wo 2013/129997 A1 | INF T 0O AR

(43) International Publication Date
6 September 2013 (06.09.2013)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2013/129997 A1l

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

31

International Patent Classification:
F02M 35/024 (2006.01) BO1D 46/00 (2006.01)

International Application Number:
PCT/SE2013/050161

International Filing Date:
25 February 2013 (25.02.2013)

Filing Language: Swedish
Publication Language: English
Priority Data:

1250192-0 1 March 2012 (01.03.2012) SE

Applicant: SCANIA CV AB [SE/SE]; S-151 87 Séder-
télje (SE).

Inventors: PETTERSSON, Emil; Gravlingsvidgen 9, S-
611 99 Tystberga (SE). NYBERG, Sven-Erik;
Alvakersgrind 48, S-125 72 Alvsjo (SE).

Agent: FORSELL, Hans; Scania CV AB, S-151 87
Sadertilje (SE).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(84)

AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU,
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ,
T™M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: FILTER HOUSING AND AIR FILTER UNIT FOR A COMBUSTION ENGINE

{50

le—52

FIG. 3

/\{ AR
%‘}
Y -

(57) Abstract: The invention relates to a filter housing (10)
for a filter unit (50) with a substantially semicylindrical air
filter (52), comprising an air inlet (20) and an engine air out-
let (40). According to the invention the filter housing (10) has
a top aperture (12) for introducing and taking out the filter
unit (50), a bottom aperture (16) arranged to be closed and
opened by a closed filter bottom (70) of the filter unit (50) be -
ing introduced or taken out, and a cover (30) to close the top
aperture (12). The invention relates also to a filter unit for
such a filter housing.
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Filter housing and air filter unit for a combustion engine

TECHNICAL FIELD

The invention relates to a filter housing for accommodating a filter unit, comprising an
air inlet and an engine air outlet. The invention relates also to a filter unit for such a

air filter housing.

BACKGROUND

In known air filter arrangements for a combustion engine of a truck the filter housing
often has a releasable bottom which allows a spent filter unit to be taken out and
replaced from below, i.e. from the dirty lower side of the arrangement. Although the
filter change takes place from the dirty side, there is still risk that in the limited space
under the vehicle the new filter unit may scrape against the dirty region in and
outside the filter housing, potentially leading to dirt making its way into the filter unit
and thereby to the clean side of the air system, and hence to possible damage to the
engine. Such a filter change also involves a considerable amount of work and use of
space, particularly as the vehicle has to be raised or placed over a greasing pit or the
like in a workshop to provide space for the work involved in the change. The
operation may comprise removing the bottom of the filter housing, taking out the
spent filter unit, cleaning the inside and bottom of the housing, inserting the new filter

unit and refitting the bottom.

SUMMARY OF THE INVENTION

An object of the invention is to propose a filter arrangement of the kind indicated in
the introduction whereby the filter unit can be changed in a simpler way, with little risk

of contamination of the clean side of the filter arrangement.

This is achieved by the features indicated in the claims set out below.

| RECORD COPY - TRANSLATION
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In one aspect of the invention, the filter housing has a top aperture for introducing
and taking out the filter unit, a bottom aperture arranged to be closed/opened by a
closed bottom of the filter unit being introduced/taken out, and a cover to close the

top aperture.

This arrangement thus makes it possible for the filter unit to be changed from the
upper side of the filter housing, thus facilitating the work and avoiding the need to
raise the vehicle or place it on a greasing bridge or over a greasing pit. The bottom
aperture also makes it easier for the inside of the filter housing to be cleaned from
above so that the dirt removed can make its way out via the bottom aperture. After
the cleaning, the downward movement involved in introducing the new filter unit
means that no contamination will be carried upwards towards the clean side of the
filter housing. The fact that the bottom of the filter unit closes the bottom aperture

also means that the filter housing need not have a releasable bottom.

Although other solutions are possible, in one embodiment the engine air outlet is
situated in the cover. The cover may in various ways be removable and separable
from the remainder of the filter housing to allow filter change, without removing the air
ducts between the engine and the cover. The cover may for example be removed by
being moved along or pivoted about one or more duct connections. It may also be
connected to a flexible duct section such as a bellows, e.g. a narrowing bellows
which can be turned inside out like a roll bellows so as to be shorter when the cover

is removed far enough to allow filter change from the upper side of the filter housing.

The engine air outlet may then also be covered by a filter element. Such a filter
element, which may comprise a filter cloth or a fine-mesh grille on the cover, provides
protection against contamination of the clean side with the ducts to the engine when

the cover is removed for filter change.

The filter unit according to the invention for a filter housing with an air inlet and an
engine air outlet comprises a substantially semicylindrical air filter. The filter unit is
distinguished by a closed filter bottom arranged to close the bottom aperture of the

filter housing when the filter unit is being introduced into the housing.
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The filter unit may have a centering means at a periphery of the filter bottom to
engage with an edge of the bottom aperture, making it easy to ensure that filter

change causes the filter bottom to reach a correct position.

Although the cover of the filter housing may serve as an upper seal between the dirty
and clean sides of the filter unit, the filter unit in one embodiment has also a filter top
having a central aperture for the engine air outlet and arranged to close the filter

housing'’s top aperture when the filter unit is being introduced into the filter housing.

The filter top and the filter bottom of a new filter unit may thus delineate and seal the
dirty side of the filter housing, i.e. the annular inlet space between the filter and the
filter housing, as soon as a new filter unit is put into position in the filter housing, so
that there is no risk of the clean side being contaminated when the cover is put back

on.

In another embodiment an upper side of the filter top may be configured to delineate
in conjunction with a cover of the filter housing an air aperture to an extra air outlet of
the filter housing, which aperture extends along a periphery of the engine air outlet.
This makes it possible for filtered air to pass from the filter housing to consumers

other than the engine, e.g. an air compressor.
The filter unit may have centering means at a periphery of the filter top to engage
with an edge of the top aperture, making it easy to ensure that filter change results in

the filter top also reaching a correct position.

Other features and advantages of the invention may be indicated by the claims and

the description of embodiment examples set out below.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a view obliquely from above of an air filter arrangement according to the

invention;

FIG. 2 is a longitudinal sectional view corresponding to FIG. 1 with cover open;
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FIG. 3 is a longitudinal sectional view approximately as per FIG. 2 with air filter partly

pulled out;

FIG. 4 is a detail view, with portions cut away, of an upper portion of an air filter

arrangement according to the invention;

FIG. 5 is a detail view, with portions cut away, of a lower portion of an air filter

arrangement according to the invention;

FIG. 6 is a side view, with portions cut away, of an upper portion of an air filter

arrangement according to the invention with cover closed;

FIG. 7 is a view corresponding to FIG. 6 with cover open; and

FIGS. 8A-8C depict schematically a process of opening the cover of an arrangement
substantially according to FIGS. 6 and 7.

Throughout the drawings, the same reference numerals are used for items with same

or similar functions.

DETAILED DESCRIPTION OF EMBODIMENTS

The air filter arrangement depicted in the drawings comprises in a known way an
elongate air filter housing 10 for accommodating a filter unit or cartridge 50
comprising a substantially semicylindrical air filter 52. Air which is to be filtered
passes through an air inlet 20 (FIG. 1) on the outside of the filter housing 10 into an
annular space between the filter unit 50 and the filter housing 10 and, after passing
through the filter 52, proceeds through an engine air outlet 40 in a cover 30 on the
upper side of the filter housing 10. This engine air outlet 40 is itself intended to be
connected to an undepicted air intake of a combustion engine via successive air
ducts 42, 80.
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As most clearly depicted in FIG. 4, the filter 52 of the filter unit 50 is connected to a
filter top in the form of an upper seal element 60 which has a central aperture 62
coaxial with an inside of the filter 52 and with the air outlet 40. When the filter unit 50
is fitted in the housing 10, the outer periphery of the seal element 60 abuts sealingly
against an edge 14 which delineates a top aperture 12 of the housing. Centering
means of the filter housing10 and/or the filter top 60, e.g. an encircling protrusion 67
directed downwards from the underside of the filter top 60, may facilitate and ensure

that the filter top reaches a correct position at the upper side of the housing 10.

Between the filter unit's 50 upper seal element 60 and the engine air outlet 40 there
is an air aperture 64 (FIG. 4) to an extra air outlet 36. As indicated by the arrows in
FIG. 4, part of the filtered air may then also be led to an encircling air duct 66 via an
air aperture 64 between the cover 30 and the upper seal element 60 before making
its way out through the extra air outlet 36. The air duct 66 may be delineated radiaily
outwards by an encircling ridge 69 which is part of the upper seal element 60 and
which abuts sealingly against the cover 30. In the example depicted, the extra air
outlet 36, which may distribute filtered air in the arrangement to an undepicted air
consumer, e.g. an air compressor, is situated in the filter housing’s 10 cover 30.
The air aperture 64 extends along a periphery of the engine air outlet 40, with
advantage round the whole periphery, in the form of a gap which slopes obliquely
outwards and upwards. The width of the gap may be maintained by supports, e.g. a
plurality of evenly distributed bulges 68 which may, as desired, be situated on the

upper seal element 60 (FIG. 3) or the cover 30.

As most clearly illustrated by the simplified depiction in FIG. 5, the filter unit's 50 filter
52 is also connected to a filter bottom in the form of a lower seal element 70. When
the filter unit 50 is fitted in the housing 10, the outer periphery of the lower seal
element 70 abuts sealingly against a lower circumferential edge 18 which delineates
a bottom aperture 16 (FIG. 3) of the housing. This bottom aperture 16 allows dirt,
cleaning agents and other particles to make their way out of the filter housing 10
when it is being cleaned, e.g. on the occasion of change of the filter unit 50.
Centering means of the housing 10 and/or the filter bottom 70, e.g. an encircling

protrusion 72 directed downwards from the underside of the filter bottom 70, may
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facilitate and ensure that the filter bottom 70 also reaches a correct position at the
lower side of the housing 10.

Although other solutions are possible, the aforesaid cover 30 in FIGS. 1-3 and FIGS.
6-7 is depicted as being connected pivotably to the filter housing 10 via a hinge 38
situated at an upper outside of the housing 10. The cover's 30 air outlet 40 may
further be covered by a filter element 34 (FIG. 2), e.g. a filter cloth and/or a fine-mesh
grille,to prevent contaminants and solid particles from entering the air ducts 40, 80
when the cover 30 is open. The cover 30 may be fastened to the housing 10 by
suitable connecting means, e.g. undepicted tightening screws or other kinds of

fastenings.

In the embodiment depicted in FIGS. 6 and 7, the air duct 40 situated nearest to the
cover 30 is provided with a collapsible or flexible pipe section 42 which allows
repeated opening and closing of the cover 30 without removal from or movement of
the fixed air duct 80 situated nearest to the engine. In the embodiment depicted, the
pipe section 42 is provided with a narrowing curved portion C made of bendable
rubber elastic material which, like a roll bellows, allows the larger cross-section
nearest to the cover 30 to be turned inside out, with or without help from a service
technician, over the narrowing cross-section nearest to the air duct 80, approximately
as depicted in FIG. 7, when the cover 30 is being opened. In a functional state, the
pipe section 42 is stretched over the engine air outlet 40 and the air duct 80. A
middle line of the curved portion may then extend at approximately constant distance
R from the cover’s hinge 38.

FIGS. 8A-8C depict in more detail an opening process of an arrangement
substantially corresponding to that in FIGS. 6 and 7. The air ducts 40 and 80 extend
relatively far into the flexible pipe section 42 in order to support it and prevent its
collapsing during operation. As indicated in FIG. 8B, the cross-section of the pipe
section 42 between the ducts may in various ways, e.g. by material notches or built-
in stresses, be arranged to be drawn together somewhat or deformed radially
inwards when the cover 30 starts opening. The larger duct 40 connected to the
cover 30 will then be situated round and spaced from the narrower duct 80. When

thereafter the cover in FIG. 8C approaches the open state which allows an
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undepicted filter unit to be taken out of the filter housing 10, a roll lobe 44 may
naturally form on the portion of the pipe section 42 which is supported on an end
portion of the narrower duct 80 so that the pipe section 42 unrolls like a roll bellows

on this end portion.

In this and other embodiments, the cover 30 need not necessarily be connected
pivotably to the remainder of the housing 10, as it may also in an undepicted way be

capable of being completely lifted away from the housing 10.

The detailed description set out above is primarily intended to facilitate understanding
and no unnecessary limitations of the invention are to be construed therefrom. The
modifications which will be obvious to one skilled in the art from perusing the
description may be effected without departing from the concept of the invention or the

scope of the claims set out below.
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CLAIMS

A filter housing (10) for a filter unit (50) with a substantially semicylindrical air
filter (52), comprising an air inlet (20) and an engine air outlet (40),
characterised by

a top aperture (12) for introducing and taking out the filter unit (50);

a bottom aperture (16) arranged to be closed and opened by a closed filter
bottom (70) of the filter unit (50) being respectively introduced or taken out;
and

a cover (30) to close the top aperture (12).

A filter housing according to claim 1, such that the engine air outlet (40) is
situated in the cover (30).

A filter housing according to claim 1 or 2, such that the engine air outlet (40) is
covered by a filter element (34).

A filter unit (50) for a filter housing (10) with an air inlet (20) and an engine air
outlet (40), comprising a substantially semicylindrical air filter (52),
characterised by

a closed filter bottom (70) arranged to close a bottom aperture (16) of the filter
housing (10) when the filter unit is being introduced into the filter housing (10).

A filter unit according to claim 4, comprising centering means (72) at a
periphery of the filter bottom (70) for engagement with an edge (18) of the
bottom aperture (16).

A filter unit according to claim 4 or 5, comprising a filter top (60) with a central
aperture (62) for the engine air outlet (40) and arranged to close a top aperture
(12) of the filter housing (10) when the filter unit (50) is being introduced into
the filter housing (10).

A filter unit according to claim 6, such that an upper side of the filter top (60) is

configured to delineate in conjunction with a cover (30) an air aperture (64) to
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an extra air outlet (36) of the filter housing 10, which aperture 64 extends
along a periphery of the engine air outlet (40).

A filter unit according to claim 6 or 7, comprising centering means (67) at a
periphery of the filter top (60) for engagement with an edge (14) of the top
aperture (12).
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