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Valve cartridge 

The invention relates to a valve cartridge having a head piece, 

through the center of which piece a spindle passes, by means of 

which spindle a valve can be activated, which valve lies against 

a shoulder formed by a reduction in the inside diameter of the 

head piece, wherein the spindle is sealed off by way of at least 

one O-ring, relative to the head piece. 

Exit of media from fittings is controlled using upper valve 

parts or also valve cartridges.  For this purpose, the upper 

valve part is introduced into the housing of a fitting by means 

of its head piece.  The spindle is connected to a lever, by way 

of which it can be rotated.  In the case of known upper valve 

parts (cf. DE 32 07 895 C2, DE 36 38 180 C2, DE 87 15 044 U1), 

two disks are provided, in each instance, to control the 

through-flow.  The disks are produced from ceramic material.  

One of the two disks - control disk - is arranged in the upper 

valve part so as to rotate, using a driver that stands in 

connection to the spindle.  The other disk - inlet disk - is a 

fixed valve seat disk, also referred to as a fixed disk.  When 

the control disk rotates, the disks slide on one another. 
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In the case of valve cartridges of the type being considered 

here, the head piece has a reduction in diameter on the inside, 

and thereby a shoulder for contact of the valve is formed.  On 

the basis of the reduction in the inside diameter, the head 

piece can be set in place only from the top side, which faces 

the spindle, during assembly of the upper valve part.  Such 

valve cartridges are also referred to as “top loaders.”  In the 

case of these valve cartridges, the spindles have a section 

having an increased outside diameter, in certain regions, which 

section is provided with a groove for holding an O-ring, to 

provide a seal relative to the head piece. 

It has been shown that in the case of these valve cartridges, in 

particular if they have larger dimensions, increased resistance 

to rotation of the spindle occurs, and therefore spindle 

activation is perceived as being stiff. 

This is where the invention wishes to provide a remedy.  The 

invention is based on the task of making available a valve 

cartridge of the above type, which has a reduced resistance to 

rotation.  According to the invention, this task is accomplished 

by means of a valve cartridge having the characteristics of the 

characterizing part of claim 1. 
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With the invention, a valve cartridge is made available, which 

has a reduced resistance to rotation.  Because of the fact that 

a reduction sleeve is introduced into the head piece, which 

sleeve is sealed off relative to the head piece by way of a 

first O-ring, wherein the spindle is sealed off relative to the 

reduction sleeve by way of a second O-ring, the resistance to 

rotation of the spindle is reduced. 

The invention is based on the recognition that the resistance to 

rotation of the spindle increases proportionally to the O-ring 

diameter.  This can be explained by the fact that the friction 

resistance of the spindle relative to the O-ring increases with 

an increasing inside diameter, since a greater circumferential 

surface must be moved along the O-ring per spindle rotation.  

Since the spindle lies against the smaller inside diameter of 

the O-ring, forming a seal, whereas the greater diameter of the 

O-ring lies against the head piece, forming a seal, the friction 

resistance between spindle and O-ring is less than between O-

ring and head piece.  Due to the lower friction resistance, the 

spindle always rotates relative to the O-ring, which in turn 

remains fixed in place on the head piece, due to the greater 

friction resistance relative to it. 
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Because of the fact that the spindle is sealed off, according to 

the invention, by way of a first O-ring, relative to the 

reduction sleeve introduced into the head piece, the spindle 

section having an increased outside diameter, which is present 

in the state of the art, is no longer required, and thereby an 

O-ring having a lesser inside diameter can be used.  As a 

result, the friction surface is reduced, and thereby, in turn, 

the resistance to rotation of the spindle is reduced. 

In a further development of the invention, the reduction sleeve 

has an annular groove on its outside, which faces the head 

piece, to hold the first O-ring.  As a result, positioning of 

the first O-ring in the correct position is guaranteed. 

In an embodiment of the invention, the reduction sleeve has a 

sealing surface for contact with the second O-ring on its inner 

side, which faces the spindle, which surface is arranged offset 

from the annular groove, preferably on its side of the annular 

groove that faces the valve.  As a result, an offset arrangement 

of the two O-rings relative to one another is achieved, and 

thereby the wall thickness of the reduction sleeve and thereby 

its stability are increased.  Alternatively, the sealing surface 
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can also be arranged parallel and opposite to the annular 

groove. 

In a further embodiment of the invention, the sealing surface is 

formed by a section of the reduction sleeve, the inside diameter 

of which has been expanded.  As a result, the guidance of the 

second O-ring, which is preferably guided in an annular groove 

of the spindle, is supported. 

In a further development of the invention, the reduction sleeve 

has a circumferential collar on the end side, with which collar 

it lies against the head piece.  As a result, axial positioning 

of the reduction sleeve is achieved.  Alternatively, a groove 

for engagement of a groove ring (also referred to as a retaining 

ring or circlip) can also be introduced into the reduction 

sleeve, on its outside that faces the head piece. 

In an embodiment of the invention, the spindle has an axial 

through bore for the passage of water.  In this regard, the 

spindle is preferably axially displaceable in the head piece.  

As a result, a very compact structure of the valve cartridge can 

be achieved, since the cartridge, in particular, does not have 

any multiple shoulders for axial fixation of the spindle, and 
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thereby a minimized outside diameter of the head piece is made 

possible.  At the same time, the inside diameter of the passage 

bore for the water through-flow can be maximized.  The axial 

fixation of the spindle of a valve cartridge structured in this 

manner can take place during the course of integration into the 

passage fitting, by means of a stop required for this purpose. 

In a further embodiment of the invention, the spindle has a 

coupling section having a non-round, preferably a polygonal 

cross-section, outside of the head piece.  As a result, coupling 

with an operating part within a valve fitting is made possible 

with minimized construction space. 

In a further development of the invention, the valve is formed 

by a control disk and an inlet disk that lies tightly against 

the first and is held in the head piece in a torque-proof 

manner.  In this regard, it is advantageous if the valve lies 

against the shoulder, forming a seal, by way of a sealing ring. 

In an embodiment of the invention, the spindle has at least one 

tang on the end side, by way of which tang it is connected to 

the control disk with shape fit.  As a result, a compact, 
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torque-proof connection between spindle and control disk is 

achieved. 

The invention is furthermore based on the task of making 

available a valve fitting, the spindle of which has a reduced 

resistance to rotation.  According to the invention, this task 

is accomplished by means of a fitting having the characteristics 

of claim 12.  Because of the fact that a cartridge of the above 

type is introduced into the fitting, wherein the spindle lies 

against a stop arranged in the fitting with its free end, 

whereby it is fixed in place axially, a very compact structure 

of the fitting housing is achieved.  Preferably, an activation 

part is provided, which is connected to the coupling section 

with shape fit.  In this regard, the activation part can be 

formed by a lever that can pivot or by an electric motor drive.  

In a further development of the invention, a water inflow 

connector and a water outflow connector are provided, which 

align with one another and between which the valve cartridge is 

arranged.  As a result, a compact construction of the fitting is 

achieved. 

Other embodiments and further developments of the invention are 

indicated in the remaining dependent claims.  An exemplary 
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embodiment of the invention is shown in the drawing and will be 

described in detail below.  The figures show: 

Fig. 1 the schematic representation of a valve cartridge 

a) partly in a front view, partly in an axial section; 

b) in a top view; 

Fig. 2 the representation of the head piece of the valve 

cartridge from Figure 1 

a) partly in a front view, partly in an axial section; 

b) in a top view; 

Fig. 3 the representation of the spindle of the valve 

cartridge from Figure 1 

a) partly in a front view, partly in an axial section; 

b) in a view from below; 

c) in a sectional representation A-A; 

Fig. 4 the representation of the reduction sleeve of the 

valve cartridge from Figure 1 

a) partly in a front view, partly in an axial section; 

b) in a view from below; 

Fig. 5 the representation of the inlet disk of the valve 

cartridge from Figure 1 

a) in a top view; 

b) in a view from below; 
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c) in a side view; 

d) in section A-B; 

Fig. 6 the representation of the control disk of the valve 

cartridge from Figure 1 

a) in a top view; 

b) in a view from below; 

c) in a side view; 

d) in section A-A; 

Fig. 7 the representation of the lip seal of the valve 

cartridge from Figure 1; 

Fig. 8 the schematic representation of a valve cartridge in a 

further embodiment, partly in a front view, partly in 

an axial section; 

Fig. 9 the representation of the head piece of the valve 

cartridge from Figure 8 

a) partly in a front view, partly in an axial section; 

b) in a top view; 

Fig. 10 the representation of the spindle of the valve 

cartridge from Figure 8 

a) partly in a front view, partly in an axial section; 

b) in a view from below; 

Fig. 11 the representation of the reduction sleeve of the 

valve cartridge from Figure 8 
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a) partly in a front view, partly in an axial section; 

b) in a view from below; 

Fig. 12 the schematic representation of a passage valve 

fitting 

a) in a longitudinal section; 

b) in section A-A. 

The valve cartridge according to Figure 1, chosen as an 

exemplary embodiment, has a head piece 1 through the center of 

which a spindle 2 passes, guided radially in the piece.  A 

reduction sleeve 5 is set into the head piece 1, which sleeve is 

sealed off relative to the head piece 1 by way of a first O-ring 

91, and in which sleeve the spindle 2 is guided, which spindle 

is sealed off relative to the reduction sleeve 5 by way of a 

second O-ring 92. 

By way of the spindle 2, a valve can be activated, which makes 

contact, by way of a lip seal 90, with a shoulder 15 arranged in 

the head piece 1, which shoulder is formed by a section 14 of 

the head piece 1 having a reduced inside diameter.  In the 

exemplary embodiment, the valve is formed by a control disk 3 

and an inlet disk 4.  The control disk 3 is connected to the 

spindle 2 with shape fit and guided radially in the head piece 
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1.  The inlet disk 4 is arranged in the head piece 1 on the side 

of the control disk 3 that faces away from the spindle 2, 

followed by the lip seal 90 that makes contact with the shoulder 

15 of the head piece 1.  The control disk 3 lies on the inlet 

disk 4, forming a seal.  In the exemplary embodiment, the 

control disk 3 and the inlet disk 4 are configured as ceramic 

disks. 

In the exemplary embodiment, the head piece 1 is configured as a 

brass part and consists of a cylindrical hollow body, into the 

outer mantle surface of which a groove 11 for holding an O-ring 

93 is introduced.  At the level of the groove 11, the section 14 

having a reduced inside diameter is arranged on the inside, with 

an inside diameter that narrows conically in the direction of 

the lip seal 90, which section has a ring-shaped surface that 

forms the shoulder 15.  At a distance from the shoulder 15, a 

groove 13 for holding the lip seal 90 is introduced into the 

inner mantle surface of the head piece.  Furthermore, two axial 

grooves 12 are arranged on the inside, diametrically opposite 

one another, which grooves extend from the end of the head piece 

1 that faces away from the shoulder 16 all the way to the groove 

13.  The axial grooves 12 hold the projections 41 of the inlet 
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disk 4, and thereby this disk is held in the head piece 1 in a 

torque-proof manner. 

The spindle 2 is configured as an essentially cylindrical brass 

lathed part and has an axial through-bore 21 for passage of 

water in the center.  On the end side, two tangs 22 for a shape-

fit connection to the control disk 3 are arranged on the 

spindle, diametrically opposite one another.  A sealing groove 

23 for holding the second O-ring 92 follows the tangs 22.  The 

spindle 21 is sealed off relative to the reduction sleeve 5 by 

way of the second O-ring 92.  The sealing groove 23 is followed 

by a cylindrical section 24, by way of which the spindle 1 is 

guided in the reduction sleeve 5.  Approximately in the center, 

a coupling section 25 is formed circumferentially on the outer 

mantle surface of the spindle 2, which section is configured in 

the form of an irregular hexagon.  On the end face of the 

spindle that lies opposite the tangs 22, a circumferential ring 

ridge 26 is arranged, which holds a sealing disk 95.  At a 

distance from the ring ridge 26, a sealing groove 27 for holding 

a further O-ring 94 is introduced into the spindle.  The spindle 

2 is arranged in the head piece 1 so that it can rotate by way 

of the reduction sleeve 5, but it is axially displaceable. 
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The control disk 3 has an essentially barrel-shaped 

configuration, from which two circular cut-outs 31 that lie 

opposite one another have been removed.  In the exemplary 

embodiment, the circular cut-outs 31 have an angle of 

approximately 90°.  On its side facing the spindle 2, the 

control disk 3 has a ring-shaped lug 32.  The ring-shaped lug 32 

comprises the tangs 22 of the spindle 2 in the assembled state.  

At the foot of the lug 32, recesses 33 are formed, into which a 

tang 22 engages, in each instance.  On its end face that faces 

away from the spindle 2, a depression 34 is introduced into the 

control disk 3. 

The inlet disk 4 is configured to be essentially cylindrical, 

and has two projections 41 that lie diametrically opposite one 

another on the circumference of the disk.   

With the projections 41, the inlet disk 4 engages into the axial 

grooves 12, which are arranged on the inside in the head piece 1 

for this purpose, and thereby the inlet disk 4 is held in the 

head piece 1 in a torque-proof manner.  The inlet disk 4 lies on 

the lip 902 of the lip seal 90 and has sector-shaped passage 

openings 42.  In the exemplary embodiment, two passage openings 

42 that lie opposite one another are provided. 
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In the exemplary embodiment, the lip seal 90 is formed from 

rubber and comprises a ring piece 901, on which a lip 902 is 

formed on the end face that faces the inlet disk 4.  The lip 902 

has an essentially trapezoid configuration in cross-section.  

The lip 902 is arranged at an angle relative to the horizontal.  

The outer surface of the lip 902 lies against the inlet disk 4, 

forming a seal.  The ring piece 901 is provided with a flange 

903 on the outside, which engages into the groove 13 of the head 

piece 1.  On the inside, a bulge 904 is formed on the ring piece 

901.  The outside of the bulge 94 lies flat on the shoulder 15 

of the section 14 that has a reduced inside diameter. 

The reduction sleeve 5 is configured as a brass part that is 

essentially a hollow cylinder, and has a cylindrical section 51 

on its end that faces the control disk 3, which section is 

followed by an annular groove 52 for holding the first O-ring 

91, which groove is delimited, on its sides that lie opposite 

the cylindrical section 51, by a circumferential collar 53, 

which projects radially beyond the cylindrical section 51 and 

with which the reduction sleeve 5 lies on the head piece 1.  On 

the inside, a section 54 having a reduced inside diameter is 

arranged in the reduction sleeve, in the region of the 

cylindrical section 51, which section forms the sealing surface 
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for the second O-ring 92, by way of which the spindle 2 is 

sealed off relative to the reduction sleeve 5. 

In Figure 8, a valve cartridge is shown in a further embodiment.  

In the case of this valve cartridge, a reduction sleeve 5’ 

having a modified outer contour is provided, which is inserted 

completely into the head piece 1’.  The modified reduction 

sleeve 5’ is shown in Figure 11.  The inside contour of this 

reduction sleeve 5’ is unchanged and has a section 54 having a 

expanded inside diameter, which section forms a sealing surface 

for the second O-ring 92, by way of which the spindle 2 is 

sealed off relative to the reduction sleeve 5’.  On the outside, 

an annular groove 55 for holding the first O-ring 91 is 

introduced into the reduction sleeve 5’, in the region of the 

section 54 having an expanded inside diameter.  This first O-

ring 91 is therefore arranged at the same level as the second O-

ring 92.  A groove 56 for holding a groove ring 57 is introduced 

at a distance from the annular groove 55, by way of which ring 

the reduction sleeve 5’ is held axially in the head piece 1’.  

For this purpose, a groove 16 is introduced into the head piece 

1’, into which groove the groove ring 57 engages.  For the 

remainder, the head piece 1’ - aside from a circumferential 

chamfer 17 introduced on the inside, on the side of the head 
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piece that faces the spindle 2’ - is unchanged.  In this 

exemplary embodiment, the spindle 2’ is configured to be 

unchanged, to a great extent.  It merely additionally has a 

circumferential collar 28 on the side of the cylindrical section 

24 that faces the coupling section 25, which collar projects 

into the chamfer 17 of the head piece. 

In Figure 12, a fitting housing 6 is shown, into which a valve 

cartridge according to the invention, according to Figure 1, is 

inserted.  The fitting housing 6 comprises a water inflow 

section 61 and a water outflow section 62, through which a water 

inflow channel is guided, as well as a drive section 63. 

The water inflow section 61 has a cylindrical cartridge holder 

611 as part of the water inflow channel, which holder is 

delimited by means of a section 612 having a reduced inside 

diameter, by means of which section a stop 613 is formed.  On 

the end side, the water inflow section 61 has an outside thread 

614 on the outside, for connecting a water inflow line. 

The water outflow section 62 comprises a stepped bore 621, as 

part of the water inflow channel, which bore has a first 

cylindrical section 622, followed by a second cylindrical 
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section 623 having a reduced inside diameter, which makes a 

transition into a conically narrowing section 624, which opens 

into a third cylindrical section 625, which is followed by a 

fourth cylindrical section 626 having an expanded inside 

diameter, by means of which a ring-shaped contact surface 627 is 

formed.  On the end side, the water outflow section 62 has an 

outside thread 628 on the outside, for connecting a water 

outflow line. 

The drive section 63 is configured to be essentially cylindrical 

and opens into a gear mechanism space 64 that has a passage 641 

that opens out between the water inflow section 61 and the water 

outflow section 62.  Furthermore, a measurement bore 631 is 

arranged in the drive section 63, which bore opens into the 

second section 623 of the stepped bore 621. 

The valve cartridge is introduced into the cartridge holder 611, 

wherein the head piece 1 lies against the stop 613 by way of the 

collar 53 of the reduction sleeve 5.  The reduction sleeve 5 is 

thereby axially fixed in place between the head piece 1 and the 

stop 613.  The head piece 1 is sealed off relative to the 

cartridge holder 611 by way of the O-ring 93.  The spindle 2 of 

the valve cartridge projects through the section 612 that has a 
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reduced inside diameter.  A bevel 71 of a bevel gear 7 is 

applied to the coupling section 25; in the exemplary embodiment, 

this bevel is formed by a ring part 711 in the form of a hollow 

cylinder, on which part a bevel segment 712 is arranged on the 

outside. 

The bevel segment 712 spans an angle of 110° of the ring part 

711.  Depending on the maximal desired angle of rotation of the 

spindle 2, the bevel segment 712 can also span a lesser or a 

greater angle of the ring part 711.  The ring part 711 has an 

inside contour of an irregular hexagon, which corresponds to the 

outside contour of the coupling section 25, on which it is 

arranged.  The bevel 71 is thereby connected with the spindle 

with such shape fit, wherein the bevel 71 projects into the 

passage 641 with its bevel segment 712. 

On the head side, the spindle lies against the contact surface 

627 of the water outflow section 62, relative to which it is 

sealed off by way of the sealing disk 95.  Radially, the spindle 

is sealed off relative to the fourth cylindrical section 626 of 

the stepped bore 621 by way of the O-ring 94 that is arranged in 

the sealing groove 27. 
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An electric motor 8 is arranged in the drive section 63, the 

drive shaft 81 of which motor projects into the gear space 64.  

A bevel gear pinion 72 is applied to the drive shaft 81, which 

pinion is in engagement with the bevel segment 712 of the bevel 

71.  To regulate the stream of water that flows through the 

water outflow section 62, a control and regulation device - not 

shown - is provided, which is connected to a sensor introduced 

into the measurement bore 631, preferably a flow and/or 

temperature sensor, and by way of which the electric motor 8 can 

be controlled. 
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Claims 

1. Valve cartridge having a head piece (1, 1’), through the 

center of which piece a spindle (2, 2’) passes, by means of 

which spindle a valve can be activated, which valve lies 

against a shoulder (15) formed by a reduction in the inside 

diameter of the head piece (1, 1’), wherein the spindle (2, 

2’) is sealed off by way of at least one O-ring, relative 

to the head piece, characterized in that a reduction sleeve 

(5, 5’) is introduced into the head piece (1), which sleeve 

is sealed off relative to the head piece (1, 1’) by way of 

a first O-ring (91), wherein the spindle (2, 2’) is sealed 

off relative to the reduction sleeve (5, 5’) by way of a 

second O-ring (92). 

2. Valve cartridge according to claim 1, characterized in that 

the reduction sleeve (5, 5’) has an annular groove (52, 55) 

on its outside, which faces the head piece (1, 1’), to hold 

the first O-ring (91). 

3. Valve cartridge according to claim 2, characterized in that 

the reduction sleeve (5, 5’) has a sealing surface for 

contact with the second O-ring (92) on its inner side, 
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which faces the spindle (2, 2’), which surface is arranged 

parallel opposite to or axially offset from the annular 

groove (52, 55), preferably on its side of the annular 

groove that faces the valve. 

4. Valve cartridge according to claim 3, characterized in that 

the sealing surface is formed by means of a section (54) of 

the reduction sleeve (5, 5’) that has an expanded inside 

diameter. 

5. Valve cartridge according to one of the preceding claims, 

characterized in that the reduction sleeve (5, 5’} has a 

circumferential collar (53) on the end side, with which 

collar it lies against the head piece (1), or that a groove 

(56) for engagement of a groove ring (57) is introduced 

into is outer mantle surface. 

6. Valve cartridge according to one of the preceding claims, 

characterized in that the spindle (2, 2’) has an axial 

through bore (21) for the passage of water. 
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7. Valve cartridge according to claim 6, characterized in that 

the spindle (2, 2’) is axially displaceable in the head 

piece. 

8. Valve cartridge according to claim 6 or 7, characterized in 

that the spindle (2, 2’) has a coupling section (25) having 

a non-round, preferably a polygonal cross-section, outside 

of the head piece. 

9. Valve cartridge according to one of the preceding claims, 

characterized in that the valve is formed by a control disk 

(3) and an inlet disk (4) that lies tightly against the 

first and is held in the head piece (1, 1’) in a torque-

proof manner. 

10. Valve cartridge according to one of the preceding claims, 

characterized in that the valve lies against the shoulder, 

forming a seal, by way of a sealing ring. 

11. Valve cartridge according to claim 9 or 10, characterized 

in that the spindle (2, 2’) has a tang (22) on the end 

side, by way of which tang it is connected to the control 

disk (3) with shape fit. 
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12. Fitting, in particular a sanitary fitting, having a water 

through-flow channel into which a valve cartridge according 

to one of claims 7 to 11 is introduced, wherein the spindle 

(2, 2’) lies against a stop (613) arranged in the fitting 

housing (6) of the fitting with its free end. 

13. Fitting according to claim 12, characterized in that an 

activation part is provided, which is connected to the 

coupling section (25), which is structured to be non-round 

for this purpose, with shape fit, wherein the activation 

part comprises a lever that can pivot or a motor drive, in 

particular electric motor (8). 

14. Fitting according to claim 12 or 13, characterized in that 

a water inflow connector and a water outflow connector are 

provided, which align with one another and between which 

the valve cartridge is arranged.


