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Description

Technical Field

[0001] The present invention relates to fuel pumps
and more particularly to fuel pumps which reduce the
possible accumulation and effects of contamination on
the impellers.

Background

[0002] Conventional tank-mounted automotive fuel
pumps typically have a rotary pumping mechanism po-
sitioned within a housing. Fuel flows into a pumping
chamber within the pump housing, and a rotary pumping
element (e. g. impeller) causes the fuel to exit the hous-
ing at a high pressure. Regenerative fuel pumps are
commonly used to pump fuel to automotive engines be-
cause they have a higher and more constant discharge
pressure than, for example, positive displacement
pumps. In addition, regenerative pumps typically cost
less and generate less audible noise during operation.
[0003] In regenerative pumps of this type, fluid, such
as gasoline, is pressurized and supplied by an impeller
through the housing where the fluid cools the motor and
is eventually supplied to the vehicle engine. The impeller
is positioned in a cavity or chamber formed between an
end cap and pump cover on the pump housing. An inlet
port is situated on the end cap for introducing the fluid
into the impeller chamber. The pump cover on the hous-
ing has a discharge port in which fuel pressurized by the
impeller is discharged into the pump housing. Mating C-
shaped grooves in the inner surfaces of the end cap and
pump cover help direct fuel from the inlet port, around
and through the impeller, and out the discharge port.
[0004] The impeller typically has a plurality of vanes
around its perimeter which are used to pressurize the
fuel in the impeller cavity and force it into the pump hous-
ing. The impeller also has an outer ring around the pe-
rimeter of the vanes and adjacent a wall of the impeller
cavity. Often, contamination from dust, sand and the like
causes wear and roughening of the outer ring of the im-
peller, as well as on certain areas in the flow passage-
ways and chambers in the end cap and pump cover.
This can result in pumping losses, higher motor torque
(thus higher current usage) decreased pump efficiency.
[0005] US 5,961,276 describes an impeller pump with
an outer ring member with two rim portions of vanes
which reduce the sensitivity of the flow pump to wear.
[0006] US 5,904,468 discloses a flow pump with an
outer ring member having radial flow passages with
sloped sides.

Summary of the Invention

[0007] It is, an object of the present invention to pro-
vide an improved fuel pump mechanism with a ringed
impeller which reduces potential contamination and its

effects in and around the impeller and impeller chamber.
[0008] The present invention provides an improved
fuel pump for supplying fuel to a vehicle engine from a
fuel tank. The fuel pump includes a pump housing, a
motor mounted within the housing and having a shaft
extending therefrom, and an impeller mounted on the
shaft for rotation therewith. The impeller is positioned in
a cavity or chamber between a pump cover member
connected to the pump housing and an end cap mem-
ber. The impeller has a plurality of openings and radially
outwardly extending vanes around its outer circumfer-
ence and an outer ring attached to the outer end of the
vanes.
[0009] These and other objects and purposes of the
present invention will become apparent from the follow-
ing description of the invention when viewed in accord-
ance with the attached drawings and appended claims.

Brief Description Of The Drawings

[0010]

FIGURE 1 is a cross-sectional view of a fuel pump
according to the present invention;
FIGURE 2 is a sectional view along line 2-2 of Fig-
ure 1 showing a rotary pumping element (impeller)
according to the present invention;
FIGURE 3 is a sectional view along line 3-3 of the
impeller shown in Figure 2.
FIGURE 4 is a side view of a first impeller embodi-
ment in accordance with the present invention; and
FIGURE 5 is a side view of another embodiment of
an impeller in accordance with the present inven-
tion.

Description Of The Preferred Embodiments

[0011] Referring now to Figure 1, a regenerative-type
fuel pump 10 has a housing 12 in which the internal com-
ponents are situated. A motor 14, preferably an electric
motor, is mounted within cavity 16 for rotating a shaft 18
which extends from the motor toward the fuel inlet 38.
A rotary pumping element, such as impeller 20, is posi-
tioned on the shaft 18 and positioned in cavity or cham-
ber 21 between end cap member 22 and pump cover
member 24 on the pump housing. The impeller 20 has
a central axis which is coincident with the axis of the
shaft 18. The shaft 18 passes through a shaft opening
26 in the pump cover member 22 through impeller 20
and into a recess 28 in the end cap member 22. The
shaft 18 is joumaled within bearing 32.
[0012] The pump cover member 24 has a fuel outlet
port 34 leading into the motor cavity 16 from the pump-
ing chamber 21 formed between the end cap member
22 and pump cover member 24. The end cap member
has an inlet port 38 which supplies fuel to the impeller
20. Mating C-shaped annular grooves (described be-
low) on the internal surfaces of the end cap member and
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the pump cover member are used to direct fuel around
the impeller in the pumping chamber.
[0013] Pressurized fuel from the impeller chamber is
discharged through fuel outlet port 34 to the motor cavity
16 where it cools the motor 14 as it passes over it to the
pump outlet 42. The pump outlet 42 is on the opposite
end of the pump 10 from the fuel inlet 38.
[0014] Figure 2 is a partial section through the fuel
pump 10 and depicts an elevational view of the impeller
20. Figure 3 is a cross-sectional view of the impeller 20.
Vanes 50 extend radially outwardly from the central
body 23 of the impeller providing a series of openings
52 around the perimeter of the impeller. A ring member
54 is positioned around the outer periphery of the impel-
ler and is connected to the outer ends of the vane mem-
bers 50. The ring 54 reduces leakage of fuel around the
impeller and improves low speed performance of the ve-
hicle engine. Bore 58 is provided in the impeller 20 so it
can be mounted on shaft 18. The impeller 20 is prefer-
ably symmetrical about its central axis and has an outer
diameter of between 20-60 mm. A plurality of pressure
balance holes 60 can be positioned in the impeller body
23 in order to balance or equalize the pressure on the
two sides of the impeller in the impeller chamber 21. This
allows the impeller to "float" between the internal sur-
faces of the end cap member and pump cover member
and minimize frictional forces between the impeller and
the cavity surfaces.
[0015] In order to reduce the wearing effects of con-
tamination in the fuel, particularly on the exterior surface
of the outer ring 54 on the impeller 20, the outer ring has
an outer ring member having an outer circumferential
surface which is substantially curved in the axial direc-
tion of said central body portion: This reduces the sur-
face area of the outer ring which can be affected by the
dirt, dust, sand, grit and the like which are the typical
contaminants in vehicle fuel. These contaminants over
time wear and roughen the surface of the impeller ring
causing higher motor torque and decreased pump effi-
ciency. Representative embodiments of the outer sur-
face of the ring 54 which can accomplish this result are
shown in Figures 4 and 5.
[0016] Typically, the clearance or space between the
external surface or vanes of the impeller and the inner
wall of the cavity 21 is on the order of 0.005-0.030 mm.
This clearance is normally kept as small as possible in
order to reduce leakage around the impeller resulting in
pump losses and reduced pump efficiency. Also, the out-
er surface of impeller rings and the inner surface of the
impeller cavity 21 are typically provided as smooth as
possible in order to minimize contact of the impeller with
the cavity or housing.
[0017] As shown in Figure 4, the outer surface 90 of
the impeller ring 100 has an angled portion or section
92 and a smaller planar or flat portion or section 94. The
inclined surface 92 is defined by angle A which prefer-
ably is in the range from 0.1° to 5.0°, and more prefer-
ably about 1°. This embodiment provides a smaller ax-

ially extending area, namely section 94, which is adja-
cent the interior surface of the impeller cavity which, in
turn, provides a smaller area to be affected by contam-
ination and which can produce pumping losses. Prefer-
ably, the width W of the flat surface 94 is 1.0 millimeters
or less. Similarly, the inclined surface assists in allowing
an increased fluid flow over and around the outer perim-
eter of the impeller 20, which also decreases the oppor-
tunity for build-up of contaminants and helps flush out
any contaminants which may have been deposited or
built-up on the ring.
[0018] In Figure 5, the outer ring 110 of the impeller
120 has an essentially curved surface 112. The outer
surface has a surface which is a plurality of short,
straight surfaces, as shown. In Figure 5, the outer sur-
face 112 has a small flat or planar section 114 positioned
between two angled surfaces 116 and 118. Preferably
the surface 114 which remains for close association with
the impeller cavity surface, has a width W' of 1.0 millim-
eters or less. The angles of the surfaces 116 and 118
can be in the range of the angle A discussed above with
respect to Figure 4.
[0019] With the present invention, any contamination,
such as dust, sludge and the like, which might affect the
impeller surface or be built-up in or around the impeller
chamber is flushed and guided out more easily from the
impeller chamber and through the pump cover member.
In this manner, contamination will cause less damage
to the impeller chamber and outlet port and will have
less impact on fuel pump efficiency and output.
[0020] The designs according to the present invention
for the external surface of the outer ring on the impeller
also reduce the surface area adjacent the inner walls of
the impeller chamber and thus prevent possible buildup
of contamination.
[0021] Regenerative type fuel pumps with rings on the
outside of the impeller vanes are known today. These
fuel pumps have a tendency to have a lower cost and
higher efficiency, especially in the lower voltage/low
speed ranges. However, this type of design also has a
tendency to allow contamination to adversely affect the
ring surface and possibly buildup in the impeller cavity
reducing pump efficiencies. In the past, in order to re-
solve this concern, "prevent" designs were developed
which reduced the clearance between the impeller ring
and the impeller housing. However, these methods pro-
duced higher costs in the manufacturing process. Also,
where contamination resulted, they reduced the effi-
ciency of the fuel pump and often damaged the flow
chamber, again causing impact on the fuel pump output.
[0022] While the invention has been described in con-
nection with one or more embodiments, it is to be un-
derstood that the specific mechanisms and techniques
which have been described are merely illustrative of the
principles of the invention. Numerous modifications may
be made to the methods and apparatus described with-
out departing from scope of the invention as defined by
the appended claims.
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Claims

1. An impeller (20) for a pumping mechanism, said im-
peller having
a central body portion (23),

a plurality of vane members (50) extending
outwardly from said body portion,

openings (52) between each of said vane
members, and

an outer ring member (54) positioned around
and joining the outer ends of said vane members
(50)
wherein the outer ring member (54) having an outer
circumferential surface is formed from a first axial
extending planar portion (114), and an adjacent
second axial extending portion (116) slanted radial-
ly toward said central body section and
characterized in that said planar portion (114) is
smaller in axial length than said slanted portion
(116).

2. An impeller according to claim 1, wherein said slant-
ed portion (116) has an angle of 0.1° and 5.0°.

3. An impeller according to claim 1 or claim 2, in which
said planar portion (114) has a width of 1.0 mm or
less.

4. A fuel pump having a housing (12), motor (14), end
cap member (22), and an impeller (20) according to
any one of the preceding claims.

Patentansprüche

1. Laufrad (20) für einen Pumpmechanismus, wobei
das Laufrad
einen Zentralkörperteil (23),
mehrere Schaufelglieder (50), die sich von dem
Körperteil nach außen erstrecken,
Öffnungen (52) zwischen jedem der Schaufelglie-
der und
ein äußeres Ringglied (54), das um die Schaufel-
glieder (50) herum angeordnet ist und an die äuße-
ren Enden dieser angrenzt,
aufweist,
wobei das äußere Ringglied (54), das eine Außen-
umfangsfläche aufweist, aus einem ersten sich axi-
al erstreckenden planaren Teil (114) und einem be-
nachbarten zweiten sich axial erstreckenden Teil
(116), der radial zum Zentralkörperabschnitt abge-
schrägt ist, ausgebildet und dadurch gekenn-
zeichnet ist, dass der planare Teil (114) eine ge-
ringere Achsenlänge als der abgeschrägte Teil
(116) aufweist.

2. Laufrad nach Anspruch 1, wobei der abgeschrägte
Teil (116) einen Winkel von 0,1° bis 5,0° aufweist.

3. Laufrad nach Anspruch 1 oder 2, in dem der planare
Teil (114) eine Breite von 1,0 mm oder weniger auf-
weist.

4. Kraftstoffpumpe, die ein Gehäuse (12), einen Motor
(14), ein Abschlusskappenglied (22) und ein Lauf-
rad (20) nach einem beliebigen der vorhergehen-
den Ansprüche aufweist.

Revendications

1. Turbine (20) pour un mécanisme de pompage, la-
dite turbine présentant une partie de corps central
(23),

une pluralité d'éléments d'aube ou de pale
(50) s'étendant vers l'extérieur depuis ladite partie
de corps,

des ouvertures (52) entre chacun desdits élé-
ments d'aube ou de pale, et

un élément de bague extérieure (54) position-
né autour et joignant les extrémités extérieures des-
dits éléments d'aube ou de pale (50),

dans laquelle l'élément de bague extérieure
(54) présentant une surface périphérique extérieu-
re est formé depuis une première partie planaire
s'étendant de manière axiale (114), et une seconde
partie adjacente s'étendant de manière axiale (116)
inclinée de manière radiale vers ladite section de
corps central et caractérisée en ce que ladite par-
tie planaire (114) est plus petite dans la longueur
axiale que ladite partie inclinée (116).

2. Turbine selon la revendication 1, dans laquelle la-
dite partie inclinée (116) présente un angle entre
0,1° et 5,0°.

3. Turbine selon la revendication 1 ou la revendication
2, dans laquelle ladite partie planaire (114) présente
une largeur de 1,0 mm ou moins.

4. Pompe à carburant présentant un logement (12),
un moteur (14), un élément formant capot (22), et
une turbine (20) selon l'une quelconque des reven-
dications précédentes.
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