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(54) ELECTRIC PUMP WITH AIR VENTING DEVICE

(57) A device (10) for venting air of an electric pump,
comprising a body (11) which can be associated detach-
ably with a pump body (51) of an electric pump (50). The
body (11) comprises at least one cavity (12) having a
substantially longitudinal axis of extension (X), the cavity
(12) having at least one inlet (13) which can be connected
fluidically to the inside of the pump body (51) and at least
one outlet (14) which can be connected fluidically to the

outside of the pump body (51), valve means (20) ar-
ranged inside the cavity (12) being adapted to adjust a
flow of fluid between the inlet (13) and the outlet (14) as
a function of the difference in pressure between the inside
of the pump body (51) and the outside of the pump body
(51). The invention also relates to an electric pump (50)
comprising the device (10).
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Description

[0001] The present invention relates to an electric
pump with air venting device and also relates to said de-
vice.
[0002] As is known, electric pumps are electrically ac-
tuated hydraulic machines adapted to lift or move liquids,
which once aspirated are directed toward user devices
of various kinds.
[0003] Among known electric pumps, immersion elec-
tric pumps or submersed electric pumps, the work of
which is performed directly inside the liquid that must be
pumped, stand out in particular.
[0004] Generally, the installation of a submersed elec-
tric pump therefore entails its immersion in the water or
in the liquid to be pumped.
[0005] This operation can give rise to an unwanted ac-
cumulation of air, a sort of "diving bell", inside the intake
duct of the electric pump and the body of the latter.
[0006] Some submersed electric pumps do not start
autonomously in such cases and if the circuit is not filled
with water the pump runs dry, with the risk of being dam-
aged.
[0007] It is important that impellers of electric pumps
always operate in the presence of liquid.
[0008] Indeed, when submersed electric pumps are in-
stalled out of the water by means of appropriate acces-
sories, before using them it is necessary to proceed with
the so-called priming operations, i.e., it is necessary to
make the air contained inside them exit by introducing
liquid through adapted inlets.
[0009] The aim of the present invention is to provide
an electric pump and a device that overcome the draw-
backs of the cited background art.
[0010] Within this aim, an object of the invention is to
provide a device that allows to expel externally the air
that has accumulated inside a submersed electric pump
during its immersion in the pumping liquid.
[0011] Another object of the invention is to provide a
device that is structured to be installed and/or adapted
outside the original assembly of a submersed electric
pump.
[0012] Another object of the invention is to provide a
submersed electric pump in which said device can be
applied to the priming connector and, depending on the
various requirements, can be replaced with an ordinary
plug.
[0013] Another object of the invention is to provide a
device that is relatively simple to provide and can be ob-
tained at competitive costs.
[0014] This aim, as well as these and other objects
which will become better apparent hereinafter, are
achieved by a device for venting air from an electric
pump, comprising a body which can be associated de-
tachably with a pump body of an electric pump, charac-
terized in that said body comprises at least one cavity
having a substantially longitudinal axis of extension, said
cavity having at least one inlet which can be connected

fluidically to the inside of said pump body and at least
one outlet which can be connected fluidically to the out-
side of said pump body, valve means arranged inside
said cavity being adapted to adjust a flow of fluid between
said inlet and said outlet as a function of the difference
in pressure between the inside of said pump body and
the outside of said pump body.
[0015] The invention also relates to an electric pump
comprising a pump body which has a chamber adapted
to accommodate at least one impeller which is turned by
electric motor means, said chamber comprising at least
one intake port and at least one delivery port which is
located at the outlet of a delivery duct, said electric pump
being characterized in that it comprises said air venting
device.
[0016] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred but not exclusive embodiment of a
device and an electric pump according to the invention,
illustrated by way of non-limiting example in the accom-
panying drawings, wherein:

Figure 1 is an exploded perspective view of the de-
vice according to the invention;
Figure 2 is a side view of an electric pump according
to the invention;
Figure 3 is a sectional view, taken along the plane
III-III of Figure 2;
Figure 4 is an enlarged-scale view of a portion of the
cross-section of Figure 3 of the device according to
the invention, installed on an electric pump according
to the invention.

[0017] With reference to the figures, the device for
venting the air of an electric pump, according to the in-
vention, is shown on its own in the exploded view of Fig-
ure 1, where it is designated generally by the reference
numeral 10.
[0018] In the specific case, the device 10 is adapted
to be mounted in an electric pump 50 according to the
invention, shown in Figures 2 to 4.
[0019] The device 10 comprises a plug-like body 11,
which forms a cavity 12 that has an elongated shape and
is extended predominantly along an axis of extension X.
[0020] At the two opposite axial ends of the cavity 12
there are an inlet 13, adapted to be placed in fluid con-
nection with the inside of a pump body 51 of the electric
pump 50 so as to affect its delivery duct 60, and an outlet
14, adapted to be placed in fluid connection with the out-
side of the pump body 51, i.e., with the environment in
which the electric pump 50 is placed.
[0021] In the cavity 12 there are valve means 20 which
adjust a flow of fluid between the inlet 13 and the outlet
14 as a function of the difference in pressure that exists
between the inside of the pump body 51 and the outside
thereof.
[0022] In the specific case, the valve means 20 com-
prise a spherical flow control element 21 which is accom-
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modated in a central portion 12a of the cavity 12 and has
a substantially cylindrical shape.
[0023] The spherical flow control element 21 can move
alternately along the axis of extension X and can affect
selectively by gravity the inlet 13 of the cavity 12.
[0024] Advantageously, the spherical flow control ele-
ment 21 is guided in its alternating linear motion by a
series of ribs 15 that protrude from the internal face of
the central portion 12a and are extended substantially
parallel to the axis of extension X.
[0025] The valve means 20 furthermore comprise a
tubular insert 22, made of a flexible material such as for
example the rubber known by the trade name "FOOD-
GUM/55/N", inserted in a wider portion 12c of the cavity
12 that is formed at one end of the central portion 12a.
[0026] Preferably, the winder portion 12c has a sub-
stantially cylindrical shape and a larger diameter than the
central portion 12a.
[0027] A calibrated passage is provided centrally to the
tubular insert 22 and in practice forms the inlet 13.
[0028] Advantageously, around the inlet 13, on the tu-
bular insert 22 there is an abutment seat 23 that is adapt-
ed to cooperate with the spherical flow control element
21 in an inactive condition of the device 10 and of the
electric pump 50.
[0029] In an active condition, defined more clearly
hereinafter, the spherical flow control element 21 is in-
stead adapted to interact with a flared portion 12b of the
cavity 12, which is formed at the end of the central portion
12a that is opposite the one in which the wider portion
12c is provided.
[0030] The flared portion 12b has a substantially frus-
tum-like shape and its internal surface converges in a
main portion 14a of the outlet 14 that is coaxial with the
axis of extension X.
[0031] The main portion 14a is divided into a plurality
of branches 14b which are transverse to the axis of ex-
tension X, only one of which is shown in Figure 4, which
place the inside of the cavity 12 in fluid connection with
the outside of the pump body 51.
[0032] The branches 14b are provided in a contoured
head 16 that is arranged at an axial end of the body 11.
[0033] In the specific case, the contoured head 16 has
a substantially cylindrical shape and two opposite
branches 14b are provided therein.
[0034] However, it is evident to the person skilled in
the art that the shape and the dimensions of the con-
toured head of the device according to the invention can
be variable, and likewise the number and the geometric
characteristics of said branches can be variable.
[0035] Advantageously, the contoured head 16 is pro-
vided with a cross-shaped or rectilinear slot 17 adapted
to be engaged with a screwdriver.
[0036] At the end of the body 11 that is opposite the
end from which the contoured head 16 protrudes there
is a threaded portion 18 that is adapted to couple to a
corresponding complementarily threaded portion 57 of a
coupling provided on the electric pump 50 and arranged

in fluid connection with the inside of the pump body 51,
so as to affect the delivery duct 60.
[0037] Advantageously, the body 11 has, on its outer
surface, a substantially annular groove 19, which is
formed between the contoured head 16 and the threaded
portion 18.
[0038] The groove 19 is configured to accommodate
sealing means 30, for example an O-ring, which are
adapted to be arranged between the contoured head 16
and said coupling provided on the electric pump 50 when
the device 10 is mounted on the latter.
[0039] In the specific case, the electric pump 50 is of
the submersed or submersible type and comprises the
pump body 51, which forms a chamber 52 inside which
one or more impellers 53 are accommodated which are
turned by electric motor means 54.
[0040] The chamber 52 has an intake port 55 and a
delivery port 56, which is arranged at the output of a de-
livery duct 60.
[0041] However, it is evident to the person skilled in
the art that the electric pump might be differently config-
ured in alternative embodiments of the present invention,
not shown in the figures, without thereby losing general-
ity.
[0042] The electric pump 50 according to the invention
comprises a device 10 according to the invention, which
is preferably mounted at a complementarily threaded por-
tion 57 of a coupling in fluid connection with the inside of
the pump body 51.
[0043] Advantageously, the complementarily threaded
portion 57 of the coupling in fluid connection with the
inside of the pump body 51 is arranged so as to affect
the delivery duct 60.
[0044] The operation of the electric pump and of the
device according to the invention is as follows.
[0045] Assuming for example that the electric pump 50
and the device 10 are initially in an inactive condition, in
which the pump body 51 is not immersed in a liquid and
the electric motor means 54 are off, the spherical flow
control element 21 affects by gravity the inlet 13 of the
cavity 12 in cooperation with the abutment seat 23 of the
tubular insert 22.
[0046] By immersing the pump body 51 in the pumping
liquid, the air that is present inside the intake port 55 and
the chamber 52 flows through the inlet 13 of the device
10, opens the valve means 20 and exits through the outlet
14, being dispersed into the environment or into the liquid
itself.
[0047] In greater detail, the pressure of the air that
flows through the inlet 13 gradually overcomes the inertia
of the spherical flow control element 21, making it slide
in the central portion 12a of the cavity 12 along the axis
of extension X.
[0048] By passing through the spaces which, by virtue
of the ribs 15, are created between the spherical flow
control element 21 and the internal surface of the central
portion 12a, the air therefore flows toward the flared por-
tion 12b, first entering the main portion 14a of the outlet
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14 and then entering the branches 14b through which it
is dispersed into the environment in which the electric
pump 50 is immersed.
[0049] Once all the air contained in the pump body 51
has flowed out, the spherical flow control element 21
resumes affecting by gravity the inlet 13.
[0050] When the electric pump 50 is started, the im-
pellers 53, actuated by the electric motor means 54, as-
pirate water through the intake port 55, pushing it under
pressure toward the delivery port 56 through the duct 60.
[0051] The pressurized water flows through the inlet
13 and by suddenly overcoming the inertia of the spher-
ical flow control element 21 makes it slide in the central
portion 12a of the cavity 12 along the axis of extension
X, until it pushes it toward the flared portion 12b, where
it affects the outlet 14, avoiding losses of pressure and
in practice sealing the inside of the pump body 51 from
the air.
[0052] It is important to point out that by virtue of a
suitable accessory the electric pump 50 can also be in-
stalled out of the water.
[0053] In this circumstance, the device 10 can be re-
placed with an ordinary plug that has a substantially sim-
ilar shape and the coupling provided with the comple-
mentarily threaded portion 57, being in fluid connection
with the inside of the pump body 51, can be used to prime
the electric pump 50.
[0054] In practice it has been found that the invention
achieves the intended aim and objects, providing a de-
vice and an electric pump which are capable of expelling
externally the air that has accumulated inside the electric
pump itself, for example during immersion in the pumping
liquid.
[0055] Moreover, the device according to the invention
is substantially structured like a plug and therefore can
be installed and/or adapted outside the original assembly
of the electric pump according to the invention.
[0056] This allows, for example, to apply the device
according to the invention to the priming connector of an
electric pump according to the invention, with the possi-
bility to replace it with an actual plug in some configura-
tions for use.
[0057] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the appended claims.
[0058] All the details may furthermore be replaced with
other technically equivalent elements.
[0059] In practice, the materials used, so long as they
are compatible with the specific use, as well as the con-
tingent shapes and dimensions, may be any according
to the requirements and the state of the art.
[0060] The disclosures in Italian Patent Application No.
102019000012861 from which this application claims pri-
ority are incorporated herein by reference.
[0061] 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.

Claims

1. A device (10) for venting air from an electric pump,
comprising a body (11) which can be associated de-
tachably with a pump body (51) of an electric pump
(50), characterized in that said body (11) comprises
at least one cavity (12) having a substantially longi-
tudinal axis of extension (X), said cavity (12) having
at least one inlet (13) which can be connected fluid-
ically to the inside of said pump body (51) and at
least one outlet (14) which can be connected fluidi-
cally to the outside of said pump body (51), valve
means (20) arranged inside said cavity (12) being
adapted to adjust a flow of fluid between said inlet
(13) and said outlet (14) as a function of the differ-
ence in pressure between the inside of said pump
body (51) and the outside of said pump body (51).

2. The device (10) according to claim 1, characterized
in that said cavity (12) comprises a substantially cy-
lindrical central portion (12a), at the opposite ends
of said central portion (12a) there being a substan-
tially frustum-shaped flared portion (12b) connected
fluidically to said outlet (14) and a substantially cy-
lindrical wider portion (12c) connected fluidically to
said inlet (13).

3. The device (10) according to one or more of the pre-
ceding claims, characterized in that said outlet (14)
comprises a main portion (14a) which is substantially
coaxial to said axis of extension (X) and a plurality
of branches (14b) which are transverse to said axis
of extension (X) and are fluidically connected to said
main portion (14a).

4. The device (10) according to one or more of the pre-
ceding claims, characterized in that said valve
means (20) comprise at least one spherical flow con-
trol element (21) which is accommodated in said cen-
tral portion (12a) and can move alternately along said
axis of extension (X), said spherical flow control el-
ement (21) being adapted to selectively affect by
gravity said inlet (13).

5. The device (10) according to one or more of the pre-
ceding claims, characterized in that it comprises a
plurality of ribs (15) which protrude from the internal
face of said central portion (12a), said ribs (15) hav-
ing an extension that is substantially parallel to said
axis of extension (X) and being adapted to guide the
alternating linear movement of said spherical flow
control element (21).
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6. The device (10) according to one or more of the pre-
ceding claims, characterized in that said valve
means (20) comprise a tubular insert (22) which is
inserted in said wider portion (12c), said tubular in-
sert (22) forming said inlet (13) and an abutment seat
(23) for said spherical flow control element (21).

7. The device (10) according to one or more of the pre-
ceding claims, characterized in that said body (11)
comprises a contoured head (16) provided with a
cross-shaped (17) and/or rectilinear slot.

8. The device (10) according to one or more of the pre-
ceding claims, characterized in that said body (11)
comprises a threaded portion (18) for coupling to a
complementarily threaded portion (57) of a coupling
in fluidic connection with the inside of said pump body
(51), said threaded portion (18) being longitudinally
opposite with respect to said contoured head (16).

9. The device (10) according to one or more of the pre-
ceding claims, characterized in that said body (11)
comprises a groove (19) which is arranged between
said contoured head (16) and said threaded portion
(18), said groove (19) being adapted to accommo-
date sealing means (30) which can be arranged be-
tween said contoured head (16) and said electric
pump (51) substantially at said complementarily
threaded portion (57).

10. An electric pump (50) comprising a pump body (51)
which has a chamber (52) adapted to accommodate
at least one impeller (53) which is turned by electric
motor means (54), said chamber (52) comprising at
least one intake port (55) and at least one delivery
port (56) which is located at the outlet of a delivery
duct (16), said electric pump (50) being character-
ized in that it comprises at least one device (10) for
venting the air of an electric pump according to any
one of the preceding claims.

11. The electric pump (50) according to claim 10, char-
acterized in that said device (10) is mounted at a
complementarily threaded portion (57) of a coupling
in fluidic connection with the inside of said pump body
(51).
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