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(57) Vacuum waste evacuation system (1) for a toilet
module in a public transportation vehicle, comprising a
sanitary appliance (2) connected to a wastewater tank,
and means of depressing said tank for vacuum evacuat-
ing the waste when a user actuates a discharge button
of the sanitary appliance (2), which is characterized in
that it comprises a pinch tube (5) valve (3) to communi-
cate the sanitary appliance (2) with the wastewater tank,

and a first control valve (9) of said pinch tube (5) valve
(3) which is configured to allow, in a first resting position,
the inlet of air or gas to actuate the pinch tube (5) to a
closed position, and to allow, in a second active position,
the outlet of the air or gas with the aim of returning the
pinch tube (5) to an open position, when the user actuates
the discharge button of the sanitary appliance (2).
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Description

[0001] The present invention relates to a vacuum
waste evacuation system for a toilet module in a public
transportation vehicle and to a toilet module in a public
transportation vehicle, e.g. a rail vehicle, comprising said
evacuation system

Background of the invention

[0002] Some means of public transportation, such as
railways, include toilet modules or sanitary facilities com-
prising a toilet connected to a vacuum device designed
to suction the waste deposited in the toilet to a wastewa-
ter tank, and a cut-off valve arranged between the toilet
and the wastewater tank, which allows the passage of
the waste towards said tank when a user actuates the
vacuum device.
[0003] The cut-off valve of the vacuum evacuation sys-
tems is normally closed preventing the conduction of the
toilet waste to the wastewater tank, so that the wastewa-
ter tank may maintain the vacuum level generated by an
ejector. Furthermore, the cut-off valve only changes its
status, from normally closed to open, when a processing
and control unit detects that a user has actuated a waste
discharge button of the toilet. Said unit gives the opening
signal to the cut-off valve during a configurable time, gen-
erally from 0.6 to 1 second, with said cut-off valve return-
ing to its resting state (normally closed) until the dis-
charge button of the toilet is again pressed by the next
user.
[0004] This type of cut-off valves basically comprise a
main body which includes an inlet and an outlet for the
passage of the waste from the toilet and a ball valve or
knife gate valve, which is housed inside the main body.
Two seals housed each one on both sides of the valve
aim to guarantee the air-tightness of the system.
[0005] Often, the users of the toilets of public transpor-
tation vehicles deposit foreign bodies in the toilet such
as syringes, sanitary towels, tampons, disposable ra-
zors, among others which may damage or even break
said seals as they are pinched between the seals and
body of the valve. The main drawback of the existing
vacuum evacuation systems lies in the fact that if the
seals of the cut-off valve are damaged, these seals no
longer guarantee the air-tightness of the system, which
leads to problems of bad odours and a high maintenance
cost of the toilet module.

Description of the invention

[0006] The objective of the present invention is to re-
solve the mentioned drawbacks providing a vacuum
waste evacuation system which resolves said drawbacks
and which has the advantages described below.
[0007] In accordance with this objective, according to
a first aspect, the present invention provides a vacuum
waste evacuation system for a toilet module in a public

transportation vehicle, comprising a sanitary appliance
connected to a wastewater tank, and means of depress-
ing said tank for vacuum evacuating the waste when a
user actuates a discharge button of the sanitary appli-
ance, and is characterized in that it comprises a pinch
tube valve or pinch valve to communicate the sanitary
appliance with the wastewater tank, and a first control
valve of said pinch tube valve which is configured to allow,
in a first resting position, the inlet of air or gas to actuate
the pinch tube to a normal closed position, and to allow,
in a second active position, the outlet of the air or gas for
returning the pinch tube to an open position when the
user actuates the discharge button of the sanitary appli-
ance.
[0008] According to a second aspect, the present in-
vention provides a toilet module in a public transportation
vehicle, e.g. a rail vehicle, comprising the vacuum evac-
uation system claimed.
[0009] In the present invention, the pinch tube pro-
vides, in an open position, a pipe of great length and
through capacity to allow the evacuation of all type of
waste or objects without any problems. Furthermore, in
the case of presence of foreign bodies, the pinch tube
remains closed adapting to the form of the object, without
significant risk of puncture, breakage or loss of air-tight-
ness. When the user actuates the discharge button, the
pinch tube returns to its open position to allow the evac-
uation of the waste or foreign bodies without said pinch
tube suffering any type of deterioration. Thanks to this,
a vacuum evacuation system is obtained of long useful
life and low maintenance cost that also safely guarantees
air-tightness, avoiding the problems of bad odours.
[0010] Advantageously, the pinch tube valve compris-
es a main body associated to a pinch tube of elastomeric
material which includes an inlet and an outlet for the pas-
sage of the waste from the sanitary appliance, two covers
arranged at the inlet and the outlet of the main body which
incorporate, each one, a support part for the ends of the
pinch tube, the body of said valve including an inlet pipe
associated to supply means of compressed air or gas to
be able to displace the pinch tube until the closed posi-
tion.
[0011] This pinch-tube-type cut-off valve has the ad-
vantage that it does not require seals, since the ends of
the pinch tube are joined, each one to a support part
which is integrally joined to one of the covers, so that the
ends of the pinch tube act as seal of the valve.
[0012] The pinch tube comprises, preferably, an elas-
tomeric material, such as, for example, a pinch tube of
natural rubber, and advantageously, said elastomeric
material is of a thickness equal to or greater than 5 mm,
preferably, equal to or greater than 8 mm, to provide suit-
able rigidity and resistance to tearing of the pinch tube.
[0013] According to a preferred embodiment, the first
control valve of the pinch tube valve is configured to allow,
in a first resting position, the inlet of air or gas to actuate
the pinch tube to a normal closed position, and to allow,
in a second active position, the inlet of a vacuum level
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from the vacuum line of the wastewater tank with the aim
of returning the pinch tube to its open position, when the
user actuates the discharge button of the sanitary appli-
ance.
[0014] Advantageously, said control valve is connect-
ed to the vacuum line of the wastewater tank, so that, in
its active position, said valve allows the inlet of a vacuum
level from said vacuum line. When the vacuum enters,
the air or gas is suctioned from the body of the valve
which actuates the pinch tube.
[0015] This preferred embodiment has the advantage
that it uses the vacuum level generated by an ejector
associated to the wastewater tank to guarantee the outlet
of the air or gas and the complete return of the pinch tube
to its open position, when it is necessary to evacuate the
waste or wastewater. In this way, the system guarantees
optimal operation of the pinch tube valve and the correct
evacuation of the waste or foreign bodies.
[0016] Preferably, said first control valve is a dual-po-
sition five-way monostable valve, which is configured to
allow an air or gas inlet channel in a first resting position,
and an inlet channel of a vacuum level in a second active
position.
[0017] Again preferably, said system comprises a sec-
ond control valve of the pinch tube valve configured to
prevent, in a first resting position, the outlet of air or gas
of the pinch tube valve with the object of maintaining the
pinch tube valve closed when the system remains without
air and/or energy, this same control valve being suscep-
tible of allowing, in an active position, the inlet of air or
gas to actuate the pinch tube in the normal closed posi-
tion.
[0018] This second control valve enables guarantee-
ing the air-tightness when the evacuation system re-
mains without compressed gas or air and/or without en-
ergy (degraded mode of operation of the toilet module).
This securely prevents the outlet of bad odours, since
the pinch tube valve remains closed to prevent the outlet
of the compressed air or gas that is housed inside the
body of the valve.
[0019] Advantageously, said second control valve is a
dual-position two-way monostable valve, which is con-
figured to allow, in an active position, an air or gas inlet
channel, or an air or gas outlet channel, and to prevent,
in a resting position, the outlet of the air or gas when the
system remains without compressed air or gas and/or
without energy
[0020] Preferably, said system comprises a regulation
device arranged between the first and the second control
valve to regulate the pressure of the supply of com-
pressed air or gas to the inlet of the pinch tube valve or
pinch valve.
[0021] Again preferably, the system comprises a
processing and control unit configured to provide an ac-
tivation signal to the first control valve in accordance with
a waste discharge order signal issued by means of de-
tection of a discharge order of the sanitary appliance,
said same control valve being susceptible of returning to

its resting position to allow the inlet of air or gas and close
the pinch tube, when the discharge order signal stops.
[0022] Advantageously, said processing and control
unit is configured to provide a deactivation signal to the
second control valve in accordance with an operating
signal in degraded mode due to lack of air or gas, issued
by means of detection of the toilet module, said second
valve being susceptible, in a deactivated resting position,
of preventing the outlet of the air or gas of the pinch tube
valve to maintain the pinch tube in the closed position.
The same control valve may return to its active position
when said operating signal in degraded mode stops due
to lack of air or gas, or when the energy supply returns.
[0023] As commented above, in accordance with a
second aspect, the present invention provides a toilet
module in a public transportation vehicle comprising the
vacuum evacuation system claimed.
[0024] In particular, the present invention provides a
toilet module in a public transportation vehicle comprising
a toilet connected to a wastewater tank, means of de-
pressing said tank for vacuum evacuating the waste
when a user actuates a discharge button of the toilet, a
pinch tube valve or pinch valve to communicate the toilet
with the wastewater tank, and a first control valve of said
pinch tube valve. This control valve is configured to allow,
in a first resting position, the inlet of air or gas for main-
taining the pinch tube in a closed position, and to allow,
in a second active position, the outlet of air or gas, to
return the pinch tube to an open position when the user
actuates the discharge button of the toilet.
[0025] Optionally, the outlet of air or gas may be carried
out by connecting the inlet pipe of the pinch tube valve
to the vacuum line of the tank.

Brief description of the figures

[0026] For a better understanding of all the aforemen-
tioned, drawings are attached wherein, schematically
and only by way of non-limiting example, a practical case
of embodiment is represented.

Figures 1 to 3 are diagrammatic views of the system
showing a toilet and a pinch tube valve or pinch valve
which communicates the toilet with a wastewater
tank (the latter is not represented). The same figures
show a diagram of the compressed air or gas supply
circuit and vacuum that incorporates the control
valves of the pinch tube valve.

Figure 1 shows the pinch tube valve in an open po-
sition, which allows the passage of waste when the
user of the toilet actuates a discharge button of said
toilet.

Figure 2 shows the pinch tube valve in a closed po-
sition, which prevents the passage of waste and, with
this, the outlet of bad odours from the wastewater
tank.

3 4 



EP 3 078 783 A1

4

5

10

15

20

25

30

35

40

45

50

55

Figure 3 shows the pinch tube valve maintained in
closed position in degraded operating mode of the
toilet system or module (lack of air or gas and/or lack
of energy in the system).

Description of a preferred embodiment

[0027] An embodiment is described below of the sys-
tem claimed making reference to figures 1 to 3.
[0028] The vacuum waste evacuation system 1 of the
present invention comprises a toilet 2 connected to a
wastewater tank (not represented) and a pinch tube 3
valve 5 to communicate the toilet 2 with this tank when
a user actuates the waste discharge button. The interior
of the wastewater tank is maintained with a vacuum level
comprised between -0.4 b and - 0.25 b due to an ejector
(not represented), so that the waste from the toilet 2 can
be vacuum evacuated when the user actuates the dis-
charge button which opens the through-pipe of the pinch
tube 5 valve 3.
[0029] As can be seen in the three figures, the pinch
tube valve 3 comprises a main body 4 associated to a
pinch tube 5 of elastomeric material, for example, a pinch
tube 5 of natural rubber, and an inlet pipe 6 associated
to means of supply of compressed air or gas.
[0030] In the embodiment described, the ends of the
pinch tube are joined to support pieces 7a, 7b which are
incorporated in covers 8a, 8b arranged at the inlet and
outlet of the pinch tube valve 3. In this way, the ends of
the pinch tube 5 act as seals of the pinch tube 5 valve 3.
[0031] The system 1 incorporates a first control valve
9 of the pinch tube 5 valve 3 which is configured to allow,
in a first resting position, the inlet of compressed air or
gas through the inlet pipe 6 of the body 4 of the pinch
tube 5 valve 3, and to allow, in a second active position,
the outlet of the compressed air or gas through the same
inlet pipe 6.
[0032] The inlet of compressed air or gas through the
inlet pipe 6 actuates the pinch tube 5 until a closed po-
sition of the valve 3, whilst the outlet of air through the
same pipe 6 enables the return of the pinch tube 5 to an
open position of free passage of waste.
[0033] In the embodiment described, the first control
valve 9 is a dual-position five-way monostable electrov-
alve, which is configured to allow, in its active position,
an inlet channel of a vacuum level from the vacuum line
associated to the wastewater tank. The vacuum actively
actuates the return of the pinch tube 5 to its open position,
which provides an optimum operation of the pinch tube
valve 3, and the complete opening of the pinch tube 5.
[0034] The system 1 incorporates a second control
valve 10 of the pinch tube valve 3 which is configured to
prevent, in a resting position, the outlet of air or gas
through the pipe 6 of the body 4 of the valve 3, and to
allow, in an active position, the inlet of compressed air
or gas through the same inlet pipe 6.
[0035] As commented in the description of the inven-
tion, this second control valve 10 allows guaranteeing

the air-tightness when the system 1 remains without air
and/or electrical energy (degraded mode of operation of
the toilet module). In this way, it avoids the outlet of bad
odours and guarantees the air-tightness, since the pinch
tube 5 valve 3 remains closed to prevent the outlet of air
through the inlet pipe 6.
[0036] In the embodiment described, the second con-
trol valve 10 is a dual-position two-way monostable elec-
trovalve, which is configured to allow, in its active posi-
tion, when the system operates without faults, an inlet
channel of the air or gas which actuates the pinch tube
5 to its closed position, or an air outlet or vacuum inlet
channel which returns the pinch tube 5 to its open posi-
tion. In the resting position, the control valve 10 prevents
the outlet of the air or gas which houses the body 4 of
the valve 3, maintaining the pinch tube 5 in a closed po-
sition also when the toilet module is in degraded mode.
[0037] Among the control valves 9 and 10, the system
1 incorporates a device 11 to regulate the supply pres-
sure of compressed air or gas, as well as a valve 12 to
give fast outlet to the air or gas which exits the pinch tube
5 valve 3. The same system 1 incorporates a second
device 13 to regulate the pressure of air or gas, and a
filter 14 to purify the air or gas which enters the toilet
module and the system 1. In the embodiment described,
the compressed air or gas comes from the supply network
of compressed air or gas of the transportation vehicle.
[0038] The mode of operation of the system 1 is de-
scribed below making reference to the diagrams shown
in figures 1 to 3.
[0039] When the user of the toilet module wants to dis-
charge waste, this user presses a button which is asso-
ciated to means of detection configured to send a dis-
charge order signal to a processing and control unit. After
receiving this signal, the processing and control unit pro-
vides an activation signal to the first control valve 9 of
the pinch tube 5 valve 3 to allow the inlet of a vacuum
level which actuates the return of the pinch tube 5 to an
open position of passage of waste.
[0040] Figure 1 shows the open position of passage of
the pinch tube 5, and the position of the control valve 9.
In this figure 1, the connection 15 of the control valve 9
with the waste evacuation pipe 16, which forms part of
the vacuum line that communicates with the wastewater
tank, has been represented diagrammatically. The same
figure 1 shows the second control valve 10 in an active
position configured to allow the outlet channel of air and
vacuum inlet channel that maintains the pinch tube 5 in
its open position of passage.
[0041] The pinch tube 5 returns to its closed position
in less than 1 second, when the evacuation cycle finalizes
and the discharge order signal stops, which also entails
the stoppage of the activation signal of the control valve
9, and the return of said valve 9 to its resting position to
allow the inlet of compressed air and close the pinch tube
5 (see figure 2). In the closed position of the pinch tube
5, the second control valve 10 is maintained in an active
positioned configured to allow the air or gas inlet channel
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which maintains the pinch tube 5 closed.
[0042] When the toilet module remains without com-
pressed air or gas due to a degraded operation of the
system 1, the processing and control unit of the system
1 sends a deactivation signal to the second control valve
10 in accordance with an operating signal in degraded
mode issued by means of detection of the system 1. In
this deactivated position, the control valve 10 prevents
the outlet of air or gas through the inlet pipe 6 of the body
4 of the pinch tube 5 valve 3 to maintain the pinch tube
5 in the closed position (see figure 3). The same control
valve 10 may return to its active position when the oper-
ating signal in degraded mode stops, or when the energy
supply returns.
[0043] As commented in the description of the inven-
tion, the present invention provides a system 1 of low
maintenance cost, which optimally guarantees the air-
tightness, avoiding the problem of bad odours.
[0044] When a user deposits a foreign body in the toilet
2, such as a syringe, a sanitary towel or a razor blade,
the system 1 claimed makes it possible to evacuate this
type of objects with no problem, since, unlike other cut-
off valves, it provides a through-pipe of great length and
diameter. Furthermore, if any of these foreign bodies re-
mains inside the valve 3, the pinch tube 5 remains closed
adapting to the form of the object, without significant risk
of puncture, breakage or loss of air-tightness.
[0045] Despite the fact that reference has been made
to a specific embodiment of the invention, it is evident for
a person skilled in the art that the system 1 is susceptible
to numerous variations and modifications and that all the
details mentioned can be replaced by other technically
equivalent ones, without departing from the scope of pro-
tection defined by the attached claims. For example, al-
though an embodiment of the system has been described
wherein the first control valve 9 is configured to allow, in
its active position, the inlet of a vacuum level from the
vacuum line of the wastewater tank, the same control
valve 9 could be configured to allow, in its active position,
the outlet of air, or any other type of gas, without vacuum
inlet, or configured to allow the inlet of a vacuum level
from a different vacuum line to that of the wastewater
tank of the toilet module.

Claims

1. Vacuum waste evacuation system (1) for a toilet
module in a public transportation vehicle, comprising
a sanitary appliance (2) connected to a wastewater
tank, and means of depressing said tank for vacuum
evacuating the waste when a user actuates a dis-
charge button of the sanitary appliance (2), charac-
terized in that it comprises a pinch tube (5) valve
(3) to communicate the sanitary appliance (2) with
the wastewater tank, and a first control valve (9) of
said pinch tube (5) valve (3) which is configured to
allow, in a first resting position, the inlet of air or gas

to actuate the pinch tube (5) to a closed position, and
to allow, in a second active position, the outlet of the
air or gas with the aim of returning the pinch tube (5)
to an open position, when the user actuates the dis-
charge button of the sanitary appliance (2).

2. Evacuation system (1) according to claim 1, wherein
the first control valve (9) of the pinch tube (5) valve
(3) is configured to allow, in a first resting position,
the inlet of air or gas to actuate the pinch tube (5) to
a closed position, and to allow, in a second active
position, the inlet of a vacuum level from the vacuum
line (16) of the wastewater tank with the aim of guar-
anteeing the return of the pinch tube (5) to its open
position, when the user actuates the discharge but-
ton of the sanitary appliance (2).

3. Evacuation system (1) according to any of claims 1
to 2, comprising a second control valve (10) of the
pinch tube (5) valve (3) configured to prevent, in a
resting position, the outlet of the air or gas of the
pinch tube (5) valve (3) to maintain closed the pinch
tube (5) valve (3) when the system (1) remains with-
out air or gas and/or energy, the same control valve
(10) being susceptible of allowing, in an active posi-
tion, the inlet of gas or air with the aim of maintaining
the pinch tube (5) in the closed position.

4. Evacuation system (1) according to any of claims 1
to 3, wherein said pinch tube (5) valve (3) comprises
a main body (4) associated to a pinch tube (5) of
elastomeric material which includes an inlet and an
outlet for the passage of the waste from the sanitary
appliance (2), two covers (8a,8b) arranged at the
inlet and the outlet of the main body (4) which incor-
porate, each one, a support part (7a,7b) of the ends
of the pinch tube (5), with the body (4) of said valve
(3) including an air or gas inlet pipe (6) to be able to
actuate the pinch tube (5) until the closed position.

5. Evacuation system (1) according to any of the pre-
ceding claims, wherein said first control valve (9) is
a dual-position five-way monostable valve, which is
configured to allow an air or gas inlet channel, in a
first resting position, and an air or gas outlet channel,
or inlet of a vacuum level, in a second active position.

6. Evacuation system (1) according to any of claims 1
or 5, wherein said second control valve (10) is a dual-
position two-way monostable valve, which is config-
ured to allow, in an active position, an air or gas inlet
channel, or an air or gas outlet channel.

7. Evacuation system (1) according to any of the pre-
ceding claims, comprising a regulation device (11)
arranged between the first (9) and the second control
valve (10) to regulate the compressed air or gas pres-
sure at the inlet of the pinch tube (5) valve (3).
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8. Evacuation system (1) according to any of claims 1
to 7, wherein said first control valve (9) is connected
to a waste evacuation pipe (16) associated to a vac-
uum line of said wastewater tank.

9. Evacuation system (1) according to any of claims 1
to 8, comprising a regulation device (11) arranged
between the first (9) and the second (10) control
valve to give fast outlet to the air or gas from the
pinch tube (5) valve (3).

10. Evacuation system (1) according to any of claims 1
to 9, comprising a processing and control unit con-
figured to provide an activation signal to the first con-
trol valve (9) in accordance with a discharge order
signal of the sanitary appliance (2) issued by means
of detection of a discharge order of the sanitary ap-
pliance (2), said same control valve (9) being sus-
ceptible of returning to its resting position to allow
the inlet of air or gas, and closing the pinch tube,
when the discharge order from the processing and
control unit stops.

11. Evacuation system according to claim 10, wherein
said processing and control unit is configured to pro-
vide a deactivation signal of the second control valve
(10) in accordance with an operating signal in de-
graded mode due to lack of air or gas, issued by
means of detection of the toilet system or module,
said second valve (10), in a deactivated resting po-
sition, being susceptible of preventing the outlet of
gas or air of the pinch tube (5) valve (3) for maintain-
ing the pinch tube (5) in the closed position.

12. Evacuation system (1) according to any of the pre-
ceding claims, wherein the elastomeric material of
the pinch tube (5) is natural rubber.

13. Evacuation system (1) according to any of the pre-
ceding claims, wherein the elastomeric material of
the pinch tube (5) has a thickness equal to or greater
than 5 mm.

14. Toilet module in a public transportation vehicle char-
acterized in that it comprises the vacuum evacua-
tion system (1) according to any of claims 1 to 13.

15. Toilet module in a public transportation vehicle ac-
cording to claim 14, wherein said sanitary appliance
(2) is a toilet.
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