EP 2 612 977 A2

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
10.07.2013 Bulletin 2013/28

(21) Application number: 12197054.5

(22) Date of filing: 13.12.2012

(11) EP 2612977 A2

EUROPEAN PATENT APPLICATION

(51) IntClL:

EO5F 15/12 (2006.01) EO5F 15/14(2006.09)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 13.12.2011 AU 2011905178

(71) Applicant: Smart Openers Pty Ltd
Blackburn, Victoria 3130 (AU)

(72) Inventors:
* Fleming, Glenn
Blackburn, Victoria 3130 (AU)
¢ Leivenzon, Jack
Blackburn, Victoria 3130 (AU)
¢ Slater, Paul
Skye, Victoria 3977 (AU)
(74) Representative: Derks, Wilbert et al
Hoyng Monegier LLP
Rembrandt Tower, 31st Floor
Amstelplein 1
1096 HA Amsterdam (NL)

(54) A multi-barrier operator system

(67)  Embodiments provide a multi-barrier operator
system where the barriers can be operated in unison.
The system comprises a master operator and one or
more slave operators. The master operator and one or
more slave operators each have an independent power
supply, an independent motor for moving the related bar-
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rier, an independent communication device having a
transmitter and a receiver, and an independent electric
control circuit for controlling the related motor and barrier
operation. The communication devices are configured to
allow wireless control signals to be transmitted between
the master operator and the one or more slave operators
for wireless control of barrier operation.
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Description

[0001] Thisinventionrelates to a multi-barrier operator
system and relates particularly but not exclusively to such
for sliding gates or swing gates.

[0002] Hitherto, there have been many problems as-
sociated with providing operators for multi-barrier where
the multiple barriers are intended to be operated in uni-
son. A typical example of a multi-barrier installation
where barriers are to be operated in unison is a pair of
sliding gates that open and close across a driveway by
sliding apart or towards one another. Another type is a
swing gate. Other types of barriers are multiple roller or
sectional or shutter type doors that are required to be
operated in unison.

[0003] Inknown arrangements the barriers are divided
into a master barrier, and one or more slave barriers.
Typically an operator is provided at the master barrier
and respective slave operators are provided at the one
or more slave barriers. Each slave operator has its own
dedicated motor however, power supply and data ex-
change is provided from the master operator by electrical
interconnect wiring leads. Typically, such leads extend
across a driveway in which the barriers are to close. The
driveway can typically be concrete or the like which re-
quires that a channel be cut in the concrete in order to
accommodate the wiring. Once the wiring is inserted into
the channel, the channel can be filled. The wiring is then
exposed to the movement of the concrete or the like and
rupturing of the wiring can occur. Further, there can be
ingress of moisture to the wiring in the concrete which
affects the operation of the system.

[0004] Limitsensorsignalsare detected locally ateach
slave operator concerning relative stop travel positions
for the respective barriers but the actual control is from
the master operator.

[0005] There is a real danger with the installations that
the electrical wiring is incorrectly electrically wired to the
operators. This, in turn, causes time wastage while the
wiring problems are resolved. In some instances, the
electrical components and the electrical control circuit
boards have been destroyed because of incorrect wiring.
In addition, normally the wires are not provided in a kit
form owing to the wide variation in widths of barrier pas-
sageways. This, in turn, means that the installers usually
purchase their own wire for this purpose. In some instanc-
es, the current carrying capacity of the wires purchased
has been insufficient to allow for the necessary electric
power to be provided to the slave units for the required
operation. In some instances, the wires have been cho-
sen of such small diameter and with an inappropriate
number of strands that the wires break easily.

[0006] A further problem with such installations is that
the wire extending across the driveway opening is of con-
siderable length - perhaps four meters or more. Such
wires present an aerial where induced signals from RF
can be received. This, in turn, causes inappropriate op-
eration of the operators due to the injection of unwanted
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RF signals which in some instances can cause danger-
ous operation of the operators.

[0007] Furthermore, in some installations, the respec-
tive operators become out of sync with each other. In
other words, the operators may operate together but not
in unison with an equal speed and distance of travel of
one barrier with respect to the other. Such operation is
undesirable.

[0008] Therefore, in accordance with a first broad as-
pect of the present invention there is provided a multi-
barrier operator system where the barriers can be oper-
ated in unison comprising:

a master operator and one or more slave operators,
the master operator and one or more slave operators
each having an independent power supply, an inde-
pendent motor for moving the related barrier, an in-
dependent communication device having a transmit-
ter and a receiver, and an independent electric con-
trol circuit for controlling the related motor and barrier
operation, the communication devices being config-
ured to allow wireless control signals to be transmit-
ted between the masteroperator and the one or more
slave operators to allow the barriers to be opened
and closed, and each communication device permit-
ting data about a current state of operation of a slave
operator to be indicated to the master operator.

[0009] In an embodiment the master operator is con-
figured to provide high level control instruction to each
slave operator and the independent electronic control cir-
cuit of each slave operator is configured to control oper-
ation of the related barrier in response to the high level
control instruction from the master operator.

[0010] Embodiments of the system can also comprise
amemory related to each electric control circuit so barrier
movement parameters can be stored therein, and where-
in barrier movement parameters set at the master oper-
ator and stored in the memory therein can be promulgat-
ed to the one or more slave operators via the communi-
cation devices and stored in the memory therein.
[0011] In an embodiment each operator can be con-
figured to operate as either a master or slave operator
and one operator is designated as the master operator
during installation and the remaining operators are sub-
sequently designated as slave operators. In an embod-
iment, the master operator can configure the remaining
operators as slave operators by data communication via
the communication devices. In an embodiment one or
more slave operators can be designated as a back up to
the master operator and configured to assume the role
of master operator in the event of a fault in the master
operator.

[0012] Inan embodiment of the system each slave op-
erator is configured to transmit operation data to the mas-
ter operator viathe communication device and the master
operatoris configured to monitor operation of related bar-
riers by each slave operator based on the received op-
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eration data and provide control instructions to the re-
spective slave operator to control barrier movement.
[0013] In an embodiment the communication devices
of one or more operators comprise more than one type
of transmitter and receiver enabling more than one com-
munication path to be used between operators. The op-
erators can also be configured to use an alternative com-
munication path in the event of failure of a communication
path.

[0014] In an embodiment of the system the communi-
cation devices and the electronic control circuits of the
one or more slave operators have a power conserving
sleep mode, and wherein each comprises a polling func-
tion where the communication devices poll the master
operator to determine a barrier movement operation of
the master operator and if a movement operation is being
invoked to wake the communication devices and the
electric control circuit of the one or more slave operators
to replicate the movement operations of the master op-
erator of the slave operator.

[0015] In an embodiment the communication devices
are tuneable to optimise transmission signal power for
each communication path for power conservation.
[0016] In an embodiment the independent power sup-
ply of each operatorincludes alocal power supply module
not dependent on mains power, thereby enabling a wire
free system installation.

[0017] Inanembodimentthe respective electric control
circuits each comprise a barrier movement sensor so if
a barrier movement does not occur as expected, control
signals of such non occurrence can be exchanged be-
tween all operators and appropriate consequential bar-
rier movement activated at all barriers.

[0018] Inanembodimentthe masteroperatoris a mas-
ter for receipt of barrier control signals sent from a remote
control device, and wherein barrier control signals are
then sent from the master operator to the one or more
slave operators via the respective communication devic-
es so all operators perform the same barrier control func-
tion.

[0019] In an embodiment one or more slave operators
can be configured to receive a barrier control signal and
relay the barrier control signal to the master via the com-
munication device of the slave operator.

[0020] In order that the invention can be more clearly
ascertained reference will now made to an embodiment
as shown in the accompanying drawings wherein:

Figure 1 is a schematic diagram of a multi-barrier
operator.

Figure 2 is a schematic block circuit diagram of one
embodiment of the invention;

Figures 3, 4, 5 and 6 show firmware program steps
for some of the functional features of the embodi-
ment; and
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Figure 7 is aflowchart of a transmission power tuning
procedure of an embodiment.

[0021] Figure 1 is a schematic diagram of a multi-bar-
rier operator system with particular application to a pair
of sliding gates. As stated previously, the invention has
application to barriers generally where there are multi-
barriers which require to be operated in unison. There-
fore, barriers such as swing gates roller doors, sectional
doors, and tilt doors are all embraced. Other multi-barri-
ers are also included. The invention can also be used
with systems where combinations of different barriers are
used in a coordinated manner, for example a roller door
and sliding gate combination. In Figure 1, the installation
100 has a left hand barrier 101 and a right hand barrier
102. Each barrier is generally a planar type gate that is
supported to slide apart or towards the other by suitable
supporting means such as roller wheels on a track and
guide means (not shown), all of which are known in this
art. Typically, the barriers 101 and 102 are mounted ad-
jacent a wall 103 that defines a barrier passageway 104.
Each barrier 101, 102 has its own operator 105 and 106.
One ofthe operators, such as operator 105, is designated
as a master operator whilst the other operator 106 is ded-
icated as a slave. There may be a series of slave barrier
operators connected with a single master barrier opera-
tor.

[0022] In known multi-barrier operators, electrical wir-
ing in the form of cables must extend across the pas-
sageway 104 tointerconnect the slave operators 106 with
the master operator 105. As discussed previously, such
wiring presents many problems. In the present invention,
there is a wireless interconnect between the master op-
erator 105 and the slave(s) operator 106. In this arrange-
ment, electrical power is provided locally at each of the
master operator(s) 105 and the slave operator(s) 106. In
some arrangements, there will be AC mains power pro-
vided to each of the operators 105, 106. In some other
installations, AC mains power may be provided to only
one of the operators 105/106 whilst the other operators
will have their power supplied locally such as from a DC
battery source. Alternatively some or all operators may
have a local power supply module, thus enabling a fully
wireless installation embodiment where none of the mas-
ter or slave operators are dependent on mains power
supply. In some embodiments local power supply mod-
ules may have a DC battery power source. Other em-
bodiments of local power supply modules may have re-
newable energy power generator and a power storage
component, for example a local solar power module with
photovoltaic cells or panels for conversion of solar energy
to electricity and a battery for power storage and backup,
or a local wind power module having a compact wind
turbine and battery for power storage and backup, com-
binations and other alternatives are also contemplated.
It should be appreciated that a combination of different
power supply modules may be used for the master and
slave operators. The choice of power supply module may
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vary depending on location or installation conditions. For
example, wind and solar power supply modules may be
highly suitable for use on a farm gate where mains power
is not available or cost prohibitive to provide. Choice of
wind or solar could also be based on local conditions, or
a combination of wind and solar may be used to reduce
risk of power failure if renewable energy is solely relied
upon. For example, stored power of a wind power supply
module may be exhausted during prolonged still condi-
tions however, if a combination of wind and solar is used
in a single power supply the likelihood of power failure is
reduced. Alternatively if different types of power supplies
are used the likelihood of all power supplies failing simul-
taneously is reduced, so if one power supply is exhausted
the barrier may still be partially opened by a master or
slave operator having power remaining, which may be
sufficient for some purposes or minimise the manual ef-
fort required to fully open the barrier in the case of a
power failure. Power supply modules of different types
may be interchangeable to enable easy adaptation of
operators for different installations.

[0023] In most installations however, all the operators
will be powered from a mains power supply, and dedi-
cated electrical power sockets and terminations will be
made for each operator 105/106. In such arrangements
there are prescribed regulations by electrical authorities
to control the way mains power is supplied to exposed
outside areas such as where the barriers are to operate.
The wiring will be installed by a licensed electrician ac-
cording to prescribed regulations. This contrasts with the
providing of power to the operators by non-qualified elec-
tricians who may be installing the prior art operator sys-
tem where electrical wires/cables are used to be extend-
ed across the driveway between each of the operators
105/106.

[0024] Figure 2 shows an example of an embodiment
of the invention that uses a radio duplex communication
system having respective radio communication devices
201 in the master operator 105 and 202 in the slave op-
erator(s) 106. Figure 2 shows that each operator 105/106
has its own electric DC motor 203, its own electric control
circuit 204 for controlling the operation locally, its own
door position control sensing circuit 205 and its own pow-
er supply circuit. Each of the above components is inde-
pendent of the components in the other operators. Each
of the components is interconnected at the respective
operators so the position of the respective barriers will
be controlled locally by the respective operators in this
embodiment. Typically each of the components shown
will be provided as a module and there may be a moth-
erboard (not shown) into which the respective modules
can be attached by typically a plug and socket connection
or some other connection such as direct mating contacts
on one board into mating socket contacts on the other
board.

[0025] The control circuit 204 may itself comprise the
motherboard and have appropriate sockets for receipt of
all other modules and components including a lead for
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supplying power to the motherboard electric motor 203.
The door position sensing circuit 205 may comprise one
of several alternatives types known in the art. Some of
these include limit switches for sensing end positions of
travel, angular position sensors for determining positions
of ends of travel of the barrier for stopping the barrier
movement at required set stop positions, and direction
of movement sensors that may comprise shaft encoders.
[0026] In operation, a user person wishing to operate
the barriers will typically initiate a signal that will be ac-
tioned upon at the master operator 105. Such signal may
be input directly at the master operator 105 or from some
remote location via a hard wire circuit. Alternatively, it
may operate via aradio remote control device as is known
in this art. In embodiments of the invention the commu-
nication device in each operator (master and slave) may
receive the radio signal from the control device for oper-
ation of the door. In this case slave operators can signal
to the mater operator that they have received the oper-
ation signal. In this manner the master can confirm that
all slave operators are ready for operation and coordinate
control of barrier operation. The operation signal can also
be relayed to the master operator if it was not received
by the master. For example for a wide barrier the master
may be out of range of a remote control device, or a
manual signal may be given at a slave operator such as
pushing a button or scanning an access token/card and
the signal received at the slave operator can be relayed
to the master. For example a gate may have an access
scanner/button on the operator on each side to enable a
driver to operate the gate manually for both entry and
exit without getting out of the vehicle, in this case one
access scanner/button can be on the master operator
and the other on a slave operator. Once the access scan-
ner/button is activated on the slave operator the opera-
tion request is relayed wirelessly to the master operator
by the slave. The relay signal can include encrypted iden-
tification/security information to enable the master oper-
ator to validate the operation request before operation of
the barrier is allowed. Alternatively the access request
may be validated at the slave operator.

[0027] In all such cases, the user person will provide
a signal to request operation of the barrier which is either
received directly by or communicated to the master op-
erator 105 to coordinate barrier operation. The master
operator 105 will, in turn, process that signal to operate
the motor 103 associated with the master operator 105.
Simultaneously or substantially simultaneously, the con-
trol circuit 204 which includes a micro controller proces-
sor will process the signal initiating movement of the bar-
rier and provide an appropriate signal to the communi-
cation device 201. The communication device 201 will
then by radio communication transmit a signal to a com-
munication device 202 in the slave operator(s) 106. This
signal will then be fed locally to the control circuit 204 to,
in turn, cause the motor 103 at the slave operator 106 to
commence barrier operation in unison with movement
initiated at the master operator 105. Accordingly, for a
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sliding gate arrangement as shown in Figure 1, the mas-
ter operator 105 will cause barrier 102 to move to close
the passageway 104 and similarly, the barrier 101 in the
slave 106 will also move in unison with barrier 102 to
close the passageway 104. When the barrier is opening
a similar reverse procedure will occur but again it will be
initiated from the master operator 105. At the completion
of travel of the barriers 102/101, the barriers will stop
movement by virtue of the door position sensing circuit
205 operating locally to switch off the respective motors
103.

[0028] During the above movements, information
about the current state position of the barrier(s) at the
slave operator(s) 105 will be transmitted to the master
operator 106 via the duplex communication device 202
so appropriate control instructions can be maintained to
ensure that all barriers 101 and 102 move directly in uni-
son. For example, if barrier 101 is moving too slowly, the
master control circuit 204 can be signalled to slow down
so that the two barriers 102 and 102 are moved in unison.
Alternatively, the motor 103 in the slave 106 can be in-
structed to speed up to maintain an in unison movement
of the barrier 101 relative to barrier 102.

[0029] The signalling between the master and slave
operators can take any form suitable to the functionality
of the control circuits of the respective master and slave
operators. For example where the slave operators in-
clude a high level of control functionality and the slave
operators perform monitoring of the operation of the slave
operators, the master may provide the slave(s) with high
levelinstruction as to the operation required which is then
interpreted by the slave control circuit to perform appro-
priate motor control and slave operator may communi-
cate status information back to the mater operator. Alter-
natively the slave operator may be configured to have
minimal"intelligence" and depend on the master operator
to determine the control commands required by the slave
operator and communicate the control commands to the
slave operator to, in turn, use to control the motor. In this
embodiment the slave operator may be configured to
send to the master operator as status information the
outputs of sensors, such as position sensor data, and
motor operating parameters, which are interpreted by the
control circuit of the master operator to determine appro-
priate control commands to send to the slave operator.
It should be appreciated that all alternative signalling re-
gimes are contemplated within the scope of the present
invention.

[0030] In a variation it may be intended through a con-
trol signal provided in the master operator 105 that only
one of the barriers 101 or 102 is to operate. A control
circuit 204 can control this function by duplex radio com-
munication protocols provided by the communication de-
vices 201 and 202. For example, where the barrier to be
moved is the barrier operated by the slave operator, then
the master operator 105 can signal the slave operator
106 to open the barrier while maintaining the other barrier
stationary. Where the barrier to be opened is the barrier
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operated by the master operator 105, there may be no
signalling to the slave operator 106 as this operator is
not required to move its respective barrier.

[0031] An example of partial operation of a barrier is
to enable pedestrian access without fully opening the bar-
rier, this may be known as pedestrian mode. Pedestrian
mode can be configured differently for different barrier
types orinstallations. For example, pedestrian mode may
be configured for full opening of one barrier only, partial
opening of one barrier only, partial opening of two barri-
ers, reversing direction (opening to closing) after a signal
is received from a sensor or user controller before full
opening of the barrier etc, and all possible variations are
considered within the scope of the present invention. In
some embodiments the pedestrian mode is indicated in
a signal transmitted from a user controller, for example
by pushing a "pedestrian" button on a hand held radio
transmitter. Alternatively an operator may have an inter-
face (for example a button, keypad or sensor) to enable
a person to request pedestrian access and this may be
provided on master or slave operators.

[0032] At the completion of barrier movement, the
slave duplex communication device 202 can be put into
a"sleep"mode. This will conserve power, and in the case
of a battery source of power will aid in prolonging the time
between battery replacement or re-charging. The com-
munication device 201 at the master 105 can then "poll"
the slave(s) 106 periodically to determine if the slave op-
erators 106 are functioning correctly. For example, the
slaves may periodically wake from the sleep state to com-
municate status information to the master. In another em-
bodiment in the "sleep" mode the slave operators are
configured to be able to receive poll signals from the mas-
ter operator and reply with status information. This may
not require the slave operator to fully transition from
"sleep" mode to a "wake" mode wherein the operator
operates the barrier, but rather an intermediate "semi-
awake" mode may enable communication between the
master and slave operators for polling purposes and a
"wake" higher power consumption state only entered
when necessary, for example to operate the barrier.
[0033] During polling status information for the slave
operator can be communicated to the master operator.
For example, if the power supply 206 in the slaves is a
battery DC voltage source, then the communication de-
vices 201/202 will communicate information about the
battery status to the master controller 105 so that appro-
priate warnings can be provided to the user person that
the battery may need replacement. The battery status
may be determined by the controller of the slave operator,
for example by sensing charge remaining, and commu-
nicated to the master in a status signal. Alternatively the
master operator may determine the battery status based
on communication signals from the slave operator. For
example the master operator may assess signal power
during polling or barrier operation and determining drop
in signal power below a threshold level which indicates
low battery power. Alternatively during barrier operation
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barrier speed may be monitored and slowing of the barrier
between successive operations used as an indication of
possible low battery power, or a motor problem. In such
instance, a barrier controlled by a slave may be shut-
down as a further visual indicator to the operator person
that the battery may need replacement. In addition, if
there are other circuit malfunctions in the slave operators
106 then appropriate data can be communicated back
to the master operator 105 so that an appropriate alarm
can be provided in order that corrective action may be
taken. A problem with any of the operators can also be
indicated to a user for action to be taken. For example,
an LCD display on the master controller may provide a
message indicating a problem, (for example, "low battery
operator 2", "motor fault operator 3" or "obstruction de-
tector fault zone 1"). In some embodiments data may be
transmitted to a user remote control device to draw the
user’s attention to operator problems. In an example, a
fault light may flash on a user device and the user look
at the master operator for fault information. In another
example the user device has a display on which mes-
sages may be displayed. Any fault identifiable by the op-
erator controller may be reported in this manner, for ex-
ample low battery, motor operation faults, communica-
tion faults, sensor faults/warnings, obstruction detection
faults such as beam misalignment or low signal, etc. Mes-
sages may be displayed for any event that may be of
relevant to the user, including faults and operational
events. For example, messages may indicate restoration
of correct operation after power failure, service remind-
ers, manual operation occurrences, reversal of operation
due to obstruction detection etc. In embodiments where
messages are transmitted to remote user devices, the
master operator may be configured to store some types
of messages for transmission to a user device one it is
in range, for example power failure and restoration mes-
sages or manual operation messages. It should be ap-
preciated that such events may be of interest to the user
but occur while the user controller is out of range of the
operator. Alist of messages may be displayed or scrolled
where there is more than one message.

[0034] Otherfunctions concerning states of movement
of the barriers can be relayed between the master and
slave operators by means of the communication devices.
For example, if one of the barriers should strike an object
during closing and stop due to the local control circuits
being activated to stop the movement, then the commu-
nication devices can communicate that information back
to the master operator which will, in turn, cause all bar-
riers to cease movement. As a variation, the barriers may
be stopped and then reversed in direction when an object
is struck by one of the barriers. This may be replicated
at each of the operators.

[0035] It should also be appreciated that the above ar-
rangement provides many advantages not inherent with
alocally hard wired installation which requires hard wiring
between the master operator and the slave operators.
For example, control parameters may be set by an in-
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staller person at the master controller and relayed to the
slave operators via the communication devices so they
are set at the slave operators as the inherent default pa-
rameters for the slave operators as well. Such informa-
tion may relate to barrier states such as an obstruction
force threshold setting which is used for detecting if the
barriers strike an object during movement. The barriers
are then reversed in direction when the threshold is
reached. The intended speed of travel of the barriers can
be set at the master operator 105 and relayed to the slave
operators 106 as a desired barrier state movement
speed. In addition, thresholds for opening and closing
movement times can be set. In addition, particular zones
for speeding up or slowing down movement of the barri-
ers can be set and relayed to the slave operators. In
addition, a start delay for operation of a slave or master
operator can be set at the master operator, and sent to
the slave operator(s) so all operators operate with the
same delay. In this way, the parameters that are set at
the master can be relayed to the slave operators and set
as defaults for all operators in the system. The ways of
sensing such thresholds and speeds of movement and
zones are known per-se in this art for use with single door
barrier operators and have not been replicated herein to
aid brevity.

[0036] Inanembodiment all operators may be capable
of acting as either a master or slave operator and the
status as master or slave configured on installation. For
example, by setting a parameter value in the operator to
be designated master and setting each other operator
as slaves along with transmitting other operating param-
eters as described above. Alternatively a manual status
selection means may be used such as a switch or chang-
ing a hardware component to distinguish the master from
slave operators. It should be appreciated that having op-
erators adapted to be used as either a master or a slave
can reduce the inventory required for installers. Further,
a slave operator may also be designated as a back-up
master and able to switch from the role of a slave to the
role of the master automatically if there is a failure in the
master operator, to enable at least partial operation of
the barrier in the case of a fault in the master.

[0037] In alternative embodiments slave operators
may be configured to have limited control functionality
and simply respond to commands of the master operator.
In such an embodiment the slave operators can transmit
to the master operator status data from sensors such as
barrier position sensors or motor operation data such as
speed and power consumption. Instead of the slave op-
erator assessing operation of the operator and determin-
ing when speed thresholds of different zones are met,
the master operator determines these from the status
information and provides any control instructions re-
quired to the slave operator. In this embodiment the
processing required at the slave operators is simplified
which, in turn, can reduce the processing capacity re-
quired at the slave operators enabling the slave units to
be cheaper and potentially lower power consumption
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than the master operator. This can be advantageous in
embodiments where slave units are powered by battery
or solar power supply. Another potential advantage is the
software and firmware required at the slave operators is
also simplified. In some cases upgrades or modification
to operating parameters may be made in software of the
master operator but avoided in slave operators, thus sim-
plifying the modification/upgrade.

[0038] In some embodiments the communication de-
vice may comprise more than one transmitter and receiv-
erortransceiver and different modes of transmission may
be used. For example, in an embodiment the communi-
cation devices each include both radio frequency (RF)
and optical (for example, infra red (IR) or laser) trans-
ceivers. Inthis embodiment different transmission modes
can be used for different information or at different times,
for example, the slave may be configured to power down
the RF transceiverin "sleep" mode only receive IR signals
for polling or to wake. For example, an IR beam incident
on the IR receiver may indicate a poll and status infor-
mation transmitted in an IR bean in response. Alterna-
tively, the IR beam may instruct the slave operator to
"wake" and a reply transmitted via the RF transceiver to
indicate the wake state and readiness to operate the bar-
rier. In alternative embodiment one mode of communi-
cation may be used to transmit signals to the slave op-
erators and an alternative mode used to reply. For ex-
ample, the slave operator communication device may
have an RF receiver only and communication status in-
formation back to the master operator using an IR trans-
mitter. All alternatives are contemplated within the scope
of the present invention. It should be appreciated that, in
addition to the advantages for managing power con-
sumption thatmay be enabled, using more than one com-
munication mode can provide security advantages. For
example, if instructions are transmitted using one com-
munication mode, say IR, and acknowledgements of in-
structions are transmitted using a different mode, say RF
or acoustic signalling, then if an attempt is made to send
a false open instruction to a slave operator, then the ac-
knowledgement of the fraudulent instruction will be re-
ceived by the master operator using the second commu-
nication mode and appropriate action taken, forexample,
an override instruction sent and alarm raised. Further,
redundancy in communication capability allows signal-
ling via a backup mode to at least operate the barrier to
a safe or secure position if there is failure of one com-
munication mode.

[0039] In an embodiment the communication devices
can be configurable to adjust signal power level in order
to optimise power usage. In embodiments where at least
some operators are battery or renewable energy pow-
ered there is a risk that the operators may exhaust their
power supply. For example, batteries may go flat or
where renewable energy generation is relied upon and
the barrieris operated frequently when power is not being
generated (for example at night for a solar generator)
stored energy may be exhausted, so power conservation
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is desirable to maximise the duration of operation. In
some embodiments of the invention the signal power of
the communication devices can be adjusted to reduce
transmission power in order to reduce power consump-
tion. The signal transmission power can be adjusted to
only that necessary for reception by other operators in
the system using a tuning process. As the communication
devices are configured to transmit and receive the tuning
process can utilise handshaking between two operators
at different power levels to determine the lowest power
level at which the two operators can reliably establish
communication. In an embodiment the master operator
is tuned for reliably communicate with each slave oper-
ator and each slave operator is tuned for reliable com-
munication with the master operator. In an alternative
embodiment slave operators may be tuned to communi-
cate where at least one of the slave operators is also
configured to relay signals to the master operator. The
tuning process can be manually executed or automatic.
[0040] An example of an embodiment of the tuning
process is shown in Figure 7. The tuning process takes
place between two operators, for example a master and
slave. The example of Figure 7 shows the tuning steps
executed in one operator only. The tuning process starts
at step 701 where the transmission power level is set to
an initial power level. The initial power level may be the
maximum or minimum power level or any power level
therebetween and may be a preset power level. A signal
is transmitted using the set power level at step 702 and
the operator then waits to receive a reply or acknowl-
edgement signal at step 703. A timer may be set for a
reasonable time period in which as reply is expected, for
example a 20 millisecond countdown timer. If a reply is
not received at step 704 then itis assumed that the trans-
mission power level was too low to be received. The pow-
er level is then incremented to increase transmission
power at step 706 and another signal sent at step 702
and the process repeats from step 702 until a reply is
received.

[0041] When areply is received at step 704 it is deter-
mined whether or nota reply was received to the previous
signal at step 705, if no reply was received previously
then it is determined tat the current power level is the
lowest power level that may be used for the communica-
tion path between the two operators. Thus the signal pow-
er level is set at this level at step 708 and the tuning
process ends at step 709.

[0042] If this is the first iteration or the previous reply
signal was also received at step 705 it is determined that
the power level may be decreased at step 707 and the
process repeated with signal sent at the new power level
at step 702. The process repeats until a reply signal is
not received, indicating that the transmission signal pow-
er has dropped too low to be received. The signal power
is then incremented and a final signal can be sent to
check that the signal power is sufficient. Alternatively the
signal power can be set to the power of the last success-
fully received signal.
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[0043] An alternative question at step 705 may be
whether the power level is being incrementally increased
or decreased. If the power level is being increased and
a reply signal is received this can be set as the power
level. If the power level is being decreased, increments
can continue until areply signal is notreceived, indicating
the power level is too low. The power level can then be
increased to a power level that can be received as set at
that level for continued operation. It should be appreci-
ated that this configuration of power level can be per-
formed for each operator and each transmitter/receiver
pair between operators. The tuning process may be per-
formed controlled by software or firmware of the operator.
The tuning process may be performed automatically on
installation orinresponse to a manual command. Insome
embodiments the operators may be configured to peri-
odically execute the tuning process to re-tune the com-
munication devices, for example to compensate for
changes in environmental conditions which may affect
communication. For example, the operators maybe con-
figured to retune every 6 months, every one thousand
operations, or in response to user commands such as
pushing a button or selecting retune from an operator
control menu. Alternatively or additionally the operator
may be configured to retune in response to operational
events, such as battery replacement, after detection of
a communication fault etc.

[0044] Once one operator is tuned the process can be
repeated with the other operator to tune the communica-
tion device transmission power. Alternatively one oper-
ator may be tuned, say the master operator tuned to de-
termine a minimum power level required for communica-
tion with the slave operator, and the determined power
level transmitted to the slave operator to configure the
slave operator to transmit at the same power level. For
example, the power level may be transmitted as signal
data to configure the slave operator.

[0045] The above communication system tuning pro-
cedure can be used for any type of communication path.
For example, the tuning procedure may be used to tune
optical (IR and laser) transmitter and receiver pairs or RF
transmitter and receiver pairs. It should be appreciated
that the above tuning procedure can be used for tuning
wireless receiver and transmitter pairs for any operator
and is not limited to use on the multi barrier operator
system described above.

[0046] In an embodiment the above described tuning
system can be used to tune communication systems
used in a wireless obstruction detection system, such as
disclosed in Australian innovation patent no.
2012101044 which relates to a beam protection system
and is incorporated herein by reference in its entirety. In
and embodiment of this obstruction detection system a
beam transmitter and beam receiver unit are placed in
either side of the access way closed by the barrier to
project an optical beam across the access way during
opening or closing of the barrier and obstruction detection
is based on disruption of the beam. The units of the beam
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protection system communicate wirelessly with each oth-
er and with a controller of the barrier operator. The above
tuning process can use utilised in embodiments of this
beam protection system to tune each communication
path to reduce communication signal power and improve
battery life in battery powered units. The power level of
the optical beam used for obstruction detection may also
be tuned to optimise power consumption using this tuning
process.

[0047] It should be appreciated that such a beam pro-
tection system can be used with a multi-barrier operator
as described above. The communication system of the
beam protection system can communicate wirelessly
with the master controller to inform the master controller
of obstruction detection. In this embodiment the commu-
nication system of the beam protection system sends
signals to the master operator, for example RF signals
receivable by the communication device of the master
operator. Thus the communication system of the beam
protection system can be tuned to optimise the signal
power for transmission to the master operator. The mas-
ter operator can also transmit signals to the beam pro-
tection system. It should be appreciated that in this em-
bodimentthe master operator will transmit control signals
to both slave operators and the beam protection system,
in this case, where there is more than one receiver of
signals, the communication device of the master operator
can be tuned to use a signal power sufficient for reception
by all slave operators and the beam protection system.
It should be appreciated that for some operators the sig-
nal power may be higher than the minimum required for
reception. In this embodiment the tuning process can be
performed between the master operator and each of the
slave operators and beam protection system and the low-
est signal power receivable by all devices selected for
use by the master operator. The master operator may be
configured to store the lowest required signal power for
each device and select the highest of these for use. Al-
ternatively during as the tuning process is performed with
each operator the master operator can store a signal
power value for a first tuning in memory and compare
the stored signal power with a signal power used for a
second tuning, ifthe power required for the second tuning
is higher, then this power level can replace the stored
power level. Therefore on completion of tuning for each
communication path the stored power level should be
the lowest power level that is receivable by all commu-
nication devices. When performing this tuning process
between a plurality of operators, after tuning with the first
operator, the initial signal power may be set to the stored
power level and the tuning process move on to the next
operator if a signal at this initial power is successfully
received. The tuning process can be used for any wire-
less communication between operator components.
[0048] In mostcircumstances the barrier operators are
installed relatively close to each other, on either side of
the access way closed by the barrier for the current em-
bodiment. In embodiments where a local wireless com-
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munication system is used to communicate with sepa-
rates modules of a single operator, the transmitter and
receiver pairs may be located even closer. Further most
operators are installed in fixed positions so there is little
change in transmission conditions for the wireless com-
munication paths. It should therefore be appreciated that
very low transmission power may be sufficient for reliable
operation. Using lower transmission power can improve
battery life.

[0049] In an embodiment the above tuning procedure
can be used to configure a communication path between
a barrier operator controller and a wireless user remote
control device configured for two way communication be-
tween the operator controller and remote device. In most
installations, although the user remote control device is
portable, the user typically operates the remote control
device to open or close the barrier from reasonably close
proximity to the barrier. For example a person will typi-
cally press the button on their remote device to request
opening of a garage door or gate as they approach the
driveway in their car, within a range of around 10 meters
or less. This is a reasonably close proximity for commu-
nication between the remote device and door operator
and therefore transmitting the open signal by the remote
control device at full power may not be necessary. The
above tuning procedure can be used to reduce the trans-
mit power of the remote control device to conserve en-
ergy and improve battery life for the remote control de-
vice.

[0050] In an embodiment the tuning process can be
performed during operation of the barrier. For example,
a user will typically hold down the operation button for a
second or so when requesting the barrier to open or
close. During this time the remote device may send a
sequence of control signals or signal pulses at decreas-
ing power levels. Each signal or pulse that is received by
the operation can be acknowledged with a reply signal
or pulse. When the transmission signal power becomes
too low for reception by the operator controller nor ac-
knowledging signal will be received. The remote control
device control circuit can record the signal power of the
last signal that was acknowledged and set a transmit
signal power based on this minimum power level. For
example, the remote control device transmit power may
be set to the minimum power level or to a level above
the minimum power level, for example the minimum pow-
er level plus a percentage of the minimum power level
(e.g. 10% or 20%) to provide a tolerance for variation in
distance from the operator at which the remote control
device may be activated.

[0051] In an alternative embodiment the tuning proc-
ess may be performed for each of a set number of barrier
open and close operations and the minimum received
power level recorded for each operation, for example 10
or 15 operations. At the conclusion of this set number of
operations the tuned transmit power level can be set
based on the recorded minimum power levels. For ex-
ample, configuration rules in software or firmware of the

10

15

20

25

30

35

40

45

50

55

remote controldevice may cause the transmit power level
to be set to the maximum of the recorded minimum power
levels, at an average power level of the recorded mini-
mum power levels, a median of the average power levels,
the minimum power level plus a percentage of the mini-
mum power level etc. It should be appreciated that the
configuration rules may vary for different embodiments
and the choice of configuration rules may be based on
the type of barrier operator and installation environment.
For example different rules may be used for domestic
and industrial operator installations or based on varia-
tions in vehicle size that must be accommodated. For
example different configuration rules may be applied for
an installation accommodating both cars and trucks to a
domestic operator accommodating cars only. It should
be appreciated that the tuning of transmit power for re-
mote control devices can be automatic and transparent
to the user. In another embodiment the user may initiate
a tuning process, for example by standing at a distance
from the barrier operator where the remote device would
typically be used and pressing a combination of buttons
or selecting a menu item to initiate tuning. The remote
control device may also be retuned periodically. Where
power conservation is desirable for the barrier operator
or barrier operator component communicating with the
remote device, the transmit power for signals from the
barrier operator controller to the remote device may also
be tuned using the above described tuning process.
[0052] Inanembodimentthe tuning process using any
of the options described above can be performed by the
barrier operator controller to determine the signal power
required for signals to be reliably transmitted between
operator and remote control device. In this embodiment
the barrier operator controller transmits a signal to set
the transmit power for the remote control device to the
determined tunes signal power. It should be appreciated
that in this embodiment the remote control device soft-
ware or firmware need not be configured to perform the
tuning process, simply to configure the transmit signal
power in accordance with the instruction from the barrier
operator, thus the programming for the remote control
device is simplified.

[0053] It should be appreciated that any variation in
initiating tuning is contemplated within the scope of em-
bodiments of the invention.

[0054] In some embodiments slave operators having
local (non-mains) power supplies may be configured to
enable operation under local power supply in the event
of mains power failure. For example, to enable pedestrian
access or to reduce manual operation required if mains
power fails. The slave operator may receive an operation
signal and identify the power failure from absence of com-
munication from the master. In some embodiments an
additional user input maybe required to enable the slave
to operate the barrier in absence of control from the
mater, for example holding the open button on a remote
transmitter or pushing a manual operation button on the
operator. It should be appreciated that in the prior art
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when power failure occurs for a multi barrier a user will
need to manually move each barrier to open or close the
access way. In embodiments of the present invention, if
some operators are not dependent on main power, then
these may still be operated if there is a failure to mains
power to reduce the manual operation required. If there
is more than one slave operator a slave may be config-
ured as a master back-up for emergency operation. The
slaves may be configured in a back up hierarchy to en-
sure coordinated operation of barriers. Data from position
sensors in master and slave operators can be used for
re-synchronisation of barrier movement by the master
once power is restored.

[0055] Figure 3 is a functional block diagram of an em-
bodiment of firmware at the operators showing operation
of the system. Here at step 300 a question is asked if a
movement is occurring at the master. At step 301 an in-
struction is sent to a slave operator. The instruction is
received at a slave operator at step 302 and the barrier
at the slave is moved according to the instruction at step
303. Note that the movement of the barrier in step 303
may include exchange of data between the master and
slave operators as each barrier is moved to enable the
master to control the position of each barrier, for example
in embodiments where the slave operator has minimal
control functionality. At step 304 the barrier state position
is confirmed to all of the operators, for example confirm-
ing all barriers are at a fully open position. At step 305 a
question is asked if there is a need to change the barrier
state movement, for example to close the barriers. If the
answer is NO then the process finishes at step 306. If
the answer is YES, the program proceeds to step 307
which requires a change to the barrier state movement
at a slave. Alternatively, if there is a change in the slave
barrier state movement this can be relayed via the com-
munication devices to the master operator so that the
master operator can take appropriate action, for example
to stop or reverse the movement of the barriers if an ob-
struction is detected. The process finishes at step 308.
[0056] Figure 4 shows the basics associated with
firmware program steps for programming of an installa-
tion. Here, at step 400 an operator installer person will
initiate a programming mode. This is performed at the
master operator 105. The program settings are stored in
memory as parameters at the master operator at step
401. The programming is completed at the master oper-
ator at step 402. At step 403 the parameters stored in
memory at the master operator are communicated to the
slave(s) and the process finishes at step 404. When the
parameters are relayed to the slave(s) the parameters
are stored at the slave(s) in memory locally resident
therein.

[0057] Figure 5 shows process steps associated with
firmware steps of a slave recovering from a "sleep" mode
and moving the slave barrier. Here, at step 500 the slave
operator is in a "sleep" mode. At step 501 a poll from the
master controller "wakes" the slave controller. A question
isthen asked "is master moving" atstep 502. Ifthe answer
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is NO then the slave is able to go back to sleep at step
503. If the answer is YES, then the barrier at the slave
is moved in accordance with the movement of the barrier
at the master at step 504. At completion of movement of
the barrier a slave barrier movement finish is detected at
step 505, and then the slave is able to go back to sleep
at step 506.

[0058] The slaves may also automatically poll the mas-
ter at regular intervals without being instructed to "wake"
by the master. Data about the state of the slave can then
be sent to the master. This duplex transmission of data
between operator devices allows the master operator to
have complete knowledge and therefore control of the
whole system at all times.

[0059] Figure 6 shows an example of operation where
an operation command (in this case an open command)
is received by a slave operator. A slave operator received
an open command at step 601. A question is asked at
step 602 whether the request is to operate a sing barrier,
for example pedestrian mode, which would be that op-
erated by the slave in this case. If the answer is NO then
the slave operator relays the open request to the master
operator in step 603. At step 604 the master instructs the
slaves to move their respective barriers in accordance
with the request. The barriers are operated 605 and bar-
rier state confirmed to the master by each slave operator
in step 606 to finish 607. It should be appreciated that
the operation of the barriers under control of the master
can be as discussed above with reference to Figure 3. If
the answer to the question at step 602 is YES and only
a single barrier is to be operated, for example if the open
request is a pedestrian mode request made by pushing
a button on the slave operator, then the slave operator
operates the barrier at step 608. The barrier state is re-
ported to the master at step 609 to finish 610. The master
may then control a change in barrier state, for example
to instruct the slave operator to close the barrier after a
settime period orin response to areceived close request.
It should be appreciated that this is one example of op-
eration and variations are contemplated within the scope
of the present invention.

[0060] It should be appreciated that a photoelectric
beam or IR beam circuit or similar may be associated
with the passageway 104 to interact with the master op-
erator. In this way, if there is an object in the presence
of the barriers as detected by interruption of the beam,
then the whole system may be halted with regard to future
movement until the object is removed. The subject matter
of our prior Australian innovation patent no. 2012101044
which relates to abeam protection systemis incorporated
herein by reference in its entirety. In some embodiments
the IR beam may also provide an alternative or backup
communication channel between the master and slave
operators.

[0061] It should also be appreciated that any one or
more of the inventions disclosed in our prior patent ap-
plication may be incorporated herein in the operator sys-
tem. Details of such patent applications may be found by
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searching the IP Australia Patent Office database
records under our name. The subject matter of those
specifications is incorporated herein by reference in their
entirety.

[0062] It is to be understood that, if any prior art pub-
lication is referred to herein, such reference does not
constitute an admission that the publication forms a part
of the common general knowledge in the art, in Australia
or any other country.

[0063] In the claims which follow and in the preceding
description of the invention, except where the context
requires otherwise due to express language or necessary
implication, the word "comprise" or variations such as
"comprises" or "comprising" is used in aninclusive sense,
i.e. to specify the presence of the stated features but not
to preclude the presence or addition of further features
in various embodiments of the invention.

[0064] These and other modifications may be made
without departing from the nature of the invention as de-
termined from the above description.

Claims

1. A multi-barrier operator system where the barriers
can be operated in unison comprising:

a master operator and one or more slave oper-
ators, the master operator and one or more slave
operators each having an independent power
supply, an independent motor for moving the re-
lated barrier, an independent communication
device having a transmitter and a receiver, and
an independent electric control circuit for con-
trolling the related motor and barrier operation,
the communication devices being configured to
allow wireless control signals to be transmitted
between the master operator and the one or
more slave operators to allow the barriers to be
opened and closed, and each communication
device permitting data about a current state of
operation of a slave operator to be indicated to
the master operator.

2. A system as claimed in claim 1, wherein the master
operator is configured to provide high level control
instruction to each slave operator and the independ-
ent electronic control circuit of each slave operator
is configured to control operation of the related bar-
rier in response to the high level control instruction
from the master operator.

3. Asystemasclaimedin claim 2, comprisingamemory
related to each electric control circuit so barrier
movement parameters can be stored therein, and
wherein barrier movement parameters set at the
master operator and stored in the memory therein
can be promulgated to the one or more slave oper-
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ators via the communication devices and stored in
the memory therein.

A system as claimed in claim 3, wherein each oper-
ator is configured to operate as either a master or
slave operator and one operator is designated as
the master operator during installation and the re-
maining operators are subsequently designated as
slave operators.

A system as claimed in claim 4 wherein the master
operator configures the remaining operators as
slave operators by data communication via the com-
munication devices.

A system as claimed in claim 5 wherein one or more
slave operators can be designated as a back up to
the master operator and configured to assume the
role of master operator in the event of a fault in the
master operator.

A system as claimed in claim 1 wherein each slave
operator is configured to transmit operation data to
the master operator via the communication device
and the master operator is configured to monitor op-
eration of related barriers by each slave operator
based on the received operation data and provide
control instructions to the respective slave operator
to control barrier movement.

A system as claimed in claim 1 wherein the commu-
nication devices of one or more operators comprise
more than one type of transmitter and receiver ena-
bling more than one communication path to be used
between operators.

A system as clamed in claim 8 wherein the operators
are configured to use an alternative communication
path in the event of failure of a communication path.

A system as claimed in any one of the preceding
claims, wherein the communication devices and the
electronic control circuits of the one or more slave
operators have a power conserving sleep mode, and
wherein each comprises a polling function where the
communication devices poll the master operator to
determine a barrier movement operation of the mas-
ter operator and if a movement operation is being
invoked to wake the communication devices and the
electric control circuit of the one or more slave op-
erators to replicate the movement operations of the
master operator of the slave operator.

A system as claimed in any one of the preceding
claims wherein the communication devices are tune-
able to optimise transmission signal power for each
communication path for power conservation.
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A system as claimed in any one of the preceding
claims wherein the independent power supply of
each operator includes a local power supply module
not dependent on mains power, thereby enabling a
wire free system installation.

A system as claimed in any one of the preceding
claims, wherein the respective electric control cir-
cuits each comprise a barrier movement sensor so
if a barrier movement does not occur as expected,
control signals of such non occurrence can be ex-
changed between all operators and appropriate con-
sequential barrier movement activated at all barriers.

A system as claimed in any one of the preceding
claims, wherein the master operator is a master for
receipt of barrier control signals sent from a remote
control device, and wherein barrier control signals
are then sent from the master operator to the one or
more slave operators via the respective communi-
cation devices so all operators perform the same bar-
rier control function.

A system as claimed in any one of the preceding
claims wherein one or more slave operators are con-
figured to receive a barrier control signal and relay
the barrier control signal to the master via the com-
munication device of the slave operator.
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