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Digital load control system providing power and communication via existing power wiring
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A load control system comprises a load control device for controlling an electrical load receiving power from an AC power

source, and a controller adapted to be coupled in series between the source and the load control device. The load control

system may be installed without requiring any additional wires to be run, and is easily configured without the need for a

computer or an advanced commissioning procedure. The load control device receives both power and communication over

two wires, and the controller generates a phase-control voltage that has at least one timing edge in each half-cycle, and

transmits digital messages by modulating a timing edge of the phase-control voltage relative to a reference edge. The

controller may be operable to receive inputs from a plurality of different input devices, and the load control device may be

operable to control a plurality of different loads.
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Abstract
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A two-way load control system (100) comprises a power device (110), such as a load control device for controlling an
electrical load (104) receiving power from an AC power source (102), and a controller (120) adapted to be coupled in series


https://permalink.orbit.com/RenderStaticFirstPage?XPN=eYrJZRIb3VHDrXB9c5yJlsRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcPlyegFcrjbOoDOQ6NLC580JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=eYrJZRIb3VHDrXB9c5yJlsRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20200229292&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=npFUPZqEhnCQS657UrbX6jNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=f5oUxLKAEQrJGTDyjLkTDLzUeL8CahxmWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=npFUPZqEhnCQS657UrbX6jNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US10624194&kind=B1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ri1gwT5GBXSsiYht%252BJmlLcRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcP7Rxf991D3SpByHje3bCdrJjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ri1gwT5GBXSsiYht%252BJmlLcRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20200113031&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=4j69pdqsd60cnvc3OE1WwTNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=f5oUxLKAEQrAeyfzclGv47aa7teVYIYQWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=4j69pdqsd60cnvc3OE1WwTNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US10506689&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=29MKuIz6k7Os3WuWO0V%252B98RHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcPLlNIWQM1keUGd4JhdgzD3JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=29MKuIz6k7Os3WuWO0V%252B98RHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20190239320&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=qYkg9hN%252BsUaDvI2WgGQc4jNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=f5oUxLKAEQojlVfIKg7PObaa7teVYIYQWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=qYkg9hN%252BsUaDvI2WgGQc4jNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US10292245&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=TEHMO24HRRRio5Oz0nI9vMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcPsqg6AJsLdMzkuDREcUBY0JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=TEHMO24HRRRio5Oz0nI9vMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20190104599&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ah1T1cPv7x33qnM2Sx%252F6HjNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=f5oUxLKAEQqJn6Q7MohzGbaa7teVYIYQWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ah1T1cPv7x33qnM2Sx%252F6HjNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US10159139&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=3szyrcd6aslwceBYtWvS1sRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcNSbKbfkJ1FOpByHje3bCdrJjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=3szyrcd6aslwceBYtWvS1sRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20180242431&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=Mfg%252B2XfJASmtZTXJGJQrWzNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=f5oUxLKAEQrcINlZxIiOoLaa7teVYIYQWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=Mfg%252B2XfJASmtZTXJGJQrWzNfFPLuVTJ9KaVWfLIclG0%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US10004127&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nu8UpSpgAmnjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=z7higowfyY5JVgvqQCqGJzeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=nu8UpSpgAmnjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US9999115&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MPze0LjMZJf%252BTynFdFt0o8RHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcOPzvCxrJvliM/J3aSBKS3mJjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=MPze0LjMZJf%252BTynFdFt0o8RHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20180070427&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=eNaV1E5L7aIfbnCWGGpCisRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcOCrim9/uN0iM/J3aSBKS3mJjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=eNaV1E5L7aIfbnCWGGpCisRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20170215257&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=FdPHIP84JvPWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=vTrV/OjFPeDeRyWCU1p02TeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=FdPHIP84JvPWqxLm4QBXD3fDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US9642226&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=edzkxJZYntdaFLJuPCczTcRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcOFpgM0AKi4Zk7S5CYuDst7JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=edzkxJZYntdaFLJuPCczTcRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20170079123&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=fxxmRdvLcPgbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=vM7ii8RXv/guky7P+DxM5DeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=fxxmRdvLcPgbWDK85JFymXfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US9538618&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=WmevtXfjTd71yl02L3vb2sRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcMQ5wwdXNTYO0Gd4JhdgzD3JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=WmevtXfjTd71yl02L3vb2sRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20160295670&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=XmNjzwM7PArjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=5q/vjJWJqTUTO03kZMAqEDeISh8T7V+NNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=XmNjzwM7PArjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US9392675&kind=B2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=8TW7cOzQtOQojCLh%252FoOWo7msLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=icjTorqguCAl/uHO6MWeyt0P/F2Pwh1EkaV0SMUACwOCCKReMmHu7KbSv2TRd50XuY1Zd5ppSP8=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=8TW7cOzQtOQojCLh%252FoOWo7msLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
http://www.wipo.int/patentscope/search/en/detail.jsf?docId=WO2014158731&redirectedID=true
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=WO2014158731&kind=A1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=sFQi5jyi74e8iUf2IdRikMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=lOckPE/DvcOe+S0XLVTz/0Gd4JhdgzD3JjY7t3dG27jB3cyffD7SoaT69xOtGTLotm68mxJeQDU=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=sFQi5jyi74e8iUf2IdRikMRHIQdPpfyajIQBIFKxQPE%3D%26n%3D1&id=0&base=FULLPAT
http://portal.uspto.gov/external/portal/pair
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US10004127&ekey=1102&xpn=US20140265880&kind=A1

©Questel - FAMPAT Page 6 2020/09/02

between the source and the power device (110). The load control system (100) may be installed without requiring any
additional wires to be run, and is easily configured without the need for a computer or an advanced commissioning
procedure. The power device (110) receives both power and communication over two wires. The controller (120) generates
a phase-control voltage and transmits a forward digital message to the power device by encoding digital information in
timing edges of the phase-control voltage. The power device transmits a reverse digital message to the controller via the
power wiring.
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Abstract
(W02013/149499)

An LED lighting control system comprises a master controller (10) and a sub-controller (20). The master controller (10)
comprises a switch tube (11) and a micro-controller circuit (12). The sub-controller (20) comprises a signal sampling circuit
(21), a micro-controller circuit (22), a voltage regulator circuit (23) and a drive circuit (24). An output end of the switch tube
(11) of the master controller (10) is connected in series between direct current transmission lines/signal lines, through
which a direct current goes to the sub-controller (20), and a control end of the switch tube (11) is connected to a signal
output end of the micro-controller circuit (12) of the master controller (10). A signal input end of the signal sampling circuit
(21) of the sub-controller (20) is connected to a power input end of the voltage regulator circuit (23) and the direct current
transmission line/signal line, and a signal output end of the signal sampling circuit (21) is connected to a signal input end of
the micro-controller circuit (22). A signal output end of the micro-controller circuit (22) is connected to a signal input end of
the drive circuit (24). A control output end of the drive circuit (24) is connected to a load, and the other end of the load is
connected to the direct current transmission line/signal line. The system uses two transmission lines/signal lines to enable
the master controller (10) to supply power to and control the sub-controller (20) and the load, thereby solving the problem in
the prior art of incapability of being used directly in a dual-line lighting circuit that is already laid.
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A system for bidirectional data and power transmission is shown and described. In one embodiement, a network power

controller (100) provides power to a node and communicates bidirectionally with the node. In another embodiment, the

network power controller is coupled to an AC power source and provides both AC and DC power to the node. In further

embodiment, the network power controller and node are coupled via a conduit comprising three wires, wherein the first wire

carries DC power and communications, the second wire carries AC power, and the third wire is the neutral/ground line. In

another embodiment, the network power controller and node are coupled via a conduit comprising two wires, wherein the

first wire carries AC power and communications and the second wire is the neutral/ground line. In an embodiment, AC

power having one phase or more can be controlled at the network power controller and the node.
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Abstract

(EP3223587)

The invention provides a network (400) for receiving a single DC input voltage (212). The network (400) comprises a
plurality of loads (100A, 100B, 100C) and a plurality of power control apparatus (200A, 200B, 200C). Each power control
apparatus (200A, 200B, 200C) comprises a first input for receiving the single DC input voltage (212), a DC-DC converter
for converting the single DC input voltage (212) into a DC output voltage (216A, 216B, 216C), an output for providing the
DC output voltage (216A, 216B, 216C) to a corresponding one of the plurality of loads and a second input for receiving
input information to control a first power to the corresponding one of the plurality of loads (100A, 100B, 100C). The network
(400) further comprises a network controller (425) for providing the input information to each of the power control apparatus
(200A, 200B, 200C).
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Methods and apparatus for high power factor power transfer to a load using a single switching stage. In exemplary

implementations, a controllable variable power may be delivered to a load using a single switching stage while maintaining

high power factor, in some cases without requiring any feedback information relating to the load conditions (i.e., without

monitoring load voltage and/or current) to control normal switching operations in the single switching stage, and without

requiring regulation of load voltage and/or load current. In one example, a single stage high power factor driver is used to

control power delivery to an LED-based light source.
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Abstract

(EP2446713)

A programming device (100) for programming a controller (10) in an electronic driver (200) comprises a controllable voltage
supply (30) for generating an AC supply voltage suitable for supplying the electronic driver (200) and a programming
controller (20) for controlling the voltage supply (30). The programming device (100) is designed to modulate the supply
frequency in order to both feed the electronic driver (200) and send programming data to the electronic driver (200).
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Method and system for communicating over a load line
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Abstract
(EP2429265)

The communication system has a control unit (2) which is serially connected between a phase conductor (L) and a load line

(L") through network line, so that communication time window is overlapped with bidirectional communication. A load
module (3) has loads (34) which are arranged in parallel and are serially connected to control unit through load line, so that
bidirectional communication is performed only during communication time window by detecting and/or modulating the
communication stream through the load line. Independent claims are included for the following: (1) control device for
communication system; (2) load module for communication system; (3) method for performing communication between
control device and load module; (4) method for feed-through in control device; and (5) method for feed-through in load

module.

(From EP2429265 A2)
Inventors

GOLDYN DIRK


https://permalink.orbit.com/RenderStaticFirstPage?XPN=eleh8NUwsN63ic3Ift5F5rmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=BifV9gOYQANxoDasi/X9SgMqfaYWomYVbZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=eleh8NUwsN63ic3Ift5F5rmsLuw%252FR4oY%252BQgpgFzVRnM%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=INBBINPI&userid=KEOCA52E&key=EP2429265&ekey=959&xpn=RU2011131290&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ylitvQrHF8XjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=jP3Nqvhw8TiiZ7/3CR7z2K7tB7+82mldNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ylitvQrHF8XjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/application?number=EP11005127
https://sobjprd.questel.fr/sobj/getMosaic?bdi=INBBINPI&userid=KEOCA52E&key=EP2429265&ekey=959&xpn=EP2429265&kind=A3
https://permalink.orbit.com/RenderStaticFirstPage?XPN=N7XQJ1SOIaIWF0Jiq4Ssg5NXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tO7C931onjk19I44ZPByelfn1HwLNiulWeUrB63Jy+sSjghI9dFY0emjIZIKT+/dk8GwbwRLX60=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=N7XQJ1SOIaIWF0Jiq4Ssg5NXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
http://114.247.84.106:8080/sipo_EN/search/tabSearch.do?method=init
https://sobjprd.questel.fr/sobj/getMosaic?bdi=INBBINPI&userid=KEOCA52E&key=EP2429265&ekey=959&xpn=CN102377456&kind=A
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ylitvQrHF8XjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=jP3Nqvhw8TiiZ7/3CR7z2G8tmrmn8uQzNoC7YXsv59YGnqhCiah71dLhlYR7KkmC7Y2RSYfpVYg=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=ylitvQrHF8XjCoOEB2EWlnfDUqlXTJ5uwQdFuycu4uk%3D%26n%3D1&id=0&base=FULLPAT
https://register.epo.org/application?number=EP11005127
https://sobjprd.questel.fr/sobj/getMosaic?bdi=INBBINPI&userid=KEOCA52E&key=EP2429265&ekey=959&xpn=EP2429265&kind=A2
https://permalink.orbit.com/RenderStaticFirstPage?XPN=0iox0K2Lc8yrZYV4A3Qh38ExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=J3Tsdu44efgzVSVjN6SiDGjgibYaZgJvdwxL5LH0Py1mEGd2oFfDlEUEMbufsQ83ejK4O80oWQs=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=0iox0K2Lc8yrZYV4A3Qh38ExnvIz5kLrfqHome9U%252B8A%3D%26n%3D1&id=0&base=FULLPAT
http://www.orbit.com/getDPMARegisterUrl?PN=DE102010034347
https://sobjprd.questel.fr/sobj/getMosaic?bdi=INBBINPI&userid=KEOCA52E&key=EP2429265&ekey=959&xpn=DE102010034347&kind=A1

©Questel - FAMPAT Page 15 2020/09/02

CZIMMECK FRANK

RUEMENAPF PETER

LINDE HOLGER DR

MADONNA GIAN-LUIGI DR

CIMINO MIKAEL DR

RUSCHIVAL THOMAS

BLOCH RICHARD

ECKLEBE ANDREAS DR

Latest standardized assignees - inventors removed
ABB



©Questel - FAMPAT Page 16 2020/09/02

Family 9/20 - FAMPAT - ©Questel

Title

(EP2972635)

Controller for automatic control of duty cycled hvac&r equipment, and systems and methods using same
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Abstract
(EP2972635)

An electronic controller device for automatic control of a heating, ventilating, air conditioning or refrigeration (HVAC&R)

system, which has at least a delayed start controller that is capable of delaying sending of a signal to power on a load unit

and achieve a selected conditioned space temperature variation, and a demand regulator controller that is capable of
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calculating on times and off times to obtain a selected electrical demand. The electronic controller device can include a
computer-readable storage medium that comprises programs to implement the delayed start and demand regulator
controllers, and optionally other controller modules, can delay OEM ON signals and/or adjust the "on" and "off" states,
and/or provide other load unit control, to manage and reduce energy consumption and/or demand.
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Abstract

(EP1894446)

A smart dimmer switch for control of a lighting load from an AC voltage source can replace any switch in a three-way or

four-way lighting control system. The smart dimmer switch can be connected on the line-side or the load-side of a three-

way system with a standard three-way switch in the other location. Further, the dimmer switch can replace a four-way

switch in a four-way system and is operable to be coupled to two standard three-way switches. The dimmer switch includes

either one or two semiconductor switches to control the intensity of the connected lighting load. The dimmer switch

preferably includes a sensing circuit for detecting an electrical characteristic (i.e., either a voltage or a current) at a terminal

of the dimmer to determine the state of the connected three-way switch(s) or four-way switch. The dimmer switch

preferably controls the state of the semiconductor switch in response to either a toggle of any of the other switches in the

system or an actuation of a toggle button of the dimmer switch.
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Method for controlling at least one electric consumer connected to a control device, and a corresponding circuit
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Abstract

(EP1066690)

The invention relates to a method for controlling at least one electric consumer which is connected to a control device via
electric power lines. A control signal is transmitted to the electric consumers over the electric power lines. The invention
provides a method and a more economical corresponding circuit having a simplified construction which make it possible to
carry out a data or signal transfer in a secured and simple manner and also over large distances. To this end, the supply
voltages transmitted to the electric consumers over the electric power lines are altered for a determined duration by the
control device provided for coding the control signal. In the corresponding circuit, at least one element which reduces
voltage and/or one switching device is assigned at least to the control device. Said element or switching device is provided
for temporarily altering a maximal value of the supply voltage and/or for temporarily interrupting the supply voltage.
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Abstract

(EP0359178)

In a luminaire load control system control signals are converted into power line carrier communication signals which are

transmitted through branch power lines (1a, 1b) to terminal units (3) for controlling a plurality of loads (2), in particular

luminaire loads, without causing any significant interference to power line installation. The conversion of the control signals

is done respectively at a plurality of gate way units (8a, 8b) mounted on each branch power line (1a, 1b). Each gate way

unit (8a, 8b) includes a memory unit for storing the information regarding the connecting status of the terminal unit (3) for

sending back the stored information to a central control unit (4) upon receipt of a send-back command therefrom.
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Abstract

(EP3588232)

Described herein are methods and systems, including computer program products, for optimizing and controlling the

energy consumption of a building. A first computing device generates a set of thermal response coefficients for the building

based on energy characteristics of the building and weather data associated with the location of the building. The first

computing device predicts an energy response of the building based on the set of thermal response coefficients and

forecasted weather associated with the location of the building. The first computing device selects minimal energy

requirements of the building based on an energy consumption cost associated with the building. The first computing device

determines one or more temperature set points for the building based on the energy response and the minimal energy

requirements. The first computing device transmits the one or more temperature set points to a thermostat of the building.
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Abstract
(EP2404484)

A multi-stage power supply for a load control device is able to operate in a low-power mode in which the power supply has
a decreased power consumption when an electrical load controlled by the load control device is off. The load control device
comprises a load control circuit and a controller, which operate to control the amount of power delivered to the load. The
power supply comprises a first efficient power supply (e.g., a switching power supply) operable to generate a first DC
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supply voltage. The power supply further comprises a second inefficient power supply (e.g., a linear power supply)
operable to receive the first DC supply voltage and to generate a second DC supply voltage for powering the controller.
The controller controls the multi-stage power supply to the low-power mode when the electrical load is off, such that the
magnitude of the first DC supply voltage decreases to a decreased magnitude and the inefficient power supply continues to
generate the second DC supply voltage.

Inventors

SHEARER THOMAS M

OZBEK MEHMET

Latest standardized assignees - inventors removed

LUTRON TECHNOLOGY



©Questel - FAMPAT

Page 29

2020/09/02

Family 15/20 - FAMPAT - ©Questel
Title

(EP--62871)

Load management terminal
Images



©Questel - FAMPAT

Page 30

2020/09/02

f— - 15+ y
wl b
~rree
F 1 ol p
m =
a ) ) B
COUPLING |~ '
1§ W
POWER |37
SUPPLY "
¥q +
o 29 3%
FML GHLY
DETECTOR HEWCRY
& 2 Sl
NETER |22 . CONTROL
LOGIC CRRCUITE
l 33,
33~ 104D READ /
CONTROL WRITE
SWITCHES MENORY]
2l l
— LOAD
# |
23, 4
LOAD
* N
FIG. |
Publication numbers with kind code & date
KR880002160 1988-10-17 KR880002160 E c.':?



https://permalink.orbit.com/RenderStaticFirstPage?XPN=PLHl3SDrO0XKiMtE%252BmdwLZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://www.patentdelivery.com/patds/order?gui=crypt&callingapp=EDOFF&key=tqnJAk1CajPOD2wVLCN8fiq6vml3jfM5bZEW38EL5eDPpKOoVIJxKT9G8buIUsN2OozkxzxUZyE=&n=1
https://permalink.orbit.com/RenderStaticFirstPage?XPN=PLHl3SDrO0XKiMtE%252BmdwLZNXe7dphUsu7KxJINoFg8I%3D%26n%3D1&id=0&base=FULLPAT
https://sobjprd.questel.fr/sobj/getMosaic?bdi=UPIUSPAT&userid=KEOCA52E&key=US4429366&ekey=980&xpn=KR880002160&kind=B1

©Questel - FAMPAT Page 31 2020/09/02
AU555426 B2  1986-09-25 AU-555426 E -‘5? m F!bl
DE3265175 D1  1985-09-12 DE3265175 E -‘.'r'? i @
EP0062871 B1  1985-08-07 EP--62871 E -‘5? m F!bl
CA1177927 A 1984-11-13 CA1177927 E -‘.'r'? i @
US4429366 A 1984-01-31 US4429366 E -‘5? m F!bl
KR840000093 A 1984-01-30 KR19840000093 E -‘.'r'? @
ZAB822314 B 1983-05-25 ZA-822314 E -‘5? F!bl
BR8201998 A 1983-03-15 BR8201998 E -‘.'r'? i @
JPS57180338 A 1982-11-06 JP57180338 E -‘5? m F!bl
EP0062871 Al  1982-10-20 EP--62871 E .‘_'.'? i @
AU8219582 A 1982-10-14 AU8282195 E -‘5? m F!bl
FI1821239 L 1982-10-10 F18201239 E {.'? @
F1821239 A0  1982-04-07 FI18201239 E -‘5? F!bl
Abstract

(EP0062871)

The invention provides a load management terminal control logic circuit which is utilized as an end device in a utility's

distribution network communication system. The distribution network carries electrical power as well as communication

signals. The load management terminal is comprised of a power line coupling unit (27) for connecting the load

management terminal to the power distribution network. A signal receiver and conditioning unit (29) produces a command

signal in response to a received communication signal. A solid state memory (32) contains preprogrammed instructions

and data, and a microprocessor (31) performs load control functions in response to the command signal. The

microprocessor additionally produces a diagnostic signal being in a low state in response to one of the preprogrammed

instructions and being in a high state in response to another of the preprogrammed instructions. A reset circuit monitors the

diagnostic signal and resets the microprocessor in response to irregularities in the diagnostic signal thereby greatly

increasing the reliability of the load management terminal.
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Abstract
(EP2923532)

The present invention relates to a load control system in which a power cable of a DC or AC is used for on/off control and

dimming of connected load devices without adding significant hardware structure. The control is achieved through a
change in the DC or AC bus voltage. A grid controller can perform on/off control and dimming for an entire group of
connected load devices by changing the bus voltage. Connected load devices that do understand or want to make use of
this feature will beunaffected.In order to reduce the effects of voltage drop,a calibration procedure is provided. The
calibration procedure first triggers the connected load devices into a calibration mode and then initiates a number of
predefined output level commands that allow the load devices to build an individual correction for the undesired voltage
drop.
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Abstract

(EP2477461)

The drive system has flush-mounted installation unit controller (1) which is connected to phase conductor (L) of alternating
current (AC) voltage system and a load conductor (L") through a terminal block (2). A lighting system (9) is connected to the
phase conductor and load conductor through terminal block (10). The controller is operated as a coder for luminance
information by setting brightness value at load. The RF PWM signal from output AC voltage of load controller is decoded by
RF PWM microcontroller (17).

(From EP2477461 Al)
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Publication numbers with kind code & date
CA1128162 A 1982-07-20 CA1128162 B & m B
US4328482 A 1982-05-04 US4328482 KB & m [
GB2008299 B 1982-01-27 GB2008299 B & m B
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Abstract
(US4328482)

A remote control for the control of AC power uses the AC power wave of an existing AC power line for the transmitting
control signals from a control location to a remote location. A transmitter at the control location provides a predetermined
number of control pulses to the AC power line and includes at least one breakdown device and at least one capacitor in
series across the AC power line. The actuation of the transmitter provides triggering of the one or more breakdown devices
at at least one peak point of the AC power wave and with the triggering corresponding to the predetermined number of
control pulses for providing a charging of the one or more capacitors substantially to one half of the peak to peak value of
the AC power wave at the predetermined number of points and triggering of the one or more breakdown devices at the
zero crossing points of the AC power wave to discharge the one or more capacitors to provide high frequency pulses
having amplitudes substantially equal to one half of the peak to peak value of the AC power wave. A receiver at the remote
location includes a detector which is enabled only at the zero crossing points so as to detect the presence of the control
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pulses only at that time.
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Abstract
(EP2417832)

Multiple control modules (14, 16, 18) provide various power control functions including occupancy sensing, ambient light

level sensing, manual touch switch (push button) preset stations, light dimming and power control relay switching. The

control modules (14, 16, 18) are interconnected in a conventional four-wire local area network for executing different power

control functions in response to remote wireless commands as well as preset manual switch commands at the wall box

level. The local area network (12) supplies DC operating power and communicates programming command and control

module status information signals to all network control modules (14, 16, 18). One or more control modules (14, 16, 18)

include an infrared signal sensor, a laser signal sensor, a signal decoder, a data microcontroller, a parameter lookup table
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and multiple light emitting diodes (LEDs). The LED diodes are used individually or in combination, in one or more colors
and blink rate, to indicate the programming mode, or provide sensor feedback, or indicate device status, according to
information contained in a command signal transmitted by a remote programming unit (58).
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