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ated outside the roller body. The invention provides that only four
wires pass through the axial element for easy assembling, using
four-terminal connectors. Roller (1) has a hollow body (3), in which
an electric motor (4) is located, coupled to the body by driving and
torque transterring (5). A cable (6) with terminals (7) from the coils
(8) of the motor (4) and a first-potential terminal (9) powers the pos-
ition sensors (10). Power to sensors is applied by first (9) and
second-potential (12). The sensor signal terminals (11) are connec-
ted to a digital encoding device (17), powered by the first (9) and
second (12) potential. This encoding device has one common en-
coded output (19) connected to the first potential terminal (9).
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POWER SUPPLY AND CONTROL CIRCUIT FOR A MOTOR-DRIVEN CONVEYING ROLLER

TECHNICAL FIELD

The invention relates to a power supply and control circuit for a motor-driven
conveying roller, which will find a broad application in industry, and more
specifically as a major component of conveyors designed for conveying various
cargo and/or products.

BACKGROUND ART

It is known from EP 1671901 that there exists a circuit for the supply of power and
for controlling of a conveyor roller, driven by an electric motor, which circuit
includes a hollow body, in which an electric motor is located, and where the hollow
body rotates on an axis. The electric motor is coupled to the roller body by
components used to drive the said roller body and to transfer torque, and by a
power supply cable supplying power to the electric motor, and by at least two, and
preferably three position sensors. An electronic commutation device is also
provided, which electronic device may be incorporated in the roller or in the
electric motor, or may be an external device. The position sensors are designed to
generate signals related to the position of the stator in relation to the position of
the rotor of the electric motor. The used electric motor is of the brushless
three-phase type with an internal rotor. The bearing element of the electric motor,
which represents a hollow shaft component, usually is integrated with a cable and
a connector. The connector is designed to connect the electric motor to the control
device. The connector incorporates three connecting terminals to the coils, two
terminals for supplying power to the position sensors, as well as one output signal
terminal for each position sensor. Thus, the number of terminals used in the
connector amounts to eight, which is exceptionally impractical and results in a
number of deficiencies of the known conveying roller driven by an electric motor;
these deficiencies are related to difficult assembly and a lack of assembly space.
Thus, in a version using an external commutation device, the main deficiency is
related to limitations on the selection of the power output of the electric motor
depending on the thickness of the power supply wires and the large number of
terminals, as described above, and to the maximum admissible assembly orifice
for the assembly of the hollow shaft component of the bearing element of the
electric motor to the supporting element of the conveyor. With the option with an
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internal commutation device, higher operational loads result in the transfer of a
substantial quantity of heat into the roller body from the electric motor located
therein, which heat cannot be discharged to a sufficient degree because of the
encapsulation of the roller. This substantially limits the admissible operational
loads.

SUMMARY OF THE INVENTION

The problem to be solved by the invention is to create a circuit for power supply
and control of a conveying roller driven by an electric motor, which would allow the
use of high-power electric motors while the dimensions of the rollers and of the
bearing and connecting elements remain unchanged.

The problem is solved by a power supply and control circuit for a motor-driven
conveying roller, where the conveying roller incorporates a hollow body of the
roller rotating on an axis. In the hollow body an electric motor is incorporated and
coupled to the interior of the hollow body of the roller by elements driving the
roller body and transferring torque. In the hollow body a cable is also incorporated
with the respective terminals, connected to the connector, from the coils of the
electric motor, and with one terminal for first potential for supplying power to the
position sensors with signal outputs. According to the invention, the number of
position sensors with signal outputs may be at least one. Position sensors are
supplied with power from the first potential terminal and by the second potential.
This second potential is generated by an additional circuitry, connected to at least
one of the coils of the electric motor with the objective to provide for the second
potential.

It is provided for the output signals of the position sensors to be connected to a
digital encoding device, supplied with power by the first and the second potential,
which digital encoding device has one common encoded signal output, connected
to the first potential used for supplying power to the sensors. The electric
characteristics of the first potential are changed by the encoded signal.

The circuitry used to generate the second potential includes at least one rectifying
element.

The encoded signal generates information from the position sensors as well as
additional information about the characteristics of the motor, in the digital
encoding device.
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One of the embodiments provides that the signal outputs of the position sensors to
have terminals, incorporated in the cable.

The advantages of the invention are that the power supply for the position sensors
as well as the specific manner of connection of the digital encoding device allows
the electronics, required for controlling and commutation of the motor, to be
located outside the roller body using a connector with a smaller number of
terminals, thus removing the electronic circuit out of the temperature influence of
the electric motor. This allows both higher operational loads and eases the cooling
of the electronics. According to the invention, it becomes possible to pass through
the hollow shaft component of the conveying roller only four wires - the three
phases of the electric motor and one power supply terminal to the position sensors
- thus assuring the application of widely used four-terminal connectors and an
easier assembly.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 represents a partial general view of the conveying roller powered according
to the present invention;

Fig. 2 - a longitudinal section of the conveying roller shown on Fig. 1;

Fig. 3 - general power supply and control circuit diagram of a brushless electric
motor of a conveying roller, according to this invention;

Fig. 4 - connection circuit diagram of the electric motor and of the position sensors
power supply, according to the first embodiment of this invention;

Fig. 5 - example for creating a second positive potential for supplying power to the
position sensors using the three coils of the electric motor;

Fig. 6 - example for creating a second negative potential for supplying power to
the position sensors from the three coils of the electric motor;

Fig. 7 - example for creating a second positive potential for supplying power to the
position sensors from the common point of the coils of the electric motor:

Fig. 8 - example for creating a second negative potential for supplying power to the
position sensors from the common point of the coils of the electric motor;

DESCRIPTION OF THE EMBODIMENTS

A power supply and control circuit for a motor-driven conveying roller, which circuit
includes a hollow body 3 of the roller 1, rotating on the axis 2, in which hollow body
3
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3 an electric motor 4 is located as shown on fig. 1 and fig. 2. The electric motor 4 is
coupled to the interior of the hollow body 3 of the roller 1 by elements 5 for driving
the roller body and transferring torque. A cable 6 is provided, fitted with connector
15, to which the respective terminals 7 of the coils 8 of the electric motor 4 are
connected together with one terminal for a first potential 9, used to supply power
to the position sensors 10, as shown on fig. 3 to fig. 8. The provided position
sensors 10 have signal outputs 11. According to the invention the number of
position sensors 10 with signal outputs 11 may be at least one. The position
sensors 10 are supplied with power from the first potential 9 and second potential
22 terminals, where the said second potential is generated by an additional
circuitry 12, used to provide the second potential and connected to at least one of
the coils 8 of the electric motor 4. The electric motor 4 may be selected out of the

known types - brushless, with two or more coils.

The second potential 22 may be generated by the terminals 7 of the coils 8 of the
electric motor 4, as shown of fig. 3 to 6, or from the common point 13 of these
coils 8, as shown on fig. 7 and fig. 8.

In the implementation version shown on fig. 4, the cable 6 incorporates the
terminals 7 of the coils 8 of the electric motor 4, the first potential 9 terminal, and
terminals 14 from the signal outputs 11 of the position sensors 10. Respectively, all
the said terminals 7, 9 and 14 are connected to the connector 15, which in its turn
is connected to an external commutation device 16, as shown onfig. 3 and fig. 4.

According to this invention, the second potential 22, together with the first
potential 9, is used to supply power to the position sensors 10. The position
sensors 10 may be of various types, for instance Halleffect sensors, solid
magneticresistors, as well as optical, capacitance, laser or other sensors, suitable
for this purpose.

According to the preferred embodiment of the invention, the signal outputs 11 of
the position sensors 10 are connected to a digital encoding device 17, supplied
with power by the first (9) and second (22) potential, where the second potential
22, as shown above, is generated by the additional circuitry (12), connected to at
least one of the coils 8 of the electric motor 4 with the purpose to provide second
potential 22. This is illustrated on fig. 3 and on fig. 5 to fig. 8. The digital encoding
device 17 has one common encoded signal output 19, connected to the terminal of
the first potential terminal 9 used to supply power to the sensors 10, and that the
electric characteristics of the first potential (9) are changed by the encoded signal.
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Various methods - amplitude, frequency, phase, synchronous or asynchronous
encoding - may be used in the digital encoding device 17 for encoding and
superimposing the signal on the first potential.

The number of terminals, which must be connected to the connector 15 for
establishing a link to the external commutation device 16 is substantially reduced
by connecting the signal outputs 11 from the position sensors 10 to the digital
encoding device 17. Thus, even if three position sensors 10 are used, the total
number of terminals, provided for connecting to connector 15, is four, inciuding the
three terminals 7 from the coils 8 of the electric motor 4.

It is suitable to have the circuitry 12 providing a second potential 22 include at
least one rectifying element 18, as illustrated on fig. 3 to fig. 8. The rectifying
elements 18 may be diodes, transistors or other components known and used by
person skilled in the art. According to this invention, the encoded signal generates
information about the position sensors, as well as additional information about the
electric motor characteristics.

The options to create a second potential 22 are illustrated in more details on fig. 3,
5, 6, 7 and 8. Thus, for instance, the creation of a negative second potential 22 for
supplying power to position sensors 10 is shown on fig. 3 and fig. 6. This negative
potential is formed under the condition that the external commutation device 16
allows at any time connecting to a “minus” terminal of at least one of the coils 8 of
the electric motor 4. At that, the first potential 9 supplied through connector 15 is
positive. There are three rectifying elements 18 connected to each of the coils 8 of
the electric motor 4 in this example.

The creation of a positive second potential 22 for supplying power to position
sensors 10 is shown in a different embodiment illustrated on fig. 5. This positive
potential is formed under the condition that the external commutation device 16
allows connecting to a “plus” terminal at any time of at least one of the coils 8 of
the electric motor 4. At that, the first potential 9 supplied through connector 15 is
negative. There are three rectifying elements 18 connected to each of the coils 8
of the electric motor 4 in this example.

It is possible to create a negative second potential 22 for supplying power to
position sensors 10 by using a single rectifying element 18, connected to the
common point of the coils 8 of the electric motor, as shown on fig. 7. This negative
potential is created under the condition that the external commutation device 16
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provides continuous commutation of at least two of the coils 8 of the electric motor
4. At that, the first potential 9 supplied through connector 15 is positive.

The creation of a second positive potential 22 for supplying power to position
sensors 10 by using a single rectifying element 18, connected to the common point
of the coils 8 of the electric motor, as shown on fig. 8. This positive second
potential 22 is created under the condition that the external commutation device
16 provides continuous commutation of at least two of the coils 8 of the electric
motor 4. At that, the first potential 9 supplied through connector 15 is negative.

The invention operates as follows:

After the external commutation device 16 is powered up it applies voltage of the
respective polarity - positive according to fig. 3 - to the first potential terminal 9
connected to the connector 15. The voltage with the polarity required to form the
second potential 22 - negative according to fig. 3 - is applied through the
commutation device 16 to at least one of the coils 8 of the electric motor 4. The
first potential 9 and the second potential 22, generated in this manner, supply
power to the position sensors 10 and to the digital encoding device 17. The digital
encoding device 17 starts operating and transfers the information from the
position sensors 10, as well as the additional information, to the encoding device
16 by superimposing the digital signal on the first potential 9.

Thus, the superimposed signal is decoded, through the power supply unit 20 and
the decoding device 21 connected to the external commutation device 16, and the
decoded information from the position sensors 10 is used for commutation of the
voltage applied to the coils 8 of the electric motor 4 in order to initiate the motor’s
rotation. The additional information transmitted by the digital encoding device 17
to the commutation device 16 is used for diagnostic purposes.

An example of such additional information is the temperature inside the body of
the motor and the conveying rollers.
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PATENT CLAIMS

1. A power supply and control circuit for a motor-driven conveying roller, where the
conveying roller incorporates a hollow body of the roller rotating on an axis, in
which hollow body an electric motor is incorporated and coupled to the hollow
body of the roller by elements for driving the roller body and for the transfer of
torque, in which body a cable is also incorporated with the respective terminals,
connected to a connector, from the coils of the electric motor, and with one first
potential terminal for supplying power to the included position sensors with signal
outputs, characterized by that that the number of position sensors (10) with
signal outputs (11) may be at least one, which position sensors (10) are supplied
with power from the first potential terminal (9) and a second potential (22),
generated by an additional circuitry (12), connected to at least one of the coils (8)
of the electric motor (4) with the objective to provide for the second potential (22).

2. A power supply and control circuit according to claim 1, characterized by that
that the output signals (11) from the position sensors (10) are connected to a
digital encoding device (17), supplied with power from the first (9) and the second
potential (22), which digital encoding device (17) has one common encoded signal
output (19), connected to the first potential (9) used for supplying power to the
position sensors (10), and that the electric characteristics of the first potential (9)
are changed by the encoded signal.

3. A power supply and control circuit according to claim 1 or 2, which is
characterized by that that the circuitry (12) used to generate the second
potential (22) includes at least one rectifying element (18).

4. A power supply and control circuit according to claim 2 or 3, characterized by
that that the encoded signal generates information about the position sensors
(10), as well as additional information relevant to the characteristics of the electric
motor (4), in the digital encoding device (17).

5. A power supply and control circuit according to claim 1, characterized by that
that the signal outputs (11) of the position sensors (10) are applied to terminals
(14), incorporated in cable (6).
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