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(57) Abstract: Conveyor arrangement (1), the conveyor arrangement (1) is
adapted to convey an object (9), the conveyor arrangement (1) comprises a plu-
rality of conveyor zones (1S) each having a plurality of conveyor rollers (2)
comprising at least one motorized conveyor roller (2M), wherein the motorized
roller (2M) has a roller tube (22) and a motor (24) located within the roller
tube (22), wherein the motor (24) is adapted to set the roller tube (22) into rota-
tion; the conveyor arrangement (1) comprises an operating power supply (51),
adapted to provide an operating power at a predetermined operating voltage
(U1) to power the motor (24) of the motorized rollers (2M) via a powerline (52,
55), the conveyor arrangement (1) comprises a plurality of controllers (56, 26)
controlling the operation of parts of the conveyor arrangement (1); wherein the
plurality of controllers (56, 26) are adapted to communicate with each other
via the powetline (52, 55).
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Conveyor arrangement
Background of the invention
The invention refers to a conveyor arrangement.

A typical conveyor arrangement is described in WO 2019/110841 A1, also published as US
2020/387142 A1. A typical conveyor arrangement comprises a plurality of motorized rollers.
The conveyor arrangement is divided into several conveyor zones. Based on the determined
presence of an object to be conveyed a zone controller controls operation of one of more
conveyor zones. Each motorized roller has an integrated motor controller, which controls

operation of the motor within the motorized roller.

Conventionally, the motor including the motor controller is powered by a first power supply.
The zone controls are provided by a second power supply which is different to the first power
supply in order to provide the zone controls with power even if the first power supply is shut

down in an emergency stop mode.

US 2020/387142 A1 discloses a control device for a conveyor, comprising: a control unit
adapted to generate control signals for a conveyor device; a data interface adapted for signal
transmission of control signals to the control unit; a first energy interface adapted for an energy
supply to the control unit; a connection interface adapted to establish a signal control
connection and a power supply connection between the control unit and a conveyor unit
located outside the control device; a second energy interface adapted for supplying energy to
the control unit. The first interface is adapted to receive a power supply in the form of a power
supply with a first voltage and the second interface is adapted to receive a power supply in the
form of a power supply with a second voltage or, instead of the second voltage, with a third
voltage having a level that is different from a level of the second voltage. In the case of an
emergency shutdown, the power supply can be interrupted via the power supply line, so that
no drive voltage is applied to the power supply line. In this case, the motor-driven conveyor
rollers are immediately not supplied with drive voltage, so that they come to an immediate
standstill. In this situation, the separate logic voltage line continues to supply voltage so that

the control units are continuously provided with power and data loss is avoided.

US 2012/0046784 A1 discloses a conveyor system, comprising a number of conveyor motors
and at least one control unit that is connected to each conveyor motor for sending data for
regulating and/or controlling the conveyor motors. The control unit is connected to a bus line,
the conveyor motor said connected to said bus line by way of a modem, preferably connected

without electrical contact.
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Summary of the invention

It is an object of the present invention to provide an improved conveyor arrangement having a
plurality of conveyor rollers. The invention refers to an arrangement and a method according to

the main claims; embodiments are subject of the subclaims and the description.

A particular idea of the present invention is to reduce the wiring architecture to a single
powerline architecture, by which the amount of cables used for transmitting operating power

and data are significantly reduced. This results in easier and cheaper installation.

In an embodiment during an emergency stop mode the power supply is thereby merely
reduced to a reduced power voltage level, which ensures proper operation of the controls, but
hinders the motor of the motorized rollers from operating. As a consequence, the control
system may be fully operable, so that the motorized rollers can be brought into operation again

as quickly after the power supply is available again.

Within the present invention there is made a differentiation between the terms “cable” and
“‘conductive strands”. A cable is an arrangement having at least one or a plurality of conductive

strand(s) and a tube-shaped insulation around the strand(s).

Brief description of the drawings

An example embodiment of the invention is described with respect to the figures; herein show

fig. 1 parts of an inventive conveyor arrangement in perspective view;

fig. 2 a conveyor zone of the conveyor arrangement according to figure 1 in perspective
view;

fig. 3 a wiring diagram of a conventional conveyor arrangement;

fig. 4 a wiring diagram of an embodiment of an inventive conveyor arrangement;

fig. 5 a wiring diagram of another embodiment of an inventive conveyor arrangement;

fig. 6 an exemplary cable used within as a powerline in the inventive conveyor
arrangement;

fig. 7 schematically an emergency stop button and a power supply of the inventive

conveyor arrangement in
a) normal operation mode

b) emergency stop mode.
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Detailed description of the invention

Figure 1 shows parts of an inventive conveyor arrangement 1. The conveyor arrangement 1
comprises a plurality of rollers 2, which are arranged parallel in a manner to provide a
conveying tracking along a conveying direction D. The conveyor rollers 2 are mounted on a

supporting frame 4.

The rollers 2 are arranged in a manner so as to provide an inclined conveying direction D.
That means that the conveying direction D is an uphill or a downhill direction in relation to the

horizontal plane.

In the conveyor arrangement 1 several conveyor zones 1S are provided. Each conveyor zone
1S comprises a plurality of rollers 2, which are connected to each other via a drive connector
2C (figure 2), so that the rotational movement of all rollers of one zone are coupled to each
other. The drive connector 2C may comprise one of more Poly-V-belt. The drive connector

may be subject to slippage.

The zone 1S comprises a motor 2M, optionally a brake roller 2B and optionally one or more

idler rollers 2L. In the present embodiment the motor is a motorized roller 2.

Reference is made to figure 3, where the electric and electronic components of a conventional

conveyor arrangement 1 are shown schematically in a wiring diagram.

Each of the motorized rollers 2M comprise a roller tube 22, which are rotatably supported on at
least one axle element 23 by means of a non-shown bearing. The motorized roller 2M
comprises an electric motor 24 for providing a drive force for the roller tube 22. Between the
motor 24 and the roller tube 22 a coupler 25 is provided which provides a torque-proof
connection between a motor shaft of the motor 24 and the roller tube 22. An optional
transmission (not shown) can be provided between the motor 24 and the coupler 25.
Operation of the motor 24 is controlled by a motor controller 26 located within the roller tube
22.

The operation of the motor 24 is controlled by a motor controller 26, which may also comprise
a frequency converter 261, in case that the motor is a synchronous motor. The motor
controller 26 may be located within the roller tube 22 (as shown in figure 3) or externally. The
motor controller 26 may be connected by a motor control line 76 and/or optionally by an

external control line to a zone controller 74.

The conveyor arrangement 1 has in main a two-part electrical infrastructure. At first there is a

power supply 8. At second there is a control network 7.

-3-
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The operating power supply 8 has an operating power supply unit 81, providing operating

power at a desired operating voltage U1 (e.g. 48V) and a power range (e.g. 15kW).

Via an operating power cable 82 the operating power is provided to different areas of the
conveyor arrangement 1, where operating power is required to drive the main operating
components, such as motorized rollers 2M or other drives (not shown). By an operating power
access line 83 the motor 24 of the motorized roller 2M is connected at least indirectly to the
operating power cable 82. The operating power access line 83 here is merely an example of
various possibilities. Within the operating power access line 83 there may be provided a

voltage transformer.

In case of emergency, a person may press an emergency stop button 84, through which the
supply of operating power is shut down immediately. All operating components are then

switched off from operating power and set into a safe state.

The control network 7 has a control power supply unit 71, providing operating power at a

desired control voltage U2 (e.g. 12V) and a power range (P = 200W).

Via a control power cable 72 said control power is provided to different areas of the conveyor
arrangement 1, where operating power is required to power several controls 79, 74, sensors
45 and the like. In particular a zone controller 74 is provided, having a processing unit 75,
which issues control commands to the motor controller 26 via a motor control line 76. The
processing unit 75 is powered by the control power supply 71. A PLC 79 may be provided,
which is powered by the control power supply 71. The controls are connected to each other by

a control bus 73.

The processing unit 75 issues the control commands to the motor controller 26 based on a
detected presence of an object to be conveyed 9, which is determined in particular by a

presence sensor 45.

In general the presence sensor 45 may be separate to the conveyor roller; in an embodiment
the presence sensor 45 may be included into the conveyor roller 2 (not shown); alternatively
the presence of an object to be conveyed 9 may be determined without an explicit presence

sensor 45, e.g. by evaluating currents or other conditions within the motor 24, etc.

Accordingly supply of power in the control network 7 is fully independent from the operating
power supply 8. A main reason for this separation is to keep the controls in operation even if
the operating power is shut down in particular due to the actuation of the emergency stop
button 84.
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The motor control line 76 may be arranged in one unitary cable 78 with the operating power

access line 83.

Reference is made to figure 4, where the electric and electronic components of an inventive

conveyor arrangement 1 are shown schematically in a wiring diagram.

Each of the motorized rollers 2M comprise a roller tube 22, which are rotatably supported on at
least one axle element 23 by means of a non-shown bearing. The motorized roller 2M
comprises an electric motor 24 for providing a drive force for the roller tube 22. Between the
motor 24 and the roller tube 22 a coupler 25 is provided which provides a torque-proof
connection between a motor shaft of the motor 24 and the roller tube 22. An optional

transmission (not shown) can be provided between the motor 24 and the coupler 25.

Operation of the motor 24 is controlled by a motor controller 26 located within the roller tube
22. The motor controller 26 may also comprise a frequency converter 261, in case that the
motor is a synchronous motor. The motor controller 26 may be located within the roller tube 22
(as shown in figure 4) or externally. The motor controller 26 is provided with power by a motor

powerline 55.

The conveyor arrangement 1 has a common electrical infrastructure 5, which is used for

providing operating power as well as for distributing data signals.

The common electrical infrastructure 5, providing operating power at a desired operating

voltage U1 (e.g. 48V) and a power range (e,g. 15kW).

Via an operating powerline 52 the operating power is provided to different areas of the
conveyor arrangement 1, where operating power is required to drive the main operating
components, such as the motorized rollers 2M or other drives (not shown). By a motor
powerline 55, which is connected to the operating powerline 52 by an operating power

connection 53, operating power is provided to the motor 24 of the motorized roller 2M.

In case of emergency, a person may press an emergency stop button 54, through which all

operating drives are switched off from sufficient operating power and set into a safe state.

The operating powerline 52 is also used to provide electric power to different areas of the
conveyor arrangement 1, where power is required to power several controls 58, 56, sensors
45 and the like.

A zone controller 56 is provided, having a processing unit 561, which issues control

commands to the motor controller 26. The processing unit 561 issues the control commands to

-5-
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the motor controller 26 based on a detected presence of an object to be conveyed, which is

determined in particular by a presence sensor 45.

The zone controller processing unit 561 issues the control commands to the motor controller
26 based on a detected presence of an object to be conveyed, which is determined in

particular by a presence sensor 45.

In general the presence sensor 45 may be separate to the conveyor roller 2; in an embodiment
the presence sensor 45 may be included into the conveyor roller 2 (not shown); alternatively
the presence of an object to be conveyed may be detected without an explicit presence

sensor, e.g. by evaluating currents or other conditions within the motor 24, etc.

The zone controller 56 comprising a voltage transformer 562. The voltage transformer 562 is
adapted to convert the operating voltage U1 into a control voltage U2 (e.g. 12V), wherein the
control voltage U2 is in particular lower than the operating voltage U1. The zone controller

processing unit 561 is operated by the control voltage U2.

A PLC 58 may be provided, which is powered by the operating power supply 51 or by a

separate power source (not shown).

Data between the PLC 58, the zone controller 56 and the motor control 26 are exchanged via

the operating powerline 52 and the motor powerline 55.

Therefore the PLC 58 is connected via a PLC powerline data modem 583 to the operating

powerline 52.

The zone controller processing unit 561 of the zone controller 56 is connected via a powerline
data modem 563 of the zone controller to the operating powerline 52 and the motor powerline
55.

The frequency converter 261 of the motor controller 26 is connected via a powerline data

modem 263 of the motor controller to the motor powerline 55.

Each of the powerline data modems 583, 563, 263 is adapted to put a data signal on the

respective powerline 52, 55 and to receive a data signal from the respective powerline 52, 55.

Figure 6 shows a cross section of an exemplary cable which is used for the operating
powerline 52 and the motor powerline 55. The cable has two conductive strands S, through

which at the same time electric operating power and data signals are submitted.
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As a consequence the supply of power for the controls is dependent from the operating power

supplied via the operating power supply line.

Accordingly a solution is required for the case that the emergency stop button 54 is pressed. A
solution, similar to the conventional embodiment (see figure 3), where pressing an emergency
stop button 84 would simply lead to shut off the operating power completely, would also shut

off the power for the controls.

Figure 7a shows the operating power supply 51 and the emergency stop button 54 during
normal operation mode. The operating power supply 51 provides operating power at the
desired operating power voltage U1. All components as shown in figure 4 are provided with

sufficient power to enable proper operation.

Figure 7b shows the operating power supply 51 and the emergency stop button 54 during
emergency stop mode. Here the emergency stop button 54 is pressed. An emergency stop
signal 54C is provided by the emergency stop button. The term “signal” here is to be

understood broad, comprising also the possibility that an “all ok” signal is being omitted.

As a reaction on the emergency stop signal 54C the operating power is reduced to a reduced
power voltage U1E, here e.g. 12V. As an example the reduced power voltage U1E may be
similar to the control voltage U2 provided by the several voltage transformers. By providing the
reduced power voltage U1E the controls are still provided by sufficient power to enable
operation of the controls. As an example, the emergency stop signal 54C is received by the
operating power supply 51, which is adapted to reduce the provided operating voltage U1 to

the reduced power voltage U1E.

In the present example the operating power supply 51 may be realized by one electric device,
which is capable of providing said different voltages power voltages U1, U1E. In another
embodiment, the power supply 51 may have two separate electric device, where a first device
may be adapted to provide the reduced power voltage U1E and a second device may be
adapted to provide the operating power voltage U1. Based on the status of the emergency
stop button 54 either the first or the second device may be in operation to provide the

respective voltage.

However the operating components such as the motorized roller 2M or any other drives etc.
are not being powered in a sufficient way, so that a safety stop of the conveyor arrangement is

achieved.
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Figure 5 shows an inventive conveyor arrangement 1 in a second embodiment, which is based
in main on the embodiment shown in figure 4. The description relating to figure 4 is also

applicable to the embodiment of figure 5, where in the following the differences are described.

In the embodiment of figure 5 the separate zone controller 56 is omitted. Instead the
functionality of the zone controller 56 is incorporated in a control located within the roller tube
22.

Here the zone controller processing unit 561 is located within the roller tube 22. To enable the
operation of the zone controller processing unit 561, the voltage transformer 562 of the zone
controller 56 is also located within the roller tube 22 and provides the control voltage U2 to the

zone controller processing unit 561.

The powerline data modem 263 of the motor controller is connected to the zone controller

processing unit 561 as well.

The zone controller processing unit 561 and the frequency converter 261 may be formed

integrally.

The presences sensors 45 are connected to the operating powerline 52 for data transmission

to the zone controller processing unit 561 of any roller 2M.

In a further alternative embodiment based on figure 4 and 5, the voltage transformer 562 may
be omitted. In this embodiment the zone controller processing unit 561 is adapted to operate

properly independently from the input voltage.

So during normal operation mode the zone controller processing unit 561 is powered by the by
the operating voltage U1 of e.g. 48V. In case that the emergency stop button is pressed the
zone controller zone controller processing unit 561 is powered by the reduced power voltage

U1E. Same can apply for the motor controller 26.

In general for all embodiments: During the emergency stop mode the zone controller and the
motor controller are provided with the reduced power voltage U1E. In an embodiment the
providing of reduced power voltage enables, that the motor controller 26 and/or the zone
controller 56 are still in a condition to communicate via the powerline 55, 52 during the
emergency stop mode with another controller. When the conveyor arrangement 1 is then
switched back into the normal operation mode, the operating voltage U1 is available again.
Since the communication between the controllers was maintained during emergency stop

mode, the motor controller can start operation of the motor without the need to reestablish the
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communication beforehand. Operation can thus be started faster than in conventional
systems, e.g. disclosed in PCT/EP2023/056590 (not yet published).
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Claims

Conveyor arrangement (1),

the conveyor arrangement (1) is adapted to convey an object (9),

the conveyor arrangement (1) comprises a plurality of conveyor zones (1S) each
having a plurality of conveyor rollers (2) comprising at least one motorized conveyor
roller (2M),

wherein the motorized roller (2M) has a roller tube (22) and a motor (24) located
within the roller tube (22), wherein the motor (24) is adapted to set the roller tube

(22) into rotation;

the conveyor arrangement (1) comprises an operating power supply (51), adapted
to provide an operating power at a predetermined operating voltage (U1) to power

the motor (24) of the motorized rollers (2M) via a powerline (52, 55),

the conveyor arrangement (1) comprises a plurality of controllers (56, 26) controlling

the operation of parts of the conveyor arrangement (1);

characterized in

that the plurality of controllers (56, 26) are adapted to communicate with each other

via the powerline (52, 55).

Conveyor arrangement (1) according to the preceding claim,

wherein the plurality of controllers (56, 26) comprising zone controllers (56) adapted
to control the operation of the conveyor zones (1S),

wherein the plurality of zone controllers (56) are adapted to communicate with each

other via the powerline (52, 55).

Conveyor arrangement (1) according to the preceding claim,

wherein the plurality of controllers (56, 26) comprising motor controllers (26), each
located within a roller tube (22) adapted to control the operation of the motor (24) of
the respective motorized roller (2M),

wherein each of the motor controllers (26) is adapted to communicate with at least

one zone controller (56) via said powerline (52, 55).

-12 -
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Conveyor arrangement (1) according to any of the preceding claims,
wherein the motor (24) and the controllers (56, 26) are supplied with power at least

partly via the same powerline (52, 55).

Conveyor arrangement (1) according to the preceding claim,

wherein the conveyor arrangement (1) is adapted to be transferred from a normal

operation mode into an emergency stop mode;

wherein in the emergency stop mode

- the motors (24) of the motorized rollers (2M) powered via the common operating
powerline (52) are not operated due to a reduction of power, in particular power
voltage (U1E), provided via the common operating powerline (52), in particular
the motorized rollers are not provided with sufficient power, in particular voltage
power voltage (U1E), to drive the roller tube (22);

- at least some of the controls (56, 26) are still powered via the common operating
powerline (52) with sufficient power, in particular voltage, to keep the control in

operating condition.

Conveyor arrangement (1) according to the preceding claim,

wherein in the emergency stop mode a motor controller (26), controlling operation
of the motor (24) is provided with a reduced power voltage (U1E) enabling the
motor controller (26) to maintain communicating via the operating powerline (52)

with other controls (56).

Conveyor arrangement (1) according to any of claims 5 or 6,

wherein upon a transfer of the conveyor arrangement (1) from the emergency stop
mode into a normal operation mode, the motor controller (26) is in a condition to
initiate operation of the motor (24) without the need of reestablishing a

communication beforehand.

Method of operating a conveyor arrangement (1), in particular according to any of
the preceding claims,

the conveyor arrangement (1) is adapted to convey an object (9) in a normal
operation mode,

the conveyor arrangement (1) comprises a plurality of conveyor zones (1S) each
having a plurality of conveyor rollers (2) comprising at least one motorized conveyor
roller (2M),

wherein the motorized roller (2M) has a roller tube (22) and a motor (24) located

within the roller tube (22), wherein the motor (24) is adapted to set the roller tube

-13 -
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(22) into rotation during normal operation mode,
wherein the operation of the motor (24) is controlled by a motor controller (26) in

particular located within the roller tube (22);

the conveyor arrangement (1) comprises an operating power supply (51), adapted
to provide an operating power at a predetermined operating power voltage (U1) to

power the motor (24) of the motorized rollers (2M) via a powerline (52, 55),

characterized in

that during an emergency stop mode a reduced power voltage (U1E) is provided to
said motor controller (26) and the motor controller (26) maintains communicating

with other controllers outside via said powerline (52, 55).

Method according to the preceding claim,
wherein upon a transfer from the emergency stop mode into a normal operation
mode, the motor controller (26) is in a condition to initiate operation of the motor

(24) without the need of reestablishing a communication beforehand.

-14 -
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