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(54) Vacuum cleaner control system

(57)  The presentinvention provides a vacuum clean-
er control system comprising: a first user-operable con-
trol (30) for switching a suction source (14) of said vac-
uum cleaner between an on condition and an off condi-
tion; a second user-operable control (32) for switching a
rotatable brush (24) in a floorhead (22) of said vacuum
cleaner between an on condition and an off condition; a
third user-operable control (34) for switching a filter
cleaning mechanism (20) for cleaning a filter (18) of said
vacuum cleaner between an on condition and an off con-
dition; a detector (38) for detecting when a handle (12)
of said vacuum cleaner is tilted between a substantially

vertical, storage position and an angled, use position;
and an electronic circuit (40) for receiving input signals
from said first, second and third user-operable controls
(30, 32, 34) and from said detector (38), said electronic
circuit (40) having a first output for switching said suction
source on and off, a second output for switching said
floorhead brush on and off and a third output for switching
said filter cleaning mechanism on and off. In a preferred
embodiment, the vacuum cleaner control system further
comprises a display (36), and the electronic circuit (40)
further comprises an output for driving said display, and
said display comprises an input for receiving said output
from said electronic circuit.
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Description

[0001] The present invention concerns a control sys-
tem for a vacuum cleaner. In general, in the known prior
art, vacuum cleaner control systems comprise one or
more user-operable controls, such as push-button
switches, which control the operation of such features of
the vacuum cleaner as a main suction source of the vac-
uum cleaner or a rotatable brush mounted in a floorhead
of the vacuum cleaner, independently of each other. On
the one hand, this allows a user to select which features
of the vacuum cleaner to operate as desired, but on the
other, it may also be damaging to the vacuum cleaner,
by allowing different features of the vacuum cleaner
which have an adverse effect on the vacuum cleaner
and/or on each other during their simultaneous operation
to be switched on at the same time. This is particularly
importantin the case of a battery powered vacuum clean-
er, where the simultaneous operation of several different
unrelated features of the vacuum cleaner may place an
undue load on the battery.

[0002] It is therefore desirable to provide an "intelli-
gent" vacuum cleaner control system which is able to
address these drawbacks of the known prior art. Accord-
ingly, the present invention provides a vacuum cleaner
control system comprising: a first user-operable control
for switching a suction source of said vacuum cleaner
between an on condition and an off condition; a second
user-operable control for switching a rotatable brush in
a floorhead of said vacuum cleaner between an on con-
dition and an off condition; a third user-operable control
for switching a filter cleaning mechanism for cleaning a
filter of said vacuum cleaner between an on condition
and an off condition; a detector for detecting when a han-
dle of said vacuum cleaner is tilted between a substan-
tially vertical, storage position and an angled, use posi-
tion; and an electronic circuit for receiving input signals
from said first, second and third user-operable controls
and from said detector, said electronic circuit having a
first output for switching said suction source on and off,
a second output for switching said floorhead brush on
and off and a third output for switching said filter cleaning
mechanism on and off.

[0003] Thus, by providing the vacuum cleaner control
system with such an electronic circuit, the electronic cir-
cuit may be programmed to switch different features of
the vacuum cleaner on and off to suit the efficient and
effective operation of the vacuum cleaner, without per-
mitting the user to perform operations which would tend
to damage the vacuum cleaner or its components, or in
the case of a battery-powered vacuum cleaner, place
undue load on the battery.

[0004] Ina preferred embodiment, the vacuum cleaner
control system of the present invention further comprises
a display, and the electronic circuit further comprises an
outputfordriving said display, and said display comprises
an input for receiving said output from said electronic
circuit. In this way, even though the user cannot operate
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all of the various features of the vacuum cleaner com-
pletely at will, the user is still made aware of the opera-
tions being carried out by the electronic circuit on behalf
of the user.

[0005] Preferably, the control system further compris-
es an interlock switch for detecting when a cover of said
floorhead is removed, said interlock switch having an out-
put, wherein said electronic circuit further comprises an
input for receiving said output from said interlock switch.
Thus, the electronic circuit may be programmed to disa-
ble operation of the floorhead brush when the cover of
the floorhead is removed, thereby enhancing the safety
of the user.

[0006] For greater user convenience, it is also desira-
ble that the first, second and third user-operable controls
of the control system should be located on the handle of
the vacuum cleaner. If this is not possible because of the
overall design of the vacuum cleaner, itis again desirable,
but less so, that a majority (i.e. two) of the first, second
and third user-operable controls should be located on
the handle of the vacuum cleaner. In the event that the
control system comprises a display, at least one of the
first, second and third user-operable controls should also
preferably be integrated into the display for improved us-
er convenience and ergonomics.

[0007] Preferably, when the detector detects that the
handle of the vacuum cleaner is in the substantially ver-
tical, storage position, switching on of said floorhead
brush by said electronic circuit is disabled. This helps to
conserve battery power in the event that the vacuum
cleaner is battery-powered, and also ensures that the
floorhead brush is not allowed to rotate in a fixed location,
which could damage a floor covering, such as a carpet,
in thatlocation. This desirable feature of the detector may
best be achieved by placing the detector in series with
the second user-operable control.

[0008] Furtherfeatures and advantages of the present
invention will be better understood from the following de-
tailed description, which is given by way of example and
with reference to the accompanying drawings in which:

Fig. 1 schematically shows a vacuum cleaner com-
prising a control system according to an embodiment
of the invention;

Fig. 2 shows the construction of the control system
in the vacuum cleaner of Fig. 1;

Fig. 3 is a flow diagram showing the operation of the
vacuum cleaner control system of Fig. 1 in a storage
mode thereof;

Fig. 4 is a flow diagram showing the operation of the
vacuum cleaner control system of Fig. 1 with a wand
of the vacuum cleaner stored and a handle of the
vacuum cleaner in a substantially vertical, storage
position;

Fig. 5 is a flow diagram showing the operation of the
vacuum cleaner control system of Fig. 1 with the
wand of the vacuum cleaner stored and the handle
of the vacuum cleaner in an angled, use position;
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Fig. 6 is a flow diagram showing the operation of the
vacuum cleaner control system of Fig. 1 with the
wand of the vacuum cleaner removed and the handle
ofthe vacuum cleaner in a substantially vertical, stor-
age position;

Fig. 7 is a flow diagram showing the operation of the
vacuum cleaner control system of Fig. 1 with the
wand of the vacuum cleaner removed and the handle
ofthe vacuum cleanerin an angled, use position; and
Fig. 8 is a flow diagram showing the operation of the
vacuum cleaner control system of Fig. 1 in a filter-
cleaning mode thereof.

[0009] Referring firstly to Fig. 1, there is shown a vac-
uum cleaner 10 comprising a control system according
to a preferred embodiment of the invention. The vacuum
cleaner 10 has a handle 12, a suction source 14 com-
prising a primary motor and a fan, a dust collection cham-
ber 16 containing afilter assembly 18, a secondary motor
20 for operating a filter cleaning mechanism for cleaning
the filter assembly 18, a floorhead 22 comprising a rotat-
able brush 24 driven by a third motor 26, and aremovable
and rechargeable battery pack 28 for supplying power to
the vacuum cleaner. The vacuum cleaner also comprises
a removable wand 29 which can be used for cleaning
above floor level instead of the floorhead 22. This is pos-
sible because when the wand is removed from its storage
position on the vacuum cleaner, a changeover valve is
switched to divert the flow of air drawn into the vacuum
cleaner by the suction source 14 from the floorhead 22
to the mouth of the wand 29. Such automatic changeover
valves are well known in vacuum cleaners.

[0010] The vacuum cleaner control system itself com-
prises a series of first, second and third user-operable
controls 30, 32, 34 in the form of push-button switches
located on the handle 12 of the vacuum cleaner, a display
36 having the first and second user-operable controls
formed integrally therein, a detector 38 in the form of a
tilt switch for detecting when the handle 12 of the vacuum
cleaner is tilted between a substantially vertical, storage
position and an angled, use position, an electronic circuit
40 for receiving input signals from the first, second and
third user-operable controls 30, 32, 34 and from the de-
tector 38 and an interlock switch 42 for detecting when
a cover of the floorhead 22 is removed. The interlock
switch 42 is placed in series with the third motor 26 so
that when the interlock switch detects that the cover of
the floorhead has been removed by a user, for example
to clean the brush 24, the supply of power to the third
motor 26 from the battery pack 26 is interrupted and the
third motor 26 is unable to cause the brush 24 to rotate.
Electrical connections between the various components
of the vacuum cleaner control system are represented
schematically in Fig. 1 by lines connecting these various
components.

[0011] The construction of the vacuum cleaner control
system of Fig. 1 and the connections between its various
components may be better understood by reference to
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Fig. 2. This shows how the electronic circuit 40 of the
vacuum cleaner control system is in the form of a micro-
controller and that in addition to it receiving a clock signal,
it also receives input signals from the first, second and
third user-operable controls 30, 32, 34 and from the de-
tector 38. As may also be seen from Fig. 2, the detector
38 is placed in series with the second user-operable con-
trol 32, such that when the detector 38 detects that the
handle 12 of the vacuum cleaner is in a substantially ver-
tical, storage position, switching on of the floorhead brush
24 by the electronic circuit 40 is disabled. However, if the
handle 12 is in an angled, use position, switching on of
the floorhead brush 24 by the electronic circuit 40 is en-
abled, and apart from the electronic circuit providing pow-
er to the motor 26 for driving floorhead brush 24, opera-
tion of the second user-operable control 32 by a user to
the on condition also causes the electronic circuit 40 to
send an output to the display 36 to display floorhead
brush-on indicia. Likewise, when the electronic circuit
switches the floorhead brush off again, the electronic cir-
cuit also sends an output to the display causing the dis-
play to cease displaying floorhead brush-on indicia.
[0012] Finally, the electronic circuit 40 also has an in-
put receiving an output signal from a battery charge level
sensor in the form of a voltage bridge across the terminals
44, 46 of the battery pack 28. The voltage bridge is set
such that when the output signal therefrom reaches a
predetermined level, the electronic circuit 40 sends an
output to the display 36 causing the display to display
low-battery indicia. Otherwise, the electronic circuit 40
has a first output for switching the suction source 14 on
and off, a second output for switching the floorhead brush
motor 26 on and off and a third output for switching the
motor 20 which drives the filter cleaning mechanism on
and off. Further outputs of the electronic circuit 40 send
signals to the display 36 in a manner which will be better
understood by reference to the following description
which is given in association with Figs. 3 to 8.

[0013] Referring firstly to Fig. 3, there is shown a flow
diagram of the operation of the vacuum cleaner control
system in a storage mode thereof, for example when the
vacuum cleaner is put by a user in a cupboard or closet.
In this storage mode, operation by a user of the first,
second and third user-operable controls 30, 32, 34 to the
off condition very simply causes the electronic circuit 40
to switch off the suction source 14, the secondary motor
20, the third motor 26 and the display 36. Turning next
to Fig. 4, there is shown a flow diagram of the operation
of the vacuum cleaner control system when a user takes
the vacuum cleaner out of the cupboard or closet ready
for use and operates the first user-operable control 30.
In this case, operation by the user of the first user-oper-
able control 30 to the on condition causes the electronic
circuit 40 to switch the suction source 14 on and to send
an output to the display 36 causing the display to display
power-on indicia. However, since the handle 12 of the
vacuum cleaner is still in the substantially vertical, stor-
age position, detector 38 also relays a signal to electronic
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circuit 40 which conveys this fact, with the result that even
if the user operates the second user-operable control 32
to the on condition, switching on of the floorhead brush
24 by the electronic circuit 40 is disabled. This helps to
conserve battery power when the user has not adjusted
the handle 12 of the vacuum cleaner to an angled, use
position. Meanwhile, operation by the user of the first
user-operable control 30 to the off condition causes the
electronic circuit 40 to switch both the suction source 14
and the power-on indicia displayed by the display 36 off
again.

[0014] Fig. 5is a flow diagram showing what happens
when the user adjusts the handle 12 of the vacuum clean-
er to an angled, use position. In this case, operation by
the user of the first user-operable control 30 to the on
condition causes the electronic circuit 40 to switch both
the suction source 14 and the display 36 on as before.
However, since the handle 12 of the vacuum cleaner is
now in the angled, use position, detector 38 relays a sig-
nal to electronic circuit 40 which conveys this fact, with
the result that if the user operates the second user-op-
erable control 32 to the on condition, switching on of the
floorhead brush 24 by the electronic circuit 40 is now
enabled. Thus, a user may switch the floorhead brush
24 on and off by operating the second user-operable con-
trol 32 to the on or off condition respectively, as desired.
Meanwhile, operation by the user of the first user-oper-
able control 30 to the off condition causes the electronic
circuit 40 to switch both the suction source 14 and the
display 36 off again, but also to switch the floorhead brush
24 off again as well.

[0015] Both of Figs. 4 and 5 show what happens when
the removable wand 29 is in its storage position on the
vacuum cleaner. In contrast, Figs. 6 and 7 show flow
diagrams of the operation of the vacuum cleaner control
system when the wand is removed from its storage po-
sition by a user, for example to perform cleaning above
floor level, thereby causing the automatic changeover
valve to divert the flow of air drawn into the vacuum clean-
er by the suction source 14 from the floorhead 22 to the
mouth of the wand 29, as already described above. Figs.
6 and 7 respectively show the operation of the vacuum
cleaner control system when the handle 12 is still in the
substantially vertical, storage position and when the han-
dle 12 is in the angled, use position, so that Fig. 6 corre-
sponds to Fig. 4 and Fig. 7 corresponds to Fig. 5 in this
regard, with the only difference between Fig.6 and Fig.
4 on the one hand and between Fig. 7 and Fig. 5 on the
other being the position of the removable wand 29 as just
described. However, it will be noted that the operation of
the vacuum cleaner shown in Fig. 6 is the same as that
shown in Fig. 4 and that the operation of the vacuum
cleaner shown in Fig. 7 is also the same as that shown
in Fig. 5, even though the wand is in a different position
between them. In other words, the position of the wand
has noinfluence orimpact onthe operation of the vacuum
cleaner control system, even though the flow of air
through the vacuum cleaner has been diverted from the
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floorhead 22 to the wand 29 by the automatic changeover
valve. This is because the changeover valve does not
contain a sensor to relay a signal to the electronic circuit
40 indicating the path of airflow through the vacuum
cleaner, and consequently, the electronic circuit 40 re-
ceives no such signal on which it can base its control of
the vacuum cleaner.

[0016] Finally, Fig. 8 shows a flow diagram of the op-
eration of the vacuum cleaner control system in a filter-
cleaning mode thereof, in other words, what happens
when a user operates the third user-operable control 34
to an on condition. The operation of the vacuum cleaner
control system in this mode depends upon whether or
notthe suction source 14 is on, in other words, on whether
or not a user has previously switched the first user-op-
erable control 30 to the on condition thereof. In the first
case that the suction source 14 is in the off condition, the
electronic circuit 40 switches the filter cleaning mecha-
nism 20 on for a predetermined period of time, for exam-
ple for 10 seconds, and then switches the filter cleaning
mechanism off again. At the same time, the electronic
circuit 40 also sends an output to the display 36 causing
it to display filter-cleaning indicia for the period of time
that the filter cleaning mechanism is on. As a safety
measure, the electronic circuit 40 also continues to cause
the display 36 to display filter-cleaning indicia for a short
while longer after the filter cleaning mechanism has been
switched off again, thereby incorporating a delay before
the vacuum cleaner returns to its storage mode in which
the suction source 14, the secondary motor 20, the third
motor 26 and the display 36 are all switched off. This
delay helps to discourage a user from starting up the
suction source 14 again whilst the motor 20 of the filter
cleaning mechanism is still running down.

[0017] Inthe second case shown in Fig. 8 that the suc-
tion source 14 is already in the on condition, when a user
switches the third user-operable control 34 on, the elec-
tronic circuit 40 switches the suction source 14 off and
also checks whether the third motor 26 driving the floor-
head brush 24 is on. If it finds that the third motor 26 is
on, the electronic circuit 40 also switches the third motor
26 off before switching the filter cleaning mechanism 20
on for a predetermined period of time, for example for 10
seconds, and then switching the filter cleaning mecha-
nism off again. At the same time, the electronic circuit 40
also sends an output to the display 36 causing it to display
filter-cleaning indicia for the period of time that the filter
cleaning mechanism is on. In this case, the electronic
circuit also restarts the suction source 14 once the filter
cleaning operation has been completed by the filter
cleaning mechanism at the right time to ensure that the
suction source 14 is not starting up again whilst the motor
20 of the filter cleaning mechanism is still running down,
and then ceases the display of the filter-cleaning indicia
on the display 36 as well. In both of the two alternative
cases shown in Fig. 8 and described above, therefore,
the operation of the vacuum cleaner control system en-
sures that there is no flow of air through the filter assembly
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18 when the filter cleaning mechanism is operating. This
aids the effective operation of the filter cleaning mecha-
nism, as well as reducing the load that would otherwise
be placed on the battery pack 28 by operating the motor
20 for driving the filter cleaning mechanism at the same
time as operating the suction source 14 and/or the third
motor 26.

Claims
1. A vacuum cleaner control system comprising:

a first user-operable control (30) for switching a
suction source (14) of said vacuum cleaner be-
tween an on condition and an off condition;

a second user-operable control (32) for switch-
ing a rotatable brush (24) in a floorhead (22) of
said vacuum cleaner between an on condition
and an off condition;

a third user-operable control (34) for switching
a filter cleaning mechanism (20) for cleaning a
filter (18) of said vacuum cleaner between an on
condition and an off condition;

a detector (38) for detecting when a handle (12)
of said vacuum cleaner is tilted between a sub-
stantially vertical, storage position and an an-
gled, use position; and

an electronic circuit (40) for receiving input sig-
nals from said first, second and third user-oper-
able controls (30, 32, 34) and from said detector
(38), said electronic circuit having a first output
for switching said suction source (14) on and off,
a second output for switching said floorhead
brush (24) on and off and a third output for
switching said filter cleaning mechanism (20) on
and off.

2. Avacuum cleaner control system according to claim
1, further comprising a display (36), wherein said
electronic circuit (40) further comprises an output for
driving said display, and said display comprises an
input for receiving said output from said electronic
circuit.

3. Avacuum cleaner control system according to claim
1 or claim 2, further comprising an interlock switch
(42) for detecting when a cover of said floorhead (22)
is removed, said interlock switch having an output,
wherein said electronic circuit (40) further comprises
an input for receiving said output from said interlock
switch.

4. A vacuum cleaner control system according to any
one of the preceding claims, wherein said first, sec-
ond and third user-operable controls (30, 32, 34) are
located on said handle (12) of said vacuum cleaner.
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5.

10.

11.

12,

A vacuum cleaner control system according to any
one of the preceding claims, wherein when said de-
tector (38) detects that said handle (12) is in said
substantially vertical, storage position, switching on
of said floorhead brush (24) by said electronic circuit
(40) is disabled.

A vacuum cleaner control system according to claim
6, wherein said detector (38) is placed in series with
said second user-operable control (32).

A vacuum cleaner control system according to any
one of the preceding claims, wherein when a user
switches said first user-operable control (30) on, said
electronic circuit (40) switches said suction source
(14) on, and wherein when a user switches said first
user-operable control off, said electronic circuit
switches said suction source off.

A vacuum cleaner control system according to any
one of claims 2 to 7, wherein when a user switches
said first user-operable control (30) on, said elec-
tronic circuit (40) sends an output to said display (36)
causing said display to display power-on indicia, and
wherein when a user switches said first user-opera-
ble control off, said electronic circuit sends an output
to said display causing said display to cease display-
ing said power-on indicia.

A vacuum cleaner control system according to any
one of the preceding claims, wherein when said suc-
tion source (14) is off and when a user switches said
third user-operable control (34) on, said electronic
circuit (40) switches said filter cleaning mechanism
(20) on for a predetermined period of time and then
switches said filter cleaning mechanism off again.

A vacuum cleaner control system according to claim
9 as dependent on claim 2, wherein when said suc-
tion source (14) is off and when a user switches said
third user-operable control (34) on, said electronic
circuit (40) sends an output to said display (36) caus-
ing said display to display filter-cleaning indicia for
the period of time that said filter cleaning mechanism
is on.

A vacuum cleaner control system according to any
one of claims 7 to 10, wherein when said suction
source (14) is on and/or said floorhead brush (24) is
on and when a user switches said third user-opera-
ble control (34) on, said electronic circuit (40) switch-
es said suction source and/or said floorhead brush
off respectively, then switches said filter cleaning
mechanism (20) on for the predetermined period of
time and then switches said filter cleaning mecha-
nism off again.

A vacuum cleaner control system according to claim
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14,

15.

16.

17.
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11 as dependent on claim 2, wherein when said suc-
tion source (14) is on and/or said floorhead brush
(24) is on and when a user switches said third user-
operable control (34) on, said electronic circuit (40)
sends an output to said display (36) causing said
display to display filter-cleaning indicia for the period
of time that said filter cleaning mechanism is on.

A vacuum cleaner control system according to any
one of claims 3 to 12, wherein when said interlock
switch (42) detects that the cover of said floorhead
(22) is removed, switching on of said floorhead brush
(24) by said electronic circuit (40) is disabled.

A vacuum cleaner control system according to any
one of claims 2 to 13, wherein when said electronic
circuit (40) switches said floorhead brush (24) on,
the electronic circuit also sends an output to said
display (36) causing said display to display floorhead
brush-on indicia, and wherein when said electronic
circuit switches said floorhead brush off, the elec-
tronic circuit also sends an output to said display
causing said display to cease displaying floorhead
brush-on indicia.

A vacuum cleaner control system according to any
one of claims 2 to 14, wherein said vacuum cleaner
is battery powered, said control system further com-
prises a battery charge level sensor generating an
output signal, said electronic circuit (40) comprises
an input for receiving the output signal from said
charge level sensor, and when said output signal
reaches a predetermined level, said electronic circuit
sends an output to said display (36) causing said
display to display low-battery indicia.

A vacuum cleaner control system according to any
one of claims 2 to 15, wherein at least one of said
first, second and third user-operable controls (30,
32, 34) is integrated into said display (36).

A vacuum cleaner control system substantially as
hereinbefore described with reference to the accom-
panying drawings.
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