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(57)  Ahousing (11) for the air filter of an internal com-
bustion engine comprises a shell (13) having an inlet
opening (25) and an outlet opening (23) for the inflow of
air to be filtered and the outflow of filtered air, respective-

Housing for air filters of internal combustion engines and method for its production

ly, and is characterised in that it further comprises at
least one duct (29), which is associated with said shell
(13) and can be employed in the circuit for recovering
blow-by gases.
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Description

[0001] The present invention concerns a. housing for
air filters of internal combustion engines, and a method
of manufacturing said housing.

[0002] Internal combustion engines are generally
equipped with an air intake system including a separator
device or air filter. The air filter intercepts the flow of air
sucked in by the motor from the external environment
during the intake phase and separates particles with too
big a size, which could damage the engine.

[0003] Conventional air filters generally are formed by
a housing where a seat for accommodating a filtering
element is defined.

[0004] Generally, the filtering element consists of a re-
placeable cartridge, made for instance of corrugated pa-
per. The cartridge body divides the space inside the filter
housing into two zones: afirst zone where air to be filtered
arrives and the retained material is collected, and a sec-
ond zone from which air filtered by the cartridge leaves
the filter.

[0005] Each zone further has an opening, generally
equipped with a ring nut, for connection to an inlet duct
through which air sucked in from the environment arrives
at the filter, and to an outlet duct conveying the filtered
air to the intake manifold of the engine, respectively.
[0006] Moreover,the housing cangenerally be opened
to allow replacing the cartridge and removing deposits,
if any, accumulated in the intake zone.

[0007] Depending on the applications, internal com-
bustion engines can be either housed in a suitable com-
partment, called engine compartment, for instance in
case of engines of vehicles, or secured to a frame or
supporting structure, for instance in case of static appli-
cations, such as engines of hydraulic pumps, current
generators, power take-offs, and so on.

[0008] Inany case, the space occupied by the engine,
whether it is an engine compartment in a vehicle or a
supporting structure, generally contains a lot of ancillary
devices, hydraulic and electric circuits, conduits of differ-
ent kinds and so on, slaved to the operation of the engine
or other devices associated with the engine.

[0009] Inthe past, especially in the motor vehicle field,
for reasons of functionality and safety as well as for aes-
thetic reasons, efforts have been made to rationalise the
arrangement of the parts and components typically as-
sociated with an internal combustion engine and located
in an engine compartment.

[0010] As known, one of the circuits generally present
in an internal combustion engine is the circuit for recov-
ering the blow-by gases.

[0011] Actually, in internal combustion engines gas
leaks ("blow-by") between the piston rings and the cylin-
der barrel towards the engine base occur. Such a phe-
nomenon is very limited in engines in good mechanical
conditions, but it tends to increase in time due to the wear
of the rings and the cylinder barrels. The gas leaking to
the engine base leaves the latter through a venting sys-
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tem, possibly equipped with a separator device, which
for ecological reason is connected to the intake circuit,
so as to allow the gases to return inside the cylinders
where they are burnt.

[0012] In present engines, the hydraulic connection
between the base and the intake circuit for blow-by gas
return is generally obtained by means of a duct, possibly
secured to the engine parts and/or other surrounding
components by means of straps or clamps.

[0013] Itis a first object of the invention to solve the
problem of how to make the space occupied by the en-
gine and the associated ancillary devices more ordered.
[0014] Itis a second object of the present invention to
provide a solution to the above problem, which solution
is easy and cheap to implement.

[0015] The above and other objects are achieved as
claimed in the appended claims.

[0016] One of the advantages of the invention is the
reduction of the number of separate ducts concerning
the operation of an internal combustion engine and the
consequent rationalisation of the arrangement of the
parts.

[0017] Another advantage of the invention is the re-
duction of the overall size of the devices associated with
the engine,

[0018] Advantageously, since the ductis preferably in-
tegrated into the wall of the housing of the air filter, the
space inside the housing is not significantly reduced,
whereby pressure drops are avoided.

[0019] A further but not the last advantage of the in-
vention is the reduction of the manufacturing costs,
thanks to the possibility of obtaining at least one section
of an ancillary duct at substantially the same cost as the
filter housing.

[0020] Further features and advantages of the inven-
tion will become apparent from the following description,
given by way of non-limiting example with reference to
the accompanying drawings, in which:

- Fig. 1 is a top plan view of an embodiment of the
housing according to the invention;

- Fig. 2 is a side view of the housing shown in fig. 1;

- Fig. 3 is a top perspective view of a first part of the
housing shown in fig. 1;

- Fig. 4 is a bottom perspective view of a second part
of the housing shown in fig. 1.

[0021] Referring to the accompanying Figures, refer-
ence numeral 11 generally denotes the housing for an
air filter, in a preferred embodiment of the invention in-
tended e.g. for use in the intake system applied to the
diesel cycle internal combustion engine of a vehicle.
[0022] Inthis embodiment, housing 11 includes a hol-
low shell 13, preferably made of two parts 15, 17, e.g. of
moulded plastics, joined together, for instance welded.
along the corresponding peripheral edge 19, 21, respec-
tively.

[0023] Always referring to this exemplary embodiment
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of the invention, lower part 15 of shell 13 is divided by a
partition 15c¢ into two zones 15a, 15b. The first zone 15a
has an opening 23 intended to be associated with the
outlet duct supplying air to the intake manifold of the en-
gine, whilst the second zone 15b has an opening 25 in-
tended to be associated with the duct for air intake from
the outside.

[0024] Upper part 17 of shell 13 correspondingly has
a pair of windows 17a and 17b, respectively, and a par-
tition 17c¢, which are superimposed to zones 15a, 15b
and partition 15c of lower part 15 when shell 13 is as-
sembled.

[0025] Shell 13 further includes a cover 27 closing
openings 17a and 17b and housing a filtering element.
[0026] According to the invention, shell 13 has asso-
ciated therewith a duct 29 that can advantageously be
used also in a circuit other than that of the intake system
where housing 11 of air filter described hereinisincluded.
[0027] More particularly, said duct 29 can advanta-
geously be used in the circuit for recovering the blow-by
gases coming from the base of the internal combustion
engine.

[0028] Said duct 29 is preferably equipped, at its op-
posite ends 31, 33, with respective fast couplings 35 al-
lowing associating the pipes, generally flexible rubber
pipes, of the circuit for recovering the blow-by gases with
duct 29.

[0029] According to the illustrated embodiment, a first
portion 29a of duct 29 is formed in lower part 15 of shell
13, and a second portion 29b is formed in upper part 17.
[0030] Each portion 29a, 29b is equipped with a cor-
responding portion of a connector 37a, 37b, e.g. of the
male-female kind. Said portions 37a, 37b are joined to-
gether, for instance by welding or simply by fitting, while
edges 19, 21 are being joined for assembling shell 13.
[0031] In the illustrated example, both portions 29a,
29b of duct 29 are L-shaped and define a radial first sec-
tion 39a, 39b, respectively, coming out from shell 13, and
an axial second section 41a, 41b, respectively, substan-
tially perpendicular to the radial first section 39a, 39b and
extending inside shell 13. Radial sections 39a, 39b com-
ing out from shell 13 are moreover substantially diamet-
rically opposite.

[0032] According to the invention, said duct 29 is pref-
erably integrated into the respective wall 43, 45 of the
corresponding part 15, 17 of shell 13.

[0033] Preferably duct 29, after shell 13 has been as-
sembled, extends without interruption. Yet, duct 29 could
even be interrupted or could have windows or openings
on its wall, should said duct be used for instance for the
passage of cables or pipes.

Claims
1. Ahousing (11) for an air filter of an internal combus-

tion engine, the housing comprising a shell (13) hav-
ing an inlet opening (25) and an outlet opening (23)
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10.

11.

12.

for the inflow of air to be filtered and the outflow of
filtered air, respectively, and being characterised
in that it further comprises at least one duct (29)
associated with said shell (13).

The housing as claimed in claim 1, wherein at least
a portion of said duct (29) is integrated into the wall
(43, 45) of said shell (13).

The housing as claimed in claim 1 or 2, wherein said
shell (13) is made of at least two parts (15, 17) of
moulded plastics, welded together along the corre-
sponding peripheral edge (19, 21).

The housing as claimed in claim 3, wherein a first
portion (29a) of said duct (29) is formed in a first part
(15) of the shell (13), and a second portion (29b) is
formed in a second part (17).

The housing as claimed in claim 4, wherein each
portion (29a, 29b) of said duct (29) is equipped with
a corresponding portion of a connector (37a, 37b).

The housing as claimed in claim 5, wherein said con-
nector is of the male-female kind.

The housing as claimed in claim 6, wherein said por-
tions (29a, 29b) of the duct (29) are L-shaped and
define a radial first section (39a, 39b) coming out
from said shell (13), and an axial second section
(41a, 41b) substantially perpendicular to the first sec-
tion.

The housing as claimed in claim 7, wherein said ra-
dial sections (39a, 39b) coming out from the shell
(13) are substantially diametrically opposite

The housing as claimed in any preceding claim,
wherein said duct (29) extends without interruption.

The housing as claimed in any preceding claim,
wherein said duct (29) is equipped, at its opposite
ends (31, 33), with respective fast couplings (35) al-
lowing associating the pipes of the circuit for recov-
ering the blow-by gases of said engine with said duct
(29).

An air filter for an internal combustion engine, char-
acterised in that it comprises a housing as claimed
in any of claims 1 to 10.

A method of manufacturing a housing (11) for an air
filter of internal combustion engines, comprising the
steps of:

- forming a shell (13) having an inlet opening
(25) for air to be filtered and an outlet opening
(23) for filtered air;
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- equipping said housing (11) with at least one
duct (29) associated with said shell (13).

13. The method as claimed in claim 12, wherein said
shell (13) is made of plastic material and is formed 5
by the steps of:

- moulding a first part (15) and a second part
(17) of said shell;

- welding said parts (15, 17) together so as to 10
form said shell (13).

14. The method as claimed in claim 13, wherein a first
portion of said duct is formed on a first part of said

shell (13), and a second portion 29b is formedona 15
second part of said shell (13).
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