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(54) Intermittently operating flushing valve
(57)  An intermittently operating flushing valve (1)
comprising a container valve body (2) which is internally
hollow and provided with a vent valve (2c) arranged
above, and connected at its base (2a) to, a pipe (3) for
the passage of a stream of liquid that arrives from a
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pumping means, the pipe (3) being provided with a Ven-
turi tube-like choke (4) located directly downstream of
the valve body (2), which has, in its upper inner portion,
a first membrane (5) for pushing a flow control element
(6) composed of at least one pair of spherical bodies
(8,9).
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Description

[0001] The present invention relates to a flushing
valve.

[0002] In storm sewage and wastewater manage-

ment systems, sump pits are placed at preset intervals
along the extension of the pipes.

[0003] Due to the sedimentation caused by the gen-
erally static condition of the collected water before it is
sent to downstream destinations, deposits form in these
sump pits, accumulate on their bottom and also cling to
their walls, producing a hygienic and sanitary condition
which is intolerable for currently applicable statutory
provisions.

[0004] Currently, in order to obviate this drawback,
flushing valves are used which are immersed in said
sump pits and are associated with a conventional sub-
mersed pump adapted to send the collected wastewater
to the downstream piping, allow to automatically acti-
vate a jet of water which is adapted to keep under agi-
tation the overall mass of water collected in the sump
pits, thus greatly limiting deposition phenomena.
[0005] Conventional valves substantially consist of a
body inside which there is provided a chamber in which
a ball of heavy material, usually a metallic one, is placed
by gravity; said ball is adapted to act as a flow control
element for a Venturi tube-like forced passage formed
in the piping that arrives from the pump and passes
through said valve body.

[0006] The suction generated downstream of the
choke of said forced passage determined by the flow of
the water arriving from the pump, draws upward the ball,
which normally lies in a chamber formed under the pipe,
the suction drawing it so as to close the passage section
of the pipe, automatically interrupting the flow of water
and thus creating a multiplicity of pulsed jets which keep
in motion the overall mass of water being present in the
sump pits.

[0007] More specifically, said ball is first raised by an
elastic membrane which is hermetically coupled on the
bottom of the chamber that accommodates it and is
gradually inflated by a flow of oil contained in a suitably
provided reservoir embedded in the valve body; said oil
flow is triggered by the suction generated on the mem-
brane by the Venturi tube-like passage and the lifting of
said membrane gradually moves the ball towards the
mouth of the forced passage: when the position of the
ball is such that it interferes with the flow of water arriving
from the pump, itis pushed, as mentioned, so as to block
the mouth of said passage.

[0008] Although they provide a substantially satisfac-
tory performance, conventional flushing valves are sus-
ceptible of further improvements, especially as regards
their overall structure, which, in conventional valves, is
substantially complicated and ultimately fragile and
therefore expensive.

[0009] Conventional valves in fact entail fitting on the
valve body bellows made of elastomeric material which
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constitute the oil containment chamber and which, in the
long term, also due to their stable placement in an ag-
gressive environment, deteriorate and have to be re-
placed, wasting time for their recovery from the sump
pits, for their indispensable cleaning, for the repair op-
eration and for their subsequent reinstallation.

[0010] Moreover, the heavy metal balls can be easily
deteriorated by the liquids present in the sump pits and
can be damaged by the violent impacts to which they
are subjected when the water passage is closed; their
consequent fall also damages the membranes with
which conventional valves are provided.

[0011] The aim of the presentinvention is to eliminate
the above-noted drawbacks of the prior art by providing
a flushing valve which has a simple structure, is durable,
has a low cost and does not have elements made of
materials which can deteriorate due to use and perma-
nence in a particularly aggressive environment.

[0012] This aim and these and other objects which will
become better apparent hereinafter are achieved by a
flushing valve, characterized in that it is constituted by
a container valve body which is internally hollow and
provided with a vent valve and is arranged above, and
connected at its base to, a pipe for the passage of a
stream of liquid that arrives from a pumping means pro-
vided with a Venturi tube-like choke located directly
downstream of the valve body, which has, in its upper
inner portion, a first membrane for pushing a flow control
element for closing the choke, said flow control element
normally floating in the hollow body, said first membrane
being connected to at least one reservoir for containing
incompressible liquid which is connected to the internal
cavity of the body.

[0013] Advantageously, said flow control element is
composed of at least one pair of spherical bodies which
are interconnected by means of a wing, a first body act-
ing as a float and a second one acting as ballast and
closure for said Venturi tube-like choke.

[0014] Further characteristics and advantages of the
present invention will become better apparent from the
description of a preferred embodiment of a flushing
valve, illustrated only by way of non-limitative example
in the accompanying drawings, wherein:

Figure 1 is a sectional view of the flushing valve ac-
cording to the invention;
Figure 2 is an overall front view thereof.

[0015] With reference to the figures, 1 designates a
flushing valve which is constituted by a container valve
body 2 which is internally hollow, forming a chamber 2b,
and is provided with a valve 2¢ for venting the air that
can accumulate therein and is arranged on top of, and
connected at its base 2a to, a pipe 3 in which a stream
of liquid flows; in this specific case, said liquid is water
which arrives from a pumping means which is conven-
tional and therefore not shown and is immersed in a
sump pit for collecting the so-called storm sewage or
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wastewater.

[0016] The pipe 3 is provided with a choke or throttling
4 which shapes a Venturi tube and is arranged directly
downstream of the valve body 2.

[0017] Said valve body has, in its inner upper portion,
a first membrane 5 adapted to push on a flow control
element 6 which controls said choke 4 and floating in
the hollow body 2; the first membrane 5 is connected to
at least one reservoir 7 for containing incompressible
liquid, usually oil, which is connected to the internal
chamber 2b of the valve body 2.

[0018] The flow control element 6 is composed of at
least two bodies 8 and 9, both of which are preferably
spherical, and which are interconnected by means of a
wing 10: the first body 8 floats and the second body 9
acts as ballast and closes the Venturi tube-like choke 4;
the diameters of the spherical bodies 8 and 9 are differ-
ent one from the other and the diameter of the first body
8 is larger than the diameter of the second body 9.
[0019] The valve body 2 is connected to the pipe 3 by
interposing a connecting first duct 3a having a calibrated
diameter which is comprised between the diameters of
the first spherical body 8 and of the second spherical
body 9, so as to allow the passage only of the first spher-
ical body 8 and retain the second body 9.

[0020] The reservoir 7 is connected to the internal
chamber 2b of the valve body 2 by means of a corre-
sponding second duct (not shown in the drawings) lead-
ing into an upper region for contact between the first
membrane 5 and the top of the internal chamber 2b and
whose cross-section passage is adjustable by way of
corresponding throttling means 11 being substantially
constituted by a cylindrical selector 12 which is mounted
so as to rotate transversely and hermetically in said
cross-section passage and has through holes having
predefined diameters; the rotation of said selector aligns
with said cross-section a hole having a selectable diam-
eter.

[0021] In the preferred embodiment of the flushing
valve 1, the reservoir 7 is arranged externally with re-
spect to the chamber 2b of the valve body 2; moreover,
said reservoir 7 and the top of the chamber 2b of the
valve body 2 are formed contiguously in an element 13
for the upper closure of said body.

[0022] The reservoir 7 is composed of a hemispheri-
cal cavity 7a which is formed in the upper closure ele-
ment 13 and is closed hermetically in a downward region
by means of a second elastically deformable membrane
14.

[0023] Both said first membrane 5 and said second
membrane 14 are shaped like a spherical dome and in
an alternative embodiment of the invention can also be
formed as a single monolithic body.

[0024] Finally, at least the first membrane 5 has, on
the face directed towards the flow control element 6, a
tooth 15 for contact with the first floating spherical body
8.

[0025] The operation of the invention is as follows: in
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the initial condition, the submersion of the flushing valve
1 causes the inflow, into the chamber 2b of the valve
body 2, of the liquid present in the sump pit, with auto-
matic venting of the air that is present through the cor-
responding valve 2c and the consequent floating of the
flow control element 6, thus making the pipe 3 and the
choke 4 fully pervious.

[0026] When a flow of water is then sent by the pump
(not shown) through the pipe 3 towards the water sump
pit, the choke 4, being in practice a Venturi tube, pro-
duces a suction which diffuses inside said chamber 2b,
drawing the first membrane 5 downward.

[0027] The gradual deformation of said membrane 5
in turn draws oil from the reservoir 7 through the corre-
sponding duct, whose passage, and therefore outflow
rate, is adjusted by acting on the cylindrical selector 12:
the oil flows out into the chamber 2b, more specifically
between the first membrane 5 and the top of said cham-
ber, gradually deforming said first membrane 5.

[0028] Said first membrane, being in contact with the
first spherical body 8 by way of the tooth 15, pushes it
downward, assisted in this action by the weight of the
second spherical ballast body 9 transmitted through the
connecting wing 10.

[0029] When the second spherical body 9 has
reached such a submersion level that it is influenced by
the suction generated by the choke 4, it is drawn towards
it until it arranges itself in front of it and closes it, inter-
rupting the flow of water arriving from the pump and di-
rected towards the sump pit.

[0030] The pressure created accordingly in the cham-
ber 2b also acts on the membrane 5, which gradually
returns the oil to the reservoir 7 until said membrane 5
is allowed to regain its initial position.

[0031] Once the thrust of the pump has ceased, the
spherical bodies 8 and 9 also tend to rise, being drawn
by the flotation of the first body 8, up to the initial posi-
tion.

[0032] Every subsequent priming of the pump again
determines the above described operation of the flush-
ing valve 1, which accordingly produces a multiplicity of
violent jets of water within the sump pits, keeping in mo-
tion the water collected therein and preventing the for-
mation of deposits.

[0033] In practice it has been found that the described
invention achieves the intended aim and objects.
[0034] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims.

[0035] All the details may further be replaced with oth-
er technically equivalent ones.

[0036] In practice, the materials used, as well as the
shapes and the dimensions, may be any according to
requirements without thereby abandoning the scope of
the protection of the appended claims.

[0037] The disclosures in lItalian Patent Application
No. MO2000A000098 from which this application claims
priority are incorporated herein by reference.
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[0038] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing 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
example by such reference signs.

Claims

1. Aflushing valve, characterized in that it is consti-
tuted by a container valve body (2), which is inter-
nally hollow and provided with a vent valve (2c), and
is arranged above, and connected at its base (2a)
to, a pipe (3) for the passage of a stream of liquid
that arrives from a pumping means, said pipe (3)
being provided with a Venturi tube-like choke (4) lo-
cated directly downstream of said valve body (2),
which has, in its upper inner portion, a first mem-
brane (5) for pushing a flow control element (6) for
closing said choke (4), said flow control element (6)
normally floating in said hollow body (2), said first
membrane (5) being connected to at least one res-
ervoir (7) for containing incompressible liquid which
is connected to said internal cavity (2b) of said body

2).

2. The flushing valve according to claim 1, character-
ized in that said flow control element (6) is com-
posed of at least one pair of bodies (8, 9) which are
interconnected by way of a wing (10), a first body
(8) acting as a float and a second body (9) being
spherical and acting as ballast and closure for said
Venturi tube-like choke (4).

3. The flushing valve according to claim 2, character-
ized in that said first floating body (8) has a spher-
ical shape.

4. The flushing valve according to claims 2 and 3,
characterized in that the diameters of said spher-
ical bodies (8, 9) are different one from the other,
the diameter of said first body (8) being larger than
the diameter of said second body (9).

5. The flushing valve according to the preceding
claims, characterized in that said valve body (2)
is connected to said pipe (3) by interposition of a
connecting duct (3a) having a calibrated diameter.

6. The flushing valve according to the preceding
claims, characterized in that the diameter of said
first duct (3a) is comprised between the diameters
of said first (8) and second (9) spherical bodies of
the flow control element (6).

7. The flushing valve according to claim 1, character-
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10.

1.

12.

13.

14.

15.

ized in that said reservoir (7) is connected to the
internal cavity (2b) of said valve body (2) by way of
a corresponding second duct which leads to an up-
per region of contact between said membrane
means (5) and the top of the internal cavity (2b) of
the valve body (2).

The flushing valve according to claims 1 and 7,
characterized in that the cross-section passage of
said second duct can be adjusted by way of corre-
sponding throttling means (11).

The flushing valve according to claim 8, character-
ized in that said means (11) for throttling the cross-
section passage of said second duct is constituted
by a cylindrical selector (12) which is mounted so
as to be rotatable transversely and hermetically in
said cross-section passage and is provided with
through holes having predefined diameters, the ro-
tation of said selector (12) aligning with said cross-
section passage a hole having a selectable diame-
ter.

The flushing valve according to claim 1, character-
ized in that said reservoir (7) is arranged externally
with respect to said cavity (2b) of the valve body (2).

The flushing valve according to claims 1, 7 and 10,
characterized in that said reservoir (7) and the top
of the cavity (2b) of the valve body (2) are formed
contiguously in an element (13) for the upper clo-
sure of said valve body (2).

The flushing valve according to the preceding
claims, characterized in that said reservoir (7) is
composed of a hemispherical cavity (7a) which is
formed in said upper closure element (13) and is
closed hermetically in a downward region with a
second elastically deformable membrane (14).

The flushing valve according to claims 1 and 12,
characterized in that said first (5) and second (14)
membranes are shaped like spherical domes.

The flushing valve according to claims 1 and 13,
characterized in that at least said first membrane
(5) has, on its face directed towards said flow con-
trol element (6), a tooth (15) for contact with said
first floating spherical body (8).

The flushing valve according to claims 13 and 14,
characterized in that said first (5) and second (14)
membranes are formed as a single monolithic body.
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