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(54) A system and method for locking and unlocking a door of a toilet module of a public transport 
vehicle and a programming product for carrying out said method

(57) It is characterised in that second means of de-
tection (19,20,21,22,23,24) of an order to lock or unlock
the door (1) from the exterior of said module (2) are in-
cluded, these said second means of detection
(19,20,21,22,23,24) being associated with said means
of processing and control to provide a signal to lock said
door (1) to said means of locking (3,4,5,6,7,8,9), and said
means of processing and control being configured to al-
low the unlocking of said door (1) from the interior of said
module (2) when said means of processing and control
receive a signal to unlock coming from said first means
of detection (11,12,13,14), it being possible to lock said
door (1) again to leave the module (2) out of order when
the signal to lock persists from the exterior of the module
(2). Fig.9 and Fig.10.
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Description

[0001] The present invention relates to a system for
locking and unlocking the door of a toilet module in a
transportation vehicle, a process for locking and unlock-
ing said door using said system and a computer program
product to carry out said process.

BACKGROUND OF THE INVENTION

[0002] Toilet modules for public transportation vehi-
cles are known, such as those in trains, which include a
clean water tank, a wastewater tank and flushing systems
to discharge the wastewater from the toilet bowl to the
wastewater tank.
[0003] The cited modules have a locking and unlocking
system for the door which includes a locking and unlock-
ing mechanism which is activated by a pneumatic actu-
ator linked to an electronic control unit which detects the
locked or unlocked position of a lever located inside the
module.
[0004] The same electronic control unit is configured
to detect any malfunctioning of the module, be it because
the water level in the waste water tank has reached its
limit, due to lack of air or power supply or, for example,
due to the lack of clean water in the tank.
[0005] As such, when a failure or malfunction is pro-
duced in said modules, for example due to lack of air or
power supply, the aforementioned electronic control unit
of the module sends an unlocking signal to the pneumatic
actuator which activates the unlocking mechanism of the
door. Therefore, in the event of a breakdown due to mal-
functioning, the user can always leave the module.
[0006] However, the problem with this locking and un-
locking system is that as the door remains unlocked due
to a malfunction, the module remains accessible to any
user, in spite of the fact that it is out of order, which leads
to problems of incorrect use of the module on the part of
other users.
[0007] To solve these problems, the existing locking
and unlocking systems include a second locking and un-
locking mechanism for the door which is activated from
outside the module. This mechanism is associated with
a square head key which only the train staff can operate.
[0008] As such, when the train staff detects that the
module is out of order, the same staff activates the sec-
ond locking mechanism using the square head key so
that the door remains permanently locked.
[0009] However, the problem with this system is that
the locking of the door is not immediate, with the possi-
bility that a great deal of time could pass before the train
staff detect the toilet module is out of order and lock the
door. As a result the module remains equally exposed to
incorrect use on the part of the users.
[0010] Another problem that this system has stems
from the fact that if a user is left inside with the door locked
by the train staff this user cannot get out.

DESCRIPTION OF THE INVENTION

[0011] The objective of the present invention is to solve
the aforementioned problems, developing a system for
locking and unlocking the door of a toilet module in a
public transportation vehicle which has the advantages
that will be described below
[0012] In accordance with this objective, according to
a first aspect the present invention provides a locking
and unlocking system for the door of a toilet module in a
public transportation vehicle, which comprises means of
locking and unlocking said door when said door is closed,
first means of detection of an order to lock or unlock the
door coming from the interior of said module, and means
of processing and control to supply a signal to said means
of locking and unlocking depending on a signal emitted
by said first means of detection.
[0013] The system is characterised by the fact that it
includes second means of detection of an order to lock
or unlock the door from the exterior of said module, said
second means of detection being associated with said
means of processing and control to supply a door locking
signal to said means of locking, said means of processing
and control being configured to allow the unlocking of
said door at any time from the interior of said module
when said means of processing and control receive an
unlocking signal coming from said first means of detec-
tion, it being possible to lock said door again to leave the
module out of order when the locking signal coming from
the exterior of the module persists.
[0014] The system of the present invention has the ad-
vantage that it is possible to lock the door from the exterior
by the train staff, and at the same time, unlock said door
by a user that may have been left inside. In this way, it
is guaranteed that the module remains out of order and
locked without the danger of a user being left inside, it
being possible to lock the door again when the user
leaves when the signal to lock from the exterior persists.
[0015] This is as such thanks to the fact the means of
locking and unlocking the door are associated with said
means of processing and control in that they can receive
a signal to lock or unlock the door be it from the exterior
(second means of detection) or from the interior (first
means of detection).
[0016] Another advantage of the system stems from
the fact that it is possible to carry out an automatic out
of order of all of the modules in the vehicle once a journey
has been completed, for example, to carry out mainte-
nance operations, given that the means of locking and
unlocking the door can be controlled automatically from
the exterior without the risk of anybody being left locked
inside.
[0017] According to a preferred embodiment, said sys-
tem comprises means of detection of a failure of the mod-
ule, and wherein said means of processing and control
are configured to allow said door to be locked at any time
when said means of processing and control receive a
failure signal coming from said means of detection, it be-
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ing possible said door to be unlocked by said means of
unlocking upon receiving from said means of processing
and control an unlocking signal coming from said first
means of detection from the interior of the module, al-
lowing said means of processing and control to lock said
door again in order to leave the module out of order when
the failure signal persists.
[0018] In this way, the system has the advantage of
when an out of order signal is produced due to a failure
of the module, for example, owing to a lack of water in
the clean water tank, the door locks to leave the module
out of order, it being possible to unlock it at any moment
from the interior (first means of detection) to allow a user
to exit.
[0019] As such, unlike with what occurs in the state of
the art, when a malfunction is detected, the module re-
mains locked and out of order, and as a result preventing
incorrect use. Furthermore, if there is a user inside, said
user can exit and the door will lock again, providing the
failure signal continues.
[0020] This is as such thanks to the fact that the means
of locking and unlocking the door are associated with
said means of processing and control in that they can
receive a signal to lock or unlock the door coming from
the interior (first means of detection) and/or from said
means that detect the malfunction.
[0021] According to the same preferred embodiment,
said means of locking and unlocking includes a door lock-
ing mechanism actuated by a fluid dynamic actuator, and
a closed-door electronic sensor associated with said ac-
tuator.
[0022] Preferably, said locking and unlocking mecha-
nism includes a locking piston actuated by said actuator
and a stop element positioned over the door to prevent
said door from opening when said stop element comes
into contact with said piston.
[0023] Advantageously, said system is applied on a
door that is a sliding door. However, any other type of
door could be used.
[0024] Again preferably, said first means of detection
of the order to lock or unlock the door coming from the
interior of the module include a lever for locking and un-
locking situated in the interior of the module, a fluid dy-
namic actuator to actuate said lever, and at least one
electronic sensor associated with said actuator to detect
the position of said lever and supply a signal to said
means of processing and control.
[0025] Again preferably, said second means of detec-
tion of an order to lock or unlock the door coming from
the exterior of said module include a lock provided with
a locking and unlocking key, and at least one electronic
sensor associated with said key to detect the position of
said key and supply a signal to said means of processing
and control.
[0026] Advantageously, said system comprises an in-
dicator of the status of the module, said indicator being
associated with said means of processing and control to
supply an informative signal on the status of the module

according to a signal emitted by said first or second
means of detection of the order to lock or unlock the door,
or according to a signal emitted by said means of detec-
tion of a failure of the module.
[0027] Thanks to these characteristics, the system can
provide information at any moment on the status of the
module coming from the exterior, from the interior or from
the operating control system of the module itself.
[0028] Again advantageously, said indicator of the sta-
tus of the module includes at least one fluid dynamic ac-
tuator associated with said informative signal in order to
show said informative signal according to the signal emit-
ted by said means of detection of the order to lock or
unlock the door or according to said means of detection
of a failure of the module.
[0029] Advantageously, said indicator of the status of
the module includes at least three pictograms to provide
tactile information of at least three states of the module
(for example, out of order, occupied and free).
[0030] According to an embodiment, said door is an
automatic door and said system comprises a push button
to open and close said door automatically from the interior
or exterior of the module, said button being associated
with said means of processing and control to supply a
signal to unlock said door automatically to said means
of locking and unlocking said door, such that said door
can be at the same time unlocked and open.
[0031] This embodiment is useful for people with dis-
abilities and has an anti-panic function.
[0032] Preferably, said means of detection of a failure
include means of detection of a lack of electric energy
for the proper operation of the module and, again pref-
erably, said means of processing and control include, in
addition, an automaton of pneumatic logical functions.
[0033] The automaton of pneumatic logical functions
has the advantage of guaranteeing efficient and reliable
operation of the system for locking and unlocking in ab-
sence of power supply.
[0034] According to the embodiment, which includes
the automaton of pneumatic logical functions;

- said means of locking and unlocking the door in-
clude, in addition, a pneumatic sensor to detect if the
door is closed.

- said first means of detection of the order to lock or
unlock the door from the interior of said module in-
clude, in addition, a pneumatic sensor to detect the
position of the locking and unlocking lever and supply
a signal to said automaton of pneumatic logical func-
tions,

- said second means of detection of the order to lock
or unlock the door from the exterior of said module
include, in addition, a pneumatic sensor to detect the
position of the locking and unlocking key and supply
a signal to said automaton of pneumatic logical func-
tions.

[0035] Advantageously, said automaton is configured
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to allow the door to be unlocked at any time upon receiv-
ing an unlocking signal coming from the pneumatic sen-
sor associated with the key of said second means. In this
way, the door can be unlocked at any moment from the
exterior in the absence of power supply.
[0036] According to a second aspect, the present in-
vention provides a process for locking and unlocking the
door of a toilet module in a public transportation vehicle,
by using the claimed system which comprises the stages
of;

a) receive a door locking signal coming proceeding
from the exterior,
b) if the door is closed, send a door locking signal to
leave the door locked and the module out of order,
c) while the door is locked, if a door unlocking signal
is received coming from the interior of the module,
unlock the door to allow the user to exit.
d) if the door is closed again by said user, send a
door locking signal in order to lock the door and leave
the module out of order.

[0037] This process has the advantage that it envis-
ages the locking of the door from the exterior by the train
staff, and at the same time, the unlocking of said door by
a user that may have been left inside. In this way it is
guaranteed that the module remains out of order and
locked without the danger of a user being left inside, it
being possible the door to be locked again when the user
leaves if the locking signal coming from the exterior con-
tinues.
[0038] Preferably, said process comprises the stages
of;

a) receive a failure signal from the module,
b) if the door is closed, send a door locking signal to
leave the door locked and leave the module out of
order,
c) while the door is locked, if a door unlocking signal
is received coming from the interior of the module,
unlock the door to allow the user to exit.
d) if the door is closed again by said user, send a
door locking signal in order to lock the door and leave
the module out of order.

[0039] In this way, the process envisages the locking
of the door in the event of a malfunction or failure and,
at the same time, the unlocking of said door by a user
who may have been left inside, with the door locking
again when the user exits. In this way, it is guaranteed
that the module remains out of order and locked in the
event of a malfunction without the danger of a user being
left inside.
[0040] According to a third aspect, the present inven-
tion provides a computer program product to carry out
said process which is characterised by the fact that it
executes by means of pneumatic logical and/or electric
functions the claimed process.

DESCRIPTION OF THE DIAGRAMS

[0041] For a better understanding of all that has been
set forth, there are attached some drawings in which,
schematically and only by way of example, without any
restrictive character, a practical example of embodiment
is represented.
[0042] In said drawings,

figure 1 shows a perspective view of a module with
a sliding door which includes the locking and unlock-
ing system of the present invention.
figure 2 shows a detail of a door from figure 1 in which
includes the locking and unlocking mechanism of the
sliding door.
figure 3 shows a front view of a mechanical plate to
be situated in the interior of the module which in-
cludes locking and unlocking lever of the door and
the indicator of the status of the module.
figure 4 shows a rear view of the plate from figure 3.
figure 5 shows a front view of a mechanical plate
from the exterior of the module which includes the
locking and unlocking mechanism and an indicator
of the status of the module.
figure 6 shows a rear view of the plate from figure 5.
figure 7 shows a front view of a mechanical plate to
be situated in the interior of the module for users with
disabilities.
figure 8 shows a front view of a mechanical plate to
be situated outside the module for users with disa-
bilities.
figure 9 and 10 are block diagrams which represent
the operating algorithm of the system.

DESCRIPTION OF EMBODIMENTS

[0043] The following discloses a preferred embodi-
ment of the locking and unlocking system of a door 1 of
a module 2 of the toilet in a public transportation vehicle,
such as for example, a train.
[0044] This embodiment includes means of process-
ing and control that are configured by an electric process-
ing and control unit and a pneumatic processing and con-
trol unit, also called herein automaton of pneumatic log-
ical functions.
[0045] The operation of either one or other unit is de-
termined by the operating conditions of the module 2.
Such that, whenever the module 2 has power supply, the
system will be governed by the electronic processing and
control unit, while the system will be governed by the
pneumatic automaton, only in the event that there is no
power supply.
[0046] As will be disclosed further on, so that the sys-
tem can operate either with the electronic control unit or
the pneumatic control unit correctly, both electric sensors
and pneumatic sensors have been envisaged to detect
the actions which operate in the system.
[0047] As can be seen in figure 1, the toilet module 2
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includes a sliding door 1 with an upper guide 3 that has
means of locking and unlocking the door 1.
[0048] The means of locking and unlocking include a
locking mechanism 4 which consists in a locking piston
5 associated with a stop element 6 positioned above the
sliding door 1. The mechanism 4 is actuated by a pneu-
matic actuator 7 which is associated with a closed door
pneumatic sensor 8 and a closed door electric sensor 9,
operating either one or other sensor according to whether
the control of the system is governed by the electric au-
tomaton or the pneumatic automaton.
[0049] The locking of the door 1 is produced, when the
door is closed, in the event that the pneumatic actuator
7 receives a locking signal coming from the means of
processing and control of the system which makes the
piston 5 to descend. In turn, the unlocking is produced
when the same actuator 7 receives an unlocking signal
from the same means of processing and control.
[0050] The signals for locking and unlocking the door
1 are emitted by electric sensors 10, 11 or by pneumatic
sensors 12, according to whether the system is governed
by the electric automaton or the pneumatic automaton.
In either case, these sensors 10, 11, 12 are associated
with a locking and unlocking lever 13 which is actuated
by the user or the system itself (in the event of a failure
being detected), by way of a pneumatic actuator 14.
[0051] The locking of the door 1 from the interior is
produced, with the door closed, when the user or the
system itself moves the lever 13 by way of the actuator
14 until the position in which there is one of the said elec-
tric sensors 10 which sends the locking signal to the
means of processing and control.
[0052] When the lever 13 is in the locked position no
pneumatic sensor is envisaged given that, in the event
of a failure in the supply of power supply, the door will
already have been locked by the system itself upon the
system detecting a malfunction or failure (lack of power
supply, electric energy, in this case).
[0053] To unlock the door 1 from the interior, the user
or the system itself must move the lever 13 to a position
in which there is another electric sensor 11 which sends
an unlocking signal to the means of processing and con-
trol.
[0054] When the lever 13 is in the unlocked position,
a pneumatic sensor 12 is envisaged in order to be able
to also unlock the door in the event of a failure in the
power supply by way of the automaton of pneumatic log-
ical functions.
[0055] The locking and unlocking lever 13, the electric
sensors 10, 11, the pneumatic sensors 12 and the pneu-
matic actuator 14 form the first means which detect the
order to lock or unlock the door 1 from the interior of the
module. These means are positioned in a plate 15 situ-
ated in the interior of the module 2.
[0056] Figure 3 shows a front view of said plate 15 in
which can be appreciated, in addition to the lever 13, the
indicator 16 of the status of the module in which tactile
pictograms are displayed which provide the user with in-

formation on the status of the module (out of order, oc-
cupied and free) according to the signal they receive from
the means of processing and control.
[0057] Figure 4 shows the front view of the same plate
15 in which represented schematically are, the pneumat-
ic actuator 14 of the lever 13, electric sensors 10, 11 and
the pneumatic sensor 12 associated with said lever 13
and a couple of pneumatic actuators 17, 18 associated
with the pictograms. Said pictograms provide information
on the status of the module 2 according to the signal
proceeding from the means of processing and control.
[0058] As disclosed in previous sections, one of the
novel features of the system of the present invention
stems from the fact that the door 1 can be locked from
the exterior by the train staff, it being possible at the same
time to unlock it from the interior in order to allow a user
locked inside to exit.
[0059] To achieve the aforementioned, envisaged on
the exterior of the module 2 is a lock 19 with an unlocked
position (WC unlocked) and another locked position (WC
locked) which are associated with a pneumatic sensor
20 and to two electric sensors 21, 22, according to wheth-
er the system is governed by the electric automaton or
the pneumatic automaton.
[0060] The locking of the door 1 from the exterior is
produced, with the door 1 being closed, when a shaft 23
of the lock 19 moves a key 24 to the position in which
there is the first electric sensor 21 which sends the locking
signal to the means of processing and control, which in
turn, send the signal to the pneumatic actuator 7 of the
locking mechanism 4 of the door 1.
[0061] When the key 24 is in the locked position no
pneumatic sensor is envisaged given that, in the event
of a failure in the power supply, the door will already have
been locked by the system itself upon the system detect-
ing the power failure.
[0062] To unlock the door 1 from the exterior, shaft 23
of the lock 19 must move the key 24 to the position in
which there is the second electric sensor 22 which sup-
plies the unlocking signal to the means of processing and
control.
[0063] When the key 24 is in the unlocked position, a
pneumatic sensor 20 is envisaged in order to be able to
also unlock the door 1 in the event of a failure in the power
supply by way of the automaton of pneumatic logical func-
tions.
[0064] The lock 19, the shaft 23, the key 24, the electric
sensors 21, 22 and the pneumatic sensor 20 form the
second means which detect the order to open or close
the door 1 from the exterior. These means are positioned
in a plate 25 situated in the exterior of the module 2.
[0065] Figure 5 shows a front view of said plate 25, in
which can be appreciated, in addition to the lock 19, the
indicator 26 of the status of the module in which tactile
pictograms are displayed which provide the user with in-
formation on the status of the module (out of order, oc-
cupied and free).
[0066] As can be observed in this figure 5, the lock 19
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includes, in addition to the positions of toilet locked (WC
locked) and toilet unlocked (WC unlocked), the position
of toilet in service (WC in service). In this position of serv-
ice, the key 24 of the lock 19 is found in an intermediate
position in which no signal is sent to the means of
processing and control, the system being able to operate
in a normal way.
[0067] Figure 6 shows the rear view of the same plate
25 in which represented schematically are, the shaft 23,
the key 24, the electric sensors 21, 22 and the pneumatic
sensor 20 associated with said key 24 and a couple of
pneumatic actuators 27, 28 associated with the picto-
grams. Said pictograms provide information on the status
of the module 2 according to the signal which they receive
from the means of processing and control of the system.
[0068] As disclosed in the description of the invention,
the door can be an automatic door envisaged with a push
button 29 to open or close said door automatically from
the interior or exterior of the module 2. This door is useful
for users with disabilities.
[0069] Figures 7 and 8 represent the front views of an
interior plate 30 and an exterior plate 31 of the module 2
envisaged with an automatic door. As can be seen in
these figures 7 and 8, the plates 30, 31 are identical to
the plates in figures 3 and 4 with the only particularity
that they additionally include a button 29.
[0070] In addition to opening and closing the automatic
door, it has been envisaged that the button 29 is associ-
ated with the means of processing and control of the sys-
tem in order to be able to send an unlocking signal to the
mechanism 4 of the door. In this way, it is possible to
open and unlock the door with a single push of a button
facilitating the exit of the user in the case of panic.
[0071] As mentioned in the description of the invention,
the system has the advantage of when detecting an out
of order signal that has been produced due to a failure
of the module 2, for example, owing to a lack of water in
the clean water tank or due to a lack of power supply,
the door 1 locks to leave the module 2 out of order, it
being possible to unlock the module at any moment from
the interior or exterior to allow a user to exit.
[0072] To be able to operate in this way, it has been
envisaged that the system has means of detection of a
failure (for example, a sensor for the water level in the
tanks, power supply sensor, etc...) which are associated
with the processing and electronic control unit to be able
to supply a locking signal at any moment to the pneumatic
actuator 7 of the locking means. When this occurs, the
processing and electronic control unit sends, simultane-
ously, a signal to the actuator 14 of the lever 13 in order
to put it in a locked position, and the actuators 17, 18 of
the tactile indicator to show the out of order signal. Once
the door is locked and, in the event of a failure due to a
lack of power supply, to be able to unlock the door 1 both
from the interior and from the exterior, an automaton of
pneumatic logical functions will enter into operation which
will respond to the signals sent by the pneumatic sensors
of the system.

[0073] Disclosed below is the way of operating the sys-
tem making reference to the algorithm represented in
diagrams 9 and 10.
[0074] The diagram in figure 9 represents the operat-
ing algorithm of the system when limited without air
and/or power supply (degrade mode). In this way the
system is governed by the electronic processing and con-
trol unit (if there is power supply) or the pneumatic
processing and control unit (if there is no power supply),
it being necessary to have a tank of reserve air to make
the system operate if there is a shortage of it.
[0075] As can be seen in blocks 32 and 33 in figure 9,
upon the (electronic or pneumatic) processing and con-
trol unit receiving a signal due to a lack of power supply
or air, if the door is closed, the same (electronic or pneu-
matic) processing and control unit of the system pro-
ceeds to lock the door 1 sending a locking signal to the
actuator 7 of the locking mechanism 4 of the door 1. When
this happens, the (electronic or pneumatic) processing
and control unit sends, simultaneously, a signal to the
actuator 14 of the lever 13 in order to put it in a locked
position (occupied), and to the actuators 17, 18 of the
tactile indicator to display the out of order signal.
[0076] Once the door 1 is locked due to lack of power
and/or air supply, two situations can exist.
[0077] The first situation is that in which a user inside
wants to exit, the user proceeds to move the lever 13 into
the unlocked position (free) in which there are the electric
sensor 11 and pneumatic sensor 12 which supply an un-
locking signal to the (electronic or pneumatic) processing
and control unit so that pneumatic actuator 7 of the lock-
ing and unlocking mechanism 4 is actuated. In this way,
the user can exit the module 2 by opening the door 1
manually or, in the event that the door is automatic, by
pressing the button 29.
[0078] As can be seen in block 34 in diagram 9, once
the user has exited the module 2, if the door 1 is closed,
this becomes locked again by the (electronic or pneu-
matic) processing and control unit which sends the lock-
ing signal coming from the means that have detected the
lack of power and/or air supply. When this happens,
(electronic or pneumatic) processing and control unit
sends, simultaneously, a signal to the actuator 14 of the
lever 13 in order to put it in a locked position (occupied),
while the out of order signal is maintained on the indicator
(16, 26).
[0079] A second situation is that in which the train staff
detect the out of order and wish to open the door 1 to
carry out, for example, a maintenance operation, the train
staff proceed to move the key 24 of the lock 19 to the
position (WC unlocked) in which there are the electric
sensor 22 and pneumatic sensor 20 which supply an un-
locking signal to the (electronic or pneumatic) processing
and control unit so that the pneumatic actuator 5 of the
locking and unlocking mechanism 4 is actuated. In this
way, the train staff can open the door 1 and access the
module 2. When this happens, the (electronic or pneu-
matic) processing and control unit sends, simultaneous-
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ly, a signal to the actuator 14 of the lever 13 in order to
put it in an unlocked position (free), while the out of order
signal is maintained on the indicator (16, 26).
[0080] As can be seen in block 35 of the diagram, when
the key 24 is in the toilet unlocked position (WC un-
locked), the module 2 remains permanently unlocked, it
being necessary to move the key 24 to the toilet locked
position (WC locked) to lock the module again which is
represented by block 36.
[0081] The diagram in figure 10 represents the oper-
ating algorithm of the system in security mode and in
normal operation mode. In these operation modes the
system is always governed by the electronic processing
and control unit.
[0082] As can be seen in block 37 in figure 10, upon
the electronic processing and control unit receiving a fail-
ure signal different to that due to a lack of power supply
or air, for example, a failure due to a lack of water in the
clean water tank, if the door is closed, the same electronic
processing and control unit of the system proceeds to
lock the door 1 sending a locking signal to the actuator
7 of the locking mechanism 4 of the door 1. When this
happens, the electronic processing and control unit
sends, simultaneously, a signal to the actuator 14 of the
lever 13 in order to put it in a locked position (occupied),
and to the actuators 17, 18 of the tactile indicator to dis-
play the out of order signal.
[0083] Once the door 1 is locked due to a failure, two
situations can exist.
[0084] The first situation is that in which a user inside
wants to exit, the user proceeds to move the lever 13 into
the unlocked position (free) in which there is the electric
sensor 11 which sends an unlocking signal to the elec-
tronic processing and control unit so that the pneumatic
actuator 7 of the locking and unlocking mechanism 4 is
actuated. In this way, the user can exit the module 2 by
opening the door 1 manually or, in the event that the door
is automatic, by pressing the button 29.
[0085] As can be seen in block 38 in diagram 10, once
the user has exited the module 2, if the door 1 is closed,
this becomes locked again by the electronic processing
and control unit which sends the locking signal coming
from the means that have detected the failure signal due
to the lack of power and/or air supply. When this happens,
the electronic processing and control unit sends, simul-
taneously, a signal to the actuator 14 of the lever 13 in
order to put it in a locked position (occupied), while the
out of order signal is maintained on the indicator (16, 26).
[0086] A second situation is that in which the train staff
detect the out of order and wish to open the door 1 to
carry out, for example, a maintenance operation, the train
staff proceed to move the key 24 of the lock 19 to the
position (WC unlocked) in which there is the electric sen-
sor 22 which sends an unlocking signal to the electronic
processing and control unit so that the pneumatic actu-
ator 7 of the locking and unlocking mechanism 4 is ac-
tuated. In this way, the train staff can open the door 1
and access the module 2. When this happens, the elec-

tronic processing and control unit sends, simultaneously,
a signal to the actuator 14 of the lever 13 in order to put
it in an unlocked position (free).
[0087] As can be seen in block 39 of the diagram, when
the key 24 is in the toilet unlocked position (WC un-
locked), the module 2 remains permanently unlocked, it
being necessary to move the key 24 to the toilet locked
position (WC locked) to lock the module again, which is
represented by block 40.
[0088] Diagram 10 also shows the normal operation
mode of the system when the electronic processing and
control unit does not detect any failure. In this event, two
situations can exist.
[0089] In the first situation, the train staff position the
key 24 of the lock 19 to the toilet unlocked position (WC
unlocked) because, for example, they detect that the toi-
let has been occupied for a long time and wish to know
if there is an unconscious person inside. In this position
of the key 24 there is the electric sensor 22 which sends
an unlocking signal to the electronic processing and con-
trol unit so that the pneumatic actuator 7 of the locking
and unlocking mechanism 4 is actuated. In this way, the
train staff can open the door 1 and access the module 2
to see what has happened. When this happens, the elec-
tronic processing and control unit sends, simultaneously,
a signal to the actuator 14 of the lever 13 in order to put
it in an unlocked position (free). The toilet remains per-
manently unlocked.
[0090] In a second situation, the train staff position the
key 24 of the lock 19 to the toilet locked position (WC
locked) because they wish, for example, to leave the toilet
out of order. In this position of the key 24, there is the
electric sensor 21 which supply a locking signal to the
electronic processing and control unit so that it proceeds
to lock the module 2 as if there were a failure.
[0091] In a third situation, the train staff positions the
key 24 of the lock 19 to the toilet in service position (WC
in service). In this position the system operates normally
awaiting the locking or unlocking signal of the lever 13
which would have to be actuated now by the user when
accessing the module 2.
[0092] As has been disclosed previously, the system
of the present invention locks the door faced with any out
of order produced by the train staff themselves, due to a
lack of power and/or air supply, or any other failure de-
tection, allowing at any moment a user or the train staff
themselves the possibility to unlock the door in order to
exit the module or access the module 2.
[0093] Thanks to these characteristics, safe and effi-
cient management and use is achieved in the toilet mod-
ules for public transportation vehicles.
[0094] Despite the fact that a specific embodiment of
this invention has been described and shown, it is obvi-
ous that an expert in the subject would be able to intro-
duce variations and modifications, or replace the details
by others that are technically equivalent, without depart-
ing from the sphere of protection defined by the attached
claims.

11 12 



EP 2 495 381 A1

9

5

10

15

20

25

30

35

40

45

50

55

Claims

1. Locking and unlocking system for the door (1) of a
toilet module (2) in a public transportation vehicle,
which comprises means of locking and unlocking
(3,4,5,6,7,8,9) said door (1) when said door (1) is
closed, first means of detection (11,12,13,14) of an
order to lock or unlock the door coming from the in-
terior of said module (2), and means of processing
and control to supply a signal to said means of lock-
ing and unlocking (3,4,5,6,7,8,9) depending on a sig-
nal emitted by said first means of detection
(11,12,13,14), characterised in that it includes sec-
ond means of detection (19,20,21,22,23,24) of an
order to lock or unlock the door (1) coming from the
exterior of said module (2), said second means of
detection (19,20,21,22,23,24) being associated with
said means of processing and control to supply a
door (1) locking signal (1) to said means of locking
(3,4,5,6,7,8,9), said means of processing and control
being configured to allow the unlocking of said door
(1) at any time from the interior of said module (2)
when said means of processing and control receive
an unlocking signal coming from said first means of
detection (11,12,13,14), it being possible to lock said
door (1) again to leave the module (2) out of order
when the locking signal coming from the exterior of
the module (2) persists.

2. System according to claim 1, which comprises
means of detection of a failure of the module, and
wherein said means of processing and control are
configured to allow said door (1) to be locked at any
time when said means of processing and control re-
ceive a failure signal coming from said means of de-
tection, it being possible said door (1) to be unlocked
by said means of unlocking (3,4,5,6,7,8,9) upon re-
ceiving from said means of processing and control
a unlocking signal coming from said first means of
detection (11,12,13,14) from the interior of the mod-
ule (2), allowing said means of processing and con-
trol to lock said door (1) again in order to leave the
module (2) out of order when the failure signal per-
sists.

3. System according to any of the preceding claims in
which said means of locking and unlocking include
a door locking mechanism (4) actuated by a fluid
dynamic actuator (7), and a closed door electronic
sensor (9) associated with said actuator (7).

4. System according to claim 3, in which said locking
and unlocking mechanism (4) includes a locking pis-
ton (5) actuated by said actuator (7) and a stop ele-
ment (6) positioned over the door (1) to prevent said
door (1) from opening when said stop element (6)
comes into contact with said piston (5).

5. System according to any of the preceding claims, in
which said first means of detection of the order to
lock or unlock the door from the interior of the module
include a lever for locking and unlocking (13) situated
in the interior of the module, a fluid dynamic actuator
(14) to actuate said lever (13), and at least one elec-
tronic sensor (11, 10) associated with said actuator
(14) to detect the position of said lever (13) and sup-
ply a signal to said means of processing and control.

6. System according to any of the preceding claims, in
which said second means of detection of an order
to lock or unlock the door from the exterior of said
module include a lock (19) provided with a locking
and unlocking key (24), and at least one electronic
sensor (21, 22) associated with said key (24) to de-
tect the position of said key (24) and supply a signal
to said means of processing and control.

7. System according to any of the preceding claims,
which comprises an indicator (16, 26) of the status
of the module, said indicator being associated with
said means of processing and control to supply an
informative signal on the status of the module ac-
cording to a signal emitted by said first (11,12,13,14)
or second (19,20,21,22,23,24) means of detection
of the order to lock or unlock the door (1), or accord-
ing to a signal emitted by said means of detection of
a failure of the module.

8. System according to claim 7, in which said indicator
(16,26) of the status of the module includes at least
one fluid dynamic actuator (17,18,27,28) associated
with said informative signal in order to display said
informative signal according to the signal emitted by
said first (11,12,13,14) and second
(19,20,21,22,23,24) means of detection of the order
to lock or unlock the door, or according to said means
of detection of a failure of the module.

9. System according to any of the preceding claims, in
which said door is an automatic door (1) and said
system comprises a push button (29) to open and
close said door automatically from the interior or ex-
terior of the module (2), said push button (29) being
associated with said means of processing and con-
trol to supply a signal to unlock said automatic door
(1) to said means of locking and unlocking
( 3,4,5,6,7,8,9) said door, such that said door (1) can
be at the same time unlocked and open by said push
button (29).

10. System according to any of the claims 2 to 9, in which
said means of detection of a failure include means
of detection of a lack of electric energy for the proper
operation of the module (2).

11. System according to claim 10, in which said means
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of processing and control include, in addition, an au-
tomaton of pneumatic logical functions.

12. System according to claim 11, in which;

- said means of locking and unlocking the door
include, in addition, a pneumatic sensor (8) to
detect if the door (1) is closed.
- said first means of detection of the order to lock
or unlock the door (1) from the interior of said
module (2) include, in addition, a pneumatic sen-
sor (12) to detect the position of the locking and
unlocking lever (13) and supply a signal to said
automaton of pneumatic logical functions,
- said second means of detection of the order to
lock or unlock the door (1) from the exterior of
said module (2) include a pneumatic sensor (20)
to detect the position of the locking and unlock-
ing key (24) and supply a signal to said autom-
aton of pneumatic logical functions.

13. Process for locking and unlocking the door (1) of a
toilet module (2) in a public transportation vehicle,
by using the system according to any of the claims
1 to 12, which comprises the stages of;

a) receive a door (1) locking signal coming from
the exterior,
b) if the door (1) is closed, send a door (1) locking
signal to leave the door (1) locked and the mod-
ule (2) out of order,
c) while the door (1) is locked, if a door (1) un-
locking signal is received coming from the inte-
rior of the module (2), unlock the door (1) to allow
the user to exit,
d) if the door (1) is closed again by said user,
send a door (1) locking signal in order to lock
the door (1) and leave the module (2) out of or-
der.

14. Process according to claims 13, which comprises
the stages of;

a) receive a failure signal from the module (2),
b) if the door (1) is closed, send a door (1) locking
signal to leave the door (1) locked and leave the
module (2) out of order,
c) while the door (1) is locked, if a door (1) un-
locking signal is received coming from the inte-
rior of the module (2), unlock the door (1) to allow
the user to exit.
d) if the door (1) is closed again by said user,
send a door (19 locking signal in order to lock
the door (1) and leave the module (2) out of or-
der.

15. A computer program product to carry out the process
according to any of the previous claims character-

ised in that it executes by means of pneumatic log-
ical and/or electric functions the process according
to any of the claims 13 to 14.
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