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(57) ABSTRACT 
A pump includes a pump chamber in which an impeller and 
a rotor of an electric machine connected to the impeller, are 
disposed. A flow path runs from an inlet to an outlet of the 
pump chamber through a central passage of the rotor. 
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ELECTRICALLY DRIVEN PUMP AND DOMESTC 
APPLIANCE HAVING THE PUMP 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This is a continuing application, under 35 U.S.C. 
S120, of copending International Application No. PCT/ 
EP2003/012152, filed Oct. 31, 2003, which designated the 
United States; this application also claims the priority, under 
35 U.S.C. S 119, of German Patent Application 102 51 
463.1, filed Nov. 5, 2002; the prior applications are herewith 
incorporated by reference in their entirety. 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

0002 The present invention relates to an electrically 
driven pump including an impeller rotating in a pump 
chamber. The invention also relates to a domestic appliance 
having the pump. Such pumps are used in a plurality of areas 
of application where liquids must be moved against a low 
counter-pressure, Such as for example for circulating wash 
ing liquids in dishwashers or Washing machines, as cooling 
water pumps for internal combustion engines and as bilge 
pumps for Ships. etc. 
0.003 Most pumps for liquids have a two-part structure 
including a motor which drives a shaft and a pump head 
driven by the shaft and connected to the motor in the 
longitudinal direction of the Shaft. Such a configuration 
results in a pump Structure that is elongated in the direction 
of the shaft, which is not well Suited to all situations for 
building into appliances where Such a pump is used. Thus, 
in a dishwasher, for example, a pump for circulating the 
Washing liquid is generally located underneath the Washing 
chamber. The overall height of the pump should be as low 
as possible So that the height of the Washing chamber 
attainable with a pre-determined height of the dishwasher 
housing is not unnecessarily restricted. This means that the 
conventional pumps having an axially elongated Structure 
must be installed with a horizontally oriented shaft. The 
overall height of Such a pump can only be reduced by 
reducing the diameter of its rotating parts, which impairs the 
performance thereof. 
0004. A further disadvantage of the principle of the 
conventional Structure is that the Shaft leading to the pump 
head must be reliably sealed. That is required in order to 
protect the motor from liquid escaping from the pump head. 
0005. In order to solve the problem of sealing and at the 
Same time cool the rotor of the electric motor, it was 
proposed in German Published, Non-Prosecuted Patent 
Application DE 19903 817 A1, corresponding to U.S. Pat. 
No. 6,450,786 B1, that the impeller of a cooling water pump 
for a motor vehicle be made at least partly from a magnetic 
material which at the same time Serves as the rotor of an 
electric motor driving the impeller. That pump certainly 
dispenses with a rotary shaft with rotary transmission 
between the electric motor and the pump head, but it does 
not allow any shortening of the overall length of the pump 
in the axial direction. Rather, that pump uses an impeller 
which is unusually elongated in the axial direction that can 
be divided with regard to its function into two sections in the 
axial direction. A first Section dipS deeply into a part of the 
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pump chamber Surrounded by the Stator of the electric motor 
and, by being exposed to the Stator field therein, functions as 
a rotor but displayS Scarcely any pumping action. A Second 
section is barely detected by the stator field, but however is 
located at the height of the inlet and outlet of the pump 
chamber and thus almost exclusively displayS pumping 
action. The Structural principle mentioned initially as a result 
of which the motor and pump head are adjacent one another 
in the longitudinal direction of the Shaft, is also adopted in 
that conventional pump. 

SUMMARY OF THE INVENTION 

0006. It is accordingly an object of the invention to 
provide an electrically driven pump and a domestic appli 
ance having the pump, which overcome the hereinafore 
mentioned disadvantages of the heretofore-known devices 
of this general type and in which the pump has a reduced 
overall length in the axial direction compared with conven 
tional pumps while the pumping capacity remains the Same, 
and is thereby better Suited to the installation conditions in 
certain appliances and allows a better usage of Space as 
compared with conventional impeller pumps. 
0007 With the foregoing and other objects in view there 
is provided, in accordance with the invention, a pump, 
comprising a pumping chamber having an inlet and an 
outlet. An impeller is disposed in the pumping chamber. A 
rotor of an electrical machine is disposed in the pumping 
chamber and is connected to the impeller. The rotor has a 
central through-passage through which a flow path from the 
inlet to the outlet of the pumping chamber runs. A pump 
housing includes a first part and a Second part. The first part 
of the pump housing has a cylindrical Section with first and 
Second ends, an inwardly directed shoulder bounding the 
inlet at the first end of the cylindrical Section, and an 
outwardly directed shoulder at the second end of the cylin 
drical Section. The Second part of the pump housing forms 
a cover to be fitted to the second shoulder. 

0008. The functions of the pump head and the electrical 
drive can be achieved at the same height along the axis of the 
pump and the Overall length of the pump in the axial 
direction can thereby be reduced, by providing a central 
passage through the rotor through which the flow path runs 
from the inlet to the outlet of the pump chamber of the pump. 
0009. In most conventional impeller pumps, the impeller 
has a hub from which the vanes project and the free ends of 
the Vanes rotate along a Stationary housing wall of the pump. 
In the pump according to the invention the flow path is not 
delimited by this housing wall but by a wheel flange which 
is part of the impeller and is connected to its hub through the 
vanes. This wheel flange bears the rotor of the electric motor. 
0010. The electric motor is preferably of the type excited 
by at least one permanent magnet, especially a brushleSS dc 
motor. The at least one permanent magnet of Such a machine 
is preferably integrally Surrounded by the wheel flange to 
protect it from contact with the liquid to be pumped. For this 
purpose, the wheel flange or preferably the entire impeller 
can be produced by insert-molding of the permanent magnet 
using a plastic material. 
0011) A stator of the electric motor is preferably disposed 
radially outside the rotor. One wall of the pump chamber 
then advantageously runs through a gap formed between 
Stator and rotor. 
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0012. In order to simplify assembly of the pump, the 
housing of the pump is preferably constructed of a first and 
a Second part. The first part includes a cylindrical Section, 
which can especially include the wall running through the 
gap between Stator and rotor, an inwardly directed shoulder 
at a first end of the cylindrical section, which delimits the 
inlet, and an outwardly directed shoulder at a Second end of 
the cylindrical Section. The Second part forms a cover which 
can be mounted on the Second shoulder. The impeller can 
thus be inserted simply from the second end into the 
cylindrical Section of the first housing part and enclosed 
therein by mounting the cover while the Stator can be pushed 
on from the first side of the cylindrical section. 
0013 A holder for one end of a shaft of the impeller is 
advantageously formed on each of the two parts of the 
housing. 

0.014. The fact that the impeller is directly connected to 
the rotor in the pump according to the invention allows both 
to be rotatably mounted on a Stationary Shaft. 
0.015 The impeller is preferably mounted through the use 
of at least one sleeve bearing on the Shaft in order to achieve 
low-friction Suspension of the impeller. Such a sleeve bear 
ing is advantageously fixedly connected to the impeller and 
rotatable about the stationary shaft. The impeller itself is 
thus exposed to no direct frictional loading and can therefore 
be made of an inexpensive material having a low friction 
loading capacity without this impairing the lifetime or 
Service life of the pump. 
0016. At least one axial channel is provided on the inner 
Surface of the sleeve bearing. The liquid pumped by the 
pump can penetrate into this channel, which on one hand 
cools the bearing and on the other hand promotes the 
formation of a friction-reducing liquid film between the 
inner Surface of the sleeve bearing and the Shaft. 
0.017. The sleeve bearing advantageously has two sec 
tions having different outside diameters. A first Section has 
a Small outside diameter engaging in a central hole of the 
impeller and a Second Section has a larger outside diameter 
coming to lie outside the central hole and thus forming a stop 
which Sets the axial position of the sleeve bearing on the 
impeller. 

0.018. In order to achieve stable guidance, two sleeve 
bearings are preferably inserted into the central hole of the 
impeller from opposite ends. These two sleeve bearings are 
preferably identical. 
0019. The pump according to the invention is especially 
Suitable for being installed in an appliance Such as a dish 
washer with a vertically oriented impeller axis. In this way, 
the pump only requires a Small height inside an installation 
Space underneath the Washing chamber which can be kept as 
low as possible to allow for the washing chamber. The 
diameter of the pump according to the invention which is 
possibly increased compared with a conventional pump of 
the same capacity generally presents no problems in an 
installation Space of this type having Small vertical but large 
lateral dimensions. 

0020. If the pump is installed with a vertically oriented 
axis, it is also advantageous if the inlet is located higher than 
the outlet. When Such a pump is operating, its impeller is 
exposed to a pressure of the pumped medium acting in the 
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direction of the inlet So that if the inlet is elevated, axial 
forces acting on the bearings of the impeller caused firstly by 
this pressure and Secondly by the weight of the impeller at 
least partly compensate for one another and thus the result 
is a Smaller loading on the bearings. 
0021. In order to protect the holder which is subjected to 
axial loading during rotation of the impeller, from frictional 
wear, a washer is preferably attached rotationally fixedly at 
one end of the shaft and comes to lie between the holder and 
its neighboring rotating parts when the Shaft is mounted. If 
the pump is operated at Sufficient capacity, it can be assumed 
that the compressive force acting in the direction of the inlet 
exceeds the force of the impeller weight regardless of the 
installation position, so that the end of the shaft at which the 
washer is attached will preferably be the inlet-side end of the 
shaft. 

0022. Other features which are considered as character 
istic for the invention are Set forth in the appended claims. 
0023 Although the invention is illustrated and described 
herein as embodied in an electrically driven pump and a 
domestic appliance having the pump, it is nevertheless not 
intended to be limited to the details shown, Since various 
modifications and Structural changes may be made therein 
without departing from the spirit of the invention and within 
the Scope and range of equivalents of the claims. 
0024. The construction and method of operation of the 
invention, however, together with additional objects and 
advantages thereof will be best understood from the follow 
ing description of Specific embodiments when read in con 
nection with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0025 FIG. 1 is a fragmentary, diagrammatic, axial-sec 
tional view of a pump according to the invention; 
0026 FIG. 2 is an exploded view showing individual 
parts of the pump; 

0027 FIG. 3 is a perspective view of a shaft of the pump; 
and 

0028 FIG. 4 is a perspective view of a sleeve bearing of 
the pump. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0029 Referring now to the figures of the drawings in 
detail and first, particularly, to FIG. 1 thereof, there is seen 
a housing of a pump which is composed of two parts 1, 2 that 
are manufactured in one piece, for example by injection 
molding from plastic. The first housing part 1 has a cylin 
drical section 3 with two ends. The cylindrical section 3 has 
a shoulder 4 extending radially inwardly and a shoulder 5 
extending radially outwardly, relative to an axis of the 
cylindrical Section 3. The Second part 2 of the pump housing 
forms a cover to be fitted to the second shoulder 5. The 
shoulders 4, 5 are molded onto the two ends of the cylin 
drical section 3. The inwardly extending shoulder 4 delimits 
an inlet opening 6 of the pump. A first holder or Socket 7 is 
disposed at the center of this inlet opening 6. The holder 7 
is provided for a shaft 18 and is held by struts 8 which 
connect the holder 7 to the inwardly directed shoulder 4. 
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0030) A circumferential rib 9 which is concentric to the 
axis is formed on a side of the outwardly directed shoulder 
5 facing away from the cylindrical section 3. The rib 9 has 
an inner Surface uniformly curved to a quadrant and a 
cylindrical outer surface on which a cylindrical outer wall 10 
of the Second housing part 2 is positioned. A Second holder 
or socket 12 for an opposite end of the shaft 18 is provided 
in a flat bottom 11 of the housing part 2. The bottom 11 and 
the outer wall 10 are interconnected by a circumferential 
channel 13. The channel 13 has a free cross-section which is 
largest at the height of an outlet connecting piece 14 
emerging from the channel 13. The free cross-section Starts 
from the height of the outlet connecting piece 14 and 
decreases uniformly in both directions to a diametrically 
opposite point of the channel 13. 

0031) The bottom 11, the cylindrical section 3 and the 
inwardly directed shoulder 4 delimit a cylindrical pump 
chamber in which an impeller 15 is held rotatably about the 
shaft 18. The impeller 15 has, in a known manner, a hub 16 
in the form of a hyperboloid of revolution or a cone having 
an aperture angle becoming increasingly narrower towards 
the apex, i.e., towards the inlet opening 6. The hub 16 bears 
a plurality of Vanes 17, each extending in a plane running 
through the longitudinal axis of the pump. The hub 16 has 
an axial hole with a diameter greater than that of the shaft 18, 
which runs therethrough and is held in the holders 7, 12. 

0032) The shaft 18 is shown in a perspective view in FIG. 
3. The shaft 18 has the shape of a Substantially cylindrical 
metal rod provided with axially parallel flattened sections 25 
at both of its ends, which impart an out-of-round croSS 
Section to the ends. The holders 7, 12 are each formed 
complementary to this out-of-round cross-section So that the 
shaft 18 is held rotationally fixedly in the pump housing. A 
metal washer 28 is pushed loosely onto one of the ends of 
the Shaft 18. The washer has a central opening having a 
shape complementary to the flattened end of the shaft 18 so 
that it can be displaced over the axial extension of the 
flattened section 25 but cannot be rotated. 

0033. The impeller 15 is held on the shaft 18 with the aid 
of two identical sleeve or annular bearings 27 of which one 
is shown in a perspective view in FIG. 4. The sleeve bearing 
27 is a one-part metal sleeve. The sleeve bearing has first and 
Second Successive sections 29, 30 in the axial direction, 
which are connected through a radial shoulder (facing away 
from the observer in FIG. 4). The outside diameter of the 
narrower first section 29 is dimensioned in such a way that 
it can be pressed into the axial hole of the hub 16, while the 
second section 30 projects over the hub 16 in the axial 
direction, as shown in FIG. 2. The sleeve bearing 27 has a 
central hole with an inside diameter that is slightly larger 
than the outside diameter of the shaft 18, defining a clear 
ance between the two being dimensioned in Such a way that 
a film of the liquid to be pumped can form between the two 
when the pump is operating. Penetration of liquid between 
the sleeve bearing 27 and the shaft 18 is aided by two radial 
slits 31 formed on the front of the second section 30 and each 
opening onto a channel 32, which extends over an inner 
surface 33 defined by the hole in the axial direction. 
0034) The vanes 17 of the impeller 15 carry a wheel 
flange 19 which is curved in a similar manner to the surface 
of the hub 16 and together therewith delimit a flow channel 
20. The flow channel 20 initially runs from the inlet opening 
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6 axially downwards before bending increasingly further in 
the radial direction and finally emerging from the impeller 
15 onto its circumferential Surface and reaching the channel 
13. 

0035) A permanent magnet 21 and a sheet-metal packing 
22 are embedded in the wheel flange on the side of the wheel 
flange 19 facing the inlet opening 6 where the flow path 20 
does not yet diverge in the radial direction. The magnet 21 
and the sheet-metal packing 22 form a ring through which 
the flow path 20 runs. A rim of electromagnets 23 is disposed 
around this ring. The permanent magnet 21 and the electro 
magnets 23 form a rotor or a Stator of a brush-less, elec 
tronically commutated dc motor. The rotor 21, 22 has a 
central through-passage defining the flow path 20. The 
cylindrical Section 3 of the first housing part 1, which only 
has a thickness of fractions of a millimeter at the height of 
these magnets, and a thin layer of the wheel flange 19 
including the permanent magnet 21, extend through an air 
gap between permanent and electromagnets. 
0036) The wheel flange 19 is surrounded all the way 
around by the liquid flowing through the pump. Since the 
permanent magnet 21 and the sheet-metal packing 22 are 
closely insert-molded by the material of the wheel flange 19, 
they are protected from the liquid. The electromagnets 23 
are separated from the liquid by the one-part Sealed wall of 
the first housing part 1. There is no rotary transmission 
which could become leaky in the course of operation and 
could allow liquid to be pumped to penetrate to the current 
carrying parts of the pump. The only Seals required on the 
pump according to the invention are those between the two 
housing parts 1, 2. The Seals can be produced, for example, 
by adhesion, ultrasound welding or the like, between the first 
housing part 1 and a connection of an intake pipe, in this 
case provided by an elastomer Sealing ring 24 embedded in 
a groove of the housing part 1, and between the outlet 
connecting piece 14 and a non-illustrated pipe connected 
thereto. No parts which can move relative to one another are 
present at any of these Seals which Suggests that good 
long-term Stability can be expected. 

I claim: 
1. A pump, comprising: 

a pumping chamber having an inlet and an outlet (14); 
a Stationary shaft, 

an impeller disposed in Said pumping chamber and rotat 
able about Said Stationary Shaft; 

a rotor of an electrical machine, Said rotor connected to 
Said impeller, disposed in Said pumping chamber and 
rotatable about Said Stationary shaft, Said rotor having 
a central through-passage through which a flow path 
from Said inlet to Said outlet runs; and 

at least one annular bearing mounting Said impeller on 
Said Stationary Shaft and rotating with Said impeller, 
Said at least one annular bearing having an inner 
Surface with at least one axial channel. 

2. The pump according to claim 1, wherein Said at least 
one annular bearing has a first Section engaging in a central 
hole in Said impeller, and a Second Section disposed outside 
Said central hole in Said impeller and having an outside 
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diameter greater than an outside diameter of Said first 
Section. 

3. The pump according to claim 1, wherein Said at least 
one annular bearing is two annular bearings inserted into a 
central hole in Said impeller from opposite ends. 

4. The pump according to claim 1, wherein Said Stationary 
shaft has an inlet-side end, and a washer is fitted to and 
rotationally fixed relative to said inlet-side end of said 
Stationary shaft. 
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5. The pump according to claim 1, wherein Said impeller 
has a rotary axis oriented vertically in an installation posi 
tion of the pump. 

6. The pump according to claim 5, wherein Said inlet is 
positioned higher than Said outlet. 

7. A domestic appliance, comprising a pump according to 
claim 1. 

8. A dishwasher, comprising a pump according to claim 1. 
k k k k k 


