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[57] ABSTRACT 
A fuel pump assembly wherein a hydrodynamic fuel 
pump is mounted in a housing adjacent to an electric 
motor and wherein fuel issuing from the pump ?ows 
around the armature of the motor before it leaves the 
housing. An auxiliary pump is mounted between the 
rotary part of the fuel pump and the armature and is ‘ 
driven by the latter to insure the flow of fuel from a 
chamber which surrounds the armature into a clear 
ance between the internal surface of the armature and 
the periphery of a ?xed shaft which is mounted in the 
housing and in the stationary part of the fuel pump. 
The armature rotates on and with two friction bear 
ings consisting of porous material and being disposed 
at the ends of the annular clearance. The auxiliary 
pump insures that fuel ?ows between the shaft and the 
bearings to thus guarantee a satisfactory positive lubri 
cation of these bearings whenever the armature ro 
tates. 

10 Claims, 4 Drawing Figures 
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1 
FUEL PUMP ASSEMBLY 

BACKGROUND or THE INVENTION 
The present invention relates to apparatus for con 

veying a ?uid, particularly liquid fuel, and more partic 
ularly to improvements in apparatus or assemblies 
wherein a motor drive the rotary part of a pump and is 
confined in a housing which also surrounds the pump. 
Still more particularly, the invention relates to im 
provements in hydraulic aggregates wherein a hydrody 
namic pump is driven by the rotary components of an 
electric motor and wherein the ?uid which is being ad 
vanced by the pump flows around the rotary parts of 
the motor and lubricates one or more bearings for such 
rotary parts. 
Apparatus of the just described character are often 

used for conveying a liquid fuel. They exhibit a number 
of important advantages, such as simplicity of design, 
compactness and absence of any special provisions to 
insure satisfactory lubrication of bearings for the rotary 
parts of the pump and motor. As a rule, fuel which is 
being conveyed by the pump contacts the outer ends of 
the bearings on or with which the rotary parts of the 
motor rotate whereby such contact suffices to insure at 
least some lubrication of the bearings. A drawback of 
these apparatus is that the lubrication of bearings is not 
always satisfactory which brings about excessive wear 
and necessitates frequent inspection of the apparatus 
and replacement of worn components. In many in 
stances, such unpredictable lubrication does not suffice 
to avoid premature and excessive wear upon the rela 
tively movable parts of the pump and/or motor. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide an apparatus 
for conveying a fluid, particularly a liquid fuel, wherein 
the rotary part or parts of the pump are directly driven 
by the rotary parts of an electric motor and wherein the 
bearings for such rotary parts are invariably lubricated 
in a predictable manner which is much more reliable 
and satisfactory than in heretofore known motor-pump 
aggregates. 
Another object of the invention is to provide a fuel 

pump assembly withv novel and improved auxiliary 
.pump means for insuringv positive lubrication of bear 
ings for the rotary parts of the fuel pump and its motor. 
A further object of the invention is to provide a pump 

assembly wherein the auxiliary pump occupies little 
room, wherein the auxiliary pump occupies space 
which is readily available, and wherein the auxiliary 
pump insures continuous lubrication of each and every 
bearing between the rotary parts of the pump and 
motor and the stationary part or parts on which the ro 
tary parts rotate. 
An additional object of the invention is to provide an 

apparatus of the above outlined character wherein a 
hydrodynamic pump is driven by an electric motor and 
is surrounded by a housing which also receives the 
motor and enables the ?uid to?ow around the rotary 
parts of the motor before it leaves the housing. 
The invention is embodied in an apparatus for con 

veying a ?uid, particularly liquid fuel, which comprises 
a hydrodynamic pump having a rotary part (such pump 
may constitute a so-called side channel pump having a 
rotary impeller), an electric motor having an armature 
which is coaxial with and is arranged to drive the rotary 
part of the pump (the armature may be provided with 
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2 
a plastic casing which may be made integral with the 
rotary part of the pump), a housing which surrounds 
the pump and the motor and defines a- chamber which 
receives pressurized ?uid from the pump and surrounds 
the armature, a shaft which is mounted in fixed support 
means provided therefor in the housing and/or in the 
stator of the pump and is coaxial with the armature, a 
pair of spaced apart bearings which surround the shaft 
and at least one of which is disposed between the arma 
ture and the shaft, a clearance or space which is de 
fined by the shaft and armature and extends between 
the two bearings, and auxiliary pump means driven by 
the armature and serving to effect the flow of ?uid be 
tween the chamber and the space so that the ?uid 
which enters the space lubricates the bearings. 
The bearings preferably rotate with the armature, 

and one thereof may be installed in the rotary part of 
the pump. At least one of these‘ bearings may consist of 
a porous material, such as a suitable sintered metal. 
The novel features which are considered as charac 

teristic of the invention are set forth in particular in the 
appended claims. The improved fuel pump assembly 
itself, however, both as to its construction and its mode 
of operation, together with additional features and ad 
vantages thereof, will be best understood upon perusal 
of the following detailed description of certain specific 
embodiments with reference to the accompanying 
drawing. 

BRIEF DESCRIPTION OFTHE DRAWING 

FIG. 1 is an axial sectional view of a fuel pump as 
sembly which embodies the invention, the section 
being taken in the direction of arrows as seen from the 
line I—I of FIG. 2; ' ' 

FIG. 2 is a sectional view substantially as seen in the 
direction of arrows from the line II—?-II of FIG. 1; 
FIG. 3 is an axial sectional view of the rotor of the 

fuel pump assembly; and - 
FIG. 4 is an elevational view of the structure shown 

in FIG. 3. 

DESCRIPTION OF THE PREFERRED 
" EMBODIMENTS 

FIG. 1' illustrates a compact fuel pump assembly 
which comprises a hydrodynamic fuel pump 1 of the 
type known as side channel pump and an electric motor 
2. The pump 1 and the motor 2 are installed in an elon 
gated housing including a ?rst or main section 3 and a 
second section 4. The fuel ?ows in the direction indi 
cated by arrows, i.e., it enters the housing at one end 
by way of an inlet 5 and ?ows through the pump 1, 
thereupon through the motor 2 in the longitudinal di 
rection of the housing, and leaves at the other end of 
the housing by way of an outlet 22. The inlet 5 and out 
let 22 are located at the opposite axial ends of the hous 
ing and respectively constitute component parts of the 
housing sections 3 and 4. The section 3 contains a side 
channel plate 6 which constitutes the stationary part of 
the pump 1 and is located downstream of the inlet 5 
and is surrounded by an annular sealing element 7. The 
plate 6 is rigid with and its central portion constitutes 
a bearing for a shaft 8 whose axis coincides with the 
axis of the housing section 3. A rotor 9 which is rotat 
able on the shaft 8 includes the rotary parts of the 
motor 2 and the rotary part or impeller 10 of the pump 
1. The rotary parts of the electric motor 2 include an 
armature 11 with laminae 12, a commutater l3, fric 
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tion bearings 14 and 14’, and a synthetic plastic casing 
or enclosure 15 for the armature 11. The impeller 10 
preferably also consists of synthetic plastic material 
and may be made integral with the casing 15 of the ar 
mature 11. 
The housing section 3 resembles a cup whose bottom 

wall is provided with the inlet 5; this section contains 
a hollow enclosure 17 in the form of an elongated cylin 
der which is mounted on the side channel plate 6 and 
carries magnetic segments 18 surrounding the casing 
15 for the armature 11. As shown in FIG. 1, the centers 
of the segments 18 are located to the left of the center 
of the armature 11 so that the latter is biased in a direc 
tion toward the plate 6. The bearing 14 which is sur 
rounded by the impeller 10 and is located between the 
armature l1 and the plate 6 thus acts not only as a ra 
dial bearing but also as an axial or thrust bearing be 
cause the magnetic segments 18 tend to move the ar 
mature 11 toward the pump 1. The bearing 14 can abut 
against the plate 6. The width of the gap or clearance 
between the plate 6 and impeller 10 depends on the ex 
tent to which the bearing 14 extends to the left beyond 
the casing 15. ' 
The section 4 of the housing acts not unlike a closure 

or plug for the right-hand end of the section 3. A ring 
shaped sealing element 19 is interposed between the 
internal surface of the right-hand portion of the section 
3 and the external surface of the left-hand portion of 
the section 4. The section 4 contains rod-shaped car 
bon electrodes 20 which are biased by helical springs 
21 so as to bear against the commutater 13. A ring 
shaped central portion 23 of the second section 4 of the 
housing acts as a support for the shaft 8. 
As shown in FIGS. 1 and 2, fuel which enters the 

housing section 3 via inlet 5 flows into an inlet opening 
or suction port 25 of the side channel plate 6 and enters 
the side channel 26 proper. After leaving the channel 
26, fuel flows through a radially extending pressure 
port 27 and into an annular groove 28 of the plate 6. 
The pressure port 27 communicates with an axially par 
allel channel 29 which can communicate with the suc 
tion chamber SC of the pump 1 by way of a relief valve 
30. The valve 30 includes a platelike valve member 31 
having an end portion 32 which is hingedly connected 
to the plate 6. The valve member 31 has a bore 33 

> which receives the shaft 8 with some clearance so as to 
allow the valve member to pivot at 32. A helical spring 
34 which reacts against a clamping ring or retainer 35 
on the left-hand end portion of the shaft 8 bears against 
the valve member 31in the region of the bore 33 so as 
to urge the lower end portion of the valve member (as 
viewed in FIG. 1) against the plate 6 in the region of the 
left-hand axial end of the channel 29. The clamping 
ring 35 is preferably adjustable axially of the shaft 8 to 
thereby change the bias of the spring 34 and to thus de 
termine that fuel pressure in the channel 29 which suf 
fices to open the valve 30 so that fuel can spill from the 
groove 28 into the chamber SC. 
That portion of the side channel plate 6 which is lo 

cated between the suction port 25 and the pressure 
port 27 is provided with a cavity or recess 37 which is 
located at the same distance from the axis of the shaft 
8' as the channel 29. The recess 37 communicates with 
the groove 28 by way of a radially extending channel 
38 which insures that the section or portion 39 of the 
side channel 26 in the plate 6 of the pump 1 is relieved. 
The width of the section or portion 39, as considered 
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4 
in the radial direction of the plate 6, is approximately 
half the width of the main portion of the channel 26 
(see FIG. 2). It will be seen that the portion 39 registers 
with the recess 37, as considered in the radial direction 
of the pump 1. 
Fuel which enters the groove 28 can flow into an an 

nular groove 40 of the impeller 10, and the groove 40 
is in communication with a motor chamber 42 by way 
of channels or ports4l (see FlG. 3). The chamber 42 
surrounds the casing 15 and communicates with the 
outlet 22. The space between the casing 15 and the im 
peller 10 receives an enlarged portion or pumping 
member 44 which extends diametrically of the shaft 8 
(see FIGS. 1 and 4) and comprises two identical halves 
which are mirror symmetrical to each other with re 
spect to a plane including the axis of the shaft 8. The 
two halves of the enlarged portion 44 are formed with 
coaxial passages or bores 45 which communicate with 
an axial bore 46 of the rotor 9. The common axis of the 
bores 45 is preferably normal to the axis of the shaft 8. 
The surfaces surrounding the bores 45 are slightly coni 
cal surfaces which diverge gradually radially. outwardly. 
The enlarged portion 44 and its bores or passages 45 
constitute a simple auxiliary pump. FIG. 1 shows that 
the bore 46 receives the shaft 8 with some clearance, 
i.e., the parts 8 and 10 define an elongated cylindrical 
space which is indicated at 47. When the rotor 9 ro 
tates, the centrifugal effect in the bores 45 of the rein 
forced portion 44 of the rotor 9 generates'a slight suc 
tion in the space 47, and such slight suction suffices to 
draw fuel into the space 47 through the bearings 14 and 
14’. This insures an automatic positive lubrication of 
the rotor 9 and shaft 8 as well as of the bearings 14 and 
14' so that the bearings are properly lubricated at all 
times. The bearings 14 and 14’ preferably consist of po 
rous material, such as a sinteredmetal. HO. 4 shows 
that the two halves of the reinforced portion 44 of the 
rotor 9 alternate with axially parallel ribs or webs 43 
which are angularly offset with respect to the halves of 
the portion 44 by 90°. The webs 43 extend between the 
casing 15 and the impeller 10. The bearings 14, 14’ are 
located at the front and rear ends of the space 47 and 
are rigid with the rotor 9. The inner ends of the bores 
or passages 45 communicate with the space 47 adja 
cent to the bearing 14, and the outer ends of these pas 
sages communicate with the chamber 42. 
An advantage of the auxiliary pump 44, 45 is that its 

pumping member 44 need not be machined with preci 
sion and that this member mayf'constitute an integral 
part of the rotor 9- between the rotarypart 10 of the 
pump 1 and the casing 15 of the armature 11. The aux 
iliary pump insures a positive lubrication of the'friction 
bearings 14, 14' and its space requirements are negligi 
ble; in fact, this auxiliary pump occupies space which 
is invariably available in the aggregate. 

It is clear that the armature 11 can rotate on two or 
morevfriction bearings. 
, Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can, 
by applying current knowledge, readily adapt it for var 
ious applications without omitting features which fairly 
constitute essential characteristics of the generic and 
specific aspects of our contribution to the art and, 
therefore, such adaptations should and are intended to 
be comprehended within the meaning and range of 
equivalence of the claims. 
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What is claimed as new and desired to be protected 
by Letters Patent is set forth in the appended claims: 

1. Apparatus for conveying a fluid, particularly liquid 
fuel, comprising a hydrodynamic pump having a rotary 
'part; an electric motor having an armature arranged to 
drive said rotary part; a housing surrounding said pump 
and motor and defining a chamber receiving pressur 
ized ?uid from said pump and surrounding said arma 
ture; a shaft mounted in said housing coaxially with said 
armature; a pair of spaced apart bearings surrounding 
said shaft, at least one of said bearings being disposed 
between said shaft and said armature, said shaft and 
said armature de?ning a space extending between said 
bearings; and auxiliary pump means driven by said ar 
mature and arranged to effect the flow of fluid between 
said chamber and said space whereby the fluid entering 
said space lubricates said bearings. 

2. Apparatus as defined in claim 1, wherein said bear 
ings are friction bearings which rotate with said arma 
ture with respect to said shaft. 

3. Apparatus as defined in claim 1, further compris 
ing a support provided in said housing for said shaft. 

4. Apparatus as de?ned in claim 1, wherein said aux 
iliary pump means comprises a pumping member dis 
posed between said rotarylpart and said armature and 
having at least one passage one end of which communi 
cates with said chamber and the other end of which 
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6 
communicates with said space. 

5. Apparatus as de?ned in claim 4, wherein said pas 
sage extends substantially radially of said shaft and its 
cross-sectional area increases gradually from said other 
toward said one end thereof. 

6. Apparatus as defined in claim 4, wherein said 
pumping member comprises two coaxial passages ex 
tending at right angles to the axis of said shaft. 

7. Apparatus as defined in claim 1, wherein said ro 
tary part is rigid with said armature and forms there 
with a rotor having an axial bore for said shaft, the di 
ameter of said bore exceeding the diameter of said 
shaft to thus provide said space between the internal 
surface of said rotor and the external surface of said 
shaft, said bearings being located in and at the ends of 
said bore and being rigid with said rotor. 

8. Apparatus as defined in claim 1, wherein at least 
one of said bearings is a porous friction bearing. 

9. Apparatus as defined in claim 1, wherein said 
pump is a side channel pump. 

10. Apparatus as defined in claim 1, wherein said 
housing is elongated and has a ?uid-admitting inlet at 
one end and a fluid-discharging outlet at the other end 
thereof, said pump being adjacent to said inlet and said 
chamber communicating with said outlet. 


