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SPECIFICATION

POLYPHASE INVERTER, CONTROL METHOD THEREOF, AIR SENDING

DEVICE AND POLYPHASE CURRENT OUTPUT SYSTEM
Technical Field
[0001]The present invention relates to a polyphase inverter adopting a
bootstrap method. |
Background Art
[0002]There is a polyphase inverter having a control circuit (referred to as a
“high side control circuit”) for driving a high arm switching device and a
control circuit (referred to as a “low side control circuit”) for driving a low arm
switching device separately. In addition, a so-called bootstrap method in
which a power source for driving the high side control circuit is obtained from
a capacitor, which is charged through the low arm switching device has been
proposed. Refer to, for example, the following patent documents 1, 2 and
non-patent document 1.
[0003]Patent Document 1: Japanese Patent Application Laid-Open Gazette
No. 2003-348880

Patent Document 2: Japanese Patent Application Laid-Open Gazette
No. 2004-304527

Non-Patent Document 1: Mitsubishi Electric Corporation, “Mitsubishi
HVIC Application Note” [online], [searched on June 30, 2005], Internet
<URL: http*//www.mitsubishichips.com/Japan/files/manuals/km0020al.pdf>
[0004]In the bootstrap method, a period (referred to as a “precharge period”)
for charging the above-described capacitor for bootstrap (referred to as a

“bootstrap capacitor”) is set before performing a normal operation, and in this
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period, while the high arm switching devices are turned off, the low arm
switching devices are sequentially turned on and a charge (referred to as a
“precharge”) of the bootstrap capacitor is performed.

[0005] Fig. 6 is a timing chart showing the precharge period in a
three-phase inverter and on/off of the switching devices in a motor driving
time following the same. For example, the low arm switching devices in
U-phase, V-phase and W-phase are turned on in this order for every 500 ps
in the precharge period. When a cycle in which the low arm switching
devices in the three-phase are turned on is set to one cycle, the precharge
period is 30 cycles, for example, that is to say, over a length of 45 ms.

[0006] When the precharge period is finished, the high arm switching
devices of U-phase, V-phase and W-phase and the low arm switching
devices of U-phase, V-phase and W-phase are turned on/off by a pulse width
modulation control, for example, for a normal motor driving.

[0007] However, there is a case in which a voltage is generated on a load
(polyphase load) of the polyphase inverter by a cause other than the
polyphase inverter. For example, in a case in which the polyphase load is
the motor for driving a fan, when the fan is rotated by a wind, the voltage is
generated on the motor as the polyphase load.

[0008] Since the polyphase load is not driven from the polyphase inverter in
the precharge period, such rotation of the motor is not prevented. In
addition, in the precharge period, depending on timing that the low arm
switching devices of U-phase, V-phase and W-phase are turned on, there is
a case in which regenerating operation condition is generated and a direct

voltage rises on a side of the polyphase inverter.
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[0009] In general, when such an overvoltage is generated, an overcurrent also flows
through the low arm switching device. Therefore, the precharge and the normal
driving of the polyphase load are not performed, in order to protect the polyphase
inverter. Specifically, a current flowing through the polyphase inverter is detected
and when this is excessive, a switching operation of the polyphase inverter is stopped.
[0010] Any discussion of documents, acts, materials, devices, articles or the
like which has been included in the present specification is solely for the
purpose of providing a context for the present invention. It is not to be
taken as an admission that any or all of these matters form part of the
prior art base or were common general knowledge in the field relevant to
the present invention as it existed before the priority date of each claim of
this application.

[0010A] Throughout this specification the word "comprise", or variations
such as "comprises" or "comprising", will be understood to imply the
inclusion of a stated element, integer or step, or group of elements, integers
or steps, but not the exclusion of any other element, integer or step, or
group of elements, integers or steps.

Disclosure of the Invention

[0011] According to a first aspect of the present invention, there is provided
a polyphase inverter including a switching circuit.

[0012] The switching circuit has a serial connection of a high arm switching
device and a low arm switching device for each phase and a diode per high
arm switching device and a diode per low arm switching device, each diode
being parallelly connected to its respective switching device to apply a

current only in a direction opposite to a direction in which the respective
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switching device applies the current. Ends of each high arm switching
device remote from a respective low arm switching device are commonly
connected, ends of each low arm switching device remote from a respective
high arm switching device are commonly connected, and each high arm
switching device is connected to a respective low arm switching device at a
connection point. The switching circuit outputs an output current from
each connection point a polyphase load for the respective phase of the
connection point.

[0013] The switching circuit has a capacitor per connection point, an end of
each capacitor being connected to its respective connection point, and each
capacitor being charged by its respective low arm switching device.

[0014] The switching circuit has a high side control circuit per phase for
controlling opening and closing of the high arm switching device for its
respective phase by receiving an operation power from the capacitor
connected to the connection point for the high arm switching device.

[0015] A low side control circuit which allows the low arm switching device
provided at a phase corresponding to the output current that gives the
largest value in the phases to conduct when the output current of any phase
1s smaller than a predetermined value, a direction from the connection
point to the polyphase load is set to positive in a period in which all of the
high arm switching devices are non-conductive.

[0016] An air sending device include the polyphase inverter, a polyphase
motor being the polyphase load, and a fan driven by the polyphase motor.
[0017] A polyphase current output system include the polyphase inverter or

the air sending device, a current detecting circuit for detecting the output
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current, and a control circuit for controlling an operation of the low side
control circuit based on the output current.

[0018] According to a second aspect of the present invention, there is
provided a method for controlling a polyphase inverter including a
switching circuit.

[0019] The switching circuit has a serial connection of a high arm switching
device and a low arm switching device for each phase and a diode per high
arm switching device and a diode per low arm switching device, each diode
being parallelly connected to its respective switching device to apply a
current only in a direction opposite to a direction in which the respective
switching device applies the current. Ends of each high arm switching
device remote from a respective low arm switching device are commonly
connected, ends of each low arm switching device remote from a respective
high arm switching device are commonly connected, and each high arm
switching device is connected to a respective low arm switching device at a
connection point. The switching circuit outputs an output current from
each connection point a polyphase load for the respective phase of the
connection point.

[0020] The switching circuit has a capacitor per connection point, an end of
each capacitor being connected to its respective connection point, and each
capacitor being charged by its respective low arm switching device.

[0021] The switching circuit has a high side control circuit per each phase
for controlling opening and closing of the high arm switching device for its
respective phase by receiving an operation power from the capacitor

connected to the connection point for the high arm switching device. A low
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side control circuit controls opening and closing of each low arm switching
device.

[0022] The method allows the low arm switching device provided at a phase
corresponding to the output current that gives the largest value in the
phases to conduct when the output current of any phase is smaller than a
predetermined value, a direction from the connection point toward the
polyphase load is set to positive in a period in which all of the high arm
switching devices are non-conductive.

[0023] The low arm switching devices may be allowed to conduct in a
predetermined order, when the output current of all phases are not smaller
than the predetermined value, in the period in which all of the high arm
switching devices are non-conductive.

[0024] Any one of the low arm switching devices may be exceptionally
turned on only at first in the period in which all of the high arm switching
devices are non-conductive.

[0025] According to embodiments of the present invention, in the polyphase
inverter, the first aspect of the control method thereof and the polyphase
current output system, the capacitor acts as a bootstrap capacitor of the
high side control circuit. Also, in a so-called precharge period in which all
of the high arm switching devices are non-conductive, it becomes difficult to
apply an overcurrent through the low arm switching device.

[0026] According to an embodiment of the present invention, with the air
sending device of the present invention, even when the fan receives a wind
and rotates not by driving of the polyphase inverter, it is difficult for a

voltage generated by the rotation to apply an overcurrent through the low
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[0027] Also, according to an embodiment of the present invention, in the
control method, when there is not a possibility that an overcurrent is
generated, a normal precharge may be performed.
[0028] Also, in an embodiment of the invention, in the control method, it 1s
possible to easily decide the low arm switching device to be conducted first.
[0029]Objects, features, aspects and advantages of the present invention
will become more apparent by the following detailed description and the
appended drawings.
Brief Description of the Drawings
[0030] Fig. 1 is a circuit diagram showing a configuration of a polyphase
current output system to which a polyphase inverter according to the
present invention is applicable.

Fig. 2 is a circuit diagram showing currents iu, iv and iw flowing
through a low switching device and a diode.

Fig. 3 is a flow chart showing an operation of a switching for
precharge of a low side control circuit according to the present invention.

Fig. 4 is a graph showing currents iu, iv and iw in a conventional
technique.

Fig. 5 is a graph showing currents iu, iv and iw in the present
invention.

Fig. 6 is a timing chart showing a precharge period in a three-phase
inverter and on/off of a switching device in a motor driving time following
the same.

The description continues on page 8.
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Preferred Embodiment for Carrying out the Invention
[0031]First Embodiment

Fig. 1 is a circuit diagram showing a configuration of a polyphase
current output system to which a polyphase inverter according to the present
invention is applicable. The system is provided with a polyphase inverter 4
and a motor 6, which is a load thereof, and is further provided with a circuit
for controlling an operation of the polyphase inverter 4. The motor 6 drives,
for example, a fan 7.
[0032]The polyphase inverter 4 is provided with a switching circuit 45. The
switching circuit 45 has a plurality of serial connections of high arm
switching devices Qu, Qv and Qw of U-phase, V-phase and W-phase,
respectively, and low arm switching devices Qx, Qy and Qz of U-phase,
V-phase and W-phase, respectively. An IGBT (insulated gate bipolar
transistor), for example, may be adopted as the switching devices, in addition
to a general power transistor.
[0033]Diodes Du, Dv, Dw, Dx, Dy and Dz are parallelly connected to each of
the high arm switching devices Qu, Qv and Qw and the low arm switching
devices Qx, Qy and Qz, respectively. A direction of a current, which these
diodes apply, and a direction of the current, which the above-described
switching devices apply, are opposite to each other.
[0034]Ends of the high arm switching devices Qu, Qv and Qw on a side
opposite to the low arm switching devices Qx, Qy and Qz, collectors, for
example, are commonly connected. An electrical potential HV of about 300
V, for example, is applied to this connection point in order to be applied to the

motor 6.
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[0035]Ends of the low arm switching devices Qx, Qy and Qz on a side
opposite to the high arm switching devices Qu, Qv and Qw, emitters, for
example, are commonly connected. A node point N1 is connected to this
connection point. A node point N2 is connected to the node point N1 through
a resistance 46. The node point N2 is a ground point, for example.
[0036]Also, from the connection point of the switching devices Qu and Qx, for
example, from the connection point of the emitter of the high arm switching
device Qu and the collector of the low arm switching device Qx, an output
current of U-phase is output. In the same way, from the connection points of
the switching devices Qv and Qy and of the switching devices Qw and Qz,
output currents of V-phase and W-phase are output, respectively. These
output currents are supplied to the motor 6.

[0037])The polyphase inverter 4 is further provided with capacitors 33, which
are provided for each phase, and one ends thereof are connected to the
connection points (that is to say, points at which the output current is output)
of the high arm switching device and the low arm switching device for each
phase. An electrical potential MV of 16 V, for example, which is the
potential higher than that of the node point N1, is supplied to the other ends
of the capacitors 33 through a resistor 31 and a diode 32.

[0038]The resistor 31 is provided in order to limit a charging current of the
capacitor 33, and the diode 32 directs a forward direction thereof from a side
of the above-described high electrical potential to a side of the capacitor 33 so
as to prevent discharge of the capacitor 33 through the resistor 31.

[0039]By connecting the capacitors 33 in this way, the low arm switching

devices Qx, Qy and Qz are turned on, and each of the capacitors 33
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corresponding to the U-phase, V-phase and W-phase are charged,
respectively.

[0040]The polyphase inverter 4 is also provided with high side control circuits
41, 42 and 43, which are provided for each phase, to control opening and
closing of the high arm switching devices Qu, Qv and Qw, respectively.
Each of the high side control circuits 41, 42 and 43 receives an operation
current from the capacitor 33 of corresponding phase.

[0041]In addition, the polyphase inverter 4 is also provided with a low side
control circuit 44, which is provided for each phase, to control opening and
closing of the low arm switching devices Qx, Qy and Qz.

[0042]Components of the polyphase inverter 4 may be contained in one case,
or the components other than the capacitors 33 may be contained in one case.

[0043]Each of the high side control circuits 41, 42 and 43 has a power input
ends Vecc and G, and the capacitor 33 is connected therebetween. The
above-described one end and the other end of the capacitor 33 are connected
to the power input ends G and Ve, respectively.

[0044]The low side control circuit 44 also has the power input ends Vce and G,
and the electrical potential MV is applied to the power input end Vcc, and the
node point N2 is connected to the power input end G.

[0045]Each of the high side control circuits 41, 42 and 43 further has an
input end IN, which receives a control signal, and receive opening and closing
command, which is specified by a CPU 1, as a predetermined electrical
potential level. Switching circuits 21 to 26 and a resistor 34 are provided in
order to level-shift a signal from the CPU 1 to the predetermined electrical

potential level. The switching circuits 21 to 26 may insulate a side of the
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CPU 1 and a side of the high side control circuits 41, 42 and 43 and the low
side control circuit 44 by using a photocoupler, for example. The present
invention is applicable even when the photocoupler is not used and the
insulation is not obtained.

[0046])The switching circuits 21 to 23 are provided for the high side control
circuits 41, 42 and 43, and an electrical potential LV (5 V, for example)
corresponding to an output level of the CPU 1 is given, and both ends of the
capacitor 33 are connected.

[0047]The switching circuit 21 receives a command to open and close the
high arm switching device of U-phase from the CPU 1, and converts the
same together with the resistor 34 to an electrical potential difference in a
voltage of the both ends of the capacitor 33. The switching circuits 22 and
23 operate in the same way.

[0048]The switching circuits 24 to 26 are provided for the low side control
circuit 44, and the electric potential LV corresponding to the output level
from the CPU 1 is given, and further, the power input ends Vcc and G of the
low side control circuit 44 are connected. Therefore, the switching circuit
24 receives a command to open and close the low arm switching device of
U-phase from the CPU 1 and converts the same to the electric potential
difference between the electric potential MV and the node point N2. The
switching devices 25 and 26 operate in the same way.

[0049]Fig. 2 is a circuit diagram showing currents iu, iv and iw flowing
between the switching circuit 45 and the motor 6 by setting a direction from
the node point N1 toward the motor 6 to positive in a precharge period.

Since all of the high arm switching devices Qu, Qv and Qw become
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non-conductive in the precharge period, herein, the low arm switching
devices Qx, Qy and Qz, the diodes Dx, Dy and Dz parallelly connected to
them, respectively, the motor 6 and the node point N1 are shown.

[0050]In a state in which the low arm switching devices Qx, Qy and Qz are
in states of on, off and off, respectively, when the electrical potential of the
U-phase of the motor 6 is higher than that of the V-phase and W-phase, a
negative current iu flows through the low arm switching device Qx, and
positive currents iv and iw flow through the diodes Dy and Dz. Also, it is
required that an absolute value of the current iu (<0) flowing through the
low arm switching device Qx is made small, as described in “Problem to be
solved by the invention”. Then, the low side control circuit 44 operates in a
following way.

[0051]Fig. 3 is a flow chart showing an operation of a switching for
precharge of the low side control circuit 44. The flow chart shows an
operation other than that in a case of normally driving the load. In a case
of normally driving the load, a procedure shifts to a flow chart of a known
normal operation through “RETURN?” of the flow chart.

[0052]First, in step S100, any one of the low arm switching devices Qx, Qy
and Qz is turned on. Next, in step S101, it is judged whether all of the
currents iu, iv and iw are not smaller than a predetermined value or not.
The currents iy, iv and iw, a direction from the connection point of the low
arm switching device and the high arm switching device of each phase
toward the polyphase load being set to positive, have positive values when
the currents iu, iv and iw flow through the diodes Dx, Dy and Dz. On the

other hand, when they pass through the low arm switching devices Qx, Qy
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and Qz, the values are negative.

(0053]Therefore, the predetermined value, which is criteria of judgment, is
zero or a negative value, and the absolute value thereof is selected to be
smaller than the absolute value of the current, which flows without
damaging the low arm switching.

[0054]Then, since it is required to prevent the absolute value of the current
flowing through the low arm switching device from being large, when all of
the currents iu, iv and iw are not smaller than zero or a negative
predetermined value, the above-described overcurrent is not problematic. In
such a case, a judgment result in step S101 is affirmative (YES), and the
procedure shifts to step S106.

[0055]In step S106, a normal precharge is performed. That is to say, the low
arm switching devices Qx, Qy and Qz are turned on/off in a predetermined
order. Thereby, when there is not a possibility that the overcurrent is
generated, the normal precharge may be executed.

[0056]In general, all of the switching devices are turned off before the
precharge, so that it is considered that all of the currents iu, iv and iw are
zero, at first. Therefore, when the predetermined value is set to the
negative value, the procedure shifts from step S101 to step S106. Therefore,
step S100 may be omitted.

[0057]However, it is preferable that step S100 is provided because the
switching device to be turned on first may be easily decided.

[0058]On the other hand, when the fan 7, which is driven by the motor 6, is
rotated by an external cause such as a wind and the voltage is generated on

the motor 6, there is a case that the judgment result in step S101 is negative
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(NO). In such a case, that is to say, when any one of the currents iu, iv and
iw is smaller than the negative predetermined value (if the absolute value is
larger), it is judged which is the largest value. When the current iu is the
largest value, the procedure shifts to step S103 and the low arm switching
devices Qx, Qv and Qz are turned on, off and off, respectively. When the
current 1v is the largest value, the procedure shifts to step S104 and the low
arm switching devices Qx, Qy and Qz are turned off, on and off, respectively.
When the current iw is the largest value, the procedure shifts to step S105
and the low arm switching devices Qx, Qy and Qz are turned off, off and on,
respectively.

[0059])After processes of steps S103 to S106 are executed, the procedure shifts
to step S107, and it is judged whether the precharge period is finished or not.
If the judgment result is affirmative, the procedure shifts to the flow chart
(not shown) in a case of normally driving the load, through the “RETURN”.
[0060]If the judgment result is negative, the precharge period continues, so
that the procedure returns to step S101.

[0061)In this manner, by turning off the low arm switching device before the
current, which flows through the low arm switching device of one phase,
becomes the overcurrent, it becomes difficult that the overcurrent is
generated. In that sense, it is possible to turn off the low arm switching
device of the phase corresponding to any of the currents iu, iv and iw of which
value is smaller than the predetermined value and turn on any other low arm
switching device.

[0062]For example, in an example shown in Fig. 2, the low arm switching

device Qz is turned on when the current iw is larger than the current iv in
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the above-described flow chart, and the low arm switching device Qy is
turned on when the current iv is larger than the current iw. However, when
any one of the low arm switching devices Qy and Qz is turned on without
comparing a size of the currents iv and iw, it is possible to make it difficult
that the overcurrent is generated in the low arm switching device Qx, first of
all.

[0063]However, if the low arm switching device Qz is turned on when the
current iv is larger than the current iw, when the current iv is extremely
large, it is highly possible that the overcurrent is easy to flow through the low
arm switching device Qz. Therefore, it is preferable that the low arm
switching device of the phase corresponding to the current that gives the
largest value, is turned on, as in the shift from step S102 to steps S103, S104
and S105 shown in Fig. 3. Thereby, it is possible to prevent rising of a direct
current voltage based on regenerative operation status.

[0064]The polyphase current output system shown in Fig. 1 is further
provided with a current detecting circuit 5 for detecting the currents iu, iv
and iw. Then the detected result is given to the CPU 1, and the control of
steps S101 to S107 is performed by the CPU 1. Since a sum of the currents
1u, iv and iw 1s zero, it is possible to omit the detection of the current iu of the
U-phase as illustrated in Fig. 1, and this may be obtained in the CPU 1 by
inverting a sign of the sum of the currents iv and iw.

Example

[0065]Figs. 4 and 5 are graphs showing the currents iu, iv and iw, and this
shows a case in which the voltage is generated by the external cause at the

motor 6 in the precharge period. Fig. 4 shows a case of the conventional
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precharge, and Fig. 5 shows a case of the precharge adopting the present
invention (both are simulations in which 2700 rotations/minute is supposed).
[0066]In Fig. 4, the current iw was lower than -55 A at a point of 0.08 second
(8ms), and it was recognized as the overcurrent. Thereby, the precharge is
stopped (all of the switching devices were turned off), so that the currents iu,
1v and 1w are substantially zero.

[0067]In Fig. 5, the absolute values of the currents iu, iv and iw are not
larger than 50 A, so that the precharge continues without generating the
overcurrent.

[0068]Even in a case in which the process to protect the polyphase inverter
by recognizing the overcurrent in such a manner is adopted and the voltage is
generated on the load by the external cause, it is possible to make the
generation of the overcurrent difficult by applying the present invention and
prevent suspension of the precharge.

[0069]Of course, the present invention is applicable to the polyphase load
other than the motor 6. However, this is preferable when the polyphase load
in which the voltage is generated by the external cause, such as the motor 6
provided with the fan 7, is adopted. For example, it is preferable to apply
the present invention to an air sending device provided with the polyphase
inverter 4, the motor 6 and the fan 7.

[0070]As the air sending device in which the fan 7 is rotated by the external
cause, for example, there is an outdoor unit of an air conditioner.
[0071]Although the present invention has been described in detail, the
above-described description is an illustration in every aspect and the present

invention is not limited to this. It is considered that a number of alternative
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examples, which are not illustrated, may be conceived without deviating from

the scope of the present invention.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A polyphase inverter, comprising:

a switching circuit having:

a serial connection of a high arm switching device and a low arm
switching device for each phase; and

a diode per high arm switching device and a diode per low arm
switching device, each diode being parallelly connected to its respective
switching device to apply a current only in a direction opposite to a
direction in which the respective switching device applies the current, ends
of each high arm switching device remote from a respective low arm
switching device being commonly connected, ends of each low arm
switching device remote from a respective high arm switching device being
commonly connected, and each high arm switching device being connected
to a respective low arm switching device at a connection point,

the switching circuit outputting an output current from each
connection point to a polyphase load for the respective phase of the
connection point;

a capacitor per connection point, an end of each capacitor being
connected to its respective connection point, and each capacitor being
charged by its respective low arm switching device;

a high side control circuit per phase for controlling opening and
closing of the high arm switching device for its respective phase by
receiving an operation power from the capacitor connected to the connection
point for the high arm switching device; and

a low side control circuit which allows the low arm switching device
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provided at a phase corresponding to the output current that gives the
largest value in the phases to conduct when the output current of any phase
1s smaller than a predetermined value, a direction from the connection
point to said polyphase load being set to positive in a period in which all of

the high arm switching devices are non-conductive.

2. An air sending device, comprising:
the polyphase inverter according to Claim 1;
a polyphase motor being said polyphase load; and

a fan driven by said polyphase motor.

3. A polyphase current output system, comprising:

the polyphase inverter according to Claim 1 or the air sending
device according to Claim 2;

a current detecting circuit for detecting said output current; and

a control circuit for controlling an operation of said low side control

circuit based on said output current.

4. A method for controlling a polyphase inverter comprising:

a switching circuit having:

a serial connection of a high arm switching device and a low arm
switching device for each phase; and

a diode per high arm switching device and a diode per low arm
switching device, each diode being parallelly connected to its respective

switching device to apply a current only in a direction opposite to a
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direction in which the respective switching device applies the current, ends
of each high arm switching device remote from a respective low arm
switching device being commonly connected, ends of each low arm
switching device remote from a respective high arm switching devices being
commonly connected, and each high arm switching device being connected
to a respective low arm switching device at a connection point,

the switching circuit outputting an output current from each
connection point to a polyphase load for the respective phase of the
connection point;

a capacitor per connection point, an end of each capacitor being
connected to its respective connection point, and each capacitor being
charged by its respective low arm switching device;

a high side control circuit per phase for controlling opening and
closing of the high arm switching device for its respective phase by
receiving an operation power from the capacitor connected to the connection
point for the high arm switching device; and

a low side control circuit for controlling opening and closing of each
low arm switching device,

the method allowing the low arm switching device provided at a
phase corresponding to the output current that gives the largest value in
the phases to conduct when the output current of any phase is smaller than
a predetermined value, a direction from the connection point toward said
polyphase load being set to positive in a period in which all of the high arm

switching devices are non-conductive.
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5. The method for controlling the polyphase inverter according to
Claim 4, wherein said low arm switching device is allowed to conduct in a
predetermined order when said output current of all phases is not smaller
than said predetermined value, in said period in which all of said high arm

switching devices are non-conductive.

6. The method for controlling the polyphase inverter according to
Claim 4 or 5, wherein any one of said low arm switching devices is
exceptionally turned on only at first, in said period in which all of said high

arm switching devices are non-conductive.

7. A polyphase inverter substantially as hereinbefore described

with reference to Figures 1 to 3, 5 and 6 of the accompany drawings.

8. A method for controlling a polyphase inverter according to claim

4 and substantially as hereinbefore described.
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