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(57) ABSTRACT 

A filter may include a filter housing having a filter housing 
crucible and a filter housing cover. A ring filter element may 
be arranged in the filter housing and have an axially project 
ing pin on a lower end disc. The pin may be configured to be 
received by a channel on the filter housing crucible side when 
the filter device is assembled. A tube-shaped dome may be 
arranged on the filter housing crucible and engage an inner 
chamber of the ring filter element and a guide contour may be 
arranged on a free end of the tube-shaped dome and interact 
with a guide element arranged on the ring filter element. 
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FILTER DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application claims priority to German Patent 
Applications 10 2009 049 868.0 filed on Oct. 20, 2009 and 
PCT/EP2010/062684 filed on Aug. 31, 2010, which are 
hereby incorporated by reference in their entireties. 

TECHNICAL FIELD 

0002 The present invention relates to a filter device, in 
particular an oil or fuel filter, comprising a filter housing 
having a filter housing crucible and a filter housing cover, 
according to the preamble of claim 1. 

BACKGROUND 

0003. In generic filter devices, in order to ensure that an 
authorised ring filter element is used, a pin projecting axially 
from a lower end disc is often arranged thereon, by means of 
which pin the ring filter element engages in a channel on the 
filter housing crucible side when the filter device is 
assembled, and the filter device can then only be put into use 
if the used ring filter element has the necessary pin in the right 
place. As a result of this, the use of unauthorised ring filter 
elements and consequently damage to an internal combustion 
engine, for example, can in particular be prevented. With Such 
filter devices, however, the assembly thereof, in particular the 
mounting of the ring filter element in the filter housing has 
proven difficult. 

SUMMARY 

0004. The present invention concerns itself with the prob 
lem of specifying for a filter device of the generic type an 
improved or at least a different embodiment, which has a 
simple design and makes assembly of the filter device easier. 
0005. This problem is solved according to the invention by 
the Subject matter of the independent claim 1. Advantageous 
embodiments form the subject matter of the dependent 
claims. 
0006. The present invention is based on the general con 
cept of providing, in a filter device known perse comprising 
a filter housing having a filter housing crucible and a filter 
housing cover, a tube-shaped dome on the filter housing cru 
cible, which dome is used as a guide for a ring filter element 
to be inserted into the filter housing crucible. The ring filter 
element to be used has an axially projecting pinona lower end 
disc, by means of which pin it engages at least partially in a 
channel on the filter housing crucible side and seals the chan 
nel in a leakproofmanner when the filter device is assembled. 
The tube-shaped dome provided according to the invention 
on the filter housing crucible engages in an inner chamber of 
the ring filter element when the filter device is assembled. The 
said tube-shaped dome according to the invention has at its 
free end a guide contour, which interacts with a guide element 
arranged on the ring filter element in Such a manner that the 
latter is guided along the guide contour during assembly and 
thereby makes it possible for the pin to be inserted in a simple 
and precise manner into the channel on the filter housing 
crucible side. The provision of the guide contour on the tube 
shaped dome of the filter housing crucible not only provides 
an extremely simple way of guiding the ring filter element, 
but in particular other guide contours of often complex design 
can be omitted thereby. Despite the relatively simple design 
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of the embodiment of the guide contour, it guides the ring 
filter element during assembly in an exact and targeted man 
ner, it being possible as the pin on the ring filter element side 
slides along the guide contour for the pinto be guided reliably 
in the direction of the channel on the filter housing crucible 
side and also introduced into the channel. The assembly of the 
filter device can thus also be greatly simplified with the tube 
shaped dome provided according to the invention with its 
guide contour. 
0007. In an advantageous development of the solution 
according to the invention, the guide contour on the dome side 
has an axial groove, towards which the guide element is 
guided when the filter device is assembled, and which is 
arranged relative to the pin on the ring filter element side in 
Such a manner that the latter is introduced into the channel on 
the filter housing crucible side if the guide element enters the 
axial groove. This exact alignment of the pin relative to the 
guide element and the interaction of the guide element with 
the guide contour on the dome side mean that only authorised 
ring filter elements can be inserted into the filter device and 
not other ring filter elements which for example do not have a 
pin. In the latter case, the channel on the filter housing cru 
cible side is not sealed and allows a bypass flow which cir 
cumvents the ring filter element and greatly reduces the fil 
tering effect of the filter device. Ifring filter elements with a 
pin are used, both the guide element and a distance between 
this and the pin must correspond to precisely predefined 
dimensions, so that when the guide element interacts with the 
guide contour on the dome side, the pin also enters the chan 
nel on the filter housing crucible side if the guide element is 
pushed into the axial groove of the guide contour. Thus the 
use of unauthorised ring filter elements is generally at least 
greatly made more difficult, as a result of which damage to an 
internal combustion engine connected to the filter device can 
be reduced or completely ruled out. 
0008. In an advantageous development of the solution 
according to the invention, the guide contour on the dome is 
formed like a circular ramp, the axial groove being arranged 
between the highest and the lowest point of the ramp. When 
the ring filter element is placed on, it therefore slides with its 
guide elementalong the circular ramp until it reaches the axial 
groove and can be pushed, or slides, into the latter. This 
insertion or sliding process can be produced for example by 
screwing the filter housing cover onto the filter housing cru 
cible. Alternatively, it is also conceivable for the guide con 
tour on the dome to be formed like an inclined hollow needle, 
the axial groove being arranged at the lowest point. In this 
case, the guide element can be guided particularly Smoothly 
towards the axial groove and thus the pin can be guided 
particularly smoothly towards the channel on the filter hous 
ing side. In contrast to filter devices known from the prior art, 
in which the pin on the ring filter element side was often used 
as a sliding element, the pin according to the invention no 
longer has to have such a sliding property and can therefore be 
formed for example from an elastic material, in particular 
from rubber. The tube-shaped dome on the filter housing 
crucible can for example form part of a clean channel. 
0009 Further important features and advantages of the 
invention can be found in the Subclaims, the drawings and the 
associated description of the figures using the drawings. 
0010. It is self-evident that the features which are men 
tioned above and those which are still to be explained below 
can be used not only in the combination specified in each 
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case, but also in other combinations or alone without depart 
ing from the scope of the present invention. 
0011 Preferred exemplary embodiments of the invention 
are shown in the drawings and are explained in more detail in 
the following description, with the same reference symbols 
referring to the same or similar or functionally identical com 
ponents. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 
0013 FIG. 1 schematically shows a filter device according 
to the invention in a sectional diagram, 
0014 FIG. 2 schematically shows a first possible embodi 
ment of a guide contour on a tube-shaped dome of the filter 
device, 
0015 FIG.3 schematically shows an illustration as in FIG. 
2, but with a differently formed guide contour, 
0016 FIG. 4a to d schematically show an interaction 
between the guide element and the guide contour in a con 
figuration according to FIG. 3, 
0017 FIG.5a to dischematically show an illustration as in 
FIG.4, but with a guide contour formed according to FIG. 2, 
0018 FIG. 6 schematically shows a possible embodiment 
of a pin projecting axially from an end disc, 

In the figures, 

0019 FIG. 7 schematically shows a view of a ring filter 
element as in FIG. 6, but with a different embodiment of the 
pin, 
0020 FIG. 8 schematically shows a sectional diagram as 
in FIG. 6, but with an embodiment of the pin as in FIG. 7, 
0021 FIG. 9 schematically shows a sectional diagram 
through the filter device and a view of a possible embodiment 
of a further end disc of the ring filter element with a sealing lip 
facing upwards, 
0022 FIG. 10 schematically shows an illustration as in 
FIG. 9, but with a lower end disc with a sealing lip facing 
downwards, 
0023 FIGS. 11a, b schematically show different embodi 
ments of lower end discs with individual seals, 
0024 FIG. 12 schematically shows an exploded diagram 
and an assembled position of a Support-structure-like inner 
shroud with the lower end disc of the ring filter element, 
0025 FIG. 13a schematically shows a sectional diagram 
through the lower end disc in the connection region to the 
inner shroud, 
0026 FIG. 13b schematically shows an illustration as in 
FIG.13a, but with a sealing lip facing in a different direction, 
0027 FIG. 14 schematically shows an illustration as in 
FIG. 12, but with a different seal, 
0028 FIG. 15a, b schematically show sectional diagrams 
through the lower end disc in the connection region to the 
inner shroud and different seals, 
0029 FIG. 16a to c schematically show different embodi 
ments of the lower end disc and the associated seals, 
0030 FIG. 17a, b schematically show two assembly steps 
of the ring filter element in the filter housing crucible, 
0031 FIG. 18 schematically shows a sectional diagram 
through a further filter device, 
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0032 FIG. 19 in each case schematically shows sectional 
diagrams through the filter device according to FIG. 18 in the 
region of a bypass valve and a check valve. 

DETAILED DESCRIPTION 

0033 According to FIG. 1, a filter device 1 according to 
the invention, for example an oil or fuel filter, or an air filter 
for a motor vehicle, has a filter housing 4 formed from a filter 
housing crucible 2 and a filter housing cover 3 which can be 
screwed to the latter. Arranged inside the filter housing 4 is a 
ring filter element 5, which is known perse and is for example 
Supported by means of a Support-structure-like inner shroud 7 
with respect to an inner chamber 6. The ring filter element 5 
is delimited in the axial direction in a likewise known manner 
by an upper end disc 8 and a lower end disc 9. A pin 10 which 
projects from the lower end disc 9 in the axial direction is 
provided (cf. for example FIGS. 6 and 7), which preferably 
engages in a leakproof manner in a channel 11 on the filter 
housing crucible side and thereby seals it when the filter 
device 1 is completely assembled. To this end, a sealing 
element formed in a known manner, for example an O-ring 
seal 12, can be provided on the pin 10. The channel 11 is in 
most cases a no-load channel. 

0034) Furthermore, a tube-shaped dome 13 (cf. FIGS. 2 
and 3) is provided on the filter housing crucible 2, which 
dome engages in the inner chamber 6 of the ring filter element 
5 and for example forms part of a clean channel when the filter 
device 1 is assembled. According to the invention, a guide 
contour 14 is provided on a free end of the said tube-shaped 
dome 13, which guide contour interacts with a guide element 
15 (cf. for example FIGS. 4 and 5) arranged on the ring filter 
element 5. This guide contour 14 can for example beformed 
like a circular ramp, as shown in FIG. 3, or else like an 
inclined hollow needle, as shown for example in FIG. 2. A 
common feature of both guide contours 14 is that they have an 
axial groove 16, towards which the guide element 15 is 
guided during assembly of the filter device 1, and which is 
aligned relative to the pin 10 in such a manner that the latter 
can be introduced into the channel 11 on the filter housing 
crucible side if the guide element 15 enters or is pushed into 
the axial groove 16. 
0035 Assembly of the filter device 1 is shown in different 
method steps in FIGS. 4a to 4d. First, in assembly step 4a, the 
ring filter element 5 is inserted into the filter housing crucible 
2 until it rests with the guide element 15 on the guide contour 
14 on the dome side. The ring filter element 5 is then rotated, 
for example by screwing on the filterhousing cover 3, so that 
the guide element 15, as shown in FIG. 4b, slides along the 
guide contour 14 as far as the axial groove 16, which is 
preferably arranged between the highest and the lowest point 
of the ramp-like guide contour 14. After it has reached the 
axial groove 16, the pin 10 is aligned coaxially flush with the 
channel 11, so that the ring filter element 5 can be pushed in 
the axial direction with the guide element 15 into the axial 
groove 16 and at the same time with the pin 10 into the 
channel 11. This state is shown for example in FIG. 4d. 
0036 An installation process of the ring filter element 5 
functions in the same manner if the guide contour 14 is 
configured like a hollow needle, as shown in FIGS. 5a to 5d. 
With such a guide contour 14, the axial groove 16 preferably 
lies at the lowest point of the guide contour 14. It is not 
important whether the guide element 15 is arranged on the 
inner shroud 7, as shown for example in FIGS. 4a to 4d, or on 
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the lower end disc 9, as shown in FIGS.5a to 5d. In both cases 
the guide element 15 is formed as a guide pinpointing radially 
inwards. 
0037. It can be seen in FIGS. 4a to 4d that the lower end 
disc 9 is sealed off from the dome 13 by means of a sealing lip 
17, which bears againstan outerface of the tube-shaped dome 
13 in a leakproof manner when the ring filter element 5 is 
installed. The said sealing lip 17 is flexible and preferably 
formed in one piece with the lower end disc 9. It is not 
important for the sealing function whether the sealing lip 17 
faces upwards, as shown for example in FIG. 9, or down 
wards, as shown for example in FIG. 10, when the ring filter 
element 5 is installed. Alternatively, it is also conceivable for 
a separate sealing ring 18 to be provided on the lower end disc 
9, which seal bears against the outer face of the tube-shaped 
dome 13 in a leakproof manner when the ring filter element 5 
is installed. Such a sealing ring 18 is shown for example in 
FIGS. 5, 7, 11, 14, 15a and 16c. 
0038 A particular advantage of the filter device 1 accord 
ing to the invention is that the pin 10, rather than sliding along 
the ramp and thereby being configured as a sliding element as 
in the prior art, can be elastic, for example formed from 
rubber, as the pin 10 no longer has to have any sliding prop 
erties. 

0039. It can be seen in FIG. 6 that, in contrast to FIGS. 7 
and 8, the pin 10 can simply be tube-shaped and bears an 
O-ring seal 12 on a head. However, the pin 10 can of course 
also have a cross-like cross-sectional structure, as can be seen 
for example in FIGS. 7 and 8, as a result of which the pin 10 
is more rigid overall. The ring filter element 5 can generally 
be formed as a folded star with a paper or flowable filter 
material. 
0040 FIG. 9 shows a ring filter element 5 and the lower 
end disc 9 thereof in detail, which likewise has a simply 
tube-shaped pin 10, on the free end of which an O-ring seal 12 
is arranged. In contrast to FIG. 10, the lower end disc 9 of the 
ring filter element 5 in FIG.9 has an upwardly facing sealing 
lip 17. It is generally conceivable for the entire lower end disc 
9 to be produced, in particular injection moulded, from a 
single material, for example from plastic or rubber, so that the 
sealing lip 17 is simply moulded onto the lower end disc 9. 
0041 FIG. 11a and 11b show different seals 18, 19, the 
seal in 11 a being configured for example simply as a sealing 
coating 19 on a radially inwardly facing ring web 20 in a 
similar manner to that of FIG. 15b. In contrast, the sealing 
ring 18 as shown in FIGS. 11b, 14 and 15a is formed as a 
separate component, for example from silicone or a fleece 
material. 
0042 FIG. 12 shows an exploded diagram and an assem 
bly position of the inner shroud 7 with the associated lower 
end disc 9, it being possible for the latter to have an upwardly 
facing sealing lip 17 in the case of FIG.13a and a downwardly 
facing sealing lip 17 in the case of FIG. 13b. The guide 
element 15 is arranged on the inner shroud 7, which also has 
a further guide element 15', which interacts with a guide 
contour 14' arranged on the lower end disc 9. However, the 
guide element 15 of FIGS. 14 and 15 is arranged on the lower 
end disc 9. In contrast to FIGS.13a, b, the lower end disc 9 of 
FIG. 15 has no sealing lip 17 but a sealing ring 18 (cf. FIG. 
15a) or a sealing coating 19 (cf. FIG. 15b). 
0043 FIGS. 16a, b and c show the individual sealing vari 
ants again, so FIG. 16a shows an upwardly facing sealing lip 
17 which bears against the dome 13, while the lower end disc 
9 of FIG. 16b has a downwardly facing sealing lip 17. FIG. 
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16c shows a further variant of the guide contour 14, an addi 
tional sealing ring 18 being arranged on the lower end disc 9 
in this case. FIGS. 17a and 17b also show how the sealing lip 
17 in the embodiment of FIG. 16a bears against the outer 
lateral surface of the dome 13, if the ring filter element 5 has 
reached its final rotary position and can be pushed axially 
downwards into this position. One condition for this axial 
displacement of the ring filter element 5 over the dome 13 is 
that the guide element 15 on the ring filter element side is in 
the axial groove 16, which means at the same time that the pin 
10 can be arranged coaxially flush with the channel 11 on the 
filter housing crucible side and introduced into the channel. 
This is shown for example in FIGS. 17a and 17b. 
0044 FIG. 18 shows a further filter device 1, with a check 
valve 21 and a bypass valve 22. In this case too the dome 13, 
which is likewise arranged centrally, has a guide contour 14 at 
its free end, which interacts with a guide element 15 on the 
filter element side (not shown). Here too a pin 10 (not shown) 
is arranged on the ring filter element 5 or on the lower end disc 
9 thereof, which pin engages in a channel 11 on the filter 
housing crucible side and seals the channel in a leakproof 
manner when the filter device 1 is completely assembled. 
0045 Decisive advantages relating to the operation and 
assembly of the filter device can be achieved with the filter 
device 1 according to the invention: Firstly, the use of unau 
thorised ring filter elements, which would for example result 
in damage to an internal combustion engine, can be reliably 
prevented, as these would have to have the guide element 15 
on the ring filter element side and the guide contour 14 on the 
dome side, and the pin 10 aligned exactly with the guide 
element 15, in order to able to be installed correctly in the filer 
device 1. If for example a ring filter element without a pin 10 
is used, the channel 11, in particular the no-load channel, is 
not sealed in a leakproof manner, and a bypass flow which 
circumvents the ring filter element is produced. At the same 
time, the assembly and in particular the replacement of the 
ring filter element 5 according to the invention can be con 
siderably simplified, as a restricted guidance device is pro 
duced by means of the guide element 15 and the guide contour 
14, which, when the filter housing cover 3 is screwed on, 
forces the ring filter element 5 to be positioned in such a 
manner that the pin 10 is aligned flush with the channel 11 and 
thus can be introduced without problems into the latter. It is of 
further advantage that in the present filter device 1, the pin 10 
no longer has to have sliding properties and for this reason can 
beformed for example much more flexibly, in particular from 
rubber. 

1. A filter device, comprising: a filterhousing having a filter 
housing crucible and a filter housing cover, a ring filter ele 
ment arranged in the filter housing and having an axially 
projecting pin on a lower end disc, the pin configured to be 
received by a channel on the filter housing crucible side when 
the filter device is assembled, 

a tube-shaped dome arranged on the filterhousing crucible 
and engaging an inner chamber of the ring filter element 
when the filter device is assembled, and 

a guide contour arranged on a free end of the tube-shaped 
dome and configured to interact with a guide element 
arranged on the ring filter element. 

2. The filter device according to claim 1, 
wherein the guide contour on the dome side has an axial 

groove configured to guide the guide element during 
assembly of the filter device the guide contour being 
arranged relative to the projecting pin so that the pro 
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jecting pin can be introduced into the channel on the 
filter housing crucible side in response to the guide ele 
ment entering the axial groove. 

3. The filter device according to claim 1, 
wherein the guide element is formed as a guide pin which 

faces at least one of radially inwards and radially out 
wards. 

4. The filter device according to claim 1, 
wherein the guide element is arranged on a Support-struc 

ture-like inner shroud of the ring filter element, wherein 
the inner shroud is enclosed at the ends by the lower end 
disc and an upper end disc. 

5. The filter device according to claim 1, 
further comprising a sealing lip is arranged at least on the 

lower end disc adjacent to the guide element and con 
figured to bear against an outer face of the tube-shaped 
dome in a leakproofmanner when the ring filter element 
is installed. 

6. The filter device according to claim 5, 
wherein the lower end disc and the sealing lip are formed as 

one piece. 
7. The filter device according to claim 1, 
further comprising a separate sealing ring arranged on the 

lower end disc and configured to bear against an outer 
face of the tube-shaped dome in a leakproof manner 
when the ring filter element is installed. 

8. The filter device according to claim 2, 
wherein the guide contour is formed as at least one of a 

circular ramp and an inclined hollow needle, the axial 
groove being arranged between the highest and the low 
est point of the ramp when the guide contouris formed as 
a circular ramp, and 

the axial groove being arranged at the lowest point of the 
guide contour when the guide contour is formed as an 
inclined hollow needle. 

9. The filter device according to claim 1, 
wherein the pin is formed from an elastic material. 
10. The filter device according to claim 2, wherein the 

guide element is formed as a guide pin which faces at least one 
of radially inwards and radially outwards. 

11. The filter device according to claim 10, wherein the 
guide element is arranged on a Support-structure-like inner 
shroud of the ring filter element, wherein the inner shroud is 
enclosed at the ends by the lower end disc and an upper end 
disc. 

12. The filter device according to claim 11, further com 
prising a sealing lip arranged at least on the lower end disc 
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adjacent to the guide element and configured to bear against 
an outer face of the tube-shaped dome in a leakproof manner 
when the ring filter element is installed. 

13. The filter device according to claim 2, further compris 
ing a separate sealing ring arranged on the lower end disc and 
configured to bear against an outer face of the tube-shaped 
dome in a leakproof manner when the ring filter element is 
installed. 

14. The filter device according to claim 13, wherein the 
guide contour is formed as at least one of a circular ramp and 
an inclined hollow needle, the axial groove being arranged 
between the highest and the lowest point of the ramp when the 
guide contour is formed as a circular ramp, and the axial 
groove being arranged at the lowest point of the guide contour 
when the guide contour is formed as an inclined hollow 
needle. 

15. The filter device according to claim 14, wherein the pin 
is formed from an elastic material. 

16. The filter device according to claim3, further compris 
ing a sealing lip arranged at least on the lower end disc 
adjacent to the guide element and configured to bear against 
an outer face of the tube-shaped dome in a leakproof manner 
when the ring filter element is installed. 

17. The filter device according to claim3, further compris 
ing a separate sealing ring arranged on the lower end disc and 
configured to bear against an outer face of the tube-shaped 
dome in a leakproof manner when the ring filter element is 
installed. 

18. The filter device according to claim 3, wherein the 
guide contour is formed as at least one of a circular ramp and 
an inclined hollow needle, the axial groove being arranged 
between the highest and the lowest point of the ramp when the 
guide contour is formed as a circular ramp, and the axial 
groove being arranged at the lowest point of the guide contour 
when the guide contour is formed as an inclined hollow 
needle. 

19. The filter device according to claim 2, wherein the 
guide element is arranged on a Support-structure-like inner 
shroud of the ring filter element, wherein the inner shroud is 
enclosed at the ends by the lower end disc and an upper end 
disc. 

20. The filter device according to claim 2, further compris 
ing a sealing lip arranged at least on the lower end disc 
adjacent to the guide element and configured to bear against 
an outer face of the tube-shaped dome in a leakproof manner 
when the ring filter element is installed. 

c c c c c 
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