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(57) ABSTRACT 

A valve Seat for a fuel pressure regulator includes a valve 
body adapted to be disposed in the fuel pressure regulator 
and a passageway extending axially through the valve body. 
The passageway is tapered through the valve body to reduce 
fluid flow cavitation by limiting expansion of the fuel. 
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VALVE SEAT FOR FUEL PRESSURE REGULATOR 

TECHNICAL FIELD 

0001. The present invention relates generally to fuel 
preSSure regulators for vehicles and, more particularly, to a 
Valve Seat for a fuel pressure regulator of a vehicle. 

BACKGROUND OF THE INVENTION 

0002. It is known to provide a fuel tank in a vehicle to 
hold fuel to be used by an engine of the vehicle. It is also 
known to provide a fuel pump inside the fuel tank to pump 
fuel to the engine and a fuel pressure regulator fluidly 
connected to the fuel pump to regulate the preSSure of the 
fuel to the engine. In a "mechanical demand” fuel System, 
the fuel pressure regulator is located in the fuel tank and is 
part of a fuel pump module. Typically, the fuel pressure 
regulator includes a valve Seat and a valve cooperating with 
the valve Seat to allow fuel to exit the fuel pressure regulator. 
Recently, it was discovered that fluid flow cavitation in the 
regulator valve Seat creates a fluid noise. This fluid noise, 
caused by the bypass of engine return fuel through the fuel 
preSSure regulator, had previously been unnoticeable 
because it was masked by the engine. With the pressure 
regulator located in the fuel tank, this fluid noise may be 
audible dependent on fuel System architecture and is there 
fore a potential Source of objectionable noise. 
0003. One attempt to overcome or lower the objection 
able noise is to use a damper after the fuel pressure regulator 
to mask the fluid noise. However, the damper adds more 
weight and cost to the vehicle, both of which are undesired. 
0004. Therefore, it is desirable to provide a low noise 
Valve Seat in a fuel pressure regulator for a fuel tank in a 
vehicle. It is also desirable to provide a valve seat for a fuel 
preSSure regulator that reduces fluid flow cavitation. It is 
further desirable to provide a valve seat for a fuel pressure 
regulator that reduces audible noise at a relatively low cost. 

SUMMARY OF THE INVENTION 

0005. It is, therefore, one object of the present invention 
to provide a valve Seat for a fuel pressure regulator of a 
vehicle. 

0006. It is another object of the present invention to 
provide a valve Seat for a fuel pressure regulator that 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007 FIG. 1 is a fragmentary elevational view of a valve 
Seat, according to the present invention, illustrated in opera 
tional relationship with a fuel preSSure regulator. 
0008 FIG. 2 is an enlarged fragmentary elevational view 
of the valve seat and fuel pressure regulator of FIG. 1 
illustrating an open position. 

0009 FIG. 3 is a fragmentary elevational view of the 
valve seat of FIGS. 2 and 3. 

0010 FIG. 4 is a view similar to FIG. 3 of another 
embodiment, according to the present invention, of the valve 
seat of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0.011 Referring to the drawings and in particular FIGS. 
1 and 2, one embodiment of a valve seat 10, according to the 
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present invention, is shown for a fuel pressure regulator, 
generally indicated at 12, located in a fuel tank (not shown) 
of a vehicle (not shown). The fuel pressure regulator 12 
includes a base 14. The base 14 is generally circular in 
shape. The base 14 has a base wall 16 extending radially and 
axially at an angle and a side wall 18 extending axially and 
circumferentially from the base wall 16. The base 14 also 
includes a flange wall 20 extending radially and circumfer 
entially from the side wall 18 and having a generally “C” 
croSS-Sectional shape. The base 14 has a Seat wall 22 
extending axially from the base wall 16. The seat wall 22 is 
generally tubular with a circular croSS-Sectional shape to 
form a cavity 23. The valve seat 10 is disposed partially in 
the cavity 23 of the seat wall 22 for a function to be 
described. 

0012. The base 14 also has a reduced diameter connector 
wall 24 extending axially from the seat wall 22. The 
connector wall 24 is generally tubular with a circular croSS 
Sectional shape to form a passageway 25 extending axially 
therethrough and communicating with the cavity 23. The 
connector wall 24 is for attachment to a conduit (not shown), 
which in turn, is connected to an outlet (not shown) of a fuel 
pump module (not shown). The base 14 is made of a rigid 
material Such as metal. It should be appreciated that the base 
14 is a monolithic structure being integral, unitary, and 
one-piece. It should also be appreciated that the base 14 is 
conventional and known in the art. 

0013 Referring to FIGS. 1 through 3, the fuel pressure 
regulator 12 also includes a ring back-up 26 disposed about 
the side wall 18 of the base 14. The ring back-up 26 is a ring 
extending axially and having a generally circular croSS 
Sectional shape. The fuel pressure regulator 12 also includes 
a regulator O-ring 28 disposed about the side wall 18 of the 
base 14 and adjacent to the ring back-up 26. The regulator 
O-ring 28 is generally circular in Shape and is made of an 
elastomeric material. The fuel pressure regulator 12 includes 
a fuel filter 30 disposed about the seat wall 22 and adjacent 
to the regulator O-ring 28. The fuel filter 30 is generally 
circular in shape. The fuel preSSure regulator 12 also 
includes an outlet O-ring 32 disposed about the connector 
wall 24. The outlet O-ring 32 is generally circular in shape 
and is made of an elastomeric material. It should be appre 
ciated that the ring back-up 26, regulator O-ring 28, fuel 
filter 30, and outlet O-ring 32 are conventional and known 
in the art. 

0014. The fuel pressure regulator 12 includes a valve 34 
cooperating with the valve seat 10. The valve 34 extends 
radially and is generally circular in shape. The valve 34 is 
generally planar and has a projection 36 extending axially 
away from the valve seat 10. The projection 36 is generally 
spherically shaped for a function to be described. The valve 
34 is made of a rigid material Such as metal, preferably Steel. 
It should be appreciated that the valve 34 is conventional and 
known in the art. 

0015 The fuel pressure regulator 12 includes a valve 
retainer 38 disposed about the projection 26 of the valve 34. 
The valve retainer 38 extends radially and is generally 
circular in shape. The valve retainer 38 has an aperture 40 
extending axially therethrough to receive the projection 36 
and a flange 42 about the aperture 40 extending axially and 
radially inward to retain the projection36. The valve retainer 



US 2002/0074.043 A1 

38 is made of a rigid material such as metal. It should be 
appreciated that the valve retainer 38 is conventional and 
known in the art. 

0016. The fuel pressure regulator 12 includes a dia 
phragm retainer plate 44 disposed about the valve retainer 
38. The diaphragm retainer plate 44 has a base portion 46 
extending radially and generally circular in Shape. The 
diaphragm retainer plate 44 includes a flange portion 48 
extending axially and radially inward from the base portion 
46 to retain the diaphragm retainer plate 44 to the valve 
retainer 38. The diaphragm retainer plate 44 also has a 
projection portion 50 extending axially from the base por 
tion 46. The diaphragm retainer plate 44 has a cavity 52 
extending axially into the base portion 46 and the projection 
portion 50. The cavity 52 has a generally spherically shaped 
valve portion 54 to receive the projection 36 of the valve 34 
and a generally cylindrical shaped Spring portion 56 for a 
function to be described. The diaphragm retainer plate 44 is 
made of a rigid material Such as metal. It should be appre 
ciated that the diaphragm retainer plate 44 is conventional 
and known in the art. 

0.017. The fuel pressure regulator 12 also includes a valve 
spring 58 disposed in the spring portion 56 of the cavity 52 
of the diaphragm retainer plate 44. The valve spring 58 is of 
a coil spring type to urge the valve 34 toward the valve Seat 
10. It should be appreciated that the valve spring 58 is 
conventional and known in the art. 

0.018. The fuel pressure regulator 12 includes a dia 
phragm 60 disposed about the projection portion 50 and 
adjacent the base portion 46 of the diaphragm retainer plate 
44. The diaphragm 60 extends radially and is generally 
circular in shape to be received within the flange wall 20 of 
the base 14. The diaphragm 60 is made of relatively thin and 
flexible material such as nitrile. It should be appreciated that 
the diaphragm 60 is conventional and known in the art. 
0019. The fuel pressure regulator 12 includes a dia 
phragm protector plate 62 disposed about the projection 
portion 50 of the diaphragm retainer plate 44 and adjacent 
the diaphragm 60. The diaphragm protector plate 62 is 
generally circular in shape with a generally “U” shaped 
croSS-Section. The diaphragm protector plate 62 is made of 
a rigid material Such as metal. It should be appreciated that 
the diaphragm protector plate 62 is conventional and known 
in the art. 

0020. The fuel pressure regulator 12 also includes a 
preSSure plate 64 disposed adjacent the diaphragm 60. The 
preSSure plate 64 is made of a rigid material Such as metal. 
It should be appreciated that the pressure plate 64 is con 
ventional and known in the art. 

0021. The fuel pressure regulator 12 includes a spring 
Seat 66 disposed within the pressure plate 64. The Spring Seat 
66 is generally circular in Shape. The Spring Seat 66 includes 
a base portion 68 extending radially and a side portion 70 
extending axially and generally perpendicular to the base 
portion 68 and an end portion 72 extending radially to form 
a cavity 74 for a function to be described. The spring seat 66 
is made of a rigid material Such as metal. It should be 
appreciated that the Spring Seat 66 is conventional and 
known in the art. 

0022. The fuel pressure regulator 12 also includes a 
regulator Spring 76 disposed in the cavity 74 of the Spring 
Seat 66. The regulator Spring 76 is of a coil spring type to 
urge the diaphragm protector plate 62 toward the diaphragm 
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60. It should be appreciated that the regulator spring 76 is 
conventional and known in the art. 

0023 The fuel pressure regulator 12 includes a cover 78 
disposed about the internal components. The cover 78 is 
generally circular in shape. The cover 78 has a base wall 80 
extending radially and a side wall 82 extending axially from 
the base wall 80. The cover 78 also includes a flange wall 84 
extending radially from the Side wall 82 and having a 
generally “C” cross-sectional shape and Overlapping the 
flange wall 20 of the base 14. The cover 78 has an aperture 
86 extending axially through the base wall 80 that is 
generally circular in shape. The cover 78 has a projection 
wall 88 around the aperture 86 and extending axially for a 
function to be described. The cover 78 also has a connector 
wall 90 extending radially and axially at an angle from the 
base wall 80 and side wall 82 with a passageway 92 
extending therethrough. The connector wall 90 is for attach 
ment to a conduit (not shown), which in turn, is connected 
to an engine (not shown) of the vehicle (not shown). The 
cover 78 is made of a rigid material such as metal. It should 
be appreciated that the cover 78 is a monolithic structure 
being integral, unitary, and one-piece. It should also be 
appreciated that the cover 78 is conventional and known in 
the art. 

0024. The fuel pressure regulator 12 further includes an 
adjustment screw 94 disposed in the aperture 86 of the cover 
78 and is threaded to cooperate with the projection wall 88 
for adjusting the preSSure or force of the regulator Spring 76. 
The adjustment Screw 94 is made of a rigid material Such as 
metal. It should be appreciated that the adjustment screw 94 
is conventional and known in the art. 

0025 Referring to FIGS. 1 through 3, the valve seat 10, 
according to the present invention, is disposed in the cavity 
23 of the base 14. The valve seat 10 includes a valve body 
95. The valve body 95 is generally cylindrical in shape with 
a generally circular cross-sectional shape. The valve body 95 
has a base portion 96 extending radially and circumferen 
tially and a side portion 98 extending axially and circum 
ferentially from the base portion 96. The valve seat 10 has 
an aperture 100 extending axially through the valve body 95. 
The aperture 100 has a base diameter 102 greater than a side 
diameter 104. The aperture 100 is tapered through the axial 
length of the valve body 95 a predetermined angle such as 
Seven degrees from a longitudinal axis of the valve Seat 10. 
The valve seat 10 also has a chamfer 106 on a leading edge 
of the valve body 95. The chamfer 106 extends axially and 
radially outward from the base diameter 102 a predeter 
mined angle Such as forty-five degrees from the longitudinal 
axis of the valve seat 10. The chamfer 106 Smoothes the 
transition of the fluid flow as the fluid is bypassed by the fuel 
pressure regulator 12. The valve seat 10 also has a chamfer 
108 on a trailing edge of the valve body 95. The chamfer 108 
extends axially and radially outward from the Side diameter 
104 a predetermined angle Such as forty-five degrees from 
the longitudinal axis of the valve seat 10. The valve seat 10 
is made of a rigid material Such as metal. It should be 
appreciated that the taper creates a constantly reducing Seat 
inner diameter. It should also be appreciated that the reduc 
ing diameter effectively reduces fluid flow cavitation by 
limiting the expansion of the fuel. 
0026. In operation, the fuel pressure regulator 12 is 
illustrated in an assembled State in which the valve seat 10 
is disposed in the cavity 23 of the base 14. The valve 34 
engages the valve Seat 10 in the closed position as illustrated 
in FIG. 1. The valve 34 is contained on the valve seat 10 by 
the regulator Spring 76. 
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0.027 Fuel enters the base 14 of the fuel pressure regu 
lator 12 and flows through apertures (not shown) in the base 
wall 16 of the base 14 to a cavity 111 in the fuel pressure 
regulator 12. In the fuel pressure regulator 12, fuel flow into 
the cavity 111 causes the valve 34 to move away from the 
base portion 96 of the valve seat 10, allowing fuel to flow 
through the aperture 100 and out through the passageway 25 
of the base 14 and out to the engine. 
0028. In the open position as illustrated in FIG. 2, fuel in 
through the fuel preSSure regulator 12, as indicated by the 
arrows, flows past the chamfer 106 and through the aperture 
100 and past the chamfer 108 and out through the passage 
way 25 of the base 14. It should be appreciated that, in the 
open or retained position, geometry of the valve Seat 10 
reduces flow cavitation by limiting expansion of the fuel. 
0029 Referring to FIG. 4, another embodiment, accord 
ing to the present invention, of the valve seat 10 is shown. 
Like parts of the valve seat 10 have like reference numerals 
increased by one hundred (100). In this embodiment, the 
valve seat 110 has the valve body 195 with the base portion 
196, side portion 198, aperture 200, base diameter 202, side 
diameter 204, and chamfer 208 at the trailing edge. The 
Valve Seat 110 eliminates the chamfer on the leading edge 
and has a radius 209 on the leading edge of the valve body 
195. The radius 209 is curved axially and radially outward 
from the base diameter 202 a predetermined amount Such as 
0.70 inches from a radii thereof. The radius 209 Smoothes 
the transition of the fluid flow as the fluid is bypassed by the 
fuel preSSure regulator 12. The operation of the valve Seat 
110 is similar to the valve seat 10. 

0030 The present invention has been described in an 
illustrative manner. It is to be understood that the terminol 
ogy, which has been used, is intended to be in the nature of 
words of description rather than of limitation. 
0.031 Many modifications and variations of the present 
invention are possible in light of the above teachings. 
Therefore, within the Scope of the appended claims, the 
present invention may be practiced other than as Specifically 
described. 

1. A valve Seat for a fuel pressure regulator comprising: 
a valve Seat body adapted to be disposed in the fuel 

preSSure regulator; 
a passageway extending axially through Said valve Seat 

body, Said passageway being tapered through Said 
valve seat body to reduce fluid flow cavitation by 
limiting expansion of the fuel. 

2. A valve Seat as Set forth in claim 1 wherein Said taper 
has a predetermined angle from a longitudinal axis of Said 
valve seat body. 

3. A valve seat as set forth in claim 2 wherein said 
predetermined angle is Seven degrees. 

4. A valve seat as set forth in claim 3 wherein said valve 
Seat body has a base portion extending radially and a side 
portion extending axially from Said base portion. 

5. A valve Seat as Set forth in claim 4 wherein Said aperture 
has a base diameter in Said base portion and a Side diameter 
in Said Side portion, Said base diameter being greater than 
Said Side diameter. 

6. A valve seat as set forth in claim 1 wherein said valve 
Seat body has a leading edge and a trailing edge Spaced 
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axially from Said leading edge, Said aperture extending from 
Said leading edge to Said trailing edge. 

7. A valve seat as set forth in claim 6 wherein said trailing 
edge has a chamfer at a predetermined angle. 

8. A valve seat as set forth in claim 7 wherein said 
predetermined angle is forty-five degrees. 

9. A valve seat as set forth in claim 6 wherein said leading 
edge has a chamfer at a predetermined angle to Smooth fluid 
flow transition as fluid is bypassed by the fuel pressure 
regulator. 

10. A valve seat as set forth in claim 6 wherein said 
leading edge has a radius at a predetermined radii to Smooth 
fluid flow transition as fluid is bypassed by the fuel pressure 
regulator. 

11. A valve seat as set forth in claim 1 wherein said valve 
Seat is a monolithic Structure being integral, unitary, and 
one-piece. 

12. A fuel pressure regulator comprising: 
a housing having a cavity therein; 
a valve Seat disposed in Said cavity; 
Said valve Seat having a passageway extending axially 

therethrough, Said passageway being tapered to reduce 
fluid flow cavitation by limiting expansion of fuel. 

13. A fuel pressure regulator as Set forth in claim 12 
wherein Said taper has a predetermined angle from a longi 
tudinal axis of Said valve Seat. 

14. A fuel pressure regulator as Set forth in claim 13 
wherein Said predetermined angle is Seven degrees. 

15. A fuel pressure regulator as Set forth in claim 12 
wherein valve Seat has a base portion extending radially and 
a side portion extending axially from Said base portion. 

16. A fuel pressure regulator as Set forth in claim 12 
wherein Said aperture has a base diameter at a leading edge 
thereof and a side diameter in a trailing edge thereof, Said 
base diameter being greater than Said Side diameter. 

17. A fuel pressure regulator as Set forth in claim 12 
wherein Said valve Seat has a leading edge and a trailing 
edge Spaced axially from Said leading edge, Said aperture 
extending from Said leading edge to Said trailing edge. 

18. A fuel pressure regulator as set forth in claim 17 
wherein Said leading edge has a chamfer at a predetermined 
angle to Smooth fluid flow transition as fluid is bypassed by 
Said fuel pressure regulator. 

19. A fuel pressure regulator as set forth in claim 17 
wherein Said leading edge has a radius at a predetermined 
radii to smooth fluid flow transition as fluid is bypassed by 
Said fuel pressure regulator. 

20. A fuel tank assembly for a vehicle comprising: 
a fuel tank, 

a fuel pressure regulator disposed within Said fuel tank, 
Said fuel pressure regulator comprising a housing having 

a cavity therein and a valve Seat disposed in Said cavity 
and having a passageway extending axially there 
through, Said passageway being tapered to reduce fluid 
flow cavitation by limiting expansion of fuel. 
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