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(54) ELECTRIC CLEANER AND METHOD FOR ADJUSTING SAME

(57)  An electric vacuum cleaner includes a cleaner
main body housing electricblowers 15Aand 15B and hav-
ing a dust collecting bag located on the suction side of
the electric blowers 15A and 15B. The electric vacuum
cleaner includes a display means 47. The electric vacu-
um cleaner includes a control means 16 capable of
switching the electric blower 15 to be actuated according
to a predetermined condition. The control means 16
makes the display means 47 display clogging of the dust
collecting bag when the air amount during operation of
the electric blower 15 is a first predetermined air amount
or less. The control means 16 powers down the electric
blower 15 when the air amount during operation of the
electric blower 15 is a second predetermined air amount
or less.
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Description
FIELD
[0001] Embodimentsdescribed hereinrelate generally

to an electric vacuum cleaner including a plurality of elec-
tric blowers and an adjusting method thereof.

BACKGROUND

[0002] Conventionally, an electric vacuum cleaner of
this type houses, for example, a pair of electric blowers
inside a cleaner main body. In this cleaner main body, a
dust collecting chamber thatis communicatively connect-
ed to the suction side of the electric blowers is formed.
In the cleaner main body, a control means for controlling
actuation of the electric blowers is disposed. In addition,
this control means is arranged so as to switch actuation
of the electric blower(s) according to an operation mode,
etc., such as a weak mode, a medium mode, or a strong
mode set by an operator (for example, refer to Patent
documents 1 and 2).

CITATION LIST
Patent Literature
[0003]

PTL 1: Japanese Laid-Open Patent Publication No.
2007-20765 (pages 5 and 6, Figs. 1 and 2).

PTL 2: Japanese Laid-Open Patent Publication No.
2009-125399 (pages 3 to 8, Figs. 1 to 3).

SUMMARY OF INVENTION
Technical Problem

[0004] In the above-described electric vacuum clean-
er, even when the operator attempts to operate the elec-
tric vacuum cleaner in the same operationmode, the con-
trol means sometimes switches the electric blower to be
actuated as necessary in order to make the use lives of
the electric blowers uniform by, for example, making the
total operation times of the electric blowers substantially
uniform. In some cases, for example, at the time of a
predetermined condition such that the operator once
stops the electric vacuum cleaner, and then attempts to
again operate the electric vacuum cleaner in the same
operation mode as that just before stopping, the control
means performs control so as to actuate the electric blow-
er that had been at a standstill just before stopping and
stop the electric blower thathad been actuated just before
stopping.

[0005] However, in the case of performing such con-
trol, the respective electric blowers have input variations,
so that the display timing of a display unit for informing
the operator of the time for dust disposal or the power-
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down timing of the electric blower, etc., may be different
despite being in the same operation mode, and with the
same collected dust amount, etc.

[0006] The present invention has been made in view
of these circumstances, and an object thereof is to pro-
vide an electric vacuum cleaner capable of making an
operating unit perform a predetermined operation at the
same timing without depending on an actuated electric
blower and an adjusting method thereof.

Solution to Problem

[0007] An electric vacuum cleaner according to an em-
bodiment includes a cleaner main body housing a plu-
rality of electric blowers, and including a dust collecting
part located on a suction side of these electric blowers,
an operable operating unit, and a control means capable
of switching the electric blower to be actuated according
to a predetermined condition, for controlling operation of
the operating unit so as to make the operating unit per-
form a predetermined operation when an air amount dur-
ing operation of the electric blower is a predetermined
air amount or less.

[0008] An adjusting method of an electric vacuum
cleaner according to an embodiment is an adj usting
method of an electric vacuum cleanerincluding a cleaner
main body housing a plurality of electric blowers, and
including a dust collecting part located on a suction side
of these electric blowers, an operable operating unit, a
current detecting means for detecting a current value of
the actuated electric blower, an adjusting means capable
of adjusting a current output value from the current de-
tecting means, and a control means capable of switching
the electric blower to be actuated according to a prede-
termined condition, for controlling operation of the electric
blowers and the operation unit, respectively, according
to a current output value from the current detecting
means which has been adjusted by the adjusting means,
wherein the electric blowers are actuated so as to reach
predetermined air amounts, respectively, with the electric
blowers fitted into the cleaner main body, and the adjust-
ing means performs adjustment so that current output
values corresponding to the electric blowers from the cur-
rent detecting means become predetermined values set
in advance.

BRIEF DESCRIPTION OF DRAWINGS
[0009]

Fig. 1 is a block diagram showing an electric vacuum
cleaner according to a first embodiment.

Figs. 2 are plan views showing the same electric
vacuum cleaner, in which Fig. 2 (a) shows a state
where one electric blower is actuated, Fig. 2(b)
shows a state where another electric blower is actu-
ated, and Fig. 2 (c) shows a state where both electric
blowers are actuated.
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Fig. 3is a perspective view showing the same electric
vacuum cleaner.

Fig. 4 is a graph showing characteristics between
the air amount and input of the same electric vacuum
cleaner and control of electric blowers.

Fig. 5is a block diagram showing an electric vacuum
cleaner according to a second embodiment.

Fig. 6 is a block diagram showing an electric vacuum
cleaner according to a third embodiment.

Fig. 7 is a block diagram showing an electric vacuum
cleaner according to a fourth embodiment.

Fig. 8 is a block diagram showing an electric vacuum
cleaner according to a fifth embodiment.

DETAILED DESCRIPTION

[0010] Hereinafter, a configuration of a first embodi-
ment will be described with reference to Fig. 1 to Fig. 4.
[0011] In Fig. 1 to Fig. 3, the reference numeral 10
denotes a so-called canister type electric vacuum clean-
er, and this electric vacuum cleaner 10 includes a cleaner
main body 11. This cleaner main body 11 includes a hol-
low main body case 12, and the inside of the main body
case 12 is partitioned by a partition part 18 into a dust
collecting chamber 14 which is positioned at the front
side and to which a dust collecting bag 13 that is a filter
as a dust collecting part is detachably attached, and an
electric blower chamber 17 which is positioned at the rear
side and houses a plurality of, for example, two electric
blowers 15A and 15B (hereinafter, at least any one or all
of these electric blowers 15A and 15B may be simply
referred to as an electric blower 15) as operating units,
a control means 16, and a cord reel (not shown). In the
front portion of the main body case 12, a main body suc-
tion port 21 which is communicatively connected to the
dust collecting chamber 14 is opened, and to this main
body suction port 21, a hose body 22 as a bendable nar-
row and long substantially cylindrical connecting tube is
communicatively connected. Further, on the tip end of
the hose body 22, a tubular hand operation part 23 is
provided, and on this hand operation part 23, a grip part
24 tobe gripped by an operator when cleaning is provided
so as to project on the base end side, and on this grip
part 24, a plurality of, for example, three setting buttons
25a, 25b, and 25c for setting an operation state, that is,
an operation mode of the electric blower 15, etc., to a
predetermined state, and an ON/OFF button 26 for turn-
ing the power supply ON/OFF, are provided respectively.
Hereinafter, at least any one or all of the setting buttons
25a, 25b, and 25c may be simply referred to as a setting
button 25. To the tip end of the hand operation part 23,
an extensible narrow and long substantially cylindrical
extension tube 27 is detachably communicatively con-
nected. Further, to the tip end of the extension tube 27,
a floor brush 28 as a suction port body which is set on,
for example, a carpet, etc., on a floor surface as a surface
to be cleaned in a room and suctions dust on the carpet,
is detachably communicatively connected.
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[0012] The main body case 12 includes a lower case
31 which is provided with a partition part 18 and opened
upward, a lid body 32 which opens and closes an upper
portion of the dust collecting chamber 14 that is the front
side of the lower case 31, and an upper case 33 which
closes the upper portion of the electric blower chamber
17 that is the rear side of the lower case 31. In the main
body case 12, a large number of exhaust holes 34 are
opened.

[0013] On both side portions of the electric blower
chamber 17 on the rear side of the lower case 31, large
diameter traveling wheels 35 for making the cleaner main
body 11 travel on a floor surface are axially supported
turnably, and on a bottom portion opposed to the floor
surface of the dust collecting chamber 14 on the front
side, a turning wheel (not shown) as a driven wheel is
provided turnably.

[0014] The dust collecting bag 13 is, for example, a
disposable paper pack, and has a mouth frame (not
shown) to be fixed to the dust collecting chamber 14 and
a bag-shaped bag body 38 attached to the mouth frame.
[0015] The dust collecting chamber 14 is formed com-
mon to the electric blowers 15A and 15B, and the suction
side of each of the electric blowers 15A and 15B can be
communicatively connected thereto.

[0016] The electric blowers 15A and 15B have suction
ports 41A and 41B airtightly connectable to the dust col-
lecting chamber 14 on their front ends, and a plurality of
exhaust ports 42A and 42B in the outer peripheral sur-
faces on the rear end sides, and are disposed side by
side to each other in the width direction in the electric
blower chamber 17. Hereinafter, at least any one or all
of the suction ports 41A and 41B may be simply referred
to as a suction port 41, and at least any one or all of the
exhaust ports 42A and 42B may be simply referred to as
an exhaust port 42. In addition, these electric blowers
15A and 15B are connected in parallel with each other
to a commercial AC power supply e.

[0017] The control means 16 is a circuit board includ-
ing, for example, switching elements 43A and 43B (here-
inafter, at least any one or all of the switching elements
43A and 43B may be simply referred to as a switching
element 43) such as triacs corresponding to the electric
blowers 15A and 15B, and is arranged so as to actuate
the electric blowers 15A and 15B independently of each
other by phase-angle control, etc., according to an oper-
ation mode input by the setting button 25. For example,
the control means 16 performs automatic switching con-
trol so that, when an operation mode as a first mode in
which the suctioning power is relatively small such as
amediummode or a weakmode (an operationmode with
suctioning power not more than half the full power) is
selected by the setting button 25b or 25¢, other remaining
electric blowers than at least any one of the electric blow-
ers 15 are actuated (either one of the electric blowers
15A and 15B is actuated and the other one of the electric
blowers 15A and 15B is stopped), and when an operation
mode as a second mode with relatively high suctioning
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power such as a strong mode (an operation mode with
suctioning power higher than half the full power) is se-
lected by the setting button 25a, all of the electric blowers
15 are actuated (electric blowers 15A and 15B are actu-
ated concurrently).

[0018] For example, in the strong mode (full power)
with the highest suctioningpower among the operation-
modes, the control means 16 actuates both electric blow-
ers 15A and 15B with an input of 1000W, in the medium
mode with suctioning power (power) smaller than that in
the strong mode, the control means actuates either of
the electric blowers 15A and 15B with an input of 1000W,
and in the weakmode with suctioningpower (power)
smaller than that in the strong mode and the medium
mode, the control means actuates either of the electric
blowers 15A and 15B with an input of 400W. Specifically,
in the medium mode and the weak mode, either one of
the electric blowers 15 is actuated alone.

[0019] The control means 16 increases and decreases
the input values described above in an input range set
in advance in each operation mode according to a dust
amount, etc., trapped in the dust collecting bag 13. For
example, the control means 16 includes a first control
mode in which the input of the electric blower 15 (Figs.
2) is sequentially increased stepwise in accordance with
areduction in airamount Q due to clogging resulting from
anincrease, etc., in the collected dust amount of the dust
collecting bag 13 (Figs. 2) as shown in Fig. 4, a second
control mode in which, when in the first control mode a
predetermined upper limit input value PU set in advance
for each operation mode is reached, the input is control-
led (not increased) to be substantially fixed regardless
of the air amount Q, and a third control mode which is a
power-down mode in which, when the air amount Q
reaches a second predetermined air amount Q2 or less
which is a predetermined air amount smaller than a first
predetermined air amount Q1 which is a predetermined
air amount in the second control mode, the input of the
electric blower 15 (Figs. 2) is reduced to a predetermined
reduced inputvalue PL orless to protect the electric blow-
er 15 (Figs. 2).

[0020] As shown in Fig. 1, to the control means 16,
current detecting means 44A and 44B are electrically
connected via adjusting resistors 45A and 45B as adjust-
ing means. Further, this control means 16 is arranged so
as to control opening and closing of switches 46A and
46B as current interrupting means capable of electrical
interruption between the current detecting means 44A
and 44B and the electric blowers 15A and 15B. Moreover,
to this control means 16, a display means 47 as an op-
erating unit is electrically connected. Hereinafter, at least
any one or all of the current detecting means 44A and
44B may be simply referred to as a current detecting
means 44, and at least any one or all of the adjusting
resistors 45A and 45B may be simply referred to as an
adjusting resistor 45.

[0021] The current detecting means 44A and 44B are
formed by, for example, transformer-type or semiconduc-
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tor-type current sensors, etc., and can detect the current
values flowing in the electric blowers 15A and 15B and
output the current values to the control means 16 side.

[0022] The adjusting resistors 45A and 45B are for ad-
justing current output values output from the current de-
tecting means 44A and 44B to the control means 16, and
are formed of, for example, variable resistors, etc. These
adjusting resistors 45A and 45B can be operated exter-
nally to vary their resistance values via an adjusting hole
49 (Figs. 2) opened in the main body case 12.

[0023] The switches 46A and 46B are protection
means for interrupting current based on detection of an
abnormal temperature, etc., of the electric blowers 15A
and 15B, and for example, thermostats, etc., are used
for these.

[0024] The display means 47 is an informing means,
when the collected dust amount of the dust collecting bag
13 (Figs. 2) has reached a predetermined amount or
more or when the dust collecting bag 13 (Figs. 2) is
clogged, etc., for informing the user to make replace-
ment, etc., of the dust collecting bag 13, is formed by, for
example, a lamp or a monitor, etc., and is disposed at a
position visible to the operator when performing a clean-
ing operation, for example, an upper portion of the upper
case 33 (Figs. 2).

[0025] Around the cord reel, a power cord (not shown)
having a plug part to be connected to the commercial AC
power supply e on the tip end portion is wound so as to
be led out.

[0026] On the other hand, the electric blower chamber
17 shown in Figs. 2 is formed common to the electric
blowers 15A and 15B, and is communicatively connected
to the outside of the main body case 12 via the exhaust
holes 34.

[0027] In the partition part 18, circular hole-shaped
large diameter communication holes 51A and 51B which
communicatively connect the dust collecting chamber 14
and the electric blower chamber 17 are opened at posi-
tions opposed to the front sides of the electric blowers
15A and 15B, and to the front portions that are the up-
stream sides of these communication holes51Aand 51B,
filters 52A and 52B are attached respectively, and to the
rear portions of the communication holes 51A and 51B,
backflow preventing valve units 53A and 53B which are
opening and closing means as backflow preventing
means are attached between the suction ports 41A and
41B of the electric blowers 15A and 15B.

[0028] The front portions that are the upstream sides
of the communication holes 51A and 51B are covered
by filters 52A and 52B.

[0029] The filters 52A and 52B are for trapping dust
which could not be trapped in the dust collecting bag 13.
[0030] The backflow preventing valve units 53A and
53B are arranged so that the backflow preventing valve
unit 53A or 53B is opened by a negative pressure caused
when the corresponding electric blower 15 is actuated,
and is closed when the corresponding electric blower 15
is stopped, and is closed by a negative pressure caused
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by actuation of the other electric blower 15 when the other
electric blower 15 is actuated. Specifically, the backflow
preventing valve units 53A and 53B can be opened and
closed by a pressure difference (wind) between the up-
stream side and the downstream side.

[0031] Next, operations of the first embodiment men-
tioned above will be described.

[0032] First, description will be given of an adjusting
method of the above-described electric vacuum cleaner
10. In, for example, an adjustment process of the electric
vacuum cleaner 10 such as before factory shipment, with
the electricblowers 15A and 15B respectively fitted inside
the main body case 12, for example, the electric blower
15Ais actuated so as toreach predetermined airamounts
Q1 and Q2 (Fig. 4), for example, the air amounts when
predetermined amounts of dust have accumulated in the
dust collecting bag 13, a current output value output from
the current detecting means 44A shown in Fig. 1 is meas-
ured, and the resistance value of the adjusting resistor
45A is variably operated via the adjusting hole 49 (Figs.
2) so that the current output value reaches a predeter-
mined current value.

[0033] Then, after the electric blower 15A is stopped,
the electric blower 15B is actuated so as to reach the
above-described predetermined air amounts Q1 and Q2
(Fig. 4), a current output value output from the current
detecting means 44B is measured, and in the same man-
ner as with the above-described electric blower 15A, the
resistance value of the adjusting resistor 45B is variably
operated via the adjusting hole 49 (Figs. 2) so that the
current output value reaches a predetermined current
value.

[0034] The predetermined current value to be used for
an adjustment of these electric blowers 15A and 15B is,
in order to reduce individual differences in suctioning
power, etc., among the electric vacuum cleaners 10, set
in advance as a current output value or the like when the
electric blower 15 having a standard input is actuated so
as to reach the predetermined air amounts Q1 and Q2
(Fig. 4).

[0035] The resistance values of the adjusting resistors
45A and 45B once adjusted are basically fixed, and not
varied afterward.

[0036] Further, in the case of cleaning, as shown in
Figs. 2, first, when a new dust collecting bag 13 is used,
the dust collecting bag 13 is attached to the dust collect-
ing chamber 14 exposed by opening the lid body 32 (Fig.
3), and after the lid body 32 (Fig. 3) is closed, the power
cord is pulled out and the plug part on the tip end portion
is connected to an outlet (commercial AC power supply
e (Fig. 1)) (plug-in). When the dust collecting bag 13 is
not renewed, without opening and closing the lid body
32 (Fig. 3), the power cord is pulled out and the plug part
is connected to the outlet (commercial AC power supply
e (Fig. 1)).

[0037] Then, the grip part 24 on the hand operation
part 23 of the hose body 22 connected to the main body
suction port 21 shown in Fig. 3 is gripped, and by oper-
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ating the ON/OFF button 26 from the stopped state of
the electric blower 15, the control means 16 inside the
cleaner main body 11 shown in Fig. 1 performs phase-
angle control of the actuation of the electric blower 15 by
the switching element 43 to generate a negative pres-
sure.

[0038] At this time, the control means 16 actuates the
electric blower 15 in the medium mode, for example.
Here, for convenience of description, it is assumed that
the electric blower 15A is actuated. In this state, the con-
trol means 16, when an operator operates the setting
button 25¢, varies the input of the electric blower 15A to
switch the operation mode of the electric blower 15A to
the weak mode. On the other hand, the control means
16, when the operator operates the setting button 253,
varies the inputs of the electric blowers 15A and 15B
respectively to switch the operation mode to the strong
mode in which both electric blowers 15A and 15B are
actuated.

[0039] Then, forexample, when the operator operates
the ON/OFF button 26, the control means 16 stops the
electric blower 15A.

[0040] Thereafter, for example, when the operator
again operates the ON/OFF button 26, the control means
16 actuates the electric blower 15B in, for example, the
medium mode. In this state, the control means 16, when
the operator operates the setting button 25¢, varies the
input of the electric blower 15B to switch the operation
mode of the electric blower 15B to the weak mode. Fur-
ther, the control means 16, when the operator operates
the setting button 25a, varies the inputs of the electric
blowers 15A and 15B respectively to switch the operation
mode to the strong mode in which both electric blowers
15A and 15B are actuated.

[0041] Thatis, the control means 16 switches the elec-
tric blower 15 to be actuated when the electric vacuum
cleaner 10 (electric blower 15) is once stopped, and re-
started, in other words, at the time of a predetermined
condition such as every start (every time the ON/OFF
button 26 is operated).

[0042] The predetermined condition for switching the
electric blower 15 to be actuated can be arbitrarily set.
For example, the control means 16 may switch the elec-
tric blower 15 to be actuated every predetermined time
such as a plurality of times of starting, and may switch
the electric blower 15 to be actuated when the operation
mode is changed. Here, it is as a matter of course that
the switching of the electric blower 15 to be actuated is
not applied to an operation mode in which all electric
blowers 15 are actuated at full power (maximum input),
however, for example, when starting in an operation
mode (for example, a strong mode) in which all electric
blowers 15 are actuated at full power, and then switching
into an operation mode (for example, a medium mode or
a weak mode) in which at least any one of the electric
blowers 15 is actuated without once stopping the electric
blowers 15, this electric blower 15 to be actuated may
be switched from the electric blower 15 actuated the last
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time in an operation mode (last medium mode or weak
mode) in which at least any one of the electric blowers
15 was actuated. Further, the switchingof the electric
blower 15 to be actuated does not always mean switching
actuation of all electric blowers 15. Specifically, in the
case of a configuration having, for example, three electric
blowers 15, it also includes control, etc., for switching
every two of these sequentially. In any case, if the actu-
ated electric blower 15 is different from the one at the
time of the last actuation in terms of the electric blower
15 as a whole, this means that the electric blower 15 to
be actuated has been switched.

[0043] Then, the backflow preventing valve units 53A
and 53B shown in Figs. 2 are arranged so that both back-
flow preventing valve units 53A and 53B open in the
strong mode in which both electric blowers 15A and 15B
are actuated (Fig. 2(c)), only the backflow preventing
valve unit 53A opens and the backflow preventing valve
unit 53B closes when only the electric blower 15A is ac-
tuated (Fig. 2 (a)), and only the backflow preventing valve
unit 53B opens and the backflow preventing valve unit
53A closes when only the electric blower 15B is actuated
(Fig. 2(b)).

[0044] Thereafter, as shown in Fig. 3, when the oper-
ator makes the floor brush 28 connected to the tip end
side of the hose body 22 via an extension tube 27 travel
forward and backward on a floor surface, etc., by the grip
part 24 that the operator grips, the air suctioned together
with dust from the tip end of the floor brush 28 due to a
negative pressure of the electric blower 15 becomes suc-
tioning wind, and is suctioned together with dust into the
dust collecting bag 13 shown in Figs. 2 via the extension
tube 27, the hose body 22, and the main body suction
port 21, and when passing through the bag body 38 of
the dust collecting bag 13, dust contained in the suction-
ing wind is trapped.

[0045] The air that passed through the bag body 38 is
suctioned into the suction port 41 of the electric blower
15 via the communication hole after passing through the
filter, and passes through the inside of the electric blower
15 and is then exhausted as exhaust wind from the ex-
haust port 42, and exhausted to the outside of the main
body case 12 from the electric blower chamber 17 via
the exhaust holes 34.

[0046] The bag body 38 of the dust collecting bag 13
starts clogging in accordance with an increase in the col-
lected dust amount, so that the air amount Q due to ac-
tuation of the electric blower 15, as shown in Fig. 4, is
gradually reduced when the input of the electric blower
15 is fixed. As a result of such a reduction in air amount
Q, the current value of the electric blower 15 gradually
decreases. Therefore, the control means 16 shown in
Fig. 1, by measuring the current value of the electric blow-
er 15 via the adjusting resistor 45 by the current detecting
means 44, indirectly measures the air amount Q due to
actuation of each electric blower 15, compares the meas-
ured current value with a predetermined current thresh-
old set in advance, sequentially increases the input of
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the electric blower 15 stepwise if it judges that the air
amount Q has been reduced, thereby maintaining the air
amount Q (first control mode).

[0047] Moreover, the control means 16, if judging that
the input of the electric blower 15 has reached a prede-
termined upper limit input value or more set in advance
for each operation mode, fixes the input without further
increasing the input to protect the electric blower 15 (sec-
ond control mode).

[0048] Further, the control means 16, if judging that
the measured current value of the electric blower 15 has
reached a predetermined first lower limit threshold or less
set in advance for each operation mode, judges that the
air amount Q is not more than the first predetermined air
amount Q1, that is, dust of a predetermined amount or
more has been collected in the dust collecting bag 13
(Figs. 2) (the bag body 38 (Figs. 2) is clogged to a pre-
determined extent or more), and makes the display
means 47 perform a predetermined operation, that is, a
display of clogging of the dust collecting bag 13 (Figs. 2) .
[0049] Then, the control means 16, if judging that the
measured current value of the electric blower 15 has
reached a predetermined second lower limit threshold or
less set in advance for each operation mode, judges that
the air amount Q is not more than the second predeter-
mined air amount Q2, that is, the electric blower 15 is
overloaded, and reduces the input of the electric blower
15 to a predetermined reduced input value PL (Fig. 4)
set in advance to cause a predetermined operation, that
is, to power down the electric blower 15 (third control
mode).

[0050] Here, at these timings of display of the display
means 47 and judgment of the control modes, the control
means 16 uses the current value of the electric blower
15 detected by the current detecting means 44, so that
when the input of the electric blower 15 is different (shown
in the solid lines and imaginary lines of Fig. 4, for exam-
ple), the timing of display by the display means 47 may
be different from the timing of reaching the first predeter-
mined air amount Q1 (Fig. 4), or the timing of judgment
of switching into the third control mode may be different
from that of the second predetermined air amount Q2
(Fig. 4) (air amounts Q1H, Q1L, Q2H, and Q2L in Fig.
4). Particularly, in the above-described first embodiment,
the electric blower 15 to be actuated is switched at the
time of a predetermined condition, so that when, in a
state of the medium mode or the weak mode, etc., in
which, for example, the electric blower 15A is actuated,
the ON/OFF button 26 is operated to once stop operation
of the electric vacuum cleaner 10, and then when the
ON/OFF button 26 is again operated to operate the elec-
tricvacuum cleaner 10, the control means 16 may actuate
the electric blower 15B to bring about the medium mode
or the weak mode. At this time, if the input of the electric
blower 15B is greater than the input of the electric blower
15A when clogging of the dust collecting bag 13 is dis-
played in the display means 47 while the electric blower
15A is actuated, and further the control mode has be-
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come the third control mode, the display of the display
means 47 may go out, or the control mode may become
the second control mode in the case of switching to ac-
tuation of the electric blower 15B as a result of operation
of the ON/OFF button 26, etc. Specifically, the mere op-
eration of the ON/OFF button 26, etc., may change the
operation of the display means 47 and the control mode
of the electric blower 15 although there is no change in
the state of the dust collecting bag 13.

[0051] Therefore, in the above-described first embod-
iment, the control means 16 makes the display means
47 display clogging of the dust collecting bag 13 when
the air amount Q during operation of the electric blower
15 is the first predetermined air amount Q1 (Fig. 4) or
less, and the control means 16 powers down the electric
blower 15 when the air amount Q during operation of the
electric blower 15 is the second predetermined air
amount Q2 (Fig. 4) or less, whereby even when the con-
trol means 16 switches the electric blower 15 to be ac-
tuated according to a predetermined condition, a display
of the display means 47 or power-down of the electric
blower 15, etc., can be performed at the same timing
without depending on the actuated electric blower 15.
[0052] In detail, the current output values from the cur-
rent detecting means 44 are adjusted by the adjusting
resistor 45 so that these current output values become
a predetermined value set in advance when the air
amount Q during operation of each of the electric blowers
15 is the predetermined air amounts Q1 and Q2 (Fig. 4)
or less, and the control means 16 controls the operation
of the electric blower 15 and the display means 47, re-
spectively, based on the adjusted current output values
from the current detecting means 44, so that a display of
the display means 47 or power-down of the electric blow-
er 15, etc., can be reliably performed at the same timing
regardless of variation in characteristics of the electric
blower 15.

[0053] In the case of adjustment by the adjusting re-
sistor 45, performing adjustment, with the electric blow-
ers 15 fitted into the cleaner main body 11 and actuated
so as to reach the predetermined air amounts Q1 and
Q2 (Fig. 4), respectively, by varying the resistance values
of the adjusting resistors 45 respectively so that the cur-
rent output values corresponding to the electric blowers
15 from the current detecting means 44 become a pre-
determined value set in advance, makes it easily possi-
ble, when the control means 16 controls the operation of
the electric blower 15 and the controlmeans 47 according
to the adjusted current output values, to make the display
means 47 perform a display when the airamount Q during
operation of the electric blower 15 is the first predeter-
mined air amount Q1 (Fig. 4) or less and power down
the electric blower 15 when the air amount Q during op-
eration of the electric blower 15 is the second predeter-
mined air amount Q2 (Fig. 4) or less.

[0054] Further, providing the predetermined air
amounts Q1 and Q2 to make the display means 47 per-
form a display and power down the electric blower 15 as
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air amounts when set predetermined amounts of dust
have accumulated in the dust collecting bag 13 makes it
possible to appropriately notify the operator of the time
for replacement of the dust collecting bag 13.

[0055] Next, a second embodiment will be described
with reference to Fig. 5. The same components and op-
erations as those in the first embodiment described
above are provided with the same reference numerals,
and description thereof will be omitted.

[0056] According to this second embodiment, in the
above-described first embodiment, a common current
detecting means 55 is disposed for the electric blowers
15A and 15B in place of the current detecting means 44A
and 44B, and between this current detecting means 55
and the control means 16, a wiring 56 and a wiring 58
having an adjusting resistor 57 as an adjusting means
are connected respectively.

[0057] The current detecting means 55 is, similar to
the above-described current detecting means 44, formed
by, for example, a transformer-type or semiconductor-
type current sensor, etc., and can detect the current val-
ues flowing in the electric blowers 15A and 15B and out-
put the current values to the control means 16 side.
[0058] The adjusting resistor 57 is, similar to the
above-described adjusting resistor 45, for adjusting a
current output value output from the current detecting
means 55 to the control means 16, and is formed of, for
example, a variable resistor. Here, a current output value
output from the current detecting means 55 to the control
means 16 when, for example, the electric blower 15B is
actuated is adjusted. This adjusting resistor 57 can be
operated externally to vary its resistance value via the
adjusting hole 49 (Figs. 2).

[0059] Further, the control means 16, when actuating
only the electric blower 15A, makes the current output
value input from the wiring 56 effective, and when actu-
ating only the electric blower 15B, makes the current out-
put value input from the wiring 58 (via the adjusting re-
sistor 57) effective. These can be easily judged by judging
which electric blowers 15A and 15B is actuated by the
control means 16.

[0060] In, for example, an adjustment process of the
electric vacuum cleaner 10 such as before factory ship-
ment, with the electric blowers 15A and 15B respectively
fitted inside the main body case 12, for example, the elec-
tric blower 15A is actuated so as to reach predetermined
air amounts Q1 and Q2 (Fig. 4), for example, the air
amounts when predetermined amounts of dust have ac-
cumulated in the dust collecting bag 13, and a current
output value output from the current detecting means 55
shown in Fig. 1 is measured via the wiring 56. Thereafter,
the electric blower 15A is stopped, and the electric blower
15B is actuated so as to reach the above-described pre-
determined air amounts Q1 and Q2 (Fig. 4), a current
output value output from the current detecting means 55
is measured via the wiring 58, and the resistance value
of the adjusting resistor 57 is variably operated via the
adjusting hole 49 (Figs. 2) so that this current output value
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becomes equal to the current output value when the
above-described electric blower 15A is actuated with the
predetermined air amounts Q1 and Q2 (Fig. 4).

[0061] The resistance value of the adjusting resistor
57 once adjusted is basically fixed, and not varied after-
ward.

[0062] Thus, by adjusting the current output value by
the adjusting resistor 57 so that the control means 16
makes the display means 47 display clogging of the dust
collecting bag 13 when the air amount Q during operation
of the electric blower 15 is the first predetermined air
amount Q1 (Fig. 4) or less, and the control means 16
powers down the electric blower 15 when the air amount
Q during operation of the electric blower 15 is the second
predetermined air amount Q2 (Fig. 4) or less, the same
operation and effect as of the first embodiment described
above can be obtained such that, even when the control
means 16 switches the electric blower 15 to be actuated
according to a predetermined condition, a display of the
display means 47 or power-down of the electric blower
15, etc., can be performed at the same timing without
depending on the actuated electric blower 15.

[0063] Moreover, by performing adjustment by the ad-
justing resistor 57 so as to match, to a current output
value from the current detecting means 55 when either
one of the electric blowers 15 is actuated, a current output
value from the current detectingmeans 55 when the other
electric blower 15 is actuated, as compared with the case
where current output values corresponding to the respec-
tive electric blowers 15 are adjusted, this adjustment op-
eration canbereduced (lessened), and itis not necessary
to dispose the current detecting means 55 and the ad-
justing resistor 57 corresponding to all electric blowers
15 respectively, the configuration can be simplified, and
the electric vacuum cleaner 10 can be provided at a lower
cost.

[0064] Next, athird embodiment will be described with
reference to Fig. 6. The same components and opera-
tions as those in the embodiments described above will
be provided with the same reference numerals, and de-
scription thereof will be omitted.

[0065] According to this third embodiment, in the first
embodiment described above, the control means 16 has
different threshold tables for respective current output
values from the current detectingmeans 44Aand 44B in
place of the adjusting resistor 45.

[0066] Specifically, the control means 16 is arranged
sothatthreshold values for a display in the display means
47 and switching of the control modes are, according to
respective inputs of the electric blowers 15A and 15B,
set in advance for each of these electric blowers 15A and
15B, and even with either of the electric blowers 15A and
15B actuated, the same control can be performed at the
time of the same air amount by the control means 16.
[0067] For example, when the input of the electric
blower 15A is greater than the input of the electric blower
15B, the threshold table for the electric blower 15A set
in the control means 16 contains thresholds set greater
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than those in the threshold table for the electric blower
15B, respectively.

[0068] Thesethresholdtables are, by, forexample, ac-
tuating the electric blowers 15A and 15B so as to reach
the predetermined air amounts Q1 and Q2 (Fig. 4), re-
spectively, in an adjustment process of the electric vac-
uum cleaner 10 such as before factory shipment, with
the electricblowers 15A and 15B respectively fitted inside
the main body case 12, set respectively according to var-
iations, etc., in current output values output from the cur-
rent detecting means 44A and 44B with respect to a cur-
rent value of the electric blower 15 having a standard
input.

[0069] Then, by setting the threshold tables in the con-
trol means 16 so that the control means 16 makes the
display means 47 display clogging of the dust collecting
bag 13 when the air amount Q during operation of the
electric blower 15 is the first predetermined air amount
Q1 (Fig. 4) or less, and the control means 16 powers
down the electric blower 15 when the airamount Q during
operation of the electric blower 15 is the second prede-
termined air amount Q2 (Fig. 4) or less, the same oper-
ation and effect as of the first embodiment described
above can be obtained such that, even when the control
means 16 switches the electric blower 15 to be actuated
according to a predetermined condition, a display of the
display means 47 or power-down of the electric blower
15, etc., can be performed at the same timing without
depending on the actuated electric blower 15.

[0070] Moreover, an adjusting means for adjusting a
current output value from the current detecting means
44 is no longer necessary, so that the number of com-
ponents can be reduced, and the electric vacuum cleaner
10 can be provided at a lower cost.

[0071] Next, a fourth embodiment will be described
with reference to Fig. 7. The same components and op-
erations as those in the embodiments described above
will be provided with the same reference numerals, and
description thereof will be omitted.

[0072] According to this fourth embodiment, a non-vol-
atile storage means 59 is provided in place of the adjust-
ing resistor 45 of the first embodiment and the threshold
tables of the third embodiment described above.

[0073] The storage means 59 is electrically connected
to the control means 16. This storage means 59 stores
correction values for correcting current output values
from the current detecting means 44A and 44B, respec-
tively.

[0074] These correction values are, by, for example,
actuating the electric blowers 15A and 15B so as to reach
the predetermined air amounts Q1 and Q2 (Fig. 4), re-
spectively, in an adjustment process of the electric vac-
uum cleaner 10 such as before factory shipment, with
the electric blowers 15A and 15B respectively fitted inside
the main body case 12, set respectively according to var-
iations, etc., in current output values output from the cur-
rent detecting means 44A and 44B with respect to a cur-
rent value when the electric blower 15 having a standard
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input is actuated.

[0075] Then, by correcting the current output values
from the current detecting means 44 by the correction
values stored in the storage means 59, respectively, so
that the control means 16 makes the display means 47
display clogging of the dust collecting bag 13 when the
air amount Q during operation of the electric blower 15
is the first predetermined air amount Q1 (Fig. 4) or less,
and the control means 16 powers down the electric blow-
er 15 when the air amount Q during operation of the elec-
tric blower 15 is the second predetermined air amount
Q2 (Fig. 4) or less, the same operation and effect as of
the first embodiment described above can be obtained
such that, even when the control means 16 switches the
electric blower 15 to be actuated according to a prede-
termined condition, a display of the display means 47 or
power-down of the electric blower 15, etc., can be per-
formed at the same timing without depending on the ac-
tuated electric blower 15.

[0076] Moreover, by setting the correction values to be
stored in the storage means 59 based on a current value
when the electric blower 15 having a standard input is
actuated, individual differences in suctioning power, etc.,
among the electric blowers 15 can be reduced.

[0077] Further, as aresult of correcting the current out-
put values from the current detecting means 44 based
on the correction values stored in the storage means 59,
respectively, an adjusting means for adjusting a current
output value from the current detecting means 44 is no
longer necessary, so that the number of components can
be reduced, the electric vacuum cleaner 10 can be pro-
vided at a lower cost, and more detailed control can be
performed according to the input of the electric blower 15.
[0078] Next, a fifth embodiment will be described with
reference to Fig. 8. The same components and opera-
tions as those in the embodiments described above will
be provided with the same reference numerals, and de-
scription thereof will be omitted.

[0079] According to this fifth embodiment, in the sec-
ond embodiment described above, the storage means
59 of the fourth embodiment described above is electri-
cally connected to the control means 16 in place of the
adjusting resistor 57.

[0080] The correction values to be stored in this stor-
age means 59 are, in an adjustment process of the elec-
tric vacuum cleaner 10 such as before factory shipment,
with the electric blowers 15A and 15B respectively fitted
inside the main body case 12, set so that, for example,
a current output value from the current detecting means
55 measured by actuating the electric blower 15A so as
to reach the predetermined air amounts Q1 and Q2 (Fig.
4) and a current output value from the current detecting
means 55 measured by actuating the electric blower 15B
so as to reach the predetermined air amounts Q1 and
Q2 (Fig. 4) become equal to each other.

[0081] Then, by correcting the current output values
from the current detecting means 44 by the correction
values stored in the storage means 59, respectively, so
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that the control means 16 makes the display means 47
display clogging of the dust collecting bag 13 when the
air amount Q during operation of the electric blower 15
is the first predetermined air amount Q1 (Fig. 4) or less,
and the control means 16 powers down the electric blow-
er 15 when the air amount Q during operation of the elec-
tric blower 15 is the second predetermined air amount
Q2 (Fig. 4) or less, the same operation and effect as of
the fourth embodiment described above can be obtained
such that, even when the control means 16 switches the
electric blower 15 to be actuated according to a prede-
termined condition, a display of the display means 47 or
power-down of the electric blower 15, etc., can be per-
formed at the same timing without depending on the ac-
tuated electric blower 15.

[0082] By setting the correction values to be stored in
the storage means 59 based on a current output value
from the current detecting means 55 when either one of
the electric blowers 15 is actuated, the calculation oper-
ation of the correction values can be lessened, and the
electric vacuum cleaner 10 can be provided at a lower
cost as such because the amount of data to be stored in
the storage means 59 can be reduced, and as the storage
means 59, a lower cost one can be used.

[0083] In the embodiments described above, as the
control modes of the electric blower 15 by the control
means 16, even control modes other than those de-
scribed above may be arbitrarily set.

[0084] Further, the operating unit to be operated when
the air amount Q during operation of the electric blower
15 is the predetermined air amounts Q1 and Q2 or less
can be arbitrarily set, and the predetermined operation
of the operating unit can also be arbitrarily set.

[0085] In addition, as the dust collecting part, a dust
collecting cup, a filter, or the like may be used.

[0086] The power cord may not be used as long as,
for example, a secondary battery, etc., installed inside
the cleaner main body 11 can supply the electric blower
15 and the control means 16 with electric power.
[0087] Further, as the adjusting means, not only the
adjusting resistor 45 but also an arbitrary impedance el-
ement, etc., whose impedance is variable can be used.
[0088] The electric vacuum cleaner 10 is not limited to
a canister type, and for example, an upright type having
a floor brush 28 connected to a lower portion of the clean-
er main body 11 or a handy type having a floor brush 28
connected to a front portion of the cleaner main body 11
can also be used.

[0089] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of the inventions. Indeed, the novel embodiments
described herein may be embodied in a variety of other
forms; furthermore, various omissions, substitutions and
changes in the form ofthe embodiments described herein
may be made without departing from the spirit of the in-
ventions. The accompanying claims and their equiva-
lents are intended to cover such forms or modifications
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as would fall within the scope and spirit of the inventions.

Claims

1.

An electric vacuum cleaner comprising:

a cleaner main body housing a plurality of elec-
tric blowers, and including a dust collecting part
located on a suction side of these electric blow-
ers;

an operable operating unit; and

a control means capable of switching the electric
blower to be actuated according to a predeter-
mined condition, for controlling operation of the
operating unit so as to make the operating unit
perform a predetermined operation when an air
amount during operation of the electric blower
is a predetermined air amount or less.

2. The electric vacuum cleaner according to Claim 1,

comprising:

a current detecting means for detecting and out-
putting a current value of an actuated electric
blower; and

an adjusting means for adjusting at least any
one of the current output values from the current
detecting means so that these current output
values are equalized when the airamount during
operation of each of the electric blowers is a pre-
determined air amount, wherein

the control means controls operation of the elec-
tric blower and operation unit, respectively,
based on a current output value from the current
detecting means which has been adjusted by
the adjusting means.

The electric vacuum cleaner according to Claim 1,
wherein

the control means includes a threshold table set for
each electric blower so that the operating unit per-
forms a predetermined operation when the air
amount during operation of each of the electric blow-
ers is a predetermined air amount or less.

The electric vacuum cleaner according to Claim 1,
comprising:

a current detecting means for detecting and out-
putting a current value of an actuated electric
blower; and

a storage means capable of storing correction
values, respectively, calculated based on differ-
ences between a predetermined reference val-
ue set in advance and current output values of
the electric blowers from the current detecting
means, wherein
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the control means corrects a current output val-
ue ofthe current detecting means by a correction
value stored in the storage means correspond-
ing to each of the actuated electric blowers, and
controls operation of the electric blower and op-
eration unit, respectively, based on the correct-
ed current output value.

The electric vacuum cleaner according to Claim 4,
comprising a current detecting means for detecting
and outputting a current value of an actuated electric
blower, wherein

the control means uses as a reference value a cur-
rent output value of any one of the electric blowers
from the current detecting means and corrects cur-
rent output values of other electric blowers from the
current detecting means and controls operation of
the electric blowers and operation unit, respectively,
based on these current output values.

The electric vacuum cleaner according to any one
of Claims 1 to 5, wherein the predetermined air
amount is an air amount when a predetermined
amount of dust has accumulated in the dust collect-
ing part.

An adjusting method of an electric vacuum cleaner
comprising a cleaner main body housing a plurality
of electric blowers, and including a dust collecting
part located on a suction side of these electric blow-
ers, an operable operating unit, a current detecting
means for detecting a current value of the actuated
electric blower, an adjusting means capable of ad-
justing a current output value from the current de-
tecting means, and a control means capable of
switching the electric blower to be actuated accord-
ing to a predetermined condition, for controlling op-
eration of the electric blowers and the operation unit,
respectively, according to a current output value from
the current detecting means which has been adjust-
ed by the adjusting means, wherein

the electric blowers are actuated so as to reach pre-
determined air amounts, respectively, with the elec-
tric blowers fitted into the cleaner main body, and
the adjusting means performs adjustment so that
current output values corresponding to the electric
blowers from the current detecting means become
predetermined values set in advance.
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