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(54)  Self-priming centrifugal jet pump

(57) A self-priming centrifugal jet pump, comprising,
within the pump body (11), an ejector designed to gen-
erate the suction required to prime the liquid to be
pumped, the ejector comprising a Venturi duct (12),
which is contiguous to the inlet (26) of the impeller (13)
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of the pump (10), preceded by a nozzle (14), the Venturi
duct (12) and the nozzle (14) being aligned and forming
between them at least one suction orifice (15), the nozzle
(14) and the Venturi duct (12) lying substantially at right
angles to the rotation axis (17) of the impeller (13).
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Description

[0001] The present invention relates to a self-priming
centrifugal jet pump.

[0002] Self-priming centrifugal jet pumps are particu-
larly suitable for supplying water in domestic systems,
small-scale farming, gardening and in general where self-
priming is necessary.

[0003] These self-priming pumps generally comprise,
within the pump body, which is coupled by means of a
flange to the dome that contains the electric motor drive,
an ejector designed to generate the suction required to
prime the liquid to be pumped; such ejector is arranged
coaxially and adjacent to the impeller suction port and is
constituted by a Venturi tube preceded by a nozzle, which
are arranged coaxially and form between them an annu-
lar suction orifice.

[0004] The pump body is constituted by a cup-shaped
element with an intake port, whose axis is parallel to the
rotation axis of the impeller, and a delivery port, whose
axis is perpendicular to the axis of the intake port.
[0005] Such cup-shaped element has a depth, in the
direction of the axis of the impeller, such as to contain a
Venturi duct capable of generating the desired suction.
[0006] Coaxiality of the nozzle, the Venturi duct and
the impeller determines, for the pump body, a space oc-
cupation which makes it difficult or impossible to install
the pump if the installation site designed to receive it is
particularly tight and difficult to access.

[0007] The aim of the present invention is to provide a
self-priming centrifugal jet pump that is more compact
than known pumps having a similar performance.
[0008] Within this aim, an object of the present inven-
tion is to provide a self-priming pump that has a simplified
structure and therefore can be assembled quickly and
easily.

[0009] Anotherobjectof the presentinventionis to pro-
vide a self-priming centrifugal jet pump that can be man-
ufactured cheaply with known systems and technologies.
[0010] This aimand these and other objects, which will
become better apparent hereinafter, are achieved by a
self-priming centrifugal jet pump, which comprises, within
the pump body, an ejector designed to generate the suc-
tion required to prime the liquid to be pumped, said ejector
comprising a Venturi duct, which is contiguous to the inlet
of the impeller of the pump, preceded by a nozzle, the
Venturi duct and the nozzle being aligned and forming
between them at least one suction orifice, said self-prim-
ing centrifugal jet pump being characterized in that said
nozzle and said Venturi duct lie substantially at right an-
gles to the rotation axis of the impeller.

[0011] Further characteristics and advantages of the
invention will become better apparent from the following
detailed description of four preferred but not exclusive
embodiments thereof, illustrated by way of non-limiting
example in the accompanying drawings, wherein:

Figure 1 is a sectional side view of a pump according
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to the invention in a first embodiment thereof;
Figure 2 is an exploded perspective view of the pump
according to the invention in the first embodiment;
Figure 3 is a rear view of a detail of Figure 2;
Figure 4 is a sectional side view of a pump according
to the invention in a second embodiment thereof;
Figure 5 is a front view of a detail of the pump ac-
cording to the invention in the second embodiment;
Figure 6 is a sectional side view of a pump according
to the invention in a third embodiment thereof;
Figure 7 is a front view of a detail of the pump ac-
cording to the invention in the third embodiment;
Figure 8 is a sectional side view of a pump according
to the invention in a fourth embodiment thereof;
Figure 9 is a front view of a detail of the pump ac-
cording to the invention in the fourth embodiment.

[0012] Withreferencetothefigures, aself-primingcen-
trifugal jet pump according to the invention is generally
designated, in its first embodiment, by the reference nu-
meral 10.

[0013] The self-priming pump 10 comprises, within a
pump body 11, an ejector designed to generate the suc-
tion required to prime the liquid to be pumped.

[0014] SuchejectorcomprisesaVenturiduct 12, which
is contiguous to the inlet of an impeller 13 of the pump
10 and is preceded by a nozzle 14; the Venturi duct 12
and the nozzle 14 are aligned and form between them
two facing suction orifices 15 for the fluid that rises from
the associated suction tube, not shown in the figures for
the sake of simplicity, which is connected to a suction
port 16 of the pump body 11.

[0015] The particularity of the invention resides in that
the nozzle 14 and the Venturi duct 12 lie on a plane of
arrangement which is substantially perpendicular to a ro-
tation axis 17 of the impeller 13.

[0016] In particular, in the first embodiment of the in-
vention, shown in Figures 1 to 3, the pump body 11 com-
prises an outer enclosure constituted by a flange 18,
which is fixed at one end to a motor drive 19 of the pump
10 and at the opposite end to a housing 20, which is
substantially cylindrical and on which the suction port 16
and a delivery port 21 are formed.

[0017] Within the housing 20, the Venturi duct 12 and
the nozzle 14 are formed on a diffuser 22 that surrounds
the impeller 13.

[0018] In this first embodiment, which must be under-
stood as a non-limiting example of the invention, the Ven-
turi duct 12 is constituted by two mutually opposite walls
23, which diverge in a radial direction from the outside
inward and protrude toward the axis 17 of the impeller 13.
[0019] The walls 23 extend substantially radially be-
tween two first symmetrical curved walls 24, which have
a substantially C-shaped transverse cross-section, and
a second curved wall 25, which forms centrally a cylin-
drical tubular portion whose axis is parallel to the axis 17
ofthe impeller 13, for conveying the aspirated fluid toward
an inlet 26 of the impeller 13.
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[0020] The first curved walls 24 protrude from the di-
verging walls 23; the free ends of the two first curved
walls 24 form, in a radial direction, the nozzle 14 that
precedes the Venturi duct 12.

[0021] Each one of the first curved walls 24 forms, in
the direction of the axis 17 of the impeller 13, a suction
passage 27 for the fluid that enters the body 11 through
the suction port 16.

[0022] In particular, on the housing 20 there are two
through holes 28, each of which faces one of the two
curved walls 24, which connect the suction port 16 to the
Venturi duct 12.

[0023] The diverging walls 23, the first curved walls 24
and the second curved wall 25 are joined in a single wall
26 (inlet of the impeller 13), which in turn is provided
monolithically with the diffuser 22.

[0024] The single wall 26 is partly surrounded by an
air separation partition 31, which is open downward onto
an internal chamber 29 of the body 11.

[0025] The partition 31 also forms rising ducts 32 for
the fluid which, by recirculating in the body 11 and being
pushed in the nozzle 14 and in the Venturi duct 12, de-
termines the partial vacuum that allows suction through
the orifices 15.

[0026] The rising ducts 32 have a cross-section that
tapers from the bottom upward by way of the inclination
of two central portions 32a, which reduce the height of
the rising duct 32.

[0027] The diffuser 22 that surrounds the impeller 13
has radial protrusions 33, inside each of which there is
a contoured passage 34 for conveying the fluid toward
the delivery port 21.

[0028] The diffuser 22 is inserted in the housing 20,
which is provided internally with grooves 36 and 37 which
are contoured to accommodate the edges of the single
wall 26 and of the partition 31 respectively, so as to create
substantially sealed passages through which the flowing
fluid cannot seep and recirculate.

[0029] The Venturi duct 12 and the nozzle 14 are pro-
vided so that the aspirated fluid follows a path which is
substantially perpendicular to the axis 17 of the impeller
13 instead of being parallel to the axis 17, as in known
types of pump.

[0030] This allows to provide a pump body 11 that is
far less deep than a pump of the known type capable of
providing a similar performance.

[0031] Further, only two components are used sub-
stasntially in order to provide the nozzle 14, the Venturi
duct 12, and the air separation partition 31: the housing
20 and the diffuser 22, which supports, monolithically
therewith, also the partition 31 and the single wall 26,
while at least four components are generally necessary
in known types of pump: the housing 20, the nozzle 14,
the Venturi duct 12 and the air separation partition 31.
[0032] Moreover, the assembly of just two components
is far cheaper in terms of labor than the assembly of at
least four components.

[0033] The housing 20 and the diffuser 22 can be pro-
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vided by molding plastic material, therefore with very low
production costs.

[0034] Inasecond embodiment of the pump according
to the invention, generally designated by the reference
numeral 110 in Figure 4, the diffuser 122 supports a Ven-
turi duct 112, which is substantially shaped like a spiral,
as clearly shown also in Figure 5.

[0035] The diverging walls 123 extend substantially
concentrically from the first curved walls 124 from to the
second curved wall 125, which defines the portion for
conveyance toward the impeller 113.

[0036] Inamanner similar to what has been described
for the first embodiment of the pump according to the
invention, each of the first curved walls 124 forms, in the
direction of the axis of the impeller 113, a suction passage
127 for the fluid that enters the body 111 by means of
the suction port 116.

[0037] The air separation partition 131 is extended
substantially upward to the side of the second curved
wall 125; from there, parallel to the partition 131, a portion
141 extends which, together with the partition 131, de-
fines the rising duct 132.

[0038] The ends of the partition 131 and of the portion
141 converge monolithically with the first curved walls
124 and form the nozzle 114.

[0039] Figure 5 exemplifies by means of light-colored
arrows the behavior of the recirculating fluid that rises
from the rising duct 132 toward the nozzle 114, and the
dark arrows exemplify the behavior of the fluid that is
aspirated and enters the pump body 111.

[0040] Figures7,8and 12illustrate athirdembodiment
of the pump according to the invention, generally desig-
nated by the reference numeral 210.

[0041] In this third embodiment, on the diffuser 222
there is a first internal wall 226, which in turn comprises
monolithically the two diverging walls 223 that form a
Venturi duct 212, which has a curved profile and extends
upward from below, and the central curved wall 225, and
a partition 231, which surrounds the first wall 226, ex-
tending substantially along the perimeter of the diffuser
222; the two ends 231a and 231b of the partition 231 are
contoured so as to arrange themselves side-by-side to
form the nozzle 214, proximate to where the ends of the
diverging walls 223 define the inlet of the Venturi duct
212 and face the nozzle 214 so as to form the suction
orifices 215.

[0042] Differently from the previously described em-
bodiments, in this third embodiment the flow enters from
the suction port 216, not at the nozzle 214 but in a region
240 between the partition 231 and the central curved wall
225, on the opposite side, with respect to the axis 217 of
the impeller 213, of the nozzle 214.

[0043] Figure 7 exemplifies by means of dark arrows
the behavior of the aspirated fluid that enters the pump
body 211.

[0044] Figures 8 and 9 illustrate a fourth embodiment
of the pump according to the invention, generally desig-
nated by the reference numeral 310.
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[0045] In this fourth embodiment, on the diffuser 322
there is a first internal wall 326, which in turn comprises
monolithically the two diverging walls 323 that form a
substantially straight Venturi duct 312 which extends up-
ward from below, and the central curved wall 325, and a
partition 331, which surrounds the first wall 326, which
lies substantially along the perimeter of the diffuser 322;
the two ends 331a and 331b of the partition 331 are con-
toured so as to be arranged side-by-side to form the noz-
zle 314, proximate to where the ends of the diverging
walls 323 define the inlet of the Venturi duct 312 and face
the nozzle 314 so as to form the suction orifices 315.
[0046] As in the preceding third embodiment, the flow
enters from the suction port 316, not at the nozzle 314
but in a region 340 between the partition 331 and the
central curved wall 325, on the opposite side, with respect
to the axis 317 of the impeller 313, of the nozzle 314.
[0047] Figure 9 illustrates, by way of example, by
means of dark arrows the behavior of the aspirated fluid
that enters the pump body 311.

[0048] In practice it has been found that the invention
thus conceived solves the described drawbacks of known
self-priming centrifugal jet pumps.

[0049] In particular, the present invention provides a
self-priming centrifugal jet pump that is smaller than
known pumps having a similar performance and there-
fore is easier to position even in tight spaces in which it
would be unlikely to be able to install a known type of
pump.

[0050] Further, the invention has provided a pump that
has a simplified structure and therefore can be assem-
bled easily and rapidly.

[0051] Further, the invention has provided a self-prim-
ing pump whose performance is not inferior to similar
pumps of the known type.

[0052] Moreover, the presentinvention provides a self-
priming centrifugal jet pump that can be manufactured
cheaply with known systems and technologies.

[0053] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims; all the details
may further be replaced with other technically equivalent
elements.

[0054] In practice, the materials used, so long as they
are compatible with the specific use, as well as the di-
mensions, may be any according to requirements and to
the state of the art.

[0055] Thedisclosuresin Italian Patent Application No.
PD2007A000294 from which this application claims pri-
ority are incorporated herein by reference.

[0056] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.
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Claims

1. A self-priming centrifugal jet pump (10), comprising,
within the pump body (11), an ejector designed to
generate the suction required to prime the liquid to
be pumped, said ejector comprising a Venturi duct
(12), which is contiguous to the inlet of the impeller
(13) of the pump (10), preceded by a nozzle (14),
the Venturi duct (12) and the nozzle (14) being
aligned and forming between them at least one suc-
tion orifice (15), said self-priming centrifugal jet pump
(10) being characterized in that said nozzle (14)
and said Venturi duct (12) lie substantially at right
angles to the rotation axis (17) of the impeller (13).

2. The pump according to claim 1, characterized in
that the pump body (11) comprises an outer enclo-
sure constituted by a flange (18), which is fixed at
one end to the motor drive (19) of the pump (10) and
at the opposite end to a substantially cylindrical
housing (20), on which the suction port (16) and the
delivery port (21) are formed, inside the housing (20)
the Venturi duct (12) and the nozzle (14) being
formed on the diffuser (22) that surrounds the impel-
ler (13).

3. The pump according to the preceding claims, char-
acterized in that said Venturi duct (12) is constituted
by two mutually opposite walls (23), which diverge
in aradial direction from the outside inward, protrude
toward the axis (17) of the impeller (13) and extend
substantially in a radial direction between two first
curved walls (24), which are symmetrical and have
a substantially C-shaped transverse cross-section,
and a second curved wall (25), which forms centrally
a cylindrical tubular portion, whose axis is parallel to
the axis (17) of the impeller (13), for conveying the
aspirated fluid toward the inlet (26) of the impeller
(13), said first curved walls (24) extending from the
diverging walls (23) with such a contour that their
free ends form in a radial direction the nozzle (14)
that precedes the Venturi duct (12), while each of
said curved walls (24), in the direction of the axis
(17) of the impeller (13), forms a suction passage
(27) for the fluid that enters the body (11) by means
of the suction port (16).

4. The pump according to the preceding claims, char-
acterized in that on the housing (20) there are two
through holes (28), each of which faces one of the
two curved walls (25), which connect the suction port
(16) to the Venturi duct (12).

5. The pump according to the preceding claims, char-
acterized in that the diverging walls (23), the first
curved walls (24) and the second curved wall (25)
are joined in a single wall (26), which in turn is pro-
vided monolithically with the diffuser (22).
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The pump according to one or more of the preceding
claims, characterized in that said single wall (26)
is partly surrounded by an air separation partition
(31), which is open downward toward the internal
chamber (29) of the pump body (11).

The pump according to the preceding claim, char-
acterized in that said partition (31) forms the rising
ducts (32) for the fluid which, by recirculating within
the body (11) and being pushed in the nozzle (14)
and in the Venturi duct (12), determines the partial
vacuum that allows suction through the orifices (15).

The pump according to the preceding claim, char-
acterized in that said rising ducts (32) have a cross-
section that tapers upward from below by way of the
inclination of the two central portions (32a) that re-
duce the height of the rising duct (32).

The pump according to one or more of the preceding
claims, characterized in that said diffuser (22) that
surrounds the impeller (13) has radial protrusions
(33), inside each of which there is a contoured pas-
sage (34) for conveying the fluid toward the delivery
port (21).

The pump according to one or more of the preceding
claims, characterized in that said diffuser (22) is
inserted in the housing (20), which is provided inter-
nally with contoured grooves (36, 37) for accommo-
dating the edges of the single wall (26) and of the
partition (31), so as to create substantially sealed
passages from which the passing fluid cannot seep
and recirculate.

The pump according to one or more of the preceding
claims, characterized in that said housing (20) and
said diffuser (22) are provided by molding plastic ma-
terial.

The pump according to one or more of claims 1, 2,
4 and onward, characterized in that said diffuser
(122) has a substantially spiral-shaped Venturi duct
(112).

The pump according to claim 12, characterized in
that said diverging walls (123) extend substantially
concentrically from the first curved walls (124) to the
second curved wall (125), which defines the portion
for conveyance toward the impeller (113).

The pump according to claim 13, characterized in
that the air separation partition (131) extends sub-
stantially upward from below to the side of the second
curved wall (125), a portion (141) extending from
said second curved wall (125), parallel to the partition
(131), and forming the rising duct (132) with the par-
tition (131).
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15.

16.

17.

18.

19.

The pump according to the preceding claim, char-
acterized in that the ends of the partition (131) and
of the portion (141) converge monolithically with the
first curved walls (124) and form the nozzle (114).

The pump according to claims 1 and 2 and 4 to 11,
characterized in that on the diffuser (222) there is
a first internal wall (226), which in turn comprises
monolithically the two diverging walls (223) that de-
fine a Venturi duct (212) which has a curved profile
and extends upward from below, and the central
curved wall (225), and a partition (231), which sur-
rounds the first wall (226), extending substantially
along the perimeter of the diffuser (222); the two ends
(231a, 231b) of the partition (231) are contoured so
as to arrange themselves side-by-side to form the
nozzle (214), proximate to where the ends of the
diverging walls (223) define the inlet of the Venturi
duct(212) and face the nozzle (214) in order to define
the suction orifices (215).

The pump according to the preceding claim, char-
acterized in that the flow enters from the suction
port (216) at a region (240) between the partition
(231) and the central curved wall (225), on the op-
posite side of the nozzle (214) with respect to the
axis (217) of the impeller (213).

The pump according to claims 1 and 2 and 4 to 11,
characterized in that on the diffuser (322) there is
a first internal wall (326), which in turn comprises
monolithically the two diverging walls (323) that form
a substantially straight Venturi duct (312) which ex-
tends upward from below, and the central curved
wall (325), and a partition (331), which surrounds the
first wall (326), extending substantially along the pe-
rimeter of the diffuser 322; the two ends (331a, 331b)
of the partition (331) are contoured so as to arrange
themselves side-by-side to form the nozzle (314),
proximate to where the ends of the diverging walls
(323) form the inlet of the Venturi duct (312) and face
the nozzle (314) so as to define the suction orifices
(315).

The pump according to the preceding claim, char-
acterized in that the flow enters through the suction
port (316) at a region (340) between the partition
(331) and the central curved wall (325), on the op-
posite side of the nozzle (314) with respect to the
axis (317) of the impeller (313).
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