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(54) Canister for evaporated fuel processing system

(57) A canister (1) for evaporated fuel processing
system having a housing (2), inside of which at least one
adsorbing chamber, filed with adsorbing agent (11), is
placed, where in at least one adsorbing chamber across
a vapours flow path at least one permeable plate (14, 18)
is placed. Said plate has the form of uniform shape ele-
ment able to displace along the adsorbing chamber and
comprises at least two elastic connecting members fixed

at one end to the wall of the adsorbing chamber and from
the other end entering inside and transforming into the
permeable plate (14, 18). Preferably the housing (2) and
the plate (14, 18) are made of plastic in the form of single,
integral moulding, where the internal surface of the wall
of the housing (2) transforms into the first end of each
connecting member, while the second end thereof trans-
forms into the plate (14, 18). Therefore the number of
distinct canister elements is greatly reduced.
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Description

[0001] The invention relates to a canister for evaporat-
ed fuel processing system having a housing, inside of
which at least one adsorbing chamber, filed with adsorb-
ing agent, is placed, where the inlet adsorbing chamber
is connected to a fuel tank and to an intake pipe of an
internal combustion engine and the outlet adsorbing
chamber comprises an atmospheric port, where in at
least one adsorbing chamber across a vapours flow path
at least one permeable plate is placed.
[0002] A typical canister of the above kind is disclosed
e.g. in the U.S. patent application US 2002/0078931 or
European patent application EP 04460022.9 co-owned
by the present applicant. A canister usually houses a
plurality of serially connected adsorbing chambers. The
first adsorbing chamber is connected to a fuel tank and
to an intake pipe of an internal combustion engine and
the last, outlet adsorbing chamber comprises an atmos-
pheric port.
[0003] Loose and unstable adsorbent deposit requires
a constant compression not to scatter inside the adsorb-
ing chamber mainly due to vehicle chassis vibrations.
For this reason the adsorbent deposit is preliminarily
compressed usually by means of compensation springs
pressing against appropriate permeable plates.
[0004] The fuel vapours, after entering into the canister
from the fuel tank, are captured by the adsorbent included
in the chambers. As a rule, activated carbon is used as
the chamber-filling agent. After the start of the engine the
vapours are inducted by negative pressure of the intake
pipe and then burnt inside the combustion chamber.
Once adsorbing capability of the first chamber is exhaust-
ed, the vapours pass through to successive adsorbing
chambers, and after exceeding adsorptive capabilities of
the outlet chamber they are discharged into the atmos-
phere.
[0005] To ensure that the container meets require-
ments of related governmental emission standards, e.g
the LEV II (Low-Emission Vehicle Program) or the Zero
Evap standard, that are in use in the USA, the emission
of evaporated fuel into the atmosphere must be as low
as possible. For this purpose the height of adsorbing
chambers should be relatively large, as compared with
diameters thereof. In addition, the outlet adsorbing cham-
ber is frequently divided by a partition, defining the outer
and the inner adsorbing layer. Such a partition produces
an additional restraint against vapour flow, causing re-
distribution thereof within the entire volume of the ad-
sorbent below the partition. As partition plate used in
known canisters constructions is a separate part of the
canisters, it may rotate or displace between the adsorb-
ent layers, during the canister operation, such that in ex-
treme case stops performing its functions.
[0006] The aim of the present invention is to provide a
canister for evaporated fuel processing system, having
a simple, economic constructions, which would be free
of the aforementioned disadvantage, and would feature

a greatly reduced number of elements and assembling
steps necessary to manufacture thereof.
[0007] According to the present invention there is pro-
vided a canister, where at least one permeable plate has
the form of uniform shape element able to displace along
the adsorbing chamber and comprises at least two elastic
connecting members fixed at one end to the wall of the
adsorbing chamber and from the other end entering in-
side and transforming into the permeable plate.
[0008] The thickness of the connecting members is
preferably lower than the working thickness of the plate.
The term "working thickness", as used herein denotes
the factual thickness of the plate within the adsorbing
chamber.
[0009] Preferably the housing and said at least one
permeable plate are made of plastic in the form of single,
integral moulding, where the internal surface of the wall
of the housing transforms into the first end of each con-
necting member, while the second end of each connect-
ing member transforms into the plate, so as the housing,
the connecting members and the plate are integral with
each other.
[0010] Furthermore advantageously permeable plate
in its neutral position is displaced in the direction opposite
to the direction of the force of the compensation means.
[0011] The permeable plate preferably comprises a
stabilising wall, which may surround the external edge
of the plate. Alternatively the plate may be a solid block
within the area of each segment defined by the connect-
ing members.
[0012] To enable the vapour circulation the permeable
plate preferably comprises at least one opening. In some
cases the gaps between the connecting members and
the plate may be quite sufficient
[0013] The permeable plate according to the invention
may be either partition dividing the outlet adsorbing
chamber into the internal and the external adsorbing lay-
er or the closing plate of the adsorbing chamber leaning
against the compensation means or both.
[0014] The invention is presented below in exemplary
embodiments with reference to the drawings, of which:

Fig. 1 shows a schematic lateral cross-section of a
canister for evaporated fuel processing system ac-
cording to the present invention, along with typical
components of the system,

Fig. 2 shows a top view of the permeable partition
of the outlet adsorbing chamber along the line A-A
of Fig. 1,

Fig. 3 shows a perspective cross-section of the per-
meable partition of the outlet adsorbing chamber in
its neutral bottom position along the line B-B of Fig. 1,

Fig. 4 corresponds to Fig. 3 but the permeable par-
tition was displaced in its top position,
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Fig. 5 and Fig. 6 show other embodiments of the
permeable partition.

[0015] As shown in Fig. 1 the canister 1 comprises a
housing 2 closed at the top by the top cover 3 and at the
bottom by the bottom cover 4. The housing 2 includes
two adsorbing chambers filed with activated carbon.
[0016] The inlet adsorbing chamber 5 is connected
with a fuel tank 6 by means of an inlet port 7 and with an
intake pipe 8 of an internal combustion engine by means
of an outlet port 9, and furthermore it is connected with
the outlet adsorbing chamber 17 by means of a channel
10.
[0017] Activated carbon 11a filing the inlet adsorbing
chamber 5 is held between the covers 12 and 13, being
permeable for evaporated fuel, by means of permeable
plate 14 and two springs 15 and 16. The springs prevents
the activated carbon to move inside chamber due to ve-
hicle vibrations, which might lead e.g. to displacement of
the covers 12 and 13 and clogging the channels 7 and 9
by the carbon, which in turn would result in canister mal-
function. Obviously the number of compensation springs
may vary in dependence of the canister construction.
[0018] The outlet adsorbing chamber 17 is additionally
divided into the inner layer 19 and the outer layer 20 by
means of a partition plate 18 capable of limited longitu-
dinal displacement. The partition 18 restricts the vapour
flowing into the outer layer 20 and brings about redistri-
bution thereof within the entire volume of the adsorbent
downstream the partition 18, inside the inlet adsorbing
chamber 5 and the inner layer 19 of the outlet adsorbing
chamber 17. Fuel vapours are discharged from the outer
layer 20 to the surrounding atmosphere through the at-
mospheric port 21.
[0019] Activated carbon 11b of the inner adsorbing lay-
er 19 is held between covers 22 and 23, and activated
carbon 11c of the outer adsorbing layer 20 is held be-
tween covers 24 and 25. The covers 23 and 24 lean
against the partition, while the compensation spring 26
and the permeable plate 27 ensure appropriate pressure
of both activated carbon layers 11b and 11c.
[0020] Filtering covers 12, 13, 22, 23, 24 and 25 are
made e.g. from the polyurethane foam and prevent acti-
vated carbon to get out of the adsorbing chambers, thus
disallowing to clog outlets or openings of the particular
partitions.
[0021] Fuel vapours leaving the fuel tank 6 enters the
canister 1 through the inlet port 7 and diffuse in the first
adsorbing chamber 5, where the neutralization of light
hydrocarbons is carried out. After the start of the engine,
the fuel vapours, collected in the canister are inducted
by negative pressure of the intake pipe 8 and then burnt
inside the combustion chamber. If the vapours pressure
is high, they flow through the channel 10 to the outlet
adsorbing chamber 17, from which they are discharged
into the atmosphere through the atmospheric port 21.
[0022] The housing 2 of the canister shown in Fig. 1
has the form of a single element mould, made of glass-

fibre reinforced ethylene, along with the permeable plates
14 and 18 of similar construction. Therefore the number
of distinct elements of the canister is greatly reduced.
The dashed line 28 depicts the joining surface of internal
cooperating parts of the moulding form (not shown) used
for the manufacture of the internal elements of the can-
ister, and in particular the permeable plates 14 and 18.
[0023] The permeable plate 18 is shown in Fig. 2 in
the top-down view. The plate is an integral part of the
housing 2 and has the form of a single element shape
comprising three elastic, elongated, substantially parallel
to each other, connecting members 29a, 29b and 29c
entering inside the surface of the plate 18. The internal
surface of the wall of the housing 2 transforms into the
first end of each connecting member 29, while the second
end of each connecting member 29 transforms into the
plate 18. Therefore the housing 2, connecting members
29a, 29b and 29c and the plate 18 are integral with each
other.
[0024] The dimensions of the connecting members de-
pend on many parameters, in particular on the assumed
length of longitudinal displacement of the plate. The con-
necting members practically disallow the plate to rotate
between the adsorbent layers.
[0025] Along the external edge, the plate is surrounded
by the stabilising wall 31. The wall defines the contact
surface of the plate 18 with the filtering covers 23 and 24
of accordingly the inner 19 and the outer 20 adsorbing
layer and ensures appropriate transversal stiffness of the
plate 18. Obviously instead of the stabilising wall 31 the
plate 18 may be a solid block within the area of each of
four segments 30a, 30b, 30c and 30d defined by the con-
necting members 29a, 29b and 29c.
[0026] Additionally the plate 18 comprises the opening
32 for the restricted circulation of vapours between the
adsorbing layers, although in some designs the presence
of gaps between the connecting members 29 and the
plate may be completely sufficient to ensure the flow.
[0027] Drawing Fig. 3 shows the plate 18 of thickness
H in its bottom, neutral position. Such a shape of the plate
is achieved during the moulding process. As shown, the
connecting members 29a, 29b and 29c of thickness h
are in neutral, unloaded state.
[0028] Drawing Fig. 4 shows the plate 18 in its top po-
sition, which it would have under the action of the force
directed upwardly. As shown, the connecting members
are deflected enabling the displacement of the plate in
the chamber of the distance H-h (cf. Fig. 3).
[0029] The plate should be preferably designed in such
a way that under the pressure of the compensation spring
it takes one of the intermediate positions between the
bottom neutral position (Fig. 3) and the top position (Fig.
4).
[0030] The design of the plate 14 of the inlet adsorbing
chamber is similar. The plate however comprises a sock-
et for the springs 15 and 16.
[0031] The drawings Fig. 5 and Fig. 6 present other
embodiments of the permeable plate according to the
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invention. Reference numerals of elements having the
same functions remain the same as above.
[0032] The partition 18a shown in Fig. 5 comprises only
two connecting members 29a and 29b. Furthermore it
comprises a number of orifices 32.
[0033] The partition 18b of the drawing Fig. 6 is used
as a partition for the adsorbing chambers having a sub-
stantially circular cross-section. It comprises four mem-
bers 29a-29d. Additionally, in this embodiment each or-
ifice 32 is surrounded by the stabilising wall 31 performing
the similar functions to that shown in Fig. 2.
[0034] The presented embodiments of the canister are
quoted exclusively to illustrate operation principle of the
appliance and in any case cannot be considered as ex-
hausting solutions to which the invention is limited. It is
obvious that the permeable plate of the present invention
may be equally used in canisters having only one ad-
sorbing chamber or canisters without the partition divid-
ing the outer adsorbing chamber into separate layers.

Claims

1. A canister for evaporated fuel processing system
having a housing, inside of which at least one ad-
sorbing chamber, filed with adsorbing agent, is
placed, where the inlet adsorbing chamber is con-
nected to a fuel tank and to an intake pipe of an
internal combustion engine and the outlet adsorbing
chamber comprises an atmospheric port, where in
at least one adsorbing chamber across a vapours
flow path at least one permeable plate is placed,
characterised in that, said at least one permeable
plate (14, 18) has the form of uniform shape element
able to displace along the adsorbing chamber and
comprises at least two elastic connecting members
(29) fixed at one end to the wall of the adsorbing
chamber and from the other end entering inside and
transforming into the permeable plate (14, 18).

2. The canister as claimed in Claim 1, characterised
in that, the thickness (h) of the connecting members
(29) is lower than the working thickness (H) of the
permeable plate (14, 18).

3. The canister as claimed in Claim 1 or 2, character-
ised in that, the housing (2) and said at least one
permeable plate (14, 18) are made of plastic in the
form of single, integral moulding, where the internal
surface of the wall of the housing (2) transforms into
the first end of each connecting member (29), while
the second end of each connecting member (29)
transforms into the plate (14, 18).

4. The canister as claimed in Claim 1 or 2 or 3, char-
acterised in that, the permeable plate (14, 18) in
its neutral position is displaced in the direction op-
posite to the direction of the force of the compensa-

tion means.

5. The canister as claimed in any one of Claims 1 to 4,
characterised in that, the permeable plate (14, 18)
comprises a stabilising wall (31).

6. The canister as claimed in Claim 5, characterised
in that the stabilising wall (31) surrounds the external
edge of the permeable plate (14, 18).

7. The canister as claimed in any one of Claims 1 to 4,
characterised in that, the permeable plate (14, 18)
is a solid block within the area of each segment (30)
defined by the connecting members (29).

8. The canister as claimed in any one of the preceding
claims, characterised in that, the permeable plate
(14, 18) comprises at least one opening (32) for the
vapour circulation.

9. The canister as claimed in any one of Claims 1 to 8,
characterised in that, the permeable plate (18) is
a partition dividing the outlet adsorbing chamber into
the internal (19) and the external (20) adsorbing lay-
er.

10. The canister as claimed in any one of Claims 1 to 8,
characterised in that, the permeable plate (14) is
the closing plate of the adsorbing chamber (5) lean-
ing against the compensation means (15, 16).
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