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(57) ABSTRACT 

A feed pump includes two feed chambers one Surrounding 
the other and arranged at different axial levels from an 
electric motor driving the feed pump. A radially inner feed 
chamber of the two feed chambers is arranged for filling a 
baffle of a fuel tank of a motor vehicle. The radially outer 
feed chamber is arranged for Suctioning in fuel from the 
baffle. The feed pump is of particularly compact design and 
the radially inner feed chamber is arranged at a low level in 
the baffle. 
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FEED PUMP 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The invention relates to a feed pump for arrange 
ment in a baffle of a motor vehicle fuel tank, the feed pump 
having a driven impeller rotatably arranged in a pump casing 
with a plurality of rings or guide blades delimiting blade 
chambers, the rings concentrically Surrounding one another, 
and part-annular channels arranged in the pump casing 
opposite the rings of blade chambers and extending from an 
inlet channel to an outlet channel. 

0003 2. Description of the Related Art 
0004 Feed pumps produced in the form of peripheral or 
Side-channel pumps are known from practice. The known 
feed pumps may be of multistage design. For example, the 
feed pump may be designed for feeding fuel from a fuel tank 
to a baffle and simultaneously feeding fuel from the baffle to 
an internal combustion engine of the motor Vehicle. The 
impeller of the known feed pump is typically fastened on a 
shaft of an electric motor. Part annular chambers are 
arranged in a pump casing of the feed pump corresponding 
to rings of guide blades which delimit blade chambers in the 
impeller. Between the part-annular channels, the pump cas 
ing is located with particularly slight clearance opposite the 
impeller to form a Sealing gap. This configuration allows a 
plurality of pumping Stages to be arranged on a single 
impeller. Each of the pumping Stages may be designed freely 
for the respective application. 
0005. A problem of the known feed pump is that a 
preSSure difference between the part-annular channels one 
surrounding the other leads to an overflow of the fed liquid 
and consequently to high axial forces on the impeller. The 
overflow therefore reduces the efficiency of the feed pump. 

SUMMARY OF THE INVENTION 

0006. It is an object of the present invention to provide a 
feed pump having part-annular channels one Surrounding the 
other and corresponding to rings of guide blades on an 
impeller such that liquid to be fed is prevented from flowing 
between the part-annular channels. 
0007. The object of the present invention is met by a feed 
pump with an impeller having an end face with a plurality 
of levels in the axial direction of the driven shaft on which 
the impeller is mounted So that at least two rings of guide 
blades are arranged at two different levels along the axial 
direction. 

0008. This configuration allows the sealing gap to be 
made particularly long thereby providing particularly high 
resistance to an overflow of the liquid to be fed. In com 
parison with the known feed pump with a Sealing gap having 
the same width, the feed pump according to the present 
invention allows only a particularly Small amount of liquid 
to flow from one part-annular channel to another part 
annular channel. Axial forces acting on the impeller are 
thereby kept particularly low. The feed pump according to 
the present invention consequently has a particularly high 
efficiency. Another advantage of this configuration is that the 
two levels arranged in the impeller require that the impeller 
to be inserted in the casing in the correct position. This 
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ensures that impeller is rotated in the intended direction of 
rotation by the shaft of the electric motor. 
0009. According to an embodiment of the present inven 
tion, the Sealing gap may be kept particularly Small if an 
axial play of the impeller is provided. Furthermore, the 
impeller may have a continuous collar for Separating the 
different levels and the pump casing may have a step 
corresponding to the collar. 
0010. According to another embodiment of the present 
invention, the impeller and the pump casing may be manu 
factured particularly cost-effectively when the collar is 
designed cylindrically. 
0011. The feed pump requires a particularly small axial 
construction Space when the inlet channel or the outlet 
channel of the radially inner part-annular channel is led 
radially outward through a web in the pump casing arranged 
between the outlet channel and the inlet channel of the 
radially outer part-annular channel. 
0012. A radially inner ring of guide blades is arranged on 
a first level and a radially outer ring of guide blades is 
arranged on a Second level, wherein a plane of the first level 
at a greater distance from an electric motor driving the 
impeller than the plane of the Second level. This configu 
ration contributes facilitates further reducing the axial 
dimensions of the feed pump. When the feed pump is 
mounted with the electric motor, the radially outer part 
annular channel may be arranged at least partially radially 
outside the electric motor. When the feed pump is mounted 
in the baffle of a fuel tank, the radially inner ring of blade 
chambers may thereby be arranged at a particularly low 
level thereby avoiding a high Suction head. A high Suction 
head leads to the formation of gas bubbles and therefore to 
a sharp drop in the efficiency of the feed pump, particularly 
where the medium to be fed is hot fuel. Locating the radially 
inner ring of blade chambers at a particularly low level 
facilitates a high efficiency in the feed pump according to the 
present invention. 
0013. According to another embodiment of the invention, 
the blade chambers of the radially inner ring of guide blades 
have large diameter and are designed for feeding as large a 
volume flow as possible. In this embodiment, the impeller is 
thicker in the region of the radially inner ring of guide blades 
than in the region of the radially outer ring of guide blades. 
0014) A feed pump having high feed pressure provided 
when fuel is intended to be fed to the internal combustion 
engine of a motor vehicle and with as large a volume flow 
as possible to be fed into the baffle may be designed with a 
particularly simple design when the blade chambers of the 
radially inner ring of guide blades have approximately 
double the diameter of the blade chambers of the radially 
outer ring of guide blades. 
0015 According to another embodiment of the present 
invention, an axial feed of the fuel through the feed pump 
may be achieved at particularly low outlay in terms of 
construction when the impeller has in the radially outer 
region of its end faces rings of guide blades located opposite 
one another for forming blade chambers therebetween, 
wherein the blade chambers on opposite sides of the impel 
ler are connected to one another. 

0016 Other objects and features of the present invention 
will become apparent from the following detailed descrip 
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tion considered in conjunction with the accompanying draw 
ings. It is to be understood, however, that the drawings are 
designed Solely for purposes of illustration and not as a 
definition of the limits of the invention, for which reference 
should be made to the appended claims. It should be further 
understood that the drawings are not necessarily drawn to 
Scale and that, unless otherwise indicated, they are merely 
intended to conceptually illustrate the Structures and proce 
dures described herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.017. In the drawing, wherein like reference characters 
denote similar elements throughout the Several views: 
0.018 FIG. 1 is a longitudinal sectional view of a feed 
pump according to the present invention mounted in the 
baffle of a motor vehicle fuel tank; and 
0.019 FIG. 2 is a top view of a lower casing part of a 
pump casing of the feed pump from FIG. 1. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

0020 FIG. 1 shows a bottom of a fuel tank 1 of a motor 
vehicle with a baffle 2 supported relative to the bottom of the 
fuel tank 1. A feed pump 3 is arranged within the baffle 2. 
The feed pump 3 forms a structural unit with an electric 
motor 4. A connection piece 5 of the feed pump 3 passes 
through the bottom of the baffle 2 and a filter 6 resting 
against the bottom of the fuel tank 1 is attached to the 
connection piece 5. In the interests of simplicity, the filter 6 
is illustrated diagrammatically in FIG. 1. The feed pump 3 
has two inlet channels 7, 8, wherein inlet channel 7 is lead 
through the connection piece 5 to the filter 6 and inlet 
channel 8 is arranged proximate the bottom of the baffle 2. 
The feed pump 3 also has two outlet channels 9, 10, wherein 
outlet channel 9 opens into the baffle 2 and outlet channel 10 
opens into a housing 11 of the electric motor 4. An impeller 
13 of the feed pump 3 is arranged on a shaft 12 of the electric 
motor 4 such that the impeller 13 is fixed with respect to 
rotation relative to the shaft 12. The impeller 13 is located 
with a slight clearance opposite a Stationary pump casing 14 
for forming a Sealing gap between the impeller 13 and the 
pump casing 14. The Shaft 12 is mounted in the pump casing 
14 via a ball 15. 

0021. The pump casing 14 includes a lower casing part 
17 and an upper casing part 16. The lower casing part 17 has 
the two inlet channels 7, 8. The impeller 13 has two end 
faces 34, 36 with two levels 18, 19 arranged on the end face 
34 of the impeller 13 and spaced apart axially from one 
another along the axial direction of the shaft 12. The levels 
18, 19 are separated from one another by a continuous collar 
2O. 

0022. The impeller 13 has a radially inner ring of guide 
blades 21. Two radially outer rings of guide blades 22 are 
arranged in a radially outer region of the impeller 13 and 
located opposite one another. The guide blades 21, 22 
respectively delimit blade chambers 23, 24 arranged in the 
impeller 13. The radially inner ring of guide blades 21 is 
arranged on the level 18 which is further away from the 
electric motor 4 than the level 19 on which the radially outer 
rings of guide blades 22 are arranged. Those blade chambers 
24 of the radially outer rings of guide blades 22 which are 
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located opposite one another are connected to one another. 
The pump casing 14 includes part-annular channels 25, 26 
respectively arranged in the region of the rings of guide 
blades 21, 22. The part-annular channels 25, 26 and the 
blade chambers 23, 24 respectively form feed chambers 27, 
28 which extend from one of the inlet channels 7, 8 as far 
as one of the outlet channels 9, 10. When the impeller 13 
rotates, the feed pump 3 feeds fuel out of the fuel tank 1 
through the radially inner feed chamber 27 into the baffle 2 
and through the radially outer feed chamber 28 out of the 
baffle 2 through the electric motor 4 to an internal combus 
tion engine, not illustrated, of the motor Vehicle. 
0023 The outlet channel 9 of the radially inner feed 
chamber 27 is led radially outward via a web 29. The 
continuous collar 20 is located with slight clearance opposite 
a step 30 of the pump casing 14. This region therefore Serves 
as a Sealing gap which largely prevents fuel from flowing 
over between feed chambers 27, 28 having different pres 
Sures. To simplify the drawing, the inlet channels, 7, 8 and 
the outlet channels 9, 10 are arranged opposite one another. 
The part-annular channels 25, 26 may, of course, also extend 
Over a larger angular range. 
0024 FIG. 2 shows a view of the lower casing part 17 of 
the pump casing 14, as seen from the impeller 13 from FIG. 
1. This drawings shows that the part-annular channels 25, 26 
extend over an angular range of approximately 300. 
0025 Thus, while there have shown and described and 
pointed out fundamental novel features of the invention as 
applied to a preferred embodiment thereof, it will be under 
stood that various omissions and Substitutions and changes 
in the form and details of the devices illustrated, and in their 
operation, may be made by those skilled in the art without 
departing from the Spirit of the invention. For example, it is 
expressly intended that all combinations of those elements 
which perform Substantially the same function in Substan 
tially the same way to achieve the same results are within the 
Scope of the invention. Moreover, it should be recognized 
that Structures and/or elements shown and/or described in 
connection with any disclosed form or embodiment of the 
invention may be incorporated in any other disclosed or 
described or Suggested form or embodiment as a general 
matter of design choice. It is the intention, therefore, to be 
limited only as indicated by the Scope of the claims 
appended hereto. 

I claim: 

1. A feed pump for installation in a baffle of a fuel tank, 
comprising: 

a casing comprising part-annular channels, each part 
annular channel extending from an inlet channel to an 
outlet channel; 

an impeller rotatably arranged for rotating in Said casing 
about an axis of rotation, Said impeller having at least 
two rings of guide blades concentrically arranged 
thereon and comprising a radially inner ring of guide 
blades and a radially outer ring of guide blades, each of 
Said at least two rings of guide blades being arranged 
opposite one of Said part-annular channels, Said impel 
ler further comprising and end face having a plurality 
of levels in the axial direction relative to said axis of 
rotation, wherein Said radially inner ring of guide 
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blades and Said radially outer ring of guide blades are 
arranged on two different ones of Said plural levels. 

2. The feed pump of claim 1, wherein Said impeller 
comprises a continuous collar for Separating Said two dif 
ferent ones of Said plural levels and Said pump casing has a 
Step corresponding to Said collar. 

3. The feed pump of claim 2, wherein said collar is 
cylindrical. 

4. The feed pump of claim 1, wherein Said part-annular 
channels comprise a radially inner part-annular channel and 
a radially outer part-annular channel and Said casing further 
comprises a web arranged between the outlet channel and 
the inlet channel of Said radially outer part-annular channel, 
wherein one of Said inlet channel and Said outlet channel of 
Said radially inner part-annular channel is lead radially 
outward via said web. 

5. The feed pump of claim 4, further comprising an 
electric motor driving Said impeller, wherein Said radially 
inner ring of guide blades is arranged on a first level of Said 
plural levels and Said radially outer ring of guide blades is 
arranged on a Second level of Said plural levels, Said first 
level being arranged at a greater distance from Said electric 
motor than Said Second level. 

6. The feed pump of claim 5, wherein a thickness of said 
impeller is greater in a region of Said radially inner ring of 
guide blades than in a region of Said radially outer ring of 
guide blades. 

7. The feed pump of claim 4, wherein said blade chambers 
comprise a Semicircular cross-section having a diameter and 
Said diameter of Said blade chambers of Said radially inner 
ring of guide blades is approximately double said diameter 
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of Said blade chambers of Said radially outer ring of guide 
blades. 

8. The feed pump of claim 4, wherein two of said at least 
two rings of guide blades are arranged in a radially outer 
region of Said impeller and located on opposing sides of Said 
impeller, Said blade chambers of Said two of Said at least to 
rings of guide blades being connected to one another. 

9. The feed pump of claim 1, further comprising an 
electric motor driving Said impeller, wherein Said radially 
inner ring of guide blades is arranged on a first level of Said 
plural levels and Said radially outer ring of guide blades is 
arranged on a Second level of Said plural levels, Said first 
level being arranged at a greater distance from Said electric 
motor than Said Second level. 

10. The feed pump of claim 9, wherein a thickness of said 
impeller is greater in a region of Said radially inner ring of 
guide blades than in a region of Said radially outer ring of 
guide blades. 

11. The feed pump of claim 1, wherein said blade cham 
bers comprise a Semicircular cross-section having a diameter 
and said diameter of said blade chambers of said radially 
inner ring of guide blades is approximately double Said 
diameter of Said blade chambers of Said radially outer ring 
of guide blades. 

12. The feed pump of claim 1, wherein two of said at least 
two rings of guide blades are arranged in a radially outer 
region of Said impeller and located on opposing sides of Said 
impeller, Said blade chambers of Said two of Said at least two 
rings of guide blades being connected to one another. 
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