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(57) Abstract: The invention provides a circuit arrangement including an induction motor (10) capable of being driven by an al-
ternating current power source, a rectifier (40) for rectifying the alternating current to generate direct current for driving at least one
electrical device or component associated with the motor, and a filter for reducing unwanted ripple; the filter including an inductive
= reactance attributable to the induction motor. This arrangement promotes economy of components and achieves effective reduction
& or removal of unwanted ripple and other waveforms resulting from the rectification process. Preferably a capacitor (30) is provided,
\& either in series with the inductive reactance or in shunt therewith, to create a tuned filter with the inductive reactance. It is further
& preferred that the inductive reactance comprises the entire lumped inductive reactance exhibited by the induction motor, and that the
& reactance of the capacitor is variable, so as to permit trimming of the filter to allow for changes in the inductive reactance attrib-
utable to differing operational conditions. The invention also encompasses a domestic electrical appliance incorporating a circuit

arrangement of any of the foregoing kinds.
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REDUCING RIPPLES BY A FILTER COMPRISING A CAPACITOR AND AN
INDUCTIVE REACTANCE OF AN INDUCTION MOTOR

This invention relates to electrical circuit arrangements, and it relates
more particularly to such arrangements including induction motors. It
relates especially to suqh arrangements wherein an induction motor is
driven by an alternating current power source, and wherein at least one
further component, and/or further circuitry of the arrangement is driven

by direct current derived by rectification of the alternating current.

Such arfangements are used, for example, in domestic electrical
appliances, where the induction motor drives a fan used to cool a second
motor (the main drive motor of the appliance) which is driven by the
direct current. An arrangement of this kind is described in EP-A-

05841 16; an advantage attributed to the arrangement being that, as the
second motor is driven harder, the operational speed of the induction
ﬁotor, and thus the cooling effect of the fan, automatically increases. In
its general application, however, the present invention may be applied to
arrangements in which, instead of (or in addition to) a second motor, the
direct current is used to drive (for example) a circuit having components,

such as power transistors, that require cooling.

In most circuit arrangements involving ac to dc rectification, economy of
components is important, as is the removal of unwanted ripple and other

waveforms from the rectification process.

The invention aims to address at least one of the foregoing issues and

according to the invention there is thus provided a circuit arrangement
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including an induction motor capable of being driven by an alternating
current power source, rectifier means for rectifying the alternating
current to generate direct current, at least one electrical device or
component driven by the direct current, and filter means for reducing
unwanted ripple, wherein said filter means includes an inductive

reactance attributable to the induction motor.

Preferably a capacitor is provided, either in series with the inductive
reactance or in shunt therewith, to create a tuned filter with said

inductive reactance.

In a preferred embodiment, the said inductive reactance comprises the
entire lumped inductive reactance exhibited by the induction motor, and
the capacitative reactance of the capacitor is variable, so as to permit
trimming of the filter to allow for changes in the inductive reactance

attributable to differing operational conditions.

In some embodiments of the invention, said at least one electrical device
or component driven by the direct current comprises a second motor and,
in some such circumstances, the second motor comprises the main
driving motor of a domestic appliance, and is so located physically in
relation to the induction motor as to be cooled by a fan carried on the

shaft of the induction motor.

Where such a second motor is prdvided, it is preferred that the second
motor is disposed within a housing that is suitably vented and formed

with ducting or other passageways to efficiently convey cooling air from
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the fan towards the second motor, and to convey heated air away

therefrom.

In alternative embodiments, the rectifier circuit powers electrical
circuitry that incorporates components, such as power transistors, that
would benefit from cooling, or which might otherwise be usefully

associated with the provision of the induction motor.

Such power transistors as aforesaid may be power transistors associated

with thermal control circuits in a toaster.

In some preferred embodiments, the induction motor itself comprises the
prime motor driver of an electrical domestic appliance, and the electrical

circuitry comprises speed and pulse control circuitry for the appliance.

The invention also encompasses domestic electrical appliances including

circuit arrangements as aforesaid.

In order that the invention may be clearly understood and readily carried
into effect, one embodiment thereof will now be described, by way of

example only, with reference to the accompanying drawings, of which:

Figure 1 is a diagram showing a classic equivalent circuit for an

induction motor; and

Figure 2 is a schematic diagram showing a circuit arrangement in

accordance with one example of the invention.
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It is well known from induction motor theory that the induction motor
can be represented by an equivalent circuit of the general kind shown in
Figure 1. In accordance with the principle of the invention, inductive
reactance associated with the stator of an induction motor is incorporated
into an input filter circuit intended to assist in smoothing unwanted ripple

waveforms prior to the rectification process.

Referring now to Figure 2, the induction motor is represented by the
equivalent circuit 10 enclosed within the dashed outline 20. A variable
capacitor 30 is provided, either in seﬁes with the circuit 10 or in shunt
therewith (depending upon the construction of the induction motor and

the relative dimensions of its equivalent circuit components, and

~depending upon the specific effects to be achieved thereby), to create a

tuned filter with the inductive reactance of the equivalent circuit 10. The
tuned filter is intended to increase the efficiency of a rectifier circuit 40,
in this example a bridge rectifier, by removing, or at least reducing
unwanted ripple from the input alternating current waveform. Such
unwanted ripple can be associated, for example, with harmonics of the

power waveform frequency.

Since the inductive reactance incorporated into the filter circuit will, in
general, comprise the entire lumped inductive reactance exhibited by the
induction motor as a whole, it is preferred (though not essential) that the
co-operative ¢apacitative reactance of the capacitor 30, against which the

inductive reactance is tuned, is variable, so as to permit trimming of the
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filter to allow for changes in the inductive reactance attributable to

differing operational conditions.

Attached to the dc output terminals of the rectifier circuit 40 is, in this
example, a second motor 50 which comprises the main driving motor of a
domestic appliance, and which is so located physically in relation to the
induction motor as to be cooled by a fan (not shown) carried on the shaft
of the induction motor. It will be appreciated that the motor 50 may be
disposed within a housing that is suitably vented and formed with
ducting or other passageways to efficiently conduct the cooling air from

the fan towards, and heated air away from, the motor 50.-

As described above, however, the rectifier 40 may power, instead of or in
addition to a motor such as 50, any kind of electrical circuitry 60 that
incorporates components, such as power transistors, that would benefit
from cooling, or which might otherwise be usefully associated with the
provision of the induction motor. In one example, the power transistors

are associated with thermal control circuits in a toaster.

In another. embodiment, the induction motor itself is used as the
prime motor driver of an electrical domestic appliance such as a blender,
and the electrical circuitry 60 comprises speed and pulse control circuitry
for the blender. In that latter embodiment, it will be appreciated that no
cooling effect is provided by the induction motor; the relationship
between the induction motor and the circuitry merely being that they
comprise parts of a common appliance, driven respectively by ac input

power and rectified dc.
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CLAIMS:

1. A circuit arrangement including an induction motor capable of
being driven by an alternating current power source, rectifier means for
rectifying the alternating current to generate direct current, at least one
electrical device or component driven by the direct current, and filter
means for reducing unwanted ripple, wherein said filter means includes

an inductive reactance attribﬁtable to the induction motor.

2. An arrangement according to claim 1 wherein a capacitor is
provided, either in series with the inductive reactance or in shunt

therewith, to create a tuned filter with said inductive reactance.

3. An arrangement according to claim 2 wherein said inductive
reactance comprises the entire lumped inductive reactance exhibited by

the induction motor.

- 4, An arrangement according to claim 3 wherein the capacitative

reactance of the capacitor is variable, so as to permit trimming of the
filter to allow for changes in the inductive reactance attributable to

differing operational conditions.

5.  An arrangement according to any preceding claim wherein said at
least one electrical device or component driven by the direct current

comprises a second motor.
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6.  An arrangement according to claim 5 wherein the second motor
comprises the main driving motor of a domestic appliance, and is so
located physically in relation to the induction motor as to be cooled by a

fan carried on the shaft of the induction motor.

7. An arrangement according to claim 6 wherein the second motor is
disposed within a housing that is suitably vented and formed with
ducting or other passageways to efficiently convey cooling air from the

fan towards the second motor, and to convey heated air away therefrom.

8.  An arrangement according to any preceding claim wherein the
rectifier circuit pov&;ers electrical circuitry that incorporates components,
such as power transistors, that would benefit from cooling, or which
might otherwise be usefully associated with the provision of the

induction motor.

9.  An arrangement according to claim 8 wherein the power transistors

are associated with thermal control circuits in a toaster.

10. An arrangement according to any of claims 1 to 4 wherein the
induction motor itself comprises the prime motor driver of an electrical
domestic appliance, and the electrical circuitry comprises speed and

pulse control circuitry for the appliance.

11. A citcuit arrangement substantially as herein described with

reference to and/or as shown in Figure 2 of the accompanying drawings.
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12. A domestic electrical appliance including a circuit arrangement

according to any preceding claim.
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