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(57) ABSTRACT 

A ?lter apparatus 20 is connected to an outlet portion of a 
canister mounted on a fuel supply system for a vehicle. A 
housing 21 and a ?lter element 30 are provided. The housing 
21 has a connection-opening portion 25 connected to the 
outlet portion and atmospheric release opening portion 26 
communicating With the atmosphere. The ?lter element 30 is 
received in the housing 21 so that one end of a holloW 
portion 31a passing through the center of a ?lter body 31 is 
connected to the connection opening portion 25 from the 
inner side of the housing 21. The holloW portion 31a of the 
?lter element 30 is utilized as a part of a passage for 
introducing ?uid, Which has been introduced from the con 
nection opening portion 25 into the housing 21, into the 
atmospheric release opening portion 26. There is provided at 
the other end of the holloW portion 31a a one-Way valve 33 
permitting the ?uid to discharge from the side of the other 
end of the holloW portion 31a and preventing the ?uid from 
?oWing from the side of the above-mentioned other end into 
the holloW portion 31a. 
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FILTER APPARATUS FOR CANISTER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a ?lter apparatus, 
Which is to be used in combination With a canister for 
removing toxic substances from a vaporous fuel generated in 
a fuel tank or the like for an internal combustion engine. 

[0003] 2. Description of the Related Art 

[0004] A vaporous fuel generated in a fuel tank mounted 
on a vehicle contains substances, Which is harmful to an 
environment. Such a vaporous fuel should therefore not be 
discharged into the atmosphere Without being subjected to a 
speci?c treatment. There has conventionally been taken a 
countermeasure of provision of a canister receiving adsor 
bent such as an activated carbon or the like and connected 
to a generation route of the vaporous fuel so as to remove the 
toXic substances from the vaporous fuel by means of the 
canister to obtain a clean air and then to discharge the thus 
obtained clean air into the atmosphere. 

[0005] The vaporous fuel is not alWays introduced into the 
above-mentioned canister. When the pressure of the fuel 
tank becomes for example negative, the canister sucks in air. 
The sucked air and substances adsorbed by the adsorbent are 
miXed and then returned to a fuel system. When the air 
sucked by the canister contains foreign matters, the foreign 
matters may be accumulated in the canister, thus deteriorat 
ing its performance. In vieW of these problems, a ?lter 
apparatus is connected to the outlet portion of the canister, 
Which communicates With the atmosphere. 

[0006] As the ?lter apparatus for a canister, there has 
conventionally been used a ?lter apparatus as shoWn in FIG. 
8. The ?lter apparatus 1 is provided With a housing 2 made 
of synthetic resin, a ?lter element 3 received in the housing 
2 and a one-Way valve 4 for opening or closing a passage, 
Which can bypass the ?lter element 3. Air discharged from 
the canister (not shoWn) is introduced into a connection 
opening portion 2a of the housing 2. Fluid introduced into 
the connection opening portion 2a opens the one-Way valve 
4 to enter a valve chamber 2b. The ?uid in the valve chamber 
2b is then discharged through an element chamber 2d and an 
atmospheric release-opening portion 26 into the atmosphere. 
When the pressure at the side of the canister becomes 
negative, air is sucked from the atmospheric release-opening 
portion 26 of the housing 2 into the element chamber 2d. The 
thus sucked air is ?ltered through the ?lter element 3 and 
then introduced into the canister through the connection 
opening portion 2a. 

[0007] According to the above-described ?lter apparatus 
1, the air discharged from the canister bypasses the ?lter 
element 3 and discharges into the atmosphere, thus leading 
to the maintenance of a small eXhaust resistance. The air 
sucked into the canister is securely ?ltered through the ?lter 
element 3 on the other hand. 

[0008] HoWever, in the conventional ?lter apparatus 1 
described above, the passage for discharging the ?uid sup 
plied from the canister and the passage for the air ?ltered 
through the ?lter element 3 are separated from each other at 
the region of the connection opening portion 2a. Such a 
structure requires the other valve chamber 2b provided other 
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than the element chamber 2d, resulting in a complicated 
structure of the housing 2 and leading to increase in number 
of components. As a result, there take place an unavoidable 
increase in time and effort spent on manufacturing processes 
and assembling processes of the apparatus as Well as an 
unavoidable increase in manufacturing costs due to the 
former. 

SUMMARY OF THE INVENTION 

[0009] An object of the present invention is therefore to 
provide a ?lter apparatus for a canister, Which makes it 
possible to simplify the structure so as to decrease the 
number of components. 

[0010] The present invention Will be described beloW. 
Reference numerals appearing in the accompanying draW 
ings Will be given to the folloWing description With paren 
theses for facilitating the understanding of the present inven 
tion. The present invention is not hoWever limited only to 
embodiments illustrated in the draWings. 

[0011] The aforementioned object can be attained by a 
?lter apparatus (20A, 20B, 40A, 40B) for a canister of the 
present invention de?ned in claim 1, Which is to be con 
nected to an outlet portion (17c) of the canister (12) mounted 
on a fuel supply system (10) for a vehicle and comprises: 

[0012] a housing (21, 41) having a connection opening 
portion (25, 45), Which is to be connected to said outlet 
portion and an atmospheric release opening portion (26, 46) 
communicating With an atmosphere; 

[0013] a ?lter element (30, 50) received in said housing; 

[0014] Wherein: 

[0015] said ?lter element is provided With a ?lter body 
(31, 51) having a ?ltering function and With a partition (32, 
52), Which divides, in cooperation With said ?lter body, an 
inside of said housing into a clean-side Zone (S1) commu 
nicating With said connection opening portion and a dirty 
side Zone (S2) communicating With said atmospheric release 
opening portion; and 

[0016] said partition is provided With a one-Way valve (33, 
53), Which permits ?uid to pass from said clean-side Zone to 
said dirty-side Zone and prevents said ?uid from passing 
from said dirty-side Zone to said clean-side Zone. 

[0017] According to the present invention, the one-Way 
valve (33, 53) is mounted on the ?lter element (30, 50), and 
it is accordingly unnecessary to provide the inside of the 
housing With any chamber for the one-Way valve other than 
a ?lter element-receiving chamber. As a result, the shape of 
the housing can be simpli?ed so as to decrease in number of 
components. It is therefore possible to decrease time and 
effort spent on manufacturing processes and assembling 
processes of the apparatus and reduce the manufacturing 
cost. 

[0018] In the ?lter apparatus de?ned in claim 1, the ?lter 
body may be formed into a holloW cylindrical shape or a ?at 
plate shape. When the ?lter body having the holloW cylin 
drical shape is used, there may be adopted a structure 
de?ned in claim 2, in Which one end of the ?lter body is 
joined to an inner Wall of the housing so that a holloW 
portion (31a) of the ?lter body is connected to the connec 
tion opening portion (25) from the inside of the housing 
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(21); the partition (32) is disposed at a side of the other end 
of the ?lter body; and there is provided the one-Way valve 
(33), Which permits the ?uid introduced to a side of the other 
end of the hollow portion to pass therethrough and prevents 
the ?uid from ?owing into the holloW portion. When the 
?lter body having the ?at plate shape is used, there may be 
adopted a structure de?ned in claim 3, in Which the partition 
is joined to the ?lter body so as to surround the outer 
periphery of the ?lter body; and the partition is joined over 
its entire periphery to the inner Wall of the housing. 

[0019] The aforementioned object can also be attained by 
a ?lter apparatus (20A, 20B) for a canister of the present 
invention de?ned in claim 4, Which is to be connected to an 
outlet portion (17c) of the canister (12) mounted on a fuel 
supply system (10) for a vehicle and comprises: 

[0020] a housing (21) having a connection opening portion 
(25), Which is to be connected to said outlet portion and an 
atmospheric release opening portion (26) communicating 
With an atmosphere; 

[0021] a ?lter element (30) received in said housing so that 
a holloW portion (31a) passing through a center of a ?lter 
body (31) of said ?lter element is connected to said con 
nection opening portion from the inside of said housing at 
one end of said holloW portion; 

[0022] 
[0023] said holloW portion of said ?lter element is utiliZed 
as a part of a passage for introducing ?uid, Which has been 
introduced from said canister into said connection opening 
portion, into said atmospheric release opening portion; and 

[0024] there is provided at an other end of said holloW 
portion a one-Way valve (33), Which permits the ?uid to 
discharge from a side of said other end of said holloW 
portion and prevents the ?uid from ?oWing from the side of 
said other end into said holloW portion. 

Wherein: 

[0025] According to the present invention, the ?uid dis 
charged from the canister (12) is introduced through the 
holloW portion (31a) of the ?lter element into the atmo 
spheric release opening portion (26), and it is accordingly 
unnecessary to separate, at the connection opening portion 
(25), the passage for the ?uid discharged from the canister 
and the passage for the air, Which has been ?ltered by means 
of the ?lter element from each other. The one-Way valve (33) 
can be provided at the other end of the holloW portion of the 
?lter element, With the result that the ?lter element and the 
one-Way valve can be received in the common chamber in 
the housing (21). The shape of the housing of the ?lter 
apparatus (20A, 20B) can accordingly be simpli?ed so as to 
decrease in number of components. It is therefore possible 
to decrease time and effort spent on manufacturing processes 
and assembling processes of the apparatus and reduce the 
manufacturing cost. 

[0026] In the ?lter apparatus de?ned in claim 4, there may 
be adopted a structure de?ned in claim 5, in Which an end 
plate (32) is secured to the end of the ?lter body (31) of the 
?lter element (30) and the one-Way valve (33) is secured to 
the end plate. In this case, With respect to the shape of the 
housing (21), a simple vessel, Which can receive the ?lter 
element (30) suf?ces. 

[0027] The one-Way valve (33) may have a structure 
de?ned in claim 6, in Which the one-Way valve can come 
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into close contact With a valve seat (32b) by its oWn Weight 
to close the holloW portion (31a) or can be apart from the 
valve seat under a function of pressure of the ?uid intro 
duced into the holloW portion. In this case, the pressure of 
the ?uid introduced from the canister (12) into the holloW 
portion (31a) of the ?lter element (30) causes the one-Way 
valve (33) to open, thus making it possible to discharge the 
?uid so as to bypass the ?lter body (31). In case that the 
suction of air takes place in the canister, the pressure of the 
holloW portion of the ?lter element becomes negative so that 
the one-Way valve comes into close contact With the valve 
seat (32b). UtiliZation of the negative pressure applied to the 
holloW portion of the ?lter element causes the one-Way 
valve to close, and no poWer is therefore required for 
operating the one-Way valve, thus obtaining the more sim 
pli?ed structure of the ?lter apparatus (20A, 20B). The 
negative pressure applied to the holloW portion becomes 
larger, according as air?oW resistance in the ?lter body 
increases after a lapse of time. It is therefore possible to 
securely close the one-Way valve When introducing the air 
into the side of the canister. 

[0028] The aforementioned object can also be attained by 
a ?lter apparatus (40a, 40b) for a canister of the present 
invention de?ned in claim 7, Which is to be connected to an 
outlet portion (17c) of the canister (12) mounted on a fuel 
supply system (10) for a vehicle, comprises: 

[0029] a housing (41) having a connection opening portion 
(45), Which is to be connected to said outlet portion and an 
atmospheric release opening portion (46) communicating 
With an atmosphere; 

[0030] a ?lter element (50) received in said housing; 

[0031] Wherein: 

[0032] said ?lter element is provided With a ?lter body 
(51), Which has a ?ltering function and a ?at plate shape and 
With a partition (52) connected to said ?lter body so as to 
surround said ?lter body; 

[0033] said partition is joined over its entire periphery to 
an inner Wall of said housing so as to divide an inside of said 
housing into a clean-side Zone (S1) communicating With 
said connection opening portion and a dirty-side Zone (S2) 
communicating With said atmospheric release opening por 
tion; and 

[0034] said partition is provided With a one-Way valve 
(53), Which permits ?uid to pass from said clean-side Zone 
to said dirty-side Zone and prevents said ?uid from passing 
from said dirty-side Zone to said clean-side Zone. 

[0035] In the present invention de?ned in claim 7, the ?lter 
element (50) is provided With the one-Way valve (53) in the 
same manner as the present inventions de?ned in claims 1 
and 4, and the shape of the housing can accordingly be 
simpli?ed so as to decrease in number of components. It is 
therefore possible to decrease time and effort spent on 
manufacturing processes and assembling processes of the 
apparatus and reduce the manufacturing cost. The ?lter body 
(51) formed into a ?at plate shape permits to decrease the 
height of the housing in the thickness direction (i.e., in the 
vertical direction of FIG. 5) of the ?lter body (51) 

[0036] In the ?lter apparatus de?ned in claim 7, there may 
be adopted a structure de?ned in claim 8, in Which the 
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partition (52) is provided With a tubular member (52c), 
Which connects the clean-side Zone (S1) With the dirty-side 
Zone (S2); 

[0037] the tubular member is provided on its forWard end 
portion With a valve seat (52a), Which extends in a perpen 
dicular direction When the ?lter apparatus is kept in its used 
condition; and 

[0038] the one-Way valve (53) has a structure in Which the 
one-Way valve can come into close contact With the valve 
seat by its oWn Weight to close the tubular member or can be 
apart from the valve seat under a function of pressure of the 
?uid introduced from the connection opening portion into 
the clean-side Zone. 

[0039] In this case, no poWer is required for operating the 
one-Way valve (53) in the same manner as the present 
invention de?ned in claim 6, thus obtaining the more sim 
pli?ed structure of the ?lter apparatus (40A, 40B). The 
negative pressure applied to the holloW portion becomes 
larger, according as air?oW resistance in the ?lter body 
increases after a lapse of time. It is possible to securely close 
the one-Way valve When introducing the air into the side of 
the canister. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0040] FIG. 1 is a vertical sectional vieW illustrating a 
?lter apparatus for a canister of the ?rst embodiment of the 
present invention; 

[0041] FIG. 2 is a schematic vieW illustrating a fuel 
supply system into Which the ?lter apparatus for a canister 
as shoWn in FIG. 1 is built; 

[0042] FIG. 3 is a vertical sectional vieW illustrating a 
?lter apparatus for a canister of the second embodiment of 
the present invention; 

[0043] FIG. 4 is a horiZontal sectional vieW illustrating a 
?lter apparatus for a canister of the third embodiment of the 
present invention; 

[0044] FIG. 5 is a vertical sectional vieW illustrating the 
?lter apparatus as shoWn in FIG. 4; 

[0045] FIG. 6 is a horiZontal sectional vieW illustrating a 
?lter apparatus for a canister of the fourth embodiment of the 
present invention; 

[0046] FIG. 7 is a vertical sectional vieW illustrating the 
?lter apparatus as shoWn in FIG. 6; and 

[0047] FIG. 8 is a vertical sectional vieW illustrating the 
conventional ?lter apparatus for a canister. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0048] NoW, embodiments of a ?lter apparatus for a can 
ister of the present invention Will be described in detail 
beloW With reference to the accompanying draWings. 

[0049] FIG. 2 illustrates essential parts of a fuel supply 
system for a vehicle, into Which a ?lter apparatus for a 
canister of the ?rst embodiment of the present invention is 
built. The fuel supply system 10 is provided With a canister 
12 connected to a fuel tank 11, and With a ?lter apparatus 
20A connected to the canister 12. The canister 12 has a 
housing 13, a pair of upper and loWer partitions 14a, 14b 
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disposed in the inside of the housing 13, and adsorbent such 
as an activated carbon, With Which the space betWeen the 
upper and loWer partitions 14a, 14b is ?lled. Each of the 
partitions 14a, 14b is formed by placing a ?lter layer made 
of felt on a grid plate having a plurality of small apertures. 
The loWer partition 14b is movable upWard and doWnWard 
in the housing 13. Force, Which is given by springs 16a, 16b 
and have a function of moving upWard the loWer partition 
14b is applied thereto. The housing 13 is provided in its 
inside With a separating Wall 13a, Which divides the adsor 
bent 15 into right and left-hand adsorbents 15a, 15b. 

[0050] The housing 13 is provided at its upper portion 
With ?rst and second inlet portions 17a, 17b, an outlet 
portion 17c and a purge-opening portion 17d. Both the inlet 
portions 17a, 17b are connected to the fuel tank 11 of the 
vehicle. The second inlet portion 17b is connected through 
a valve 18 to the fuel tank 11. The valve 18 can be opened 
When a large amount of vaporous fuel is generated, and fuel 
is supplied for eXample to the fuel tank 11. The valve 18 kept 
under an opening condition causes both the inlet portions 
17a, 17b to communicate With the fuel tank 11. The valve 18 
kept under a closing condition causes only the inlet portion 
17a to communicate With the fuel tank 11 on the other hand. 

[0051] The vapor sucked from the fuel tank 11 through the 
inlet portions 17a, 17b passes through the left-hand adsor 
bent 15a at the left-hand side of the separating Wall 13a to 
move beloW the partition 14b. The vapor moving beloW the 
partition 14b is introduced through a portion beloW the 
separating Wall 13a into the right-hand adsorbent 15b. Air, 
Which has passed the adsorbent 15b is discharged through 
the ?lter apparatus 20A into the atmosphere from the outlet 
portion 17c. When the pressure of the fuel tank 11 decreases 
under a prescribed pressure value, the pressure in the can 
ister 12 becomes negative so that air is introduced through 
the ?lter apparatus 20A into the canister 12 from the outlet 
portion 17c. An inlet pressure at a throttle valve 19 provided 
in an inlet system of an internal combustion engine is 
applied to the purge opening portion 17d. Vapor containing 
fuel contents is sucked from the purge-opening portion 17d 
into the throttle valve 19 in accordance With the above 
mentioned inlet pressure. 

[0052] FIG. 1 illustrates the ?lter apparatus 20A in detail. 
The ?lter apparatus 20A is composed of a housing 21 and a 
?lter element 30 received in the housing 21. The housing 21 
is obtained by heat bonding a pair of pieces at their con 
nection ?anges 22a, 23a to each other, Which pieces are 
formed of synthetic resin by an injection molding method. 
The housing 21 is formed into a cylindrical shape having a 
central line, Which is identical With the aXial line CL 
extending in the vertical direction in FIG. 1. The shape of the 
housing 21 may hoWever be modi?ed. The housing 21 is 
provided With one end Wall 21a, Which has a connection 
opening portion 25 formed on the central portion of the end 
Wall 21a. The connection-opening portion 25 is connected 
With the outlet portion 17c of the canister 12 (see FIG. 2). 
The connection-opening portion 25 is formed into a tubular 
shape, Which projects upWard and doWnWard from the end 
Wall 21a. The end Wall 21a has on its inner surface (i.e., its 
under surface as shoWn in FIG. 1) a ring-shape projection 
21b, Which is concentric With the connection opening por 
tion 25. The housing 21 is provided With the other end Wall 
21c on Which an atmospheric release-opening portion 26 
having a tubular shape is formed. 
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[0053] The ?lter element 30 is composed of a ?lter body 
31 formed of ?lter paper or the like and of an end plate 32, 
Which is secured to the loWer end surface of the ?lter body 
31 and serves as a partition. The ?lter body 31 is formed into 
a cylindrical shape, Which has in its center a holloW portion 
31a. The upper end side of the ?lter body 31 is ?tted into the 
inside of the ring-shape projection 21b of the end Wall 21a 
of the housing 21. Under such a ?tting condition, the holloW 
portion 31a is connected to the connection-opening portion 
25 from the inner side of the housing 21. The ?lter body 31 
and the end plate 32 divide the inside of the housing 21 into 
a clean-side Zone S1 communicating With the connection 
opening portion 25 and a dirty-side Zone S2 communicating 
With the atmospheric release opening 26. The ?lter body 
may be ?Xed to the ring-shaped projection 21b by means of 
a fastening means such as an adhesive agent so as to prevent 
the ?lter element 30 from coming doWn in the housing 21. 

[0054] The end plate 32 is provided With a tubular member 
32a, Which communicates With the holloW portion 31a. The 
tubular member 32a has its loWer end portion, Which bends 
in the horiZontal direction. The end surface (i.e., a valve 
seat) 32b of the tubular member 32a is substantially iden 
tical With a perpendicular plane. A one-Way valve 33 is 
mounted on the end plate 32 so as to sWingable around a 
hinge shaft 33a. The one-Way valve 33 comes into close 
contact With the above-mentioned end surface 32a on con 
dition that it is hanged from the hinge shaft 33a in the 
perpendicular direction by its oWn Weight. The end plate 32 
may be formed integrally With the ?lter body 31 by carrying 
out, for eXample, an injection molding method in Which the 
?lter body 31 is used as an insert member. 

[0055] In the above-described ?lter apparatus 20A, air that 
is discharged from the outlet portion 17c of the canister 12 
into the ?lter apparatus 20A is introduced from the holloW 
portion 31a of the ?lter element 30 into the tubular member 
32a as indicated in FIG. 1 in the form of arroW “F out”. The 
pressure of the thus introduced air causes the one-Way valve 
33 to apart from the end surface 32b so as to permit release 
of the air into the atmosphere from the atmospheric release 
opening portion 26. 

[0056] When the pressure of the canister 12 becomes 
negative so that air is sucked into the canister from the outlet 
portion 17c, on the other hand, the resultant suction force 
causes the one-Way valve 33 to come into close contact With 
the end surface 32b of the tubular member 32a. Air that is 
sucked into the housing 21 from the atmospheric release 
opening portion 26 passes through the ?lter body 31 as 
indicated in FIG. 1 in the form of arroW “F in” and is then 
sucked into the canister 12 through the holloW portion 31a 
and the connection opening portion 25. According as air 
?oW resistance in the ?lter body 31 of the ?lter element 30 
increases after a lapse of time, the negative pressure applied 
to the holloW portion 31a becomes larger, resulting in 
increase in force having the function of closing the one-Way 
valve 33. It is therefore possible to carry out a secure and 
proper ?ltration of air sucked into the canister 12 from the 
?lter apparatus 20A, even When there is adopted a simple 
structure in Which the one-Way valve 33 is hanged from the 
hinge shaft 33a so as to be able to come, by its oWn Weight, 
into close contact With the end surface 32b of the tubular 
member 32a, Which serves as the valve seat. In addition, 
there is required no poWer source such as a spring for urging 
the one-Way valve 33 against the end surface 32b. There is 
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a small resistance upon opening the one-Way valve 33, thus 
making it possible to discharge smoothly air introduced 
from the canister 12. 

[0057] In the ?rst embodiment of the present invention 
described above, the one-Way valve 33 may be disposed 
above the ?lter element 30. In the ?rst embodiment as shoWn 
in FIG. 1, the ?lter apparatus 20A is described as being 
mounted on the vehicle in a vertical posture in Which the 
aXial line of the holloW portion 31a of the ?lter element 30 
is substantially identical With the vertical line. The present 
invention may also be applied to a ?lter apparatus 20B, 
Which is to be mounted on the vehicle in a horiZontal posture 
as shoWn in FIG. 3, in Which the aXial line of the holloW 
portion 31a of the ?lter element 30 is substantially identical 
With the horiZontal line. In this case, the tubular member 32a 
is omitted, the one-Way valve 33 is disposed on a plane, 
Which is substantially identical With the surface 32c of the 
end plate 32, Which serves as the valve seat for the one-Way 
valve 33. Places of the ?lter apparatus 26, on Which the 
connection opening portion 25 and the atmospheric release 
opening portion 26 should be formed are not limited to ones 
described in the ?rst embodiment, and they may be formed 
on any places of the housing, other than the end portions in 
the longitudinal direction thereof. 

[0058] FIGS. 4 and 5 illustrate a ?lter apparatus for a 
canister of the second embodiment of the present invention. 
The ?lter apparatus 40A is composed of a housing 41 and a 
?lter element 50 received in the housing 41. The housing is 
formed of synthetic resin into a rectangular parallelepiped 
vessel by an injection molding method or the like. the 
housing 41 has in its central portion in the thickness direc 
tion (i.e., in the vertical direction in FIG. 5) a groove portion 
44 formed over the entire periphery of the inner surface of 
the housing 41. The housing 41 is provided With one end 
Wall 41, Which is located on one side in the longitudinal 
direction of the housing 41 and has a connection opening 
portion 45 connected to the outlet portion 17c of the canister 
12 (see FIG. 2) and With the other end Wall 41b, Which is 
located on the other side in the same direction and has an 
atmospheric release opening portion 46 having a tubular 
shape. The connection-opening portion 45 is located above 
the groove portion 44 and the atmospheric release-opening 
portion 46 is located beloW the groove portion 44. 

[0059] The ?lter element 50 is composed of a ?lter body 
51 formed of ?lter paper, Which is pleated into an eXternal 
form of ?at plate, and a frame 52 joined to the ?lter body 51 
so as to surround the periphery of the ?lter body 51. The 
frame 52 is formed integrally With the ?lter body 51 by 
carrying out, for eXample, an injection molding method in 
Which the ?lter body 51 is used as an insert member. The 
frame 52 has a ?ange 52a formed on the outer periphery of 
the frame 52 over the entirety thereof. The peripheral portion 
of the ?ange 52a is ?tted into the groove 44 of the housing 
41 so that the inside of the housing 41 is divided into a 
clean-side Zone S1 communicating With the connection 
opening portion 45 and a dirty-side Zone S2 communicating 
With the atmospheric release opening 46. 

[0060] The ?ange 52a has a through-hole 52b formed 
thereon, Which connects the both Zones S1, S2 With each 
other. The through-hole 52b can be opened and closed by 
means of a one-Way valve 53 mounted on the ?ange 52a. 
The one-Way valve 53 is composed of a valve retainer 53a, 
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a valve element 53b and a compression spring 53c. The 
valve retainer 53a has a tubular shape With a bottom and is 
joined to the ?ange 52a in the dirty-side Zone S2 so as to be 
concentric With the through-hole 52b. The valve element 
53b is received in the valve retainer 53a. The compression 
spring 53c is located betWeen the valve element 53b and the 
valve retainer 53a so as to press the valve element 53b 
against the ?ange 52a to close the through-hole 52b. 

[0061] In the above-described ?lter apparatus 40A, When 
air is discharged from the outlet portion 17c of the canister 
12 into the ?lter apparatus 40A and the pressure of the 
clean-side Zone S1 exceeds the pressure of the dirty-side 
Zone S2 by a prescribed value, then the valve element 53b 
is apart from the through-hole 52b against the function of the 
spring 53c so that the air ?oWs from the clean-side Zone S1 
into the dirty-side Zone S2 through the through-hole 52b and 
vent holes 53d formed on the side Wall of the valve retainer 
53a. The air discharged from the canister 12 is therefore 
discharged into the atmosphere through the atmospheric 
release-opening portion 46 Without passing through the ?lter 
body 51. 

[0062] When the pressure of the canister 12 becomes 
negative so that air is sucked from the outlet portion 17c into 
the canister 12, the resultant suction force and the force 
given by the spring 53c cause the valve element 53b of the 
one-Way valve 53 to come into close contact With the ?ange 
52a so as to close the through-hole 52b. Accordingly, the air 
that has been sucked from the atmospheric release opening 
portion 46 into the housing 41 passes through the ?lter body 
51 and is then sucked into the canister 12. 

[0063] Also in the second embodiment described above, 
according as air-?oW resistance in the ?lter body 51 
increases after a lapse of time, the negative pressure applied 
to the clean-side Zone S1 becomes larger, resulting in 
increase in force having the function of closing the through 
hole 52b With the valve element 53b of the one-Way valve 
53. 

[0064] FIGS. 6 and 7 illustrate a ?lter apparatus for a 
canister of the third embodiment of the present invention. 
The ?lter apparatus 40B is identical With the ?lter apparatus 
40A as shoWn in FIGS. 4 and 5 eXcept that the one-Way 
valve is changed to the same one as that shoWn in FIG. 1. 
More speci?cally, the ?ange 52a is provided With a tubular 
member 52c, Which projects toWard the side of the dirty side 
Zone S2. The loWer end portion of the tubular member 52c 
bends in the horiZontal direction. The end surface (i.e., a 
valve seat) 52d of the tubular member 52c is substantially 
identical With a perpendicular plane. Avalve element 536 of 
a one-Way valve 53 is mounted on the end surface 52d so as 
to be able to come into close contact thereWith. The valve 
element 536 comes into close contact With the above 
mentioned end surface 52d on condition that it is hanged 
from a hinge shaft 53f in the perpendicular direction by its 
oWn Weight. The ?lter apparatus 40B is mounted on a 
vehicle in a posture in Which the aXial line of the ?lter body 
51 is substantially identical With the horiZontal line. 

[0065] Also in the above-described third embodiment, air 
that has been introduced from the canister 12 into the 
clean-side Zone S1 passes through the one-Way valve 53 
Without passing through the ?lter body 51 and is then 
discharged into the atmosphere through the atmospheric 
release opening portion 46. When the pressure of the can 
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ister 12 becomes negative, the valve element 536 of the 
one-Way valve 53 comes into close contact With the end 
surface 52d of the tubular member 52c so that the air ?oWing 
into the dirty-side Zone S2 passes through the ?lter body 51 
and is then sucked from the clean-side Zone S1 into the 
canister 12. 

[0066] The present invention is not limited only to the 
above-described embodiments and can be Worked in the 
form of the other embodiments. For eXample, the ?lter body 
31, 51 is not limited only to one formed of a pleated ?lter 
paper. The end plate 32 and the frame 52, Which serve as the 
partition may be connected to the ?lter bodies 31 and 51 by 
the conventional connecting means such as bonding by 
adhesive agent, heat-bonding or the like, respectively, other 
than the formation of the integral body of the former With the 
latter by the insert forming method. 

[0067] According to the present invention as described in 
detail, since the inside of the housing is divided into the 
clean-side Zone and the dirty-side Zone by the ?lter element, 
Which is provided With the one-Way valve, the shape of the 
housing can be simpli?ed so as to decrease in number of 
components. It is therefore possible to decrease time and 
effort spent on manufacturing processes and assembling 
processes of the apparatus and reduce the manufacturing 
cost. When there is adopted a structure that the one-Way 
valve can come into close contact With the valve seat by its 
oWn Weight to close the holloW portion and can be aWay 
from the valve seat under the function of pressure of the ?uid 
given in the holloW portion, then no poWer is required for 
operating the one-Way valve, thus leading to the more 
simpli?ed structure of the ?lter apparatus. Especially, force 
having the function of closing the one-Way valve increases, 
according as air?oW resistance in the ?lter body of the ?lter 
element increases after a lapse of time. It is therefore 
possible to carry out a secure and proper ?ltration of air 
sucked into the canister from the ?lter apparatus, thus 
improving reliability of the ?lter apparatus. 

What is claimed is: 
1. A ?lter apparatus for a canister, Which is to be con 

nected to an outlet portion of the canister mounted on a fuel 
supply system for a vehicle, comprises: 

a housing having a connection opening portion, Which is 
to be connected to said outlet portion and an atmo 
spheric release opening portion communicating With an 
atmosphere; 

a ?lter element received in said housing; 

Wherein: 

said ?lter element is provided With a ?lter body having 
a ?ltering function and a ?at plate shape, and With a 
partition, Which divides, in cooperation With said 
?lter body, an inside of said housing into a clean-side 
Zone communicating With said connection opening 
portion and a dirty-side Zone communicating With 
said atmospheric release opening portion; 

said partition is provided With a one-Way valve, Which 
permits ?uid to pass from said clean-side Zone to 
said dirty-side Zone and prevents said ?uid from 
passing from said dirty-side Zone to said clean-side 
Zone; 
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said partition being joined to said ?lter body so as to 
surround an outer periphery of said ?lter body; and 

said partition being joined over its entire periphery to 
an inner Wall of said housing. 

2. A ?lter apparatus for a canister, Which is to be con 
nected to an outlet portion of the canister mounted on a fuel 
supply system for a vehicle, comprises: 

a housing having a connection opening portion, Which is 
to be connected to said outlet portion and an atmo 
spheric release opening portion communicating With an 
atmosphere; 

a ?lter element received in said housing; 

Wherein: 

said ?lter element is provided With a ?lter body, Which 
has a ?ltering function and a ?at plate shape and With 
a partition connected to said ?lter body so as to 
surround said ?lter body; 

said partition is joined over its entire periphery to an 
inner Wall of said housing so as to divide an inside 
of said housing into a clean-side Zone communicat 
ing With said connection opening portion and a 
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dirty-side Zone communicating With said atmo 
spheric release opening portion; and 

said partition is provided With a one-Way valve, Which 
permits ?uid to pass from said clean-side Zone to 
said dirty-side Zone and prevents said ?uid from 
passing from said dirty-side Zone to said clean-side 
Zone. 

3. The apparatus as claimed in claim 2, Wherein: 

said partition is provided With a tubular member, Which 
connects said clean-side Zone With said dirty-side Zone; 

said tubular member is provided on its forWard end 
portion With a valve seat, Which eXtends in a perpen 
dicular direction When said ?lter apparatus is kept in its 
used condition; and 

said one-Way valve has a structure in Which said one-Way 
valve can come into close contact With said valve seat 
by its oWn Weight to close said tubular member or can 
be apart from said valve seat under a function of 
pressure of the ?uid introduced from said connection 
opening portion into said clean-side Zone. 

* * * * * 


