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57 ABSTRACT 
The invention relates to a pump assembly which may 
be utilized as a fuel oil pump and which has construc 
tional features which minimize the possibility of air 
binding. The assembly has a rotating casing member in 
which pumping elements are housed and which is sur 
rounded by a casing so as to form a suction chamber 
which surrounds the rotating casing member. The ro 
tation of the casing member causes liquid in the suc 
tion chamber to also rotate. and form a ring of liquid. 
The rotating casing member has an eccentrically posi 
tioned inlet which passes through the ring of liquid so 
formed once during each cycle of rotation and this in 
sures the introduction of liquid, as distinguished from 
only air, into the inlet. 

3 Claims, 2 Drawing Figures 
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LIQUID PUMP, PARTICULARLY A FUEL-OIL 
PUMP 

The invention relates to a liquid pump, particularly 
a fueloil pump, having a suction chamber on the input 
side and an eccentric intake orifice in the pump casing. 
With many pump systems it is not possible to prevent 

the liquid from picking up air. This air tends to collect 
in the suction chamber. If the air-cushion becomes too 
great, the pump no longer delivers liquid, but air. The 
situation is particularly aggravated if at the moment of 
start-up there is so much air in the suction chamber 
that the intake orifice is no longer covered by liquid, 
since then no oil is delivered during the start-up period 
and thus there is possibility of the full delivery pressure 
not being reached. 
A further difficulty is that liquid pumps are mounted 

in a very large variety of positions. If the pump has an 
eccentric intake orifice, permitting the use of a rela 
tively short suction passage which therefore offers little 
resistance to flow, then there exists the possibility that 
the intake orifice will be disposed at the top in the case 
of a pump having a horizontal shaft. This means that 
even when only a little air passes into the suction cham 
ber, the intake orifice lies entirely above the level of the 
oil. It is therefore known to provide the intake orifice 
in the middle or at least in the middle zone of the pump 
in order to ensure that the intake orifice is covered with 
liquid at the moment of start-up, irrespective of the po 
sition in which the pump is installed. 

It is also known practice continuously to deliver part 
of the air with the liquid during operation of the pump. 
For this purpose a plate containing openings or pas 
sages is fitted on the input side of the intake orifice, 
some of these openings or passages terminating in the 
liquid chamber and some in the air chamber. This ar 
rangement however increases the resistance to suction. 
The object of the invention is to provide a liquid 

pump of the initially described kind which enables an 
eccentric intake orifice to be used but which neverthe 
less permits the full delivery pressure to be reached in 
a short start-up period and in any position in which the 
pump is installed, and which also makes it possible for 
the intake opening to terminate directly in the suction 
chamber while achieving proper discharge of air during 
normal operation of the pump. 
According to the invention, this object is achieved by 

providing, in the suction chamber, a circulating ele 
ment which rotates the liquid contained in the suction 
chamber and which rotates with the pump drive. 
The liquid caused to rotate forms a circle inside 

which air is located. Generally, an annular intermediate 
zone containing a mixture of air and liquid is also 
formed. If the radius of the air chamber or of the transi 
tion zone exceeds the eccentricity of the intake orifice, 
then the pump continuously draws off some air in addi 
tion to the liquid. The position in which the pump is in 
stalled does not affect the situation since even when the 
eccentric intake orifice is not covered at all by liquid 
at the moment of start-up, then after a few revolutions 
of the circulating element the liquid is distributed in 
such manner that the pump can take in liquid. 

In a preferred embodiment, the circulating element 
is constituted by the pump casing. This results in a very 
simple construction. Furthermore, the intake orifice 
moves over a circular path. Even if it should lie in the 
air chamber during start-up of the pump, then after the 
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2 
casing has rotated over a short distance the intake ori 
fice becomes immersed in the liquid and the pump can 
start to deliver. 

It is also expedient if the inlet orifice to the suction 
chamber has a smaller radial clearance than the intake 
orifice. In an arrangement of this kind the liquid is 
driven by centrifugal force even when on its way from 
the inlet orifice to the intake orifice. The pump there 
fore acquires a greater suction capacity. 

Additionally, the pump casing may be profiled to im 
prove rotation. For example, screws which are other 
wise sunk into the casing may project by their heads 
into the suction chamber. 
Advantage accrues if the suction chamber extends in 

known manner over the periphery of the pump casing. 
Then the peripheral surface of the pump casing also 
contributes towards rotating the liquid in a positive 
late. 

In another arrangement, the rotor of the electric 
drive motor may be part of the pump casing and the lat 
ter may be mounted on a stationary shaft upon which 
a gearwheel of the pump is secured. This results in a 
pump of very simple construction. 

In particular, the suction chamber may be bounded 
at its ends by two walls in which the shaft is held, and 
along its periphery by a wall extending through the gap 
between the rotor and stator of the motor. In this way, 
there is provided a very large circulating element which 
quickly sets the liquid in rotation. Furthermore, the ro 
tating parts of the motor are cooled by the liquid. 

Also, the pressure duct can extend outwardly 
through the shaft. This obviates the need for a gland be 
tween the motor and the pump. 
The invention will now be described in more detail by 

reference to an embodiment illustrated partially sche 
matically in the drawing, in which: 
FIG. 1 is an axial section through a liquid pump ac 

cording to the invention, and 
FIG. 2 is a cross-section along the line A-A of FIG. 

1. 
The liquid pump embodies a drive motor comprising 

a stator 1 and a rotor 2. The latter is part of the pump 
casing 3 since a rotor element 4, a ring 5 and an end 
plate 6 are joined together by means of screw-bolts 7. 
The ring has an eccentric opening in which a toothed 
ring 8 rotates. This, together with a toothed wheel 9 
constitutes pump chambers 10 which intermittently in 
crease and decrease in size. The toothed wheel 9 is se 
cured to a shaft 12 by means of a pin 11 so that it can 
not rotate relatively to the shaft which is secured in two 
end walls 13 and 14. The end walls are interconnected 
by a peripheral wall 15 which extends through the gap 
between the stator and the rotor of the motor. The 
pump is also enclosed by two casing parts 16 and 17. 
The walls 13, 14 and 15 define a suction chamber 18. 

This has an inlet orifice 19. The liquid contained in the 
suction chamber flows around the entire pump casing 
3 and also flows over the rotor 2. Provided in the end 
plate 6 is an off-centre intake orifice 20 which is lo 
cated at the same level as the chamber 10 formed by 
teeth. An outlet passage 21 in the end plate 6 leads by 
way of an annular groove 22 to an axial bore 23 in the 
shaft 12 through which bore pressurized liquid can be 
drawn off. The radius R of the intake orifice 20 is 
greater than the radius R of the inlet orifice 19. 
When the pump is set in motion, the casing 3 rotates 

in the suction chamber 18. The oil contained therein is 
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forced outwards by centrifugal force, the entire surface 
of the pump casing 3, including the profiled portions 
formed by the heads 7 of the screws, becoming effec 
tive. The air contained in the suction chamber passes 
into the interior of the circle of liquid. As soon as the 
interface between the air and the liquid moves across 
the circle 24, part of the air is discharged through the 
suction orifice 20 with the liquid. Since in practice 
there is no well-defined interface between the liquid 
and the air, but a transition zone in which there is a 
mixture of air and liquid, air is discharged in a still more 
uniform manner. 

If it is assumed that the intake orifice 20 is positioned 
at the uppermost point at the moment of start-up and 
the suction chamber 18 contains so much air that an 
interface occurs 25, then the intake orifice 20 moves to 
below the level of the liquid even after the pump casing 
3 has rotated over a short distance, and the pump be 
gins to deliver liquid. 
However, even in the case in which the intake orifice 

20 remains stationary and only the liquid is caused to 

O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

4 
rotate, the circle of liquid shown in the drawing would 
be created after a few revolutions and this would en 
sure the supply of liquid to the intake orifice 20. 

I claim: 
1. A pump assembly comprising a casing member ro 

tatable about a fixed axis, a casing surrounding said 
casing member and forming a suction chamber there 
between, said casing member having an inlet eccentri 
cally spaced relative to said axis, said casing has an in 
take orifice eccentrically spaced relative to said axis, 
said inlet being spaced a greater distance from said axis 
than said intake orifice. 
2. A pump assembly according to claim 1 wherein 

said casing member has a profiled surface to aid the ro 
tation of liquid in said suction chamber. 
3. A pump assembly according to claim 1 including 

a centrally disposed shaft in fixed relation to said cas 
ing, an electric drive motor having a rotor and a stator, 
said rotor being attached to said casing for rotation 
therewith. 
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