EP 1 556 153 B9

Patent Office

des vty (11) EP 1 556 153 B9
(12) CORRECTED EUROPEAN PATENT SPECIFICATION

Note: Bibliography reflects the latest situation

(1 9) ’ o Hll‘l‘”“lm“m“||‘|H‘||‘|H|‘|H‘| |H|‘Hll‘|H||HH|H|‘”|‘H||‘
Patentamt
0 European

(15) Correction information: (51) IntCl.:
Corrected versionno 2 (W2 B1) B01D 29/15 (2006.01) BO01D 27/06 (2006.07)
Corrections, see page(s) 28 B01D 27/08 ?°%6-2") B01D 35/00 (2°%6.%7)
B01D 35/30 (?006.91)
(48) Corrigendum issued on:
18.07.2007 Bulletin 2007/29 (86) International application number:
PCT/US2003/031867
(45) Date of publication and mention
of the grant of the patent: (87) International publication number:
20.09.2006 Bulletin 2006/38 WO 2004/033067 (22.04.2004 Gazette 2004/1 7)

(21) Application number: 03774673.2

(22) Date of filing: 07.10.2003

(54) FLUID FILTER AND METHOD FOR ASSEMBLING THE SAID FILTER
FILTER FUR FLUIDE UND VERFAHREN UM DIESEN ZUSAMMENZUBAUEN
FILTRE FLUIDIQUE ET PROCEDE ASSOCIE D’ASSEMBLAGE DE CE FILTRE

(84) Designated Contracting States: * STENERSEN, Eivind
ATBEBG CHCY CZDE DKEE ES FIFR GB GR River Falls, WI 54022 (US)
HU IE IT LI LU MC NL PT RO SE SI SK TR ¢ RAUSCH, Curt, A.
Bloomington, MN 55438 (US)
(30) Priority: 08.10.2002 US 417285 P ¢ HACKER, John, R.

Edina, MN 55424 (US)
(43) Date of publication of application:

27.07.2005 Bulletin 2005/30 (74) Representative: Eisenfiihr, Speiser & Partner
Patentanwilte Rechtsanwilte
(73) Proprietor: DONALDSON COMPANY, INC. Postfach 10 60 78
Minneapolis, MN 55440-1299 (US) 28060 Bremen (DE)
(72) Inventors: (56) References cited:
* HARDER, David, B. WO-A-95/09037 WO-A-97/37743
Burnsville, MN 55337 (US) DE-B- 1 152 285 GB-A- 2 356 825
¢ JOHNSON, Philip, Edward US-A- 2902 162 US-A- 4853 118
Apple Valley, MN 55124 (US) US-A- 5490 930

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 556 153 B9 2

Description

TECHNICAL FIELD

[0001] This disclosure relates to fluid filtration, filter el-
ements, cartridges, systems, and methods of assembly
and use. In particular, this disclosure concerns filters,
filter cartridges, and methods for purifying fluids for uses
in connection with, for example, engines or industrial pur-
poses. Such applications may include lubrication filters,
hydraulic filters, fuel filters, and spin-on filters for gases.

BACKGROUND

[0002] Filtration is needed in order to purify fluids to
protect equipment. Filtration is used in, for example, in-
ternal combustion engine systems, hydraulic systems,
compressors, generators, and others. In typical systems,
the filtration is accomplished by using a filter device hav-
ing some sort of filtration media. After a period of use,
the filter media becomes clogged and the restriction
across the media rises to an unacceptable level. At that
time, the filter device needs to be serviced. In some sys-
tems, the entire filter device is disposed of and replaced
with a new filter device. In some systems, only certain
internal components of the filter device are replaced. Still
in other systems, the filter media is merely cleaned out.
[0003] One type of filter is a "spin-on filter." Spin-on
filters are disposable units, which typically include a sin-
gle-use housing holding a permanently mounted, non-
replaceablefilter element (orfilter cartridge). The canister
holding the filter cartridge is usually spun onto a filter
head by threaded engagement. The liquid to be cleaned
passes from the filter head and into the housing for filter-
ing. The cleaned liquid exits the housing the re-enters
the filter head. After some period of use, the spin-on can-
ister filter is removed from the filter head and is discarded.
A new spin-on canister filter is then mounted onto the
filter head.

[0004] Other solutions are known from U.S. Patents
2,902,162, 4.853.118, 3.397.786.3.232.437 and from
WO 97/37743. In particular, U.S. Patent No. 2,902,162
discloses a screw neck type filter cartridge. WO 97/37743
discloses a bowl cartridge filter, in which the filter element
can be removed and replaced within the bowl. U.S. Pat-
ent No. 4,853,118 discloses a liquid filter including a filter
cartridge housed within an outer shell closed by an end
member. U.S. Patent No. 3,397,786 discloses a dual el-
ement filter assembly having plural valves housed within
an outer shell closed by an end member.U.S. Patent No.
3.232,437 discloses a spin-on filter cartridge, in which
thefilter cartridge is housed within an outer shell enclosed
by an end member.

[0005] Ways toreduce the manufacturing cost and the
convenience and ease of use continue to be desirable.
Improvements in other areas for filtration devices, meth-
ods of assembly, and methods of use also are desirable.
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SUMMARY

[0006] A fluid filter arrangement is disclosed having a
housing, afilter cartridge oriented within the housing, and
a projection arrangement. The projection arrangement
is oriented to space the filter cartridge from a wall of the
housing in order to define a fluid flow path between the
filter cartridge and the housing wall.

[0007] In some embodiments, the projection arrange-
ment is constructed to be part of an end cap oriented on
a portion of the filter cartridge. In some embodiments,
these parts are reversed. In some embodiments, the pro-
jection arrangement is on a plate that is a separate piece
from the end cap. In some embodiments, the projection
arrangement extends in an axial direction from the filter
cartridge toward an open mouth of the housing. In other
embodiments, the projection arrangement extends in a
radial direction from the filter cartridge toward the wall of
the housing. Other embodiments include variations in-
between with the projection arrangement being at an an-
gle including both radial and axial components.

[0008] Methods of constructing or assembling a filter
and methods of filtering are described and utilize the
types of constructions described herein. In one embod-
iment, a housing is provided, a filter cartridge is inserted
into the housing, and projections are engaged between
the housing and the filter cartridge to secure the filter
cartridge in the housing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009]

FIG. 1 is a schematic, cross-sectional view of one
embodiment of afilter including a housing and a filter
cartridge constructed according to principles of this
disclosure;

FIG. 2 is a perspective view of one embodiment of
an end cover having a projection arrangement uti-
lized in the filter depicted in FIG. 1;

FIG. 3 is a cross-sectional view of the end cover de-
picted in FIG. 2;

FIG. 4 is afragmented, cross-sectional view of a por-
tion of a filter, similar to that shown in FIG. 1 and
depicting another embodiment;

FIG. 5is afragmented, cross-sectional view showing
a portion of another embodiment of a filter construct-
ed according to principles of this disclosure;

FIG. 6 is an end view of a filter assembly including
afilter head and afilter constructed according to prin-
ciples of this disclosure;

FIG. 7 is a cross-sectional view taken along the line
7-7 of FIG. 6 showing the filter head and another
embodiment of a filter constructed according to prin-
ciples of this disclosure;

FIG. 8 is a cross-sectional view of the filter housing
shown in FIG. 7;

FIG. 9 is an end view of the filter cartridge utilized in
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the filter arrangement of FIGS. 6 and 7;

FIG. 10is a cross-sectional view of the filter cartridge
depicted in FIG. 9, the cross-section being taken
along the line 10-10 of FIG. 9;

FIG. 11 is an end view of the end cover utilized with
the filter cartridge of FIGS. 9 and 10;

FIG. 12 is a cross-sectional view of the end cover
depicted in FIG. 11, the cross-section being taken
along the line 12-12;

FIG. 13 is a perspective view depicting another em-
bodiment of a filter arrangement constructed accord-
ing to principles of this disclosure;

FIG. 14isatop plan view of the embodiment depicted
in FIG. 13;

FIG. 15 is a schematic, cross-sectional view of the
embodiment depicted in FIGS. 13 and 14, the cross-
section being taken along the line 19 - 19 of FIG. 14;
FIG. 16 is a schematic, cross-sectional view depict-
ing another embodiment of a filter arrangement con-
structed according to principles of this disclosure;
FIG. 17 is a schematic, cross-sectional view of a por-
tion of the embodiment depicted in FIGS 13-15; and
FIG. 18 is a perspective view of the portion of the
embodiment depicted in FIG. 17.

DETAILED DESCRIPTION

[0010] A first embodiment of a fluid filter arrangement
is depicted in FIGS. 1 - 3 generally at 20. By the term
"filter arrangement” or "filter", it is meant, generally, an
arrangement including a housing and a "filter cartridge"
or "filter element" therein. The filter cartridge can either
be removable and replaceable from the housing or per-
manently mounted within the housing. By "permanently
mounted", itis meant that the cartridge or element cannot
be removed and replaced from the housing without dam-
aging either the housing or the filter element. The filter
arrangement 20, in the example depicted, is removable
and replaceable from a filter head, one example of which
is depicted in FIG. 7 and described further below.

[0011] In the embodiment shown, the filter arrange-
ment 20 includes a housing 22 and a filter cartridge 24
oriented therewithin. In the embodiment shown, the filter
housing 22 is embodied in the form of a can 26 having a
surrounding wall 28. The can 26 defines a closed end 30
and an open mouth or end 32. The can 26 can be many
different shapes. For the purposes of illustration here,
the can 26 is cylindrical having a circular cross-section.
In the particular embodiment shown in FIG. 1, the sur-
rounding wall 28 adjacent to the surrounding wall 32 de-
fines at least two regions of differing diameters. In par-
ticular, there is a first region 34 and a second region 36.
The first region 34, which is the region immediately ad-
jacent to the open end 32 in the embodiment shown, has
a larger diameter than the second region 36. Between
the first region 34 and the second region 36 there is a
step 38. Preferably, the step 38 forms a continuous, cir-
cumferential shoulder 40 that is useable to support and
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hold other structure, as described below. Terminating the
wall 28 at the open end 32, in the embodiment shown in
FIG. 1, is a U-shaped hook 42 that is used to help secure
or hold other filter structure, as will be described further
below.

[0012] The element or cartridge 24 is shown operably
oriented within an interior 44 of the housing 22. The car-
tridge 24 includes, in this embodiment, a tubular region
of filter media 46. The filter media may be many different
types of media including, for example, pleated media 48.
The pleated media 48 includes a plurality of pleats 49
and in extension generally between the closed end 30
and the open end 32 and arranged in a tubular orientation
to define an openfilter interior 50. Types of pleated media
48 that can be used include paper, cellulose, synthetic
media, and combinations thereof. In some applications,
the media 46 can be treated with fine fiber, sized on the
order of micron or sub-micron (fiber diameter).

[0013] Inthe embodiment shown, the tubular region of
media 46 is supported by an inner support tube or inner
liner52. Theinnerliner 52 is circumscribed and surround-
ed bythe media46. Theinnerliner 52 may be constructed
from expanded metal, perforated metal, or other materi-
als (including non-metallic) allowing for permeability and
fluid flow therethrough. In some embodiments, there may
also be an additional support tube in the form of an outer
liner that is positioned to circumscribe and surround the
media 46.

[0014] In the embodiment shown, the filter cartridge
24 includes at least one end cap or end cover 54. In the
embodiment shown, the end cover 54 is secured to first
end 56 of the filter media 46. The end cover 54, in the
embodiment shown, defines a hole or aperture 58 that
is in fluid communication with the open filter interior 50.
Further details regarding certain preferred end covers 54
are described further below.

[0015] In the embodiment shown, there is also a sec-
ond cap or end cover 60 that is secured to a second end
62 of the filter media 46. The second end cover 60, in
the embodiment shown, is closed and defines no open-
ings. In particular, the second end cover 60 is secured
to the second end 62 of the filter media and covers or
closes the open filter interior 50 through a section 64. In
the embodiment shown, the section 64 is dome shaped
and extends into the open filter interior 50 to be circum-
scribed or surrounded by the filter media 46. The section
64 also engages a biasing mechanism 66, such as spring
67, oriented between the internal portion of the closed
end 30 and the section 64. The spring 67 helps to keep
the filter cartridge 24 in place within the housing 22.
[0016] Thefilterarrangement 20 also includes a mech-
anism 70 for securing the filter arrangement 20 to a filter
head. In the embodiment shown, the mechanism 70 is
in the form of a plate 72, in particular, a threaded plate
74. Thread plate 74 has the general cross-section shape
of the housing 22. In the example shown, the thread plate
74 is cylindrical defining a circular cross-section. The
thread plate 74 forms a ring 76 having at least first and
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second regions 78, 80 of differing diameters. The first
region 78 has a diameter larger than the second region
80. Between the first region 78 and the second region 80
is a stepped portion 82. As can be seen in FIG. 1, the
stepped portion 82 engages and is supported by the
shoulder 40 of the housing 22. The first region 78 is
aligned with and against the first region 34 of the wall 28,
while the second region 80 is aligned with and against
the second region 36 of the wall 28. The hook 42 of the
wall 28 overlaps, holds, and engages the end tip 84 of
the thread plate 74.

[0017] It should be appreciated by reviewing FIG. 1
that through the interaction and engagement between
the hook 42, end tip 84, stepped portion 82, and shoulder
40, the thread plate 74 is secured to the can 26 through
mechanical engagement.

[0018] Theplate 72, whensecuredinapermanentway
to the can 26, as in the manner shown in FIG. 1, is con-
sidered to be part of the housing 22.

[0019] Lining the internal portion of the first region 78
of the thread plate 74 are a series of threads 86. Through
the threads 86, there can be threaded-engagement with
mating threads on a filter head in order to mount and
remove, selectively, the filter arrangement 20 from the
filter head. As can be seen in FIG. 1, the threads 86, in
the particular embodiment shown, are only along the first
region 78 of the thread plate 74. In the second region 80
of the thread plate 74, there is defined a groove 88. The
groove 88, inthe embodiment shown, supports and holds
a seal member 90 for forming a seal with the filter head
when operably mounted thereon.

[0020] The thread plate 74 defines an end rim 92 that
is on an opposite end of the end tip 84. As such, the rim
92 is positioned more closely to the filter cartridge 24
than the end tip 84.

[0021] The filter arrangement 20 includes a projection
arrangement 100 that is constructed and arranged to
space the filter cartridge 24 from the housing 22 in order
to define a fluid flow path between the filter cartridge 24
and the housing wall 28. This can be seen, for example,
by a review of FIG. 1. Fluid to be cleaned is directed into
the filter arrangement 20. The fluid flows, in a forward-
flow arrangement, into the volume 94 between the car-
tridge 24 and the wall 28. The projection arrangement
100 spaces the cartridge 24 from the housing 22 (the
housing 22, in this embodiment, including the thread
plate 74) to allow a fluid path for the fluid to flow in order
to get to the volume 94 outside of the region of filter media
46. The fluid then flows through the filter media 46, which
removes at least some of the contaminants therein. The
cleaned fluid flows through the inner liner 52 and into the
open filter interior 50. From there, the clean fluid flows
through the aperture 58 and then exits the filter arrange-
ment 20. The filter arrangement 20 is also operable in a
reverse-flow manner. In reverse-flow, the fluid to be
cleaned is directed into the open filter interior 50, through
the filter media 46, into the volume 94, and then out of
the housing 22.
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[0022] The projection arrangement 100 includes at
least one projection 102 extending between the filter car-
tridge 24 and the housing 22. The projection can extend
axially, radially, or a combination thereof (having both an
axial component and a radial component). The projection
102 can be on a variety of structures. In other embodi-
ments, the projection 102 can be mounted on the hous-
ing. In other embodiments, the projection 102 can be
mounted on the cartridge. On other embodiments, the
projection 102 can be mounted on other structure (see
FIG. 20).

[0023] In the particular embodiment shown in FIG. 1,
the projection arrangement 100 is part of the end cover
54. The end cover 54 includes a base 96 and a side wall
98 (FIGS. 2 and 3). The base 96 is generally orthogonal
to the first end 56 of the filter media 46. The side wall 98
is generally parallel to the direction of the filter media 46
and parallel to the wall 28 of the can 26. The side wall
98, in the embodiment shown, generally circumscribes
the base 96. The aperture 58 is circumscribed by both
the base 96 and the side wall 98. The base 96 extends
between the aperture 58 and the side wall 98.

[0024] In the embodiment shown, the end cover 54
includes a media-containing portion 99 (FIG. 3). The me-
dia-containing portion is embodied in the form of, in the
example shown in FIGS. 1 - 3, the side wall 98. The me-
dia-containing portion 99 forms a continuous wall 101
around the filter media 46.

[0025] Stillinreference to FIGS. 2 and 3, the projection
arrangement includes at least one and, in the embodi-
ment shown, more than one projection 102 extending
from at least one of the base 96 and the side wall 98. In
the embodiment shown in FIGS. 2 and 3, there are four
projections 103, 104, 105, 106 equally spaced from each
other and extending from the side wall 98. In the embod-
iment shown, each of the projections 103, 106 extends
in an axial direction from the side wall 98. By "axial", it is
meant that the projections 103 - 106 define, generally, a
longitudinal axis 108 (FIG. 3) that includes at least a por-
tion that is substantially parallel to a central, longitudinal
axis 109 (FIG. 1) of the filter arrangement 20.

[0026] In the embodiment shown in FIGS. 2 and 3,
each of the projections 103 - 106 is in the form of tangs
ortabs 110 extending from the end cap 54. Inthe example
shown in FIG. 3, the tabs 110 include a base section 112
joined at a bight 114 to the wall 98. Extending from the
base section 112 is a second section 116 defining a free
end 118. In the embodiment shown, there is a bend or
angle 120 between the base section 112 and the second
section 116. It can be appreciated that each of the tabs
110 can be seen as being cantilevered from the end cover
54. It can also be seen that, in the embodiment shown,
the tabs 110 have a length that is greater than the length
of the side wall 98 and the free end 118 extends a dis-
tance beyond (in FIG. 3 above) the base 96.

[0027] As described above, the tabs 110 can be ori-
ented with respect to the end cover 54 and the housing
22 in a variety of configurations. Again in reference to
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FIG. 3, in the particular example illustrated, the tabs 110
are configured to be in extension from the media-con-
taining portion 99 of the end cover 54. For example, in
FIG. 3, the tabs 110 extend from the bight 114 of the wall
98.

[0028] Whenthe cartridge 24 is operably oriented with-
in the interior 44 of the housing 22, the tabs 110 engage
the thread plate 24 of the housing 22 (in particular, in
FIG. 1), in order to allow fluid flow between the filter car-
tridge 24 and the housing wall 28. In reference again to
FIG. 1, it can be seen how the free ends 118 of each of
the tabs 110 engages the rim 92 in order to space the
cartridge 24 from the thread plate 74 and define volume
122.

[0029] To construct the filter arrangement 20 shown in
FIGS. 1 - 3, generally a can 26 is provided. At this point,
the can 26 does not include a mechanism 70 attached
thereto. The filter cartridge 24 is provided and is inserted
through the open mouth 32 of the can 26. The filter car-
tridge is biased against the spring 67, and the thread
plate 74 is oriented within the open mouth 32. The thread
plate 74 is pressed against the filter cartridge 24 by en-
gagement between the free end 118 of the tabs 110 and
the bottom rim 92 of the thread plate 74. The thread plate
74 is secured to the can 26 by mechanical engagement
and press fitting therebetween. In the illustrated embod-
iment, the filter cartridge is held in place within the hous-
ing 22 by biased engagement of the spring 67 against
the thread plate 74. In other embodiments, there may not
be a spring used.

[0030] An alternate embodiment of the housing 22 is
shown in FIG. 4. In this embodiment, the thread plate 74
is secured to the housing wall 28’ by way of fusion bond-
ing such as a weld connection 124. As can be seen in
FIG. 4, when connecting the thread plate 74 and the wall
28’ in this fashion, the wall 28’ does not have different
areas of diameter adjacent to the open end 32'.

[0031] Another embodiment of the housing 22 is
shown in FIG. 5. In this embodiment, the housing wall
28" includes an inwardly extending projection or bead
126. As shown in this particular embodiment, the bead
126 is circumferential and extends completely around
the rim of the housing 28". The wall 28" has extending
between the bead 126 and a free end 128 that defines
the open mouth 32" an attachment portion 130. The at-
tachment portion 130 allows the thread plate 74 to be
secured to the housing wall 28" by way of fusion bonding,
such as a weld 12. Note that the rim 92 of the thread
plate 74 engages the bead 126. In this embodiment, the
tabs 110 engage the bead 126. In the embodiment
shown, the rim 92 and the tabs 110 engage opposite
sides 133, 134 of the bead 126.

[0032] In reference now to FIGS. 6 - 12, and starting
with FIG. 7, another embodiment of a filter arrangement
is shown generally at 140. In FIG. 7, a filter assembly is
shown generally at 142 and includes a filter head 144
with the filter assembly 142 removably secured thereto.
The filter head 144 includes a body or block 146 defining
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fluid flow channels 148, 150. In the embodiment shown,
each of the flow channels 148, 150 terminates at a flow
port 152, 154. In a forward-flow arrangement, the flow
channel 148 corresponds to an inlet or dirty fluid flow
channel 149 with the port 152 corresponding to an inlet
flow port 153. In a forward-flow system, the flow channel
150 corresponds to an outlet or clean flow channel 151
with the port 154 corresponding to an outlet flow port 155.
A seal member 159 is shown between housing end 176
(FIG. 8) and the filter head 144.

[0033] When the filter head 144 is operably connected
to the filter arrangement 140, the flow channel 148 ter-
minates at port 156 which is in fluid flow communication
with volume 158. Volume 158 is defined further below.
The flow channel 150 terminates at port 160, and when
the filter head 144 is in operable connection with the filter
arrangement 140, the port 160 is in fluid flow communi-
cation with the open filter interior 162.

[0034] As with the embodiment of FIG. 1, the filter ar-
rangement 140 shown in FIG. 7 includes a housing 166
and a filter cartridge 168 oriented therewithin. The hous-
ing 166 is embodied in the form of a can 170 having a
surrounding wall 172 and defining a closed end 174 and
an open mouth or end 176 (FIG. 8).

[0035] InreferencetoFIG. 8, the housing 166 includes
a threaded region 178 adjacent to the open mouth 176.
The threaded region 178, in the particular embodiment
shown, is shown to be manufactured as a part of the can
170. The threaded region 178 can include, for example,
rolled threads 179 or other types of formed threads. The
threaded region 178 can also be made through a process
of machining internally into the can 170 the threads. Al-
ternatively, the housing 166 may include mechanism 70
of the type shown in FIG. 1, embodied in the form of
thread plate 74 mechanically secured to the can 170. It
should be understood that the housing 22 in FIG. 1 can
also be the type of housing shown in FIG. 8 with a thread-
ed region 178 as shown.

[0036] The particular embodiment of the housing 166
illustrated in FIG. 8 includes an inwardly extending pro-
jection or bead 180. The bead 180 is analogous to the
bead 126 illustrated in FIG. 5. The bead 180 is circum-
ferential and extends completely along the internal radial
surface 182 of the housing wall 172. As can be seen in
FIG. 8, the bead 180 is located in a position between the
closed end 174 and the threaded section or region 178.
The threaded region 178 is located between the bead
180 and the open mouth 176. The bead 180 is depicted
as being generally curved shape having opposite sides
184, 186 joined together at a curved apex 188. As will
be explained further below, the bead 180 interacts with
structure to space the filter cartridge 168 from the housing
wall 172 to define a fluid flow path between the filter car-
tridge 168 and the wall 172.

[0037] In reference now to FIGS. 9 and 10, one em-
bodiment of the filter cartridge 168 is illustrated. The filter
cartridge 168 is similar to the filter cartridge 24, except
for the end cover 54 of FIG. 1. The filter cartridge 168
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includes a region of media 190 extending between a first
end cap or end cover 192 and a second end cap or end
cover 194. The filter media 190 can be a variety of dif-
ferent mediatypes. In the example shown, the media 190
is pleated media 196. The pleated media is formed in a
tubular configuration such that it defines and surrounds
open filter interior 162. Also extending between the end
covers 192 and 194 is an internal support tube or liner
198. The inner liner 198 is circumscribed by the pleated
media 196. Theinnerliner 198 is constructed of a material
such as arigid plastic with a plurality of holes 202 formed
to allow for the flow of fluid therethrough. As can be seen
in FIG. 10, the second end cap 194 is a closed end cap,
which defines no openings or holes. The second cap 194
covers the end 204 of the media 190 and closes the open
filter interior 162 at the end 204. The end cover 192 de-
fines an aperture or opening 206 to allow fluid flow com-
munication with the open filter interior 162.

[0038] In reference again to FIG. 7, the filter arrange-
ment 140 includes a projection arrangement 210 analo-
gous to the projection arrangement 100 described above.
The projection arrangement 210 is constructed and ar-
ranged to space the filter cartridge 168 from the housing
166 to define a fluid flow path between the filter cartridge
168 and the housing wall 172. This can be seen by a
review of FIG. 7. Fluid to be cleaned is directed through
the inlet port 153 into the filter head 144. The fluid flows
through the dirty flow channel 149 and out through the
port 156. From there, the fluid flows into the volume 158
between the cartridge 168 and the housing wall 172. The
projection arrangement 210 spaces the cartridge 168
from the housing 166 to allow a fluid path for the fluid to
flow in order to get to the volume 158. The fluid then flows
through thefilter media 190, which removes at least some
of the contaminants therein. The clean fluid flows through
the inner liner 198 and into the open filter interior 162.
From there, the clean fluid flows through the aperture
206 (FIG. 10) and through the port 160. From there, it
flows through the clean flow channel 151 and exits the
filter head 142 through the outlet port 155.

[0039] As explained above with respect to the embod-
iment of FIG. 1, the projection arrangement 210 can be
embodied in a variety of configurations. In the particular
embodiment shown in FIGS. 6 - 12, the projection ar-
rangement 210 is part of the end cover 192. In reference
now to FIG. 12, the end cover 192 includes a base 212
and aside wall 214. The base 212 is generally orthogonal
to the end 205 (FIG. 10) of the filter media 190. The side
wall 214 is generally parallel to the direction of the filter
media 190. The side wall 214, in the embodiment shown
in FIG. 12, is also generally orthogonal to the base 212.
The side wall 214, in the embodiment shown, defines a
media containing portion 216 that forms a continuous
wall 218 around the filter media 190. As can be seen in
FIG. 12, the media-containing portion 216 extends from
the base 212.

[0040] Still in reference to FIG. 12, the projection ar-
rangement 210 includes at least one, and in the embod-
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iment shown, a plurality of projections 220. In the em-
bodiment shown in FIGS. 11 and 12, there are three pro-
jections 221, 222, and 223. In FIG. 11, it can be seen
how the projections 221, 222, and 223 are equally spaced
from each other in the example embodiment. In other
embodiments, the spacing can vary. In the embodiment
shown, each ofthe projections 221,222, and 223 extends
radially from the end cover 192. In particular, in FIG. 12,
it can be seen how the projection 221 extends radially
from the base 212 of the end cap 192. Each of the pro-
jections 221, 222, 223 is, in the embodiment shown, gen-
erally orthogonal relative to the media containing portion
216.

[0041] In the embodiment shown in FIGS. 11 and 12,
each of the projections 221, 222, 223 is in the form of
tabs 226 extending from the end cap 192. The tabs 226
extend from or project from the outer peripheral rim 228
of the base 212.

[0042] The tabs 226 are formed of a material that pro-
vide a desired amount of flexibility and elasticity. As such,
the tabs 226 can elastically deform under hand force to
allow for the operable installation of the filter cartridge
168 into the housing 166. This is described further below.
[0043] In reference again to FIG. 7, interaction be-
tween the filter cartridge 168 and the filter housing 166
can be seen through the engagement of the tabs 226
with the bead 180. In particular, the tabs 226 are engaged
against side 186 of bead 180 to trap and hold the filter
cartridge 168 into the housing 166. A fluid flow path 230
is formed between the end cover 192 and the filter hous-
ing 166 because of the space or volume between the
outer periphery 228 of the end cover 192 and the wall
172. The tabs 226 engage the internal radial surface 182
of the can to create the flow path 230. The outer axial
surface 232 (FIG. 12) of the tabs 226 engages the side
186 (FIG. 8) of the can 166 to hold the cartridge 168 into
the housing 166. Thus, the cartridge 168 is trapped be-
tweenthe bead 180 and the closed end 174 inthe housing
166.

[0044] To construct the filter arrangement 140, the
housing 166 is provided. The filter cartridge 168 is pro-
vided and inserted through the openend 176. The second
axial surface 234 (FIG. 12) that is opposite from the outer
axial surface 232 engages the side 184 of the bead 188.
Force is applied to the filter cartridge 168 to press the
cartridge 168 past the bead 188 and further into the hous-
ing 166. As this force is applied, the tabs 226 elastically
deform and snap over the bead 180. The final resting
position has the tabs 226 engaged against the bead 180;
specifically, the outer axial surface 232 is engaging the
side 186 of the bead 180. This creates a fluid flow path
230 between the outer peripheral rim 228 and the filter
housing 166. The filter arrangement 140 is then assem-
bled onto the filter head 144 to form filter assembly 142.
This is done by spinning the filter arrangement 140 rel-
ative to the filter head 144 through the mating of the
threaded region 178 on the housing 166 with threads 236
(FIG. 7) on the filter head 144.



11 EP 1 556 153 B9 12

[0045] The tabs 226 can be constructed from a variety
of materials including plastic, glass filled nylon, metal,
composites, or an independent spring.

[0046] In reference now to FIGS. 13 - 15, 17, and 18,
another embodiment of a filter arrangement is shown
generally at 300. In FIG. 13, a filter assembly 302 is il-
lustrated in perspective view. The filter assembly 302 is
removably mountable to a filter head, such as the filter
head 144 shown in FIG. 7. The filter assembly 302 in-
cludes a housing 304 and a filter cartridge 306 (FIG. 15)
oriented therewithin. The housing 304 has a surrounding
wall 308 and includes a closed end 310 and an open
mouth or end 312. The housing 304 in the embodiment
of FIGS. 13 - 15 can be constructed of metal, but in the
illustrated embodiment, it is constructed with a molded
plastic. The outer wall 308 can be seen to have reinforc-
ing ribs 314 to help strengthen the housing 304. In the
embodiment shown in FIGS. 13 and 15, the housing 304
includes a threaded region 316 adjacent to the open
mouth 312. The threaded region 316 is shown as being
manufactured as part of the housing 304. As described
above, the threaded region can be included in a variety
of ways, including a separate thread plate secured to the
housing 304.

[0047] The housing 304 illustrated in FIG. 15 includes
an undercut or inwardly extending projection or ledge
318. The ledge 318 is analogous to the bead 180 and
bead 126. The ledge 318 is circumferential and extends
completely along the internal radial surface 320 of the
housing wall 308. The ledge 318 is located in a position
between the closed end 310 and the threaded region
316. A portion 323 of the housing wall 308 adjacent to
the majority of the filter media 322 forms an internal di-
ameter about equal to the internal diameter of the housing
wall between the threaded section 316 and the ledge
318. Between the ledge 318 and the portion 323 is an
area of increased internal diameter forming a relief 380.
As will be explained further below, the ledge 318 interacts
with structure to space the filter cartridge 306 from the
housing wall 308 to define a fluid flow path between the
filter cartridge 306 and the wall 308.

[0048] In reference now to FIG. 15, one embodiment
of the filter cartridge 306 is illustrated in cross-section.
The filter cartridge 306 is similar to the filter cartridge 24
except for the use of certain materials. As with the em-
bodiment of FIG. 1, the filter cartridge 306 includes a
region of media 322 extending between a first end cap
324 and a second end cap 326. While the filter media
322 can be a variety of different media types, in the illus-
trated example, the media 322 is pleated media 328. The
media 322 is formed in a tubular configuration such that
it defines and surrounds an open filter interior 330. Also
extending between the first end cap 324 and second end
cap 326 is an internal support tube or liner 332. The inner
liner 332 functions to support the media 322 and is con-
structed of a material such as a rigid plastic or metal
defining holes to allow for the flow of fluid therethrough.
As can seen in FIG. 15, the second end cap 326 is a
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closed end cap, which defines no openings or holes. The
second end cap 326 covers the end 334 of the media
322 and closes the open filter interior 330 at the end 334.
The first end cap 324 defines an aperture or opening 336
to allow fluid flow communication with the open filter in-
terior 330.

[0049] The housing 304 defines a groove 338 between
the ledge 318 and the threaded region 316. The groove
338 holds an O-ring 340 for forming a seal with a filter
head. While the first and second end caps 324, 326 can
be constructed of many different materials, including met-
al, in preferred embodiments, the first end 324 is con-
structed of plastic and the second end cap 326 is con-
structed of metal. Note that the housing 304 includes
support structure 342 molded within its closed end 310.
The support structure 342 helps to give overall strength
tothe housing 304, and in addition, provides axial support
and positioning of the filter cartridge 306 within the hous-
ing 304. This support structure 342 eliminates the use of
a spring, such as spring 67 in the embodiment of FIG. 1.
[0050] Still in reference to FIG. 15, the filter arrange-
ment 300 includes a projection arrangement 350 analo-
gous to the projection arrangement 210 and projection
arrangement 100, described above. The projection ar-
rangement 350 is constructed and arranged to space the
filter cartridge 306 from the housing 304 to define a fluid
flow path between the filter cartridge 306 and the housing
wall 308. This can be seen by a review of FIG. 15. Fluid
to be cleaned is directed into the housing 304 and into
the volume 352 between the cartridge 306 and the hous-
ing wall 308. The projection arrangement 350 spaces the
cartridge 306 from the housing 304 to allow a fluid path
for the fluid to flow in order to get to the volume 352. The
fluid then flow through the filter media 322, which re-
moves at least some of the contaminants therein. The
cleaned fluid flows through the inner liner 332 and into
the open filter interior 330. From there, the clean fluid
flows through the aperture 336 and then out through the
filter head.

[0051] As explained above, with respect to the other
embodiments, the projection arrangement 350 can be
embodied in a variety of configurations. In the embodi-
mentshowninFIGS. 13- 15and 17 and 18, the projection
arrangement 350 is an integral part of the first end cap
324. In reference now to FIG. 17, the end cap 324 in-
cludes a base 354 and a side wall 356. The base 354 is
generally orthogonal to the end 358 of the filter media
322. The side wall 356 is generally parallel to the direction
of the filter media 322. The side wall 356 is also generally
orthogonal to the base 354. The side wall 356, in the
embodiment shown, defines a media containing portion
360 that forms a continuous wall 356 around the filter
media 322.

[0052] Still in reference to FIGS. 17 and 18, the pro-
jection arrangement 350 includes at least one, and in the
embodiment shown, a plurality of projections 362. In the
particular embodiment shown, there are four projections,
each spaced equally from each other by about 90°. As
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with the embodiment of FIG. 2, each of the projections
362 is in the form of tangs or tabs 364 extending from
the firstend cap 324. The tabs 364 include a base section
366 joined at a bight 368 to the wall 360. The base section
366 defines a free end 372. It can be appreciated that
each of the tabs 364 is cantilevered from the end cap
324. In the illustrated example, the tabs 364 are config-
ured to be in extension from the media-containing portion
360 of the first end cap 324. Of course, there can be other
embodiments. The first end cap 324 also can be seen in
FIG. 17 as defining a groove 376. The groove 376 holds
an O-ring seal member 378 (FIG. 15). The O-ring seal
member 378 forms a seal with a filter head.

[0053] To construct the filter arrangement 300, the
housing 304 is provided. The filter cartridge 306 is insert-
ed through the open mouth 312. The filter cartridge 306
engages the support structure 342 at the closed end 310.
The tabs 324 are biased radially inwardly by engagement
against the internal surface of the housing 304, until
reaching the undercut or ledge 318. The relief 380 that
results from the undercut or ledge 318 allows the tabs to
spring back to their normal position. When this happens,
the free end 372 of the tabs 364 engage the ledge 318.
This traps the filter cartridge 306 within the housing 308.
[0054] An alternate embodiment is illustrated in FIG.
16. The embodiment of FIG. 16 is the same as the em-
bodiment of FIG. 15 with the exception of the first end
cap. The first end cap is shown in FIG. 16 as end cap
324’. The first end cap 324’ in the FIG. 16 embodiment
does not include an integral projection arrangement. It
simply has a closed, continuous side wall 356’ with no
projections or tabs extending from it. The filter arrange-
ment 300’, however, does include a projection arrange-
ment 400. In this embodiment, the projection arrange-
ment 400 is part of a separate and independent plate
402. The plate 402, in the embodiment shown, is oriented
on top of the first end cap 324’, and below the threaded
section 316’. The plate 402 has a base 404, that is ori-
ented generally parallel to the base 354’ of the first end
cap 324 and a side wall 406 that is generally perpendic-
ulartothe base 404. The side wall 406, in the embodiment
shown, generally circumscribes the side wall 356’ of the
end cap 324’ and the media 322'. Integral with the plate
402 is a plurality of projections 410. While only a single
projection 410 can be seen in the cross-section of FIG.
16, it should be understood that there will generally be
more than one projection 410, such as four projections
as illustrated in FIG. 18. The projections 410 are con-
structed analogously as the projections 362. In particular,
each of the projections 410 includes a base section 412
joined by a bight section 414 to the side wall 406. Each
base section 412 defines a free end 418.

[0055] Inuse, to assemble the filter arrangement 300,
the filter cartridge 306’ is inserted into the housing 304’.
Next, the filter cartridge 306’ is secured in place within
the housing 304’ by inserting the drop-in plate 402. The
drop-in plate is oriented to rest on top of the first end cap
324'. The filter cartridge 306’ is then trapped between
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the drop-in plate 402 and the support structure 342’. The
projections 410 of the plate 402 deflect radially inwardly
while being inserted in the housing 304’ and then
shapped back to their normal orientation and engage the
ledge 318’ of the housing 304’.

[0056] In use, to purify fluids using filters of the type
described herein in FIGS. 1 - 18, the filter arrangements
are provided and spun onto a filter head. The fluid to be
clean flows through the filter head, into the housing,
through the filter cartridge, out of the filter housing, back
through the filter head, and then out of the filter head
After a period of use, the filter media will become clogged
or occluded. At this point, servicing of the filter is desired.
To service the filter, the filter is removed by spinning it
off of the head. That is, the threaded engagement be-
tween the filter arrangement and the filter head is unmat-
ed. In some uses, the entire filter arrangement will be
disposed of and replaced with a new filter arrangement.
For example, in the embodiments of FIGS. 1 - 5, the
entire filter arrangement is discarded and replaced with
a new filter arrangement. Also, in the embodiments of
FIGS. 7 - 18, the entire filter arrangement may be dis-
posed of and replaced with a new filter arrangement. It
is contemplated that in certain arrangements, such as in
the embodiments of FIGS. 7 - 12, the old filter cartridge
can be removed from the housing by pulling it through
the mouth. The tabs will either break off or flex over the
internal housing projections to allow for the removal of
the filter cartridge from the housing. In such instances,
the old filter cartridge is discarded (or recycled) and re-
placed with a new filter cartridge. The new filter cartridge
is inserted into the housing. If the tabs are connected to
the cartridge, the tabs flex and snap over the housing
bead or projection. If the tabs are separate from the car-
tridge, the projection arrangement is mounted in place in
the housing until the tabs flex and snap over the housing
bead or projection. The new filter arrangement can again
be mounted in operable assembly onto the filter head.
[0057] Inthe embodiments described, the projections
on the end cap can be made from a variety of materials
including metal, plastic, and composites. The housings
can be plated or finished with chrome or nickel plating or
heat treated before the cartridge is inserted therein. This
allows the housing to be treated for corrosion resistance.
It should be appreciated that due to the convenient as-
sembly, the housing can be manufactured independently
and in a separate facility or separate location from the
manufacturing of the filter cartridges. The final assembly
of the cartridge within the housing can be done at yet a
third location.

[0058] In some applications, the filter media used
therein can be a resin bed. The resin bed can be used
to fill up to the outer diameter of the housing.

[0059] The thread plate can be made from a variety of
materials including stamping, machining from pipe, or
formed from powdered metal.
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Claims

A fluid filter arrangement (20, 140, 300, 300’) com-
prising:

(a) a housing (22, 166. 304, 304’) having a wall
(28", 172, 308) defining a closed end (30, 174,
310), an open end (32, 176), an interior volume
(44), and aninwardly extending ledge (126, 180,
318, 318);

(i) the housing including a threaded region
(86, 178, 316, 316’) adjacent to the open
end;

(i) the inwardly extending ledge being cir-
cumferential and extending completely
along an internal surface of the housing
wall;

(A) the inwardly extending ledge being
located between the closed end and the
threaded region;

(b) afilter cartridge (24, 168, 306, 306’) oriented
within said interior volume of said housing; said
filter cartridge including a tubular construction
of filter media defining an open filter interior;

i) said tubular construction of filter media
46, 190, 328) having a first end;

i) said filter cartridge includes an end cap
54,192, 324, 324’) secured to said firstend
of said tubular construction of filter media;
said end cap defining an aperture in fluid
communication with said open filter interior;

(
(
(
(

(c) a projection arrangement (100, 210, 350,
400) constructed and arranged to space said
filter cartridge from said housing wall to define
a fluid flowpath between said filter cartridge and
said housing wall;

(i) the projection arrangement includes a
base (96, 212, 354, 404) and a sidewall (98,
214, 356, 406);

(i) said projection arrangement comprising
at least one projection (110, 220, 362, 410)
in extension from at least one of said base
and said sidewall;

Afluid filter arrangement according to claim 1 where-
in:

(a) said projection arrangement includes a plu-
rality of projections.

A fluid filter arrangement according to claim 2 where-
in:
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8.

10.

(a) each of said projections (110, 362, 410) ex-
tends axially to engage said housing.

A fluid filter arrangement according to any one of
claims 2 and 3 wherein:

(b) said base (404) and said sidewall (406) are
part of a plate (402) that is a separate piece from
said end cap (324).

A fluid filter arrangement according to any one of
claims 2 and 3 wherein:

(a) said base (96, 212, 354) and said sidewall
(98, 214, 356) are part of said end cap (54, 192,
324).

Afluid filter arrangement according to claim 4 where-
in:

(a) each of said projections (110, 362, 410) ex-
tends axially from said sidewall (98, 356, 406)
of said endcap (54, 324, 324’).

Afluid filter arrangement according to claim 6 where-
in:

(a) said sidewall includes a media-containing
portion (99, 360) that forms a continuous wall
(98, 356) around said filter media;

(i) said media-containing portion (99, 360)
extending from said base (96, 354) and hav-
ing an end (114, 368);

(A) each of said projections (110, 362)
being in extension from said end of said
media-containing portion.

A fluid filter arrangement according to anyone of
claims 2-7 wherein:

(a) each of said projections (110, 220, 362, 410)
includes a free end;

(i) each free end of said projections engag-
ing the inwardly extending ledge (126, 180,
318, 318’).

Afluid filter arrangement according to claim 2 where-
in:

(a) each of said projections (221, 222, 223) ex-
tends radially to engage the inwardly extending
ledge (180).

Afluid filter arrangement according to claim 9 where-
in:
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(a) each of said projections (221, 222, 223) ex-
tends radially from said base (212) of said end-
cap (192).

according to any one of claims 1-13; the filter assem-
bly comprising:

(a) afilter head having a fluid flow inlet port and
fluid flow outlet port; and
(b) the filter arrangement is releasably secured

11. A fluid filter arrangement according to claim 10 5
wherein:

(a) said sidewall (214) includes a media-contain-
ing portion (216) that forms a continuous wall
(218) around said filter media;

(i) said media-containing portion extending
from said base (212); and
(i) said projections (221, 222, 223) being

10

to said filter head.

15. A method of making a filter; the method comprising:

(a) inserting a filter cartridge (24, 168, 306, 306°)
and a projection arrangement into an open end
of a housing; and

(b) engaging projections on the projection ar-

generally orthogonal relative to said media- 75 rangement (100, 210, 350, 400) against a por-
containing portion. tion of the housing to secure the filter cartridge
in the housing;
12. A fluid filter arrangement according to any one of
claims 1-8 wherein: (i) the portion of the housing including an
20 inwardly extending circumferential ledge
(a) a portion (323) of the housing wall adjacent (126, 180, 318, 318’) extending completely
to the filter media defines an internal diameter along aninternal surface of the housing; and
about equal to an internal diameter of the hous- (ii) the engagement of the projection ar-
ing wall between the threaded section and the rangement is against a side of the ledge di-
internally extending ledge (318, 318’); 25 rected to a closed end of the housing.
(i) between the internally extending ledge 16. A method according to claim 15 wherein:
(318, 318’) and the portion (323) is a region
of the housing wall having an internal diam- (a) the filter cartridge (24, 168, 306) includes an
eter greaterthanthe internal diameterofthe 30 end cap (54, 192, 324) having the projections
portion to form a relief (380); extending therefrom; and
(b) said step of engaging includes engaging the
(A) the relief (380) allowing the projec- projections (110, 220, 362) from the end cap
tion arrangement (3 50, 400) to spring against the inwardly extending ledge (126, 180,
back to a normal position. 35 318) of the housing.
13. A fluid filter arrangement according to any one of 17. A method according to claim 15 wherein:
claims 2-12 wherein:
(a) said step of inserting includes inserting a filter
(a) said filter media includes pleated media and 40 cartridge (306’) and then inserting a separate
a second end opposite of said first end; plate (402) into the open end of the housing;
(b) said end cap is a first end cap; and
(c) said filter cartridge further includes: (i) the separate plate (402) including the pro-
jecting arrangement (400).
(i) asecond end cap secured to said second 45 (iii) the projection arrangement engaging
end of said filter media; the inwardly extending ledge to space said
filter cartridge from said housing wall to de-
(A) said second end cap being closed; fine a fluid flowpath between said filter car-
and tridge and said housing wall; the engage-
50 ment of the projection arrangement is
(i) an inner tubular liner circumscribed by against a side of the ledge directed to a
said pleated media; closed end of the housing.
(A) said inner tubular liner extending 18. A method according to any one of claims 15-17
betweensaidfirstendcapandsaidsec- 55 wherein:

ond end cap.
(a) said step of inserting includes snapping the

14. Afilter assembly comprising afluid filter arrangement projections over the inwardly extending circum-

10
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ferential ledge in the housing; and
(b) said step of engaging includes engaging the
projections against the radial protrusion.

Patentanspriiche

Fluidfilteranordnung (20, 140, 300, 300’) gekenn-
zeichnet durch:

(a) ein Gehause (22, 166, 304, 304’) mit einer
Wand (28, 28", 172, 308), das ein geschlosse-
nes Ende (30, 174, 310), ein offenes Ende (32,
176), einen Innenraum (44) und einen nach in-
nen ragenden Wulst (126, 180, 318, 318’) be-
sitzt, wobei:

(i) das Gehause benachbart zu dem offenen
Ende (32, 176) einen Gewindebereich (86,
178, 316, 316’) besitzt;

(i) der nach innen ragende Wulst (126, 180,
318, 318’) sich vollstandig entlang des Um-
fangs einer Innenflache der Gehdusewand
(28, 28", 172, 308) erstreckt, wobei:

(A) dernach innen ragende Wulst (126,
180, 318, 318’) zwischen dem ge-
schlossenen Ende (30, 174, 310) und
dem Gewindebereich (86, 178, 316,
316’) angeordnet ist;

(b) eine Filterpatrone (24, 168, 306, 306’), die in
dem Innenraum (44) des Gehauses (22, 166,
304, 304’) angeordnet ist und die eine rohrfér-
mige Konstruktion eines Filtermediums (46,
190, 322) mit einem offenen Filterinnenraum
(50, 162) besitzt, wobei:

(i) die rohrférmige Konstruktion des Filter-
mediums (46, 190, 322) ein erstes Ende
(56, 174, 334) besitzt;

(ii) die Filterpatrone (24, 168, 306, 306’) eine
Endkappe (54, 192, 324, 324’) besitzt, die
andem ersten Ende (56, 174, 334) der rohr-
formigen Konstruktion des Filtermediums
(46, 190, 322) befestigt ist; und die eine Off-
nung (58) besitzt, die in Stromungsverbin-
dung mit dem offenen Filterinnenraum (50,
162) steht;

(c) eine Abstandskonstruktion (100, 210, 350,
400), die so konstruiert und angeordnet ist, dass
sie die Filterpatrone (24, 168, 306, 306’) in Ab-
stand zu der Gehdusewand (28, 172, 308) halt,
um einen Strémungspfad zwischen der Filter-
patrone (24, 168, 306, 306’) und der Gehause-
wand (28, 172, 308) zu bilden, wobei:
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(i) die Abstandskonstruktion (100, 210, 350,
400) eine Grundplatte (96, 212, 354, 404)
und eine Seitenwand (98, 214, 356, 406)
besitzt;

(ii) die Abstandskonstruktion (100, 210,
350, 400) in Verlangerung von mindestens
entweder der Grundplatte (96, 212, 354,
404) oder der Seitenwand (98, 214, 356,
406) mindestens einen Anschlag (110, 220,
362, 410) besitzt;

(iii) die Abstandskonstruktion (100, 210,
350, 400) mit dem nach innen ragenden
Waulst (126, 180, 318, 318’) in Eingriff steht,
um die Filterpatrone (24, 168, 306, 306’) auf
Abstand von der Gehdusewand zu halten,
um einen Strdmungspfad zwischen der Fil-
terpatrone (24, 168, 306, 306’) und der Ge-
hausewand zu bilden; der Eingriff der Ab-
standskonstruktion (100, 210, 350, 400) er-
folgt gegen eine Seite des Anschlags (110,
220, 362, 410), die zum geschlossenen En-
de des Gehauses (22, 166, 304, 304’) ge-
richtet ist.

Fluidfilteranordnung nach Anspruch 1 dadurch ge-
kennzeichnet, dass:

(a) die Abstandskonstruktion (100, 210, 350,
400) mehrere Anschlage (110, 362, 410) besitzt.

Fluidfilteranordnung nach Anspruch 2 dadurch ge-
kennzeichnet, dass

(a) sich jeder der Anschlage (110, 362, 410) axi-
al erstreckt, um mit dem Gehause (22, 166, 304,
304’) in Eingriff zu kommen.

Fluidfilteranordnung nach einem der Anspriiche 2
oder 3 dadurch gekennzeichnet, dass:

(b) die Grundplatte (404) und die Seitenwand
(406) Teil einer Platte (402) sind, die ein von der
Endkappe (324’) separates Teil ist.

Fluidfilteranordnung nach einem der Anspriiche 2
oder 3 dadurch gekennzeichnet, dass:

(a) die Grundplatte (96, 212, 354) und die Sei-
tenwand (98, 214, 356) ein Teil mit der Endkap-
pe (54, 192, 324) bilden.

Fluidfilteranordnung nach Anspruch 4 dadurch ge-
kennzeichnet, dass

(a) jeder der Anschlage (110, 362, 410) sich axi-
al von der Seitenwand (98, 356, 406) der End-
kappe (54, 324, 324’) weg erstreckt.
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Fluidfilteranordnung nach Anspruch 6 dadurch ge-
kennzeichnet, dass:

(a) die Seitenwand (98, 356, 406) einen Filter-
medium enthaltenden Teil (99, 360) besitzt, der
eine durchgehende Wand (98, 356) um das Fil-
termedium (46, 190, 322) bildet, wobei:

(i) der Filtermedium enthaltende Teil (99,
360) sich von der Grundplatte (96, 354) weg
erstreckt und ein Ende (114, 368) besitzt,
wobei:

(A) jederder Anschlage (110, 362) eine
Verlangerung des Endes (114, 368)
des Filtermedium enthaltenden Teils
(99, 360) ist.

Fluidfilteranordnung nach einem der Anspriiche 2
bis 7 dadurch gekennzeichnet, dass:

(a) jeder der Anschlage (110, 220, 262, 410) ein
freies Ende (118, 412) besitzt, wobei:

(i) jedes freie Ende (118, 412) der Anschla-
ge (110, 220, 362, 410) in Eingriff mit dem
nach innen ragenden Wulst (126, 180, 318,
318’) kommt.

Fluidfilteranordnung nach Anspruch 2 dadurch ge-
kennzeichnet, dass:

(a) jeder der Anschlage (221, 222, 223) sich ra-
dial erstreckt, um mit dem sich nach innen er-
streckenden Waulst (180) in Eingriff zu kommen.

Fluidfilteranordnung nach Anspruch 9 dadurch ge-
kennzeichnet, dass:

(a) jeder der Anschlage (221, 222, 223) sich von
der Grundplatte (212) der Endkappe (192) aus
radial erstreckt.

Fluidfilteranordnung nach Anspruch 10 dadurch ge-
kennzeichnet, dass:

(a) die Seitenwand (214) einen Filtermedium
enthaltenden Teil (216) besitzt, der eine durch-
gehende Wand (218) um das Filtermedium
(190) bildet, wobei:

(i) der Filtermedium enthaltende Teil (216)
sich von der Grundplatte (212) aus weg er-
streckt, und

(ii) die Anschlage (221, 222, 223) relativ zu
dem Filtermedium enthaltenden Teil (216)
weitgehend orthogonal angeordnet sind.
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12. Fluidfilteranordnung nach einem der Anspriiche 1

bis 8 dadurch gekennzeichnet, dass

(a) ein dem Filtermedium (322) benachbarter
Teil (323) der Gehausewand (308) einen inne-
ren Durchmesser besitzt, der ungefahr gleich ei-
nem inneren Durchmesser der Gehausewand
(308) zwischen dem Gewindeteil und dem nach
innen ragenden Wulst (318, 318’) ist, wobei:

(i) zwischen dem sich nach innen erstrek-
kenden Wulst (318, 318’) und dem Teil
(323) ein Bereich der Gehdusewand ange-
ordnet ist, der einen Innendurchmesser be-
sitzt, der grosserist als der Innendurchmes-
ser des Teiles (323), um eine Nut (380) zu
bilden, wobei:

(A) die Nut (380) es der Abstandskon-
struktion (350, 400) gestattet, in eine
Normalposition zurlickzukehren.

13. Fluidfilteranordnung nach einem der Anspriiche 2

bis 12 dadurch gekennzeichnet, dass:

(a) das Filtermedium (46, 190, 322) ein gefalte-
tes Filtermedium (48, 196, 328) ist und ein dem
ersten Ende (56, 174, 334) gegeniiberliegendes
zweites Ende (62, 176, 358) besitzt;

(b) die Endkappe (54, 192, 324, 324’) eine erste
Endkappe ist, und

(c) die Filterpatrone (24, 168, 306, 306’) ferner
besitzt:

(i) eine zweite Endkappe (60, 194, 326), die
an dem zweiten Ende (62, 176, 358) des
Filtermediums (46, 190, 322) befestigt ist,
wobei

(A) die zweite Endkappe (60, 194, 326)
eine geschlossene Endkappe ist, und

(i) eine innere rohrférmige Hulse (52, 198,
332), die von dem gefalteten Filtermedium
(48, 196, 328) umgeben ist, wobei:

(A) sich die innere rohrférmige Hilse
(52, 198, 332), zwischen der ersten
Endkappe (54, 192, 324, 324’) und der
zweiten Endkappe (60, 194, 326) er-
streckt.

14. Filteranordnung mit einer Fluidfilteranordnung (20,

140, 300, 300’) nach einem der Anspriiche 1 bis 13
dadurch gekennzeichnet, dass

(a) ein Filterkopf (144) eine Fluidstrdomungs-Ein-
tritts6ffnung und eine Fluidstrémungs-Austritts-
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o6ffnung besitzt, und
(b) die Filteranordnung (20, 140, 300, 300’) I16s-
bar an dem Filterkopf (144) befestigt ist.

Einschnappen der Anschlage (110, 220, 362,
410) Uber den sich nach innen erstreckenden
Umfangswulst (126, 180, 318) des Gehauses
(22, 166, 304, 304’) beinhaltet, und

(b) der Verfahrensschritt des in Eingriffbringens
ein in Eingrifforingen der Anschlage (110, 220,
362,410) mitdemradialen Wulst (126, 180, 318)
beinhaltet.

15. Verfahren zum Herstellen eines Filters, gekenn- 5
zeichnet durch die Verfahrensschritte:

(a) Einsetzen einer Filterpatrone (24, 168, 306,
306’) und einer Abstandskonstruktion (100, 210,

350, 400) in ein offenes Ende (32, 176) eines 10
Gehauses (22, 166, 304, 304’), und

(b) in Eingriff bringen von Anschlagen (110, 220,
362,410) einer Abstandskonstruktion (100, 210, 1.
350,400) miteinem Teil des Gehauses (22, 166,

Revendications

Agencement de filtre a fluide (20, 140, 300, 300°)
comprenant :

durch gekennzeichnet, dass:

(a) der Verfahrensschritt des Einsetzens ein

13

304, 304’) zum Sichern der Filterpatrone (24, 15
168, 306, 306’) in dem Gehause (22, 166, 304, (a) un boitier (22, 166, 304, 304’) ayant une paroi
304’), wobei: (28", 172, 308) définissant une extrémité fermée
(30, 174, 310), une extrémité ouverte (32, 176),
(i) der Teil des Gehauses (22, 166, 304, un volume intérieur (44), et un rebord s’étendant
304’) einen sich nach innen erstreckenden 20 vers l'intérieur (126, 180, 318, 318’) ;
Umfangswulst (126, 180, 318, 318’) besitzt,
der sich vollstandig entlang einer Innenfl&- (i) le boitier comprenant une région filetée
che des Gehauses (22, 166, 304, 304’) er- (86, 178, 316, 316’) adjacente a I'extrémité
streckt, und ouverte ;
(ii) der Eingriff der Abstandskonstruktion 25 (i) le rebord s’étendant vers l'intérieur étant
(100, 210, 350, 400) mit einer gegen das circonférentiel et s’étendant complétement
geschlossene Ende (30,174) des Gehau- le long d’'une surface interne de la paroi de
ses (22, 166, 304, 304’), gerichteten Seite boitier ;
des Wulstes (126, 180, 318, 318’) erfolgt.
30 (A) le rebord s’étendant vers l'intérieur
16. Verfahren nach Anspruch 15 dadurch gekenn- étant situé entre I'extrémité fermée et
zeichnet, dass: la région filetée ;
(a) die Filterpatrone (24, 168, 306) eine Endkap- (b) une cartouche de filtre (24, 168, 306, 306’)
pe (54, 192, 324) besitzt, von der die Anschlage 35 orientée a l'intérieur dudit volume intérieur dudit
(110, 220, 362, 410) wegragen, und boitier ; ladite cartouche de filtre comprenant
(b) der Verfahrens-Schritt des in Eingriffbrin- une construction tubulaire de milieu filtrant dé-
gens ein in Eingrifforingen der Anschlage (110, finissant un intérieur de filtre ouvert ;
220, 362) der Endkappe (54, 192, 324) mit dem
nach innen gerichteten Wulst (126, 180, 318) 40 (i) ladite construction tubulaire de milieu fil-
des Gehauses (22, 166, 304, 304’) beinhaltet. trant (46, 190, 328) ayant une premiéere
extrémité ;
17. Verfahren nach Anspruch 15 dadurch gekenn- (i) ladite cartouche de filtre comprend un
zeichnet, dass capuchon d’extrémité (54, 192, 324, 324)
45 fixé sur la dite premiére extrémité de ladite
(a) der Verfahrens-Schritt des Einsetzens ein construction tubulaire dudit milieu filtrant ;
Einsetzen einer Filterpatrone (306’) und dann ledit capuchon d’extrémité définissant une
ein Einsetzen einer separaten Platte (402) indas ouverture en communication de fluide avec
offene Ende (32, 176) des Gehauses (22, 166, ledit intérieur de filtre ouvert ;
304, 304’) beinhaltet, wobei 50
(c) un agencement de saillie (100, 210, 350,
(i) die separate Platte (402) die Abstands- 400) construit etagencé pour espacer ladite car-
konstruktion (400) besitzt. touche de fluide de ladite paroi de boitier pour
définir une voie d’écoulement de fluide entre la
18. Verfahren nach einem der Anspriiche 15 bis 17 da- 55 cartouche de fluide et ladite paroi de boitier ;

(i) 'agencement de saillie comprend une
base (96, 212, 354, 404) et une paroi laté-
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rale (98, 214, 356, 406) ;

(ii) ledit agencement de saillie comprenant
au moins une saillie (110, 220, 362, 410) en
extension a partir d’au moins l'une parmi
ladite base et ladite paroi latérale.

(iii) ragencement de saillie mettant en prise
le rebord s’étendant vers l'intérieur pour es-
pacer ladite cartouche de filtre de ladite pa-
roi de boitier pour définir une voie d’écou-
lement de fluide entre ladite cartouche de
filtre et ladite paroi de boitier ; la mise en
prise de 'agencement de saillie est contre
un c6té du rebord dirigé vers une extrémité
fermée du boitier.

Agencement de filtre a fluide selon la revendication
1, dans lequel :

(a) ledit agencement de saillie comprend une
pluralité de saillies.

Agencement de filtre a fluide selon la revendication
2, dans lequel :

(a) chacune desdites saillies (110, 362, 410)
s’étend de maniére axiale pour mettre en prise
ledit boitier.

Agencement de filtre a fluide selon 'une quelconque
des revendications 2 et 3, dans lequel :

(b) ladite base (404) et ladite paroi latérale (406)
font partie d’'une plaque (402) qui est une piéce
séparée dudit capuchon d’extrémité (324°).

Agencement de filtre & fluide selon I'une quelconque
des revendications 2 et 3, dans lequel :

(a) ladite base (96, 212, 354) et ladite paroi la-
térale (98, 214, 356) font partie dudit capuchon
d’extrémité (54, 192, 324).

Agencement de filtre a fluide selon la revendication
4, dans lequel :

(a) chacune desdites saillies (110, 362, 410)
s’étend de maniére axiale a partir de ladite paroi
latérale (98, 356, 406) dudit capuchon d’extré-
mité (54, 324, 324).

Agencement de filtre a fluide selon la revendication
6, dans lequel :

(a) ladite paroilatérale comprend une partie con-
tenant le milieu (99, 360) qui forme une paroi

continue (98, 356) autour dudit milieu filtrant ;

(i) ladite partie contenant le milieu (99, 360)
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s’étendant a partir de ladite base (96, 354)
et ayant une extrémité (114, 368) ;

(A) chacune desdites saillies (110, 362)
étant en extension a partir de ladite ex-
trémité de ladite partie contenant le mi-
lieu.

8. Agencement de filtre a fluide selon 'une quelconque

des revendications 2 a 7, dans lequel :

(a) chacune desdites saillies (110, 220, 362,
410) comprend une extrémité libre ;

(i) chaque extrémité libre desdites saillies
mettant en prise le rebord s’étendant vers
lintérieur (126, 180, 318, 318’).

9. Agencement de filtre a fluide selon la revendication

2, dans lequel :

(a) chacune desdites saillies (221, 222, 223)
s’étend de maniére radiale pour mettre en prise
le rebord d’étendant vers l'intérieur (180).

10. Agencement de filtre a fluide selon la revendication

9, dans lequel :

(a) chacune desdites saillies (221, 222, 223)
s’étend de maniére radiale a partir de ladite base
(212) dudit capuchon d’extrémité (192).

11. Agencement de filtre a fluide selon la revendication

10, dans lequel :

(a) ladite paroi latérale (214) comprend une par-
tie contenant le milieu (216) qui forme une paroi
continue (218) autour dudit milieu filtrant ;

(i) ladite partie contenant le milieu s’éten-
dant a partir de ladite base (212) ; et

(ii) lesdites saillies (221, 222, 223) étant gé-
néralement orthogonales par rapport a la-
dite partie contenant le milieu.

12. Agencement de filtre a fluide selon I'une quelconque

des revendications 1 a 8, dans lequel :

(a) une partie (323) de la paroi de boitier adja-
cente au milieu filtrant définit un diametre interne
apeu prés égal a un diamétre interne de la paroi
de boitier entre la section filetée et le rebord
s’étendant vers l'intérieur (318, 318’) ;

(i) entre le rebord s’étendant vers I'intérieur
(318, 318’) et la partie (323) est une région
de la paroi de boitier ayant un diameétre in-
terne supérieur au diamétre interne de la
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partie pour former un relief (380) ; (ii) la mise en prise de I'agencement de
saillie est contre un c6té du rebord dirigé
(A) le relief (380) permettant a I'agen- vers une extrémité fermée du boitier.

cement de saillie (350, 400) de revenir

par rappel a une position normale. 5 16. Procédé selon la revendication 15, dans lequel :
13. Agencement de filtre a fluide selon I'une quelconque (a) la cartouche defiltre (24, 168, 306) comprend
des revendications 2 a 12, dans lequel : un capuchon d’extrémité (54, 192, 324) ayant

les saillies s’étendant a partir de celui-ci ; et
(a) ledit milieu filtrant comprend des milieux plis- 10 (b) ladite étape de mise en prise comprend I'éta-

sés et une seconde extrémité opposée a ladite
premiére extrémité ;

(b) ledit capuchon d’extrémité est un premier ca-
puchon d’extrémité ; et

pe consistant a mettre en prise les saillies (110,
220, 362) a partir du capuchon d’extrémité con-
trelerebord s’étendantvers l'intérieur (126, 180,
318) du boitier.

(c) ladite cartouche de fluide comprend en 15
outre : 17. Procédé selon la revendication 15, dans lequel :

(i) un second capuchon d’extrémité fixé sur
ladite seconde extrémité dudit milieu
filtrant ; 20

(a) ladite étape d’insertion comprend I'étape

consistant a insérer une cartouche de filtre

(306’) et a insérer ensuite une plaque séparée

(402) dans I'extrémité ouverte du boitier ;

(A\) ledit second capuchon d’extrémité

est enfermé ; et (i) la plague séparée (402) comprenant

'agencement de saillie (400),

(i) un revétement tubulaire interne entouré 25

par ledit milieu plissé ; 18. Procédé selon I'une quelconque des revendications
15 a 17, dans lequel :

(A) ledit revétement tubulaire interne

s’étendant entre ledit premier capu-

chon d’extrémité et ledit second capu- 30

chon d’extrémité.

(a) ladite étape d’insertion comprend I'étape
consistant a enclencher les saillies sur le rebord
circonférentiel s’étendant vers l'intérieur dans le
boitier ; et

(b) ladite étape de mise en prise comprend I'éta-
pe consistant a mettre en prise les saillies contre
la saillie radiale.

14. Ensemble de filtre comprenant un agencement de
filtre a fluide selon 'une quelconque des revendica-
tions 1 a 13 ; 'ensemble de filtre comprenant : 35

(a) une téte de filtre ayant un orifice d’entrée
d’écoulement de fluide et un orifice de sortie
d’écoulement de fluide ; et

(b) 'agencement de filtre est fixé de maniere 40
amovible sur ladite téte de filtre.

15. Procédé de fabrication d’un filtre ; le procédé com-
prenant les étapes consistant a :
45

(a) insérer une cartouche de filtre (24, 168, 306,
306°) et un agencement de saillie dans une ex-
trémité ouverte d’un boitier ; et
(b) mettre en prise les saillies sur 'agencement
de saillie (100, 210, 350, 400) contre une partie 50
du boitier pour fixer la cartouche de filtre dans
le boitier ;

(i) la partie du boitier comprenant un rebord
circonférentiel s’étendant vers lintérieur 55
(126, 180, 318, 318’) s’étendant compléte-
ment le long d’'une surface interne du
boitier ; et

15
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