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57) ABSTRACT 
There is described a pump assembly which, in a unitary 
structure, comprises a pump proper and an electric 
pump drive motor, both contained in a common hous 
ing. A metal disc, forming part of the pump housing, is 
positioned at one end inside the common housing and 
supports a stationary shaft extending coaxially with and 
along the entire length of the pump assembly. On the 
stationary shaft journals the armature of the drive 
motor and the pump rotor member rotationally coupled 
to the armature, 

13 Claims, 3 Drawing Figures 
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Re. 29,445 

PUMP AND ELECTRIC DRIVE MOTOR UNIT 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

This invention relates to a pump structure, particu 
larly a fuel delivery pump including, in a unitary assem 
bly, a pump proper and an electromotor and having a 
housing which is filled with the flow medium. The 
rotary armature of the electromotor is submerged in the 
flow medium which also serves as a lubricant for the 
bearings of the rotary components. 
A pump of the aforenoted type, as disclosed, for ex 

ample, in U.S. Pat. No. 3,259,072, comprises a housing 
which is made of a synthetic material and which is 
formed of a plurality of cylinders in an end-to-end ar 
rangement. The electromotor is located in the cylindri 
cal main portion of the housing. One side of the latter is 
bounded by a closure which contains the electric termi 
nals and the support for the carbon brushes. To the 
other end of the housing there is attached a pump hous 
ing which is also made of a synthetic material and 
which has a diameter greater than that of the motor 
housing. The pump housing accommodates a centrifu 
gal pump and has an inlet port and an outlet port. The 
motor chamber is filled with the flow medium of inter 
mediate pressure through particular ports provided in 
the separating wall between the motor chamber and the 
pump chamber for lubricating the bearings and cooling 
the armature of the motor. 
In the manufacture of the aforeoutlined pump, syn 

thetic material is used to a significant extent. Since syn 
thetic materials in general have only low strength val 
ues that are far below those of metallic parts, the com 
ponents of this pump have to be of very substantial 
thickness resulting in a very bulky overall structure. 
OBJECT, SUMMARY AND ADVANTAGES OF 

THE INVENTION 

It is an object of the invention to provide an improved 
fuel delivery pump of the aforenoted type which is of 
greatly reduced size despite an extensive use of parts 
made of synthetic material. 

Briefly stated, according to the invention the pump 
and-motor unit has a base body comprising a metal disc 
and a stationary metal shaft press-fitted at one end into 
the metal disc. The metal disc, which is disposed at one 
end of the unit, forms part of a pump housing accommo 
dating a rotor member. On the stationary shaft there 
journals, axially spaced from the pump housing, the 
armature of the electric drive notor. The rotor member 
is rotationally coupled to the armature. The entire 
pump-and-motor unit is contained in an external hous 
ing of very simple, preferably rotationally symmetrical 
configuration. 
The aforeoutlined structure has the advantage that 

the pump component, which is exposed to significant 
wear, is built of materials which excel in wear resis 
tance. All other parts which are only slightly, if at all, 
exposed to wear may be made of easily machinable 
materials having lesser strength (such as synthetic mate 
rials). Since the last-named parts are supported by the 
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stationary metal shaft and the external housing and, 
further, since they themselves do not perform any sup 
porting or carrying function, they may be relatively 
thin-walled. The metal (particularly steel) parts, be 
cause of their simple shape, can be sintered components. 
The entire pump-and-motor unit may be of very small 
dimensions, although it is made to a significant extent 
particularly the very expensive shaped parts - of syn 
thetic material. 
The invention will be better understood, as well as 

further objects and advantages become more apparent, 
from the ensuing detailed specification of two exem 
plary embodiments taken in conjunction with the draw 
Ing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a longitudinal sectional view of the first 
embodiment of the invention; 
FIG. 2 is a cross-sectional view alone line I-II of 

FIG. 1; and 
FIG, 3 is a longitudinal sectional view of the pump 

component of the second embodiment of the invention. 
DESCRIPTION OF THE EMBOOMENTS 

Turning now to FIGS. 1 and 2, the pump assembly 
comprises two principal components: an electromotor 
and a pump proper, both accommodated in an external 
housing 1 which has a cylindrical shape and is, at one 
end, provided with a funnel-like terminus 2. In the cen 
ter of the latter there is arranged an integral, outwardly 
extending inlet nipple 3. 
Within the housing 1, on the funnel-shaped terminus 2 

there is positioned a circular metal disc 4 which sup 
ports a stationary shaft 5 press-fitted at one end concen 
trically into the disc 4. The latter and the metal shaft 5 
- preferably both made of steel - form together the 
base body of the pump-and-motor unit. 
For sealing the inner space of the pump-and-motor 

unit, between the periphery of the metal disc 4 and the 
inner wall of the housing 1 there is fitted an O-ring 33. 
On the metal disc 4 there is disposed an intermediate 

plate 6 which contains a pump work chamber 7 formed 
as a throughgoing opening and a closure plate 8. The 
metal disc 4, the intermediate plate 6 and the closure 
plate 8 are tightened to one another in a fluid-tight 
manner by means of bolts 9 and constitute together the 
pump housing. 
The pump work chamber 7 has a cylindrical inner 

wall and is arranged slightly eccentrically with respect 
to the fixed shaft 5. In the pump work chamber 7 there 
is situated for rotation a pump rotor member 10 dis 
posed in axial alignment with the shaft 5. The diameter 
of the rotor member 10 is so designed that it almost 
contacts the inner wall of the pump work chamber 7 to 
be in a fluid-tight relationship therewith. Thus, between 
the rotor member 10 and the inner wall of the pump 
work chamber 7 there is formed a sickle-shaped deliv 
ery chamber 50, best seen in FIG. 2. In radial slots 11 
(FIG. 2) of the pump rotor member 10 there are dis 
posed rollers 12 dividing, in a known manner, the deliv 
ery chamber into individual cells which, during the 
rotation of the rotor member 10, alternately expand and 
Contract. 
The suction side of the pump component communi 

cates through an opening 13 in the metal disc 4 with the 
inlet nipple 3. The pressure side of the pump component 
communicates through openings 14, 14 in the closure 
plate 8 with the motor chamber of the unit which is 
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adjoining the pump component and in which there is 
disposed the armature assembly 19 of the electromotor. 
The pump rotor member 10 is inserted on a driving 

sleeve 15 which, in turn, journals on the shaft 5. At the 
periphery of the driving sleeve 15 there are provided 
five resilient projections 16 which serve to transmit the 
torque from the driving sleeve 15 to the pump rotor 
member 10. Accordingly, the projections 16 extend into 
five complemental grooves 17 provided in the inner 
wall of a central opening of the pump rotor member 10. 
The axial length of the projections 16 corresponds to 

the length of the rollers 12 which, in turn, are of the 
same length - aside from a slight play - as the thick 
ness of the intermediate plate 6. Thus, the projections 16 
extend from the metal disc 4 to the closure plate 8. In 
this manner the driving sleeve 15 is immobilized in an 
axial direction. 
At the other end of the driving sleeve 15, which is 

remote from the pump component, there are provided 
projections 18 which are similar to projections 16. The 
aforenoted end of the driving sleeve 15, together with 
the projections 18, extend into a central, cylindrical 
passage 19 of the armature 19. The inner wall of the 
passage 19’ is provided with axially parallel grooves 20 
each receiving a projection 18. Each groove 20 has, at 
its end adjacent the mouth of the passage 19, an ele 
vated portion 21, so that the projections 18 may snap 
therebehind upon the introduction of the driving sleeve 
15 into the passage 19 during assembly. In this manner 
the armature 19 is prevented from axially shifting with 
respect to the driving sleeve 15. 
The armature plates 22 are press-fitted as a stack 22 on 

two bearing sleeves 23. The latter are disposed approxi 
mately at the mid portion of the armature 19 that in 
cludes the collector 24. The two sleeves 23 constitute 
the main bearing of the rotary armature arranged on the 
fixed shaft 5. The entire armature 19 is, together with 
the solenoids wound over the armature plates and the 
collector, surrounded by a sprayed-on coating which 
includes the passage 19. 
The permanent magnets 25 forming part of the elec 

tromotor are inserted in outwardly open recesses 26 of 
a support structure 27 which is made of a synthetic 
material and which surrounds the armature in a tubular 
ae. 

The support structure 27 which is reinforced by 
means of axially parallel webs 28 is secured in the hous 
ing 1 against rotation. On the support structure 27 there 
is inserted, with a slight force-fit, a tubular sheet metal 
member 29 which is made of a magnetically conductive 
material. The magnets 25 are thus permanently encased 
from all sides. Consequently, fragments from the usu 
ally very brittle permanent magnets 25 cannot fall into 
the notor chamber and thus cannot interfere with the 
rotation of the armature 19. 
In the support structure 27, at its portion surrounding 

the collector 24, there are provided support means for 
the carbon brushes 30, the suppressor chokes 41, as well 
as all components necessary for conducting current. 

In the support structure 27, along the terminus of the 
shaft 5 which is remote from the pump component, 
there are provided a plurality of ribs31 which serve for 
the centering of the shaft 5. 
The pump-and-motor unit is closed at its end remote 

from the funnel-like portion 2 of the housing 1 by means 
of a closure 32 which is in engagement with the support 
structure 27 and which is surrounded by an O-ring 34. 
An outlet nipple 35 containing a check valve 42 is inte 
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4. 
gral with the closure 32 and extends outwardly there 
from. The closure 32 is inserted with a slight force fit on 
the support structure 27 which, in turn, is inserted on 
the metal disc 4 and is immobilized in its position by 
means of wedges (not shown) provided in the external 
housing 1. 
The flow medium is drawn by the pump component 

through the intake nipple 3 and forced through the 
openings 14, 14 in the closure plate 8 into the motor 
chamber. The flowing medium cools the armature 19 
and lubricates the bearing faces of the driving sleeve 15 
and the bearing sleeves 23. The flow medium leaves the 
pump assembly through the outlet nipple 35. 
Turning now to FIG. 3, the embodiment shown 

therein corresponds substantially to that of the first 
embodiment. The difference resides in the provision of 
an additional overflow valve which is adapted to estab 
lish communication between the pressure side and the 
suction side of the pump component. For this purpose in 
the metal disc 4 there is provided a throughgoing port 
36 which communicates with the pressure side of the 
pump. The opening 36 is closed by means of a valve flap 
38 including a soft-elastic sealing body 17. The closing 
force is supplied by a flat spring 40 engaging a clamping 
ring 39 mounted on a projecting terminus of the station 
ary shaft 5'. 
The aforedescribed overflow valve is incorporated in 

pump-and-motor units where a predetermined very 
narrow tolerance must not be exceeded. 
The setting of the opening pressure of the overflow 

valve 38 may be set or changed even in an assembled 
condition of the pump assembly. For this purpose the 
clamping ring 39 is shifted axially by means of a tool 
introduced through the inlet nipple 3'. 

It is a characteristic of the pump-and-motor unit ac 
cording to the invention that the metal components 
(thus those which are less easily machinable) have a 
very simple configuration, whereas the components of 
more complicated shape are made of an easily machin 
able material such as a synthetic material. 
That which is claimed is: 
1. A pump-and-motor unit comprising, in combina 

tion: 
A. an elongated external housing having an inlet open 
ing at one end and an outlet opening at the other end 

B. a base body contained in said external housing and 
formed of 
1. a metal disc secured at one end within said 
external housing adjacent one of said openings and 

2. a stationary shaft affixed to said metal disc and 
extending within said external housing substan 
tially along the entire length thereof toward said 
other opening 

C. an electrical motor including an armature axially 
spaced from located between said metal disc and 
said other opening and journaling on said stationary 
shaft and being exposed to the flow of liquid 
medium through said pump-and-motor unit 

flowing from said inlet opening to said outlet opening 
D. a pump rotor member disposed within said exter 

nal housing; and 
E. means rotationally coupling said pump rotor men 
ber to said armature. 

2. A pump-and-motor unit as defined in claim 1, in 
cluding 
A. an intermediate plate in a face-to-face engagement 
with said metal disc, 
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B. a closure plate in a face-to-face engagement with 
said intermediate plate, and 

C. a pump work chamber accommodating said pump 
rotor member and constituted by a throughgoing 
opening provided in said intermediate plate, said 
pump work chamber bounded at one axial end by 
said metal disc and bounded at the other axial end 
by said closure plate. 

3. A pump-and-motor unit as defined in claim 2, 
wherein said metal disc is made of sintered steel and said 
intermediate plate, said closure plate and said pump 
rotor member are made of a metal. 

4. A pump-and-motor unit as defined in claim 2, 
wherein said intermediate plate, said closure plate and 
said pump rotor member are made of steel. 

5. A pump-and-motor unit as defined in claim 1, said 
armature including 
A. a collector ring disposed at one end of said arma 

ture, 
B, at least one bearing sleeve surrounding said station 
ary shaft and slidably contacting the same, said 
bearing sleeve being disposed approximately along 
the mid portion of said armature with respect to the 
entire length thereof, 

C. a stack of armature plates press-fitted on said bear 
ing sleeve, 

D. an armature coil surrounding said armature plates 
and 

E. a coating of synthetic material forming the exter 
nal, encompassing casing of said armature. 

6. A pump-and-motor unit as defined in claim 1, said 
means rotationally coupling said pump rotor member to 
said armature being formed of a driving sleeve sur 
rounding said stationary shaft and having driving means 
at both ends, said driving means being in rotationally 
coupling engagement with said armature and with said 
pump rotor member. 

7. A pump-and-motor unit as defined in claim 6, 
wherein said driving means forming part of said driving 
sleeve includes two sets of projections arranged circum 
ferentially at both axial end portions of said driving 
sleeve, one set of said projections engaging said pump 
rotor member, said last-named projections having an 
axial length substantially equal to that of said pump 
rotor member, the other set of said projections engaging 
complemental axial grooves formed in said armature, 
the axial length of said last-named projections being 
substantially equal to that of said axial grooves, the 
outer axial end of each projection being flush with the 
radial terminal face of the associated end portion of said 
driving sleeve. 

8. A pump-and-motor unit as defined in claim 7, 
wherein each complemental axial groove formed in said 
armature contains a radially inwardly projecting ele 
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vated portion snapping behind the corresponding pro 
jection of the set associated with said armature for se 
curing the latter against axial displacement with respect 
to said driving sleeve. 

9. A pump-and-motor unit as defined in claim 1, in 
cluding 
A. a support structure made of synthetic material and 
surrounding said armature in a tubular manner 
within said external housing, said support structure 
containing outwardly open recesses arranged cir 
cumferentially, 

B. a plurality of permanent magnets forming part of 
said electric motor and disposed in said recesses and 

C. a tubular sheet metal member made of a magneti 
cally conductive material and surrounding support 
structure within said external housing. 

10. A pump-and-motor unit as defined in claim 1, 
including an inlet nipple formed as an internal compo 
nent of said external housing. 

11. A pump-and-motor unit as defined in claim 1, 
including an outlet nipple containing a check valve. 

12. A pump-and-motor unit as defined in claim 1, 
further including 
A. a throughgoing port provided in said metal disc, 

said port connecting the pressure side of said pump 
rotor member with the inlet of the pump-and-motor 
unit, 

B. a flap valve, including a soft-elastic sealing body 
cooperating with said port, 

C. a spring urging said flap valve into contact with 
said metal disc to close said port, and 

D. a clamping ring secured to an end portion of said 
stationary shaft and serving as a support for said 
spring, said last-named end portion projecting be 
yond said metal disc in a direction away from said 
a nature. 

13. A pump-and-motor unit comprising, in combination 
A. an elongated housing having a liquid-admitting inlet 
end and an opposite liquid-discharging outlet end 

B. a shaft fixedly mounted in said housing 
C. a pump installed in said housing adjacent one of said 
ends and including a first rotor mounted on and rotat 
able relative to said shaft to thereby cause liquid to 
flow from said liquid-admitting inlet end to said liquid 
discharging-outlet end 

D. an electric motor installed in said housing between 
said pump and said other end and having a second 
rotor mounted on and rotatable relative to said shaft 
and being exposed to the liquid flowing from said 
liquid-admitting inlet end to said liquid-discharging 
outlet end and 

E. elastic torque-transmitting means connecting said 
roops, 


