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Description

Technical Field

[0001] The field of this disclosure is filter systems. More
specifically, the field is canister filter systems for liquids,
such as lube oil or liquid fuels, which have drains for
draining liquid out of the canister.

Background

[0002] Canister filter systems are used extensively to-
day on equipment such as internal combustion engines,
construction and mining machinery, and many other
types of industrial machinery. They are used to filter con-
taminants from fluids in fuel systems, lubrication oil sys-
tems, hydraulic fluid power systems, hydraulic fluid con-
trol systems, transmission fluid systems, engine air in-
take systems, and the like.
[0003] A canister filter system typically includes a base
which is often attached to the equipment, a canister (also
sometimes called a housing, cup, can, or cover), and a
filter element which is removably positioned inside the
canister. After the filter element is positioned inside the
canister, the canister is attached to the base with threads
or other attachment means to form a sealed compartment
around the filter element. The canister, base, and filter
element cooperate to define fluid pathways through
which fluid is directed through the filter element. The filter
element contains filter media which traps and collects
contaminants as the fluid passes through it. The trapped
contaminants may include dirt, water, soot, ash, metallic
particles, and other harmful debris.
[0004] Eventually these contaminants clog the filter
media and reduce its effectiveness. Or other conditions
can develop over time which also reduce the effective-
ness of the filter media in removing contaminants. When
this occurs, the filter element should be replaced (or pos-
sibly cleaned, but this is impractical for most applica-
tions). But only the filter element needs to be replaced,
while the canister, base, and other components are re-
used. The filter element is designed to be conveniently
replaced and readily disposed. The filter element can be
replaced on demand, i.e. when the filter becomes
clogged and requires replacement, or periodically, ac-
cording to the guidance of a periodic maintenance sched-
ule established for the particular application.
[0005] Canister filter systems can have many advan-
tages over other filter systems such as spin-on filters.
For instance, canister filter systems can be relatively in-
expensively provided with a drain. To avoid spills, a tech-
nician may wish to remove the fluid from the canister in
a controlled and contained manner before detaching the
canister to replace the filter element. The drain facilitates
the removal of fluid that is inside the canister. In some
circumstances the fluid can spill if it is not first removed
from the canister before detaching the canister from the
base. The drain is typically integrated into the canister.

Because in a canister filter system the drain generally
increases just the cost of the canister, which is reused
and purchased only once, and generally does not in-
crease the cost of the filter element, which is frequently
replaced and purchased many times, the additional cost
of including a drain does not significantly increase the
total operating cost to the equipment owner.
[0006] JP 09173716 A discloses an oil filter having a
case and a cap having a drain bolt, with a filter element
enclosed by said case and said cap.
[0007] Further, US 5,366,400 A is directed to an oil
filter cartridge having a valve, so that residual oil remain-
ing in the filter cartridge can be drained by operating a
valve. The oil filter cartridge with the valve is attached to
an engine. A bag can be used to dispose of the used filter
cartridge.
[0008] U.S. Patent No. 6,814,243, granted 9 Novem-
ber 2004, ("the ’243 patent") is an example of prior art
canister filter systems incorporating a drain in the canis-
ter. FIG. 1 of the ’243 patent illustrates a canister 14 with
an integrated drain (the drain is not labeled with a refer-
ence character, but is shown incorporated into the bottom
of canister 14 in FIG. 1, and is shown in a closed position).
[0009] The ‘243 patent is also an example of another,
increasingly important feature of canister filter systems.
The arrangement of the filter system described in the
’243 patent makes it impossible to install the canister to
the base, without first having a filter element properly
installed in the canister. This prevents, for example, ac-
cidentally or intentionally running the machinery without
the filter element in place. As components such as fuel
pumps, fuel injectors, hydraulic pumps, valves, bearings,
engines, etc., become more expensive, more high tech,
and are made with tighter tolerances and specifications,
it is increasingly important to protect these components
against contamination. Contamination may cause pre-
mature wear and even failure, and the problem is com-
pounded when the component has tight tolerances be-
tween parts or is very expensive. Thus, it may be very
advantageous in some applications to ensure that a tech-
nician does not accidentally or intentionally try to run ma-
chinery without an appropriate filter element in place.
[0010] However, while the filter system of the ’243 pat-
ent performs well in some applications, it may suffer from
several disadvantages, or is otherwise not well suited for
other applications. For instance, the filter system of the
’243 patent may not be well suited for applications where
the fluid in the canister is at a high pressure. Because
the connection of the canister to the base is through the
filter element, the force of high pressure in the canister
is reacted through the filter element, which may not be
strong enough for the pressures of some applications.
Additionally, O-ring between the canister and base is not
intended to hold high pressure inside of the canister.
[0011] The presence of threads in the filter element’s
center tube can be a disadvantage in some circumstanc-
es. The threads in the center tube, which are used to
connect the filter element and canister to the base, are
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located in the clean fluid pathway out of the system.
Threads in the clean fluid pathway may contribute to con-
tamination.
[0012] In addition, the canister of the system described
in the ’243 patent can be relatively complicated and ex-
pensive to manufacture for some applications. The con-
nection structure incorporated into the bottom of the can-
ister may add too much cost for some applications.
[0013] Because of these drawbacks, another canister
filter design is needed which still prevents accidentally
or intentionally using the filter system without a filter el-
ement installed, but is also relieved of some or all of the
disadvantages exhibited by the ’243 patent.
[0014] In accordance with the present invention, a filter
element as set forth in claim 1 is provided. Preferred em-
bodiments of the invention are disclosed in the depend-
ent claims. A canister filter system includes a base, a
canister attachable to the base, and a filter element hav-
ing filter media positioned inside the canister. A drain
forms a seal with, and may releasably engage the filter
element when the drain is in a closed position. In an open
position, the drain allows fluid to be removed from the
canister. Because the drain forms a seal with, and may
releasably engage the filter element in the closed posi-
tion, the drain cannot be closed unless a filter element is
properly positioned inside the canister. This prevents ac-
cidental or intentional use of the filter system without a
filter element in place.

Brief Description of the Drawings

[0015]

FIG. 1 is a cut away view of a canister filter system,
including a base, a canister, and filter element.
FIG. 2 is a detailed view from FIG. 1 with the drain
40 in a closed position.
FIG. 3 is a detailed view from FIG. 1 with the drain
40 in an open position.

Detailed Description

[0016] The following is a detailed description of exem-
plary embodiments of the invention. The exemplary em-
bodiments described herein and illustrated in the drawing
figures are intended to teach the principles of the inven-
tion, enabling those of ordinary skill in this art to make
and use the invention in many different environments and
for many different applications. The exemplary embodi-
ments should not be considered as a limiting description
of the scope of patent protection. The scope of patent
protection shall be defined by the appended claims, and
is intended to be broader than the specific embodiments
described herein.
[0017] FIG. 1 illustrates a canister filter system 1 hav-
ing a base 10, a canister 20, and a filter element 30. The
general construction and use of a canister filter system
is understood by those of ordinary skill in this art. Thus,

all the details of the construction and use of canister filter
system 1 need not be explained here. The canister filter
system 1 may be used to filter fluids such as diesel or
gasoline or other liquid fuels, lubrication oil, hydraulic fluid
for hydraulic power systems, transmission fluid, or even
possibly intake air for an engine. The canister filter sys-
tem 1 may also be used as a fuel/water separator filter.
The canister filter system 1 with the features described
herein could be adapted by those of ordinary skill in this
art to serve many different purposes and suit many other
applications.
[0018] The base 10 includes an inlet channel 11 for
fluid inlet into the canister filter system 1, and an outlet
channel 12 for fluid outlet from the canister filter system
1. The base also includes base threads 13.
[0019] The canister 20 includes an open end 21 and a
closed end 22. Adjacent the open end 21 are canister
threads 23 which can be engaged with base threads 13
to hold the canister 20 to base 10. Threads are one ex-
ample of engagement structures which may be included
on the base 10 and canister 20 to form a releasable en-
gagement. Other engagement structures may be used
as will be recognized by those of ordinary skill in this art.
[0020] The filter element 30 may take many different
forms to suit a particular application. In the illustrated
embodiment, the filter element 30 is well suited for filter-
ing fuel or lubrication oil. The filter element 30 may include
annularly arranged filter media 31 circumferentially sur-
rounding a central reservoir defined by center tube 32.
Axial ends of filter media 31 are sealed by end plates.
Open end plate 33 defines an axial open end of filter
element 30. The open end plate 33 is termed "open" be-
cause it includes an opening 35 for allowing passage of
fluid to outlet channel 12 from the central reservoir de-
fined by center tube 32. Closed end plate 34 defines an
axial closed end of filter element 30. The closed end plate
34 is termed "closed" because it prevents any fluid out-
side the filter element 30 adjacent axial end of filter media
31 from flowing unfiltered into center tube 32. Open end
plate 33 and closed end plate 34 may each be joined to
the center tube 32 via welding, adhesives, etc. Alterna-
tively, several or all of center tube 32, open end plate 33,
and closed end plate 34 may be constructed as unitary
components.
[0021] Fluid to be filtered enters from the inlet channel
11 and flows to the annular cavity 28 between canister
20 and filter media 31. The fluid then passes into and
through filter media 31, then into center tube 32 through
the perforations shown therein in FIG. 1. The fluid exits
center tube 32 through open end plate 33 and opening
35 into the outlet channel 12. The open end plate 33 and
closed end plate 34 help define the fluid channels into
and out of filter media 31, preventing any fluid from flow-
ing directly to outlet channel 12 and bypassing filter media
31. First and second annular seals 38 and 39 may ad-
vantageously be included on filter element 30 and also
help define and seal fluid passageways into and out of
filter element 30. First annular seal 38 may be included
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on the open end plate 33 around opening 35 and adjacent
the axial open end of filter element 30 to help seal the
inlet channel 11 from the outlet channel 12. Second an-
nular seal 39, larger in diameter than first annular seal
38, may be formed circumferentially around the open end
plate 33 to provide the seal between canister 20 and base
10, or in other words provides a seal to prevent fluid in
inlet channel 11 from leaking out of the joint between
canister 20 and base 10. First and second annular seals
38, 39 may be integrally formed with open end plate 33,
or attached with adhesives or other methods, as is known
in this art. When first and second annular seals 38, 39
are integrally formed on or included on open end plate
33, proper replacement of these seals is assured when
the filter element is replaced at proper intervals. Other-
wise, a technician may fail to properly replace the seals
at appropriate intervals, which could result in leakage out
of the system, or leakage within the system allowing un-
filtered fluid to bypass the filter element 31 and lead to
contamination.
[0022] With reference now to FIGS. 2 and 3, a drain
40 penetrates the closed end 22 of canister 20. The drain
40 provides a drain channel 41 for removing fluid from
inside of canister 20. The drain 40 is elongated and in-
cludes an inlet end 42 and an outlet end 43 connected
to one another by the drain channel 41. Inlet end 42 is
positioned inside of canister 20. Outlet end 43 is posi-
tioned outside of canister 20. The drain 40 may be moved
between a closed position and an open position. In the
closed position of FIG. 2, fluid is not able to flow through
drain channel 41. In the open position of FIG. 3, fluid is
able to flow from the inlet end 42, through drain channel
41, and out from outlet end 43. Drain 40 can be adapted
to suit many different applications. The illustrated em-
bodiment provides only one exemplary configuration for
drain 40.
[0023] Canister 20 includes a drain boss 24 on closed
end 22. Drain boss 24 protrudes out and away from
closed end 22, and may include surfaces thereon that
would allow a tool, such as an adjustable, open-ended
wrench, to engage the drain boss 24 and turn the canister
20. Drain boss 24 forms a bore 25. Drain 40 is positioned
in, and is able to slide axially and rotate in bore 25. An
O-ring groove 44 is formed around the exterior of drain
40 and an O-ring is positioned therein. Alternatively, the
O-ring groove may be formed on the bore 25. The O-ring
prevents fluid leakage out of canister 20 through bore 25
from between drain 40 and drain boss 24.
[0024] Drain 40 may cooperate with filter element 30
to form a releasable engagement with filter element 30,
and a releasable seal with filter element 30, when drain
40 is in its closed position. In the illustrated embodiment,
drain 40 forms a releasable engagement with filter ele-
ment 30 through engagement structure that includes a
releasable threaded connection. Closed end plate 34
may form a pocket 36 in which are provided threads 37.
Threads 37 are formed on an inside surface of the pocket
36. Mutual threads 45 may be formed near inlet end 42

of drain 40. Drain 40 may be engaged with filter element
30 by threading together threads 37 and 45. Threads are
one example of engagement structures which may be
included on the filter element 30 and drain 40 to form a
releasable engagement. Other known engagement
structures may be used for particular advantage in certain
applications as will be recognized by those of ordinary
skill in this art.
[0025] When in its closed position, with drain 40 re-
leasably engaged with filter element 30, a releasable seal
is made with filter element 30 so that practically no fluid
can enter inlet end 42 of drain 40. The releasable seal is
made with seal structure which, in the illustrated embod-
iment, includes an inlet opening 46 extending between
drain channel 41 and the radial exterior of inlet end 42,
and pocket 36 which receives the inlet opening 46 when
the drain 40 is sealed. Putting drain 40 in its closed po-
sition moves inlet opening 46 inside of pocket 36, block-
ing the inlet opening 46 so that practically no fluid can
enter therein. Additionally, an O-ring groove 47 may be
formed on drain 40 and an O-ring positioned therein. This
O-ring may provide additional protection against fluid
leaking from between drain 40 and pocket 36 and enter-
ing inlet opening 46. Instead of positioning the O-ring
inside of pocket 36, the O-ring could also be positioned
between drain 40 and another portion of closed end plate
34, and the O-ring could be positioned in a groove formed
on closed end plate 33 instead of on drain 40. When
moving drain 40 to its closed position, as it advances into
pocket 36, fluid trapped therein may need an escape
path. This path may be provided by allowing drain chan-
nel 41 to be open through axial inlet end 42 of drain 40.
[0026] Pocket 36 includes an open end 36a, a smooth
section 36b, a threaded section 36c, and a closed end
36d. Closed end 36d ensures that no fluid may flow from
center tube 32 into pocket 36 and inlet opening 46, and
vice versa. Threads 37 are formed in the threaded section
36c. Smooth section 36b may act as a part of the sealing
structure by fitting tightly against the surfaces of drain 40
to prevent fluid from entering between and flowing from
open end 36a to inlet opening 46. Smooth section 36b
may also provide a surface against which the O-ring in
O-ring groove 47 may seal for additional protection
against fluid passage. To help maintain the smoothness
of the surface of smooth section 36b, the diameter of this
section may be larger than the major diameter of the
threads 37, forming a lip 36e between the smooth section
36b and threaded section 36c. The larger diameter of
smooth section 36b will help avoid the threads 45 on
drain 40 from degrading the smooth surface used for
sealing purposes.
[0027] When in an opened position, drain 40 is at least
partially disengaged from filter element 30, and inlet
opening 46 is open so that fluid may flow into drain chan-
nel 41. In the illustrated embodiment with a threaded en-
gagement, putting the drain 40 in an opened position
requires turning drain 40 to disengage threads 37 and
45. As threads 37 and 45 disengage, inlet end 42 of drain
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40 advances out of pocket 36, unblocking inlet opening
46. Together, these features ensure that no fluid may
enter inlet end 42 of drain 40 except when inlet opening
46 has backed out of pocket 36, clearing the smooth sec-
tion 36b and the open end 36a. Fluid is then free to flow
from inside canister 20, through inlet opening 46, through
drain channel 41, and exit through outlet end 43 of drain
40.
[0028] Threads 37 and pocket 36 on filter element 30
need not necessarily be formed in closed end plate 34.
The threads 37 and pocket 36 could also be formed as
part of center tube 32, or some other part of filter element
30, as will be understood by those of ordinary skill in this
art.
[0029] Other features and constructions may be used
to provide cooperation between drain 40 and filter ele-
ment 30 so that fluid cannot flow through drain 40 when
drain 40 is in the closed position, and fluid may flow
through drain 40 when drain 40 is in the opened position.
For example, filter element 30 and drain 40 could be con-
structed so that drain 40 makes a releasable seal with
filter element 30 to close drain 40, but the two may not
be releasably engaged. Instead, as an example, the filter
element 30 and drain could be independently engaged
with the canister 20, and moving drain 40 to a closed
position would involve drain 40 moving upward to form
a releasable seal with filter element 30, but not releasably
engage it.
[0030] The releasable engagement and the releasable
seal between the drain 40 and the filter element 30 has
several advantages. First, the engagement and/or seal
ensure that a filter element 30 is placed inside canister
20 before the system can be used. A technician will not
accidentally or intentionally assemble the system without
a filter element 30 because without it, the drain 40 cannot
be closed. Ensuring the presence of filter element 30
helps ensure that the fluid will be properly filtered.
[0031] With no threaded connections in the pathway
of clean fluid from the center tube 32 to the outlet channel
12, the possibility of contamination is reduced. Threaded
connections in the clean, filtered fluid pathway have been
identified as a potential source of contamination. When
threads are cut or formed in other ways on a metal com-
ponent, or even a plastic component, a small amount of
debris is often left on the threads. When the threaded
connection is made, the debris may be removed through
the threading action, and is then free to enter the clean
fluid pathway and result in contamination of downstream
components. Thus, the avoidance of threads in the clean
fluid pathway eliminates this potential source of contam-
ination.
[0032] The provision of threads on the filter element
30 provides a convenient means for repairing the thread-
ed connection should the threads be crossed or damaged
in some manner. If a threaded connection is between the
canister 20 and drain 40 (as in prior art systems), either
the canister 20 or the drain 40, or both, must be replaced
if the threads are crossed or damaged in some other way.

If threads 37 formed on filter element 30 are formed in
plastic, while threads 45 on the drain 40 are formed in a
harder material (possibly aluminum or another metal),
when threads 37 and 45 are crossed, more than likely
only threads 37 will be damaged. Threads 37 are easily
replaceable by replacing the filter element 30. Finally,
the engagement between the drain 40 and filter element
30 provides a means for securely holding the filter ele-
ment inside the canister 20.
[0033] Holding the filter element 30 inside of canister
20 may have some advantages during installation and
replacement of the filter element 30. For example, the
canister 20 can be turned upside down by a technician
to drain residual fluid therefrom, without the filter element
30 falling out. Also, the filter element 30 can be held in
the correct position inside of canister 20 so that when the
canister 20 is attached to the base 10, the filter element
30 will properly align with features on the base 10.
[0034] Other advantages may also be realized in some
applications. In some applications, the manufacturing of
canister 20 may be simplified because no structure for
engaging the drain (e.g. threads) is needed on the can-
ister.
[0035] Drain knob 50 facilitates turning drain 40 for
moving between its closed and open positions. Drain
knob 50 may be optionally positioned about drain 40 on
the exterior of canister 20. Drain knob 50 includes splines
51 that mate with splines 48 formed on the exterior of
drain 40. The splines 51, 48 allow drain knob 50 to move
axially relative to drain 40 (along an axis parallel to the
rotational axis of drain 40), but tie the two together rota-
tionally. Turning drain knob 50 will cause a corresponding
rotation of drain 40.
[0036] In addition, drain knob 50 includes camming
surfaces 52 that engage with mutual camming surfaces
26 on drain boss 24. A spring 53 acts between the drain
40 and the drain knob 50, biasing the camming surfaces
52 towards engagement with the camming surfaces 26.
When camming surfaces 52 and 26 engage one another,
they permit the drain knob 50 to rotate relative the can-
ister 20 in only a single direction. Camming surfaces 52
and 26 may be formed to permit rotation of drain knob
50 and drain 40 in the direction of its closed position
(clockwise in the illustrated embodiment), but prohibit
drain 40 to rotate in the opposite direction towards its
open position unless camming surfaces 52 and 26 are
disengaged. They may be disengaged by pulling drain
knob 50 against the bias of spring 53, and separating the
two camming surfaces 52, 26. The camming surfaces
52, 26 permit relative rotation in one direction by providing
cams whereby the cams may slide by one another in one
direction. The camming surfaces 52, 26 prohibit relative
rotation in the other direction by providing positive stop-
ping surfaces which interfere or clash.
[0037] A spring 27 may optionally act between drain
40 and canister 20. Spring 27 biases the drain 40 into
the canister 20. This may provide advantages in inserting
and removing the filter element 30. For instance, in co-
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operation with the drain knob 50, biasing the drain 40
upwards causes the camming surfaces 52, 26 to engage
and temporarily block rotation of the drain 40 in one di-
rection. With spring 27 positioned as shown in the figures,
and with camming surfaces 52 and 26, a technician can
install a replacement filter element 30 in a simple manner
by holding the canister 20 with one hand, and turning the
filter element 30 with the other hand to engage the filter
element 30 with the drain 40.
[0038] The canister filter system 1 may be assembled
by first positioning the filter element 30 inside the canister
20. The canister 20 includes an open end 21 through
which the filter element 30 may pass, and a closed end
22. Next the drain 40 is caused to engage the filter ele-
ment 30. The drain 40 passes through the bore 25 in the
canister 20, with the inlet end 42 projecting into the can-
ister to engage with the filter element 30. Preferably, the
filter element 30 and drain 40 are first fully engaged,
which simultaneously moves the drain to a closed posi-
tion, before the canister 20 is finally engaged with the
base 10 to complete the assembly.
[0039] With first and second annular seals 38 and 39
(see FIG. 1) integrally formed with or attached to filter
element 30, many of the surfaces and seals which pro-
vide a sealing function in the system 1 will be replaced
when the filter element 30 is replaced. This helps ensure
the system 1 will function properly throughout its life.

Industrial Applicability

[0040] The canister filter system 1 may be used to filter
contaminants from fluid systems including fuel systems,
lubrication oil systems, hydraulic fluid power systems,
hydraulic fluid control systems, transmission fluid sys-
tems, engine air intake systems, and the like, while per-
mitting fluid to be conveniently drained using drain 40.
Because of the arrangement of drain 40 with filter element
30, a technician is prevented from accidentally or inten-
tionally operating system 1 unless a filter element 30 is
in place. This operability limitation helps protect compo-
nents which are sensitive to contamination.

Claims

1. A filter element (30) comprising:

annular filter media (31) surrounding a central
reservoir, the filter media (31) allowing fluids to
pass into the central reservoir but blocking the
passage of impurities;
an axial open end at a first end of the central
reservoir with an opening (35) allowing fluid to
flow from the central reservoir to the outside of
the filter element (30), and a first annular seal
(38) surrounding the opening;
an axial closed end at a second end of the central
reservoir opposite the first end wherein fluid may

not pass through the axial closed end into or out
of the central reservoir; and
a pocket (36) formed adjacent the axial closed
end for receiving a drain (40), the pocket (36)
having threads (37) formed on an inside surface,
the pocket (36) comprising an open end (36a),
a threaded section (36c) including the threads
(37), and a smooth section (36b) interposed be-
tween the open end (36a) and the threaded sec-
tion (36c).

2. A filter element (30) according to claim 1 further com-
prising a second annular seal (39), larger in diameter
than the first annular seal (38), for sealing between
a canister (20) and a base (10) when the filter ele-
ment is installed in a canister filter system (1).

3. A filter element (30) according to claim 2 wherein the
axial open end includes an open end plate (34), the
axial closed end includes a closed end plate (33),
and the central reservoir is defined by a center tube
(32), the center tube (32) being joined to the open
end plate (34) and the closed end plate (33).

4. A method of assembling a canister filter system (1)
having a base (10), a canister (20), a filter element
(30) as set forth in any of claims 1-3, and a drain (40)
passing through a bore (25) in the canister (20), the
method comprising:

positioning the filter element (30) inside the can-
ister (20);
closing the drain (40) so that fluid cannot pass
out of the canister (20) through the drain (40) by
forming a releasable seal with the filter element
(3 0); and
engaging the canister (20) to the base (10) to
define a flow path from the base (10), through
the filter element (30), and back through the
base (10).

5. A method according to claim 4 further comprising
forming a releasable engagement between the drain
(40) and the filter element (30).

6. A method according to claim 5 wherein forming a
releasable engagement between the drain (40) and
the filter element (30) comprises causing threads
(45) formed on the drain (40) to engage with threads
(37) formed on the filter element (30).

7. A method according to claim 6 wherein forming a
releasable seal with the filter element (30) comprises
turning the drain (40) relative to the filter element
(30) so that the threads (37) on the filter element
further engage the threads (45) on the drain (40) until
an inlet opening (46) formed on the drain (40) is
blocked by the filter element (30).
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8. A method according to claim 7 wherein:

positioning the filter element (30) inside the can-
ister (20) comprises inserting the filter element
(20) through an open end (21) of the canister
(20); and
engaging the canister (20) to the base (10) com-
prises engaging threads (23) formed adjacent
the open end (21) of the canister (20) with
threads (13) formed on the base (10).

9. A canister filter system (1) comprising:

a canister (20) having an open end (21) and a
closed end (22);
a drain (40) penetrating through the canister’s
closed end (22), the drain (40) having an inlet
end (42) and an opposite outlet end (43), the
inlet end (42) having seal structure formed ther-
eon;
a filter element (30) as set forth in any of claims
1-3 being insertable through the canister’s open
end (21) and positioned inside the canister (20),
and wherein
the drain (40) is movable between a closed po-
sition wherein the seal structure prevents fluid
from flowing from the canister (20) into the
drain’s inlet end (42), and an open position
wherein fluid may flow from the canister (20) into
the drain’s inlet end (42) and out of the drain’s
outlet end (43); and
when the drain (40) is in its closed position, the
seal structure on the inlet end of the drain (40)
is engaged with the pocket (36) formed on the
filter element (30) to form a releasable seal.

Patentansprüche

1. Ein Filterelement (30), das folgendes aufweist:

ein ringförmiges Filtermedium (31), das ein mit-
tiges Reservoir umgibt, wobei das Filtermedium
(31) erlaubt, dass Fluide in das mittige Reservoir
hindurchgehen, aber den Durchgang von Ver-
unreinigungen blockiert;
ein axial offenes Ende an einem ersten Ende
des mittigen Reservoirs mit einer Öffnung (35),
die erlaubt, dass Fluid von dem mittigen Reser-
voir zur Außenseite des Filterelements (30)
fließt, und eine erste ringförmige Dichtung (38),
welche die Öffnung umgibt;
ein axial geschlossenes Ende an einem zweiten
Ende des mittigen Reservoirs, und zwar entge-
gengesetzt zum ersten Ende, wobei das Fluid
nicht durch das axial geschlossene Ende in das
mittige Reservoir hinein oder aus diesem heraus
gehen kann; und

eine Tasche (36), die benachbart zum axial ge-
schlossenen Ende ausgebildet ist zur Aufnahme
eines Ablaufs (40), wobei die Tasche (36) ein
Gewinde (37) an einer Innenseite aufweist, wo-
bei die Tasche (36) ein offenes Ende (36a) auf-
weist, einen Gewindeabschnitt (36c),
einschließlich des Gewindes (37), und einen
glatten Abschnitt (36b), der zwischen dem offe-
nen Ende (36a) und dem Gewindeabschnitt
(36c) liegt.

2. Filterelement (30) nach Anspruch 1, das ferner eine
zweite ringförmige Dichtung (39) aufweist, die einen
größeren Durchmesser besitzt als die erste ringför-
mige Dichtung (38) zum Abdichten zwischen einem
Behälter (20) und einer Basis (10), wenn das Filter-
element in einem Behälterfiltersystem (1) installiert
ist.

3. Filterelement (30) nach Anspruch 2, wobei das axial
offene Ende eine offene Endplatte (34) aufweist, wo-
bei das axial geschlossene Ende eine geschlossene
Endplatte (33) aufweist und wobei das mittige Re-
servoir definiert ist durch ein Mittelrohr (32), wobei
das Mittelrohr (32) mit der offenen Endplatte (34)
und der geschlossenen Endplatte (33) verbunden
ist.

4. Verfahren zum Zusammenbau eines Behälterfilter-
systems (1) mit einer Basis (10), einem Behälter
(20), einem Filterelement (30) nach einem der An-
sprüche 1 bis 3 und einem Ablauf (40), der durch
eine Bohrung (25) in dem Behälter (20) hindurch-
geht, wobei das Verfahren folgendes aufweist:

Positionieren des Filterelements (30) innerhalb
des Behälters (20);
Schließen des Ablaufs (40), so dass Fluid nicht
aus dem Behälter (20) über den Ablauf (40) aus-
laufen kann durch das Bilden einer lösbaren
Dichtung mit dem Filterelement (30); und
in Eingriff bringen des Behälters (20) mit der Ba-
sis (10) zum Definieren eines Strömungspfades
von der Basis (10) durch das Filterelement (30)
und zurück durch die Basis (10).

5. Verfahren nach Anspruch 4, das ferner das Ausbil-
den eines lösbaren Eingriffs zwischen Ablauf (40)
und Filterelement (30) aufweist.

6. Verfahren nach Anspruch 5, wobei das Ausbilden
eines lösbaren Eingriffs zwischen Ablauf (40) und
Filterelement (30) aufweist, dass Gewinde (45), das
an den Ablauf ausgebildet ist, in Eingriff kommen mit
dem Gewinde (37), das an dem Filterelement (30)
ausgebildet ist.

7. Verfahren nach Anspruch 6, wobei das Ausbilden
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einer lösbaren Abdichtung mit dem Filterelement
(30) das Drehen des Ablaufs (40) bezüglich des Fil-
terelements (30) aufweist, so dass das Gewinde (37)
einem Filterelement weiter mit dem Gewinde (45) an
dem Ablauf (40) in Eingriff kommt, bis eine Einlass-
öffnung (46), die an dem Ablauf (40) ausgebildet ist,
durch das Filterelement (30) blockiert wird.

8. Verfahren nach Anspruch 7, wobei das Positionieren
des Filterelements (30) innerhalb des Behälters (20)
das Einführen des Filterelements (20) durch ein of-
fenes Ende (21) des Behälters (20) aufweist; und
wobei das in Eingriff bringen des Behälters (20) mit
der Basis (10) das in Eingriff Bringen eines Gewin-
des (23), das benachbart zum offenen Ende (21) des
Behälters (20) ausgebildet ist mit einem Gewinde
(13), die an der Basis (10) ausgebildet ist.

9. Behälter-Filtersystem (1), das folgendes aufweist:

einen Behälter (20) mit einem offenen Ende (21)
und einem geschlossenen Ende (22);
einen Ablauf (40), der durch das geschlossene
Ende (22) des Behälters hindurchgeht, wobei
der Ablauf (40) ein Einlassende (42) und ein ent-
gegengesetztes Auslassende (43) aufweist,
wobei das Einlassende (42) eine Dichtungs-
struktur daran ausgebildet besitzt;
ein Filterelement (30) nach einem der Ansprü-
che 1 bis 3, das durch das offene Ende (21) des
Behälters einführbar ist und innerhalb des Be-
hälters (20) positioniert ist, und wobei der Ablauf
(40) bewegbar ist zwischen einer geschlosse-
nen Position, in der die Dichtungsstruktur die
Strömung von Fluid aus dem Behälter (20) in
das Einlassende (42) des Ablaufs verhindert
und einer offenen Position, in der Fluid aus dem
Behälter (20) in das Einlassende (42) des Ab-
laufs und aus dem Auslassende (43) des Ab-
laufs herausströmen kann; und
wobei, wenn sich der Ablauf (40) in der ge-
schlossenen Position befindet, die Dichtungs-
struktur an dem Einlassende des Ablaufs (40)
in Eingriff steht mit der Tasche (36), die an dem
Filterelement (30) ausgebildet ist, um eine lös-
bare Dichtung zu bilden.

Revendications

1. Élément filtrant (30) comprenant :

un milieu filtrant annulaire (31) entourant un ré-
servoir central, le milieu filtrant (31) permettant
à du fluide de passer dans le réservoir central
mais bloquant le passage d’impuretés ;
une extrémité ouverte axiale au niveau d’une
première extrémité du réservoir central munie

d’une ouverture (35) permettant à du fluide de
passer du réservoir central vers l’extérieur de
l’élément filtrant (30), et un premier joint annu-
laire (38) entourant l’ouverture ;
une extrémité fermée axiale au niveau d’une
deuxième extrémité du réservoir central oppo-
sée à la première extrémité, le fluide ne pouvant
pas passer à travers l’extrémité fermée axiale
pour entrer et sortir du réservoir central ; et
une poche (36) formée à côté de l’extrémité fer-
mée axiale pour recevoir un drain (40), la poche
(36) comportant un filetage (37) formé sur une
surface intérieure, la poche (36) comprenant
une extrémité ouverte (36a), une section filetée
(36c) comportant le filetage (37), et une section
lisse (36b) intercalée entre l’extrémité ouverte
(36a) et la section filetée (36c).

2. Élément filtrant (30) selon la revendication 1, com-
prenant en outre un deuxième joint annulaire (39),
ayant un diamètre plus grand que celui du premier
joint annulaire (38), pour réaliser une étanchéité en-
tre une cartouche (20) et une base (10) lorsque l’élé-
ment filtrant est installé dans un système filtrant à
cartouche (1).

3. Élément filtrant (30) selon la revendication 2, dans
lequel l’extrémité ouverte axiale comprend une pla-
que d’extrémité ouverte (34), l’extrémité fermée
axiale comprend une plaque d’extrémité fermée
(33), et le réservoir central est défini par un tube cen-
tral (32), le tube central étant relié à la plaque extré-
mité ouverte (34) et à la plaque d’extrémité fermée
(33).

4. Procédé pour assembler un système filtrant à car-
touche (1) comportant une base (10), une cartouche
(20), un élément filtrant (30) selon l’une quelconque
des revendications 1 à 3, et un drain (40) passant à
travers un orifice (25) dans la cartouche (20), le pro-
cédé comprenant :

mettre en place l’élément filtrant (30) à l’intérieur
de la cartouche (20) ;
fermer le drain (40) de façon à ce que du fluide
ne puisse pas passer pour sortir de la cartouche
(20) à travers le drain (40) en formant une étan-
chéité libérable avec l’élément filtrant (30) ; et
mettre en prise la cartouche (20) sur la base (10)
pour définir un chemin de flux à partir de la base
(10), à travers l’élément filtrant (30), et revenant
à travers la base (10).

5. Procédé selon la revendication 4 comprenant en
outre la formation d’un engagement libérable entre
le drain (40) est l’élément filtrant (30).

6. Procédé selon la revendication 5, dans lequel la for-
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mation d’un engagement libérable entre le drain (40)
et l’élément filtrant (30) comprend de faire en sorte
qu’un filetage (45) formé sur le drain (40) se mette
en prise avec un filetage (37) formé sur l’élément
filtrant (30).

7. Procédé selon la revendication 6, dans lequel la for-
mation d’un engagement libérable avec l’élément fil-
trant (30) comprend le fait de faire tourner le drain
(40) par rapport à l’élément filtrant (30) de telle sorte
que le filetage (37) se trouvant sur l’élément filtrant
se mette en prise avec le filetage (45) se trouvant
sur le drain (40) jusqu’à ce qu’une ouverture d’entrée
(46) formée sur le drain (40) soit bloquée par l’élé-
ment filtrant (30).

8. Procédé selon la revendication 7, dans lequel :

mettre en place l’élément filtrant (30) à l’intérieur
de la cartouche (20) comprend d’insérer l’élé-
ment filtrant (20) à travers une extrémité ouverte
(21) de la cartouche (20) ; et
mettre en prise la cartouche (20) sur la base (10)
comprend de mettre en prise un filetage (23)
formé à côté de l’extrémité ouverte (21) de la
cartouche (20) avec un filetage (13) formé sur
la base (10).

9. Système filtrant à cartouche (1) comprenant :

une cartouche (20) ayant une extrémité ouverte
(21) et une extrémité fermée (22) ;
un drain (40) pénétrant dans l’extrémité fermée
de la cartouche (22), le drain (40) comportant
une extrémité d’entrée (22) et une extrémité de
sortie opposée (43), l’extrémité d’entrée (42)
ayant une structure d’étanchéité formée sur
elle ;
un élément filtrant (30) selon l’une quelconque
des revendications 1 à 3 pouvant être inséré par
l’extrémité ouverte (21) de la cartouche et mis
en place à l’intérieur de la cartouche (20), et
dans lequel
le drain (40) est mobile entre une position fer-
mée dans laquelle la structure d’étanchéité em-
pêche du fluide de circuler à partir de la cartou-
che (20) vers l’extrémité d’entrée (42) du drain,
et une position ouverte dans laquelle le fluide
peut circuler à partir de la cartouche (20) vers
l’extrémité d’entrée (42) du drain et sortir par
l’extrémité de sortie (43) du drain ; et
lorsque le drain (40) est dans sa position fermée,
la structure d’étanchéité sur l’extrémité d’entrée
du drain (40) est en prise avec la poche (36)
formée sur l’élément filtrant (30) pour former une
étanchéité libérable.
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