exerted on the axial pressure compensator, the axial pressure compensator is arranged, in 

this embodiment, with its second support surface in axial direction against the first support 

surface of the housing, which in particular is provided in the housing part that is arranged at 

the liquid outlet end of the housing. The axial force can be transferred through the 

connection between the two housing parts to the liquid inlet end of the housing.

By guiding the axial force through the axial pressure compensator and the housing, it 

is avoided that the axial force is exerted on the nozzle head support shaft.
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In an embodiment, the axial pressure compensator comprises a cylindrical bearing 

seat and the nozzle head support shaft comprises at one end a cylindrical outer bearing 

surface, wherein the cylindrical bearing seat rotatably receives the cylindrical outer bearing 

surface. The axial pressure compensator may comprise a cylindrical opening facing towards 

the nozzle head support shaft arranged to rotatably receive one end of the nozzle head 

support shaft. The cylindrical opening provides a cylindrical bearing seat in which a 

cylindrical outer bearing surface of the nozzle head support shaft may be received.

In an embodiment, the outlet openings of the liquid guiding channels of the axial 

pressure compensator are arranged in the cylindrical bearing seat. To transfer liquid from 

the axial pressure compensator to the nozzle head support shaft, the axial pressure 

compensator comprises liquid guiding channels, wherein each outlet opening of a guiding 

channel ends in the cylindrical bearing seat. Correspondingly, the liquid inlet openings of the 

liquid channel of the nozzle head support shaft are provided in the cylindrical outer bearing 

surface, whereby the liquid inlet openings of the liquid channel and the outlet openings of 

the liquid guiding channels of the axial pressure compensator are axially aligned with each 

other, such that liquid flowing out of the outlet openings may enter the liquid inlet openings 

of the liquid channel of the nozzle head support shaft.

In an alternative embodiment, the outlet openings of the liquid guiding channels end 

into a circumferential groove provided in the cylindrical bearing seat. In this embodiment, 

liquid flowing out of the outlet openings of the liquid guiding channels will first flow into a 

groove in the cylindrical bearing seat from which the liquid may flow into the liquid inlet 

openings of the liquid channel of the nozzle head support shaft.

In an embodiment, a diameter of the cylindrical bearing seat is larger than a diameter 

of cylindrical outer bearing surface such that, during use, a liquid bearing layer is created 

between the cylindrical bearing seat and the cylindrical outer bearing surface. A part of the 

liquid flowing out of the liquid outlet openings of the axial pressure compensator may be 

used to create a liquid bearing layer between the cylindrical bearing seat and the cylindrical 

outer bearing surface.

In an embodiment, the second housing part comprises a cylindrical inner bearing 

surface and wherein the nozzle head support shaft comprises a second cylindrical outer 

bearing surface which is aligned with the cylindrical inner bearing surface to form a second 

bearing for the nozzle head support shaft in the housing. The second bearing between the 

second housing part and the nozzle head support shaft provided as further support to the 

nozzle head support shaft to obtain an effective rotational support for the nozzle head 

support shaft.

The liquid that flows between the cylindrical bearing seat and the cylindrical outer 

bearing surface to form a liquid layer therebetween, or at least a part thereof, may flow 
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further between the second cylindrical outer bearing surface and cylindrical inner bearing 

surface to form a second liquid bearing between the second housing part and the nozzle 

head support shaft.

In an embodiment, a diameter of the second cylindrical outer bearing surface is 

smaller than the diameter of the cylindrical outer bearing surface, wherein a circumferential 

shoulder connects the second cylindrical outer bearing surface and the cylindrical outer 

bearing surface, wherein a corresponding shoulder is provided in the housing to form an 

axial liquid bearing in direction ofthe liquid outlet end ofthe housing. To limit movement of 

the nozzle head support shaft in the direction ofthe liquid outlet end ofthe housing an axial 

liquid bearing may be provided. This axial liquid bearing may be created by the 

circumferential shoulder on the nozzle head support shaft and a corresponding 

circumferential shoulder in the housing, for example in the second housing part ofthe 

housing.

In an embodiment, the nozzle head support shaft comprises a rounded surface 

facing towards a flat surface of the axial pressure compensator to form an axial bearing in 

direction ofthe liquid inlet end. The flat surface may form a stop surface for axial movement 

of the nozzle head support shaft in the direction of the liquid inlet end of the high pressure 

nozzle.

The rounded surface of the nozzle head support shaft ensures that, in case of 

mechanical contact between the flat surface and the rounded surface, there will only be a 

small contact area between the flat surface and the rounded surface. In alternative 

embodiments, the axial surface may be conical instead of rounded to reduce the contact 

area between the nozzle head support shaft and the axial pressure compensator. The 

contact area is arranged at the axis of rotation to facilitate rotation of the nozzle head 

support shaft in the housing.

In an embodiment, the axial pressure compensator comprises a conical surface 

facing towards the liquid inlet end of the housing to distribute the flow of liquid over the 

circumference ofthe axial pressure compensator. It is desirable that the flow of liquid is 

equally distributed over the circumference ofthe axial pressure compensator. To this end a 

flow distributor may be provided at the side of the axial pressure compensator facing 

towards the liquid inlet end ofthe housing, this flow distributor is preferably a conical surface 

having its apex on the axis of rotation of the high pressure nozzle.

In an embodiment, the nozzle head comprises one or more jetting channels that are 

offset with respect to the axis of rotation of the nozzle head to provide a spinning effect to 

the nozzle head when liquid is jetted out of the jetting channels.
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Embodiments of the invention will now be described, by way of example only, with 

reference to the accompanying schematic drawings in which corresponding reference 

symbols indicate corresponding parts, and in which:

Figure 1 shows a high pressure nozzle according to an embodiment of the invention.

Figure 2 shows a cross-section of the high pressure nozzle of Figure 1; and

Figure 3 shows an exploded view of the high pressure nozzle of Figure 1, i.e. the 

parts of the high pressure nozzle in disassembled state.

Figure 1 shows a high pressure nozzle, generally denoted by reference numeral 1. 

Figure 2 shows a cross-section of the high pressure nozzle of Figure 1. Figure 3 shows an 

exploded view of the high pressure nozzle 1.

The high pressure nozzle 1 is a rotatable high pressure nozzle 1 configured to be 

mounted on a high pressure conduit of a high pressure cleaning device. Such high pressure 

cleaning device is typically used to clean internal surfaces of tubes, such as tubes of 

industrial heat exchangers, or other tubes of industrial systems, such as tubes of chemical 

plants. The high pressure conduit is typically connected to a high pressure source, such as a 

compressor that provides a liquid flow with pressures in the range of 250 bar to 4000 bar.

The high pressure nozzle 1 comprises a housing 2 comprising a liquid inlet end 3 and 

a liquid outlet end 4. The housing 2 comprises a first housing part 5 and a second housing 

part 6 that are connected to each other by a screw thread connection 7. The housing 2 

defines an internal channel 8 that runs from the liquid inlet end 3 to the liquid outlet end 4.

The high pressure nozzle 1 further comprises a nozzle head support shaft 9 

arranged partially in the internal channel 8. On the end of the nozzle head support shaft 9 

that projects out of the housing 2 a nozzle head 10 is mounted. The nozzle head 10 is fixed 

to the nozzle head support shaft 9 by a screw thread connection. The nozzle head 10 is 

exchangeable for other nozzle heads 10, for example to replace the nozzle head 10 in view 

of wear or damage of the nozzle head 10, or to mount different types of nozzle heads in 

view of the desired jetting characteristics of the nozzle head 10.

The nozzle head support shaft 9 and the nozzle head 10 are rotatable with respect to 

the housing 2 about an axis of rotation A-A. The nozzle head 10 comprises one or more 

jetting channels 11. At least one of the one or more jetting channels 11 is offset with respect 

to the axis of rotation A-A. This means that the longitudinal axis of this at least one jetting 

channel 11 does not intersect with the axis of rotation A-A. As a result, due to the reaction 

force of liquid jetting from the at least one jetting channel 11, the nozzle head support shaft 

9 and the nozzle head 10 will make a rotating movement. In practice, this rotating movement 

may have a high rotation speed.
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In the internal channel 8, an axial pressure compensator 12 is provided. The axial 

pressure compensator 12 is clamped between the first housing part 5 and the second 

housing part 6 such that there is a sealing contact between a first sealing contact surface 31 

of the first housing part 5 and a second sealing contact surface 32 of the axial pressure 

compensator 12 and also a sealing contact between a first support surface 23 of the second 

housing part 6 and a second support surface 24 of the axial pressure compensator 12.

The axial pressure compensator 12 comprises a cylindrical bearing seat 13 and an 

axial bearing surface 14 that form a bearing for the rotatable nozzle head support shaft 9. 

The nozzle head support shaft 9 comprises a cylindrical outer bearing surface 15 and a 

rounded axial surface 16. The cylindrical bearing seat 13 and the cylindrical outer bearing 

surface 15 form a rotational bearing for rotational support of the nozzle head support shaft 9 

in the axial pressure compensator 12.

It is remarked that the diameter of the cylindrical outer bearing surface 15 of the 

nozzle head support shaft 9 is smaller than the diameter of the cylindrical bearing seat 13 

such that there is some play between the cylindrical outer bearing surface 15 and the 

cylindrical outer bearing surface 15. During use the space between the cylindrical outer 

bearing surface 15 and the cylindrical outer bearing surface 15 will fill with liquid to create a 

liquid bearing layer that functions as a liquid layer to substantially reduce friction between 

the nozzle head support shaft 9 and the axial pressure compensator 12.

The axial bearing surface 14 of the axial pressure compensator is provided to 

support the rounded axial surface 16 of the nozzle head support shaft 9. When, during use, 

the reaction force of the jets that are ejected from the jetting channels push the nozzle head 

support shaft and the nozzle head 10 in the direction of the liquid inlet end 3 of the housing 

the axial bearing surface 14 and the rounded axial surface 16 function as an axial bearing 

for the nozzle head support shaft 9. The rounded shape of the rounded axial surface 16 has 

the advantage that there is a small contact area at the axis of rotation A-A between the axial 

bearing surface 14 and the rounded axial surface 16. In alternative embodiments, the axial 

surface 16 may be conical instead of rounded to reduce the contact area between the axial 

bearing surface 14 and the axial surface 16. Further the axial bearing surface 14 shown in 

the embodiment of Figures 1-3 is flat. The axial bearing surface 14 may however also be 

another shape, for example rounded with a larger radius than a radius of the rounded axial 

surface 16.

The axial pressure compensator 12 comprises a number, for example ten, liquid 

guiding channels 17 that run from a liquid inlet opening 18 to a liquid outlet opening 19. It is 

remarked that the liquid guiding channels 17 are the only liquid connections between the 

liquid inlet end and the liquid outlet end of the housing 2. The side of the axial pressure 

compensator 12 that is directed towards the liquid inlet end of the internal channel 8 of the 
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housing has a conical projection 20 such that liquid is distributed over the circumference of 

the axial pressure compensator 12. The liquid inlet openings 18 are, in the shown 

embodiment, provided in the surface of the conical projection 20, while the liquid outlet 

openings 19 are provided in the cylindrical bearing seat 13.

During use liquid may be provided between the axial bearing surface 14 and the 

rounded axial surface 16 to provide a liquid bearing layer between these two surfaces, or to 

at least reduced the force with which the nozzle head support shaft 9 is pressed against the 

axial pressure compensator 12 in axial direction.

The liquid outlet openings 19 of the axial pressure compensator 12 are axially 

aligned with liquid inlet openings 21 of a liquid channel 22 of the nozzle head support shaft

9. The liquid inlet openings 21 are provided in the cylindrical outer bearing surface 15. The 

liquid channel 22 of the nozzle head support shaft 9 is in fluid communication with the jetting 

channels 11 of the nozzle head such that liquid entering the liquid channel 22 can be jetted 

from the jetting channels 11. It is remarked that the nozzle head support shaft 9 may have 

multiple liquid inlet openings 21 distributed over the circumference of the nozzle head 

support shaft 9 at an axial position substantially aligned with the liquid outlet openings 19 of 

the axial pressure compensator 12. The nozzle head support shaft 11 may for example have 

four to ten liquid inlet openings 21.

The axial pressure compensator 12 is arranged to compensate axial pressure that is 

exerted by liquid entering the liquid channel 8 at the liquid inlet end 3. To compensate this 

axial force, the second housing part 6 is arranged with the first support surface 23 against 

the second support surface 24 of the axial pressure compensator 12. Since the axial force is 

received by the second housing part 6, the axial force is not transferred to the nozzle head 

support shaft 9.

To further rotatably support the nozzle head support shaft 9 in the housing 2, the 

second housing part 6 comprises a cylindrical inner bearing surface 25 and the nozzle head 

support shaft 9 comprises a second cylindrical outer bearing surface 26 which is aligned with 

the cylindrical inner bearing surface 25 to form a second bearing for the nozzle head support 

shaft 9 in the housing 2. The diameter of the cylindrical inner bearing surface 25 is larger 

than the second cylindrical outer bearing surface 26 such that, during use, a liquid layer can 

be created between the cylindrical inner bearing surface 25 and second cylindrical outer 

bearing surface 26 to form a liquid bearing to rotatably support the nozzle head support 

shaft 9 in the second housing part 6.

The diameter of the cylindrical outer bearing surface 15 is larger than the diameter of 

the second cylindrical outer bearing surface 26. Between the cylindrical outer bearing 

surface 15 and the second cylindrical outer bearing surface 26 a circumferential shoulder 27 

is provided with which the diameter decreases from the diameter of the cylindrical outer 
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bearing surface 15 to the diameter of the second cylindrical outer bearing surface 26. The 

second housing part 6 comprises a circumferential second shoulder 28 with a corresponding 

decrease in diameter of the internal channel 8. As a result, the second shoulder 28 functions 

as an axial stop surface for movement of the nozzle head support shaft 9 in the axial 

direction in the direction of the liquid outlet end of the internal channel 8.

Movement in the axial direction of the nozzle head support shaft 9 is therefore 

limited, in the direction of the liquid inlet end 3, by the axial surface 14 of the axial pressure 

compensator 12 and, in the direction of the liquid outlet end 4, by the circumferential second 

shoulder 28 provided in the second housing part 6.

When the high pressure nozzle 1 is connected at the liquid inlet end to a high 

pressure liquid source, the liquid will flow into the internal channel 8, where the liquid will be 

distributed at the conical projection 20 over the circumference of the axial pressure 

compensator 20. At the liquid inlet openings 18 the liquid will flow into the liquid guiding 

channels 17 towards the liquid outlet openings 19 that are provided in the cylindrical bearing 

seat 13. Most of the liquid that flows out of the liquid outlet openings 19 will flow through the 

liquid inlet openings 21 of the nozzle head support shaft 9 into the liquid channel 22.

From the liquid channel 22, the liquid will flow to the jetting channels 11 of the nozzle 

head 10, where the liquid will be jetted out of the nozzle head 10 to provide a cleaning jet 

that can be used for cleaning purposes. As a consequence of the direction of at least one of 

the jetting channels 10, offset with respect to the axis of rotation A-A, the nozzle head 10 

together with the nozzle head support shaft 9 will make a spinning movement. This results in 

a rotating spraying of liquid jetted from the rotary nozzle head 10. This further improves the 

cleaning effect of the cleaning jets that are jetted out of the jetting channels 11.

A limited part of the liquid that flows out of the liquid outlet openings 19, for example 

less than 25 % of the total liquid consumed by the high pressure nozzle 1 will be used for a 

liquid bearing of the nozzle head support shaft 9. This liquid will flow from the liquid outlet 

openings 19 to the space between the cylindrical bearing seat 13 of the axial pressure 

compensator 12 and the cylindrical outer bearing surface 15 of the nozzle head support 

shaft 9. A part of this liquid will flow in the direction of the liquid inlet end 3 of the housing 2, 

while another part will flow in the direction of the liquid outlet end 4 of the housing 2.

The part that will flow in the direction of the liquid inlet end 3 will come into the space 

between the axial bearing surface 14 and the rounded axial surface 16 where the liquid may 

also be used to provide a liquid layer between the axial bearing surface 14 and the rounded 

axial surface 16. From this space the liquid may flow out of the high pressure nozzle 1 via 

outlet channels 29 in the axial pressure compensator 12 and outlet channels 30 in the 

second housing part 6.
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housing 2 will flow between the circumferential shoulder 27 and the second circumferential 

shoulder 28 to provide an axial liquid bearing layer between these two shoulders 27, 28, and 

from there between the cylindrical inner bearing surface 25 and the second cylindrical outer 

bearing surface 26 to form a rotational liquid bearing layer. At the liquid outlet end 4 ofthe 

housing 2 the liquid will flow out ofthe high pressure nozzle 1.

The rotary liquid bearings created by a liquid layer between the cylindrical bearing 

seat 13 and the cylindrical outer bearing surface 15 and between the cylindrical inner 

bearing surface 25 and the second cylindrical outer bearing surface 26, respectively, provide 

an effective rotation support for the nozzle head support shaft 9 and therewith the nozzle 

head 10 mounted on the nozzle head support shaft 9. Also, the axial liquid bearings 

between the axial bearing surface 14 and the rounded axial surface 16 in one direction and 

between the circumferential shoulder 27 and the second circumferential shoulder 28 in the 

opposite direction provide an effective support in the axial directions.

The axial pressure compensator 12 at the same time ensures that the axial pressure 

on the high pressure nozzle 1 resulting from the high pressure liquid entering the high 

pressure nozzle is received by the axial pressure compensator 21 and transferred to the 

housing 2 through the first support surface 23 and the second support surface 24 so that the 

force is not exerted on the nozzle head support shaft 9. Thus, the axial liquid bearing 

between the circumferential shoulder 27 and the second circumferential shoulder 28 does 

not have to withstand this axial pressure ofthe liquid entering the high pressure nozzle 1 at 

the liquid inlet end 3.

This allows a less complex construction of the high pressure nozzle 1, while the 

rotary liquid bearings and the axial liquid bearings as discussed above provide sufficient 

bearing capacity to use different types of nozzle heads 10 having different jetting channel 

configurations without the need of using a relatively large percentage of the water flow 

through the high pressure nozzle 1 to provide liquid bearing layers for the rotary and/or axial 

bearing support of the nozzle head support shaft 9.

It will be clear for the man skilled in the art that many modifications may be made to 

adapt the high pressure nozzle to specific circumstances of the application of the high 

pressure nozzle.
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REFERENCE NUMERALS

1 high pressure nozzle

2 housing

3 liquid inlet end

4 liquid outlet end

5 first housing part

6 second housing part

7 screw thread connection

8 internal channel

9 nozzle head support shaft

10 nozzle head

11 jetting channel

12 axial pressure compensator

13 cylindrical bearing seat

14 axial bearing surface

15 cylindrical outer bearing surface

16 rounded axial surface

17 liquid guiding channel

18 liquid inlet opening

19 liquid outlet opening

20 conical projection

21 liquid inlet opening

22 liquid channel

23 first support surface

24 second support surface

25 cylindrical inner bearing surface

26 second cylindrical outer bearing surface

27 circumferential shoulder

28 second circumferential shoulder

29 outlet channel

30 outlet channel

31 first sealing contact surface

32 second sealing contact surface

A-A axis of rotation
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CONCLUSIES

1. Hoge-druknozzle, omvattende:

een langwerpige behuizing met een vloeistofinlaateinde en een vloeistofuitlaateinde 

tegenoverliggend aan de vloeistofinlaateinde en omvattende een inwendig kanaal dat van het 

vloeistofinlaateinde naar het vloeistofuitlaateinde loopt,

een nozzlekop-steunas, roteerbaar aangebracht gedeeltelijk in het inwendige kanaal en 

omvattende een vloeistofkanaal in fluïdumcommunicatie met het inwendige kanaal,

een roteerbare nozzlekop ondersteund op de nozzlekop-steunas en aangebracht 

buiten de behuizing, waarbij de roteerbare nozzlekop is aangebracht om rond een 

longitudinale rotatiehartlijn te draaien om een roterend spuiten van vloeistof die uit de 

roteerbare nozzlekop wordt gespoten te verschaffen, 

met het kenmerk, dat de hoge-druknozzle een axiale drukcompensator omvat die is 

aangebracht in het inwendige kanaal, waarbij de axiale drukcompensator is aangebracht om 

de axiale drukkracht van vloeistof die het kanaal binnengaat aan het vloeistofinlaateinde, in 

hoofdzaak te compenseren.

2. Hoge-druknozzle volgens cconclusie 1, waarbij de axiale drukcompensator meerdere 

vloeistofgeleidingskanalen omvat, waarbij een inlaatopening van elk vloeistofgeleidingskanaal 

in fluïdumcommunicatie is met het vloeistofinlaateinde van het inwendige kanaal en een 

uitlaatopening van elk vloeistofgeleidingskanaal in fluïdumcommunicatie is met het 

vloeistofkanaal van de nozzlekop-steunas.

3. Hoge-druknozzle volgens conclusie 1 of 2, waarbij de behuizing een eerste huisdeel 

en een tweede huisdeel omvat, waarbij de axiale drukcompensator tussen het eerste 

huisdeel en het tweede huisdeel is geklemd.

4. Hoge-druknozzle volgens conclusie 3, waarbij het eerste huisdeel en het tweede 

huisdeel aan elkaar zijn vastgezet door een schroefdraadverbinding.

5. Hoge-druknozzle volgens een van de conclusies 1-4, waarbij de behuizing een eerste 

steunoppervlak omvat dat ten minste gedeeltelijk naar het vloeistofinlaateinde is gericht, 

waarbij de axiale drukcompensator een tweede steunoppervlak omvat dat tegen het eerste 

steunoppervlak is geplaatst.

6. Hoge-druknozzle volgens een van de voorgaande conclusies, waarbij de axiale 

drukcompensator een cilindrische lagerzitting omvat en waarbij de nozzlekop-steunas aan 
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een einde een cilindrisch buitenlageroppervlak omvat, waarbij de cilindrische lagerzitting het 

cilindrische buitenlageroppervlak roteerbaar ontvangt.

7. Hoge-druk nozzle volgens conclusie 2 en 6, waarbij de uitlaatopeningen van de 

vloeistofgeleidingskanalen van de axiale drukcompensator in de cilindrische lagerzitting zijn 

aangebracht.

8. Hoge-druknozzle volgens conclusie 2 en 6 of 7, waarbij de uitlaatopeningen van de 

vloeistofgeleidingskanalen eindigen in een omtreksgroef die is voorzien in de cilindrische 

lagerzitting.

9. Hoge-druk nozzle volgens een van de conclusies 6-8, waarbij vloeistofinlaatopeningen 

van het vloeistofkanaal van de nozzlekop-steunas zijn voorzien in het cilindrische 

buitenlageroppervlak.

10. Hoge-druknozzle volgens een van de conclusies 6-9, waarbij een diameter van de 

cilindrische lagerzitting groter is dan een diameter van het cilindrische buitenlageroppervlak 

zodanig dat, tijdens gebruik, een vloeistoflagerlaag wordt gevormd tussen de cilindrische 

lagerzitting en het cilindrische buitenlageroppervlak.

11. Hoge-druknozzle volgens een van de voorgaande conclusies, waarbij het tweede 

huisdeel een cilindrisch binnenlageroppervlak omvat en waarbij de nozzlekop-steunas een 

tweede cilindrisch buitenlageroppervlak omvat dat is uitgelijnd met het cilindrische 

binnenlageroppervlak om een tweede lager voor de nozzlekop-steunas in de behuizing te 

vormen.

12. Hoge-druknozzle volgens een van de conclusies 6-10 en conclusie 11, waarbij een 

diameter van het tweede buitenlageroppervlak kleiner is dan de diameter van het cilindrische 

buitenlageroppervlak, waarbij een omtreksschouder het tweede cilindrische 

buitenlageroppervlak verbindt met het cilindrische buitenlageroppervlak, waarbij een 

overeenkomstige schouder is voorzien in de behuizing om een axiale vloeistoflager in richting 

van het vloeistofuitlaatuiteinde van de behuizing te vormen.

13. Hoge-druknozzle volgens een van de voorgaande conclusies, waarbij de nozzlekop- 

steunas een afgerond oppervlak omvat dat is gericht naar een vlak oppervlak van de axiale 

drukcompensator om een axiaal lager in richting van het vloeistofinlaateinde te vormen.
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14. Hoge-druknozzle volgens een van de voorgaande conclusies, waarbij de axiale 

drukcompensator een conisch oppervlak omvat dat is gericht naar het vloeistofinlaateinde 

van de behuizing om de vloeistofstroom over de omtrek van de axiale drukcompensator te 

verdelen.

15. Hoge-druknozzle volgens een van de voorgaande conclusies, waarbij de nozzlekop 

een of meer spuitkanalen omvat die niet gericht zijn naar de rotatiehartlijn van de nozzlekop.
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Figure 2
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Figure 3
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ABSTRACT

The invention provides a high pressure nozzle, comprising:

a longitudinal housing having a liquid inlet end and a liquid outlet end opposite to the

5 liquid inlet end and comprising an internal channel running from the liquid inlet end to the 

liquid outlet end,

a nozzle head support shaft, rotatably arranged partially in the internal channel and 

comprising a liquid channel in fluid communication with the internal channel, and

a rotary nozzle head supported on the nozzle head support shaft and arranged

10 outside the housing, wherein the rotary nozzle head is arranged to rotate about a 

longitudinal axis of rotation to provide a rotating spraying of liquid jetted from the rotary 

nozzle head, 

characterized in that the high pressure nozzle comprises an axial pressure compensator 

arranged in the internal channel, wherein the axial pressure compensator is arranged to

15 substantially compensate axial pressure force from liquid entering the channel at the liquid 

inlet end.
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Application number

NL2019915WRITTEN OPINION

1, This opinion has been established on the basis of the Safest set of claims filed before the start of the search.

2. With regard to any nucleotide andtor amino acid sequence disclosed in the application and nc< essaty to the 
claimed invention, this opinion has been established on the basis of:

a. type of material:

□ a sequence listing

□ table(s) related to the sequence listing

b. format of material:

□ on paper

O in electronic form

0. time of fiii ng.fu rn ishing:

□ contained in the application as filed.

□ filed together with the application in electronic form.

□ furnished subsequently for the purposes of search.

3. □ in addition, in the case that more than one version or copy of a sequence listing and,Or table relating thereto 
has been filed or furnished, the required statements that the information in the subsequent or additional 
copies is identical to that in tfie application as hied or does not go beyond the application as filed, as 
appropriate, were furnished:.

4, Additional comments:

Box No, V Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement

1. Statement

Nqveity res. Ciaims 
No: Claims

2-14
1 15

inventive step Yes Claims
No: Claims

2-14
1, 1b

1 ndustrial applicability Yes. Claims
Nd: Claims

1 -15

2. Citations and explanations

see separate sheet
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Re Item V

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement

Reference is made to the following documents:

D1 US 2016/067723 A1 (KOLLE JACK J [US]) 10 maart 2016
(2016-03-10)

D3 US 2005/109541 A1 (MARVIN MARK H [US] ET AL) 26 met
2005 (2005-05-26)

1 Novelty

1 1 Claim 1:

1.1.1 The present application does not meet the criteria of novelty because the high 
pressure nozzle of claim 1 is anticipated by prior art documents.

1.1.2 Document DI discloses (the references in parentheses applying to this 
document):

Hoge-druknozzle (see Fig. 68), omvattendeièen langwerpige behuizing (1) 
met een vloeistofinlaateinde (A) en een vloeistofuitlaateinde (see Fig. 6B) 
tegenoverliggend aan de vloeistofinlaateinde en omvattende een inwendig 
kanaal (A, B, C, D) dat van het vloeistofinlaateinde naar het 
vloeistofuitlaateinde loopt,

een nozzlekop-steunas (38), roteerbaar aangebracht gedeeltelijk in het 
inwendige kanaal en omvattende een vloeistofkanaai in fluïdumcommunicatie 
met het inwendige kanaal,

een roteerbare nozzlekop (3C) ondersteund op de nozzlekop-steunas en 
aangebracht buiten de behuizing, waarbij de roteerbare nozzlekop is 
aangebracht om rond een longitudinale rotatiehartlijn te draaien om een 
roterend spuiten van vloeistof die uit de roteerbare nozzlekop wordt gespoten 
te verschaffen (see Fig. 6C), met het kenmerk,

dat de hoge-druknozzle (see Fig. 6B) een axiale drukcompensator (3A) 
omvat die is aangebracht in het inwendige kanaal, waarbij de axiale 
drukcompensator is aangebracht om de axiale drukkracht van vloeistof die 
het kanaal binnengaat aan het vloeistofinlaateinde, in hoofdzaak te 
compenseren (Par. 0041-0042).
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1 1.3 For the sake of completeness it is pointed out that the objection of lack of
novelty of the subject-matter of claim 1 set above could also have been 
substantiated with the document. D3 (see 1,2, 4, 6, Par. 0030 and Fig. 1).

1.2 Claim 15:

1.2.1 The present application does not meet the criteria of novelty because the high 
pressure nozzle of claim 15 is anticipated by prior art documents.

1.2.2 Document Di discloses (the references in parentheses applying to this 
document):

Hoge-druknozzle volgens een van de voorgaande conclusies (see §1 1). 
waarbij de nozzlekop (3c) een of meer spuitkanalen omvat die niet gericht zijn 
naar de rotatiehartlijn van de nozzlekop (see Fig. 6B - 6C, Par. 0044).

1.2.3 For the sake of completeness it is pointed out that the objection of lack of 
novelty of the subject-matter of claim 15 set above could also have been 
substantiated with the document D3 (Fig. 2, Par. 0030).

2 Other claims

Taking into account the state of the art as cited in the international search 
report a high pressure nozzles according to claims 2-14 seems to be new 
and involves an inventive step with regard to the state of the art as cited in 
the search report. None of the documents cited in the international search 
reports discloses rotating high pressure nozzle with all the features according 
to any of the claims 2 - 14. Therefore, the person skilled in the art has no 
incentive to include these features in a high pressure nozzle as reported in 
the cited documents to come to a high pressure nozzle according to claims 
2-14.

It is noted that this suggestion is only for assisting the applicant in his decision 
on how to proceed, it in no way precludes consideration of alternative 
solutions submitted by the applicant. The responsibility for determining the 
text of the application and in particular for defining the subject-matter for 
which protection is sought remains with the applicant.
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3 Industrial applicability

The subject-matter of claims 1-15 can be made in an industry, it is therefore 
considered industrially applicable.

Re hem VII

Certain defects in the international application

1 The features of the claims are not provided with reference signs placed in 
parentheses.
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