
1                 EP 0 329 659 B1                    2 Description
as a reliable interconnection the gasket has particu- larly-shaped grooves
and the manufacturing re- Background of the invention
quires relatively close tolerances to properly en- gage the outlet member.
This invention relates generally to air cleaners   5 or filters and more
particularly relates to air clean-  Summary of the invention ers with
cylindrical, pleated paper filter elements used primarily with
over-the-road trucks and ag-       The present invention provides an air
cleaner ricultural tractors. In such air cleaners, the air is  construction
having the features recited in claim 1. drawn into a housing and radially
inwardly through   10  In the filter arrangement according to the invention
the filter element for axial discharge therefrom. The  the positive clean
air seal is established between cylindrical air filter element is sealed
within the  the radially inwardly facing surface of the filter housing so
that all air entering the housing must  element end cap and the tubular air
outlet member pass through the walls of the filter element.      so that
there is no need to compress the filter In the prior art, sealing of the
filter element in  15  element as in the prior art to achieve a seal be-
the housing has been accomplished by compress-     tween the end of the
filter element and the housing. ing the outlet end of the filter element
against the  In the preferred embodiment, this is accomplished end wall of
the housing, and by providing a gasket  by moulding the ring like end cap
at the open end between the end of the filter element and the      of the
filter element of urethane foam  material housing end wall. An example of
this is shown in  20  having a relatively soft, rubber like consistency,
the US-A-3,078,650 (Andersen et al) issued February    cylindrical inner
surface thereof being constructed 26, 1963, in which a yoke assembly
cooperating     and arranged to fit over and sealingly engage an with a
threaded wing bolt and nut is used to       inner end portion of a tubular
air outlet member. A compress the filter element against the end wall of
relatively lightweight housing can then be provided the housing to prevent
leakage of air around the   25  to channel the flow of air through the
filter element. filter element. Various other latches and clamping  The
housing can be dimensionally unstable be- devices have been used to effect
a positive clean  cause the housing does not have to support any air seal
in such filter assemblies. Using such state  clamping forces as in the
prior art. No mechanical of the art axial compression sealing techniques
aids or clamps are necessary to exert outside force requires filter
elements constructed so as not to  30  because the seal is self-generated
when the end collapse under compression, and requires the use   cap is
inserted over the tubular outlet member, and of relatively heavy-gauge
steel in the housing to  the sealing forces are enhanced by the air
pressure withstand the pressures. Because both the filter   differential
exerted on the filter element during op- housing and the filter element
must be strong and  eration thereof. As a result, the housing can be rigid
when using such techniques, improvements in  35  constructed from a
relatively light plastic material the area of low-cost, lightweight
elements and     or from a thinner metal. The structural require- housings
have been hampered. With respect to the   ments of the filter element are
also reduced be- housings, non-engineering grades of plastics as    cause
it does not have to withstand mechanical well as some moulding processes
could not be       compression. safely utilized.
40      The Gauer U. S. Patent No. 4,135,899, issued Similar considerations
apply to air filter assem-  January 23, 1979, discloses a typical prior art
blies disclosed in FR-A-1131647 and BE-A-545333,  clamping arrangement for
holding both a primary wherein sealing means are provided on the upper
filter and a safety filter in a cylindrical housing. The axial end of the
assembly. The sealing means       safety filter of the Gauer device has an
annular being compressed between the upper end of the   45  resilient
mounting member 133 with an internal assembly and the upper wall of a
housing enclos-   groove adapted to engage a bead on the end of ing the
assembly has the disadvantages of requir-  the air outlet tube. However,
this connection is no ing filter elements that do not collapse under com-
relied upon or designed to provide a positive clean pression, a sturdy
housing, etc., already mentioned  air seal. The axially outer end of member
133 has in relation to US-A-3,078,650.                so   a flattened
surface to sealingly engage the end wall In the prior art air filter
assembly recited in the  of the housing. The radially extending lip 134 of
pre-characterising part of claim 1 and disclosed in  member 133 is
compressed against the end wall of GB-A-2005777, an outlet member is
axially spaced   the housing by means of a clamping arrangement from the
filter assembly by an interconnecting and  similar to that heretofore
described. Thus, the sealing end cap or gasket, designed to engage the   55
Gauer patent does not teach or suggest the desir- upper end of the filter
assembly and the outlet    ability of utilizing a radially inwardly
directed seal in member in such a way as to prevent axial displace-  order
to eliminate the clamping device. ment. In order to provide an axial type
seal as well 2 



3                EP 0 329 659 B1                    4 The present invention
provides the designer    to provide a closed end. Cap 17 has a plurality of
with a variety of inherent lightweight design options  protrusions 17a
extending axially outwardly there- having a performance equivalent to air
cleaners   from for contact with the cover 11. The diameter of designed
according to the state of the art. The   housing 10 around cap 17 is about
the same as the design is compatable to non-metallic I.E. commod-   5
outside diameter of the cap 17 to hold filter ele- ity (non-engineering
grade) plastic housings with  ment 15 centered within the housing. large
expansion/contraction ratios. The lightweight  Closed end wall 10b is
provided with an axially plastic housing and element have good vibration
outwardly extending tubular portion 10e around axi- dampening/absorption
characterics, further enhanc-  al air outlet opening 10c. A generally
cylindrical ing minimal housing structure requirements. An-  10  outlet
member 20 is mounted in outlet opening 10c other advantage is that the
gasket is located inside  having an outer smaller diameter portion 20a and
of the filter element so that it is protected during  an inner larger
diameter portion 20b connected by shipping and handling.
a planar ring portion 20c. The axially outer end of outer portion 20a is
formed to be of slightly larger Brief Description of the Drawings
15  diameter to provide a wide groove between it and ring portion 20c which
conforms in shape and size FIGURE 1 is a view in side elevation of an air
to the inner surface of tubular portion 10e of hous- cleaner according to
the invention, portions    ing 10 so that when tubular member 20 is
inserted thereof being broken away and portions being   into axial opening
10c from the interior of housing shown in section;
20  10 the outer portion 20a thereof snaps over and FIGURE 2 is a view in
perspective of a filter   snugly engages tubular portion 10e, and ring por-
element according to the invention, with portions  tion 20c engages the
inner surface of housing end of the housing being shown schematically in
wall 10b to hold the tubular member 20 in place. broken lines; and
The housing is shaped at the junction of wall 10b FIGURE 3 is an enlarged
fragmentary portion of  25  and tubular portion 10e to provide a circular
open- the outlet area showing the tubular outlet mem-  ing for an O-ring
seal 21 which functions to prevent ber removed from the resilient end cap.
air leakage between housing 10 and tubular mem- ber 20. When mounted in
place as shown in FIG. 1, Description of the Preferred Embodiment
the inner portion 20b of tubular member 20 ex- 30 tends a short distance
into the interior of filter Referring now to the drawings, wherein like
element 15 coaxially therewith. reference numerals are used throughout the
sev-      The open end of filter element 15, adjacent eral views to
indicate like elements of the invention,  closed end 10b of the housing 10,
is provided with there is disclosed in FIG. 1 an air cleaner or filter  a
ring-like end cap 25 which is molded over the having a housing 10 with a
generally cylindrical  35  ends of the liners 15a, 15b and pleated paper
filter outer wall 10a, a first generally closed end 10b  16. End cap 25 is
preferably made from an comprising a generally circular end wall having an.
elastomer such as a urethane foam material having axial outlet opening 10c,
and a generally open    a relatively soft, rubber-like consistency so that
it is second end having a circular outwardly extending  capable of
functioning as a seal or gasket material. flange 10d to which is connected
a removable  40  End cap 25, as shown in FIG. 3, is preferably cover 11 by
means of a plurality of threaded bolts  molded so as to have a radially
inwardly facing 12a and plastic nuts 12b. Housing 10 is cylindrical
surface between the end edges thereof, most of with respect to a
longitudinal axis 13. Formed in  which has a diameter slightly smaller than
the outer the outer wall 10a is a peripheral air inlet opening  diameter of
inner portion 20b of tubular member 14.
45  20. In the preferred embodiment the inwardly fac- A generally tubular
or cylindrical filter element  ing surface 25a has a diameter at the outer
face 15 is carried within housing 10 coaxial therewith.  25c of end cap 25
of about the same size as the Filter element 15 has an inner liner 15a and
an   outer diameter of the tubular member 20 and a outer liner 15b, both
being cylindrical, and both  gradually reducing diameter toward the inner
face being constructed from perforated metal. A cylin-  50  25d of end cap
25 which is less than the outside drical pleated paper filter 16 is mounted
between  diameter of member 20. The elastomer material of the inner liner
15a and the outer liner 15b. Filter  end cap 25 is thus compressed at the
surface 25a element 15 has a closed end 17 in the form of a   to provide a
positive clean air seal between the end circular cap of a urethane foam
material molded   cap 25 and the outlet member 20. As also shown in thereon
and having a relatively soft, rubber-like   55  FIG. 3, the innermost end
of portion 20b is formed consistency. Cap 17 is molded over and holds
to have a slightly smaller diameter so that end cap 



together the ends of liners 15a, 156 and filter 16  25 can easily be
inserted over portion 20b. End and extends across that end of the filter
element 15  cap 25 thus has a generally cylindrical inner sur- 3    5
EP 0 329 659 B1                   6 face 25a of gradually reducing diameter
from out-  strength is not required, so that a lesser material side to
inside constructed and arranged to fit over  can be used for the housing.
In the embodiment of and sealingly engage the inner portion 20b of outlet
the invention shown in the drawings, a standard member 20 to thus provide a
positive air seal      filter element has been shown because that con-
between the end cap 25 and inner portion 20b of   5   struction is
available. The standard filter element 15 outlet member 20.
uses relatively heavy perforated metal liners 15a, End cap 25 is also
provided with a plurality of  15b in order to withstand the standard
compression axially outwardly extending, arcuate projections or  sealing
techniques. However, it should be under- protrusions 25b which engage end
wall 10b to hold  stood that the structure of the filter element might the
filter element in place. The relationship be-  10  also be modified as
development of this invention tween end cap 25 and tubular outlet member 20
progresses because the same strength and rigidity maintains filter element
15 in a coaxial relationship  is not required using the new sealing
technique. with housing 10 at the outlet end of the air cleaner.  The
filter element must be strong enough to with- The distance between closed
end 10b of hous-    stand the pressures caused by air flow thereth- ing 10
and cover 11 is such as to lightly compress   15  rough, but it is no
longer necessary to withstand the projections or protrusions 17a, 25b to
minimize  the axial compression forces. or dampen axial movements of filter
element 15 in the housing 10.                                    Claims
With the air cleaner assembled as shown in FIG. 1, the engine draws air
through the filter  20  1. An air filter arrangement comprising: assembly
from housing inlet 14 into a distribution     a housing (10) having first
and second op- chamber 26 formed between outer wall 10a and
posite ends and a sidewall with an air inlet outer liner 15b. The
contaminated incoming air is      opening (14) therein; an air outlet
member (20) thus distributed generally evenly over the outer
including an inner portion sized for receipt surface of filter element 15
and is drawn through   25  within said housing second end; an air filter
the pleated paper filter 16 into the interior of filter  element (15)
adapted to be operably received element 15 for discharge through outlet
opening        within said housing (10) and to be mounted in 10c. All of
the foreign material carried by the        air flow communication with said
air outlet incoming air is thus deposited on the pleated paper    member
(20); filter 16. It is important that all of the incoming air  30  said air
filter element (15) including: be passed through the filter, because if the
dirty     a filter (16) defining an open, tubular filter incoming air is
permitted to escape around the         interior; and filter, the engine may
be damaged. The dirty air       a support positioned within said open,
tubular cannot escape around the filter at the closed end      filter
interior; because that end is completely covered by cap 17.  35  the outlet
member being positionable so that At the air outlet end of the housing,
however, it is   the inner portion thereof extends into the open, necessary
to provide a seal between the filter ele-    tubular filter interior; ment
15 and the housing 10 to prevent leakage          the outlet member inner
portion having an out- therebetween. In the present case, that seal is
er surface and an inner surface; provided by the tight engagement of Inner
periph-  40  the filter (16) having first and second opposite eral wall 25a
of end cap 25 with the outer periph-     ends; the air filter arrangement
including a eral wall of portion 20b of tubular outlet member      first
end cap (17) for preventing flow of unfil- 20. This sealing relationship is
enhanced by the       tered air into said filter first end, and a sec-
pressure differential between the inlet and outlet of  ond end cap (25);
the air cleaner during operation of the system.  45    said second end cap
(25) enclosing said filter Because a positive clean air seal is achieved as
second end; just described, there is no need to clamp the filter   said
second end cap (25) consisting of element 15 tightly against the end wall
10b. Thus,     elastomer material and having a central ap- no expensive
clamping devices are required, and        erture therethrough, providing
air flow commu- only light pressure against the ends of the filter  so
nication with the open filter interior; said filter element need be
maintained to minimize move-           element being oriented within said
housing ment within the housing. In the preferred embodi-      (10) such
that air, during filtering, is directed ment as shown in the drawings, the
housing 10 is       through said filter element (15) in a direction 



constructed from a commodity grade plastic ma-         toward said inner
support; the arrangement terial. Such a material would ordinarily not be
55   being characterized in that strong enough to provide the axial
compression           (a) it includes a sealing arrangement lining sealing
required by the prior art techniques. With       said second end cap
central aperture; the present sealing technique, however, such
said sealing arrangement including a seal- 4    5                 EP 0 329
659 B1                     6 *   C   L  M  S  * face 25a of gradually
reducing diameter from out-   strength is not required, so that a lesser
material side to inside constructed and arranged to fit over  can be used
for the housing. In the embodiment of and sealingly engage the inner
portion 20b of outlet  the invention shown in the drawings, a standard
member 20 to thus provide a positive air seal       filter element has been
shown because that con- between the end cap 25 and inner portion 20b of   5
struction is available. The standard filter element 15 outlet member 20.
uses relatively heavy perforated metal liners 15a, End cap 25 is also
provided with a plurality of  15b in order to withstand the standard
compression axially outwardly extending, arcuate projections or  sealing
techniques. However, it should be under- protrusions 25b which engage end
wall 10b to hold   stood that the structure of the filter element might the
filter element in place. The relationship be-  10  also be modified as
development of this invention tween end cap 25 and tubular outlet member 20
progresses because the same strength and rigidity maintains filter element
15 in a coaxial relationship  is not required using the new sealing
technique. with housing 10 at the outlet end of the air cleaner.  The
filter element must be strong enough to with- The distance between closed
end 10b of hous-    stand the pressures caused by air flow thereth- ing 10
and cover 11 is such as to lightly compress   15  rough, but it is no
longer necessary to withstand the projections or protrusions 17a, 25b to
minimize  the axial compression forces. or dampen axial movements of filter
element 15 in the housing 10.                                     Claims
With the air cleaner assembled as shown in FIG. 1, the engine draws air
through the filter  20  1. An air filter arrangement comprising: assembly
from housing inlet 14 into a distribution       a housing (10) having first
and second op- chamber 26 formed between outer wall 10a and
posite ends and a sidewall with an air inlet outer liner 15b. The
contaminated incoming air is       opening (14) therein; an air outlet
member (20) thus distributed generally evenly over the outer
including an inner portion sized for receipt surface of filter element 15
and is drawn through   25  within said housing second end; an air filter
the pleated paper filter 16 into the interior of filter  element (15)
adapted to be operably received element 15 for discharge through outlet
opening         within said housing (10) and to be mounted in 10c. All of
the foreign material carried by the         air flow communication with
said air outlet incoming air is thus deposited on the pleated paper
member (20); filter 16. It is important that all of the incoming air  30
said air filter element (15) including: be passed through the filter,
because if the dirty      a filter (16) defining an open, tubular filter
incoming air is permitted to escape around the         interior; and
filter, the engine may be damaged. The dirty air        a support
positioned within said open, tubular cannot escape around the filter at the
closed end      filter interior; because that end is completely covered by
cap 17.  35   the outlet member being positionable so that At the air
outlet end of the housing, however, it is   the inner portion thereof
extends into the open, necessary to provide a seal between the filter ele-
tubular filter interior; ment 15 and the housing 10 to prevent leakage
the outlet member inner portion having an out- therebetween. In the present
case, that seal is         er surface and an inner surface; provided by the
tight engagement of inner periph-   40  the filter (16) having first and
second opposite eral wall 25a of end cap 25 with the outer periph-
ends; the air filter arrangement including a eral wall of portion 20b of
tubular outlet member       first end cap (17) for preventing flow of
unfil- 20. This sealing relationship is enhanced by the       tered air
into said filter first end, and a sec- pressure differential between the
inlet and outlet of   ond end cap (25); the air cleaner during operation of
the system.  45     said second end cap (25) enclosing said filter Because
a positive clean air seal is achieved as        second end; just described,
there is no need to clamp the filter    said second end cap (25) consisting
of element 15 tightly against the end wall 10b. Thus,      elastomer
material and having a central ap- no expensive clamping devices are
required, and         erture therethrough, providing air flow commu- 



only light pressure against the ends of the filter  so  nication with the
open filter interior; said filter element need be maintained to minimize
move-            element being oriented within said housing ment within the
housing. In the preferred embodi-       (10)such that air, during
filtering, is directed ment as shown in the drawings, the housing 10 is
through said filter element (15) in a direction constructed from a
commodity grade plastic ma-          toward said inner support; the
arrangement terial. Such a material would ordinarily not be  55     being
characterized in that strong enough to provide the axial compression
(a) it includes a sealing arrangement lining sealing required by the prior
art techniques. With        said second end cap central aperture; the
present sealing technique, however, such              said sealing
arrangement including a seal- 4    7                 EP 0 329 659 B1
8 *   C   L   M   S    * ing portion (25a) of the second end cap       9.
An arrangement according to claim 3, (25);
wherein said housing (10) has a longitudinal said sealing portion (25a)
consisting of          axis with first and second ends; and a distance
soft, compressible, elastomer material posi-      between said housing
first and second ends is tioned within the filter open, tubular, interior
5  such as to lightly compress said filter element and adjacent the support
(15a) on an op-          (15) therebetween, without establishing a fluid
posite side thereof from the filter (16), said    seal between said housing
first end and said sealing portion (25a) being compressed,           filter
element (15). within the open filter interior, between the support in the
open, tubular filter interior  10  10. An arrangement according to claim 9,
and the outer surface of the inner portion of     wherein said filter first
end cap (17) includes a the outlet member (20), when the outlet
plurality of axial projections (17a) thereon, for member (20) is positioned
with the inner          engagement with said housing first end. portion
thereof extended into the open, tu- bular filter interior;
15   11. An air filter arrangement according to claim 3, said sealing
portion (25a) being sized, rela-     wherein said outlet member (20) is
structurally tive to said air outlet member (20), to form a    independent
of said housing (10). radial seal with said outlet member (20) when said
air filter element (15) is mounted   12. An arrangement according to claim
2, on said air outlet member (20); and      20       wherein said housing
(10) comprises a com- (b) the outlet member inner surface defines
modity grade plastic material. an inner wall of an air outlet passage from
the filter interior.                           13. An arrangement according
to claim 2, wherein said outlet member (20) is separable 2. An arrangement
according to claim 1,         25      from, and engages, a remainder of
said hous- wherein                                             ing (10).
(a) the support positioned within said open, tubular filter interior is an
inner filter support  14. An arrangement according to claim 2, which lines
the filter.                           wherein said outlet member (20)
includes 30      means for engagement with a remainder of 3. An arrangement
according to claim 2,                 said housing (10). wherein (a) said
open, tubular filter interior is cylin-  15. An arrangement according to
claim 2, drical; and                                       wherein said
first end of said housing (10) is (b) the second end cap (25) comprises
soft  35    selectively openable, for access to said filter elastomer
material.                               element (15). 4. An air filter
arrangement according to claim 3,   16. An arrangement according to claim
15, wherein said sealing portion (25a) comprises         wherein said
housing second end is a closed urethane foam.
40       end with an axial outlet opening (10c). 5. An air filter
arrangement according to claim 3,   17. An arrangement according to claim
15, wherein said sealing portion (25a) defines a         wherein said first
end of said housing (10) is circular air outlet of decreasing diameter in
selectively openable, for access to said filter extension toward said open
filter interior.  45      element (15), without dismounting said filter
element (15) from said outlet member (20). 6. An arrangement according to
claim 3, 



wherein said outlet member (20) comprises a      18. An arrangement
according to claim 2, member axially movable, relative to said hous-
wherein said closed end of said filter element ing (10).
50       (15) is closed by said second end cap (25) having a soft,
rubber-like consistency. 7. An arrangement according to claim 3, wherein
said housing (10) comprises ligh-        19. An arrangement according to
claim 2, tweight plastic.                                     wherein said
filter element comprises a cylin- 55      drical pleated paper filter (16)
positioned be- 8. An arrangement according to claim 3,                tween
two cylindrical, perforated metal liners. wherein said housing first end
includes an openable cover (11) thereon. 5    9                 EP 0 329
659 B1                    10 *   C   L  M   S   * 20. An arrangement
according to claim 2,                 bereich und angrenzend an das
Auflager wherein said second end cap (25) is in a ring-        (15a) an dem
gegen(lberliegenden Ende like shape and has an outer surface with at
des Filters (16) angeordnet ist und dieser least one outwardly extending
axial projection        Abdichtbereich (25a) innerhalb des offenen thereon,
for engagement with said housing   5         Filterinnenbereichs zwischen
dem Auflager (10).                                                  im
offenen, r6hrenf6rmigen Filterinnenbe- reich und der AuBenoberflache des
inneren Patentanspruche                                           Bereichs
des Auslasses (20) zusammenge- drUckt wird, wenn der AuslaBl (20) so posi-
1. Luftfilteranordnung mit:                   10         tioniert ist, daB
dessen innerer Bereich sich einem  Gehbuse (10), das erste und zweite
in den offenen, rdhrenftrmigen Filterinnen- einander entgagengesetzte Enden
sowie eine            bereich erstreckt; Seitenwandung mit darin
angeordneter Luftein-         wobei dieser Abdichtbereich (25a) hinsicht-
iaBoffnung (14) aufweist;                            lich dieses
Luftauslasses (20) so bemessen einem LuftauslaB (20) einschlieBlich eines
inne-  15  ist, daB mit diesem AuslaB (20) eine radiale ren Bereichs,
dessen Abmessung zur Aufnah-            Dichtung ausgebildet wird, wenn
dieses me innerhalb des zweiten Endes des Gehlu-
Luftfilterelement (15) auf diesem LuftauslaB ses ausgelegt ist;
(20) befestigt ist; und einem Luftfilterelement (15), das zur Aufnahme
(b) die Innenoberflche des Auslasses eine innerhalb des Gehluses (10)
ausgelegt und in  20     innere Wandung eines Luftausgangsdurch-
Luftstr6mungsverbindung mit dem  LuftauslaB           lasses des
Filterinnenbereichs bildet. (20) befestigt ist; wobei dieses
Luftfilterelement (15) folgendes   2. Anordnung nach Anspruch 1, aufweist:
ein Filter (16), das einen offenen,       dadurch gekennzelochnet, daBl
rohrenformigen Filterinnenbereich enthalt so-  25     (a) das innerhalb des
offenen, rohrenfdrmi- wie eine innerhalb dieses offenen, r6hrenformi-
gen Filterinnenbereichs angeordnete Aufla- gen Filterinnenbereichs
angeordnete Auflage           ger ein inneres Filterauflager ist, welches
aufweist;                                             das Filter
auskleidet. dabei lst der AuslaB derart positionierbar, daB dessen
Innenbereich sich in den offenen, r6h-  30    Anordnung nach Anspruch 2,
renfdrmigen Filterinnenbereich erstreckt;          dadurch gekennzelchnet,
daB wobel der Innenbereich des Auslasses eine             (a) dieser
offene, r6hrenf6rmige Filterinnen- AuBenoberfl~che und elne Innenoberfldche
und          bereich zylinderf6rmig ist; und das Filter (16) erste und
zweite einander ent-        (b) die zweite Endkappe (25) weiches Ela-
gegengesetzte Enden hat;                   35         stomermaterial
enthalt. wobei ferner die Luftfilteranordnung elne erste Endkappe (17) zur
ZufluBverhinderung ungefil-   4. Luftfilteranordnung nach Anspruch 3,
terter Luft in dieses erste Filterende sowie eine   dadurch gekennzelchnet,
daB der Abdicht- zweite Endkappe (25) enth~lt, die das zweite       bereich
(25a) Urethanschaum enthalt. Filterende umschlieBt, aus Elastomermaterial
40 besteht und eine zentrale Durchgangs6ffnung     5. Luftfilteranordnung
nach Anspruch 3, aufweist zur Herstellung einer Luftstromverbin-    dadurch
gekennzelchnet, daB der Abdicht- dung mit dem offenen Filterinnenbereich;
bereich (25a) einen kreisf6rmigen LuftauslaB 



wobel dieses Filterelement innerhalb des Ge-       bildet, dessen
Durchmesser sich in Richtung hMuses (10) derart ausgerichtet ist, daB wah-
45  auf diesen offenen Filterinnenbereich verrin- rend des Filtervorgangs
Luft durch dieses FRl-     gert. terelement (15) in Richtung auf das innere
Auflager geleitet wird;                         6. Anordnung nach Anspruch
3, diese Anordnung ist dadurch gekennzelch-           dadurch
gekennzelchnet, daB der AuslaB net, daB
50      (20) ein relativ zum Gehause (10) axial beweg- (a) sie eine
Abdichtanordnung enth~lt, die      liches Teil umfaBt. diese zentrale fnung
der zweiten Endkap- pe auskleldet;                               7.
Anordnung nach Anspruch 3, die Abdichtanordnung einen Abdichtbereich
dadurch gekennzelchnet, daB das Gehause (25a) der zweiten Endkappe (25)
enth~lt;  55     (10) Leicht-Plastik enthalt. dieser Abdichtbereich (25a)
aus weichem, kompressiblem  Elastomermaterial besteht,    8. Anordnung nach
Anspruch 3, das im offenen, r6hrenfdrmigen Filterinnen-      dadurch
gekennzelchnet, daB  das erste 6    11                EP 0 329 659 B1
12 *   C  L  M  S   * Ende des Gehaluses einen abnehmbaren Dek-      1&
Anordnung nach Anspruch 2, kel (11) enthalt.
dadurch gskennzelchnot, daB das geschlos- sene Ende dieses Filterelements
(15) von der 9. Anordnung nach Anspruch 3,                         zweiten
Endkappe (25) geschlossen wird, die dadurch gekennzelchnet, daB das Gehause
5        eine weiche und gummiahnliche Konsistenz K.-'    (10) eine
Lngsachse mit orsten und zweiten         aufweist. Enden aufweist, wobel
der Abstand zwischen dem ersten und zweiten Ende des Gehauses       19.
Anordnung nach Anspruch 2, so gewihit ist, daB dieses Filterelement (15)
dadurch gekennzelchnet, daB das Filterele- leicht dazwischen
zusammengedrUckt wird,  10       ment einen zylinderfdrmigen Filter (16)
aus ohne dabei eine Fluiddichtung zwischen dem         gefaltetem Papier
enthalt, der zwischen zwei orsten Ends des Gehauses und dem Filterele-
zylindrischen, perforierten Metallauskloidungen ment (15) herzustellen.
angeordnet ist. 10. Anordnung nach Anspruch 9,                15  20.
Anordnung nach Anspruch 2, dadurch gekennzslchnet, daB die erste End-
dadurch gekennzelchnet, daB diese zweite kappe (17) des Filters eine
Visizahl axialer       Endkappe (25) ringformig ausgebildet ist und
Vorsprtnge (17a) enthalt zum  lneingriffkom-       an der nach auBen
gerichteten Oberflache min- men mit dem ersten Ende des Gehluses.
destens einen nach auBen gerichteten axialen 20      Vorsprung enthalt zum
Ineingriffkommen mit 11. Luftfilteranordnung nach Anspruch 3,
dem Gehiuse (10). dadurch gekennzelchnet, daB der AuslaB (20) von dom
Gehause (10) strukturell unab-    RevendIcatlons hangig ist. 25  1. Filtre
& air comprenant: 12. Anordnung nach Anspruch 2,
un boatier (10) comprenant une premiere dadurch gekennzelchnet, daB das
Gehluse            et une seconde extr~mites opposeos et une (10)
handelsObliches Kunststoffmaterial enthilt.   paroil lat~rale comprenant
une ouverture d'en- trbe d'air (14) ; un 4lement d'6vacuation d'air 13.
Anordnung nach Anspruch 2,                30      (20) comprenant une
portion interieure d'une dadurch gekennzelchnet, daB der AuslaB
taille telle qu'il pout 8tre plac6 dans ladite (20) in einen Restbereich
des Gehiuses (10)        seconde extr6mltd du boatier; un element de
eingreift und auch von diesem trennbar ist.        filtrage d'air (15)
pouvant ftre placd A l'intW- rieur dudit bolter (10) et monte de fagon a
14. Anordnung nach Anspruch 2.                35      permettre le passage
d'un flux d'air vers ledit dadurch gekennzelochnet, daB der AuslaB
61ment d'vacuation d'air (20); (20) Mittel enthilt zum Ineingrifftreten mit
dom  ledit Olment de filtrage d'air (15) comprenant: Rest des Gehauses
(10).                               un filtre (16) presentant un interieur
de filtre tubulaire ouvert ; et 15. Anordnung nach Anspruch 2,
40          un support plac4 dans dudit intbrieur de 



dadurch gekennzeichnet, daB diese erste           filtre tubulaire ouvert;
Ends des Gehiuses (10) fOr den Zugriff auf        l'6l6ment d'6vacuation
d'air pouvant 8tre plac6 dieses Filterelement (15) selektiv abnehmbar
de fagon quo sa portion int~rieure se prolonge ausgebildet ist.
& I'int6rieur dudit intbrieur de filtre tubulaire 45      ouvert; 16.
Anordnung nach Anspruch 15,                       la portion interieure de
l'4l6ment d'6vacuation dadurch gekennzolchnet, daB das zweite
d'air comprenant une surface interieure et une Ends des Gehauses ein
geschlossenes Ends           surface extdrieure; let mit siner axialen
AuslaBdffnung (10c).        Ie filtre (16) comprenant une premibre et une
50      seconde extremites oppos6es; 17. Anordnung nach Anspruch 15,
le filtre a air comprenant un premier bouchon dadurch  gekennzelchnet, dalB
das erste           (17) pour empdcher le passage d'un flux d'air Ende des
Gehiuses (10) flr einen Zugriff auf       non filtre & I'interieur de la
prsmibre extremite dieses Filterelement (15) selektiv lsbar ist,     dudit
filtre, et un second bouchon (25); ohne dieses Filterelement (15) von
diesem Ein-  55  ledit second bouchon (25) etant compose d'un laB (20)
abmontieren zu mUssen.                    matkriau elastomere et comportant
un orifice central permettant le passage d'un flux d'alr vers ledit filtre
intdrieur ouvert; 7    13                 EP 0 329 659 B1
14 *   C   L  M   S  * ledit element de filtrage dtant oriente   M I'inte-
6. Filtre a air solon la revendication 3, caracteris6 rieur dudit boftier
(10) de fagon tolle quo l'air,    en ce quo ledit eiement d'evacuation
d'air (20) pendant le filtrage, solt dirige & travers ledit      comprend
un  ld6ment pouvant etre ddplace element de filtrage (15) on direction
dudit sup-      axialement par rapport audit boatier (10). port interiour;
5 J&  ledit dispositif 4tant caractdris4 en co quo       7. Filtre & air
solon la revendication 3, caractdris4 (a) il comprend un dispositif
d'etancheite         en co quo ledit boltter (10) comprend du plasti-
entourant ledit second bouchon de l'orifice        quo leger. central;
ledit dispositif d'etancheite comprenant une   10   8. Filtre & air solon
la revendication 3, caracterise portion d'etanchdit6 (25a) du second bou-
en ce quo la premiere extremite dudit boltier chon (25);
est recouvert d'un bouchon amovible (11). ladite portion d'dtanch&it4 etant
formee par un materiau souple, compressible, elasto-      9. Filtre & air
solon la revendication 3, caract6ris6 mbre place dans l'intdrieur de filtre
tubulaire   15  en co que les premibre et seconde extremites ouvert, et
etant adjacente au support (15a)        dudit boftier (10) forment un axe
longitudinal; sur une face opposee au flltre (16), ladito        et une
distance est prevue entre lesdites pre- portion d'etancheit6 etant
comprimeo, dans         miere et seconde extremites du boatier pour ledit
int6rieur de filtre ouvert, entre un sup-    Idgbrement comprimer ledit
didment de filtrage port dans edit interieur tubulaire et la surfa-   20
(15), sans dtablir d'etancheite au fluide entre ce exterieure de la portion
interieure de           ladite premiere* extremite du boltter et ledit
l'4ldment d'evacuation d'air (20), quand ledit     element de filtrage
(15). element d'evacuation d'air (20) est place de fagon quo la portion
intnrieure de Ple'6ment    10. Filtre a air solon la revendication 9,
caracterise d'evacuation d'air (20) so prolongo dans le  25    en ce quo le
premier bouchon (17) pr6sente interieur de filtre tubulaire ouvert;
une pluralit4 de projections axiales (17a), pour la taille de ladite
portion d'etancheite (25a)     le solidariser avec ladite preomibre extrm
ite du etant pr6vue pour former, par rapport audit         boltter. element
d'evacuation d'air (20), un joint d'etancheite radial avec ledit dlement
d'eva-   30   11. Filtre a air solon [a revendication 3, caracteris6
cuation d'air (20) quand ledit 4lement de          en co que-ledit 6l6ment
d'tvacuation d'air (20) filtrage d'air (15) est monte sur ledit ele-
est congu de fagon a tre inddpendant dudit ment d'evacuation d'air (20) ;
et                  bottier (10). (b) la surface interieure de l'element
d'eva- cuation d'air definit une paroi interioure d'un   35   12. Filtre A
air'selon la revendication 2, caractdris6 passage d'evacuation d'air &
partir du filtre      en co quo ledit bottier (10) comprend une 



intdrieur.                                         matiere premibre
plastique. 2. Filtre A air solon la revendication 1, caracterise  13 Filtre
A air solon la revendication 2, caracterise en co quo le support placd dans
ledit interieur   40  on co quo ledit dldment d'evacuation d'air (20) de
flitre tubulaire ouvert est un support inte-       pout soit 8tre separd
de, soit solidariser avec rieur de filtre qui entoure le filtre.
un col dudit bottier (10). 3. Filtre & air solon la revendication 2,
caracterise  14. Filtre & air solon la revendication 2, caracterise en co
quo                                    45       en co quo ledit element
d'evacuation d'air (20) (a) ledit interieur de filtre tubulaire ouvert
comprend des moyens destines a le solidari- est cylindrique ; et
ser avec ledit bottier (10). (b) le second bouchon (25) comprend un
matdriau dlastombre souple.                     15. Filtre & air solon la
revendication 2, caracterise 50      on ce quo ladite premiere extrdmit6
dudit bot- 4. Filtre a air solon la revendication 3, caracterise     tier
(10) pout Otre ouverte, pour permettre l'ac- en co quo ladite portion
d'etanchdite comprend        cbs audit element de flltrage (15). une mousse
en urethane. 16. Filtre & air solon la revendication 15, caracteri- 5.
Filtre A air solon la revendication 3, caracterise   55  se en ce quo
ladite seconds extremite dudit on ce quo ladite portion d'dtanchditd (25)
ddfi-      boatier est une extrdmitd fermeo avec une ou- nit une dvacuation
d'air circulaire de diametre       verture axiale d'evacuation d'air (10c).
ddcroissant vers ledit interieur de filtre ouvert. 8    15
EP 0 329 659 B1                      16 *   C   L   M   S  * 17. Filtre a
air solon la revendication 15, caracteri- se en ce quo ladite premiere
extr6mite dudit boltter (10) pout Otre ouverte, afin de permettre l'accbs
audit el6ment de filtrage (15), sans d6solidariser ledit eiement de
filtrage (15) dudit   5 didment d'dvacuation d'air (20). 18. Filtre a air
solon la revendication 2, caract6rise on co quo ladite extrdmitd fermeo
dudit e16- ment de filtrage (15) est fermde par ledit se-   10 cond bouchon
(25) ayant une consistance sou- ple, telle quo du caoutchouc. 19. Filtre &
air solon la revendication 2, caracterise en ce quo ledit el6ment de
filtrage comprend   15 un filtre on papier, plisse et cylindrique (16)
place entre deux cales en mdtal, perforeos et cylindriques. 20. Filtre a
air selon la revendication 2, caractdrise   20 en ce quo ledit second
bouchon (25) a une forme de bague et a une surface exterieure comprenant au
moins une projection s'eten- dant axialement vers l'exterieur, afin de per-
mettre la solidarisation avec ledit boltier (10).    25 30 35 40 45 50 55


