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(54) Filter cartridge for air conditioning systems for vehicles

(57) A filter assembly for air conditioning systems
for vehicles, comprising:

- atubular container (12) with an internal cylindrical
wall (20) open at one end (16),

- afilter housed in the tubular container (12),

- acap (18) with a cylindrical wall (36) guided with
freedom of axial movementin the internal cylindrical
wall (20) of the container (12) and provided with at
least one circumferential seat (40, 48, 38) in which
is housed at least one o-ring (42) positioned in seal-
ing contact with the internal cylindrical wall (20) of
the container (12),

- an elastic retaining ring (28) engaging a circumfer-
ential seat (26) formed on an end portion (16) of the
container (12) and positioned in such a way as to
prevent the extraction of the cap (18) from the con-
tainer (12), and

- atleast one protecting element (60, 66) able to pre-
vent the entry of contaminants in the seal area be-
tween the o-ring (42) and the internal cylindrical wall
(20) of the container (12).
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Description

[0001] The presentinvention relates to a filter assem-
bly for air conditioning systems for vehicles.

[0002] An air conditioning system of a vehicle is gen-
erally provided with a filter assembly positioned be-
tween the condenser and the expansion valve. The filter
assembly comprises a container with an inlet and an
outlet and a particle filter positioned between the inlet
and the outlet.

[0003] In some known solutions, the filter assembly is
obtained in integral form with one of the distributors of
the condensers. In these solutions, the container of the
filter body is provided with a removable cap which closes
in sealed fashion an opening of the container through
which can be inserted and extracted a cartridge includ-
ing the particle filter. The extractable cartridge can be
provided with an extension bearing a permeable bag
containing dehydrator material.

[0004] The document FR-A-2 798 456 describes a
closure cap for a tubular container containing a dehy-
drator element. The cap is obtained in the form of a cy-
lindrical element which is guided with freedom of axial
displacement in a corresponding hole of the container.
The cap is provided with two sealing o-rings which are
inserted into corresponding annular seats of the cap and
which act in sealing contact against an inner cylindrical
wall of the container. An elastic retaining ring engages
a circumferential seat formed on the inner cylindrical
wall of the container and prevents the extraction of the
cap from the container.

[0005] In a solution of the type described in the doc-
ument FR-A-2 798 456 the fluid tightness is obtained
solely by the tangential contact between the o-rings and
the inner cylindrical wall of the container. Any damage
to the o-ring would compromise the sealing capability of
the cap and, consequently, of the entire air conditioning
system of the vehicle.

[0006] The object of the presentinventionis to provide
an enhanced filter assembly which allows to improve the
seal guarantees provided by the cap over time.

[0007] According to the presentinvention, said object
is achieved by a filter assembly having the characteris-
tics set out in the main claim.

[0008] The characteristics and advantages of the
present invention shall become readily apparent in the
detailed description that follows, provided purely by way
of non limiting example, with reference to the accompa-
nying drawings, in which:

- Figure 1is a partially sectioned perspective view of
afilter assembly according to the presentinvention,

- Figure 2 is a partially exploded perspective view of
the filter assembly of Figure 1,

- Figure 3 is an axial section showing the end portion
of the filter assembly of Figures 1 and 2,

- Figure 4 is an axial section in the body of the cap
used in the filter assembly according to the inven-
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tion,

- Figure 5is an enlarged detail of the part designated
by the arrow V in Figure 4, and

- Figure 6 is an axial section of a preferred embodi-
ment of an o-ring used in the filter assembly accord-
ing to the invention.

[0009] With reference to Figures 1 through 3, the ref-
erence 10 designates a filter assembly for an air condi-
tioning system for vehicles. The filter assembly 10, illus-
trated only partially in Figures 1 through 3, comprises a
tubular container 12 with the shape of a cylinder with
circular section elongated in the direction of its own axis,
preferably made of aluminium or alloys thereof. The
container 12 can be obtained by extrusion and it is pref-
erably destined to be permanently fastened to a distrib-
utor of a condenser. For this purpose, the container 12
is preferably provided with an integral flange 14 (shown
only partially in Figures 1 through 3) with a bearing sur-
face having semi-circular shape which is destined to be
fastened by furnace brazing on the external surface of
the distributor. The container 12 has an end (not shown
in the drawings) closed in permanent fashion, and an
opposite end 16 closed in sealed fashion by a remova-
ble cap 18.

[0010] The container 12 of the filter assembly 10 has
an internal cylindrical wall 20 with circular section. The
cylindrical wall 20 has a portion 22 with greater diameter
near the end 16. The portion with greater diameter 22
is joined to the cylindrical wall 20 by means of a conical
chamfer 24. The portion with greater diameter 22 is pro-
vided with an annular groove 26 for an elastic retaining
ring 28 made of metallic material of the kind commer-
cially known as "Seeger ring".

[0011] The container 12 of the filter assembly 10 in
use is inserted between the condenser and the expan-
sion valve of the air conditioning system of the vehicle.
In the cases in which the condenser is provided with a
sub-cooling section, the filter assembly 10 is inserted in
series between the condensing section and the sub-
cooling section of the condenser.

[0012] The filter assembly 10 performs the function of
expansion tank of the air conditioning system of the ve-
hicle. It is also provided with a particle filter and with a
dehydrator element.

[0013] To perform the filtering function, inside the con-
tainer 12 is housed a cartridge provided with a mesh
filter positioned between an inlet and an outlet of the
container 12. The cartridge bearing the particle filter is
preferably fastened in permanent fashion to the cap 18
as described in detail in a contemporary patent applica-
tion by the same Applicant. Inside the container 12 is
also housed a bag 30 made of permeable material con-
taining a dehydrator material.

[0014] With reference in particular to Figures 3 and 4,
the cap 18 comprises a body 32 made of injection
moulded plastic material provided with integral teeth 34
(only one of which is shown in Figures 3 and 4) which
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are used for the permanent fastening of the body of the
cap 32 to the body of the filter cartridge, as described in
detail in a contemporary patent application by the same
Applicant.

[0015] The body of the cap 32 is constituted by a mon-
olithic element made of injection moulded plastic mate-
rial and comprises a cylindrical guiding surface 36 which
in use is guided in the internal cylindrical surface 20 of
the container 12. The body of the cap 32 has a cylindrical
surface 38 with smaller diameter than the guiding sur-
face 36. Between the guiding surface 36 and the portion
with smaller diameter 38 is formed a step with a radial
surface 40. In the surface 38 is inserted an o-ring 42
which establishes a sealing contact with the internal cy-
lindrical surface 20 of the container. The body of the filter
cartridge fastened to the body of the cap 32 has a portion
44 (Figures 1-3) which forms a second radial surface 48
parallel to and facing the first radial surface 40. The ra-
dial surfaces 40, 48 and the portion of cylindrical surface
38 included between said radial surfaces form an annu-
lar seat with U-shaped cross section in which the o-ring
42 is housed.

[0016] According to a preferred embodiment of the
present invention, the o-ring 42 can be obtained as
shown in Figure 6, with a lobed cross section having on
the outer surface two seal areas 50 separated from each
other by a depression 52. Similarly, the inner sealing
surface of the o-ring 42 has two seal areas 54 mutually
separated by a depression 56.

[0017] The cap 18 can also be provided with two o-
rings 42 as described in the contemporary patent appli-
cation by the same Applicant, mentioned previously. In
the version with two o-rings, each of the two o-rings can
have circular cross section or with lobed section as
shown in Figure 6.

[0018] With reference to Figure 4, the guiding surface
36 of the body of the cap 32 terminates, at the opposite
side with respect to the radial surface 40, with a conical
chamfer 58 which is destined to engage the conical
chamfer 24 formed on the internal surface 20 of the con-
tainer 12 to form a stop that prevents the cap 18 to be
sucked back into the container 12 when a vacuum is
produced inside the air conditioning system. With refer-
ence to Figures 4 and 5, the body of the cap 32 is pro-
vided with a continuous annular lip 60 integral with the
body of the cap, which forms a protection element able
to engage with slight interference the surface 22 of the
container 12. The protection lip 60 forms a closure which
prevents the entry of contaminants of various kinds in
the seal area between the o-ring 42 and the inner cylin-
drical wall 20 of the container 12. In particular, the pro-
tection lip 60 prevents dust, dirt or potentially corrosive
liquid substances from coming in contact with the o-ring.
The lip 60 also performs a scraping action against the
cylindrical surface 22 which removes any dirt which may
have accumulated on the part of surface 22 external to
the cap during the extraction of the cap. Therefore, there
is a reduction in the risk that, during the reinsertion of
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the cap, traces of dust or dirt may collect on the external
surface of the o-ring 42 which could compromise the
sealing contact between the o-ring 42 and the surface
20.

[0019] The body of the cap 32 is also provided with a
threaded hole 62 with an axis coinciding with the axis of
the body of the cap 32 and formed in an integral central
part 64 of the body of the cap 32. The threaded hole 62
can be engaged by a threaded tool for extracting the cap
18 from the container 12. The extraction of the cap is
naturally possible only after removing the elastic retain-
ing ring 28.

[0020] The threaded hole 62 can also be used to fas-
ten a disk-shaped protecting element 66 (Figures 1-3).
The disk-shaped protecting element 66 is provided with
a threaded axial appendage 68 which engages the
threaded hole 62 of the body of the cap 32. The disk-
shaped protecting element 66 is preferably provided on
its external part with a hexagonal hole 70 able to be en-
gaged by an Allen wrench to screw and unscrew the pro-
tecting element 66 relative to the body of the cap 32.
[0021] The protecting element 66 has a slightly larger
diameter than the diameter of the internal cylindrical sur-
face 22 of the container 12. Therefore, when the disk-
shaped protecting element 66 is screwed onto the cap
18, a surface 72 of the protecting element 66 comes in
contact against a front surface 74 of the container 12
forming a closure which prevents the entry of dust or
contaminants into the seal area of the cap 18.

[0022] The disk-shaped protecting element 66 can be
used together with or instead of the protecting lip 60
formed on the body of the cap 32.

[0023] Itis readily apparent that the presence of one
or both the protecting elements 60, 66 allows to prevent
the entry and the accumulation of contaminants on the
internal wall of the container 12 outside the seal area.
Therefore, these contaminants are prevented from com-
ing in direct contact with the o-ring even during the ex-
traction and reinsertion of the cap 18. This allows to pre-
vent a deterioration of the sealing characteristics of the
o-ring by effect of contact with contaminants and it also
allows to prevent dust, dirt or other contaminants from
being deposited on the outer surface of the o-ring during
the extraction and reinsertion of the cap.

Claims

1. Afilter assembly for air conditioning systems for ve-
hicles, comprising:

- a tubular container (12) with an internal cylin-
drical wall (20) open at one end (16),

- afilter housed in the tubular container (12),

- a cap (18) with a cylindrical wall (36) guided
with freedom of axial movement in the internal
cylindrical wall (20) of the container (12) and
provided with at least one circumferential seat
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(40, 48, 38) in which is housed at least one o-
ring (42) positioned in sealing contact with the
inner cylindrical wall (20) of the container (12),

- anelasticretaining ring (28) engaging a circum-
ferential seat (26) formed on an end portion (16) 5
of the container (12) and positioned in such a
way as to prevent the extraction of the cap (18)
of the container (12),

characterised in that it comprises at least 170
one protecting element (60, 66) able to prevent the
entry of contaminants in the seal area between the
o-ring (42) and the internal cylindrical wall (20) of
the container (12).

15
A filter assembly as claimed in claim 1, character-
ised in that said protecting element comprises at
least one protecting lip (60) formed in integral fash-
ion with a body of the cap (32) and able to engage
with slight interference a part (22) of the internal cy- 20
lindrical surface (20) of the container (12).

A filter assembly as claimed in claim 2, character-
ised in that the protecting lip (60) is formed in the
immediate vicinity of the part with greater diameter 25
of a conical arresting chamfer (58) of the body of

the cap (32).

A filter assembly as claimed in claim 1, character-
ised in that said protecting element comprises a 30
disk-shaped element (66) fastened in separable
fashion to the cap (18) and able to form a closure

on a front wall (74) of the container (12).

A filter assembly as claimed in claim 4, character- 35
ised in that the disk-shaped element (66) has a
threaded appendage (68) which engages a thread-

ed hole (62) of the cap (18).

A filter assembly as claimed in one or more of the 40
previous claims, characterised in that the o-ring
(42) has a lobed cross section with two seal areas
(50) separated from each other by a depression
(52).
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