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Description

[0001] This invention relates to an electrical intercon-
nection device for pumps housed in wells of sewage
systems or the like.

[0002] Dynamic sewage systems have wells to collect
waste water or sewage, wherein one or more pipes con-
verge and from which the sewage is raised by means of
submersible pumps and sent to a section at a greater
height of the sewage system by means of piping con-
nected to said pumps, while electrical supply and control
cables connect these pumps to a control unit outside the
well.

[0003] Although these wells are usually provided with
at least two pumps, in order to simplify reference will be
made hereunder to a well with only one pump.

[0004] In a well of this kind the pump requires regular
maintenance, and therefore must be periodically re-
moved from the well and subsequently repositioned
therein, separating it from the pneumatic piping and
from the electrical connections thereof.

[0005] Current technology allows the hydraulic piping
to be connected to and separated from the pump rapidly
and simply. In fact, to facilitate and accelerate move-
ment of the pump, the hydraulic connections are today
produced with sealed separable pipes, generally com-
prising two flanges which are coupled with a gasket, ad-
vantageously without the use of bolts but making use of
the weight of said pump.

[0006] However, currently it is difficult to perform op-
erations to connect and disconnect the electrical cables
connecting the pump to the control unit outside the well
with the same rapidity. In fact, the formation of aggres-
sive gases and foams inside the well rapidly damages
conventional electrical contact devices such as sockets,
plugs or terminal junction boxes, making them some-
what unreliable and unsafe in this type of environment.
[0007] The simplest procedure, which could be used
to solve the aforesaid drawbacks, is to wind the electri-
cal cables in coils outside the well at the same time as
the pump is moved. However, this procedure is not used
due to the further drawbacks involved; in fact, removal
of a cable several tens of meters in length and which
has been housed in a cable duct for a long time is not a
rapid and risk-free operation.

[0008] To date the procedure generally used instead
involves cutting through the electrical cable in a point
easily accessible for the operator, for example in prox-
imity to the manhole, prior to lifting the pump. This pro-
cedure in fact allows a simple and rapid operation to re-
move the pump.

[0009] The maindrawback of this procedure lies in the
fact that during subsequent repositioning of the pump
inside the well skilled technicians are required to recon-
nect the cable; this is generally done be producing a
"sealing box", which is a device produced on the site
with terminals to which the electrical cables are connect-
ed and then embedded in resin.
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[0010] This procedure is costly, as both the resin and
the operator have a high cost; moreover, the length of
time required for reconnection is considerable, as the
resin must also be allowed to dry (about 1 hour).

SUMMARY OF THE INVENTION

[0011] The main object of the present invention is to
produce an electrical interconnection device which al-
lows simple and rapid contact of the electrical cables
between a pump, operating in environments in which
aggressive substances form, and an outside control
unit, producing at the same time an electrical intercon-
nection device which protects the electrical contacts
from any infiltrations of said substances.

[0012] In substance, the subject of the present inven-
tionis an electrical interconnection device characterized
in that it comprises therewithin a sealably closable
space or interspace fluidly connected to a pressurized
circuit, with the electrical connection between the supply
and control cables of a pump inside the well and the re-
spective cables of a control unit outside said well being
produced inside this space or interspace.

[0013] In the preferred embodiment this electrical in-
terconnection device is advantageously produced with
a plug connected to the pump, which is coupled to a
socket connected to the control unit, forming a sealed
interspace, which is filled with a pressurized fluid.
[0014] Nonetheless, different electrical contact devic-
es comprising the principle on which the invention is
based, such as sealably closable junction boxes or the
like, would also be possible.

[0015] The pressure inside the interspace is advanta-
geously obtained by means of a pressurized circuit com-
prising, in the simplest embodiment thereof, a pressure
switch and a compressor, which maintain the pressure
inside the interspace, optionally a secondary contact
(normally integral with a pressure switch) to shut down
the circuit at any moment.

[0016] In a particularly advantageous embodiment of
the invention this electrical interconnection device is
fixed to the edge of the opening of the manhole to allow
rapid, easy and safe action by the operator.

[0017] The device according to the present invention
is advantageously used with a pressurized circuit to con-
trol pumps, such as the one described in the patent EP
0.580.558 by the same applicant.

[0018] In brief, this circuit exploits a pressurized sub-
merged sealed flexible probe to calculate the quantity
of sewage present inside the well and consequently
control operation of the pump and also guarantee that
the pump inside the well is always submerged in the lig-
uid, to guarantee adequate cooling thereof.

[0019] This pressurized circuit is advantageously
connected to the interspace of the electrical intercon-
nection device by means of a branch.

[0020] In the case in which the level of sewage inside
the well is constant, the pressure inside the pressurized
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circuit is equivalent to the pressure due to the liquid col-
umn above the flexible probe. The pressure of this circuit
and therefore the pressure inside the interspace of the
electrical interconnection device is greater than the at-
mospheric pressure.

[0021] When this circuit is started up, the pressure
can be adjusted manually even with a "dry well", so that
it is always above atmospheric pressure, as the me-
chanical resistance offered by the walls of the flexible
probe to their dilation must be overcome. As the gas
forming inside the well can never reach said start-up
pressure, the pressure inside the interspace is greater
than the pressure inside the well even during start-up
with a dry well.

[0022] During changeinthe level of sewage in the well
the pressure inside the circuit is subjected to a variation,
but always remains at a higher value than that of the
atmospheric pressure, guaranteeing the necessary
pressure in the interspace of the device.

[0023] If there are leaks in the circuit, the function of
the compressor is to maintain the pressure in the circuit
constant so that the pressure inside the interspace is
always greater than the atmospheric pressure.

[0024] In this case, the known control unit of the circuit
signals an operating fault, advantageously by radio to a
central control unit, and the necessary maintenance is
programmed.

[0025] Moreover a self-diagnostics system can ad-
vantageously be provided for the pneumatic seal of the
interspace of the electrical interconnection device and
also of the pneumatic system upstream of the device;
advantageously, in the case in which a plurality of these
devices are used in the same pressurized circuit, by se-
lectively closing each valve present upstream of each
device and analyzing the behavior of the pressurized cir-
cuit.

[0026] Moreover, with this system the power supply
to the pump is automatically interrupted as soon as the
plug is disconnected from the socket, without the need
for mechanical shutdown, even if the operators in
charge of these tasks should forget to manually discon-
nect the power supply before disconnecting the socket.
In fact, in this case the pressure in the circuit drops sud-
denly to a value in proximity to the atmospheric pressure
and the control unit shuts off the power supply, thereby
guaranteeing the safety of the operators.

[0027] It is advantageous to use a "blank" plug to be
inserted in a socket to close the pneumatic circuit refer-
ring to an unused electrical circuit.

[0028] Inthis embodimentthe device according to the
invention is therefore particularly effective to solve the
drawbacks of the conventional electrical interconnec-
tion method, proving simple and inexpensive.

[0029] In particular, this system allows a pressure ex-
ceeding the external pressure to be maintained inside
the interspace of the electrical interconnection device,
in order to in any case protect the internal electrical con-
tacts from any infiltrations of aggressive substances.
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[0030] The use of different systems or circuits, which
obtain the same objects, can also be used with the
present invention, such as conventional float systems
or different pressure circuits to control the pumps, for
example microprocessor or PLC systems.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The present invention can be better under-
stood and the numerous objects and advantages there-
of shall be apparent to those skilled in the art with ref-
erence to the accompanying schematic drawings, which
show a non-limiting practical example of the finding.
[0032] In the drawing:

Figure 1 schematically shows a vertical section of
a socket and a plug for electrical interconnection ac-
cording to the invention;

Figure 2 schematically shows a section according

to lI-1l in Figure 1;
Figure 3 schematically shows a view of the electri-
cal socket according to IlI-lll in Figure 2;

Figure 4 schematically shows the socket and the
plug of the previous figures sealably coupled;
Figure 5 schematically shows the device of the pre-
vious figures inserted in a pneumatic control circuit
of pumps;

Figure 6 schematically shows the section of the plug
according to VI-VI in Figure 5; and

Figure 7 schematically shows a well equipped ac-
cording to the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0033] The drawings, wherein identical parts are indi-
cated with the same numbers in all the various figures,
show an electrical interconnection device according to
the invention comprising a plug 1 and a socket 3, see
Figures 1 to 6.

[0034] Inthe embodimentillustrated, the pin 1is com-
posed of an essentially cylindrical wall 11A, of a base
11 B, inside which the electrical contacts 15A are fixed,
and of a handle 17. On the outside of the cylindrical wall
11Athere are preferably at least two gaskets 7A, 7B and
at least a further gasket 7C is provided to function fron-
tally.

[0035] Screws 19received in a plurality of holes at the
edges of the plug 1 allow the plug 1 to be fixed to the
socket 3.

[0036] The socket 3 comprises, inside a cavity 20, a
central body 21, incorporated in which are insertion con-
tacts 15B for the respective contacts 15A of the plug 1
and in which a branch 13A of a channel 13 of a pressure
circuit is produced.

[0037] In the preferred embodiment the channel 13
extends inside the lower part of the socket 3.

[0038] Advantageously, a plurality of electrical cables
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14A covered with a coating 14B preferably made of a
plastic material and protected by a coaxial metal mesh
braid 14C to form as a whole a cable 14 for electrical
and fluid connection, are wound about the tubular con-
tinuation 13T of the channel 13. In fact, the cables 14A
advantageously make the electrical connection be-
tween the contacts 15B of the socket 3 and a control
unit 33, shown in Figures 5 and 7.

[0039] The metal braid 14C is advantageously elec-
trically grounded to guarantee, besides mechanical pro-
tection, also electromagnetic protection of the cables
14A.

[0040] Further embodiments of the channel 13, for ex-
ample completely external to the socket 3, or further em-
bodiments of the cables 14A-14C, for example separat-
ed from the channel 13, would also be possible.
[0041] The socket 3 advantageously has holes 19A
for fixing the plug 1 by means of screws 19 and holes
10 for fixing the socket 3 to a wall of the well.

[0042] Figures 2 and 3 schematically show the plug 1
in an advantageous system for electrical connection be-
tween the connectors 15A of the plug 1 and a cable 23,
composed of a plurality of electrical supply and control
cables 23A for a pump, not represented in the figure,
positioned inside the well. Each electrical cable 23A is
advantageously connected to a terminal 24, in turn con-
nected to each of the connectors 15A.

[0043] In an advantageous embodiment a casing 25
is provided, see Figures 2 and 3, which encloses the
area of the terminals 24 and which preferably is provided
with holes 28 and an access hatch 27. In this way, after
the operator has made the electrical connection be-
tween the cables 23A and the terminals 24 through the
open hatch 27, the hatch 27 is closed and the casing 25
is filled, preferably with thermoplastic material or epoxy
resin through holes 28. This offers increased efficiency
and safety of the electrical contacts between the cable
23 and the plug 1 at a limited cost.

[0044] Figure 4 schematically shows the plug 1 insert-
ed in the socket 3.

[0045] The space orinterspace 30 produced in the ar-
ea of electrical interconnection of the contacts 15A and
15B of the plug 1 and respectively of the socket 3 (and
partly composed of the cavity 20) is mainly enclosed by
the following surfaces:

- aninner surface 11C of the cylindrical wall 11A of
the plug 1;

- the base 11B of the cylindrical wall 11A comprising
the connectors 15A of the plug 1;

- anupper surface 21A of the central body 21 of the
socket 3;

- the circular wall 21 B of the central body 21 of the
socket 3.

[0046] The interspace 30 can advantageously be
sealably closed by means of gaskets 7A, 7B fixed pref-
erably to the outer surface of the cylindrical wall 11A of
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the plug 1, while the screws 19 fasten the plug 1 against
the socket 3 compressing the gasket 7C.

[0047] Figure 5 schematically shows the electrical in-
terconnection device of the previous figures used in a
pressurized circuit of the type described in the patent
EP 0,580,558, while Figure 7 schematically shows a
well equipped according to the invention.

[0048] Inthis advantageous embodiment of the inven-
tion the channel 13, see Figure 5, is fluidly connected
both to a sealed flexible probe 29 disposed under the
level of the liquid to be lifted inside a well 31, see also
Figure 7, and to a compressor 33B of a control unit 33;
the latter controls a lift pump 35 as a function of the
height of the liquid inside the well 31.

[0049] In this embodiment of the invention the chan-
nel 13 passes completely through the base of a socket
3B and, by means of the pneumatic branch 13A, con-
nects the interspace 30 to the aforesaid pressurized cir-
cuit. A valve 40, see Figures 5 and 6, is provided inside
the socket 3B and connected to the channel 13 before
it leaves said socket as a cable 23, which reaches the
probe 29. When this valve 40 is closed the submerged
probe 29 is isolated and the gasket between the socket
3 and the plug 1 is advantageously tested.

[0050] The supply and control cables 40C of the valve
40 are advantageously wound around the channel 13
together with the cables 14A of the pump 35.

[0051] Allin all, the control unit 33 is electrically con-
nected to the pump 35 by means of a circuit comprising
in succession the electrical cables 14A inside the cable
14, the electrical connection between the socket 3B and
the plug 1 and lastly the cable 23.

[0052] The control unit 33 is instead fluidly connected
to the submerged probe 29 by means of the pipe 13 in-
side the cable 14 and is connected to the interspace 30
of the device according to the invention by means of the
branch 13A of the pipe 13.

[0053] Figure 6 schematically shows the section VI-VI
of the socket 3A in Figure 5, advantageously composed
of said central body 21, on which said contacts 15B and
said branch 13A of said channel 13 of the pressurized
circuit are produced. The channel 13 passes completely
through the socket 3B and is connected to the valve 40
inside said socket.

[0054] Figure 7 schematically represents the system
inside a well.

[0055] Under a manhole 41, the electrical intercon-
nection device according to the invention is represent-
ed, produced by the socket 3B and by the plug 1. The
plug 1 is electrically connected to a submersible pump
35 by means of the cable 23, while the socket 3B is elec-
trically and fluidly connected to the control unit 33 by
means of the cable 14. The pipe 13 terminates the pneu-
matic connection between the socket 3B and the sub-
merged probe 29.

[0056] Moreover, a pipe 43 allows the removal of sew-
age from the well 31 while sliding guides 45 are used to
move the pump 35.
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[0057] Withthe system described above both removal
and installation of a pump inside a well are particularly
inexpensive, efficacious and simple to perform.

[0058] Infact, by openingthe manhole 41 itis possible
to disconnect the pipes 43 from the pump 35 in a known
way, to disconnect the electrical connection of the pump
35 by detaching the plug 1 from the socket 3B thereof,
and to lift the pump 35 by pulling the chain 45P on the
sliding guides 45.

[0059] Installation takes place by repositioning the
pump 35 at the bottom of the well and connecting the
pipe 43 and the plug 1.

[0060] These devices can be connected and config-
ured with different systems and combinations, such as
a connection in series or in parallel of said electrical or
pneumatic connections.

[0061] It is understood that above description and il-
lustration merely represents a possible non-limiting em-
bodiment of the invention, which may vary in forms and
arrangements without however departing from the
scope of the concept on which the invention is based.
Any reference numerals in the appended claims are pro-
vided purely to facilitate the reading thereof in the light
of the preceding description and of the accompanying
drawings, and do not in any way limit the scope of pro-
tection.

Claims

1. Electrical interconnection device for pumps (35)
housed in wells (31) of sewage systems, charac-
terized in that it comprises therewithin a space or
interspace (30) sealably closable wherein the elec-
trical contact between two parts of circuit is pro-
duced, said space or interspace (30) being fluidly
connected to a pressurized circuit.

2. Electrical interconnection device as claimed in
claim 1, characterized in that it is produced with a
socket (3) and a plug (1) which are coupled to form
therewithin said sealed space or interspace (30),
said interspace (30) being fluidly connected to said
pressurized circuit.

3. Electrical interconnection device as claimed in
claim 2, characterized in that said plug (1) is com-
posed of an essentially cylindrical wall (11A), of a
base (11B) inside which electrical contacts (15A)
are fixed, of a handle (17) and, on the outside of the
cylindrical wall (11A), of at least one gasket (7A and/
or 7B and/or 7C).

4. Electrical interconnection device as claimed in
claim 3, characterized in that said plug (1) com-
prises a plurality of holes which allow said plug (1)
to be fastened to said socket (3) by means of screws
(19).
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5.

10.

1.

12.

13.

14.

15.

16.

Electrical interconnection device as claimed in
claim 2, characterized in that said socket (3) ad-
vantageously comprises a central body (21) on
which contacts (15B) are produced for insertion of
said respective contacts (15A) of said plug (1) and
a branch (13A) fluidly connected to a channel (13)
of said pressurized circuit.

Electrical interconnection device as claimed in
claim 5, characterized in that said channel (13)
passes inside the lower part of said socket (3).

Electrical interconnection device as claimed in
claim 6, characterized in that a plurality of electri-
cal cables (14A) covered by a coating (14B), pref-
erably made of plastic material, are wound around
said channel (13).

Electrical interconnection device as claimed in
claim 7, characterized in that said coating (14B)
is protected by a coaxial metal mesh braid (14C).

Electrical interconnection device as claimed in
claim 8, characterized in that said metal braid
(14C) is electrically grounded.

Electrical interconnection device as claimed in
claim 5, characterized in that said channel (13) is
completely external to said socket (3).

Electrical interconnection device as claimed in
claim 5, 6 or 10, characterized in that said cables
(14A-14C) are separated from said channel (13).

Electrical interconnection device as claimed in
claims 2 to 11, characterized in that said socket
(3) comprises holes (10) for fixing said socket (3) to
a wall of said well (31).

Electrical interconnection device as claimed in
claims 2 to 4, characterized in that said connec-
tors (15A) of said plug (1) are electrically connected
to a plurality of electrical supply and control cables
(23A) for said pump (35) by means of terminals (24),
in turn connected to said connectors (15A).

Electrical interconnection device as claimed in
claim 13, characterized in that said terminals (24)
are enclosed by a casing (25).

Electrical interconnection device as claimed in
claim 14, characterized in that said casing (25)
has holes (28) and an access hatch (27).

Electrical interconnection device as claimed in
claim 15, characterized in that said casing (25) is
fillable with thermoplastic material or epoxy resin
through said hole (28).
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Electrical interconnection device as claimed in
claim 1 and/or 2, characterized in that said space
or interspace (30) is produced in the area of elec-
trical interconnection of said contacts (15A; 15B) of
said plug (1) and respectively of said socket (3) and
is enclosed by at least one of the following surfaces:

- aninner surface (11 C) of said cylindrical wall
(11A) of said plug (1);

- the base (11 B) of said cylindrical wall (11A)
comprising said connectors (15A) of said plug
(1);

- anuppersurface (21A) of said central body (21)
of said socket (3);

- thecircular wall (21 B) of said central body (21)
of said socket 3.

Electrical interconnection device as claimed in
claim 1, 2 and/or 17, characterized in that said
interspace (30) is sealably closable by means of
said gaskets (7A, 7B) fixed to the outer surface (21
B) of said cylindrical wall (11A) of said plug (1) and
said gasket (7C) is included between the bodies of
said socket (3) and of said plug (1).

Electrical interconnection device as claimed in
claim 18, characterized in that it is fluidly connect-
ed both to a sealed flexible probe (29) disposed un-
der the level of the liquid to be lifted inside said well
(31), and to a compressor (33B) of a control unit
(33), which controls said lift pump (35) as a function
of the height of the liquid inside said well (31).

Electrical interconnection device as claimed in at
least one of the previous claims, characterized in
that said channel (13) passes completely through
the base of said socket (3B).

Electrical interconnection device as claimed in
claim 20, characterized in that said channel (13)
connects said interspace (30) to said pressurized
circuit by means of said pneumatic branch (13A).

Electrical interconnection device as claimed in
claim 21, characterized in that a valve (40) is in-
cluded inside a socket (3B) and connected to said
channel (13) before it leaves said socket.

Electrical interconnection device as claimed in
claim 22, characterized in that supply and control
cables (40C) of said valve (40) are wound around
said channel (13) together with said cables (14A) of
said pump (35).

Electrical interconnection device as claimed in at
least one of the previous claims, characterized in
that said control unit (33) is electrically connected
to said pump (25) by means of a circuit comprising
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25.

26.

27.

28.

29.

30.

31.

10

in succession said electrical cables (14A) inside
said cable (14), the electrical connection between
said socket (3B) and said plug (1) and lastly said
cable (23).

Electrical interconnection device as claimed in at
least one of the previous claims, characterized in
that said control unit (33) is fluidly connected to said
submerged probe (29) by means of said pipe (13)
inside said cable (14) and is connected to said inter-
space (30) by means of said branch (13A) of said

pipe (13).

Electrical interconnection device as claimed in at
least one of the previous claims, characterized in
that it is positioned under a manhole (41).

Electrical interconnection device as claimed in at
least one of the previous claims, characterized in
that said plug (1) is electrically connected to said
pump (35) by means of said cable (23) and the
socket (3B) is electrically and fluidly connected to
said control unit (33) by means of said cable (14).

Electrical interconnection device as claimed in
claim 27, characterized in that said pipe (13) ter-
minates the pneumatic connection between said
socket (3B) and said submerged probe (29).

Electrical interconnection device as claimed in at
least one of the previous claims, characterized in
that it comprises further electrical interconnection
devices electrically and/or fluidly connected in se-
ries with one another.

Electrical interconnection device as claimed in
claim 1 and/or 2, characterized in that it is com-
posed of a junction box or the like, sealably closa-
ble.

Method of positioning a pump (35) inside a well (31)
of a sewage system, characterized in that it com-
prises one or more of the following phases:

- opening said manhole (41) of said well (31);

- inserting said pump (35) inside said well (31)
by means of tackle;

- connecting said pneumatic pipes (43) to said
pump (35);

- manually connecting said electrical intercon-
nection device (1, 3);

- fastening said electrical interconnection device
(1,3);

- testing the seal of said device (1, 3);

- closing said manhole (41) of said well (31);

- starting up said compressor (33B) of said pres-
surized circuit.
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Method as claimed in claim 31, characterized in
that fastening of said electrical interconnection de-
vice (1, 3) is produced by means of fastening
screws.

Method for removing a pump (35) housed in a well
(31) of a sewage system, characterized in that it
comprises one or more of the following phases:

- opening said manhole (41) of said well (31);

- disconnecting said electrical interconnection
device (1, 3);

- separating said hydraulic pipes (43) from said
pump (35);

- lifting said pump (35) on sliding guides (45);

- closing said manhole (41) of said well (31).

Method as claimed in claim 33, characterized by
the further phase of manually interrupting the power
supply to said pump (35) before disconnecting said
electrical interconnection device (1, 3).

Method for testing said device, characterized in
that it comprises at least one of the following phas-
es:

- closing a valve (40) upstream of said electrical
interconnection device (1, 3) to be tested;

- starting said compressor (33B) of said pressu-
rized circuit;

- checking the pressure inside said circuit by
means of a gauge;

- opening said valve (40).
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