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Device for the control of elevating pumps in a drainage installation or similar.

@ The device for the control of elevating pumps
in a drainage installation or similar comprises a
sealed flexible chamber (5) containing a fluid
and designed to be disposed below the level
(L1) of the liquid to be elevated, the chamber (5)
being provided with a pressure-operated switch
(30) which generates a control signal for the
elevating pump or pumps according to the
pressure inside the said chamber (5).
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The invention relates to a device for controlling
the starting and stopping of the elevating pumps in a
drainage installation.

Dynamic drainage installations have collecting
wells for waste water or sewage, in which one or more
pipes converge, and from which the sewage is elevat-
ed by means of submerged pumps and sent to a high-
er section of the drainage installation. In installations
of this type it is necessary to have a system which
controls the starting and stopping of the submerged
pumps to ensure, on one hand, that the pumps al-
ways remain submerged, and, on the other hand, that
a safe level of the sewage is not exceeded. Normally,
two pumps of equal capacity are disposed in a single
well and are provided with a system of floats which
control their starting and stopping. In particular, three
floats are provided at three different levels, corre-
sponding respectively to a minimum level of the liquid
below which it must not fall if the pump is not to be un-
covered, a second intermediate level at which atleast
one pump must be started, and a third higher level at
which the second elevating pump must be started.

The floats contain mercury switches and are al-
ways supplied with electrical power. Each float is suit-
ably counterweighted so that, when the liquid reach-
es the level of the float, the float is rotated in such a
way as to cause the mercury switch to close.

These floats have considerable disadvantages,
in the first place their high cost and the necessity of
having a number of floats equal to the number of con-
trol levels of the liquid. In the second place, the elec-
trical potential, although low, constitutes a hazard be-
cause of the presence of water in the installation area.
Moreover, in the specific application to drainage in-
stallations, the presence of floating substances and
froth generated by soaps poured into the drains leads
to the formation of encrustations on the floats which
alter their floating characteristics, so that in certain
cases the necessary rotation of the float at the mo-
ment when the liquid reaches it does not take place.

The object of the invention is to provide a device
for the objects specified above which overcomes the
disadvantages of the conventional devices which use
floats with mercury switches.

In essence, the subject of the invention is a de-
vice for the control of elevating pumps in a drainage
installation or similar, characterised by the presence
of a flexible chamber containing a fluid and designed
to be disposed below the level of the liquid to be ele-
vated, the chamber being provided with a pressure-
operated switch which generates a control signal for
the elevating pump or pumps according to the pres-
sure inside the said chamber.

The chamber may advantageously be connected
by a pressure transmission pipe to a pressure-oper-
ated switch which is disposed in the control panel out-
side the well in which the chamber and elevating
pumps are disposed. In this way, the presence of any
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type of electrical power supply inside the drainage in-
stallation for driving the pump control device is avoid-
ed.

If a pressure-operated switch with three trigger
levels is fitted, it is possible to control with a single
chamber the switching on and off of two elevating
pumps at three different levels of the liquid or sewage
accumulated in the well in which the pumps are locat-
ed. The pressure-operated switch may also be provid-
ed with a bistable device, of a type known in itself and
previously used in this type of application, which en-
ables the pumps to be used alternately so that the
number of operating cycles of each pump is de-
creased.

It will be seen from the above summary that, by
using the flexible sealed chamber according to the in-
vention, it is possible to produce a two-pump elevat-
ing installation while reducing substantially the cost of
the control devices for the pumps, and that it is also
possible to eliminate all the disadvantages inherent in
floats. In particular, since the chamber has to remain
constantly submerged, and is therefore located at a
depth approximately equal to the depth of the pumps,
no encrustations caused by floating detritus will be
formed on it, and therefore its efficiency is not dimin-
ished over a period of time, whereas this does occur
with the mercury switch floats of the conventional
type.

The pressure line connecting the flexible cham-
ber to the pressure-operated switch may be provided
with a pressure gauge installed, for example, in the
control panel of the installation, which makes it pos-
sible to check the level reached by the sewage with-
out opening the manhole of the well in which the
pumps are installed.

Further advantageous characteristics of the de-
vice according to the invention are indicated in the at-
tached dependent claims.

The invention will be more clearly understood
from an examination of the description and the attach-
ed drawing, which shows a non-restrictive practical
example of the invention. In the drawing,

Fig. 1 is a highly schematic view of a well with the

submerged elevating pumps and the control de-

vice according to the invention;

Fig. 2 is a side view and partial section of the flex-

ible sealed chamber which forms the fundamen-

tal component of the device;

Figs. 3A and 3B are simplified electrical circuit di-

agrams to illustrate the operation of the device

according to the invention; and

Figs. 4A and 4B show a modified electrical circuit

diagram of an improved embodiment.

With reference to Fig. 1 initially, P indicates a well
into which flow one or more sewage discharge pipes
C. In the well P there are disposed two submerged
pumps 1 and 3 for the elevation of the sewage from
the well P to a higher section of the drainage instal-



3 EP 0 580 558 A1 4

lation which is not shown. L1, L2 and L3 indicate three
control levels of the sewage. More specifically, L1 is
the minimum level of the sewage below which it must
not fall if the submerged pumps 1 and 3 are not to be
uncovered. L2 is the level at which one of the pumps
1 and 3 must be started to initiate the emptying of the
well P. If the capacity of the pump which has been
started is greater than the capacity of the pipes C
which discharge into the well, the level of the sewage
is lowered until it again reaches the level L1, at which
point the pump is switched off. Conversely, if the ca-
pacity of the started pump is lower than the capacity
of the sewage entering from the pipes C, the level of
the sewage in the well continues torise even after the
starting of the first pump until it reaches the level L3,
at which level the second of the two pumps 1 and 3
is also started to provide a capacity greater than the
total capacity of the pipes C which discharge into the
well, and consequently a reduction of the level of the
sewage to the minimum level L1 at which both pumps
are switched off.

To control the pumps, a chamber 5, made from a
flexible material, for example rubber or similar, with
high strength and good sealing properties, is dis-
posed inside the well P and is connected to a pipe 7
which represents a pressure transmission line leading
from the interior of the chamber 5 to a pressure-op-
erated switch, as will be described in greater detail in
the following text. The chamber 5 is illustrated in par-
ticular in Fig. 2. It has an annular rim 7 which sur-
rounds an aperture 9 and which is gripped between
a first flange 11 and a second flange 13 by means of
screw members 15 and 17. One or more of the screw
members 15, 17 may have a ring 19 to enable the
chamber to be anchored at a predetermined level in
the well P. The flange 13 has a tubular joint 21 for con-
nection to the flexible tube which connects the interior
5A of the chamber 5 to the pressure-operated switch.

In the embodiment illustrated in the attached
drawing, the flange 11 has a mechanical system for
protecting the chamber 5 consisting of a single pair of
intersecting metal strips 23 and 25 which form a kind
of cage. The structure formed by the strips 23 and 25
is sufficiently open not to be blocked by any detritus
which may be present in the sewage, which might ad-
versely affect the operation of the chamber. A further
ring 27 is welded at the area of intersection of the
strips 23 and 25 and is used, together with the upper
ring 19, to maintain the chamber at a predetermined
position inside the well P.

The system consisting of the tube 7 and the flex-
ible chamber 5 is a closed system which contains a
fluid, for example air, whose pressure is directly pro-
portional to the head of liquid above the chamber 5,
and therefore to the level which the sewage reaches
in the well P. The pressure inside the chamber 5 and
in the pipe 7 is detected by a pressure-operated
switch indicated schematically by 30 in Fig. 3A. This
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pressure-operated switch has three trigger levels in-
dicated schematically by 30A, 30B, and 30C. The
three trigger levels may be set so that the first contact
is closed when the pressure inside the chamber 5
reaches the value corresponding to a level L1 of the
sewage in the well P. The nextlevels 30B and 30C are
set so that they correspond to the higher pressure
when the head of liquid in the well P reaches levels
L2 and L3 respectively.

As shown in Fig. 3A, the pipe 7 is also connected
to a pressure gauge 31 which permits direct reading
of the pressure and consequently reading of the level
of the sewage in the well P. The electrical instruments
comprising the pressure gauge 31 and the pressure-
operated switch 30 are housed, for example, inside an
electrical control panel 33 disposed outside the well
in an area easily accessible to the maintenance and
control personnel of the installation.

Fig. 3B shows the electrical circuit of the bistable
starting and stopping device for the pumps 1 and 3,
controlled by the three trigger levels 30A, 30B and
30C of the pressure-operated switch 30. The circuit in
Fig. 3B is of a type known in itself. The circuit in Fig.
3B will therefore be described only very briefly since
it is known to experts in the field. B1 and B3 indicate
the coils of relays controlling the starting of the
pumps 1 and 3 respectively. R1 and R3 are lamps in-
dicating the operating condition of pumps 1 and 3 re-
spectively, while V1 and V3 are lamps indicating the
idle condition of the pumps.

35 and 37 indicate manual switches which enable
each of the two pumps to be switched to a manual
starting position (position shown by M), to a stop pos-
ition (shown by the letter S), and to an automatic op-
eration position indicated by A, in which the command
for starting and stopping the pumps is obtained
through the pressure-operated switch 30 and a bist-
able control device indicated by 39. By using the de-
vice 39 it is possible, by a method known in itself,
each time the pressure-operated switch 30 is trig-
gered, always to start up whichever pump was not
started in the preceding cycle, in order to permit al-
ternating operation of first the one and then the other
pump, thus reducing the operating cycles of the
pumps. 40A, 40B and 40C indicate the three contacts
which are opened or closed by the pressure-operated
switch 30 and which correspond to the three trigger
levels of the pressure-operated switch indicated by
30A, 30B and 30C in Fig. 3A.

BIS indicates the coil of the relay controlling the
movable element of the bistable device 39. 11 and I3
indicate various switches whose opening or closing is
controlled by the relays connected with the pumps 1
and 3 respectively. The switches |1, I3 of the bistable
device 39 and the switches I1, I3 of the lamps R1 and
R3 are switches of the normally open type, as shown
by the standard symbols used in the diagram, and are
closed by the corresponding relays, which in turn are
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controlled by the pressure-operated switch. The
switches 11, 13 of the coil BIS of the relay of the bist-
able device 39 and the switches of the lamps V1 and
V3 are of the normally closed type, and are opened
by the corresponding relays.

When the pressure-operated switch 30 detects a
pressure in the chamber 5 below that corresponding
to the level L1, the contact 40A remains open and the
pumps are both switched off. Conversely, when the
level of the liquid rises above the level L1, the pres-
sure-operated switch closes the contact 40A, and if
the level L2 is also reached the pressure-operated
switch 30 also closes the contact 40B. According to
the state of the bistable device 39 at that instant, the
closing of the contact 40B causes either pump 1 or
pump 3 to start. If the starting of the pump leads to a
reduction in the level of the liquid, the subsequent
reaching of the level L1 causes the contact 40B to
open and consequently causes the pump to be
switched off and the bistable device to be switched to
its second state, so that the next starting command
will start the pump which did not operate in the pre-
ceding cycle. If the starting of a single pump is insuf-
ficient to reduce the level of the sewage, and the lat-
ter reaches the level L3, the pressure-operated
switch also causes the contact 40C to close and con-
sequently causes the second pump to start.

Figs. 4A and 4B show an improved embodiment
of the invention, which enables the following further
objects, in particular, to be achieved:

- automatic periodic removal of the detritus

formed during operation from the well;

- periodic resetting of the internal pressure level
in the flexible chamber, to compensate for pos-
sible leaks over a period of time.

Elements identical to or corresponding to those in
the solution illustrated in Figs. 3A and 3B are indicat-
ed by the same reference numbers.

In this embodiment, the pipe 7 has a branch pipe
7A which leads to a second pressure-operated switch
P5, set at a pressure value as required for the fluid
(air) inside the chamber 5; through a branch 7B of the
pipe 7A and through a solenoid valve ELS5, a compres-
sor C5 or any source of pressurised fluid may be put
into communication with the closed space 5, 7, for the
resetting of the pressure in the chamber 5, where the
pressure may gradually decrease as a result of vari-
ous leaks. GR indicates the resetting unit comprising
the components P5, EL5 and C5.

In this embodiment, the trigger level 30A of the
pressure-operated switch 30 takes the form of a
branching contact 40A for connection to the line LOR
of a clock OR; this clock OR makes a contact for a
short time (for example 10-20 minutes) once in every
twenty-four hours or equivalent period. In the said
line LOR, in series with the clock and in parallel with
each other, there are disposed a timer T1 (set for a
short period), a relay RL1 whose contacts are con-
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nected to the device 39, the control unit of the com-
pressor C5 (if this is the source of fluid for 5) and the
solenoid valve ELS5 of the unit GR; the relay RL1 is in
series with a contact of the timer T1 and the compo-
nents C5 and EL5 are in series with the contact con-
trolled by the pressure-operated switch P5 to open
the solenoid valve EL5 and activate the compressor
C5 when the pressure in 5 decreases below a prede-
termined trigger level, with a consequent reduction of
the volume of the flexible chamber 5. The contact 40A
of the pressure-operated switch 30 is also used to
drive the time clock OR which constitutes a time
switch.

When the pressure-operated switch 30 detects a
pressure in the chamber 5 below that corresponding
to the level L1, the branching contact 40A is switched
to the line LOR and the pumps are both switched off.
Conversely, when the level of the liquid rises above
the level L1, the pressure-operated switch 30 closes
the contact 40B, and if the level L2 is also reached the
pressure-operated switch 30 also closes the contact
40C. According to the state of the bistable 39 at that
instant, the closing of the contact 40B causes pump
1 or pump 3 to start. If the starting of the pump leads
to areduction in the level of the liquid, the subsequent
reaching of the level L1 causes the contact 40B to
open and consequently causes the pump to be
switched off and the bistable device to be switched to
its second state, so that the next starting command
will start whichever pump did not operate in the pre-
ceding cycle. If the starting of a single pump is insuf-
ficient to reduce the level of the sewage, and the lat-
ter reaches the level L3, the pressure-operated
switch also causes the contact 40C to close and con-
sequently causes the second pump to start.

Periodically, when the clock OR makes the con-
tact (for example, for a quarter of an hour once every
24 hours) the branching contact 40A switched to the
line LOR allows current to the group T1, RL1, C5,
EL5, that is the group GR to activate the operation of
the pump, or preferably pumps, 1 and 3 to rapidly low-
er the level of the sewage in the well P to the level
LO; in this way the pumps also remove the detritus -
mostly floating detritus - which has accumulated in
the well during operation, and send it to the section
to which the pumps are intended to elevate the whole
of the sewage. In this way, periodic, although partial,
cleaning is obtained, which at least reduces or even
eliminates the necessity of manual maintenance.
This operation must be carried out in a short period,
namely within the short interval established by T1, to
prevent overheating of the pumps which will be un-
covered.

Atthe time of the activation of the pump or pumps
for discharge to the minimum emptying level L0, it is
possible to reset the pressure in the flexible chamber
5 under the control of the second pressure-operated
switch P5 by opening the solenoid valve EL5 to en-
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able sufficient fluid to enter the closed space 5, 7, 7A
toreset the pressure in the chamber 5, for the correct
operation of the chamber. In this way the necessity
of checks which would otherwise be required to en-
sure the operation of the device is avoided, or at least
the frequency of such checks is reduced.

In this embodiment, the period of activation of the
pumps with the sewage below the level L1 is limited
by the timer T1. However, a situation may still occur
in which the pumps operate for a certain time with the
sewage at the level of the intake aperture, with a con-
sequent intake of air. In order to avoid this problem,
it is possible to replace the timer T1 with a device
which switches off the pumps as soon as they begin
to take in air. This may be done, for example, with a
microprocessor which checks the power absorbed by
the motors driving the pumps 1 and 3. When the sew-
age level falls sufficiently to uncover the intake aper-
tures, the pumps begin to take in air, with a conse-
quent abrupt decrease in the absorbed power. This
decrease, detected by the microprocessor, may be
used as the signal for switching off the pumps in time.

Itis to be understood that the drawing shows only
an example provided solely as a practical demonstra-
tion of the invention, and that this invention may be
maodified in its forms and dispositions without depar-
ture from the scope of the guiding principle of the in-
vention.

Claims

1. Device for the control of elevating pumps in a
drainage installation, characterised by the pres-
ence of a sealed flexible chamber containing a
fluid and designed to be disposed below the level
of the liquid to be elevated, the chamber being
provided with a pressure-operated switch which
generates a control signal for the elevating pump
or pumps according to the pressure inside the
said chamber.

2. Device according to Claim 1, characterised in that
the interior of the said chamber is connected by
a pressure transmission pipe to the pressure-op-
erated switch which is located outside the drain-
age installation.

3. Device according to Claim 1 or 2, characterised
in that the pressure-operated switch has three
trigger levels to control the starting and stopping
of two elevating pumps according to the level
reached by the liquid.

4. Device according to Claim 3, characterised in that
the pressure-operated switch is provided with a
bistable control means which enables the said
pumps to be started alternately.
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10.

1.

12.

13.

Device according to one or more of the preceding
claims, characterised in that the said chamber is
filled with air.

Device according to one or more of the preceding
claims, characterised in that the said chamber is
provided with fastening means to fix the said
chamber at a predetermined depth in the well in
which the pumps are installed.

Device according to one or more of the preceding
claims, characterised in that the said chamber is
disposed inside a rigid protecting structure.

Device according to one or more of the preceding
claims, characterised in that the said chamber is
provided with a pressure gauge, from a reading
of which it is possible to deduce the level of the
liquid in the well in which the chamber is installed.

Device according to one or more of the preceding
claims, characterised in that it also comprises
means of periodically causing a more complete
emptying (to the level LO) of the pump well, and
thus a periodic removal of the detritus formed in
the said well.

Device according to Claim 9, characterised in that
it also comprises a resetting unit, connected to
the interior of the flexible chamber, which is acti-
vated to reset the pressure inside the chamber,
at the time of one of the periodic emptyings of the
well, when such resetting is required.

Device according to Claim 9 or 10, characterised
in that it comprises a branching contact moved
cyclically by the pressure-operated switch to al-
low current to a time switch or clock, provided
with means of causing the activation of at least
one of the pumps for a periodic emptying of the
well below a lower normal operating limit.

Device according to Claim 11, characterised in
that it also comprises, in combination with the
said clock, the said resetting unit, the latter com-
prising a compressor or equivalent, a pressure-
operated switch capable of reading the internal
pressure of the flexible chamber, and a solenoid
valve, for the early resetting of the internal pres-
sure of the said chamber in the event of leaks of
fluid from the said chamber, at the time of a cy-
clical emptying of the well.

Device according to Claim 11, characterised in
that the means which cause the activation of at
least one of the pumps for the periodic emptying
of the well comprise a relay and a timer.
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14. Device according to Claim 11, characterised in
that the means which cause the activation of at
least one of the pumps for the periodic emptying
of the well comprise a relay and a control system
which inactivates the pump when the sewage lev-
el reaches the intake apertures of the pumps.
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