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(54) SYSTEMS AND METHODS FOR LEAK DETECTION AND REMOTE, NON-INTRUSIVE, 
AUTOMATIC SHUTOFF IN RESIDENTIAL REGULATORS

(57) Systems and methods for leak detection and re-
mote, non-intrusive, automatic shutoff in residential reg-
ulators are provided. Such systems and methods can
include a shutoff device that includes a mounting bracket
for mounting on a supply container, a linking device for
coupling to a knob of a valve of a regulator of the supply
container, and an actuator for, responsive to a control
signal, automatically rotating the linking device, which
rotates the knob, which rotates the valve from an on po-
sition to an off position. In some embodiments, a leak
sensor can detect a presence of a fuel leak and, respon-
sive thereto, transmit the control signal to the actuator,
and in some embodiments, a position sensor can deter-
mine that a current position of the valve is indicative of
the on position and, responsive thereto, transmit the con-
trol signal to the actuator.
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Indian Provi-
sional Patent Application No. 201711032823 filed Sep-
tember 16, 2017 and titled "SYSTEMS AND METHODS
FOR LPG LEAK DETECTION AND REMOTE, NON-IN-
TRUSIVE, AUTOMATIC SHUTOFF IN RESIDENTIAL
LPG REGULATORS." Indian Provisional Patent Appli-
cation No. 201711032823 is hereby incorporated by ref-
erence.

FIELD

[0002] The present invention relates generally to reg-
ulators and leak detection. More particularly, the present
invention relates to systems and methods for leak detec-
tion and remote, non-intrusive, automatic shutoff in res-
idential regulators.

BACKGROUND

[0003] Millions of households use liquid petroleum gas
(LPG) and other similar gas and liquid fuels for cooking
and other applications. LPG is a clean fuel. Nevertheless,
if a fuel leak in a home is not detected and controlled or
rectified within a timely manner, then the fuel leak could
lead to a safety hazard, including property loss or death
of occupants in the home.
[0004] Some systems and methods for detecting such
a leak and known in the art include a user output device,
such as an annunciator (buzzer) or a light (LED), notifying
an occupant of an ambient region about the leak. How-
ever, such systems and methods do not have connec-
tivity outside of the ambient region. Accordingly, the oc-
cupant will not be notified about the leak if he is outside
of the ambient region. Furthermore, such systems and
methods prompt the occupant to manually turn off a reg-
ulator to control or rectify the leak, which is high risk,
unsafe, and a fire hazard.
[0005] In view of the above, there is a continuing, on-
going need for improved systems and methods.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006]

FIG. 1 is a perspective view of a shutoff device in
accordance with disclosed embodiments;
FIG. 2 is a perspective view of a shutoff device cou-
pled to or mounted on a fuel cylinder in accordance
with disclosed embodiments;
FIG. 3 is front view of a shutoff device coupled to or
mounted on a fuel cylinder in accordance with dis-
closed embodiments;
FIG. 4 is a top view of a shutoff device coupled to or
mounted on a fuel cylinder in accordance with dis-

closed embodiments;
FIG. 5 is a top view of a shutoff device in accordance
with disclosed embodiments;
FIG. 6 is a perspective view of a shutoff device in
accordance with disclosed embodiments; and
FIG. 7 is a block diagram of a gateway module and
a control module in accordance with disclosed em-
bodiments.

DETAILED DESCRIPTION

[0007] While this invention is susceptible of an embod-
iment in many different forms, there are shown in the
drawings and will be described herein in detail specific
embodiments thereof with the understanding that the
present disclosure is to be considered as an exemplifi-
cation of the principles of the invention. It is not intended
to limit the invention to the specific illustrated embodi-
ments.
[0008] Embodiments disclosed herein can include sys-
tems and methods for fuel leak detection and remote,
non-intrusive, automatic shutoff in residential fuel regu-
lators, such as LPG regulators. For example, in accord-
ance with disclosed embodiments, a shutoff device can
be coupled to or mounted on a regulator at an end of a
cylinder or a supply container of LPG or other fuel, can
detect a leak, and responsive thereto, can automatically
shut off a valve of the regulator to stop the leak.
[0009] In some embodiments, the shutoff device dis-
closed herein can sense, detect, or determine a current
position of a knob of the regulator that controls the valve.
For example, the shutoff device can determine that the
current position of the knob is indicative of the valve being
on or open. Responsive thereto, responsive to detecting
the leak, or responsive to receiving a control signal in-
structing the shutoff device to shut off the valve, the shut-
off device can cause the knob to turn until the shutoff
device senses, detects, or determines that the current
position of the knob is indicative of the valve being off or
closed.
[0010] In some embodiments, the shutoff device dis-
closed herein can include a transceiver device for com-
municating with a remote device or a mobile software
application running on the remote device via the Internet
or a local area network. Furthermore, in some embodi-
ments, another device, for example, a sensor device, can
detect the leak and transmit a detection signal to the re-
mote device or the mobile software application. Respon-
sive to the detection signal, the remote device or the mo-
bile software application can transmit the control signal
to the shutoff device, and responsive to the control signal,
the shutoff device can shut off the valve to stop the leak.
Additionally or alternatively, in some embodiments, the
shutoff device can transmit a status report or an incident
report to the remote device or the mobile software appli-
cation identifying a status of the shutoff device or the
regulator or identifying incidents of the leak being detect-
ed or the valve being shut off to stop the leak.

1 2 



EP 3 467 356 A2

3

5

10

15

20

25

30

35

40

45

50

55

[0011] In some embodiments, the shutoff device dis-
closed herein can be programmed to shut off the valve
to prevent the fuel from being dispensed at a predeter-
mined time. For example, in some embodiments, the
shutoff device can be programmed to shut off the valve
at a first predetermined time, for example, at night, and
turn the valve back on at a second predetermined time,
for example, in the morning, so that the fuel is not dis-
pensed overnight. Additionally or alternatively, in some
embodiments, the shutoff device can be programmed to
shut off the valve when an occupant of an ambient region
is scheduled to or is leaving the ambient region. In some
embodiments, the shutoff device can be programmed via
the mobile software application in communication with
the shutoff device.
[0012] FIG. 1 is a perspective view of the shutoff device
20 in accordance with disclosed embodiments, FIG. 5 is
a top view of the shutoff device 20 in accordance with
disclosed embodiments, and FIG. 6 is a side view of the
shutoff device 20 in accordance with disclosed embodi-
ments. As seen in FIG. 1, FIG. 5, and FIG. 6, the shutoff
device 20 can include an actuator 22, a mounting bracket
24, and a linking device 26.
[0013] FIG. 2 is a perspective view of the shutoff device
20 coupled to or mounted on a fuel storage container 28
in accordance with disclosed embodiments, FIG. 3 is a
front view of the shutoff device 20 coupled to or mounted
on the fuel storage container 28 in accordance with dis-
closed embodiments, and FIG. 4 is a top view of the shut-
off device 20 coupled to or mounted on the fuel storage
container 28 in accordance with disclosed embodiments.
As seen in FIG. 2, FIG. 3, and FIG. 4, the fuel storage
container 28 can include a cylinder 30 at one end thereof,
a regulator 32, a valve 34 of the regulator 32, and a knob
33 of the valve 34. The shutoff device 20 can be mounted
to the cylinder 30 via the mounting bracket 24 to physi-
cally support the shutoff device 20 proximate the regu-
lator 32, and the shutoff device 20 can be coupled to the
valve 34 via the linking device 26 and the knob 33. When
activated, the actuator 22 can cause the linking device
26 to rotate, which rotate the knob 33 until the shutoff
device 20 senses, detects, or determines that a current
position of the knob 33 has moved from a first (open)
position indicative of the valve 34 being on to a second
(closed) position indicative of the valve 34 being off.
[0014] FIG. 7 is a block diagram of a control module
36 of a gateway module 46 in accordance with disclosed
embodiments. For example, in some embodiments, the
control module 36 can be part of the shutoff device 20,
and in some embodiments, the control module 36 can
be part of the actuator 22. As seen in FIG. 7, the control
module 36 can include a wireless communications mod-
ule 38, a motor block 40, a position sensor 42, and control
circuits 44. In some embodiments, the wireless commu-
nications module 38 can include a Bluetooth low energy
device, and the control circuits 44 can be integrated
therewith. The wireless communications module 38 can
receive a control signal, and responsive thereto, the con-

trol circuits 44 can activate components of the motor
block 37, for example, a motor driver and a stepper motor,
to rotate the linking device 26 to rotate the knob 33 to
move the valve 34 from the first (open) position to the
second (off) position. For example, in some embodi-
ments, the position sensor 42 can determine that a cur-
rent position of the valve 33 is indicative of the first (open)
position and, responsive thereto, can transmit the control
signal to the control circuits 44.
[0015] As seen in FIG. 7, the gateway module 46 can
be separate and/or remote from the control module 36
and can include a sensor block 48, a wireless communi-
cations module 50 that communicates via a first wireless
communications medium, control circuits 51, and a wire-
less communications module 52 that communicates via
a second wireless communications medium that is dif-
ferent from the first wireless communications medium.
For example, in some embodiments, the wireless com-
munications module 50 can include a Bluetooth low en-
ergy device that communicates via Bluetooth, and the
wireless communications module 52 can include a Wi-Fi
device that communicates via Wi-Fi. The sensor block
48 can include sensor components known in the art for
detecting a fuel leak. Accordingly, in some embodiments,
responsive to the sensor block 48 detecting the fuel leak,
the control circuits 51 can transmit the control signal to
the control module 36 via the wireless communications
module 50 and the wireless communications module 38.
Additionally or alternatively, responsive to the sensor
block 48 detecting the fuel leak, the control circuits 51
can transmit a detection signal to a remote device via the
wireless communications module 52 and a first wireless
communications module of the remote device. In some
embodiments, the remote device can transmit the control
signal to the control module 36 via the wireless commu-
nications module 38 and a second wireless communica-
tions module of the remote device that uses a wireless
communications medium compatible with the wireless
communications module 38. Additionally or alternatively,
in some embodiments, the remote device can transmit
the control signal to the gateway module 46 via the wire-
less communications module 52 and the first wireless
communications module of the remote device and the
control circuits 51 can forward the control signal to the
control module 36 via the wireless communications mod-
ule 50 and the wireless communications module 38.
[0016] Although a few embodiments have been de-
scribed in detail above, other modifications are possible.
For example, the logic flows described above do not re-
quire the particular order described or sequential order
to achieve desirable results. Other steps may be provid-
ed, steps may be eliminated from the described flows,
and other components may be added to or removed from
the described systems. Other embodiments may be with-
in the scope of the invention.
[0017] From the foregoing, it will be observed that nu-
merous variations and modifications may be effected
without departing from the spirit and scope of the inven-
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tion. It is to be understood that no limitation with respect
to the specific system or method described herein is in-
tended or should be inferred. It is, of course, intended to
cover all such modifications as fall within the spirit and
scope of the invention.
[0018] The numbered paragraphs below form part of
the disclosure:

1. A shutoff device comprising:

a mounting bracket for mounting on a supply
container;
a linking device for coupling to a knob of a valve
of a regulator of the supply container; and
an actuator for, responsive to a control signal,
automatically rotating the linking device, which
rotates the knob, which rotates the valve from
an on to an off position.

2. The shutoff device of 1 further comprising:

a position sensor for determining whether a cur-
rent position of the valve is indicative of the on
position and, responsive thereto, transmitting
the control signal to the actuator.

3. The shutoff device of 1 further comprising:

a first wireless communications module for re-
ceiving the control signal from a gateway module
and transmitting the control signal to the actua-
tor.

4. The shutoff device of 3 wherein the gateway mod-
ule includes a leak sensor for detecting a presence
of a fuel leak and a second wireless communications
module for, responsive thereto, transmitting the con-
trol signal to the first wireless communications mod-
ule.

5. The shutoff device of 4 wherein the first wireless
communications module includes a first Bluetooth
low energy device and the second wireless commu-
nications module includes a second Bluetooth low
energy device.

6. The shutoff device of 1 further comprising:

a first wireless communications module for re-
ceiving the control signal from a remote device
and transmitting the control signal to the actua-
tor.

7. The shutoff device of 6 wherein the remote device
includes a second wireless communications module
and a third wireless communications module, re-
ceives a detection signal via the second wireless
communications module responsive to a leak sensor

detecting a presence of a fuel leak, and responsive
to the detection signal, transmits the control signal
to the first wireless communications module via the
third wireless communications module.

8. The shutoff device of 7 wherein the first wireless
communications module includes a first Bluetooth
low energy device, the second wireless communica-
tions module includes a Wi-Fi device, and the third
wireless communications module includes a second
Bluetooth low energy device.

9. The shutoff device of 1 further comprising:

a processor for transmitting the control signal to
the actuator at a predetermined time.

10. The shutoff device of 1 further comprising:

a communications module for transmitting a sta-
tus report to a remote device.

11. A method comprising:

mounting a mounting bracket of a shutoff device
on a supply container;
coupling a linking device of the shutoff device to
a knob of a valve of a regulator of the supply
container; and
responsive to a control signal, an actuator of the
shutoff automatically rotating the linking device,
which rotates the knob, which rotates the valve
from an on position to an off position.

12. The method of 11 further comprising:

a position sensor of the shutoff device determin-
ing whether a current position of the valve is in-
dicative of the on position and, responsive there-
to, transmitting the control signal to the actuator.

13. The method of 11 further comprising:

a first wireless communications module of the
shutoff device receiving the control signal from
a gateway module and transmitting the control
signal to the actuator.

14. The method of 13 further comprising:

a leak sensor of the gateway module detecting
a presence of a fuel leak; and
responsive to the leak sensor detecting the pres-
ence of the fuel leak, a second wireless commu-
nications module of the gateway module trans-
mitting the control signal to the first wireless
communications module.
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15. The method of 14 wherein the first wireless com-
munications module includes a first Bluetooth low
energy device and the second wireless communica-
tions module includes a second Bluetooth low ener-
gy device.

16. The method of 11 further comprising:

a first wireless communications module of the
shutoff device receiving the control signal from
a remote device and transmitting the control sig-
nal to the actuator.

17. The method of 16 further comprising:

a second wireless communications module of
the remote device receiving a detection signal
responsive to a leak sensor detecting a pres-
ence of a fuel leak; and
responsive to the detection signal, a third wire-
less communications module of the remote de-
vice transmitting the control signal to the first
wireless communications module.

18. The method of 17 wherein the first wireless com-
munications module includes a first Bluetooth low
energy device, the second wireless communications
module includes a Wi-Fi device, and the third wire-
less communications module includes a second
Bluetooth low energy device.

19. The method of 11 further comprising:

a processor of the shutoff device transmitting
the control signal to the actuator at a predeter-
mined time.

20. The method of 11 further comprising:

a communications module of the shutoff device
transmitting a status report to a remote device.

Claims

1. A shutoff device comprising:

a mounting bracket for mounting on a supply
container;
a linking device for coupling to a knob of a valve
of a regulator of the supply container; and
an actuator for, responsive to a control signal,
automatically rotating the linking device, which
rotates the knob, which rotates the valve from
an on to an off position.

2. The shutoff device of claim 1 further comprising:

a position sensor for determining whether a cur-
rent position of the valve is indicative of the on
position and, responsive thereto, transmitting
the control signal to the actuator.

3. The shutoff device of claim 1 or claim 2 further com-
prising:

a first wireless communications module for re-
ceiving the control signal from a gateway module
and transmitting the control signal to the actua-
tor.

4. The shutoff device of claim 3 wherein the gateway
module includes: a leak sensor for detecting a pres-
ence of a fuel leak, such as from fuel contained in
the supply container and; a second wireless com-
munications module for, responsive thereto, trans-
mitting the control signal to the first wireless commu-
nications module.

5. The shutoff device of claim 4 wherein the first wire-
less communications module includes a first Blue-
tooth low energy device and the second wireless
communications module includes a second Blue-
tooth low energy device.

6. The shutoff device of claim 1 further comprising:

a first wireless communications module for re-
ceiving the control signal from a remote device
and transmitting the control signal to the actua-
tor.

7. The shutoff device of claim 6 wherein the remote
device includes a second wireless communications
module and a third wireless communications mod-
ule, receives a detection signal via the second wire-
less communications module responsive to a leak
sensor detecting a presence of a fuel leak, and re-
sponsive to the detection signal, transmits the control
signal to the first wireless communications module
via the third wireless communications module.

8. The shutoff device of claim 7 wherein the first wire-
less communications module includes a first Blue-
tooth low energy device, the second wireless com-
munications module includes a Wi-Fi device, and the
third wireless communications module includes a
second Bluetooth low energy device.

9. The shutoff device of any of claims 1 to 8 further
comprising:

a processor for transmitting the control signal to
the actuator at a predetermined time.

10. The shutoff device of any of claims 1 to 9 further
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comprising:

a communications module for transmitting a sta-
tus report to a remote device.

11. A method comprising:

mounting a mounting bracket of a shutoff device
on a supply container;
coupling a linking device of the shutoff device to
a knob of a valve of a regulator of the supply
container; and
responsive to a control signal, an actuator of the
shutoff automatically rotating the linking device,
which rotates the knob, which rotates the valve
from an on position to an off position.

12. The method of claim 11 further comprising:

a position sensor of the shutoff device determin-
ing whether a current position of the valve is in-
dicative of the on position and, responsive there-
to, transmitting the control signal to the actuator.

13. The method of claim 11 or claim 12 further compris-
ing:

a first wireless communications module of the
shutoff device receiving the control signal from
a gateway module and transmitting the control
signal to the actuator.

14. The method of claim 13 further comprising:

a leak sensor of the gateway module detecting
a presence of a fuel leak, such as from fuel in
the supply container; and
responsive to the leak sensor detecting the pres-
ence of the fuel leak, a second wireless commu-
nications module of the gateway module trans-
mitting the control signal to the first wireless
communications module.

15. The method of claim 14 wherein the first wireless
communications module includes a first Bluetooth
low energy device and the second wireless commu-
nications module includes a second Bluetooth low
energy device.

9 10 



EP 3 467 356 A2

7



EP 3 467 356 A2

8



EP 3 467 356 A2

9



EP 3 467 356 A2

10



EP 3 467 356 A2

11

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• IN 201711032823 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	cited references

