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(54) A self-priming centrifugal pump

(57) A self-priming centrifugal pump comprising a
pump body (2), a motorised impeller (8) mounted inter-
nally to the pump body (2) and a diffuser (13) positioned
downstream of the impeller (8), with reference to the di-
rection of flow of a liquid in the pump (1). The diffuser
(13) has a first and a second wall (14), (15) defining be-
tween them an annular diffusion chamber (16). The dif-
fusion chamber (16) has a first segment (18) and a sec-
ond segment (19), the one being the continuation of the
other, the first segment (18) corresponding, in use, to

an upper portion of the diffusion chamber (16). The first
wall (14) has a plurality of openings (17) positioned
along its own outer circumferential periphery to allow the
entry of the flow of liquid exiting the impeller (8) into the
diffusion chamber (16), whilst the second wall (15) is
substantially closed in correspondence with the first
segment (18), and it has at least a through hole (20) in
correspondence with the second segment (19), to put
in communication the second segment (19) of the diffu-
sion chamber (16) with the delivery chamber (5).
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Description

[0001] The present invention relates to a self-priming
centrifugal pump of the kind described in the preamble
to claim 1.
[0002] Currently known self-priming centrifugal
pumps have an intake conduit axially facing the impeller,
downstream of which a diffuser, coaxial to the impeller
itself, guides the pumped liquid into a delivery chamber
which in many practical applications surrounds the in-
take conduit. An opening obtained in the intake conduit
in correspondence with an area thereof, shaped as a
Venturi tube, causes the liquid present in the delivery
chamber, when the pump is started, to be thrust through
the opening, thereby creating a vacuum at the start of
the Venturi tube, which allows to aspirate from the inlet
of the pump body any air present therein.
[0003] Currently known diffusers have a diffusion
chamber that is delimited by two opposite walls, whereof
one is oriented towards the impeller and another one
towards the delivery chamber. Through the outer cir-
cumferential periphery of the wall oriented towards the
impeller a plurality of openings are obtained, which allow
the entry of the flow of liquid exiting the impeller into the
diffusion chamber.
[0004] Also through the wall oriented towards the de-
livery chamber are generally obtained one or more holes
which put the diffusion chamber in communication with
the delivery chamber.
[0005] In a first known embodiment, described in US
Patent 2 934 021, through the wall oriented towards the
delivery chamber are obtained four groups of small
holes. The four groups are then positioned above, be-
low, and at the two sides of the axis of the impeller.
[0006] A second known embodiment of the diffuser is
instead described in the patent EP 361 328.
[0007] In this embodiment, the diffuser has a single
annular hole extending between the wall oriented to-
wards the delivery chamber and the part of the intake
conduit that is inserted internally to the delivery chamber
itself (Figures 1 and 2).
[0008] Both known solutions described above, how-
ever, have the considerable drawback of a relatively
high, and anyway not optimal, self-priming time of the
pump.
[0009] As is well known, upon starting, in the pump
starts to re-circulate the liquid present in the delivery
chamber through the intake conduit. In this way, thanks
to the Venturi tube conformation of the intake conduit,
the pump gradually sucks in the air (or the gaseous fluid)
present in the intake conduit upstream of the point
shaped as a Venturi tube. The air which becomes mixed
with the liquid in the intake conduit must subsequently
be separated therefrom in correspondence with the de-
livery chamber to be ejected from the delivery conduit.
[0010] The self-priming time, for an equal length of the
intake conduit (construed both as a conduit within the
pump, and as a pipeline outside the pump, such as the

suction pipe of a well), thus depends on the ability of the
pump to suck in the air present in the intake conduit, to
separated from the liquid and to eject it through the de-
livery conduit.
[0011] As stated, currently known pumps have a rel-
atively high self-priming pump, due to their mediocre
ability to separate the air from the liquid inside the de-
livery chamber.
[0012] In this situation, the technical task constituting
the basis of the present invention is to provide a self-
priming centrifugal pump that overcomes the aforemen-
tioned drawbacks.
[0013] In particular, the technical task of the present
invention is to provide a self-priming centrifugal pump
that has a reduced self-priming time relative to currently
known pumps.
[0014] The specified technical task and the objects
set out herein are substantially achieved by a self-prim-
ing centrifugal pump as described in the accompanying
claims.
[0015] Further features and the advantages of the
present invention shall become more readily apparent
from the detailed description of some preferred, but not
exclusive, embodiments of a self-priming pump illustrat-
ed in the accompanying drawings, in which:

- Figure 1 shows a front view of a detail of a diffuser
of a self-priming centrifugal pump in accordance
with the prior art;

- Figure 2 shows a section view of the detail of Figure
1 according to the line II-II;

- Figure 3 shows a front view of a detail of a diffuser
of a self-priming centrifugal pump constructed ac-
cording to a first embodiment of the present inven-
tion;

- Figure 4 shows a top view of the detail of Figure 3;
- Figure 5 shows a front view of a detail of a diffuser

of a self-priming centrifugal pump constructed ac-
cording to a second embodiment of the present in-
vention;

- Figure 6 shows a top view of the detail of Figure 5;
- Figure 7 shows a front view of the diffuser of Figure

3 with an additional element highlighted;
- Figure 8 shows a top view of the diffuser of Figure 7;
- Figure 9 shows a front view of the diffuser of Figure

5 with an additional element highlighted;
- Figure 10 shows a top view of the diffuser of Figure

9;
- Figure 11 shows a front view of a detail of the dif-

fuser of Figure 9;
- Figure 12 shows a section view of the detail of Fig-

ure 11 according to the line XII-XII;
- Figure 13 shows a front view of the detail of the dif-

fuser of Figure 7;
- Figure 14 shows a sectioned view of the detail of

Figure 13 according to the line XIV-XIV; and
- Figure 15 shows a schematic and partially sec-

tioned side view of a self-priming centrifugal pump
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according to the present invention.

[0016] With reference to the aforementioned figures,
the reference number 1 globally designates a self-prim-
ing centrifugal pump according to the present invention
(Figure 15).
[0017] The pump 1, shown in Figure 15, comprises a
pump body 2 set horizontally side by side with an electric
motor 3 provided with its own connection box 4.
[0018] Inside the pump body 2 are identified a delivery
chamber 5, a pumping chamber 6 and an intake conduit
7.
[0019] In the pumping chamber 6 is mounted a mo-
torised centrifugal impeller 8 (of a known type) rigidly
connected to the shaft 9 of the electric motor 3.
[0020] The intake conduit 7 extends between an in-
take hole 10, obtained in an upper part of the pump body
2, and the pumping chamber 6 into which it opens in
alignment with the axis of the impeller 8.
[0021] In its own intermediate portion shaped as a
Venturi tube 11, the intake conduit 7 has a branch 12
open towards the delivery chamber 5.
[0022] The pumping chamber 6 is also peripherally in
communication with the delivery chamber 5 through a
diffuser 13 (Figures 7-10).
[0023] In the illustrated embodiment, the intake con-
duit 7 and the delivery chamber 5 are positioned on the
same side of the impeller 8 (but this solution is not man-
datory), and the diffuser 13 is rigidly mounted between
the inner wall of the pump body 2 and the outer wall of
the intake conduit 7.
[0024] The diffuser 13, which is positioned down-
stream of the impeller 8 with reference to the flow of the
liquid in the pump 1, is constituted mainly by a first and
by a second wall 14, 15, substantially shaped as annuli,
which identify between them a diffusion chamber 16
having, at least mainly, continuous annular develop-
ment.
[0025] The first wall 14 (Figures 3-6) is oriented to-
wards the impeller 8 whilst the second wall 15 (Figures
11-14) faces the delivery chamber 5 of the pump 1.
[0026] The communication between the pumping
chamber 6 and the diffusion chamber 16 is assured by
a plurality of openings 17 positioned along the outer cir-
cumferential periphery of the first wall 14, which allow
the entry of the flow of liquid exiting the impeller 8 into
the diffusion chamber 16.
[0027] In the diffusion 16 can be identified a first seg-
ment 18 and a second segment 19, one being a contin-
uation of the other, in which the first segment 18 corre-
sponds, in use, to the central upper portion of the ring
defined by the diffusion chamber 16. In particular, in the
illustrated embodiments, the diffuser 13 has, viewed
frontally, annulus shape, and the first segment 18 can
be frontally identified as the upper sector of said circular
crown (Figures 7 and 9).
[0028] The second wall 15 is substantially closed in
correspondence with the first segment 18 of the diffu-

sion chamber 16, whilst it has one or more through holes
20 in correspondence with the second segment 19. Said
through holes 20 have the purpose of putting in commu-
nication the second segment 19 of the diffusion cham-
ber 16 with the delivery chamber 5, thus allowing the
passage of the liquid in substantially axial direction.
[0029] Depending on the embodiments, in corre-
spondence with the first segment 18 of the diffusion
chamber 16, the second wall 15 can be either complete-
ly closed (Figures 9-12), or it can have, in correspond-
ence with the summit part of the first segment 18 of the
diffusion chamber 16, a small vent hole 21 to allow the
exit of any air present in the diffusion chamber 16 to-
wards the delivery chamber 5 (figures 7, 8, 13, 14).
[0030] The presence or absence of the vent hole 21
depends on the dimensioning of the diffuser 13. In par-
ticular when the extension of the first segment 18 is rel-
atively high (Figure 13), the vent hole 21 is necessary
to prevent air from accumulating in the upper part of the
diffusion chamber 16. On the contrary, if the extension
of the first segment 18 of the diffusion chamber 16 is
relatively reduced (Figure 11), the presence of the hole
21 is not indispensable since any air accumulated in the
upper part of the diffusion chamber 16 would in any case
be driven towards the delivery chamber 5 by the liquid
in swirling motion which flows inside the diffuser 13.
[0031] Advantageously, the through hole 20 (or the
through holes 20 as the case may be) positioned in cor-
respondence with the second segment 19 of the diffu-
sion chamber 16 has elongated shape along the devel-
opment of the second segment 19 itself, and covers
most of the development thereof in order to maximise
the flow of liquid from the diffusion chamber 16 to the
delivery chamber 5.
[0032] The illustrated embodiments comprise a plu-
rality of through holes 20, distributed in succession
along an arc of circumference having for its centre the
axis of the impeller 8, but other embodiments may also
comprise a single through hole 20 with equivalent size
and shape.
[0033] As shown in particular in Figures 3 through 6
which show the diffuser 13 without the second wall 15,
in the illustrated embodiments, the diffuser 13 further
comprises a plurality of spacers 22 interposed between
the first and the second wall 14, 15, integral to the first
wall 14 and positioned in correspondence with the ex-
ternal periphery of the diffusion chamber 16.
[0034] Since said spacers 22 intercept the flow of the
liquid entering tangentially into the diffusion chamber
16, they can be shaped slightly arched in order to facil-
itate the commencement in the diffusion chamber of a
motion with rotational component about the axis of the
impeller 8.
[0035] As shown in Figures 8, 10 and 15, the diffusion
chamber 16 in addition to developing in annular fashion
about the axis of rotation of the impeller 8, also has a
development component parallel to said axis in the di-
rection of the delivery chamber 5. In essence the cham-
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ber therefore develops mainly along the lateral surface
of a cone frustum with its conicity oriented towards the
delivery chamber 5.
[0036] In the delivery chamber 5 are also present two
vertical stiffening bulkheads 23 which contrast the swirl-
ing motion of the liquid about the intake conduit.
[0037] As regards the pump body 2, in the illustrated
embodiment it has, in addition to the intake hole 10, also
a delivery hole 24 and a filling hole 25 obtained in the
upper part, and a discharge hole 26 obtained in the low-
er part, all in communication with the delivery chamber
5.
[0038] At the time of installation, the pump 1 is mount-
ed with the axis of the impeller 8 preferably in horizontal
position, although slightly inclined positions are admis-
sible provided they do not compromise the self-priming
operation. Moreover, the first segment 18 of the diffusion
chamber 16 is in the highest position.
[0039] In this way, at the time the pump 1 is started,
the liquid present inside the pump body 2 is made to
flow cyclically between the delivery chamber 5, the in-
take conduit 7, the pumping chamber 6 and the diffusion
chamber 16.
[0040] In correspondence with the Venturi tube 11, air
coming from the intake conduit 7 is mixed with the liquid.
Once the liquid reaches the delivery chamber 5, the air
is released and reaches the delivery hole 24 to exit the
pump 1.
[0041] The presence of a substantially closed seg-
ment of the second wall 15 in correspondence with the
first segment 18 of the diffusion chamber 16 (the possi-
ble presence of the vent hole 21 has nearly no influence)
causes, at the time the pump 1 is started (with liquid
present only inside the pump body 2), the surface of the
liquid inside the pump body 2 not to be directly involved
by the flow of the liquid exiting the diffuser 13.
[0042] In this way the air bubbles which are separated
from the liquid which exits the diffuser 13 through the
through holes 20 do not find fluid flow to hinder their up-
ward travel towards the delivery hole 24.
[0043] On the contrary, in currently known pumps the
surface of the liquid is always involved by a flow of liquid
in swirling motion exiting the diffuser 13, parallel to the
axis of the impeller 8. In this way, any air bubbles sep-
arating from the flow exiting the diffuser 13 in the low
part of the delivery chamber 5 are intercepted by the
swirling flow and brought into circulation again and
again by the flow of liquid.
[0044] The present invention thus achieves important
advantages.
[0045] The pump of the present invention assures a
considerably shorter self-priming time than known
pumps, thanks to its own ability to separate the air bub-
bles from the flow of liquid.
[0046] It should also be noted that the present inven-
tion is relatively easy to construct and that also the cost
connected with the construction of the invention is not
high.

[0047] The invention thus conceived can be subject
to numerous modifications and variations, without there-
by departing from the scope of the inventive concept that
characterises it.
[0048] All details can be replaced by other, technically
equivalent elements and in practice all materials em-
ployed, as well as the shapes and dimensions of the var-
ious components, may be any depending on require-
ments.

Claims

1. A self-priming centrifugal pump comprising

- a pump body (2);
- a motorised impeller (8) mounted internally to

the pump body (2); and
- a diffuser (13) positioned downstream of the im-

peller (8), with reference to the direction of flow
of a liquid in the pump (1), and having a first
and a second wall (14), (15) defining between
each other a diffusion chamber (16) having, at
least mainly, continuous annular development,
said first wall (14) being oriented towards said
impeller (8) and said second wall (15) being ori-
ented towards the delivery chamber (5) of the
pump (1), said first wall (14) having a plurality
of openings (17) positioned along its own outer
circumferential periphery to allow the entry of
the flow of liquid exiting the impeller (8) into the
diffusion chamber (16), and said second wall
(15) having at least a through hole (20) to put
in communication the diffusion chamber (16)
with the delivery chamber (5);

characterised in that said annular diffusion cham-
ber (16) has a first segment (18) and a second seg-
ment (19), the once being a continuation of the oth-
er, said first segment (18) corresponding, in use, to
an upper portion of said diffusion chamber (16), and
in that said second wall (15) is substantially closed
in correspondence with said first segment (18), said
through hole (20) being obtained in correspond-
ence with the second segment (19), to put in com-
munication said second segment (19) of the diffu-
sion chamber (16) with the delivery chamber (5).

2. A self-priming centrifugal pump as claimed in claim
1 characterised in that said through hole (20) has
elongated shape along the development of the sec-
ond segment (19) of the diffusion chamber (16).

3. A self-priming centrifugal pump as claimed in claim
1 or 2 characterised in that it has a single through
hole (20) extending along most of the development
of the second segment (19) of the diffusion chamber
(16).
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4. A self-priming centrifugal pump as claimed in claim
1 or 2 characterised in that said second wall (15)
has a plurality of through holes (20) distributed
along the development of said second segment (19)
of the diffusion chamber (16).

5. A self-priming centrifugal pump as claimed in claim
4 characterised in that said plurality of holes is dis-
tributed along circumference arc.

6. A self-priming centrifugal pump as claimed in claim
1 characterised in that said diffuser (13) further
comprises a plurality of spacers (22) interposed be-
tween the first and the second wall (14), (15) and
positioned in correspondence with the outer periph-
ery of the diffusion chamber (16).

7. A self-priming centrifugal pump as claimed in any
of the previous claims, characterised in that said
diffusion chamber (16) develops mainly along the
lateral surface of a cone frustum with conicity ori-
ented towards the delivery chamber (5).

8. A self-priming centrifugal pump as claimed in any
of the previous claims, characterised in that said
first segment (18) of the diffusion chamber (16) cor-
responds, in use, to a central upper portion of said
diffusion chamber (16).

9. A self-priming centrifugal pump as claimed in any
of the previous claims, characterised in that said
second wall (15) has, in correspondence with the
summit part of the first segment (18) of the diffusion
chamber (16), a small vent hole (21) to allow the
escape of any air present in the diffusion chamber
(16) towards the delivery chamber (5).

Amended claims in accordance with Rule 86(2) EPC.

1. A self-priming centrifugal pump comprising

- a pump body (2);
- a motorised impeller (8) mounted internally to

the pump body (2); and
- a diffuser (13) positioned downstream of the im-

peller (8), with reference to the direction of flow
of a liquid in the pump (1), and having a first
and a second wall (14), (15) defining between
each other a diffusion chamber (16) having, at
least mainly, continuous annular development,
said first wall (14) being oriented towards said
impeller (8) and said second wall (15) being ori-
ented towards the delivery chamber (5) of the
pump (1), said first wall (14) having a plurality
of openings (17) positioned along its own outer
circumferential periphery to allow the entry of
the flow of liquid exiting the impeller (8) into the

diffusion chamber (16), and said second wall
(15) having at least a through hole (20) to put
in communication the diffusion chamber (16)
with the delivery chamber (5);

characterised in that said annular diffusion cham-
ber (16) has a first section (18) and a second section
(19), the one being a continuation of the other along
the ring defined by the diffusion chamber (16), said
first section (18) corresponding, in use, to an upper
portion of said diffusion chamber (16), and in that
said second wall (15) is substantially closed in cor-
respondence with said first section (18), said
through hole (20) being obtained in correspond-
ence with the second section (19), to put in commu-
nication said second section (19) of the diffusion
chamber (16) with the delivery chamber (5).

2. A self-priming centrifugal pump as claimed in
claim 1 characterised in that said through hole
(20) has elongated shape along the development
of the second section (19) of the diffusion chamber
(16).

3. A self-priming centrifugal pump as claimed in
claim 1 or 2 characterised in that it has a single
through hole (20) extending along most of the de-
velopment of the second section (19) of the diffu-
sion chamber (16).

4. A self-priming centrifugal pump as claimed in
claim 1 or 2 characterised in that said second wall
(15) has a plurality of through holes (20) distributed
along the development of said second section (19)
of the diffusion chamber (16).

5. A self-priming centrifugal pump as claimed in
claim 4 characterised in that said plurality of holes
is distributed along circumference arc.

6. A self-priming centrifugal pump as claimed in
claim 1 characterised in that said diffuser (13) fur-
ther comprises a plurality of spacers (22) interposed
between the first and the second wall (14), (15) and
positioned in correspondence with the outer periph-
ery of the diffusion chamber (16).

7. A self-priming centrifugal pump as claimed in any
of the previous claims, characterised in that said
diffusion chamber (16) develops mainly along the
lateral surface of a cone frustum with conicity ori-
ented towards the delivery chamber (5).

8. A self-priming centrifugal pump as claimed in any
of the previous claims, characterised in that said
first section (18) of the diffusion chamber (16) cor-
responds, in use, to a central upper portion of said
diffusion chamber (16).

7 8



EP 1 510 696 A1

6

5

10

15

20

25

30

35

40

45

50

55

9. A self-priming centrifugal pump as claimed in any
of the previous claims, characterised in that said
second wall (15) has, in correspondence with the
summit part of the first section (18) of the diffusion
chamber (16), a small vent hole (21) to allow the
escape of any air present in the diffusion chamber
(16) towards the delivery chamber (5).
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