Office de la Proprieté Canadian CA 2465992 C 2009/03/17

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 465 992
Findustrie Canada Industry Canada a2 BREVET CANADIEN
CANADIAN PATENT
13) C
(86) Date de depot PCT/PCT Filing Date: 2002/10/03 (51) CLInt./Int.Cl. BO1D 35/30(2006.01),
(87) Date publication PCT/PCT Publication Date: 2003/10/09 BOTD 35/02(2006.01)
- . (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2009/03/17 CLINE. L. STEVEN. US:
(85) Entree phase nationale/National Entry: 2004/05/03 NGUYEN | EDU QUOC US:
(86) N° demande PCT/PCT Application No.: US 2002/031402 WALL, JOHN W., US;
o o WRIGHT ALLEN B., US
(87) N publication PCT/PCT Publication No.: 2003/082432 o
e (73) Proprietaire/Owner:

(74) Agent: SMART & BIGGAR

(54) Titre : DISPOSITIF FILTRE A HUILE
(54) Title: OIL FILTER APPARATUS

—— 46
58 — | |
s a
79 e
132 |
! 44
&/
/
89 |/7088
52
\
—F
Y
{
9d ' 7
1200 N 7
- 8 { (N77
< 110
Y 96
o8
| |22
i E
= 20
nefl| 130
26
S 126124

(57) Abregé/Abstract:
An oll filter apparatus comprises a base portion (30) having an aperture (26), a drainage valve (18) positioned for movement
between an opened position allowing oll to drain out of the base portion (30) through the aperture (26) and a closed position
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(57) Abrege(suite)/Abstract(continued):

blocking drainage of oll out of the base portion (30) through an aperture (26), a filter module (14) positioned In the base portion
(30) to filter oll, a valve actuator (24) coupled to the filter module, and an anti-rotation rib (72) positioned in the base portion (30)
and a rib-recelving notch (74) formed In the filter module (14) to block rotation of the filter module (14) relative to the base portion
(30) to guide the valve actuator (24) into communication with the drainage valve (18) to move the drainage valve (18) to the closed
position when the filter module Is installed in the base portion (30).
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(§7) Abstract: An oil filter apparatus comprises a base por-
tion (30) having an aperture (26), a drainage valve (18) posi-
tioned for movement between an opened position allowing oil
to drain out of the base portion (30) through the aperture (26)
and a closed position blocking drainage of oil out of the base
portion (30) through an aperture (26), a filter module (14) po-
sitioned in the base portion (30) to filter oil, a valve actuator
(24) coupled to the filter module, and an anti-rotation rib (72)
positioned in the base portion (30) and a rib-receiving notch
(74) formed in the filter module (14) to block rotation of the
filter module (14) relative to the base portion (30) to guide
the valve actuator (24) into communication with the drainage
valve (18) to move the drainage valve (18) to the closed po-

sition when the filter module is installed in the base portion
(30).
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OIL FILTER APPARATUS

BACKGROUND

The present dlsclosure relates to a filter apparatus, and particularly to a
filter apparatus for filtering fluids for an engine. More particularly, the present
5 disclosure relates to an oil filter apparatus for filtering engine oil.
- Ol filters are lrsed onboard vehicles and 1n .otherappararus containing
transport systems to remove unwanted solids or other contaminants from o1l. Ol

filters are provided to clean oil used in vehicle engines.

10 SUMMARY

An oil filter apparatus in accordance with the present disclosure
comprises a housing formed to include an interior region and an apert_ure and a
drainage valve. The drainage valve 15 positioned in the interior region for movement
relative to the housing between an opened position al'lowirrg oil to drain ou’r of thé
15 mtenor region through the aperture and a closed position blocking dramage of oil out
of the interior region through the aperture The o1l filter apparatus includes a filter
module positioned 1n the mtenor region to filter oil and a valve actuator coupled to
the filter module. The oil filter apparatus includes an anti-rotation device positioned
to block rotation of the filter module relative to the housing to guide the valve
20 actuator into communication with the drainage valve to move the drainage valve to
the closed position when the filter module 1s installed in the interior region.
In 1llustrative embodiments, the anti-rotation device includes an anti-
rotation rib and a rib-—recciving notch. The anti-rbtation rib is coupled to thé housing
-and positioned 1n the interior region. The rib-receiving notch is formed in the filter
25  module. The anti-rotation rib is positioned within the rib-receiving notch to block
rotation of the filter module relative to the housing to guide the valve actuator into
communication with the drainage valve to move the drainage valve to the closed '-

- posttion when the filter module is installed in the interior region.
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The invention also relates to an oil filter
apparatus comprising a housing formed to include an interior
region and an aperture, a dralnage valve positioned in the
interior region for movement relative to the housing between

P

an opened position allowing o0il to drain out of the interior

region through the aperture and a closed position blocking
drainage of o1l out of the interior region through the
aperture, a filter module positioned in the interior region
to filter oil 1n an installed position, a valve actuator

coupled to the filter module, and an anti-rotation device

positioned to block rotation of the filter module relative
to the housing to guide the wvalve actuator into
communication with the drainage valve to move the drainage
valve to the closed position when the filter module is

installed in the interior region in said installed position.

The i1nvention also relates to an oil filter
apparatus comprising a housing formed to include an interior
region and an aperture, a drainage valve positioned in the
interior region for movement relative to the housing between
an opened position allowing o0il to drain out of the interior

region through the aperture and a closed position blocking

drainage of oil out of the interior region through the
aperture, a filter module positioned in the interior region
to filter o0il, a valve actuator coupled to the filter
module, and an anti-rotation rib coupled to the housing and
positioned 1in the interior region, the filter module being
formed to include a rib-receiving notch, the anti-rotation
rib being positioned within the rib-receiving notch to block
rotation of the filter module relative to the housing to
guide the valve actuator into communication with the
drainage valve to position the drainage valve in the closed
position when the filter module is installed in the interior

region.



10

15

CA 02465992 2008-03-26

79598-25

_lb_

The invention also relates to an o1l filter

apparatus comprising a housing formed to include an 1interior
region and an aperture, a drainage valve positioned 1n the
interior region for movement relative to the housing between
an opened position allowing oil to drain out of the interior
region through the aperture and a closed position blocking

P

drainage of oil out of the interior region through the

aperture, a filter module positioned 1n the interilor region
to filter o0il, a valve actuator coupled to the filter

module, and means for blocking rotation of the filter module

relative to the housing to guide the valve actuator into
communication with the drainage valve to position the
drainage valve 1n the closed position when the filter module

1s 1nstalled in the i1nterior region.

P

Additional aspects of the disclosure will become

F
p—

apparent to those skilled i1n the art upon consideration o:

the following detailed description of i1llustrative

embodiments exemplifying the best mode as presently

perceived.
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BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description particularly refers to the accompanying
figures in which:

Fig. 1 1s a perspective view of an o1l filter apparatus with a portion of
the oil filter housing broken away to show a filter module located in an interior region
formed in the housing and to show a vertical anti-rotation rib appended to an interior
wall of the housing and arranged to extend into a rib-receiving notch formed 1n the
filter module to block rotation of the filter module about a vertical axis in the housing;

Fig. 2 is an exploded perspective view of components used to form the
oil filter apparatus of Fig. 1 showing the vertical anti-rotation rib located in the
interior region of the housing and showing the rib-receiving notch formed in an end
cap included in the filter module and arranged to underlie a filter cartridge also
included in the filter module;

Fig. 2a 1s a perspective view showing the filter module coupled to a
cover portion of the housing and a user gripping the cover portion to orient the rib-
receiving notch relative to the anti-rotation rib so that a valve actuator coupled to the
end cap formed to include the rib-receiving notch automatically lines up with a
drainage valve of the oil filter apparatus when the cover portion 1s coupled to a base
portion of the housimg;

Fig. 3 1s a sectional view taken along line 3-3 of Fig. 1 showing
movement of the filter module into the base portion of the filter housing during
assembly of the oil filter apparatus and showing orientation of the filter module in the
interior region of the housing to cause an upper end of the vertical anti-rotation rib to
extend into the rib-receiving notch formed in the lowermost end cap 1n the filter
module;

Fig. 4 is an enlarged sectional view similar to Fig. 3 showing
placement of a lower end of the vertical anti-rotation rib into the rib-receiving notch
to block rotation of the filter module about a vertical axis extending through the o1l
filter apparatus once the filter module has been moved downwardly to a fully installed
position in the housing to communicate with the dramage valve underlying the filter

module;
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Fig. 5 is a sectional view taken along line 5-5 of Fig. 4 showing the
anti-rotation rib included in the filter housing extending radially inwardly into the r1b-
receiving notch formed in the end cap of the filter module;

Fig. 6 is an enlarged view of a portion of Fig. 5;

Fig. 7 1s a sectional view similar to Fig. 4 showing opening of the
drainage valve to drain oil stored in a chamber formed 1n the housing in response to
upward movement of the filter module in the housing; and

Fig. 8 is a sectional view similar to Fig. 4 showing another

embodiment of the drainage valve underlying the filter module.

DETAILED DESCRIPTION OF THE DRAWINGS

An oil filter apparatus 10 shown, for example, in Figs. 1, 2, and 2a 1s
configured to filter oil for a vehicle engine 11 or other o1l-using system. Filter
apparatus 10 includes a housing 12, an oil filter module 14 for filtering oil within an
interior region 15 of housing 12, a quick-drain, drainage valve 18, and a valve
actuator 24 coupled to oil filter module 14. Apparatus 10 includes an anti-rotation
device 22 positioned to block rotation of filter module 14 relative to a bottom, base
portion 30 of housing 12 to guide valve actuator 24 into communication with valve 18
to move valve 18 from an opened position (see Figs. 3 and 7) allowing o1l to dramn
from interior region 15 through a drainage aperture 26 to a closed position (see Fig. 4)
blocking oil from flowing out of interior region 15 through drainage aperture 26 when
filter module 14 is installed in interior region 15. Anti-rotation device 22 includes an
anti-rotation rib 72 coupled to base portion 30 and a rib-receiving notch 74 formed in
filter module 14 to receive anti-rotation rib 72.

Housing 12 includes a top, cover portion 28 and base portion 30, as
shown, for example, in Figs. 1, 2, and 2a. Cover portion 28 includes threads 36 for
engaging corresponding threads 38 of base portion 30 to couple cover portion 28 to
base portion 30. Cover portion 28 and base portion 30 cooperate to provide mterior
region 135.

Base portion 30 includes a receptacle portion 32 and a mounting flange
portion 34. Receptacle portion 32 receives filter module 14 in a filter chamber 16 of

interior region 15 and valve 18 in a valve chamber 20 of interior region 15. Mounting
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flange portion 34 receives bolts 33 to couple filter apparatus 10 to an engine block 35
of engine 11.

Receptacle portion 32 includes a side wall 76 and a bottom wall 81, as
shown, for example, in Figs. 2 and 2a. Side wall 76 surrounds filter module 14 and
includes an upper, threaded portion 83 formed to include threads 38 and a lower, non-
threaded portion 85. Rib 72 1s coupled to and extends radially inwardly from non-
threaded portion 85. Rib 72 1s formed monolithically with non-threaded portion 85
and extends between threaded portion 83 and bottom wall 81.

Bottom wall 81 1s formed to include valve chamber 20, drainage
aperture 26, and an inlet passageway 39. Valve 18 is coupled to bottom wall 81 and
positioned within valve chamber 20. Inlet passageway 39 receives unfiltered oil from
engine 11 and introduces 1t into filter chamber 16. Receptacle portion 32 further
includes an outlet post 42 coupled to bottom wall 81 for engaging an annular seal 54
of filter module 14. Receptacle portion 32 1s formed to include an outlet passageway
40 for discharging filtered oil from filter chamber 16. Outlet post 42 provides part of
outlet passageway 40.

Filter module 14 includes filter media 44 for filtering contaminants
from oil, a generally annular first, top end cap 46, and a generally annular second,
bottom end cap 48, as shown, for example, 1n Figs. 2, 2a, and 3. Illustratively, end
caps 46, 48 are made of plastics material and filter media 44 1s coupled to end caps
46, 48 by non-
contact, infrared bonding or other bonding processes, such as hot-plate bonding.

Filter module 14 further includes a center tube 58, as shown, for
example, in Figs. 2 and 2a. Center tube 58 includes a body 62, an annular top flange
64 coupled to a top portion of body 62, and a ring of flexible fingers 66 for engaging
an engagement plug 67 of cover portion 28 in a notch 69 of plug 67. Flange 64 rests
on a top surface of top end cap 46 to position body 62 within filter module 14 1n a
filtered o1l chamber 68.

Center tube 58 1s formed to include an annular slot 70 for receiving a
bottom portion of a bias element 60 such as a spring. An upper portion of bias
element 60 surrounds engagement plug 67. Bias element 60 biases filter module 14
downwardly toward valve 18. The spring constant of bias element 60 1s greater than

the spring constant of a valve spring 130 of valve 18 so that a plunger 100 of valve 18
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is urged to the closed position when cover portion 28 1s coupled to base portion 30.

Bottom end cap 48 includes an inner portion 50 and an outer portion
52 covering inner portion 50, as shown, for examiale, in Figs. 3-8. Seal 54 1s coupled
to outer portion 52 for sealing against outlet post 42 to block oil from flowing
between outlet post 42 and bottom end cap 48. Outer portion 52 of end cap 48
includes an annular peripheral flange 78, as shown, for example, 1n Figs. 2-8. Flange

78 is formed to include notch 74.

- Rib 72 engages notch 74 during installation of filter module 14 and
operation of appziratus 10, as shown, for example, in Figs. 5 and 6. In the area of
notch 74, flange 78 mcludes a radially outwardly facing back wall. 84 and side walls
86 facing one another. Back wall 84 and side walls 86 cooperate to provide notch 74.
Rib 72 includes a radially inwardly facing front wall 80 and opposite side walls 82
fécing away from one another. Front wall 80 aild back wall 84 shdably engage one
another and side walls 82 slidably engage corresponding side walls 86. Rib 72 and
notch 74 thus cooperate to provide means for blocking rotaﬁon of filter module 14
relative to the base portion 30 to guide valve actuator 24 mnto communi cation with
valve 1.8 to position valve 18 in the closed position when filter module 14 is installed
in interior region 15. ' '

Valve actuator 24 is coupled to and extends downwardly from a
downwardly facing surface 88 of outer portion 52 of bottom end cap 48, as shown, for
exémple, in Figs. 3, 4, 7, and 8. Valve actuator 24 is positioned between radially
outer flange 78 and a radially inner flange 89 of outer portion 52. Valve actuator 24
is illustrated as having a cylindrical shape and includes a side wall 92 extending
downwardly from surface 88. Side wall 92 includes an end face 94 for engaging a top

surface 96 of a disk 98 of plunger 100 of valve 18.

Valve actuator 24 has a longitudinal axis 90 that 1s paréllel to a central

longitudinal axis 79 of filter module 14 and a longitudinal axis 77 of b 72 (see Figs.
" 3and 7). Valve actuator 24 is a post that provides means for actuating valve 18.

Dtainage valve 18 includes a casing 110, plunger 100, and valve spring

130, as shown, for example, in Figs. 3, 4, and 7. Plunger 100 and valve spring 130
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are housed within casing 110 in the embodiment shown 1n Figs. 3, 4, and 7. Casing
110 is formed to include a top aperture 112 for receiving valve actuator 24 within
casing 110, side inlet apertures 114 for introducing oil within casing 110, and a
bottom outlet aperture 116 for draining o1l from casing 110.

Plunger 100 includes disk 98, a top stem 118 coupled to and extending
upwardly from disk top surface 96, and a bottom stem 120 coupled to and extending
downwardly from a bottom surface 122 of disk 98. A bottom surface 124 of bottom
stem 120 engages a valve seat 126 of a bottom lip 128 of casing 110 to block o1l from
flowing through bottom outlet aperture 116 and drainage aperture 26 of housing 12.
Spring 130 of valve 18 engages bottom lip 128 and bottom surface 122 of disk 98 to
bias plunger 100 away from valve seat 126. Valve actuator 24 extends through top
aperture 112 to engage plunger 100, as shown, for example, in Fig. 4. When plunger
100 engages valve seat 126, side wall 92 of valve actuator 24 surrounds top stem 118
and end face 94 engages top surface 96 of disk 98 in the embodiment shown in Fig. 4.

Valve actuator 24 is useful with a variety of drainage valves. For
example, valve actuator 24 is also useful with a drainage valve 218, as shown, for
example, in Fig. 8. Valve 218 is similar to valve 18, except as otherwise noted, so
that like reference numerals refer to like components. Valve 218 is without casing
110 of valve 18. A plunger 200 of valve 218 has a top stem 118, a disk 98, and a
bottom stem 220 to engage a valve seat 226 of housing 12. Spring 130 biases plunger
200 away from valve seat 226. An annular retainer ring 230 1s coupled to receptacle
portion 32 to maintain valve 218 within valve chamber 20.

During assembly of apparatus 10, filter module 14 1s coupled to cover
portion 28 as it is placed over center tube 58. Filter module 14, cover portion 28, and
bias element 60 cooperate to provide a filter module unit 19, as shown, for example,
in Fig. 2a. A user 17 grips cover portion 28 and rotates filter module umit 19 in a
direction indicated by either arrow 27 or arrow 29 to position rib 72 within notch 74.
Positioning rib 72 within notch 74 automatically aligns valve actuator 24 and plunger
100 along an axis 134. As user 17 advances filter module 14 into filter chamber 16 1n
a direction indicated by arrow 132 in Fig. 3, rib 72 and notch 74 cooperate to guide
valve actuator 24 along axis 134 so that filter module 14 and, thus, valve actuator 24
do not rotate relative to base portion 30. Valve actuator 24 is thus guided to extend
through aperture 112 into engagement with plunger 100 to move plunger 100 agaimst
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a biasing force generated by valve spring 130 so that plunger 100 seats properly on

valve seat 126 and is not “canted” or “misaligned” (which could lead to incomplete
engagement with valve seat 126). As cover portion 28 is screwed onto base portion

30, rib 72 and notch 74 continue to block rotation of filter module 14 and valve
5  actuator 24 relative to base portion 30.

Filter module 14 is removed from base portion 30 by withdrawing
filter module unit 17 manually in a direction indicated by arrow 138 1n Fig. 7. Valve
spring 130 forces plunger 100 away from valve seat 126 to drain o1l from interior
region 15 through drainage aperture 26 when filter module 14 1s removed from

10  interior region 15. During drainage, oil flows through side inlet apertures 114 and

bottom outlet aperture 116 of casing 110.
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CLAIMS

1. An o1l filter apparatus comprising

a housing formed to include ah interior region and an aperture,

a drainage valve positioned 1n the interior region for movement relative to the
housing between an opened position allowing o1l to drain out of the interior region through
the aperture and a closed position blocking drainage of oil out of the interior region through
the aperture,

a filter module positioned in the interior region to filter oil i an installed
position,

~ a valve actuator coupled to the filter module, and

0 an anti-rotation device positioned to block rotation of the filter module relative
to the housing to guide the valve actuator into communication with the drainage valve to
move the drainage valve to the closed position when the filter module is installed in the
interior region in said installed position.

2. The o1l filter apparatus of claim 1, wherein the anti-rotation device
includes an anti-rotation 1ib coupled to the housing and positioned in the interior region and a
rib-receiving notch formed in the filter module and the anti-rotation rib is positioned within
the rib-receiving notch to block rotation of the filter module relative to the housing to guide
the valve actuator into communication with the drainage valve to positionx the drainage valve -
mn the closed position when the filter module is installed in the interior regtion.

Q 3. The oil filter apparatus of claim 2, wherein the housing includes a base
portion adapted to be coupled to an engine block and a removable cover portion cooperating
with the base portion to provide the interior region and the anti-rotation rib and the drainage
valve are coupled to the base portion.

4, The oil filter apparatus of claim 3, wherem the base portion includes a
side wall surrounding the filter module and the anti-rotation rib is coupled to the side wall.

5. The o1l filter apparatus of claim 4, wherein the side wall includes a
threaded portion and a non-threaded portion and the anti-rotation rib is coupled to the non-
threaded portion.

6. The oil filter apparatus of claim 4, wherein the anti-rotation rib extends

radially inwardly from the side wall to engage the rib-receiving notch.

- ENDED S
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7. The o1l filter apparatus of claim 2, wherein the filter module has a
longitudinal axis, the valve actuator has a longitudinal axis, and the anti-rotation nb has a

longitudinal axis parallel to the Iongitgdinal axis of the filter module and the longitudinal axis

of the valve actuator.

8. The oil filter apparatus of claim 2, wherein the filter module includes
~ an end cap and the nb-receiving notch is formed 1n the end cap.
9. The oil filter apparatus of claim 8, wherein the end cap includes an

annular peripheral flange and the annular peripheral flange 1s formed to include the rib-

rece1ving notch.

10.  The oil filter apparatus of claim 9, wherein the annular peripheral
flange includes a first side wall, a second side wall, and a back wall coupled to the first side
wall and the second side wall and facing radially outwardly, the first side wall and the second

side wall face one another, and the first side wall, the second side wall, and the baék wall

cooperate to provide the rib-receiving notch.

11.  The o1l filter apparatus of claim 10, wherein the filter module includes

filter media and the back wall is positioned radially outwardly from the filter media.

12. The o1l filter apparatus of claim 10, wherein the anti-rotation rib
mcludes a first side wall, a second side wall, and a front wall facing radially inwardly, the
first side wall and the second side wall of the anti-rotaﬁon rib face away from one another,
the first stde wall of the anti-rotation rib engages the first side wall of the annular
peripheral flange, the second side wall of the anti-rotation rib engages the second

side wall of the annular peripheral flange, and the front wall of the anti-rotation

rib engages the back wall of the annular peripheral flange.

13. The o1l filter apparatus of claim 1, wherein the housing is formed to
include a filter chamber and a valve chamber, the filter module and the anti-

rotation device are positioned in the filter chamber, the drainage valve is positioned in the
valve chamber, and the valve actuator is a post extending from the filter chamber into the
valve chamber to engage the drainage valve. ‘

' 14.  The o1l filter apparatus of claim 13, wherein the anti-rotation device
1ncludes an anti-rotation rib coupled to the housing and positioned in the filter chamber and a
rib-rec'eiving notch formed 1n the filter module and positioned in the filter chamber and the

anti-rotation rib is positioned within the rib-receiving notch to block rotation of the filter
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module relative to the housing to guide the valve actuator into communication with the

drainage valve to position the drainage valve in the closed position when the filter module is

installed in the interior region.

}

15. An o1l filter apparatus comprising

a housig formed to include an interior region and an aperture,

a drainage valve positioned in the interior region for movement relative to the
housing between an opened position allowing oil to drain out of the interior region through
the aperture and a closed position blocking drainage of oil out of the interior region through
the aperture, |

a filter module positioned in the interior region to filter oil,

a valve actuator coupled to the filter module, and

an anti-rotation rib coupled to the housing and positioned in the interior
region, the filter module being formed to include a rib-receiving notch, the anti-
rotation b being positioned within the rib-receiving noich to block rotation of the filter
module relative to the housing to guide the valve actuator into communication with the
drainage valve to position the drainage valve in the closed pésition when the filter module 1s
installed in the interior region.

16.  The oil filter apparatus of claim 15, wherein the filter module includes
an end cap, the valve actuator 1s coﬁpled to the end cap, and the end cap is formed to include
the rib-receiving notch.

17.  The oil filter apparatus of claim 15, wherein the housing includes a
base portion and a removable cover portion cooperating with the base portion to provide the
interior region, the drainage valve and the anti-rotation rib are coupled to the base portion.

18.  The ol filter apparatus of claim 17, wherein the base portion includes a
side wall and a bottom wall, the side wall surrounds the filter module, the anti-rotation rib is
coupled to the side wall, and the drainage valve is coupled to the bottom wall.

19.  The oil filter apparatus of claim 18, wherein the ﬁousing 1s formed to

include a filter chamber and a valve chamber, the filter module 1s positioned within the filter

.chamber, the anti-rotation rib extends radially inwardly from the side wall into the filter

chamber to engage the rib-receiving notch, the drainage valve is positioned within the valve
chamber which 1s formed in the bottom wall, and the valve actuator extends from the filter

chamber into the valve chamber to engage the drainage valve.
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20.  An o1l filter apparatus comprising

a housmg formed to include an interior region and an aperture,

a drainage valve po sittoned in the interior region for movement relative to the
housing between an opened position aliowing oil to drain out of the interior region through
the aperture and a closed position blocking drainage of oil out of the interior region through
the aperture,

a filter module positioned in the interior region to filter oil,

a valve actuator coupled to the filter module, and

means for blocking rotation of the filter module relative to the housing to
guide the valve actuator into communication with the drainage valve to position the drainage

(‘} valve 1n the closed position when the filter module is installed in the interior region.
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