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Description

FIELD OF THE INVENTION

[0001] The present invention generally regards filtering
fluids, especially filtering motor-vehicle fluids, particularly
including filtering the air which is intaken by an internal
combustion engine.

PRIOR ART

[0002] Air filter units are known, for example, from US
4,964,898, US 3,402 529 or US 6,958 083.
[0003] As known, air (or generally gases), which is in-
taken by an internal combustion engine is commonly sub-
jected to a filtering step aimed at purifying it from the solid
particles in suspension, typically powders of various
types, so that the latter do not reach the engine combus-
tion chamber. This filtering stage is typically executed
through a special filtering unit, which is located along the
intake conduit of the internal combustion engine, up-
stream of the intake manifold and the turbocharger if
present.
[0004] The filtering unit schematically comprises an
outer casing, usually called filtering box, which is provid-
ed with an inlet for the air to be filtered and an outlet of
the filtered air, and a filtering cartridge housed within said
filtering box for filtering the air which flows from the inlet
towards the outlet. The filtering cartridge comprises at
least one filtering material element, for example based
on cellulose or polymer material, and at least one support
plate for said filtering material element. The support plate
is coupled to the filtering box so that the filtering material
element is adapted to divide the internal volume thereof
in two separate chambers, including a first chamber com-
municating with the inlet and a second chamber commu-
nicating with the outlet. Thus, the air which flows from
the inlet towards the outlet of the filtering box is forced
to traverse the filtering material element, which withholds
the solid particles in suspension. Given that said solid
particles progressively obstruct the filtering material ele-
ment, it is commonly provided for that the filtering car-
tridge can be removed from the filtering box, so as to
replace it when the filtering material element is exces-
sively clogged.
[0005] One of the main needs related to this type of
filtering units consists in providing filtering cartridges
which maintains a high filtering capacity over time, i.e.
capable of guaranteeing a high useful life and thus such
to reduce the interventions for replacement thereof.
[0006] Filtering units having filtering membranes to
which there are combined centrifuge systems for sepa-
rating the most coarse solid particles, which are arranged
in the first chamber which is in communication with the
inlet of the filtering unit were proposed with the aim of
meeting this need.
[0007] The American patent US 4,303,423 for example
discloses an air filter whose outer casing defines an in-

ternal environment, within which there is inserted a sub-
stantially toroidal filtering membrane positioned so as to
divide such environment in a first chamber communicat-
ing with the inlet for the air to be filtered and a second
chamber in connection with the outlet of the filtered air.
On the upper wall of the casing there are made holes,
provided with deflector fins, such holes defining the inlet
of the aria. The fins are, in particular, adapted to impart
a helical motion to the air within the casing.
[0008] Furthermore, the internal wall of the casing has
one or more propellers which extend over the entire lon-
gitudinal extension of the casing so as to accentuate the
windmill motion imparted to the air within the first cham-
ber of the casing.
[0009] The windmill motion imparted by the fins and
by the propeller, allows preseparating - from the air which
enters into the first chamber - the heaviest fraction of
solid impurities before traversing the filtering membrane,
preventing such particles from clogging the filtering mem-
brane prematurely. Then, in proximity of the bottom of
the casing there is provided a hole with a fan for discharg-
ing the solid impurities which are separated in the cham-
ber upstream of the filtering membrane due to the cen-
trifuge action imparted to the air.
[0010] Though increasing the life of the filtering car-
tridge, this technical solution reveals the drawback lying
in the fact that, if used with high air flow rates, it would
require a considerable increase of the dimensions of the
filtering membrane (outer diameter, inner diameter,
height) and the dimensions of the first chamber and the
height of the propeller, so as to house large amounts of
solid impurities that accumulate at the propeller; all this
would lead to a high overall dimension of the filtering unit
and a low pre-separation efficiency of the solid fraction
of the impurities present in the air to be subjected to fil-
tering.
[0011] Furthermore, a further drawback regarding the
filtering units with centrifuge pre-filtration action of the
known type lies in the fact that the shape and dimensions
of the casing are bound to the desired centrifuge effect,
hence the outer casing will always be substantially cylin-
drical-shaped and, should there arise the need for filter-
ing large air flow rates, it will have considerable overall
dimensions.
[0012] Thus, this implies that such type of filtering units
are hardly used in automotive industry applications in
which the casing of the filtering unit must, due to needs
regarding overall dimensions within the engine compart-
ment of the vehicle, have complex configurations or are
required to be small in size. An object of the present in-
vention is to overcome the aforementioned drawbacks
of the prior art, through a simple, rational and inexpensive
solution.
[0013] These objects are attained by the characteris-
tics of the invention indicated in the independent claim.
The dependent claims outline preferred and/or particu-
larly advantageous aspects of the invention.
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DESCRIPTION OF THE INVENTION

[0014] In particular, the invention provides a filtering
cartridge according to claim 1.
[0015] Due to this solution, the filtering capacity of the
filtering cartridge is independent from the dimensions and
from the shape of the casing of the filtering unit into which
it is inserted.
[0016] This solution also allows discharging, outside
the tubular body, the separated solid particulate due to
the centrifuge action from the fin of the tubular body.
[0017] Furthermore, an aspect of the present invention
provides for that the fin be provided with a height sub-
stantially equivalent to the difference between the inner
diameter of the tubular body and the outer diameter of
the filtering membrane.
[0018] Thus, the height of the fins can be dimensioned
so as to optimise the collection of solid particulate, as a
function of the air flow rate traversing the filtering car-
tridge.
[0019] An aspect of the invention provides for that the
fin be provided with a variable pitch along the longitudinal
axis of the tubular body.
[0020] This solution allows optimising the path and the
speed of the air before it traverses the filtering membrane,
so as to improve the separation of the coarse solid part
from the air to be subjected to filtration.
[0021] Still another aspect of the invention provides for
that the filtering membrane be provided with a closed end
and an open opposite end.
[0022] Advantageously, the tubular body comprises at
least one annular abutment adapted to be fixed to the
open end of the filtering membrane so as to divide the
environment within the filtering membrane from the ex-
ternal environment thereby.
[0023] This solution allows providing an obligatory pas-
sage for the air which guarantees an efficient centrifuge
separation of the coarse solid particulate and an efficient
filtration through the filtering membrane.
[0024] Furthermore, an aspect of the present invention
provides for that the filtering cartridge comprises a plu-
rality of filtering membranes and a plurality of respective
tubular bodies, each of which is associated to the support
element at a respective hole made therein.
[0025] Due to this solution, the filtering cartridge, com-
prising several filtering membranes which are arranged
so as to be traversed parallel by the air which flows, con-
sidering the use of the same filtering material, consider-
ably increases the filtering surface through which the air
can pass, and thus the filtering surface on which the solid
particles in suspension may accumulate, thus further in-
creasing the life of the filtering cartridge specie.
[0026] Furthermore, the overall dimension of the filter-
ing cartridge may however be limited, regardless the use
of high airflows to be subjected to filtering.
[0027] The filtering membrane is adapted to divide the
internal volume of the casing in a first volume communi-
cating with the inlet and a second volume communicating

with the outlet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Further characteristics and advantages of the
invention will be apparent from reading the following de-
scription provided by way of non-limiting example, with
reference to the figures illustrated in the attached figures.

Figure 1 is the section I-I of figure 6, regarding a
filtering unit according to an embodiment of the
present invention.
Figure 2 is an axonometric view of a filtering cartridge
according to an embodiment of the present inven-
tion.
Figure 3 is a lateral view from III of figure 2.
Figure 4 is the section IV-IV of figure 3.
Figure 5 is the figure 4 without the filtering mem-
brane.
Figure 6 is a lateral view of the filtering unit of figure 1.

PREFERRED EMBODIMENT OF THE INVENTION

[0029] Figure 1 shows a filtering unit 1, which is adapt-
ed to purify an airflow from the solid particles possibly
present in suspension. More in particular, the filtering unit
1 is intended to be positioned along an intake conduit of
un internal combustion engine, so as to filter the combu-
rent air that is supplied within the combustion chambers
of the engine.
[0030] The filtering unit 1 comprises an outer casing
10, conventionally referred to as filtering box, which can
be provided globally made of plastic material. The outer
casing 10 delimits an internal volume and it is provided
with an inlet 11 for the air to be filtered and an outlet 12
for the filtered air, both communicating with said internal
volume. The inlet 11 is intended to remain in communi-
cation with the external environment, while the outlet 12
is adapted to remain in communication with the engine
combustion chambers, usually through an intake mani-
fold.
[0031] The outer casing 10 is globally polyhedron-
shaped, an extended polyhedron with longitudinal axis
A in this case.
[0032] In this case, the outer casing 10 comprises a
first body 13 substantially drinking-glass-shaped on
whose bottom 130 (to the right in figure 1) there is pro-
vided a conduit 131 with central axis substantially parallel
to the longitudinal axis A and defining the inlet 11.
[0033] The top part of the first body 13 comprises an
edge 132 folded defining a surface substantially orthog-
onal to the lateral walls of the first body. Furthermore,
the outer casing 10, comprises a second body 14 also
substantially drinking-glass-like on whose bottom 140
(on the left in figure 1) there is provided a conduit 141
with central axis substantially parallel to the longitudinal
axis A and defining the outlet 12.
[0034] The top part of the second body 14 comprises
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an edge 142 folded defining a surface substantially or-
thogonal to the lateral walls of the first body.
[0035] The edge 142 of the second body 14 is adapted
to face the edge 132 of the first body 13 for the substan-
tially hermetic closure of the outer casing 10.
[0036] The outer casing 10 has a substantially quad-
rangular transverse section (square-shaped in the exam-
ple), but it cannot be excluded that the section can be
shaped differently, same case applying to the arrange-
ment of the conduits 132 and 142 in the respective bodies
which can be shaped differently depending on the con-
struction needs.
[0037] The filtering unit 1 comprises a filtering car-
tridge, indicated in its entirety with 2, adapted to be
mounted within the casing 10.
[0038] As illustrated in figures 2-4, the filtering cartridge
2 comprises a substantially flat support flange 20 provid-
ed with a plurality of through openings 21, 5 in this case
arranged to form a quincunx.
[0039] The filtering cartridge 2 further comprises a plu-
rality of substantially cylindrical tubular bodies 30.
[0040] A first end 31 of each of the tubular bodies 30
is associated to the support flange 20 at each of the
through openings and coaxially with respect thereto. The
support flange 20, with shape conjugated to the section
- in plan view - of the outer casing 10, is adapted to be
clamp-retained between the edge 132 of the first body
13 and the edge 142 of the second body 14, for example
by interposing suitable sealing gaskets, so that the tubu-
lar bodies 30 are contained within the first body 13 i.e.
facing towards the inlet 11.
[0041] In the embodiment shown in the figures, each
tubular body 30 is fixed integrally to the support plate 20
for example through gluing or any other equivalent
means, but it cannot be excluded that the tubular body
30 be removably associated to the support plate 2, for
example through snap-coupling or bayonet-coupling
means, known to a man skilled in the art.
[0042] At the first end 31 of each tubular body 30 there
is an annular abutment 310 having an inner diameter
smaller than the diameter of the tubular body and sub-
stantially equivalent to the diameter of the through open-
ings 21, whose outer surface is intended to rest against
the support flange 20, substantially contouring a through
opening 21, for the substantially sealing connection be-
tween the tubular body 30 and the support flange.
[0043] In the preferred embodiment shown in the fig-
ures, each tubular body 30 comprises at least one fin 32
having helical development, which is extended over the
entire longitudinal development of the tubular body 30,
from the first end 31 and a second end 33 thereof, and
it is derived from the internal wall thereof.
[0044] However, it is not excluded that the fin 32 ex-
tends over a limited portion of the longitudinal develop-
ment of the tubular body 30, for example a portion prox-
imal to the second end 33 thereof. The length of the por-
tion in which the fin 32 develops is, for example, dimen-
sioned depending on the flow rate in question in the fil-

tering unit 1, on the sections for the passage of air avail-
able and on the desired performance (pressure drop
caused by the fin 32, accumulation of solid particles re-
moved from the air by the fin, etc...).
[0045] The fin 32 has a height (distance from the crest
thereof to the internal wall of the tubular body 30) which
at most is equivalent to the difference between the inter-
nal diameter of the tubular body and the diameter of the
through opening 21.
[0046] Furthermore, the fin 32 has a variable pitch
along the longitudinal axis of the tubular body 30, for ex-
ample, it has a pitch continuously decreasing from the
second end 33 towards the first end 31.
[0047] Furthermore, it cannot be excluded that the tu-
bular body 30 be provided with a helical fin 32 (the illus-
trated example has 4 fins 32 that start from points angu-
larly spaced from each other by 90° as observable in
figure 2). Furthermore, each tubular body 30 comprises
at least one discharge gap 34 provided on the lateral wall
of the tubular body 30 which is obtained at the first end 31.
[0048] The filtering cartridge 2 further comprises a plu-
rality of filtering membranes 40, five in the example, tu-
bular shaped, each of which has a closed end 41, for
example through a closure plate or by pressing the same,
and an open opposite end 42 which is adapted to face
the support flange 2 at one of the openings 21.
[0049] In practice, each filtering membrane 40 is adapt-
ed to be coaxially fitted within a tubular body 30, so that
the open end 42 thereof is moved to contact with inner
face of the annular abutment 310.
[0050] In practice, each filtering membrane 40 is per-
fectly fitted within tubular body 30, so that the fins 32
touch the outer lateral surface of the filtering membrane.
[0051] In a first embodiment, shown in the figures, each
filtering membrane 40 is fixed, for example by gluing the
open end 42, to the abutment element 32.
[0052] In a second alternative embodiment, each fil-
tering membrane 40 comprises, at the open end 42 an
annular plate provided with sealing coupling means,
known in the sector, adapted to be decoupled at corre-
sponding coupling means made at the annular abutment
310.
[0053] In the preferred embodiment shown in the fig-
ures each tubular body 30 has a longitudinal develop-
ment substantially smaller with respect to the longitudinal
development of each filtering membrane 40, the closed
end 41 of the filtering membrane 40 thus projects exter-
nally with respect to the tubular body.
[0054] However, it is not excluded that the tubular body
30 can have a length greater or equivalent to the length
of the respective filtering membrane 40 and that the tu-
bular bodies 30, as well as the filtering membranes 40
of the filtering cartridge 2, may have different lengths and
or dimension with respect to each other.
[0055] Preferably, each filtering membrane 40 is ob-
tained from non-woven fabric material made of mutually
intertwined fibres, which can be provided through the
melt blown process and using the polymeric type of fibre,
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for example made of polypropylene; the filtering mem-
brane 40 can alternatively be of the pleated membrane
type made of a non-woven fabric with fibres made of cel-
lulose and/or polymeric material and/or fiberglass.
[0056] In the light of the description outlined above, the
filtering unit 10 operates as follows.
[0057] All the air that flows from the inlet 11 towards
the outlet 12 of the casing 10, is forced to axially enter
into the interspace defined between each filtering mem-
brane 40 and the respective tubular body 30 where, due
to the fin 31, there is conferred a windmill-like rotary mo-
tion.
[0058] Due to the centrifuge force, the solid particles
suspended in the air are separated from the air and they
are collected by the fin 31 and carried towards the dis-
charge gap 34, from which they drop for example due to
gravity on the lower wall of the first body 13.
[0059] The air from which the most coarse solid parti-
cles were pre-separated is thus forced to pass through
the filtering membrane 40 (traversing it from the external
towards the internal), which completes the filtration there-
of up to the desired degree and, through the through
opening 21, it passes from the first body 13 to the second
body 14 and, lastly, exits from the outer casing 10 through
the outlet 12.
[0060] In practice, the materials used as well as the
shake and contingent dimensions, may vary depending
from the needs without departing from the scope of pro-
tection of the following claims.

Claims

1. Filtering unit (1) comprising an outer casing (10) pro-
vided with at least one inlet (11) and one outlet (12)
and a filtering cartridge (2) contained within the outer
casing (2), so as to filter the fluid which flows from
the inlet (11) towards the outlet (12), the filtering car-
tridge (2) comprising at least one filtering membrane
(40), whereby the filter cartridge (2) further compris-
es at least one tubular body (30) into which said fil-
tering membrane (40) is fitted so as to be at least
partly wound, characterised in that the tubular body
(30) comprises at least one fin (32) having helical
development deriving from the internal wall of the
tubular body (30) and at least one discharge gap (34)
on the lateral wall thereof.

2. Filtering unit (1) according to claim 1, wherein the fin
(32) has a height substantially equivalent to the dif-
ference between the inner diameter of the tubular
body (30) and the outer diameter of the filtering mem-
brane (40).

3. Filtering unit (1) according to claim 1, wherein the fin
(32) has a variable pitch along the longitudinal axis
of the tubular body (30).

4. Filtering unit (1) according to claim 1, wherein the
filtering membrane (40) has a closed end (41) and
an open opposite end (42).

5. Filtering unit (1) according to claim 4, wherein the
tubular body (30) comprises at least one annular
abutment (310) adapted to be fixed to the open end
(42) of the filtering membrane (40) so as to divide
the environment within the filtering membrane (40)
from the external environment thereby.

6. Filtering unit (1) according to claim 5, wherein the
annular abutment (310) is provided at an end (31)
of the tubular body (30).

7. Filtering unit (1) according to claim 1, characterised
in that it comprises a support element (20) provided
with at least one through opening (21) to which the
tubular body (30) is coaxially associated.

8. Filtering unit (1) according to claim 7, wherein the
tubular body (30) is integrally fixed to the support
element (20).

9. Filtering unit (1) according to claim 7, wherein the
tubular body (30) is removably associated to the sup-
port element (20) through coupling means.

10. Filtering unit (1) according to any one of the preced-
ing claims, characterised in that it comprises a plu-
rality of filtering membranes and a plurality of respec-
tive tubular bodies, each of which is associated to
the support element at a respective hole made there-
in.

Patentansprüche

1. Filtereinheit (1), ein Außengehäuse (10) umfassend,
das mit mindestens einem Einlass (11) und einem
Auslass (12) ausgestattet ist sowie mit einer Filter-
kartusche (2), die im Außengehäuse (2) enthalten
ist, so dass das Fluid, das vom Einlass (11) zum
Auslass (12) strömt, gefiltert wird, wobei die Filter-
kartusche (2) mindestens eine Filtermembran (40)
umfasst, wobei die Filterkartusche (2) ferner mindes-
tens einen röhrenförmigen Körper (30) umfasst, in
den die Filtermembran (40) eingepasst ist, so dass
sie zumindest teilweise gewickelt ist, dadurch ge-
kennzeichnet, dass der röhrenförmige Körper (30)
mindestens eine Finne (32) umfasst, die, abgeleitet
von der Innenwand des röhrenförmigen Körpers
(30), spiralförmig ausgeprägt ist, und mindestens ei-
nen Auslassspalt (34) an seiner Seitenwand.

2. Filtereinheit (1) nach Anspruch 1, wobei die Finne
(32) eine Höhe aufweist, die im Wesentlichen der
Differenz zwischen dem Innendurchmesser des röh-
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renförmigen Körpers (30) und dem Außendurch-
messer der Filtermembran (40) entspricht.

3. Filtereinheit (1) nach Anspruch 1, wobei die Finne
(32) entlang der Längsachse des röhrenförmigen
Körpers (30) eine variable Steigung aufweist.

4. Filtereinheit (1) nach Anspruch 1, wobei die Filter-
membran (40) ein geschlossenes Ende (41) und ein
entgegengesetztes offenes Ende (42) aufweist.

5. Filtereinheit (1) nach Anspruch 4, wobei der röhren-
förmige Körper (30) mindestens einen ringförmigen
Anschlag (310) umfasst, der dafür eingerichtet ist,
derart am offenen Ende (42) der Filtermembran (40)
befestigt zu sein, dass die Umgebung innerhalb der
Filtermembran (40) durch ihn von der Außenumge-
bung getrennt ist.

6. Filtereinheit (1) nach Anspruch 5, wobei der ringför-
mige Anschlag (310) an einem Ende (31) des röh-
renförmigen Körpers (30) bereitgestellt ist.

7. Filtereinheit (1) nach Anspruch 1, dadurch gekenn-
zeichnet, dass sie ein Trägerelement (20) umfasst,
das mit mindestens einer Durchgangsöffnung (21)
ausgestattet ist, mit welcher der röhrenförmige Kör-
per (30) koaxial verbunden ist.

8. Filtereinheit (1) nach Anspruch 7, wobei der röhren-
förmige Körper (30) integral am Trägerelement (20)
befestigt ist.

9. Filtereinheit (1) nach Anspruch 7, wobei der röhren-
förmige Körper (30) durch Kopplungsmittel abnehm-
bar mit dem Trägerelement (20) verbunden ist.

10. Filtereinheit (1) nach einem der vorhergehenden An-
sprüche,
dadurch gekennzeichnet, dass sie mehrere Filter-
membranen und mehrere entsprechende röhrenför-
mige Körper umfasst, von denen jeder an einer ent-
sprechenden Öffnung, die im Trägerelement gefer-
tigt ist, mit dieser verbunden ist.

Revendications

1. Unité de filtration (1) comprenant un boîtier externe
(10) pourvu d’au moins une entrée (11) et une sortie
(12) ainsi que d’une cartouche de filtration (2) con-
tenue dans le boîtier externe (2), de manière à filtrer
le fluide qui s’écoule de l’entrée (11) vers la sortie
(12), la cartouche de filtration (2) comprenant au
moins une membrane de filtration (40), où la cartou-
che de filtre (2) comprend en outre au moins un corps
tubulaire (30) dans lequel ladite membrane de filtra-
tion (40) est installée de manière à être au moins

partiellement enroulée, caractérisée en ce que le
corps tubulaire (30) comprend au moins une ailette
(32) présentant un développement hélicoïdal qui dé-
rive de la paroi interne du corps tubulaire (30) et au
moins un intervalle d’évacuation (34) sur sa paroi
latérale.

2. Unité de filtration (1) selon la revendication 1, dans
laquelle l’ailette (32) présente une hauteur sensible-
ment équivalente à la différence entre le diamètre
interne du corps tubulaire (30) et le diamètre externe
de la membrane de filtration (40).

3. Unité de filtration (1) selon la revendication 1, dans
laquelle l’ailette (32) présente un pas variable selon
l’axe longitudinal du corps tubulaire (30).

4. Unité de filtration (1) selon la revendication 1, dans
laquelle la membrane de filtration (40) comporte une
extrémité fermée (41) et une extrémité opposée
ouverte (42).

5. Unité de filtration (1) selon la revendication 4, dans
laquelle le corps tubulaire (30) comprend au moins
une butée annulaire (310) adaptée pour être fixée à
l’extrémité ouverte (42) de la membrane de filtration
(40) de manière à séparer ainsi l’environnement
compris dans la membrane de filtration (40) de l’en-
vironnement extérieur.

6. Unité de filtration (1) selon la revendication 5, dans
laquelle la butée annulaire (310) est pourvue à une
extrémité (31) du corps tubulaire (30).

7. Unité de filtration (1) selon la revendication 1, carac-
térisée en ce qu’elle comprend un élément de sup-
port (20) pourvu d’au moins une ouverture traver-
sante (21) à laquelle le corps tubulaire (30) est as-
socié coaxialement.

8. Unité de filtration (1) selon la revendication 7, dans
laquelle le corps tubulaire (30) est fixé intégralement
à l’élément de support (20).

9. Unité de filtration (1) selon la revendication 7, dans
laquelle le corps tubulaire (30) est associé de ma-
nière amovible à l’élément de support (20) via un
moyen d’accouplement.

10. Unité de filtration (1) selon l’une quelconque des re-
vendications précédentes, caractérisée en ce
qu’elle comprend une pluralité de membranes de
filtration et une pluralité de corps tubulaires respec-
tifs, qui sont associés chacun à l’élément de support
à un trou respectif qui y est pratiqué.
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