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paratus comprising a housing (2) defining at least first and second compart-
ments, at least one compartment being filled with an adsorbent material, at
least one tank port (5) connectable to a tuel tank vent line, at least one atmo-
spheric vent port (7), an outer housing member (8) defining a first outer
compartment (3), an inner housing member defining a second inner compart-
ment (4), the first outer compartment (3) encompassing the second inner
compartment (4), wherein the inner housing member (9) is fitted into the out-
er housing member (8) at one end of the housing (2), such that a wall (13) of
the inner housing member (9) engages an inner wall of the outer housing
member (8) and wherein the inner housing member (9) and the outer housing
member (8) are sealed against each other by means of a closure cap (14).
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Fuel vapor storage and recovery apparatus

The present invention relates to a fuel vapor storage and recovery apparatus
comprising a housing defining at least first and second compartments, at least
one compartment being filled with an adsorbent material, at least one vapor inlet
port connectable to a fuel tank vent line, at least one atmospheric vent port, an
outer housing member defining a first outer compartment, an inner housing
member defining a second inner compartment, the first outer compartment

encompassing the second inner compartment.

The invention moreover refers to a method for producing a fuel vapor storage and
recovery apparatus comprising first and second compartments, at least one

compartment receiving an adsorbent material.

A fuel vapor storage and recovery apparatus of the above-referred kind is for
instance disclosed in WO 2010/032065 A1. This fuel vapor storage and recovery
apparatus which is referred to as an adsorbent canister for control of emission for
an automobile fuel tank comprises primary and secondary adsorbent beds and a
flow passage configured to connect the adsorbent beds in series. The primary
adsorbent bed encompasses/surrounds the secondary adsorbent bed. The
primary adsorbent bed including a packed granular carbon is configured for flow
end to end and has a polygonal, overall cylindrical sidewall, the secondary
adsorbent bed being arranged in an internal passage of the canister extending
from one end to another of the primary adsorbent bed, the secondary adsorbent
bed being located in this internal flow passage. Between the primary and
secondary adsorbent bed an airspace is defined which forms a kind of diffusion
barrier between the primary and secondary adsorbent bed. The internal passage
within the primary adsorbent bed is defined by a tube-like housing member which
is sealed against a two-part cover fitted onto the top wall of the outer housing.
This two-part cover includes a tank port, an atmospheric vent port and a purge
port. The bottom of the carbon canister housing is sealed by an end cap including
partitions which define a gas flow connection between the open ends of the
primary and secondary adsorbent beds.
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This design is rather compact and effective.

However, sealing of the inner tube defining the internal passage through the main
carbon bed against the top wall of the carbon canister housing has to be achieved
by a rubber seal or a similar sealing means. Moreover, mechanical interlocking
between the inner tube and the outer housing has to be achieved somehow, for
instance by a bajonet or locking nut.

To ensure leak tightness of the assembly during operation, there must, however,
be conducted a quality insurance leak test to ensure the seal is not missing during
preassembly or the seal is not damaged. Because the seal is quite small in cross-
sectional area and rather large in diameter, assembly is quite difficult. Moreover,
the seal takes valuable space in an area of the canister, where the canister design

is critical.

Accordingly, it is an object of the present invention to provide a fuel vapor storage
and recovery apparatus of the above-referred kind, which avoids the
aforementioned disadvantages.

Moreover, it is an object of the present invention to provide a method for
producing such a fuel vapor storage and recovery apparatus in a very simple and

cost-effective manner.

These and other objects are achieved by the features according to the
independent claims. Advantageous embodiments may be derived from the
dependent claims.

According to the present invention, there is provided a fuel vapor storage and
recovery apparatus comprising:

- ahousing defining at least first and second compartments, at least one
compartment being filled with an adsorbent material,

- atleast one vapor inlet port connectable to a fuel tank vent line,

- atleast one atmospheric vent port,
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- an outer housing member defining a first outer compartment,

- aninner housing member defining a second inner compartment, the first
outer compartment encompassing the second inner compartment,

- wherein the inner housing member is fitted into the outer housing member
at one end of the housing such that a wall of the inner housing member
engages an inner wall of the outer housing member and wherein the inner
housing member and the outer housing member are sealed against each
other by means of a closure cap covering at least a front face of the inner

wall of the outer housing and a front face of the wall of the inner housing.

In other words, the design according to the present invention is such that the inner
housing member and the outer housing member are fitted into each other such
that in the area of their mutual engagement, sealing may be achieved by the
closure cap itself covering aligned front faces of the inner wall of the outer housing
as well as the wall of the inner housing. No additional sealing means is required,

sealing is achieved by a sealing surface of the closure cap.

In one advantageous embodiment of the fuel vapor storage recovery apparatus
according to the present invention, the closure cap is welded onto the inner wall of
outer housing member and onto the wall of the inner housing member, sealing
integrity being achieved by the weld between the closure cap and the walls of the
outer housing member and the inner housing member in the area of their mutual

engagement.

Preferably, the inner wall of the outer housing member and the wall of the inner
housing member engage each other by positively interlocking so that the inner
housing member and the outer housing member are at least fixed to each other in

a circumferential direction when fitted into each other.

In one advantageous embodiment of the fuel vapor storage recovery apparatus
according to the invention, the inner wall of the outer housing member defines a
neck portion extending into the outer housing member and mating with a
correspondingly shaped neck portion of the inner housing member. Such positive

interlocking between the outer housing member and the inner housing member
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may be for instance achieved by tail connectors which extend an axial direction of
the housing members.

Preferably, the closure cap includes the atmospheric vent port, i.e. defines the

vent port including a connector for receiving an atmospheric vent line.

The neck portion of the outer housing member and the neck portion of the inner

housing member may have each a circular cross-section.

Basically, the outer housing member and the inner housing member are
concentrically arranged relative to each other. Concentrically in terms of the
present invention does not necessarily mean that the outer housing member as
well as the inner housing member have an overall circular cross-section. The
outer housing member may for instance have any cross-section including
elliptical, oval or rectangular. Also the inner housing member defining an internal
passage within the first compartment may have any cross-section and also may

have varying cross-sections over its length.

It will however be appreciated that the neck portion of the outer housing member
and the neck portion of the inner housing member each have a circular cross-
section. Due to this design, it is possible to rotation-weld the closure cap on the

front faces of the walls of the outer and inner housing members.

Preferably, the housing consists of thermoplastic resin, such as polyethylene,
polypropylene, POM, ABS etc.

The above-mentioned object of the present invention is also achieved by a
method for producing a fuel vapor storage and recovery apparatus comprising first
and second compartments, at least one compartment receiving an adsorbent

material, the method including the following steps:

- providing at least one outer housing member defining a first outer
compartment,

- providing an inner housing member defining a second inner compartment,
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- the inner and outer housing member being configured such that the inner
housing member may be engaged with an inner wall of the outer housing
member, the outer housing member thereby encompassing the inner
housing member,

- axially fitting the inner housing member into the outer housing member
such that the inner housing member and the outer housing member are
fixed relative to each other in a circumferential direction,

- sealing the inner housing member and the outer housing member relative
to each other in the area of their mutual engagement by welding a closure
cap on both the inner housing member and the outer housing member,
such that the weld seals the inner housing and the outer housing against
each other.

Preferably, the closure cap is rotation-welded onto the housing.

The closure cap is preferably rotated relative to the inner and outer members
while being held in place with a sealing surface in engagement with aligned faces
of the inner housing member wall and the inner wall of the outer housing member,
so that due to the frictional heat and the exerted pressure, a leak-tight welding of

the housing member walls in the area of their engagement takes place.

The design according to the present invention as well as the method as described
above have the advantage that assembly of the housing parts is very easy,
additional means for sealing like O-rings or the like are not required. An additional
quality insurance leak test to ensure the sealing integrity is not required.
Additional locking nuts or locking rings are also not required. The design is very
simple and cost-effective. The closure cap which basically only has a diameter
slightly bigger than the diameter of the neck portion of the inner housing member
at the same time provides the atmospheric vent port as well as sealing of the
housing parts/housing members.

Finally, this design meets optimum space requirement in that additional space is
gained in the top area of the housing of the fuel vapor storage and recovery
apparatus.
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One advantageous embodiment of the fuel vapor storage and recovery apparatus
will be hereinafter described with reference to the accompanying drawings, in

which:

Fig. 1 shows an exploded view of the fuel vapor storage and recovery
apparatus according to the instant invention, and

Fig. 2 shows a partial cross-sectional view through the body of the fuel

vapor storage and recovery apparatus in its upper region in Fig. 1.

For the sake of simplicity, the fuel vapor storage and recovery apparatus
according to the present invention is hereinafter referred to as carbon canister,
which has reference numeral 1. The carbon canister includes a plastic housing 2,
which defines a first outer compartment 3 and a second inner compartment 4. The
housing includes in its top region (Fig. 1 shows the carbon canister 1 in its

mounting position) a tank port 5, a purge port 6 and an atmospheric vent port 7.

As aforementioned, the carbon canister 1 is at least partially filled with an
adsorbent material, for instance in the form of a granular carbon bed for storing
and receiving evaporative emissions from a motor vehicle fuel tank. For this
purpose the carbon canister 1 is connected via tank port 5 to a vent line of a fuel
tank.

Evaporative fuel emission occurs principally due to venting from the vehicles’ fuel
tank. Because the fuel is volatile, the air in a fuel tank will generally be heavily
laden with fuel vapor, and it is the escape of this air to the atmosphere that is a
primary source of fuel vapor emissions from motor vehicles. Either during the time
when a vehicle is parked or during refueling, vapor-laden air will be passed via
tank port 5 into the carbon canister 1, in which the gas (fuel-laden vapor) is guided
to the carbon bed towards the atmospheric vent port 7, where the cleaned air will
be released to the atmosphere. During engine cycles of the vehicle, purging air is
drawn from the engine via purge port 6 backwards through the atmospheric vent

port 7, thereby cleaning the carbon bed within the carbon canister 1.



10

15

20

25

30

WO 2014/048683 PCT/EP2013/068127

As this may be readily seen from the appendent drawings, the housing 2 of the
carbon canister includes an outer housing member 8 and an inner housing
member 9, which, when mounted, defines the first outer compartment 3
surrounding/embedding/encompassing an internal passage through the housing 2
defined by the inner housing member 9.

During normal operation of the carbon canister 1, vapor-laden gas will be passed
from the tank port 5 in the top region of the housing 2 end to end through the first
outer compartment, will then be diverted in a gas space in the bottom 10 of the
housing 2 and flow end to end through the inner housing member 9 towards the
atmospheric vent port 7. The inner housing member 9 may encompass a
secondary carbon bed either stuffed with granular adsorbent, for instance granular
carbon, or may include a monolithic carbon as well as a purge heater, i.e. a
heating element for preheating the purging air, in order to enhance desorption

during a purging cycle.

Of course, the carbon canister according to the present invention may comprise

further compartments, which is not critical to the invention.

In the assembled position of the outer housing member 8 and the inner housing
member 9, as shown in Fig. 2, the first outer compartment 3 and the second inner
compartment 4 are connected in series and may be passed by gas in an end to
end fashion from the tank port 5 to the atmospheric vent port 7.

The inner housing member 9 for this purpose is sealingly fitted into the outer
housing member 8, as may be taken from Fig. 2. The outer housing member 8
includes a downwardly extending neck portion 10 defining an inner wall of the
outer housing member 8. The neck portion 10 of the outer housing member 8 is in
engagement with a correspondingly shaped neck portion 11 of the inner housing
member. Both, the neck portion 10 as well as the neck portion 11 have a circular
cross-section and tightly fit into each other, as this can be seen in Fig. 2.
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As this can be taken from Fig. 1, the neck portion 11 of the inner housing member
9 has a dove tail profile 16, which comes into interlocking engagement with a
corresponding profile of the neck portion 10 of the outer housing member 8, so
the inner housing member 9 and the outer housing member 8 are fixed to each

other in terms of a rotational movement.

The neck portion 10 of the outer housing member 8 is defined by an inner wall 12
of the outer housing member 8, the neck portion 11 of the inner housing member
9 is defined by a wall 13. Inner wall 12 and wall 13 both are arranged such that in
the mounted position of the inner housing member 9, the front faces of the inner
wall 12 and the wall 13 are aligned. A closure cap 14, which defines the
atmospheric vent port 7 is dimensioned such that a sealing surface 15 of closure
cap 14 covers the front faces of inner wall 12 and wall 13, which abut the sealing
surface 15. Rotation of the closure cap, i.e. spinning the closure cap 14, and at
the same time applying pressure in axial direction (see arrow in Fig. 2) produces a
rotational weld sealing the closure cap 14 against the inner wall 12 and the wall

13 of the inner housing member 9.

It will be appreciated by a person skilled in the art that instead of rotational
welding also vibration welding or vibration welding by rotating the part to be
welded only over a segment of a circle with high frequency may be applied.

Thus, the closure cap 14 at the time achieves sealing of the inner housing
member 9 and the outer housing member 8 without the need for additional sealing

means.

After fitting the inner housing member 9 into the outer housing member 8, an
adsorbent material will be filled at least into the first outer compartment 3 and the
housing will be closed by a bottom lid.
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Reference numerals

carbon canister

housing

first outer compartment
second inner compartment
tank port

purge port

atmospheric vent port
outer housing member
inner housing member
neck portion

neck portion

inner wall

wall of inner housing member
closure cap

sealing surface

dove tail profile

PCT/EP2013/068127
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Claims

Fuel vapour storage and recovery apparatus comprising
a housing (2) defining at least first and second compartments, at
least one compartment being filled with an adsorbent material,
at least one vapor inlet port connectable to a fuel tank vent line,
at least one atmospheric vent port (7),
an outer housing member (8) defining a first outer compartment (3),
an inner housing member (9) defining a second inner compartment
(4), the first outer compartment (3) encompassing the second inner
compartment (4),
wherein the inner housing member (9) is fitted into the outer housing
member (8) at one end of the housing (2) such that a wall (13) of the
inner housing member (9) engages an inner wall (12) of the outer
housing member (8) and wherein the inner housing member (9) and the
outer housing member (8) are sealed against each other by means of a
closure cap (14) covering at least a front face of the inner wall (12) of
the outer housing (8) and at least the front face of the wall (13) of the

inner housing (9).

Fuel vapor storage and recovery apparatus according to claim 1,
characterized in that the closure cap (14) is welded onto the inner wall (12)
of the outer housing member (8) and the wall (13) of the inner housing

member (9).

Fuel vapor storage and recovery apparatus according to anyone of the
preceding claims, characterized in that the inner wall (12) of the outer
housing member (8) and the wall (13) of the inner housing member (9)

engage each other by positively interlocking.

Fuel vapor storage and recovery apparatus according to anyone of the
preceding claims, characterized in that the inner wall (12) of the outer
housing member (8) defines a neck portion (10) extending into the outer
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housing member (8) and mating with a correspondingly shaped neck
portion (11) of the inner housing member (9).

Fuel vapor storage and recovery apparatus according to anyone of the
preceding claims, characterized in that the closure cap (14) includes the
atmospheric vent port (7).

Fuel vapor storage and recovery apparatus according to anyone of claims
4 or 5, characterized in that the neck portion (10) of the outer housing
member (8) and the neck portion (11) of the inner housing member (9)

each have a circular cross-section.

Fuel vapor storage and recovery apparatus according to anyone of the
preceding claims, characterized in that the housing (2) consists of
thermoplastic resin.

Method for producing a fuel vapor storage and recovery apparatus
comprising first and second compartments at least one compartment
receiving an adsorbent material, the method including the following steps:
providing at least one outer housing member defining a first outer
compartment
providing an inner housing member defining a second inner
compartment,
the inner and the outer housing member being configured such that
the inner housing member may be engaged with an inner wall of the
outer housing member, the outer housing member thereby
encompassing the inner housing member
axially fitting the inner housing member into the outer housing
member
sealing the inner housing member and the outer housing member
relative to each other in the area of their mutual engagement by
welding a closure cap on both, the inner housing member and the
outer housing member, such that the weld seals the inner housing

and the outer housing against each other.
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Method according to claim 8, characterized in that the closure cap is
rotation-welded onto the housing.

Method according to anyone of claims 8 or 9, characterized in that the
closure cap is rotated relative to the inner and outer housing while being
held in place with a sealing surface in engagement with aligned wall faces
of the inner housing member wall and an inner wall of the outer housing

member.
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