10 Novenber 2005 El ectric Vacuum C eaner CROSS REFERENCH N&VRHBADEES

APPLI CATI ONS The present application is. based on Japanese Priority
Docunent's P2001- 154611 filed on May 23, 2001 and P2001- 167761 filed on

- June. 4, 2001, the content of which is incorporated herein by reference.
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON: The present invention
relates to an electric vacuum cleaner and particularly to.a
battery-operated el ectric _vacuum cl eaner. DI SCUSSI ON OF THE BACKGROUND: As
a method of boosting the oftBGETer Y2RBUBr C4RPPER bl ower of a
battery-operated el ectric vacuumcl eaner to thereby enhance dust suction
power,. there has generally been known a nethod of increasing power.
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BACKGRQUND OF THE INVENTION
FIELD OF THE INVENTION:
The present invention relates to an electric vacuum
cleaner and particulérly to a batééry—operated electric
vacuum cleaner.
 DISCUSSION OF THE BACKGROUND:
| As a method of boosting the output of a motor-driven

blower of a battery-operated elegtric vacuum cleaner to
thereby enhance dust suction power, there has generally
been known a method of increasing power inputtedrto a
motor-driven blower‘- Described specifically, windings of a
motor—-driven blower are changed,.a current inputted to the
motor-driven blower increases, or a source voltage is
boosted to thereby increase the input to the motor-driven
blower. | \
| When an attempt is made to increase an input current
“where tﬁe motor-driven blower is made up of a commutator

motor, carbon at a brush pertion broﬁght into contact with

1




easy to break due to sparks devel oped in the conmut at or 10 No&HIRINR200E | S
hard to ensure reliability. To this end, there is considered a nmethod of
boosting a source voltage applied to a notor-driven bl ower as anot her

nmet hod of increasing the power inputted to the notor-driven blower. In the
case of a battery-operated electric vacuumcleaner, a nmethod of increasing
t he nunber of batteries is the sinplest as the nethod of boosting the
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al one isg e, T a et hod _of C hlgh volta e b Mdsing a boost
convertergggrgﬁi?gaﬁgsdggeggpr nggdggo sog$ I['%‘an)éexérmle t here

has beengéggggy gr§§ ?652 @ﬁﬁﬂgbnﬁglﬁgbgﬂét ubllcatlon Nos. Hei

8(1996) n"the case 0 hie battery-operated

el ectric vacuupy, Ehﬁéﬂéﬁd tEﬁe%SrYECSGHQE&ePSB Qhﬁgﬂﬁohsoﬁngoggtﬁ or mance
inportant for a user. However, the electric vacuum cleaner s acconmpanied

by a propl sguthat vehenga BeRstc0BYEA! ﬁBtS!rr-EiEﬁrehsb'IB%E:e‘lsto the electric
vacuum cl eaner, the sérvice hour per charge Is shortened due to a | oss

pr oducedanu@narbﬁ@ﬁhbagothgnzé@ééggﬁgbinéhgobegstm aevedt eb %hrecwt The
i nvention disclosed in Unexam ned Patent Publication Na_ Hei

8(1996) -R@¥3 L33t svenebrawktppedimi i acasii &£ Ngs PBSAS-EBErs¥EEChi ng a
power supply for supplying 2 10 Novenber 2005 power to a notor-driven
bl over telanyrbnevatuamcoleBneral a method of increasing the number

| of batteries is the simplest as the method of boosting the
source voltage. However, when a high voltage is'required, a
battery will increase in size when an attempt to realize it
by virtue of the battery alone is made-- Thus, a method of
acquiring a high voltage by using a boost converter circuit
has been proposed to solve it. As such an example, there
has been known, for example, Unexamined Patent Publication
Nos. Hei 8(1996)-224198 and 2001-16845.

In the case of the battery-operated electric vacuum
clganer, the service hour per charge is one of performance
important for a user, However, the electric vacuum cleaner
is accompanied by a problem that when a boost converter
‘circuit is mounted to the electric vacuum cleaner, the
service hour per charge is shortened due to a loss produced
~upon boosting the voltage by the boost converter circuit.
The invention disclosed in Unexamined’?atent

+ -~ Publication No. Hei 8(1996)-224198 is one equipped with a
switching means for switching'a power supply for supplying
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source power and a secondary battery- Wien power-is suppNcesmbsramoshe
secondary battery to the notor-driven blower, a voltage in the power is
boosted by a boost converter circuit to drive and control an AC conmut at or
‘notor. However, Unexam ned Patent Publication No. -Hei. 8(1996)-224198 does
not show a specific disclosure about the relationship between the driving
operations of the electric vacuum cleaner and the operation of the boost
converter cirCﬁ%t and do&@ not pggvide suggestions either. Therefore, the

el ectri PVARTUNY cf eBREPEWIT hVEREPL LR¥BRILPy ARYh QP e P &s Fmanre Aour ce
o Uher CBAREREPPHEE Q87uT CBHONY=per BERAPOR- astHORGPAESPOLEI b e v Lh a
ot her hahbPLheaht Rl i O SRIREY e FbREYRBo KR B8 Mo 19550160 does
not showy, g0 Ut i op, Qéééé?ngt?%ggg?gFggiigggggﬁa gLl ar 1o Unexam ned

Pat ent Publication nexam ne at ent Publication

No.  200def8AB. $i 8Phyu FESEs | 8RBy h@ﬁdtésnekgftém&a% Gleggner is

equi pped wth the boost converter circurt an oes not show a specific

descr | ik NikeAldots Ofrdin IR AIFRINN Rt ieets Song! | ¥bng Oper ati ons.
on o

of the electric vacuum cleaner and the operati t he boost converter

ci rcui t -g [Ieyef 0241 4iexsda nesk PSRt s Pybbi£21 L 08 MNe1 0200& L uhovenber
2005 16845 does not show any solution to the demand to reduce the power
consunptilon 16sl 4 EOSIEDP| 1fe Rskrialiee tde] $BhY | §ferations of the
electric vacuum cleaner and the operation of the boost
converter circuit and deoes not provide suggestions either.
Therefore, the electric vacuuom cleaner with the secondary

battery as a drive source practically involves a demand to

reduce power consumption as practicable to thereby make the

service hour per Charge as long as possible with a view
toward lightning cumbersomeness such as a charging

operation. On the other hand, Unexamined Patent Publication

.No. Hei 8(19896)-224198 does not show a solution to such a
demand.
In a manner similar to Unexamined Patent Publication

No. Hel 8(1996)-224198, Unezamined Patent Publication No.
2001—16845 simply describes that the electric vacuum
cleaner is-equipped with the boost converter cirﬁuit and
does not show a specifie degcription indicative of the

' felationship between the driving-operations of the electric
vacoum cleaner and the operation of the boost converter

circuit. Therefore, Unexamined Patenl Publication No. 2001~
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hour per charge as |long as possible for the purpose of 16 NsRRBeIIDOEhE
cunber soneness such as the charging operation, for exanple Particularly
when a use formof the electric vacuum -cleaner is taken into

consi deration, a user does not use a cleaner at all tines in a state in
whi ch power consunption is set to a maxi mum and dust suction power is kept
in the highest state. Therefore, there has been a demand for the

provi sion of an electric vacuum cl eaner having functions -such as an

abll 11y ey kR0 MR RL LA SJIHL P & AP enllied 16 Loadesi Ted to put

into practical use an ectri'c vacuum cl eaner equi pped with a boost

convert gh,o g;io[%g tootsii? 16 RSl SUPRIAL1BS Shdlihdie SOME CEertrickS

necessary t e Into consideration, for exanple, avoldance of abnor nal

condi ti g%, O enaleel st IVAGHWE (dLansle A5 Al d@rpbseoperation of the
boost converter ~circuit, protection of a battery and respective

constit ugiintMige FoR @Rt agalnst ddhecmpasidteonay mal function of
t he boost converter circuit, an influence on the notor- driven bl ower at

the opersydreitioh,t Forbessiugaenverter -circuit, and the relationship
bet ween the operation of the boost converter circuit and dust suction
power, etc Howavehcudrirly Whexam nest HatrentofPullle csltdoinr ND- vaNeum
.8(1996) -224-198 ha's described that upon boo5ting, a boost 10 Novenber
2005 voldlageeyr dduallkernr iises fovomialdtivel t ayerdar adogps enet ense ned
vol tage, the present publication does not show itens required upon putting
i nto pradisise@lr ageaflletimes in a state in which power consumption
is set to a maximum and dust suction power is kept in the
highest state. Therefore, there has been a demand for the
provision of an electric vacuum cleaner having functions
such as an ability to make long the service hour per charge.
When it is desired to put into practical use an
electric vacuum cleaner equipped with a boost converter
circuit with a DC power supply as a drive gsource, it is
necessary to take into consideration, for example,
avoidance of abnormal conditions of the electric vacuum
cleaner incident to the operation of the boost converter
circuit, protection of a battery and respective constituent
eiectronic components against the operational malfunction
of the boost converter circuit, an influence on the motor-
driven blower at the operation of the boost converter
gircuit, and the relationship between the operation of the
boost converter circuit and dust suction power, etc.

However, while Unexamined Patent Publication No. Hei

'8(1996)~224198.has described that upon boosting, a boost




el ectric vacuum cl eaner equi pped with the boost convert éd Noeembern 20081 th t he
DC power supply as the drive source, e.g., any disclosure such as a
reduction in power |oss involved upon boosting and does not show any

- suggestions either. Further, Unexam ned Patent Publication No. 2001-16845
does not disclose these technol ogies either. 10 SUVWARY OF THE | NVENTI ON
Enbodi nents of the present invention seek to hold to a required mninum a
‘power | oss produced due to the nounting of a boost converter circuit in an

el ectric wacuys hratheansg’ regesppednwat holheoboggd €onverter circuit with a
DC power supply as a drive source. Enbodi nents of the present invention

seek tO MAGURE ernl nSiZ &caARAgeS| GRk, paBseheChib i ¥ACLMN Ldaanrit equi pped
with a boost converter circuit with a DC power supply as a 20 drive

source. AG didkéhst @ coiieddmepbs Pﬁttbﬁgeiﬁgérgaﬁad@ma&mugé earer of the
present invention, a voltage supplied to a notor-driven blower with a DC

pover supllectas A vaiduve ciedhee kgubppstiediby BhdaasdstCUBtRId@lerCircuit to
t hereby 25 increase the output of the notor-driven blower so as to enhance

dust 5uctdimlﬂw@ri.thmhepmsFataeir_ngaﬁpwna@r@wé desive s hNanvanber. 2005 as
.operation nodes of such an electric vacuum cl eaner, an operation node for

boost i ng apemeri sicpisitred stieht Be BDEeRucdibyem bbover Dy altwageceonverting
means for boosting a voltage outputted fromthe DC power supply and
t hereby upon boosting and does not show any suggestions either.
Further, Unexamined Patent Publication No. 2001-16845
does not disclose these technologies either.
10
SUMMARY OF THE INVENTTON
Embodiments of the present invention seek to hold to
a required minimum, a power loss produced due to the
mounting of a boost converter circuit in an electric vacuum
15 © cleaner equipped with the boost converter circuit with a DC
power Supply as a drive source.
Embodiments of the present invention seek to reduce
in size and weight, an electric vacuum cleaner equipped
with a boost converter circuit with a DC power supply as a
20 drive source.
According to embodiments of the electric vacuum
cleaner of the present invention, a voltage supplied to a
‘motormdriven blower with a DC power supply as a drive
source is boosted by a boost converter circuit to thereby
25 increase the output of the motor-driven blower so as to

enhance dust suction power. The present invention provides,




5 supplying power to the notor-driven blower, and an openatémpBerrodg for
deboosting the power inputted to the notor-driven blower by the voltage
converting nmeans. Consequently, the power inputted to the notor-driven

bl ower can be boosted only when really required, and a loss in 10 power

- produced due to the nmounting of the voltage converting neans can be
"reduced. In accordance with a first aspect of the present invention, there
iS provided an electric vacuum cl eaner, conprising: 15 a notor driven

bl ower driyespemdtiomn nldAd<ROWET ssdPPkY edscardbi vecEaMr 6BcaRdd, vl t age
converting means for boosting a voltage outputted fromthe DC power supply

and supplypargathiosemdde fdie bmiseingl pvaerbiapattedOtehanacherdzed in that:
switching neans for switching an operation node of a non-boost operation

node for dtitvard Hingdheyoulwhgeokbagertohgt heabe pewepossPphy 40 the
notor-driven blower and a boost operation node for outputting the output

vol tage 2mltoest edtputithel \folon@aeC0nVebieRsABEN$ st P ABE@r - dri ven
bl ower; 10 Novenber 2005 an operation node switching control unit for

sel ecbi Ngsupie viony Reeslr eperakl abtroRdarovehhpl1bRes] agpesati on node; and

el ectric vacuum cl eaner control neans for controlling
operation mode for deboosting the power inputted to the
motor-driven blower by the voltage converting means.
Conéequently, the power inputted to the motor-driven blower
can be boosted only when really required, and a loss in

10 power produced due to the mounting of the voltage

converting means can be reduced.

In accordance with a first aspect of the present
invention, there is provided an electric wvacuum cleaner,
comprising:

15 a motor driven blower driven with a DC power supply
as a drive source; and

voltage converting means for boosting a voltage
ocutputted from the DC power supply and supplying powef to
the motor-driven blower,

20 characterized in that:

switching means for switching an operatioh mode of a
non-boost operation mode for outputting the output voltage
of the DC power supply to the motor-driven blower and a
boost -operation, mode for outputting the output voltagé

25 rboosted by the voltage converting means to the motor-driven

blower;




5 the switching nmeans according to an sel ect operation ¢of NbnbPREHELT ON
node switching control unit and thereby switching between the operation
nodes for the notor-driven blower. BRI EF DESCRI PTI ON OF THE DRAW NGS A nore
conpl ete appreciation of the present invention 10 and many of the
attendant advantages thereof will be readily obtained as the same becones
better understood by reference to the follow ng detail ed description when
considered in connection with the acconpanyi ng draw ngs, wherein: 15 FIG

1 is a perspectiave vipewashow Ngnéde Oukwakehiagpeasance10f aniel ectdqd ¢
. vacuum cl eaner according to an enbodi rent of the present invention; FIG 2

is a crossesectimpal théewnshopbagta gpskacupn enbheyedr n ke afhodi ment of
the present invention; 20 FIG 3 is a circuit diagramillustrating one

exanpl e 6apdfaiNovemeie 203R1 s of a control circuit of the electric vacuum
cl eaner according to the enbodi nent of the present invention; FIG 4 is a

circuit di agraneXepicid Rghdnti QWahefrokoat rvdl hagascepverbhhgoeansg of the
el ectric vacuum cl eaner according to the enbodi ment of the present

i nventi onthd | &l el ind Midi £ Woee rehagagbehhSkkCedt agpamt cORCEptuad | y
showi ng the manner of magnetic flux of a reactor which constitutes the
vol t age - copwesitidng e SwilldBing icdnafoexphanabodytHeaghandl tastnqt i ng
between the operation modes for the motor-driven blower.
BRIEF DESCRIPTION OF THE DRAWINGS
A more complete appreciation of the present invention

10 and many of the attendant advantages thereof will be
readily obtained as the same becomes better understood by
reference to the following detailed description when
considefed in connection with the accompanying drawings,
wherein:

15 ' FIG. 1 is a perspective view showing an outward
appearance of an electric vacuum cleaner according to an
embodiment of the present invention;

FIG. 2 is a cross—sectional view showing a dust cup

employed in- the embodiment of the present invention;

20 ~ FIG. 3 is a circuit diagram illustrating one example
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currents that flowin a voltage converting neans main ¢o Nevehber20wg! t age
outputted therefromand a pulse signal -outputted therefrom FIG 7 is a
circuit diagram.depicting an exanple of a configuration of a voltage
converting control nmeans of the electric vacuum cleaner according to the
enbodi nent of the present invention; FIG 8 is a timng chart show ng a
pul se signal-and a triangular wave; FIG_ 9 is a circuit diagram of an
operation node switching control unit of the electric vacuum cl eaner
accor di ©F o aord b edinmnitt off tthe prlestimid mesntirogldd&r 10 is an

expl anatory diagramillustrating one exanple of operation control for the
el ect ri @cpaagimg dedier edwshidions of tile anpeimentnointien present .
invention, FIG 11 is a circuit diagramdepicting another 7 10 Novenber
2005 exanpl e 8fG-héd déner &1l rEwidyidi aghr aph @lan igdrimiac a auinanit| kaner
according._to the enbodinent of the present invention; FIG 12 is a circuit

di agr am"SH&ERIg SOVEHHEY MeeFpIed $he R RO VATHERiFLeAN e el ectric
vacuum _cl eaner accordin o t.he enbadi nent of the present invention; FIG
13 is aESFPEﬁingdité?gFg’rﬁ ig%mtn@fatéﬁ IRregeRt Hayvedakiite of the
Contr0|_CirCU%&GQfStgg,glﬁghrL%rve characteristic diagram
conceptually showing the manner of magnetic flux of a
reactor which constitutes the ﬁoltage converting means;

FIG. 6 is an explanatory diagram illustrating
currents that flow in a voltage converting meané main
circuit, a voltage outputted therefrom and a pulse signal
outputted therefrom: h

FIG. 7 18 a circuit diagram depicting an example of a
configuration of a voltagé converting control means of the
‘electric vacuum cleaner according to the embodiment of the
present invention;

¥FIG. 8 is a timing chart showing a pulse signal -and a
triangunlar wave;

FIG. 9 is a c¢ircuit diagram of an operation mode
switching controel unit of the electric vacuum cleaner
according to the embodiment of the present invention;

FIG. 10 is an explanatory diagram illustrating one
examplelof operation control for the electric vacuum

'cleaner according to the embodiment qf the present
invention:

FIG. 11 is a circuit diagram depicting another

A
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vacuum cl eaner according to the enbodi nent of the presend NovaviB&idoos, FI G
14 is a circuit diagramdepicting a still further exanple of the control
circuit of the electric vacuum cleaner according to the enbodi mrent of the
present invention; FIG 15 is an explanatory di agram show ng anot her
exanple of the operation control of the electric vacuum cleaner according
to the enbodi nent of the present invention, FIG 16 is an explanatory

di agram depicting a further exanple of the operation control of the

el ect ri ceXREERLAN Ok | i ForHerDk dFiCEt tle Brb ol el of vadieupr esent

invention; SIG 17 is an explanatory diagramillustrating one exanple of
operat | R &YUHIF AAcerrdiy darthefenbodigeant operthe arremeret of the el ectric
vacuum c) eaner; 8 10 Novenber 2005 FIG 18 is an explanatory di agram
depi ct i " EHE1Y%anpl e of operation control at the stop of the boast

operation nod Ica the .el ectric vacupm cl ea%ﬂ G 19 is a circuit diagram
showi ng-a sti liT$urthér’® ZeXamive e add ing @ fidridt€tne el ectric
vacuum cl eaner rding .to the enbodi t of the present invention; FIG
20 is a G %’C;tg’rearﬁciqﬁ’i?slt FH A cg‘iEincrt}e $RTHEC SEMPIR of the
Contr0|é¥éé§gé égééggiﬁa(¥grgﬂé embodiment of the present ' |
" invention;
FIG. 13 is a circuit diagram illustrating a still
further example of the control circuit of the electric
vacuum cleaner acceording to the embodiment of tﬁe present
invention;
FIG, 14 is a circuit diaggam depicting a still
further example of the control circuit of the electric
vacuum cleaner according tQ'the-embodiment of the present
invention: |
FIG. 15 is an explanatory diagram showing anothér
erample of the operation control of the electric vacuum
cleaner according to the embodiment of the present
invention:
FIG. 16 is an explanatory.diagram depicting a further
example of the operation control of the electric vacuum
cleaner according to the embodiment of the present
 invention;
FIG. 17 is an explanatory diagram illustrating one
example of operation contrel at the start of a boost

operation mode of the electric vacuum cleaner;
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vacuum cl eaner according to the enbodi nent of the preseny NovénMBsHI008; FI G
21 is a circuit diagramshowng a still further exanple of the control
circuit. of the electric vacuum cleaner according to the enbodi ment of the
present invention; FIG 22 is an explanatory diagramdepicting a still
further exanple of the"operation control of the electric vacuum cl eaner
according to the enbodi nent of the present invention; FIG 23 is an

expl anat ory dig§$an1shpmjng a still further exanple of the operation

control of thd¥tect}its Facemmlanatony diegranndepbcthngeanadi nent of the
present invention, FIG 24 is an explanatory diagramillustrating a stil
further TR Of IWMREYPEPAITHREOht#bI the $hap efekbei BoggEuum cl eaner
according to the eandi nt. of the 9 10 Novenber 2005 present invention;
16 25 TREATHM ] ‘:ﬁii‘g]gr%o"é]p‘?%‘ﬁh@ YAGHPR| cle@ReRer exanpl e of the
control circuit. of the electyic .vacuumcle ner,accordinﬂ%af t he enbodi nent
of the present T9nenti®it FEYE rEEET SHYWIRAER afiF s WEYRE¥ ur t her
I P f t@ j it d th I ti f th
exanmpl e e r.Gu use or. e.vq%% e converting neans o e
electri ce}é\%én i E et;hnéerc%%%%? i T8 g‘%ﬁ%ﬁ%‘ﬁ%rb‘fz YREYYPr esent
I nventl Qyeaner according to the embodiment of the present '
invention:
FIG. 20 is a circuit diagram illustrating a still
further example of the contrel circuit of the electric
vacuum cleaner according to the embodiment of the present
invention;
FIG. 21 is a circuit diagram showing a still further
example of the control circuit of the electric vacuum
cleaner according to the embodiment of the present
invention;
FIG. 22 is an explanatory diagram depicting a still
further example of the operation control of the electric
vacuum cleaner according to the embodiment of the present
invention;
FIG. 23 ig an explanatory diagram showing a still
further example of the operation control of the electric
vacuum cleaner according to the embodiment of the present
invention; |
FIG. 24 is an explanatory diagram illustrating a

stil]l further éxample of the operation control of the

electric vacuum cleaner according to the embodiment of the




FIG 27 is an explanatory diagramillustrating currents {0nNvembavedos a

vol tage converting neans main -circuit of the electric vacuum cl eaner
according to the enbodinment of the present invention, a voltage outputted
fromthe voltage converting neans and a pul se signal outputted therefrom
FIG 28 is a front view show ng anot her exanple of an operation unit of
the electric vacuun1c|eaner according to the enbodi nent of the present
|nvent|onr FIG29 is a . front view depicting a further exanple of the
oper at i oREGRFRELo fnYﬁﬁtéP%ctrlc vacuum cl eaner according to the enbodi nent

of the present, ion; and FIG30Q.,is a circuit dlagran1| | ustrating a
further exanpﬁ;‘jé([’J %héso%e?éf?%ht H%ggﬁFtGﬁPﬁﬁtbﬁgrétPEH dnit of .the

Cnvent | ofe LGB SHERRRE P 008 CRthfokor HEGRRF PTF O Er S HAE TBREFERRED
_ I
Egggfﬂbed asegg%§£é§g5§g€8?%$§€;§°g%héFgﬁgogiﬁgﬁglngegééggf§%eyleM/shOMAng

an exterpalencpgfiguration of an electric vacuun1c|eaner according to the

present enbo |nent The el ectric vacuun1c|eaner according to the present
enbodi ment hastgcagﬁiéngegifghlngg q¥ éuQEBSEhQQEMPES””eCtEd
wWth an extension pipe 4 used as a eX|b e con ecting pipe achab

provi dedofM e %ﬁb@iﬁi@%%d'f&ﬁttl@@d‘)’oﬁt%e'éénvertlng means of the
electric vacuum cleaner according to the embodiment of the

present invention;

FIG.27 is an explanatory diagram illustrating

currénts that flow in a voltage convertlng means main
circuit of the electric vacuum cleaner according to the
~ embodiment of the present invention, a voltage cutputted
‘from the voltage converting means and a pulse signal |
outputted therefiom:r
FIG.28 is a front view showing another example of an

operation unit of the electric vacuum cleaner according to

the embodiment of the present invention;
FI1G.29 is a front view depicting a further example of "“
the operatipn unit of the electric vacuum cleaner according
to the embodiment of -f_he present invention; and
FIG;3O is a circuit diagram illustrating a.further
‘example of the operatién mode switching operation unit of
the electric vacuum cleaner according to therembodiment-of

the present invention.




| eadi ng end portion is detachably attached to a body i nieNovefBercf00d body
case 2 thereof. A notor-driven blower 6 and a DC power supply 10 (see FIG
3) are built in the body case 2. A handle 8 used as a knob neans is

provi ded on an upper surface of the body case 2. The handle 8 is forned in
a substantially Y-shape as viewed in a plane surface. Charge term nals
(not shown). set to a charging bed or base to supply power to the DC power
supply 10 for thereby charging the DC power supply 10 are provided

subst anti al | yPETHILRe RRSERIPDIOW QRATHE aEREPERREDR BHWHDIHMBRTR. The hose
body 5 having flexibility has a base end detachably connected to the body
inlet 30 so asP¥eferyamnaileutiomatts efethagprorest denvént henneidbl - dri ven

bl ower 6 through a dust cup 31 (see FIG 2) used as a closed-end

cyl i ndriRaldeRErihed 1RAI9DPE UG pl WkRroagh o30. out | ets or exhaust ports
32 open in a .substantially front 11 10 Novenber 2005 |ateral direction in

comuni cati on ¥h%h % i foRFLTRGIETVe i rsiwing qut i exeetmaki de pl ate

portions_of_.the bod case 2. A hand-control 7 used as an _operation neans
bent in %On%ltﬂ)‘ﬁaai?ﬁ%él‘16 aty SHEFTHOrfATR FFiRanrE 2gceringativng end of

t he hos 0 rESS.eThe angd control .7 ig provided wwth a control unit 9 used
as a coﬁtttfol ot &%tﬁ’%oﬁérﬁnr{at ihﬁoéﬁcﬁl\ﬁngﬁé‘uﬂ’i‘“ & eoger ated with
Ergsfeld?gaﬁzr ozg%{irf%;n toog%reatpq_"résen h Vgldiinpenlztl %asz’a tchoengiugérggfogl has a
wherein a hose body 5§ detachabiy connected with an
extension pipe 4 used as a flexible connecting pipe
detachably provided with a suction or inlet bodg 3 at its
-leading end porﬁion is detachably attached to a body inlet
30 of a bgdy'case 2 thereof. A motor-driven biower & and a
DC power supply 10 (see FIG. 3) are built in the body case
2. A handle 8 used as a knob means is provided on an upper
surféce of the body case 2. The handle 8 is formed in a
substantially Y-shape as viewed in a plane surface.

Charge terminals (not shown) set to a charging bed or
base to supply power to the DC power supply 10 for thereby
charging the DC péwer supply 10 are provided substantially
in the center of a rear face of the body case 2.

_ The hose body 5 having flexibility has a base end
detachably connected to the body inlet 30 so as to
- communicate with the suction side of-the motor—driven
blower 6 through a dust cup 31 (see FIG. 2) used as a
closed—end cylindrical dust collection cup. A plurality of

outlets or exhaust ports 32 open in a substantially front

11




structure, and (the dust cup 31) is provided with a dustg NogeHbdrdoes 34
extending along the side wall of the dust cup. 31. A prefilter 33 forned
of a nmesh nenber having perneability is detachably attached to a
substantially Central upper portion of the dust cup 31_ Further, a dust
cup exhaust port 35 is provided over the prefilter 33. The dust cup
exhaust port 35 conmunicates with the notor-driven blower 6_ Thus, the
dust cup, 31 having such a structure nakes use of a dust collection system
for actit2l§riy) tHereGhohdt - e | QarIBnboptient withethbympbbatdraven

t or nadi Cl?ﬂ!;clf%eeq](cyd onical ly)- and separate dust and air by centrifugal
force. | t@ia5e delhned chr | etde oplaystrartieng afpaberbogrck may be
used as the st collection system Further, the operation node swtching
control % shares the use of. a power switch for the motor-driven 12

10 Novenber 29\021 bl ower 6 %dﬂ s configured so as to be capabl e of
selecting and $&F ST Ur AIFESA A5 (3P V2L JPRS noRiet Fora
-respectj.ye ringing the nmojor-driven blower 6 to driven  states
di ffer erﬁu\{}érté%qz&ﬁgq‘ not éﬁeq}es%‘?%eb&s%'é‘&ﬁ‘lg 13y, theslendimgiondi G 3, a
control i S 9a . for stgp.setting corresponding. to an’
oper at i (gir?'ltrrttt? e,h(ogii\g ?:DO%M 8‘{' bltf?'t%gﬁla@g F(S’Ptlr&% g;ésat}ﬁ léiﬁdtei"ﬁd:h a
correspdisng1 Qi3 ORY3 i ede.and a control. button 9c for high-
operation setfi ngl_corr_espon(?f.éﬁng-_to A 'opec?%tcl"%}ltrg%]depaarrfé 2 cuential |y
arrangegoyi¢g oy wheds i 2dd Mo Idhddlted with the fingers of an

operator. -

As shqwn in FIG. 2, the dust cup 31 has a closed-end

structure, and_(the dust cup 31) is provided with a dust

cup inlet 34 extending along the side wall of the d;st cup -

31. A prefilter 33 formed of a mesh member having

permeability is detachably attached tc a substantially

central upper portion of the dust cup 31. further, a dust

cup exhaust port 35 is provided over the prefilter 33. The

dust cup exhaust port 35 communicates with the rnetoxr—-driven
blower 6. Thus, the dust cup 31 having such a structure
makes use of a dust collection system for activating the
motor~drivgn blower & to thereby rotate air tornadically
(cyclonicallyr and separate dust and air hy'centrifugal
" force.
Incidentally, a dust collection system using a paper
pack may be used as the dust collectidn system.
Fu:ther,'the operation mode switching control unit 9

shéres the use of a power switch for the motor—-driven

12




direction of the extension pipe 4 as viewed fromthe hosgnoRQENarD00EControl
circuit] A configuration of a control circuit for the notor- driven bl ower

6 enployed in the electric vacuumcleaner 1 having such a structure, and
its operation will be explained with reference to FIGS. 3 through 10 The
notor-driven blower 6 placed within a housing 2 is connected to a power
supply circuit via a swtching part 12a used as a switching neans. The
power circuit conprises the DC power supply 10 chargeable via the charge
term nahs t vert i S i C oposts a
Vol T age ST o 1 okt (PR S SN DB I SRR
not or - drg _ . i 'ngﬁggt i . netic rel ay
and is fn\gﬁ&mt%ﬁ agé)ul}gga%wc%(rgr%ent, to ﬁ%v?'\:/éiénlsae{:l?g} Fdﬁésr'exm eit, ,
t her eby rpaydaeriivd 1 % i JNaye nhigd x@&&%ﬁam&éﬂﬂf&éﬁ@ﬁ% | v el ectric
vacuum cl eaner control neans 13 I1s connected to control termnals of the
sW t chi RgapRes didEercHie BbACtdie ARAHED Cl paBELi6RAL kpbcARARS 133 conpri ses
a notor-driven blower control nmeans 14, a voltage conversion control
nmeans las ShoWrPAWEFIUPE,Y audtFdINGuRYS Hwitdkh Sy agegeans 17 and a
timer neans 18, etc. The electric vacuum cleaner control nmeans 13 is
connect dert @ thope seamelral icur rage il i Gire iopidrelt iem mddeqf 4 he hand
control 7. And the electric vacuum cl eaner control nmeans 13 is

control button 9b for low operation setting corresponding

to an operation mode, and a control button 9¢ for high~

operation setting corresponding to an operation mode are
gequentially arranged side by side in a line in the
direction of the extension pipe 4 as viewed from the hose

body 5.

[Control circuit]
A configuration of a control circuit for the motor-

driven blower 6 employed in the électric vacuum cleaner 1

having such a structure, and iﬁs operatieon will be
_explained with reference to FIGS. 3 through 10.

The motor-driven blower 6 placed within a housing 2
is connected to afpower supply circuit via a switching part
iza used as a switching means. fhe power éircuit comprises
the DC power supply 10 chérgeable via the charge terminals
(not shown), and a voltage converting means 19 which boosts
& voltage outputted from the DC power supply 10 and outputs
it to the motor-driven blower 6. The switching part 12a is
én electromagnetic relay and is a part which causes a

current to flow in a coil to excite it, thereby performing

13




connected to a display nmeans 20 including a plurality ofioNo@ghb&dos Ng

di odes di sposed over the housing 2, a thermstor 21 for neasuring the
tenperature of the DC power :Supply .10r a resistor RO used as an
identifying neans for a secondary battery 10a, a voltage converting neans
i nput voltage detecting portion 22, a voltage converting neans output -
vol tage detecting portion 23, etc. The electric vacuum cl eaner contr ol
means 13 controls the whole electric vacuumcleaner 1. The electric vacuum
cl eaner BoBVibFhiBEEnSPEeI8tEBAPrises a plurality of circuit parts and a
plurality of mcroconputers or is-configured with a one-chip

m croconput er 48 €hectEht eyacuul crleznef reentrol mearsi530isR and a
resistor R2 |s connected between_ both ends of the secondary battery | ba.

The el ectPirrevhedubrcreaherl chptrinakeapt bize | swibphtegeparb 1Re-vol t age
converti means, i nput voltage detecting 14 10 Novenber 2005 portion 22

bet ween fﬁ% ?g‘gf:gf:bgsvﬁu%og%&?n%dc%nwjf Jeang)j 13 deerpyishe fesistors Rl
and R2 is a PLied to t?e el ectric. vacuum c| eaner control neans 1.3_
Simlarl¥° ‘g SAFLEER CPITERT OPPErob ot dhd"2 T3 Seryeraieg
connected.. e h, gnd the notor-. driven blower 6  The electric
‘vacuum c elgﬁ%ér;\fclg% l?%’)l lﬁ’éa%s&gl Y- B ]C‘féﬁorf’gt‘?ﬂ’él%di“?%% tBnv@rting

T oot ohta0s 271 FRL S LB A 1 R0 iRE Rt RO oo
vacuum ¢leaner coptrol means 13 is connected toc the
operation mede switching cintreol unit 9 of the hand control
7. And the electric vacuum cleaner control meané 13 i=s
‘connécted to a display means 20 including a plurality of
light-emitting diocdes diéposed over the housing 2, a
thermistor 21 for measﬁring the temperature of the DC power
supply 10, a resistor RO used as an identifying means for a
secondary battery 10a, a voltage converting means input
voltage detecting portion 22, a voltage converﬁing means

" output voltage detecting portion 23, etc. The electric
vacuum cleaner control meéns 13 controls the whole electric
vacuum cleaner 1. The electric vacuum cleaner control means
13 comprises a‘plurality of c¢ircuit pérts'and a plurality
of microcomputers or is configured with a one-chip
ﬁicrocomputer as the center. |

-A.ée;ies circuit of 2 resistor R1 and a resistor R2
is connected between both ends of the secondary battery iOa.
The electric vacuum cleaner control means 13 is connected

1o the voltage converting means input voltage detecting

14




to the electric vacuum cl eaner control neans 13. The not9NovémbyEmosl ower
control neans 14 is connected to the stop setting control button 9a, the

| ow- operation setting control button 9b and the high-operation setting
control button 9c of the operation node switching control unit 9
respectively. These stop setting control button 9a, |ow operation setting
‘control button 9b and high-operation .setting control button 9c are
operated to performswitching to the switching part 12a, thereby inputting
any one pbramhonoRfphttwekhaghebpestisdoly Rheawdl Rage agen\eriditgigeans 19
and a voltage outputted fromthe secondary battery 10a to the notor-driven
bl ower 6ditvb@:gomer tBeppkyisthesDR1paner Reuppl wpplikar tsuppleyi ng power
conprises a secondary battery 10a obtained by connecting batteries such
as a ni cképctadai vacihinCd)ebuet ecyntachi mkehsndBal hydride battery, a
lithiumion battery, etc. in series in 15 10 Novenber 2005 plural nunbers,
a therm stor 23implagkystadrs®O¢sedinsuah ofdentesyshgrnB3nsngdba and a
thernmostat 27, etc. A plus termnal of the secondary battery 10a is

connect eHeFHSHRE RAJLHf Comreshed fostueenr7bofheends tlfiethet ertoend t her eof
is connected to one end of the resistor RO [voltage converting neans] An

exanpl e SFIECRIMFPERF afi o 6T SUREHASIG SREUED fvkaatel aeaksolonéanst he

nDtor-drigen blower 6 in the
_ 5 1s connected to the voltage converting means output

voltage detegting‘portion 23 between these resistors R3 and
R4. A voltage divided by the resistors R3 and R4 is appliéd
to the eléctric vacuum cleaner control means 13:
The motor~drivan blowe# control means 14 is connected
‘to the stop setting-control gutton 9a, the low-—operation
setting contrel 5utton Sb and the high-operation setting
control button 9c of the operation mode switching control
.unit 9 respectively. These atop setﬁing control button 9a,
iow—opexatioh gsetting control button.Qb and high-operation
setting control button 9c are operated to perform switching
to the switching part 12a, thereby inputting any one of an
output véltage boosted by the voltage converting means 19
and a voltage outputted from the secondary battery 10a to
the motor-driven blower Sq
fDC power supply]
The DC power sﬁpply 10 for supplying power comprises
a secondary battery 10a obtained by comnecting batteries
‘such as a ﬁickel—cadmium (NiCd) battery, a nickel metal

hydride battery, 'a lithium ion battery, etc. in series in

15




el ectric vacuumcleaner 1 is next shown in FIG 4. The 1§@lov@gperc@ogerti ng
means 19 conprises a nagnetic part 50 .such as a reactor which plays a
role in storage and enission of energy, a switching part (Q 51 using a
sem conductor swi tching el enent such as a MOSFET, a bipolar transistor or
an | GBT or the like, a counter-flow preventive part 52 (diode) for
preventing a counterflow of the energy, a capacitor 53 corresponding to a
capacitive inpedance part elenent, and a voltage converting control neans
15 or -t hBIPrRE. N¥REEEEacRoFDEEBASEOTL Rd s maghEsietogaR0 SGesh irciagal | v
conprises a andLngS&coil) and a core_nmade of a magnetic material such as
ferrite, *HepEIAYIRAGReaNE 6, japd & LRPEBPStakn 2dmoRfFous al | oy or the

| i ke. The reactor_stores eneigg bx inserting the core into the w nding and
allowing a c r%%?stéeFP%RF'n thehGi AErARI2aRaPehEESYt A% AS gy in re

ponse to f peration _of the switghin art (Q 51. 16 10 Novenber 2005
As the fggﬁpgggeghgoc%?g,e yogetﬁﬁn%ﬁ8ﬁ8g?g5tsgﬁenﬁgﬁrﬁﬁﬁnf €3 torpid form
or the Ij The ,v copversion. cqonitrol means 15 has the, function of
controlI#ﬁgefhgﬁgm?%%ﬁgﬁg %grgoﬁhfcgfgf P oﬁgogpanﬁ%tﬁgeoﬁ?ﬁﬁﬁtyﬁltage of

- the secopgary battery 10a, i.e., setting the frequency and the duty, which"
is defined by on Tinme! (on Tine + off tinme), of an on/off pulse signal

-and outpgﬁgigg?éhgoﬁyéf@iﬁ'gﬁégnsf vol tage (boost rate) outputted froma

vol tage converiing neans incircuit 19a
: An example of a configuration of the voltage

converting means 19 for the motor-driven blower 6 in the
electric vacuum cleaner 1 is next shown in FIG.-4- The
Vvoltége converting means 19 comprises a magnetic part 50
=éuch as a reactor which:piays a fsle in storage and
emission of enerqgy, a switching part (Q) 51 using a
- semiconductor switching element such as a MOSFET, a bipolar
transistor or an IGBT or the like, a counter-flow
preventive part 52 (diode) for preventing a counterflow of
the energy, a capacitor 53 corresponding to a capacitive
impedance part element; and a voltage converting control
means 15 of-the like.

The reactor used as the magnetic part 50 principally
cdmpiiseg a winding {cdil) and a core made of a magnetic
material such as ferrite, a Fe-Al-$i alloy, a Fe-Ni alloy,
an amorphous alloy or the like. The reactor stores energy
by ingerting the core into the winding and allowing a
current to fldw in the winding, and emits the energy in

response to an off operation of the switching part (Q) 51.
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i s adjusted based on the frequency or duty of the pul seqg fo@saberdighput t ed
fromthe voltage converting control neans 5. Aratio of an output voltage
boosted by the voltage converting neans 19 to an output voltage of the DC
~power . supply 10 is referred to as a boost rate (boost rate output voltage
boosted by voltage converting neans 19/output voltage of DC power supply
10). Further, the voltage conversion control neans 15 operates in
cooperate W th the motor-driven blower control neans 14. Described nore
speci fi cakl ghet BerMobiagheCeBYel t kBg bEEABEL18nBAS- AN sbiRWLleHdAal Pa and
common terninal Pb connected to the DC power supply 10 side, and &n out put
t er m nal aPeoeondecbenl be the meker-driven blower 6 side. .The voltage
converting nmeans 19 is configured as follows: The input termnal Pa is
connected to oneeteobtagk obnirbesioRgoehteopambahkeast Bel 8e t he ot her
termnal of the nmagnetic part (reactor) 50 and a drain termnal of the 17
10 NovenbencRDos efi tohtnglpany €h) 5Séiackingnpaetedo)oseadhrot her, a
source termnal of the switching part (Q 51 and the common -terminal Pb
ate connkeestding thehoothet, vohtagel vfigehecsavendaony babtealy mdans 15 is
connected to a gate terninal of the switching part 51, a point where the
react or Bee- an@etﬁénnghéhfngqp@m@YSQn@réheoduéEteﬂhlahdlandaﬁmded term nal
of the diode 52 are connected to each other, a cathode ternminal of the

di ode 52b$ﬂﬂ“d%%m?éﬁﬁﬁnﬁ}m%f+tﬁ€fc%ﬁ@%lto¢f5@na¢@/@5ﬁnpgﬁea sdgeadh ot her,

t he ot her
and outputting the pulse 51gnal A voltage (boost rate)

cutputted from a voltage converting means main circuit 19a
is adjusted based on the frequency or duty of the pulse
' 31gnal outputted from the voltage convertlng control means

15. A ratio of an output voltage boosted by the voltage

converting means 19 to an output voltage of the DC power

supply 10 is referred to as a boost rate (boost rate =

output voltage boosted by voltage converting means

19/cutput voltage of DC power supply 10). Further, tﬁe
veltage conversion contrel meang 15 operates in cooperate
with the motor-driven blower control means 14;

Described more specifically, the voltage converting
means 19 has an input terminal Pa and common terminal Pb
connected to the DC powexr supply 10 side, and an output
termninal Pc connected to the motor-driven blower 6 side.
The voltage converting means 19 is configured as follows:
The input terminal Pa is connected to one terminal of the

'tmagnetic part.(feactor) 50, the other terminal of the

magnetic part (reactor) 50 and a drain terminal of the
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term nal of the capacitor 53 and the common term nal Pbi@N8vergsr@pE5ed to
each other, a point where the diode 52 and the capacitor 53 are connected
to each other, is connected to the output termnal Pc, and a voltage

obt ai ned by boosting the voltage of the DC power supply 10 is outputted
bet ween - the output ternminal Pc and the common terminal Pb_ A boosting
operation of the voltage converting neans 19 will now be descri bed. Wen
the switching part (Q 51 is turned on by a pulse signal outputted.from

t he vol tsagetckeomy gyatton(@onit chravansndbted tor eaah bshkkows, sgarthat
energy is stored in the reactor 50 based on a current IL. Next, when the
swi t chi Meepainal @Qf 5he ssewilrcethofpaby (de SVYohhdgeheomwarsinon control
nmeans 15, the energy stored in the reactor 50 enmits to the notor-driven
bl ower G-eiminad Fb tdie diotededsta eachenthéd, thetevobhagh it is charged
into the capacitor 53. Turning on and off the switching part (Q 51

cont i NnuGIFAXPIRAHe ftgrod meamws t hyeleonvenssbad 18018 fNetenberm2085 contro

means ‘15 in this way allows inplenmentation of the repetition of storage of
© ener gy f"rfor'ﬁli%e'f‘”{é@"éw Bapl 1051 & o2 tieirkaeheresbhandesatos 60 energy

fromthe reactor 50. .The energy charged in the capacitor 52 is not '
retur ned“’tdgtﬁﬁe Sr“@éalﬁn%@a&‘iiﬁe(%\m% %¢ tFenpeobiedp2anghan aapdeitor 53 is

charged  at_a vaglt hi gher .t that of the DC power supply 10, foll owed
by suppl";?rf’“o“’ta(r)h_e C%t%&’re %ﬁ%ﬁl%ﬁe@@nﬁ%‘é@%o&t%@hoﬁ afroft of this
VOltageéaﬂﬁgaéyﬂg}minal of the diode 52 and one terminal of the
Gapacitor 53 are connected to each other, the other
terminal of the capacitor 53 and the common terﬁinél Pb are
connéqted to each other, a point where the diode 52 and the
capaciéor 53 are connected to each other, i; connected to
the output terminal_Pc, and a voltage obtained by boosting
the voltage of the DC power supply 10 is outputted between
~ the output terminal Pc and the common terminal Pb.
A bocsting operation of the voltage converting means
1% will now he described. When the.switching part (Q) 51 is
tufned on by a.pulse signal outputted from the voltage
conversion control means 15, a current Is flows, so that
energy 1s stored in the reactor 50 based on a current IL.
Next, when the_switching part {Q} 51 is turned off by the
veltage conversion control means 15, the enexgy stored in
the reactér 50 emits to the motor—driven blower 6 side via
the dioae 52.as a curfent Id, after which it is charged
into the capacitor 53. Turning on and off the switching

part (Q} 51 continuously by means of the voltage conversion
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means 19 will now be explained in detail. The energy i s1gde@éRBerF00Ehe
reactor 50 with a remaining state of the energy by controlling at |east
one of the frequency and the duty of the pulse signal outputted fromthe
"voltage converting neans 15. In other words, voltage converting neans 15
out puts the controlled pulse signal and turns on the switching part (Q 51
W thout emtting all the energy stored in the reactor 50 during the
turning off of the swtching part (Q 51. The conceptual manner of ,
nmagnet i COREERL iHpane Lorkn ofbinewaraslbewsoimplenestatieni sfshban in  FI G
5. As is understood fromFIG 5, the product of a magnetic field H and a
magnet i CTREEE TSIy Hosagptof eoegly fooretbe dUEi pgwehestpphing0 on/ of f

of the switchin part (0) 51 Thus, according to the nmethod of repeatedly
performqﬁ;éﬁﬁaég%ﬁﬁﬂﬁeéﬂuﬁ%ﬁﬁ@@ﬂ%ﬁlQﬁ epergy fromhehersaathengS8tate of

the energy in_the reactor 50 uigd,as the 19 10 Novenmber 2005 nagnetic part,
t he efficienc}hﬁ=%ﬁﬁﬁqzﬂﬁQQ§%F % Hehe (eBRAGHESD 33 el a3 he magnetic part

i oni ng LTI (Radts SR CHLrBHYe (N e | CRer 8t A wilte e
ot AT B LA M IS LR SR 0
e o] 5 RAE SRR Jo. ALALAR 1S GGUERY 10 Bl SuapsL e o A
" driven blower 6. ' '
The boosting operation of this voltage conversion

means 19 will now be explained in detail. The eﬁergy is

. stored in the reactor 50 with a remaining state of the

energy by éontrolling at least one of the frequéﬁcy and the

duty of the pulse signal outputted from the voltage

cdnverting means 15. In other words, voltage converting

means 15 outputs the controlled ?ulsé signal and turns on

the switching part (Q) 51 without emitting all the energy

stored in the reactor 50 during the turning off of the

switching part (Q) 51. The coﬁceptual manner of magnetic

flux in the core of the reactor 50 at this time is shown in

FIG. 5. As is understood from FIG. 5, the product of a

magnetic field H and a mégnetic flux density B is nbt

brought tq zero during the turning on/off of the switching

.vpart (O) 51.

Thus, according to the metﬁod of repeatedly
Performing the'Storage and emission of energy in the

remaining state of the energy in tbe reactor 50 used as the
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at this time, is shown in FIG 6. The current |IL that fhowsvembédmoseact or
50 gradually increases. froma nonzero -current value |ILa and starts to
flow After the current IL has assuned a maximumvalue ILb, it gradually
decreases wuntil a start tinme of a next cycle, thus resulting in a nonzero
current value TLC. A current value at the start of the next cycle starts
fromthe current value ILC. By repeatedly performng the storage and
em ssion of . energy in the remaining state of energy in the reactor 50
used as THENYRLRAPALt pathei affhcsenay, ofhavaitakilitygoonfi theusly flows in
t he voltage converting mean main circuit 19a (current continuous node).
When, i nfedfEoEade uged a8 efhentyoottinepput sks séyhanced. exdessi vel y taken
|l ow or the duty thereof is excessivel made small, the off tine of the
pul se si et s bhde tanbedrer ethoneeak hef sav eenrent palowimy 51 is
turned off, . all. of the nmagnetic energy stored in the reactor 50 are 20 10
Novenbert®dge d’r‘%%‘l"n%‘?’@egq anqniRereRy | ik ceakhigient grasier et frequency
and duty_.as not to hring the energy of the reactor 50 into zero_according
o mmgnifs. AT drright Lch o7 AR ARb IO B PRearatnaLys
j St i ) n the, vol fage converting
moans 191S TEHRAGL AT SELEh PURT o PRThUSIR O THE Widage
ripple 0Str out Li.vlta is also Jow and vibrations of the
ot or-d%ev%htgl ?\A:/Leér}?%%er' e % Fet%foartogtﬁbeeae]g‘?‘ﬁfé]rc RS thgeaner 1
. can also be reduced in size and weight.
A waveform of a current IIL that flows in the reactaf
| at this tiﬁe, is shown in FIG. 6. The current IL that flows
in the reactor 50 gradually increases from a unonzero
tﬁrrent value ILa and starts to flow. After the current IL
- has assumed a maximum value ILb, it gradually décreases
until a start time of a next cycle, thus resulting in a
nonzero current value ILc. B current value at the start of
fhe next cycle starts from the current value IL«,
By repeatedly performing the storage and emission of
energy in the remaining state of energy in the reactor 5¢
used as the magnetic part in this way, the current
continuously flows in the voltage converting mean main
circuit 1%a {current continuous mode).
When, in this case, the freguency of the pulse signal
is excessively taken low or the duty thereof is excessively
made small, the off time of the pulse signal becomes long.

- Therefore, when the switching part {(Q) 51 is turned off,

all of the magnetic energy stored in the reactor 50 are
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vol tage ripple. Thus, unconfortable feeling due to the 1@iNMwahbe®oss not
given to a user even when the user .perforns cleaning while getting a grip
on the handle 8 and holding the electric vacuum cl eaner. A specific nethod
of adjusting the frequency and duty of a pulse signal outputted fromthe
vol tage conversion control neans 15 will next be described with reference

- to FIG 7. Referring to FIG 7, the voltage conversion control neans 15
'is activated under the control of the operation nopde swtching control

unit 9. MAschargsid.-agthusnviétsisnnecensany beagsadp, sechynal Srameency
respectively inputted to an error anplifier 81 froma reference voltage
part 82 &Rd &Mty asunofoltrayeipar the3engrgivywd] thwt petaadtbsf rig it er r or
amplifier 81 and a triangular wave signal oscillated from an oscillator 84
are i npufEER BECRTEigFalOcBpgarhicr cBgractisaisddids sueth 84 which al | ows
the trfamﬂélar wave signal. 21 10 Novenber 2005 to oscillate, is a nethod
convent i SHAPFY2RAGWATFeR S crEVensparacserdsticgsa the ddtsutafed fromthe
si gnal ﬁgﬂparatgr 83 to control the turning on/off of the swtching part
(Q 51. HBPer®Pf&°Frafuency of the triangul ar wave signal oscillated from

the oscillator._84 c be itably set to control the frequency ,of the
pul se signal . Eﬁ??hga? Yﬁzgagﬁi?éﬁ?@rEéP?iﬁﬁaBF-égvéﬁtﬁgérﬁf dMa di vision

ratio RSLE0, "BRER-EEnROR8HP  §ub8s CRBKED! thRC AYEY o8l LiRg RISE Stanal -
post-boost output'voltage is aiso low and vibrations of- the
_motor~driven blower 6 are little produced either due to the
voltage ripple, Thus, uncomfortable feeling dué to the
vibrations is not given to a user even when the user
;p9rforms cleaning while getting a grip on the handle 8 ané
~holding the electric vacuum cleaner, |

A gpecific mefhod of adjusting the frequency and duty
of a pulse signal outputted from the'voltage conversion
control meaﬁé 15 will next be described with reference to
FIG. 7.

Referring to FIG. 7, the voltage.conversion control
means 15 is activated under the control of the operation
mode switching control unit 9. In the voltage conversion
contro; means 15, signals are respectively-inputted to an
error amplifier 81 from a reference volitage part 82 and an
input voltage part 83. A signal outputted from the error
-amplifier 81 and a triangular wave signal oscillated from
an oscillator 84 are inputted to a signal comparator 85.

The oscillator 84, which allows the triangular wave signal
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A nmethod of controlling the frequency and duty of the palNeeembgnzdoscan be
achi eved even by a progranm ng process -of a mcroconputer- The

rel ati onshi p between the frequency and duty of the triangular wave signal
~and those of the -pulse signal both enployed in the m croconputer is shown
in FIG 8 as~a timng chart. The triangular wave signal is produced using
a timer counter. A maxinmum value TCpl of a counter value is set in an

up/ down counter node, for exanple, so that the period Tp (k) of the pulse
si gnal i $° §5CAlhagcasiFopl @ﬁshoqiperapvenp@na@w knowme pegows-er ¢l ock
[sec] Thus, the frequency k) of the pulse signal is represented as
fol | ows: EPEERFT/ 62pﬁl¢ao§1%nﬁ#néﬁ eHliRLéted ferm the simmatlher, a set

val ue S(g) stored | the storagi bans 17 and the value of the tiner

count er P@P@SRﬁﬁFe VRefionthelt £her tusnangr opdrdd Pdadhes greater than or

equal , % 0. Novenper, Evgi the set value S(k), the pulse signal is held
on. Thus CRardePRr tﬁQ J[sec] is determ ned and hence duty Du(k) is

{ d f ol | o p preLmnes ane . Ducky i
15 “bus, the FPEfUCHIY THIRJORRN Wbl bMBUCCRP AT PReVAUPeB 1o8idnal are
, contro||89cEX1 Eéggfggm Qgengééﬂfg%ggggﬁ4ng 58|53%%3%&§§%§ nter val ue

-and the set va S nsequen e co ﬁb of the

frequenc&oﬁﬁﬁoﬁ”&ﬂe0%ré&§eﬂ&§sgfStggaﬁuﬂggegibhaggsS#&%Ehér, the
suitable setting of a voltage ﬁl and a division ratio RS/R$
- makes it possible to control the duty of the pulse signal;
A method of controlling the frequency and'duty of the
pulsé signal can be achievea even by a programming process
-of a2 microcomputer. The ;elationship'between the frequency
and duty of the triangular wave signal and those of the
pulse signal both employed in the microcomputer is shown in
FIG. 8 as a timing chart. The triangular wave signal is
produced using a timer counter. A maximum value Tcél-of a
counter value is set in an up/down counter mode, for
example, so that the period Tp(k) of the pulse signal is
-obtained as follows:
Tp(k).z 2 X TCpl x timer countef clock {seq]'
Thus, the frequency fp(k) of the pulse signal is
represented as follows:
fp (k) =‘1/f2 x TCpl x timer counter clock} [Hz]
Further, a set wvalue S{k) stored in the storage MESANnSs
17 and the value of the timer counter are compared. When

the timer counter value reachas greater than or equal to
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bring the current flow ng through the vol tage converti ng0 Noeanber@0s
circuit 19a to the current continuous node as shown in FIGS. 7 and 8.
Control ling at | east one of the frequency and duty of the pul se signal
simlarly allows control of the boost rate of the voltage converting neans
19. For instance, the boast rate is rendered high by taking an increase in
duty, and the boost rate is rendered | ow by taking a decrease in duty in

reverse. %Battery i dentifying means) A battery identifying nmeans will next
be descrf @d?etTﬁélvﬁlﬁékgf bheupuéae fionmhgishhelighonhe Tlgsstor RO used
as the-identifying neans 26 of the secondary battery 10a is detected by

t he el ecPP{eevaeditin BY éahéseebnisoflehernsnegd- andehenpge dittyhBusktondary
battery 10a, e.g-, a battery_.o,ltage, capacity (anpere-hour capacity, unit
Ah), a b%tf%??g%%*b%ﬁit?? Eptlowse identified. Further, the boost 10

Novenber 2005 rate of the voltage convertjng nmeans 19 is determ ned.
according to s %cﬁwéW?*kyfédg TORbrietHBe: 2Ruatepeclerk) eklhpl e, the

vol t age converj,in ans. 19 increases the boost -rate in the case of a
~secondary batl’%}g}%’ 1 e%%W%%?Yi&g’a’st%fe%%%%r%%n% breipeiseut put

Al e SRR e T
herT o Toeke ciifel AR dr vEMED 4 life °B8E PL1lLosTRFONIATY Datteries 102
' Conseguently, the control of at least cne of the
' frequency and duty of the pqlse signal.makes it possible to
. bring the éurrent filowing through the voltage‘cénverting

means main circuit 19a te the current continuous mode as

shown in FIGS., 7 and 8.

Controlling at least one of the frequency and duty of

the pulse signal similarly allows controi of the boost rate

of the voltage converting means 19. For instance, the baost

rate is rendéied high by taking an increase in duty, énd

the boost rate is rendered low by taking a decrease in duty

iﬁ reverse,

[Battery identifying means]

A battery identifying means will next be described.

‘The value of a current flowing through the resistor RO used

.as. the identifying means 26 of the secondary battery 10a is
'c_letected by the electric vacuum cleaner control means 13.

The type of the secondary battery 10a, e.g., a battery

voltége, capacity {ampere—hour capacity, unit Ah); a

battery properxrty, etc. are identified. Further, the boost
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in performance, simlar performance can be obtained in t@NgSenberZ085service
hour per charge. Further, the voltage converting neans 19 decreases the
boost rate in the case of a secondary battery 10a high in output voltage
and rai ses the boost rate in the case of a secondary battery 10a low in
out put voltage. As a result, simlar performance can be obtained even in
the case of the secondary batteries 10a different in output voltage. Thus,
since the notor-driven blower 6 can flexibly be driven with respect to
batt eri exatief £&r he -irnlbagke cpnvesltiage peeapadia i o alpenewiieid capacity,
unit Ah), battery property, etc-, such as a nickel-cadm um (N Cd) battery,
a. ni ckefcperdingytipi decbatideny ifd chittileinuiniformadtiicer,y, etc- -as the .type of
t he secondary battery 10a, the DC power supply 10 can be repl aced by

anot her in acc®fdaneeedithc enenpded Ubesvofltbhe eloasvertdnvpmeamscl eaner 1.
Further,_ _since even a DC power supply 10 |low in output voltage can 24 10
Novenber 1 2088cHpRFeS t hBenbpeptdraenipl sher casien ofssogieadngianyi th its

out put voltage, the DC power supply 10 can be snall-sized and reduced in
wei ght, SRECERE Hedueseelleny dBseusheirestl peafosmanseuedditsi ncidental |y,

t he type_ of secogggr batﬁer 10a, has _been identified by the resistor RO
att ached®tPthe? Ter ¥ @Eéﬁﬁytﬁﬁ VAltREeprerdRt ténpoaeadst 19%owever

even whe ch configuratjon,th t he secgondary battery 10a is provided
with a pa%?;%%?oﬂh%r ?ﬂ%EIFﬁteaﬁﬂ ?%8 £9p8 8f gnhgScondary battery

10a inexpensive and degraded in performance. As a result,
even in the case of the secondary batteries 10a differehﬁ
in performénce, similar performance can be obtained in
terms of its_service hour per charge. Further, the voltage
converting means 19 decreases the goost rate in the case of
a secondary battery 10a high in.Outéut voltage and raises
the boost rate in the case of a secondary battery 10a low
in output woltage. As a tesult, -simi_;lar performance can be
obtained even in the case of the secondary batteries 10a
different in output vol_tragez.

Thus, since the motor-driven blower 6 can fléxihlfrbe
driven with respect to batteries different in battery
voltage, capacity (ampere-hour capacity, unit Bh}, battery

- property, etc., such as a niékel-cadmium (NiCd) battery, a

- nickel metal hydride battery, a lithium ion battery, etc.
‘as the type of the secoﬁdary battery 1Ga, the DC power
éupply 10 can be replaced by another in accordance with
intended usesrof the electric vacuum,cleaner 1. Further,

. since even a DC power supply 10 low in output voltage can
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secondary battery | Oa can be identified according to thegNevemhbeaapognd form
of the protrusion, or such a -configuration that the output voltage of the
DC power supply 10 is detected by the voltage converting nmeans i nput
vol tage detecting portion 22 and the type of the secondary battery 10a can
be identified based on the output voltage, 1is taken, operations and
effects simlar to the enbodi nrent can be brought about. Further, the
- output voltage of the DC power supply 10 is detected by the voltage
“convert i A§iRBakbe mapor-dsivagebdewvest 6diporssesiazioRumikér itishe el ectric
vacuum cl eaner control nmeans 13 detects information about the discharge of
" the secofidbPytbaplErge10hher B PANST $8PPAge 1Palkas, behemady -#dzedn nes t he
boost rate of the voltage converting neans 19 and/ or changes the operation
 node fr of*EnEegBESE 6Be?’g%%ﬁfnﬁﬂé Fget RanndAchysing Geér‘:a%b@ﬁewéde
according to, the eteﬁted di scharge :information, i.e., the remaining
capaci t y“8R PfieTe€8E6fdary 25 10 Novenber 2005 battery 10a. As tim ng

et ect ing the BUTBUF~Go [Xgerhr TRRS BE POGEPIetypPSLI6EYn Ao BR0s!
ot ect ecbeth £aBBFERELCRY L b8l sr S LB DY Arba B b e tREn g RESut put
U0 L300 Blobll 06 OR1Ee IBLUn HABOLHEREL) VERLAT: OTeblE shet o vacuum
boost ralgeh s configuration that the secondary battery 10a is
provided with a protrusion or the like and the type of thé
Secondary'battery 10a can be identified accordiﬁg to the
position and form of the protrusion, or such a
fcohfiguration that the output voltage o% the DC power
supply 10 is detected by the'volﬁage converting means input
voltage détecting portion 22 and the type of the secondary
battery 1l0Ga can be identified based on the output voltage,
is taken, operations and effects similar to the embodiment
can be brought ébout. Further, the output voltage of the DC
power supply 10 is detected by the voltage converting means
. input voltage detected portion 22. Further, the electric
vacuum cleaner control means 13 detects information about
the discharge of the secondary battery 10a from this
voltage value, thereby determines the baoost rate of the
_voltage converting means 19 and/or changes the operation
mode frqm.the boost operation mode to the nan-boost

operation mode according to the detected discharge

information, i.e., the remaining capacity of the secondary
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t he boost operation node based on the detected val ue of 10 NeverabiénR2005
voltage, etc_ As to the determ nation of the boost rate, table data and

cal cul ati on equations have been stored in the storage neans 17. The boost
rate is determned according to the output voltage information at that
time. (Tenperature detecting neans for battery] Further, the therm stor 21
used as a tenperature. detecting part.for detecting a tenperature of the
secondar% batte£ 10a is provided in the neighborhood of the secondary
battery 485L%he %{"ﬁe'rm' stor 21 varies in its resistance value according to
"a: change in %entperatur_e. As  one exanpl e, of use of the therm stor 21,
both ends of tH2 “1HerHiRIOFHA afe €9 e e RO g6t ec WRRTRIM

neans, .13: ectric vacuum cl eaner control means 13

| | T

geteg(r:]teg %E%R%rcg it ”t‘?\‘éh?%rfb‘gre%efe%‘?%tjo?gtme et Pitorode 99 ot e econdary
bat t h i 21 det ] t b t t f th
Dol t ags PorRerEe Al QNN i S S i to & change i1

the resi i ©fnd N st i t ches : i de f
boost < FeaeaRlng [ep b inddsr M E MR Sl AP g adtRd e oM @
Descri begh spech £ 1Gad |d(utmr\r0]];11?§g%£'xm&hi&1eoé e eé’c%;jl_'lr[ e ...of the

secondary battery | Oa becones er than the set enpeﬁéfﬂF% stored in

the stor@agueansdiqe tde ©leald i&wgp%ﬂrﬁagl?%ogﬁgﬁa%&n 43 reduces

~ the boost rate of the voltage convert uces e out put

Scurrent off dihe SREANMRE YrRANRIN IR O IRTEPIRIRRIR b bt

aoperation mode and determining a subsequent boost rate in

the boest operation mode based on the detected value of the
output'voltage, etc. As to the determination of thé boost
rate, éable daﬁa'and calculation equations ﬂave been stored
in the storage means 17, The boost rate is determined
according to the output voltage information at that time.
[Temperature detecting means for battery]

:Further; the thermistor 21 used as é temperature 
detectiné parﬁ for detecting a temperature of the sécondary
battery 10a is provided in the neighborhood of the
secondary battery 10a. The thermistor 21 varies in its
resistance value acéording to & change in temperature. As
one example of use of the thermistor 21, both ends of the
thermisto: 21 are connected to the electric vacuum cleaner
"eontrol m&aﬁs 13. The electric vacuum cleaner control means

13 deteqts a change in the temperature of the neighborhood
of the secondary battery 10a through the thermistor 21,

determines the hoost rate of the voltage converting ﬁeans
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rise in the tenperature of the secondary battery | Ca. Wy Neverhbts sabgve
description has shown, as an exanple, the case in which the therm stor has
been used as the tenperature detecting part, this can be realized
-simlarly even in the case of the use of another nethod, e.g., a

t hernocouple. Wiile the secondary battery 10a changes in discharge.
characteristic according to its tenperature, the degree of an influence of
the tenperature of the secondary battery 10a with respect to the service

hour perishacgersangbeo hessengd by ehanpkBYsthgcBOgSt thate according to
the tenperature of the secondary battery 10a as described above. Owing to
these viehepeistsr the aredstiotchbe ARUBHENGLOHnamolar geomesondaky battery
10a is elimnated and the DC power supply 10 can-be brought into | ess size
and wei gtwer&uidhangds hieo ek edébosstacuunvilbanet spatablioneandel3 detects
the value of a current flowi ng through the resistor RO and information
about t heesenpeedtspecdfitably hewhest ofoR27ci@mpbaenbiee R6fibe?iture ,
respectively, and detects information about the discharge of the secondary
bat t ery @Datiie otecdnrdzry baehery valacbancneenpigle nrehanf bheasieon- Ther eby
the electric vacuum cl eaner control neans 13 determnm nes the boost rate of
t he vol tsRFEPLEH &R | Fep Fréinkn 100 anp RIS ihe@ihesl T hethepetactohenode from

t he boost operation made -to the non- boost operation node according to the
det ect ed"IFEEMLFIRANGHIRHEP bteansg 13 xefueeduihe Roespatatsy of the |

secondang battery 10a- Described specifically, when the capacity that
he volta&%_convertlng means 19 and reduces the output

current of the secondary battery 10a to thereby su?press é
- rise in the temperature of the secondary batteryjloa. While
the ébove Qescription has shown, as an example, the case in
'which the fhermistor.has been used as the temper;ture
detecting part, this can be realized similarly even in the
case of the use of another method, e.g., a thermocouple.
While the secondary battery 10a changes in discharge
characteristic according to its temperature, the dégrée of
an influence of the temperature of thé secondary battery
10a with respect to the service hour per charge can be
lessened by changing the boost rate according to the
temperature of the secondary battery 1lGa as described above.
Owing to these viewpoints, the need for the mounting of a
large secondary battery 10a is eliminated and the DC power
supply 10 can be brought intc less size and weight.
V Further, the electric vacuum cleaner céntrol meang 13
détects the vélue of a current floﬁing through the resistor

RG and informatien about the temperature of the thermistor
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remains in the secondary battery 10a, becones |ower thayp nblgnsSou8l ue
stored in the storage neans 17, for exanple, the boost rate of the -
vol tage- converting neans 19 is reduced. Therefore, a consunption rate,
i.e., a discharge rate of the capacity of the DC power supply 10 can be
made slow. Thus, since it is easy to adjust the service hour of the
secondary battery 10a per charge, the service hour can be ensured |ong
with respect to various use histories subsequent to the charge of the

el ectri c Nacespeeidardry, l and-deithers tAEoTREYIORA ReWudP&h«har ge can be
ensured long even with respect to a secondary battery 10a |low in capacity.

. Oni ng t o ddschilanidgRt off ntkeasedndalriye batitpt,. 104Wr Fedin @hddee ciaeqndary
battery 10a, a sudden drop in the output voltage of the secondary battery
10a can &admebangr deepedturss informgtpoavi dete tebgetRenthactiécboost rate,
there .are known a nethod of- detecting the tenperature of the 28. 10
Novenber V2008 ed satery coatiredy medasi i3t Hetboonshespdiat ibmvatodatand

determ ning (changi ng) a boost rate based on the detected value of

t enper at @fe theg vedthge cbngeréénongeshe fénpeddrur swidkcheye tdecond battery
10a upon deactivation of the electric vacuumcleaner 1 or. in the non-boost
oper at i oRPRBAEIERINGECERON Kcabsabiequenatbopsroragt &o hhehadsoost
operation node based on the detected val ue of tenperature, etc. As to the
det er m naPPER °BErERéCRoBSter drecrihpfctdathearatested siisshaagigat i ons have
been stored in the storage neans i

information, i.e.,; the remaining capacity of the-secondary
battery 10a. Described spécifically, when the capacity that
femains in the secondary battery 10a,-becomes léwer than
the éet vaiue stored in the storage means 17, for exauwple,
the boost rate o% the voltage. converting means 19 is )
reduced.

Therefore, a consumption rate, i.e., a discharge rate
of the capacity of the DU power suppiy 10 can be made slow.
Thus, since it is easy to adjust the service hour of ﬁhe
secondary battery 10a per charge, the service hour can be
ensured long with respect to various use histories
subsequent to the charge of the electric vacuum c¢leaner 1.
Further, the service hour per charge can be ensured long
even with respect to a secondary battery 10a low in

-capacity. Owing to an abrupt increase in the output current
_pf the: secondary battery 10a, a-sudden drop in the output
voltage of the secondary battery 10a can also be prevented.

As timing provided ﬁo determine the boost réte, there

are known a methed of detecting the temperature of the
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17_ The boost rate is determ ned accordi ng to tenperat yEendvahiberabdPN at
that tinme -.[Tenperature detecting neans for notor-driven blower] Further,
- the electric vacuum cl eaner control means 13 detects the tenperature of
the notor-driven blower 6 by a therm stor used as an unillustrated
tenperature detecting part attached to the notor-driven blower 6, and
determ nes the boost rate of the voltage converting nmeans 19 and/or
switches the operation node fromthe boost operation node to the non-boost

operation node according to the detected  tenperajure of the notor-driven
bl ower 67FRS ?‘T%e‘&atg‘b’g%i f‘?%aﬁr‘? VESHRIP T hePReRpet &R RIS 2Bfe not or-dri ven

bl 6,1l . high t han, t t t t d_J th t

17, Tor SRERPREIRACl RERTIRG VA RAATT Fendr ozt 7Bl CHEaAS TS Paduces the |
b t { ft | & t 19 dd t

{1 owi ng PEhFOuGh THETA DTE 14 I BT 632 b P hbrbghe b HBSEaEIEs 10
Novenb ' ' t — | { ' Lh th

Lompor a1 o et S RETRE L ol AL SRR S0 Ths oEskbEH ol ng

ratt of " 11 _ ¥ and vol tage '
means Mo Al &h f&u[én%,?ﬁll f&yf d%gng%eetsrﬁcgg bSHAL S0 2 ntlﬁgdelé qan

degradation in relia tenper aturés o not or-driven

bl over G3@nch-i 110 P! 4 A8 SANGTE 1ML IR dTB A 15k NGYLL e 18,[3%93919&
| essened. As timng provided to determ ne the boost rate, ere
mode based on the detected wvalue of temperature, etc. As to
the determination of the boost rate, table data and
calculation equations‘have been stored in the storage means
17. The boost rate is determined according to témperature
information at that time-
-[Temperature detectiné means for motor—-driven blower]
Further, the electric vacuum cleaner control meaﬁs 13
detects the temperature of the motor-driven blower & by a
thermistor used as an unillustrated ﬁemperature detecting
part attached to the motor-driven blower 6, and determines
thé boost rate of the voltage converting meang 19 and/or
switches the operation‘mode,from the boest operation mode
to the non-boost operation mdde according to the detected
temperature of the motor—driven blower 6. Described
| épecifically,,when the temperature of the motor-driven
‘blower 6 rises higher than the set temperature stored in
'the,stbrage means 17, for example, the electric vacuum
lcleaner-controi'means 13 reduces the hoost rate of the
'_.voltage converting means 19 and decreases a current flowing

:throuqh the motor-driven blower & to thereby suppress a
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are known a nethod of detecting the tenperature of the 1gR&REmdrbygH bl ower
6 in the boost operation node and determ ning (changing) a boost rate
based on the detected .value of tenperature, a nethod of detecting the
tenperature of the notor-driven bl ower 6 upon deactivation of the

el ectric vacuumcleaner 1 or in the non-boost operation node and

determ ning a subsequent boost rate in the boost operation node based on
the detected value of tenperature, etc. As to the determ nation of the
boost r at¥se tiablis=medmat @ cal cul ati on equati ons have been stored in the
storage neans 17. The boost rate is determ ned according to tenperature
i nformati on atThevatfdnaw difenperist ureseet ot thg temperébnres| bégehe .
converting neans nmain circuit 19a] .Further, the electric vacuum cl eaner
cont r ol mEzTs-dSivetetisiwex e andpehat vebtafet henvertage wmemaveér MBRY means
main circuit 19a by a therm stor used as an unii.lustxated tenperature
det ect i - ysarkt gkYanche) IUPRIRSIRGnether paningoof3bheolibeendr 2005
switching part (Q 51, counter-flow preventive part 52 or Capacitor 53 or
the |ikeledipdafel@updt reglelalrlitiey vdie ale thenverpragtaeafsofmiFAccircuit
19a., and deternm nes the boost rate of the voltage converting nmeans 19
and/ or JFHVHEE1TRD Qﬁﬂﬁ%ﬁiQnFqﬁmEP?r%ﬂ%?ﬁﬁebSGEYeﬁbéPHtWﬁﬁ“ﬁnﬁ@lPo t he

non- boost, operatjon node according to the detected tenperature of the
-the vol% Jéb?u‘vd&ﬁ% :lrﬁssrﬁ??fgti rcuit 19a. Described specifically,
when the te”pﬁﬁﬁ%%kﬁﬁg ﬁgg%fﬁgéé¥giéé%ggﬁiﬂggthe boost rate, there
are known a method of detecting the temperature of the
motor-driven blower ¢ in the boost operation mbae and
determining (changing} a boost rate based on the detected
--value of ftemperature, a méﬁhod_of detecting the temperature
of the metor-driven blower € upon deactivation of the
electric vacuum cleaner 1 or in the non-boost operation

mode and determining a subseguent boost rate in the boost
operation'mode based on the detected value of temperature,
etc. As to the determination of the boost rate, table data
and calculation equations have been stored in the storage
meaﬁs 17. The boost rate is determined according to
temperature information at that time.

[Temperature detecting means for veoltage converting means main
circuit 19a]

. E‘ﬁfther., the eleqtric vacuum cleaner control means 13

detects the temperature of the &oltage converting means main
‘circuit 19a by'a thermistor used as an unillustrated

temperature detecting part attached to the magnetic part 50,
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means main circuit 19a rises higher than the set tenper#fp NbGemiSdroes i n the
storage neans 17, for exanple, the electric vacuum cleaner control neans
13 lowers the boost rate of the vol t age converting neans 19. Therefore,
the current that flows in the voltage converting neans main-circuit 19a,
is reduced and hence the rise in the tenperature of the voltage converting
nmeans main . Circuit 19a is suppre8s(~!d_ Thus, it i's possible to Iessen
life shorteni ng and degradation in reliabili ty of the .magnetic part 50
such as the reactor, the swtching part_ 51 using the sem conduct or
swi t chi fgidickyiaye AT Q) P hecowrsPETi Loy gorerentiRiR2 ot 8¢ . PBBT or the
i ke, the counter- flow preventive part 52 (diode) foi~ preveat|X| g.the
tage

- count er FEERGEThe 2 RF gyre thidcafiti thn %@%‘bﬁ*@%ﬁbﬁ&%
capacitive i dance art element, etc. Accordin bot h areli abl lity
enhancef&ft” B | GG i'ﬂega'el%‘lt‘ilr‘il% cHea?est can be
i d S t t tit II 31,10
 Noverber 3508 &ﬁweerﬁ oo SO e PR 16 ”ﬂgci)"e R REEH Y ng par
51, reactor 5 nd capacitor 53 or the | e ent ed
e sﬁﬁ%%% Oéfeatfﬁr%“ P OLD%%ﬁfcoefa nqf c%'% o B g he o
I't, ht. As
_[?rsnung psfr%\%% é‘ éét\eél%n‘:l%%re&ﬁ%}?gq{obootqf a%q(‘(ela,sé% Tere  tht e%%%méf‘ T\'[ﬁ ﬁod_ of
detectipgg e %tstt%%%%ﬁa‘{le%ﬂngt MR ans Y439 % AUWAS 1, MRS TRy ci reui t

19a in t e
specifically, when the temperature of the voltage converting

means main‘circuit 19a rises-highér than the set temperature
Stored in the storage means 17, for example, thé electric
vacuum cleaner control means 13 lowers the boost rate of the
voltage converting means 19. )

Therefore, the current that flows in the voltage
converting means main circuit 19%a, is reduced and hence the
rise in the temperature of the voltage converting means'main
circuit 1%a is suppressed. Thus, it is possible to lessen
life shortening and degradation in reliability of the
magnetic part 50 such as the reactor, the switching part (Q)

.Sl using the semiconductor switching element such as the
MOSFET, bipolar transistor or IGBT or the like, the Countér—
flow Qreventive part 52 (diodé) for preventing the
counterfiow of the energy, the dapacitor 53 corresponding to
the capacitive impedance part elemént, etc. Accordingly,
both a reiiability enhancement and a 1life extension of the
electric vacuum cleaner 1 can be realized.

Since the réspective parts coﬁsﬁituting the voltage
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.operation node and determ ning (changing) a boost rate 1§8g6snp&obEe
detected val ue of tenperature, a nmethod of detecting the tenperature of
the voltage converting neans nain circuit 19a upon deactivation of the
el ectric vacuumcleaner 1 or in the non-boost operation node and
determ ning a subsequent boost rate in the boost operation node based on
the detected value of tenperature, etc. As to the determ nation of the
boost rate, table data and cal cul ati on equati ons have been stored in the
st or age gmwertliihg Twarboestin atierdwsi det%r,manedth ac adrai swi tehitregperat ur e
information at that tinme. As described above, owing to the tenperature
det ect i ndlparl, mbumtedd nsidesttdre Hbhand aspR-idfort HS o atie i10 keacamm
cl eaner, the tenperatures of the DC power supply 10, the notor-driven
bl ower ®eamreavsmbasl tfage wioner timgemEmrs wien  dibreguidand e aresdudedect ed
and the , boost rate is determ ned (changed) based on the detected val ues,
t her eby BupHesiihFapasidithe P8 Bhaesedvi cEhpsar repeectiacgpafirts che
secondary battery 10a, ensuring the 32, 10 Novenber 2005 | ength of the
ser vi ce Heoslownid 751k vaist inRrfudnd sHoesditdg of the Iife and the degradation
inreliability_or the like,  thus making it possible to realize . '
enhancenent s of*St kd™ipg PEIRVEARY tgnderpraipe the erestr r@teacitigrel eaner

|- The _tenperature of .a potor (not shown) for a floor brush, which has
been buPt i"MYHe 4 meépoﬁgvﬁﬂfoge%?cé:qn&z;ﬁeoﬁe@?ﬁéﬁt@ﬁﬁn of HdS§ nterior of

?Peigog¥g%%%géﬁ%%g%h%i%bﬁgkéﬁﬁ;%&&%P%&r%hg%nigh E% %&&fiiﬁgﬁ:Cbnsequently,

operation mode and determining (changing) a boost rate based
on the detected value of temperature, a method éf detecting
‘the temperature of the voltage converting means main circuit
139a upon deactivation of the electrié vacuum cleaher 1 or in
the non-boost operation mode and determining a subsequent
boost rate in the boost operatioh mode based on the detected
value of temperature, etc. As to the'determinatién of_the |
boost rate, téble data and calculation equations have been
gtored in the storage means 17. The boost rate is determined
according to temperature information-at that time.
As described above, owing £o the temperature

detecting part mounted inside the body casé 2 of the
electric vacuum cleaner, the temperatqres of the.DC power
supply 10, the motor-driven blower 6 and the voltage
converting means main circuit 19 are detected and the

boost rate is determined (changed) based on the detected
values, thereby suppressing a chénge in the service hour'

per charge for the secondary battery 10a, ensuring the
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-prevent the shortening of |ife and degradation in rel j@Roléher@oshe |ike
due to its tenperature rise and enhance the reliability of~ the electric
vacuumcleaner 1. ..[Timer] An exanple of the form of usage of the-timer
18 will next be described- As one exanplia of the use formof the tiner
means 18, the el ectric vacuum cl eaner control iheans 1 3 neasures a drive
time of the notor"driven blower 6 in the boost operation node. Wen the
drive tine is over the set tine store-d in the 8torage neans 17, the

el ectri CleNGENUHT GRANSEr 6086 T RbuFEANS ABeveAHERg the BAsstehahg 8F the
vol tage converting neans 19 or switches the operation node fromthe boost

oper at i Oph&DDEFd CarkdELONIBEBSHat OPRT ahi BO11REE1 i FYr bheknet hexel ectric
vacuum 'cl eaner control nmeaa5 13 neasure"s a drive tinme of the

not or - drivesd mdkove, 1t 6pdasibbe NoR- beasizepennsheamende afdeHet erm nes a
subsequent boost rate in the boost operation node according to,the drive
time. Detelidimaliion afdthefdoct sthe adbedcsrdd tHchiomeabesn280%.stThed in the
storage neans 17. It is therefore possible to suppress rises in the
t enper atigmpedtute abtarrdidrvefnobl shwewnp, foheavbloagebeonligr whinghnmeans
main circuit 19a and the DC power supply 10 in the boot operation node
| ar ge i rrapdiesn donsiinpin ophof inket seedndar s bat Lecytloa. oThes, thani s
possible to prevent life shortening and reliability degradation of these
not or - drikennis e & dike holy grsechvef ttihg ebanbriei veehwuit 1.9a, and
suppress a ‘ '
PP cleaner, is detected. Consequently, it is also possible to
prevent the shortening of life and degradation in
reliability or the like due to its temperature rise and
enhance the reliability of the electric vacuum cleaner 1.
C[Timer]
An example of the form of usage of the timer 18 will
next be described. As one example of the use form of the
.timer means 18, the electric vacuum éleaner.control means
13 measures a drive time of the motor—-driven blower 6 in
the boost operation mode. When the drive time is over the
set time stored in the stdrage means 17, the electric
vacuom cleaner control means 13 reduces the boost rate of
the voltage converting means 19 or switches the operation
mode from the boost operation mode to the non-boost
operaticon mode. Further, the electric vacuum cleaner
control means 13 measures a drive time of the motor-driven
blower 6 in the non-boost operation mode and determines a

saubsequent boogt rate in the boost operation mode according

to “the drive time. Determination of the boost rate is
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change in the service hour per charge due to a change i4{p Nblhsnsbroober ge
characteristic of the secondary battery 10a_ -Thus, the reliability of the
el ectric vacuumcleaner 1 is enhanced and the service hour per charge is
easily ensured Since it is possible to prevent the rises in the :
tenperatures of the respective parts that constitute the voltage
converting neans main circuit 19a, such as the switching part (Q 51, the
di ode 52, the reactor 50 and the capacitor 53 or the |like, the respective
parts caftgsedrigutbd phocageeneasapidit it Asn theggfore peseibdgi Eodual
parts can be downsized and reduced in weight. Now consider as another ,
exanpl e BEPPRESHsELFBFNLBf thehterprERtHERRSOf8themetarcERiVAlous operati ng
time in a, boost operation nobde has exceeded the set tine _stored in the

st or age RERFST 19 obhEhBOLIRES OPRReringhigapgseainneirspdtel8f andon- boost
operatio nn&g or a stop node, el apses nore than the set tine stored in the
storage MREnEC19°4RE SYRRYehPetAt e PROENGPEFRELPRCIQGRULRTERedRer 1 is
not 34 10 Novenber 20 ectr%c vacuum.cl eaner | is driven so

, 05 | owered, the el
as not ?%W%E_%%ﬁﬁﬁ?gtb?noﬁgrﬁg?oﬁe?ﬂn?ﬁﬁyb Bkteb¥et 8t on node agai n-
Thus, che el LAl ol Lleralerl L PRI CLERISin e spipleagghanced and
CO! DU PHBTFLLPULAPRLPLCobOBRL s OBELSE L 805 PR BB, ErgoRfad {1 oot
voltage converting means main,éircuit 19a, and suppress a
change in the service hour per charge due to a change in
the discharge characteristic of the secondary béttery 10a.
-Thus, the reliability of the electric vacuum cleaner 1 is
' enhancedhand the service hour per charge is e;sily ensured.
Since it is possible to prevent the rises in the
temperaturés of the respective parts that constitute the
voltage converting means maiﬁ circuit 19%a, such as the
‘switching part (Q) 51, the diode 52, the reactér ﬁﬂrand the
capacitor 53 or the‘like, the respective parts can bhe
reduced in current capacity. As a result, these individual
" parts can be downsized and reduced in weight.
Now consider as another example of the use form of
the timer means 1B where a continuous operating time in a
boost operation mode has exceeded the set time stored in
 the storage means 17 or the like. When, in this case, the
state of a non-boost operation mode or a stop mode elapses

_more than the set time stored in the storage means 17 and

‘the temperature in the electric vacuum cleaner 1 is not
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automatically performsw tching to the non-boost operati®RNovdmisie 2085t aken
to thereby allow an operator to strongly recognize that |arge power is
“required in the boost operation node, whereby unnecessary power consunption
of the DC power supply 10 can be suppressed and the service time or hour
per charge for the second battery | 0a can be prevented from shortening. As
yet anot her exanple of the use formof the tiner neans 18, the electric
vacuum-cl eaner control means 13 estimates the capacity that remains in the
secondar yowbattier yhé0alebagsed oacuamochabtnen abostdiheedr sveaki aes of . the
notor-driven blower 6 neasured in the boost operation node and the

non- boostoober atpehland€é operheiehednrthe baostinvpéeabionlmodrd det er m nes
a subsequent boost rate in the boost operation node. Wen the drive tine

i s | ongergathan Thes sethey ateiel ahbickidty iaf tihe stlecdgd cnwvamsiul7 cdeanlee | i ke,
for exanple, the electric vacuum cleaner control neans 13 estinmates that

t he Capggi egnt hat enbaarad andt ke asespetbieabparegosasecbondawpsbaetery 10a
is low, and thereby reduces the boost rate of the voltage converting neans
19. It iandhepdreed ipowsiahbt-to easily adjust the service hour per charge
for the secondary battery 10a. Thus, even if the use histories .of the '
electric vacum%?e%%rcqn%%%%‘&%eﬂ?e‘%t%% tHee gbn Bhethecgkcondary
battery 10a ljes in Xariety, the service hour can be ensured. As to the

det er m A THACHP tHRADOLRE o3aredet AP TRk aSHAY Pt atPohP&quations have

n r . :
bee Sto%@%&age means 17 or the like, such an operation form to

automatically perform switching to the non-boost operatioﬁ-
mode is téken to thereby allow an operator to sérongly
recoénize that large power is required in the boost
.operation‘moéé, whereby unnecessary power consumpt%on of
the DC power supply 10 can be supprassed and the service

- time or hour per charge for the second battery 10a can be
prevented from shortening.,

As yet.another example of the use form of the time;

means 18, the electric vacuum cleaner control means 13
estimates the capacity that remains in the secondary
battery 10a, based on information about the drive times of
the motor~driven blower 6 measured in the boost operation
mode and the non-boost operation mode of the electfic
vacuum cleaner 1, and determines a subsequent boost rate in
the boost operation mode. When the drive time is longer
than the set value stored in the storage means 17 or the
like, for exaﬁple, the electric¢ vacuum cleaner control

‘means 13 estimates that the capacity that remains in the
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in the storage neans 17, and hence the boost rate is detelvempes 2mosor di ng
to drive time information at that tinme. As still yet another exanple of .the
use formof the tiner nmeans 18, the electric vacuum cl eaner control means
13 neasures a post-charge el apsed tine, estinmates the state of discharge
of the secondary battery |0a fromthe el apsed tinme and determ nes a
subsequent boost rate in the boost operation node. As to the determ nation
of the boost rate, a method simlar to the above is taken. [Operation node .

swi t chi ngecontlapy biaitérf BPLCiéi Towpnhh@UtAbireByanddeR=AtdHeN bstche
operation node switching control unit 9 will next be described with
ref erenceate &f Ehéd véhtide ebeetrtinyanuuancheanert cost tRbrefbte13,. a
vol t age-di vi ded val ue of a reference voltage Vs is set so as to change
accor di ngoseibhe o atashiy opdiast othef stheicephoari parmetiersial tfelti Ng
control unit 9_ The so-changed divided value is 'converted into a digital
si gnal byhansecmndagy lioatNoveynbtda 200508 eorn espolik ngsé ohastories
anal og-digital converter, which is thereafter read by a voltage reading
means 109t e ekeekric capivguebesoar (Vosthgeguantabbe thier chiatlye f or
changi ng the' vol t age-divi ded value of the reference voltage Vs according -
the oper@ti®he stegdAry feagperatl®n liwdeinwachehy, cbher serudce 9, a :
circuit configuration is provided wherein switches 110a, 110b and 110c
swi t ched"OHE CorRiRRy P HIRL opdfattiorhst dsdmminafikamnat gehe deoasid oc
rate, table data and calculation equations have been stored
in the storage means 17, and hence the boost rate is
determined according to drive time information at that time.
As still yet another ekample of the use form of the
timer means 18, the electric vacuum cleaner control means
13 measures a post4chatge'elapsed tine, estimates the state
of discharxge of the secondary battery 10a from the elapsed
time and determines a subsequent booét rate in the boost
operation mode. As to the determination of the boost rate,
a method similar te the above is taken.
[Operation mode switching control unit]
A specific configuration and operatioﬁ of the
operation mode switching control unit 9 will next be
described with reference to FIG. 9.
In the electric vacuum cleaner control unit 13, a
 v01tage—divided value of a reference voltage Vs is selt so
as to change according to the state of operation of the

operation mode switching control unit 9. The so-changed

divided value is converted into a digital signal by an ADC
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of the operation node switching control unit 9 while a 1y@biagsercapgbl e of
bei ng detect-ed between a resistor RO and a resistor RL1 is being inputted
to the ADC 108, are provided for the operation node switching control unit
-9, and resistors R12, R13 and R14 different in resistance value from one
anot her are connected in parallel with a resistor RL1 according to the
state of switching between the switches 110a, 110b and 110c. A control
progran1€h%a'control ¥alue or the corresponding to each voltage val ue

read by vBrtageon t44di g ﬁBaﬁ?aéﬁg Q&S&FEFnQOPSeFﬁsrmpEF&FPoﬁsof t he

| o ope ng.control tton 9b _.in the operation node switchin
coﬁ:rof éﬁ%fgﬁfls s%%gngYn av2?§?§§erﬁ§gh§g1?ea8 o&ﬁagd within tﬁ% o

control varue B¢ treLere b ERFATRERRIGS (BOLERC AR e iR Sar B RERE by i ne
't 9 h f_the 37 1 0 Novenb

2005 hi gl ooy ST BT SET I T Ean T AT T ?‘egﬁe wde

'SWﬂtCh'n@of€56é0¢sMﬂééoéﬁiﬁ?SERéeQ éQa&BSn 9£@8€ f”EﬁQS LE 8nTBNNET.

simlar to the above Thus he ope ation no £Chi ng unit 9 is

capabl e Bba& 64Dt dHth @EbBeEbi NGn fe: P YT &l &wcgitvebhfggﬁrat?&g jhe vol tage
‘readi ng neans 109 reads each vol tage set by the operation node sw tching

control pihdided Gansesuenddschsi 1 £bé D011 6L PeAL 0L 1B Q@iﬂ@ﬁ@da plurality
of electric
according to the operation ofrcontrol buttons 9%a, % and Sc
of the operation mode switching control unit 9 while a
voltage capable of-being detected between a resistor R10
and a resistor R11 is b91ng inputted to the ADC 108, are
" .provided for the operatlon mode switching control unit 9,
and resistors R12, R13 and Rl4 different in resistance
value from one ancother are connecfed in parallel with é
resiétor.Rll according to the state of switching between
the switcheS'llOa, 110k and 110c.

A control program or a control ﬁalue or the like
cdrresponding Lo each voltage value read by the voltage
reading means'log.according to the operation of the low-
operation setting control button 9 in the operétion mode
switching control unit 9 is stored in a storage means 17
provided within the electric vacuum cleaner c0nt£ol means

13, |
| Further, a control program or a control wvalue or thg
like corresponding to each voltage value read by the

voltage reading means 109 according to the operation of the
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vacuum cl eaner operation nodes according to the read VvehNagSmbdri20h8
therefore possible to realize the addition of each operation node at | ow
cost w thout adding signal -lines between the operation node sw tching
control unit 9 and the ADC 108. [operation] Driving operations of the

el ectric vacuumcleaner 1 according to the present enbodi nent will now be
described together with the operation of the voltage converting neans 19
with reference to FIG 10_ In the electric vacuumcleaner | held in a stop
or hal thigjlatapetrdiei dnwsepbingi consedlibgttont $ol ihuthenoPrasionper at ed at
atime TOso that the switching part 12a perforns sw t.ching.to the DC
power suply sisthing ocompoel anipl 9 age stwpedtin fhonstdeagecondary
battery 10a to the notor-driven blower 6, thereby driving the electric
vacuum Rgaehey’ 1in m anaepepuspoilarate. thexabovée hi gh- operation setting
control button 9c is 38 10 Novenber 2005 operated at a tinme T1 so that the
swi t chi ng par Ty  threrIrprrtson tRede bt eveng orantgeo k orver t $ ngs neans 19.
Further, a pulse signal is outputted.to the switching part (Q 51 to

act i vat €aRP A1 g kP g | dRA neRHsing 2 phweakifyY 07 wolbdgpsd vol t age
boosted b &ﬁg%volggge converting means 19 is inputted to the notor-driven
bl oner 9 (i SIRMHATS i TRAVHT dreRS i 199 R gaetheroitage o58F oY out put

st ate. i s hi gh .out put erati qQn, node corresponds
t -gﬁe opé%atloé)mo é)ségtc ing control n{% 8. Consequently,

switching_is performed between-a plurality of electric
vacuum cleaner operation modes according to the read
voltage. It is therefore possible to realize thé addition
of each operation mode at low cost without adding signal
-lines between the operatién.ﬁode switching control unit 9
and the ADC 108.

[Operation]

Driving operations of the electric vacuum cleaner 1
according to the present embodiment will now be described
‘together with the operation of the voltage converting means
19.with reference to FIG. 10.

In the electric vacuum cleaner 1 held in a stop ox
“halt state, the low-operation setting control button 9b is
operated at a time T0 so that the switching part 12a
pefforms switching .to the DC power supply 10 side to input
a voltége ountputted from the secondary battery 1lCa to the
mwotor-driven blower 6, thereby driving the electric vacuum
cleaner 1 -in a'low output state.

- Next, the high-aperation setting control button 9¢ is
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to a maxi mum out put operation node of the operation nodesNopémBa ®dsf or the
el ectric vacuumcl eaner L. In the case of such an operation node, the

el ectric vacuumcleaner | is -highest in dust suction power and the
secondary battery 10a increases in power consunption as well.

I ncidentally, a process for controlling the switching operations of the
swtching part 12a'and the switching part (Q 51 constitutes a swtching
means for selecting any one of the output voltage of the DC power supply
10 ‘and tﬂEeﬁaFBQtagoﬁtg@@ebgésﬁ@dt%ﬁtthQGVQW%hgblGGnDértihéaneans 19
together with the switching part 12a_and the switching part (Q 51.
Accor di ngeFE°rRE pritehingnbBdFigntolhedevePnvaKEARTt BeaREghSeper at i.on
setting gontrol buttogﬁQc IS operated t he out put voltage boosted by the

vol t age EBRVBREr ng RBARE signpl igpprirattedihe HReoFWHECRARILPBREr 6.
Ther ef or

ion de is set in a | ow operation node of

operatioﬁthagggé?ggg%ﬁgggagﬂehV% tage CRRVRTELRYi BeYURubifr 10 Novenber 2005
of “the opusEPREERR.qen ShtefErSLte (PaRst 4 oY iR uet Freey aouum cf eaner
2 cont r (roTEEFEng REEM o EE BREET £ Mg It SrrarieR Blavehe O o
Celoot g Faoe a6 BEGER] (e, SHCOROCaUE] S8BT "t e ons ac a

f)lt gaefogﬁ%uipaéﬁaté or ¢rtLRRIfY Ju%tp@t' QR 5N WY éJl@ce’E%jtoq{dsdri ven

to a maximum output operation mode of the operation nodes |
prepared for the electric vacuum cleaner 1. In Lhe case of
such an operation mode, the electric vacuum cleaner 1 is
highest in dust suction power ané the secondary battery 10a
increases in power consumption as well.

Incidentally, a process for controlling the switching
operations of the switching part 1l2a and the switching part
{Q} 51 constitutes a switching means for selecting any one
of the output voltage of the DC power supply 10 and the
output voltage boosted by the voltage converting means 12
together with the switching part 12a and the switching part
() 51.

According to the present embodiment, however, when
the high-operation setting control button 9c is operated,
_the output voltage boosted by the voltage converting means
19 ig supplied to the motor-driven blower 6. Therefore, a
non-boost operation mode is set in a low operation mode of

operation modes of “low” and “high” of the electric vacuum
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Incidentally, the above description based on FIG 10 hasNBRSHLSIBEEs DY the
exanple in which the | owoperation setting control button 9b and the
hi gh- operation setting control button 9c are successively operated from
‘the halt state. Therefore, it shows the exanple in which the operation
node has been changed from the non-boost operation node to the boost
operation node. However, when the high-operation setting control button 9c
is operated at once in the halt state, the, operation nodeis directly
changed filsantehelhakhestageatbotvhe bpoesstbperiaddenisodet Thus, hilgh
non- boost operation node for supplying the output voltage of the DC power
suppl y lopeoathenmede - ofir thenoptvakros mpdes hef bbbsw™ opadathaéghfiode for
supplying the output voltage obtained by boosting the output voltage of
the DC p8fethguppegtinct vashannglieacdri ven 1l dbds eenrse, . phepkowd in
advance, and the switching neans_for performng swtching between these
operat | ofPFBARECANACE hinGperBEToh efa0n Ngh chimeetDO0S ABde sRRtEALng
control unit for operating the switchin nmeans, are provided, whereby a
user is BBFE fOrdfriRetineatiy BeR ReRHT SOPEERT HeP i Boder s8id hen t he
el ectric, vacuum cl eaner needs dust.suction .power in a |large output, for -
exanpl e, B¢ T%P%E%EE%%I@eYEln%s%o%tﬁgft%HQt%%vgﬁgﬁW%$5%°E§pgﬁi?y or boost a
source voléggg q; sgc a vo é e cqggertin%?neags as_descri be above in
the i nveRTT5hCbiPHH T esth éﬁ&ﬁ?c F P OrCTHe ORTTPbERNGFCER i ncrease in
the‘OUtpfﬂeogtégeb&%%éﬂ'§g'fﬁ%btions as a stop control part. for '
stopping rotational driving of the motor-driven blower 6.
Incidentallf, the above description based on FIG. 10
has been made by the example in which the low-operation
- setting control button %b and the high-operation setting
control button 3¢ are successively operated from the halt
state. Therefore, it shows the example in which the
“operation mode- has been changed from the non-boast
operation mode to the boost operation mode. However, when
the high-operation setting control button 9¢ is operated at
once in the halt state, the operation mode is directly
changed from the halt state to the boost operation mode.
Thus, the non-boost operation mode for supplying the
output voltage of the DC power supply 10 to the motor-
driven blower 6 and the boost operation mode for supplying
{_the output veltage obtained by boosting the output voltage'
of the DC power supply 10 to the motor-driven blower 6 are

prepared in advance, and the switching means for performing

switching between these operation modes and the operatiaon

40




bl ower. The nethod using the battery having the large fFReRMLY 2065
acconpani ed by drawbacks that since the notor- driven blower is directly
driven by the battery, the power <circuit per se is extrenely |ow in power

| oss but the battery increases in size and weight, thus resulting in an
increase in the size of the electric vacuum cl eaner - and the occurrence of
trouble upon its use and carrying or the like- Since the electric vacuum.
cl eaner. is always equi pped with a large battery even when no required to
have t hemddst ssiicchbmg posetrsd fait foeubberstihbjathkosiwhecabaye occurs- On
the other hand, a drawback arises in that since power |osses due to the
circuit maahs sretheovided) heherebpsti ivée Asvablageocdaverctilngg circuit,
are produced when the source voltage i's boosted by the voltage converting
means, neadfepssupowwech neeitbeingavoi dabkgnused as conpared "with the-case
where it is driven directly by the battery. 41 10 Novenber 2005 However, a
feature is brdiggn EHrwwrleetrhat vahewnachomeer naedscdnsbesyrbaehy reduced
in size and wei ght as conpared wth the-case where the capacity of the
batt er y -P8¥eF ntR caskIK ISRt R e, vBPT agsamPle heibal sengcesspsysted by t he
vol tage converting neans and the voltage converting neans is configured so
‘as to notRRl R \ORpERBY AT vHRFEQeCareshivEr PF ngORBEN3 FSULSEd even when

t he user if in qg nee of hjigh dust suction power, thus producing
| osses- ov¢4 Py such a voltage converting means as described

above in the invention of the bresent application for the
purpcose of an increase in the output of the motor-driven
. blower. ‘

The method using the battery having the large
1capa;ity is accompanied by drawbacks thathsince the motor-
driven blower is directly driven by the battery, the power
circuit per se is extremely low in pdwer loss but the
battery increases in sizé and weight, thus resulting in an

" increase in fhe size of the electric vaCuum-cleanef and the
occurrence of trouble upon its use and carrying or the like.
Since the electric vacuum cleaner is always equipped with a
:large battery even when no required to have the dust
suction power so far, trouble similar to the above occurs.

On the other hand, a drawback arises in that since
power lbsses due to the circuit parts or the like that.

'.¢On5titute a voltage converting circuit, are produced when
the source voltage is boogted by the voltage converting
means, needless power must be unaveidably used as compared

-with the case where it 1is driven directly by the battery.

41




by the voltage converting circuit and shortening the sfyNMb&entheenoef the
battery. Wien the battery is a secondary battery, its service hour per
charge beconmes short. Such a configuration that the user is able to
directly select the operation node for the electric vacuum cleaner in
accordance with the use fornms peculiar to the electric vacuum cleaner,
i.e., the degree-of dust suction power desired by the user or the degree
of the length of its service hour per charge in view of the

above- dedeweved, zefeatenenis, brsugheaibyuef fecthae dhent hepuser. Nanel vy,
as in the configuration of the present invention, nmeans for driving the
mot or - driyEh Ploviee desatlyonedhecduipusizel dngewoighbeabatbmpyratione
(non-boost operation node), which is used as one for the case where the
dust sucfi®h Pswegase wherecthequapacity ¢f thedesitedy is nake |ong the
:service, hour (service hour per charge in 42 10 Novenber 200 5 the case of

the secon¥@FSAIRAtery) of the battery, and nmeans for driving the
mot or-driven bl ower based on the output voltage boosted by the voltage
converting medien iR oo £ dheditihtexhi th heosiked by ohe for the

case IMM%%f t he hi gh dust suctionIP wer is required, are_ provided as
output comraste SXLING HRaRt AR RR IV DHARS  CatesEting paaRfer

provi dedissvgc; CPJ ng_ means capabl e of performn swi tchi ng_between these
out put cont 3ﬁ§§ﬁ§ V2 et AT ﬁlﬁﬂﬁﬁﬂé%ﬂl%%etYﬁﬁ%%ﬁﬁ is able to
SE|ECtAtég%éé%ﬁfﬁaﬂ%ggég]is used even Qhen the uéer is in no need

of high dust suction power, thus producing losses of powef

"by the volfage-converting circuit and shorténiné the

service hour of the battery. When the battery is a

secondaryibattery, its service hour per chargehbecomes

sh&rt.

Such a configuration that the user is able to

directly select the‘operation mode for the electric vacuum

cleaner in accordance with the use forms peculiar to the

electric vacuum cleaner, i.e., the degree of dust suction

power degired by the user or the degree of the length of

its service hour per charge in view of the above-described

requirements, is greatly effective for the user.

‘Namely, as in the configuration of the present

invention, means for driving the motor-driven blower based

on the output voltage of the battery alone (non»bdqst

operation mode), which is used asvone for the case wheres

‘the dust suction power is not so iequired or it is desired

-to make long_the.Service_hour {service hour pef charge in
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operation node according to user's Various situations. JhNevedibs 2@pgctric
vacuum cl eaner can be reduced in size and weight owng to the use of such a
configuration. Simnultaneously, since the boost operation node can be
operated only when the high dust suction power is required, the |oss of
power by the use of the voltage converting mneans can be controlled to the
required mni mum Since a cordl ess type electric vacuum cl eaae: ~r nentioned
as one use formof the electric vacuumclean(tir "according to.the
i nvent i dihefcase. oprebenteappiacatbanteryh ofietDE pbewtergupphnyg as the drive
source is small in size and light in weight and has conveaTence that the
boo5t opgegars ofPhodel cerg behe seetontgrien béguieredaset po thle s 'table
for.its use in pacticular. (Exanple of another configuration of control
ci r cui t ]°ut®ybrFelt3aeheetted rievi Eheovol hedrpeenvdrtieg Beawsr 6 in the
electric vacuumcleaner | is next shown in FIG 11. 43 10 Novenber 2005 The
control BIIUR ORI Th BI4S) 4 |WhECHi +Feread £FoffEhECTCEher 6BSEI rcui t
shown in_ FlI G ig}lqﬁt a smﬁtchjq& gart .12b is placed in a stage prior
to a vol'fHye® c%fﬁ/ 19 JUHe ARCHERT. RPYENI £5 1589 FReds WAt EhPREVREEE 12b
perforns, ar}mtcg)etrati n si'm' | ar to thﬁéswitchigg gart _éia of the control
circui t TheWwnih FEE" REETY, “The™ 3% T2hrhig par e 126°“Fanct T2 as a
Sw tehi ngs AN (ARG Y A0S SONML WWLBLAPD SF SORELosGY CUY)
switching between *these output.control means when necessary.
Consequently, the user is able to select the corresponding
operation mode according to user’s various situations.
| Thus, the electric vacuum cleaner can be reduced in
size and weight owinhg -to the use of such a configuration.
Simultanecusly, since the boost operation mode can be

operated only when the high dust suction power is required,

the loss of power by the use of the voltage converting

means can be controlled to the required minimum.

.Since a cordless type electric vacuum cleaner
mentioned as one use form of the electric vacuum cleaner
'acc.ording to.the invention of the present application with:
the OC power supply as tﬁe drive source is small in size
and.light.in weight and has convenience that the boost
operation_ mode can be used only when required, it is
suitabie for its use in particular,

'_IExample aof anether configuration of control circuit]

Another control circuit for the motor-driven blower 6

in the electric vacuum cleaner 1 is next shown in FIG. 11.
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A further control circuit for the notor-driven blower & Nevéhserelogstric
vacuum cl eaner 1 is next showmn in FIG_ 12. In the control circuit shown in
FIG 12, a switching part -(A) 24a and a switching part 25 correspondi ng
to two switching parts are disposed as a switching neans as an

alternative to the switching part 12a. The notor-driven blower 6 is
connected to a voltage converting neans nmain circuit unit 19a through the
switching part (A) 24a and connected to a DC power supply 10 through the
swi t chi Mthe . quaitrd6. cit@set sshowhi 09 PRGL S1{ALs24arantdeldd afremsvhéched by
a notor-driven blower control neans 14 to thereby change the input source
of the- switoredrdiveruit asiesw®. intFIG. Bebdl esatte saytthahgtpese switching
parts (A) 24a and 25 can be inplenented not only by sem conductor

swi t chi ni2b dlemEmaeed uoch asstad: pot forttansi s¢btaget conbatrtahgo by
switching parts such as the electromagnetic relay. Since, however, the
sem dondReAaNs madit chinridl et s Theclswid dtfiang lpigpdl a2k ensficeter .aret ¢, can
be switched at high speed in 44 10 Novenber 2005 | ow power, they are so

sui t abl @HOREH PatiE\lagpdiatide sribicehino vartiund 22 eahekhascenktehi ng parts
The control circuit shown in FIG 12 is capable of isolating the '
not or - driFVER I R Igh BEE G rdui Nepedasi Shaniswi tokd.naninaatti dgtpart (A) 24a
and the switghing part 25 even if a problemsuch as a failure occurs in

t he not dcﬁ“‘-n‘:tlﬁ’t”ﬁ/é’ﬁ B St B inghdi®3%te, a | arge current can be prevented

fromfl %Exggupi\ée%g ff’urft rere)gz%qui%uraatsihooz{ t_c;f control circuit]
A furthér contral circuit for the motor-driven blowér
6 ip the eiectric vacuum cleaner 1 is next showﬁ in FIG. 12.
In the control circuit shown in FIG. 12, a switching part
-{A) 24a and a s‘w.itc-l;ing part 25 corresponding to two )
switching parts are disposed as a switching means as an
alternative to the switchinc_f part 12a. The motor-~driven
blower 6 is connected to a voltage cdnverting meansg main
circuit unit 19a through the switching part (A) 24a and
connected to a DC power supply 10 through the switching
part 25, These switching parts (A) 24a and 25 are switched
- by a motor-driven blower control means 14 to thereby change
the input source of the motor-driven Elowér 6. It is
needless to say that these switching parts (A) 24a and 25
¢an be implemented not only by semiconductor switching
'eléments such as a bipolar transistor, etc. but also by
. switching parts such as the electromagﬁetic relay. Since,
however, the SémicOnductor switching elements such as the

bipolar transistor, etc. can be switched at high speed in
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circuit failure occurs in the notor-driven blower 6, wWenabymb&ides power
supply 10 and the voltage converting neans main circuit 19a can be
protected. [Exanple of further configuration of control circuit] A stil
further control circuit for the nmotor-driven blower 6 in the electric
vacuum cl eaner 1 is shown in FIG 13. The present control circuit is
different fromthe <control circuit shown in FIG 12 in that a DC power
supply 10 and a vol tage converting neans main circuit 19a are connected
via a sweehpegepar ther) apapsoTauétabhe Sortehbagtepuroperptedb and a
switching part_ 25 are switched by a notor-driven bl ower control neans 14
to changeltRerifpiRcudBuFrteasert i AYibERERGVRATBSower 6. when the .
switching part_(A) 24b is turned off in the_ control circuit shown is FIG
13 when the el ¥ rfevEeburtrcetkaflerva 18 Rbt- i b2 uk®, capabacefve. current
flows in,t vol tage converting means nmain circuif 19a and | ess reactive
JeReial

power cohs provPhedrt tﬁ%?VQE!ﬁc%nt%e?fbeﬁﬁé¥ 93538 Novenber
2005 SURpl i b ek PRL S0 OnR AT UL V2L BB L 20 R 1 Patt
oot el s OF BOVBTUBILY 3303 rADEIULSLSdLI Vel BLOvEL Dand e
L TR AL ARG Mo Tl e Cont el
next shQWkddhted from flowing even if, for example, a short-
| circuit failure occurs in the motor—drivén blower &,
whereby the DC power supply 10 and the voltage éonverting
means main circuit 19%a can be protected.
[Example of further configuration of control circuit]
A still further control circuit for the motor-driven
blower 6 in the electric vacuum cleaner 1 is shown in FIG.
13. The present control circuit is different from the
control circuit shown in FIG. 12 in that a DC power sﬁpply
10 and a voltage converting means main circuit 19z are
connected via a switching part {(A) 24b. Thus, the sﬁitching
part {A) 24b and a switching part 25 are switched by a
motor-driven blower control means 14 to change the input
-source of the motor-driven blower 6.
When the switching part (A) 24b is turned off in the
control circuit shown in FIG. 13 when the electric vacuum
- ¢leaner 1 is not in use, no reactive current flows inrthe

voltage converting means main circuit 1%a and less reactive

power consumption is provided. Further, since the DC power

45




FIG 14. The' present control circuit is one wherein thejg M@ 2005
converting nmeans 19 shown in FIG 4 is applied as the voltage converting
means 19 of the control circuit shown in FIG 12. Another control button is
additionally provided in the operation node switching control unit 9. The"
operation of the electric vacuumcleaner | at the tinme that a

| ow- operation setting control button 9e, a m ddle-operation setting
control button 9f and a high- operation setting control button 99 in the
oper at i Bupwhe 16wanhbagisohtted omid @iareioppriasstds-by the control
circuit showmm in FIG 14, will be described in detail with reference to

- FIG 15 swigetthiorg vipaht t bk) odér aandrishefsel tcwitg hpagt pafterr 5f, aa.
switching part (A 24a and a switching part 25 as swi tching nmeans. Wen

t he | owibp iR cfucky e i 2 | Gptbmte obchars okn gehe SDC fpovwst spepayedlia t he

el ectric vacuumcleaner-1 being in a halt statek the notox-driven bl ower
cont rol ThARTr SR TRR PR/ bfInd|igial vaktr 9t ctebye T hbng wieahfng
part-25 46, 10 Novenber 2005 is repeatedly turned on and off based on the

si gnal . BfHds CLEFHE ot I3 -CAB R BFOvRFtSlstarts to rotate and hence the

output of,the electric vacuumcleaner_ 1 rises froma zero output to a '
preset Iéﬁﬁ%%t‘?%rﬁ?ﬁo]d]e AT RPPFRHBIIREIRR O HrCUNr bt ©FFaF+VEN bl ower

"6 can be adjusted .base dut of .a pul se signal_.or the |ike,- Wien the

ni ddl e- oper at ?%r?q:s‘gta'lt |fdr’rbtq{}{ﬁﬁ r%ﬁntﬂiﬁlt Igfalg sfg%rpé#%ﬁ é%?*i“?’b"r#’t‘%’f%n

'State"%h%ﬁg¥*%uint(%]é%ég¥¥ic Vacuuﬁ cleaner 1 is next shown in
FIG. 14. The present control circuit is one wherein the |
voltage converting means 19 shown in FIG. 4 is agpliéd as
the #oltage converting means 19 of the control circuit
shown in FIG. 12. Another céntrbl button is additionally
provided in the operation mode switching control unit 9.

The operation of the electric vacuum cleaner 1 at the
time that a low-operation setting céﬁtrql button 9e, a |
middle*operétion setting control button 9f and a high-
operation setting control button 9g in the operation mode
switching control unit 9 are operated in the control
¢circuit shown in FIG. 14, will be described in detail with
reference to FIG. 15 together with the operations of a
switching part (Q) 51, a switching part (B) éda and a
switching part 25 as switching means,
Wﬁeh the low-operation setting control button 9e is

first cperated in the electric vacuum cleaner 1 being in a
halt state, thé motor—driven blower control means 14

outputs an on/off signal and thereby the switching part 25
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control neans 14 outputs a pulse signal large in duty agpNetdmEdSdori th the
| ow operation node and thereby the swtching part 25 is repeatedly turned
.an and off based on the signal, whereby the output of the electric vacuum
cleaner 1 is raised to a preset m ddl e operati on node output W_ Thus,
.when the | ow operations setting control button 9e or the m ddl e-operation
setting control button 9f is operated, the swtching part (A) 24a acid the
switching part {Q 51 are deactivated and hence an out put voltage boosted

by the -¥gl tageaceaygrtiffeltaASand bsrNBhssHPBL fHet @ilA81  MOFRAsdriven
bl ower 6. Further, when the high-operation setting contfol button 99 is

oper at edchibombt b Sdsi abR, blBRe 5 Wt §PhAEsPABt roRBtiSahur Redoal fnand
thereafter the switching part (A) 24a is turned on. Further, the voltage

conver si ontpatt 66| theasseclbi OUptiemacpehtersi gpakebortba sWgkehi ng part
(Q 51_ Consequently, the voltage converting means main circuit 19a 47 10
Novenberoc20p8ti o opepatedt Sbow hapevavdbh agelouipihitedid y omha seceadar y
battery 1 0a is boosted via the voltage converting means nmain circuit 19a,

f ol | owedoBythgphdtat+dniven tihbowet 06 ' can doé vadi bsbadr bésedhoa, dubg out put .
voltage of the voltage conversion neans 19 is supplied to the notor-driven
bl over @f henbse heigwrbuwertthe ebtkes raised to a preset high operation
mode out put WB. The high output operation node' for the output WB is a
naxinun1outputwﬁﬁﬁw%ﬂﬁ(ﬂ%#ﬁkﬁrQﬁEfatlon setting control button 9f

is operated from this state, the motor~driven blower
control means 14 outputs a pulse signal large in duty as
compared Qith the low operation mode and thereb? the
switching part 25 is repeatedly turned on and off based on
the signal, whereby the output ofhthe electric vacuum
cleaner 1 is raised to a preset middle ope:ation mode
.output We.

Thus, when the low-operation sétting contrel button
9e or the middle-cperation setting control butten 9f is
operated, the switching part (A) 24a and the switching part
(Q) 51 are deactivated and hence an output voltage boosted
by the-voltage converting means 19 is not supplied to the
motor—driven blower 6. |

 Furthexr, when the high-operation setting control
button 9g is operated from this state, the awitching part
25 is turnéd off and thereafter the switching part (A) 24a
is turned on. Further, the voltage conversion control means
715 cutputs a pulse signal to the switching part (@) 51.

Consequently, the wvoltage converting means main circuit 19a
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operation nodes prepared for the electric vacuum cl eanekg Noy&RBeoXi des
t he hi ghest dust suction power in the electric vacuum cleaner 1.
Incidentally, a process for controlling the switching operations of the
switching part (Q 51, the switching part (A) 24a and the sw tching part
25 constitutes a swwtching neans for selecting any one of the output
vol tage of the DC power supply 10 and the output voltage boosted by the
vol tage converting neans 19 together with the switching part (Q 51, the

i t chi A) . 24 the switching  part. 25 According.to the present
enbodi ot RO G S e PO L P oRcs CorePBraBit fon 0g 15

oper ate , i | tage.,of. t he vaol t.age converting nmeans 19 is.

suppl i eﬁy?%é%ﬁ%%rﬁo%)és rcfc\’/%%%l%%/\aert ) ]giga reT e HohI 833PS oper at i on
node is i e m rati . [ al ation nodes
of "l owﬁﬁ%%&dllace"'{'l anlgj.a' '%ﬂgﬁq&%‘f %e%%%n%%a%ﬁﬂ%‘%l%‘gﬁg 1, whereas a

boost 484,10, Noueihes- 2005 taper atH@n Olulg?%\% ngl%%g;(ﬁ e%fa gr%ifgh,rﬁlg%;g@l on node

of the 9F eneral operatioxi modes of of the

el ectri Coorprdiii il 8@kl ho |k LAHBRE G0 Wik | Ve QREFZALY Oxglo L 1i ng

control button ge and tbe.m ddl e- ‘operation setting contro utton 9f
functi on asetie @i loutputl fihdrioB el £G4k d hey NPERoast gk ati on node,

~and the high-operation setting control button 9g functions as a control
part forosataacidnguddee Jmgait WEer arhenhigfeoutbat operation mode
for the output W8 *is a maximum output operation mode of
~operation modes prepared for the electric vacuum cleaner 1
and provides the highest dust suction power in éhe electric
vacuum cleaner 1. |
) Incidentally, a process for contéolling the switching
operations of the switching part (Q) 51, the switching ?art
.(A) 24a and the switching part 25 constitutes a switching
means for selecﬁing any one of the oﬁtput valtage of tﬁe bC
power supply 10 and the output voltage boosted by the
voltage converting means 19 together with the switching
part (Q) 51, the switching part (A) 24a and the'switching
part 25.

According to the present emi:od:’.ment; howéver, when
the hiqh—operation setting contrcl‘button 9g is operated,
the outpqt voltage of the voltage converting means 19 is
-suPpliéd to the motor—driven blower 6. Therefore, a non-
boost operation mode is set in a low or middle eoperation
mode of general operation modes of “low”, “middle” and

“high” of the electric vacuum cleaner 1, whereas a boost
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stop button 9d functions as a stop control part for .ste¢pRoMMESAH5O0NA
driving of the notor-driven blower 6- Incidentally, the above description
based on FIG 15 has.been nade by the exanplet- in.which the | ow operation
setting control button ge, the m ddl e-operation setting control button Of
and the high-operation getting contraJ button 9q are successively operated
fromthe halt _qtate. Ther'efore, it shows the exanple iri which the '
ope-ration node ha!~;, been changed fromthe aon-booz;t operation node. to
the bodReHereR iileote-SFowtR ed , M r coeret hpghmeder afi 6he setting
control button 9g is operated imediately in the 'halt state, the Operation
node isQﬁWQﬁﬁ%)éhﬁﬁﬁﬁé&PfWQﬁﬁ%r@f Py st apbdddet hangoosigbfePat i on node.
An exanghf of ew%&her operation of %fe el ectric Vacuum cleaner | where the
oper at i o SmSE < 'Jt%h‘fal'é‘l%n(f]r%?meﬁ t 90 Hogersfinied el @ntrol circuit
shown in_Fl 14 i.lJ_next be "scribed in.detail wth reference to FIG
16- In t%eelbrtelsoedntsegtalrﬁﬁ e‘,:m?th’éojggtéu?é?ﬁl o%e o?n‘ghl%ﬁ%véf‘f"éﬂ?ﬁ@ part 49 10
Novenber.. 25 in-the mddl.e ration de is, different fromthe
exanpl e 05% %%a:el%glpes’r%gﬁlonrg s%%%rc?ﬁe@fa@mlS{@Iﬁu?‘ﬁ'él%&aﬁl 3 C‘é’ﬂgﬁﬂii n FIG
15; the i j 25 | 1 . of ased on the
g%\grga;%yxn%eqaéétdl | hd SRAALISIY. SRS O R0d O Lo haped.

. on/of f outputte or - ven control frea in the
mddle ongrALRadAL sdit il EXARLE I:ﬁ.hQ%’l%b i{;; thgng@ogg Le other hand,
a pulse signal indicative of" normally on uty” I's - -ou?putted from
t he- Dt Qon@iroepablowRSr GRNI A AR AN, bt operation mode. The’
stop button 9d functions as a stop control parﬁ for l
stopping rotational driving of the ﬁotor—driven glower 6.
Incidentally, the above description based on FIG. 15
has Abe.:en nade by the example in which the l;-gw~operation
setting control button "9e, the middle-operation setting
control button 9f and the high-operation setting control
button 9g are successively operated from the halt state.

- Therefore, it shows the exampie in which the operation mode
has been changed from the non-boost operation mode to the
boost operation mode. However, when the high—operation

~ setting control button S8g is operated immediately in the

‘halt state, the operation mode is directly changed from the

‘ halt staterto the boost operation mode .

An example of another operation of the eleétric
.Vacuum'clEaner 1 where the operation mode switching control
uhit 9 is operated in the control circuit shown in FIG. 14,
will nexﬁ be désgribed in detail with reference to FIG. 16-7

In the present example, the operation of the switching part
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the mddl & operation nmade, and the switching part 25 pephEsbar 2005
normal | y-on operation based on the signal. In either case, however, no. on
"~ signal-is outputted to the switching part (Q 51 and the voltage converting
nmeans 19 is deactivated. The switching part (A 24a is a part capable of
.directly controlling the supply of the output voltage boosted by the
vol tage converting nmeans 19 to the notor- driven blower. Operating states
~of the switching part (A) 24a in the boost operation node are given two
types. Q@te iof tlidemdiire egpards dro rodopey adi ftesdrad effdin WHeh. the
switching part repeats on/off operations, whereas the other thereof
cor r espenusndie arf opsy afpidig tsitaat eshHawnnhirc lEIde 15w Tehithg paaingils: hel d on.
The operation exanple shown in FIG 15 is common to the operation exanple
i|lustrathedn dn BAIG. 16, rHechatwittudhigw tehitn@ part fepedddly s hel d on
based . on the signal outputted fromthe -notor-driven blower control neans
14 in tr#élrﬁmttorbﬁémhtqfoﬁwhm B0 the: Novarnbersizes. Wdrputiteedviitahi ng part
(A) 24a is brought into an on/off operating state in the boost operation
“node i n tge maiedaBIiven @entasiomeans 14 G Ithe mHaldhe tarrgipart (Q 51
is also |n an operatlng state in which it repeats on/off operations.
Ther ef of@%€-he 9|Ebﬁeeaﬁmalvoﬁba§§ tApETEed 160ont kBenptberdhatda Bl ower 6
vi brati ons and noi se. Thus, the state of

becones | e, .thus leadin
operati &% i&% Srgna '@%"t‘?&lﬁ&f’ (R)O‘r%ﬂ 1 HEWaostLA%dar 463 on node i s

outputted from the motor-driven blower control means 14 on
the middle operation mode, and the switching part 25
performs a‘normaliy—on operation based on the siénal. In
either case, however, no on gsignal is outputted to the
gwitching part {Q) 51 and the voltage convertlng meang 19
is deactivated.

The switching part {A) 24a is a part capable of
directly controlling the supply of the output voltage
boosted by the voltage convefting means 18 to the motoiw
driven blower. Operating states of the switching part (A)_
24a in the boost operation mode are given tw§ types. One of
them corresponds to an operating state in which. the
switching part repeats on/off operations, whaereas the other
thereof corresponds to an operating state in which the
'switching part is held on. The operation example shown in
EIG. 15 is common to the operation example illustrated in
FIG. 16 in that the switching part (A) 24a is held on based
on the signal 6utputted from the motor-driven blower

control means 14 in the boost aperation mode,
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controlled to a normal l y-on state, thereby providing an1o Rb@shbéreoggacuum

cl eaner easy to use for the user. [Boost operation node start operation]
Aprocedure for performng a start operation of the boost operation node in
the control circuit showm in FIG 14 will next be described with reference
to FIG 17. A ..switching start operation of the switching part (A) 24a is
controlled so as to take earlier than a switching start operation of the
switching part (Q 51 when. the high- operation setting control button 9g

i s operated i nghde f1ed tswBtMitng YhPE 10) tHes eXLBEs M Of s 8t hagont rol , the
operation node is trarnsitioned to the boost operati.on nade after the
transitien/obf éheraoind0ocit@pes atheNnbevse. ogditistiosi ié8at ik ¥REL age
converting means main circuit 19a is not operated in an unl oaded

condi t i opnttodoesrawit | elaskwh oiRNFIGNST Pl ehet Rt dibigt bervokdpgsl boost ed
by the voltage converting neans 19 becones abnormally high, thus enabling
a saf et yiandlst abh eempepeataiohnofstaee vivh tegbelc onv erdpagt S lodfoNBvenber 2005
means 19. Wien the power inputted to the notor-driven blower 6 changes,

Vi brat i origenadions s e Thferefmnent drired mihpgr] eblodwer v 1 tage pdmpdudedt dige to its
change. The vibrations give unconfortable feeling to a user particularly

"~ when t hethg gpoterrdrirpmPlever thdodremge Birgdovidves | leddipovee i nputt ed
to the notor-driven blower 6 beconmes |arge stepwise according to the
execut i chiFationey it a1ging - t fduspetdis G¥ate of operation of the

switching part (A)y 24a in the boost operation mode is
controlled to a normally-on state, thereby providing an

electric vacuum cleaner easy to use for the user.

[Booét operation mode start qperation]

—A‘procéduge for performing a start operation oélthe
boost operation mode in the control circuit shown in FIG.
14 will next be described with reference to FIG. 17. A

switching start operation of the switching part (A) 24a is

controlled so as to take earlier than a switching start
operation of the switching part (Q) 51 when the high-
operation setting control butten 9g is operated in the halt
state. Owing to the execution of such control, the
operation mode is transitioned to the boost operation mode
after the transition of the non-boost operation mode. Thus,
gince the voltage converting means main circuit 18%a is not
" operated in an unloaded conditién, it does not lead to an
unstable state that the voltage boosted by the voltage
converting means 19 becomes abnormally high, thus enabling

a- safety and stable operation of the wvoltage converting
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nmode i.s shifted to the boost operation node after the 1d Nanshidr@ooof the
zzon- boost operation node- Thus, since the degree of a change in the power
inputted to the notor driven blower 6 upon the start of the boost operation
node .is relaxed, .the vibrations and noise of -the notor-driven blower 6
can be | essened. Further, a problemarises in that when | arge power is
suddenly inputted to the notor-driven blower 6 upon start of the driving
of the electric vacuum cl eaner 1 where such a dust collection system as
shown in FIG % is utilized which causes air to rotate tornadically and
separatggagﬁs} ‘and air by centrifugal force,"air lying within the dust cup

13 is disturb hat the.effect of separating the d dair f

cach ot hor i s HEBKEREAECHG . CREVRGEE 6P TG TPLR EBNEt B { ne. dust
' (159t d t agi nating th filter 33 i

e { aSPar SRS aptasioRts AL R SRR o e

oper at | gempdEd.eeahibedo! 9Meaipnsl, OPRLaLI SRR L gL 52 10 Novenber

2005 the transition of the non-boos i on 1 power inputted to

the 1ot ghodrickeRabhaWwet -6 1BgcorEs LAl -%ttgew;ﬁ&l?ﬂ% te?xeft%é% ,ems becone
5d ror

no pronounced. Combining the above nethod with con or gra uéily
i ncreasiBgcaechAffly wath theMuahaner ¢ .ef isediye, [BROShH.QRET ahhHARARde Stop

operation] A procedure for performng a stop operation of the oost

operati @0 tHdembBokhargoeBhl BlLowkiCE hetbf¥W8 18rg¥Cstepwise

| according to the execution of a sequence that the operation
dee‘is gshifted to the boast operation mode after the
transition of the non-boost operation mode. Thu%, since the
degree of a change in the power inputted to the motor-
driven blower 6 upon“the start of the becost operation modé
igs relaxed, the vibrations and noise of the motor-driven
_blqwer 6 can be lessened.

{Furthey, a problem arises in that when large power is
suddénly inputted to the motor-driven blower 6 upon. start
of the driving of the electric vacuum cleaner 1 wheré such
a dust collection system as éhdwn in FIG. 2 is utilized
which causes air to rotate totnadically and separéteé dust

. and air by centrifugal force, air ljing within the dust cup
~ 13 is disturbed, so that the effect of separating the dust
and air_f;om each other is weakened, and the dust or the
like cbllected within the dust cup are raised up, so that
the speed of contaminating the prefilter 33 is made fast.

However, owiﬁg to the adoption of the sequence thsa_tt the

.operation mode ig shifted to the boost operation mode after
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14 will next. be described with reference to FIG 18_ As1po8bewbdrobsG 18,
a switching stop operation of the swtching part (0) 51 is nmade earlier
than a switching stop operation of the switching part (,} 24a even when
the stop button 9d is operated in the boost operation node. OMng to the
execution of a sequence that the operation node passes the non-boast
operation node after the stop of the boost operation node, the voltage
converting means main circuit 19a is not operated in an unl oaded

condi ti othe Tiheaws Dt on dheLié esetbEd 4 € Ubpe FRESoN Ghodi@pdthe pawHpSt abl e
state that the voltage boosted by the voltage converting neans 19 becones
abnor mal 1yphiighd tdushenabtongdfi sad abyowind stivdlene9praRFEON t hereof .

[ Exanpl e of still further-configuration of control circuit] A still
further sloepwide cnduthesorpidiel amé dsechny ey fteneinedn the el ectric-
vacuum cl eaner | is next shown in FIG 19. The present control circuit is

one i n which tdrathirplingdehe orivere invg:hrehnel t20 sdrowol nfét Grradusl hppl i ed as
5a 10 Novenber 2005 the Vol tage converting neans 19 of the control circuit -
shown | iIFXRAS3NG A hpeshi FrEPars uh Hrswifedini @ G 19~ is a part
capable of directly controlling the supply of an output voltage boosted by
t he vol t R0 RT3 Higpmewpre 1-0R PRHAHIAY - dri ven bl ower. The swit ching
part (A) 24b perforns an operation simlar to the switching part (A) 24a
shown in VI G BPTrogriire Hok ReGLmaipge fuitere aRarat igierefbrivke such

operati %ns as shown in FIGS. 15 and 16. Thus,. .
oost operation mdde in the control circuit shown in FIG.

14 will next be described with reference to FIG. 18. As
shown in FiG. 18, a switching stop 0peration.of'the
gswitching part (Q) 51 is made earlier than a switchiﬁg stop
operation of the awitchin; part (A) 24a even when the stop
button 9d is operated in the boost operation mode. Owing to
the execution of a sequence that the operation mode-passgs
the non-boost operation mode after'the stop of the bodst
operation mode, the voltage converting means main circuit
1%9a is not'operated in an unloaded condition. Therefore,
the present circuit does not lead to an unstable state that
the voltage boosted by the voltage converting means 19
becomes abnormally high, thus enabling a safety and stable
operation thereof. |
[Example of still further coﬁfiguration of control circuit]
' A still further control circuit feor the motor—driﬁen
blowar 6 in the electric vacuum cleaner 1 is next shown in
FIG. 19. The ﬁresent control circuit is ene in which the

voltage converting means 19 shown in FIG. 4 is applied as
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the switching part (A) 24b also functions as a switchi ngg NEBaRSer\WoRY t he
swtching part (A 24b is brought into an on/off operating state inn the
boost operation node in the control circuit shown in FIG 19, the timng
provided to bring a voltage inputted to the voltage converting neans 19
into zero takes place. Thus, a pulse signal inputted to a swtching part
51 (Q greatly varies in duty, and hence a voltage converting operation
beconmes unstable. Accordingly, the state of operation of the sw tching

part 24beha $Becaf@O0ssnPREE bl ONcaRE €1 & Sor CORML TObheo1 O -BAEpRI | y-On state
Incidentally, a process for controlling the switching operations of the

swi t chi ngneafit 14 Q161,13 he swidichimaPantt (A) 248 8Rdwhhgnswhkchieg part
25 constitutes a switching iw-ans for selecting Any one of a voltage

out p-utted Argare cAXGHIDVESf SEDPdye 1P @&dti@m%pu&evgb{:,g%? 8F the voltage

converting neans 19 together with the 5witching part (0) t he
- 9wi t chi agtpat t vé PG4 b edsk édh ey s EHE oD 96 t cABve BY1i A Dexarben 2005
[ Boost operation node start operation] A procedure for performng a start
oper at i oho ofh& heotdoastiwperialswsn: N0dha Bwiehdent cci (gui24ishown in FIG
19 wi Il next be described with reference to FIG 17. A swtching start
oper at i gpevforhe Ewidpdwaiglparsinif)a My ithe contraiiimeg saras (8d Rdke
earlier than a switching start operation of the switching part (Q 51 when
t he hi ghshowerbni B setdi nhewent thle pdectriog veswpercdtestham 1 he hal t
' performs such operations as shown in FIGS. 15 and 16. Thus,
the switching part (A) 24b also functions as 'a switching
means.
When the switching part (A) 24k is brought into an
on/off operating state inn the boost operation mode in the
. control circuit shown in ¥FIG. 19, the timing piovided to
bring a voltage inputted to the voltage converting means 19
into zero takes place. Thus, a pulsé signal inputted to a
switching part 51 (Q) g¢greatly variesz in duty, and herice a
voltage converting operation becomes unstable. Accordingly,
the state of operation of the switching part 24b in the
boost operation mode is controlled to a no:mélly—on state.
Incidentally, a process for contrelling the switching
operations of the switching part (Q) %1, the switching part
(A} 24b and the switching part 25 constitutes a switching
| means for selecting any one of arvoltage outputted from a
Do power supply 10 and the output voltage of the voltage

- converting means 19 together with the switching part {(Q) 21,

‘the switching part (A) 24b and the switching part 25.
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state- OM ng to the execution of such control, the opergiNQEWIRIROES
transitioned to the boost operation node after the transition of the

non- boost operation- node- Thus, since the timng in which the voltage
converting means main circuit 19a is operated. in an input voltage zero
state, is not provided,.the state in which the duty of the pulse signal to
the swtching part 51 (0) becones unstable, can be avoi ded, whereby the
vol tage converting neans 19 is operated in. safety and stably. Wen the
power i niiredd arenaiclarpterdelr$v@ent bbpesatBonthanges, vibrations and noi se
of ‘the nmotor-driven blower 6 are produced due to its change. The
vi brations gi Ve PIAFESIHIGT tTay eoFeleming oo asteet eperatibar by when the user
is'cleaning with the handle 8. However, the power inputted to the
ot or - dARSRFE ARSFAL IPhastfesin ke corbyplecinevbEdphgwnoinh8Iexecution of
a sequence that the g}per tion node is shifted to the boost operation node
after t Wildh a8t P o et Lhnmh-whok i rebererFent aoliEG - Thds, &ince the 55
10 Novenber, 2005 dg%rqcﬁ of a change_in the power inputted_to the_ notor-
driven BOWSE UGS ThERTR TG Thetosribpetagi BAthodd) £8bréfaxed, the
vibratiaq q‘f}l oj se of the mgtor-drjven blower 6. can-be | essened. '
| Further,&}tg'lr}’o 5% itfedq fd te%#e]nelf SRR FVRYIPShiRGGFERAFY i nputted to
the not Qr grio loyer on .start ofg%h peration of ,the electric
vacuum %rpgar?écr %P' \%he\r@e %t}}é%cgudl&tpac%ﬁl )t;e%]g % %‘?e‘ﬁrgﬁsg%ﬂ Wn in FIG 2 is
operation setting ‘control button 9g is operated in the halt
state. Owing to the execution of such control, the
operation mode is transitioned to the boost operation mode
after the transition of the non-boost operation mede. Thus,
since the timing in which the voltage converting means main
circuit 18%a is operated in an input voltage zero state, is
not provided, the state in which the duty of the pulse
gignal to the switching part 51 (Q) becomes unstable, can
be avoided, whereby the voltage converting means 19 is
operated in safely and stably.
When the power inputted to the motox—driven blower 6
changes, vibrations and noise of the motor-driven blower 6
are produced due to its change. The Vibrations give
unconfortable feeling to a user particularly when the user
is‘cleaning with the handle 8. However, the power inputted
to the motor-driven blower 6 becomes large stepwise
according to the execution of a sequence that the operation

- mode is shifted to the boost operation mode after the

transition of the non-boost operation mode. Thus, since the
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utilized which causes air to rotate tornadically and sepRbadRBerdess and
air by centrifugal force, air lying wthin the dust cup 13 is disturbed,
so that the effect of separating the dust and air fromeach other is
weakened, and the speed of raising up the dust or the |like collected
‘wWithin the dust cup to thereby contam nate the prefilter 33 is nade fast.
~However, owing to the adoption of the sequence that the operation node is
shifted to the boost operation node after the transition of the non-boost
oper at i cleqrote,of e goaegei hputhedpdwet henpotoeddtovene hbower 6 becones
| arge stepwi se and these probl enms becone no pronounced. [Boost operation
' node st ofriopar liomr /6 pupeeduhe $oarpesf othé ngoasst opeppet ahieadef _the
boost operation node in the control circuit shown in FIG IS will next be
' descri Bt Xgkaradf ditvnceibvatias 181d Asoishonh the RhGtot8dravemi t-chi ng
stop operation of the switching part (). 51 is nmade earlier than a sw tching
st op 56 PEPYH éntserr dopslepeeredon of -the switching part (A 24b even when
the stop button 9d is operated in the boost operation node.. OvMng to the
use of a sequ t & RrIPERI B S de pdvtlesvhere 1awee beeser ober at i on

&
node after, fhe stop of the bogst operation node, the timng in which the
vol t age 8 %ilﬁg’uqﬁfﬂsﬁi’m‘m‘? A 1daigEen S Hperht @ quPen afitd Bput

voltage.ﬁsrt estate, S not. rge\#ded., Thus, the state in which the duty
of the S sESIOHTAT TS HE ST FheY T (vaaumy clravpis! where

such a dust collection system as. shown in FIG. 2 is
~utilized which causes air to rotate tornadically and
53p§rates dust and air by centrifugal force, aig lyving
w;thin the dust cup 13 is disturbed, so‘that the effect of
separating the dust and air from each ;ther is weakened,
'and the speed of raising up the dust or the like collected
within the dust cup to thereby contaminate the prefilter 33
is made fast, However, owing to the adoption of the
sequence that the operation mode ig shifted to the boost
operation mede after the transition of the non-boost
operation mode, the power inputted to the motor-driven
blower 6 becomes large stepwise and these problems become
no pronounced. |
[Boost operation mode stop operation)
A procedure for performing a stop operation of the-
7 bqost operation mode in the eontrol circuit shown in FIG.
18 will next be described with reference to FIG. 18. As
shown in FIG. 18, a switching stop operation of the

switching part (Q} 51 is made earlier than a switching stop
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unst abl e, can be avoi ded, whereby the voltage converti ng)Nme@05S
operated in safety and stably [ Exanpl e of still further configuration of
control circuit] A still further control circuit for the notor-driven
blower 6 in the electric vacuumcleaner 1 is next shown in FIG 20. As
shown in FIG 20, a voltage converting control neans 15 for
pul se-controlling a swtching (0) 51 and a notor--driven bl ower control
means 14 for controlling a switching part (A 24b are separated so as to
be dri veipanatidis crietihepawartchiipy) iresct AAjol2ddgevfarombeerdribee sdower  supply
60 for a voltage conversion control neans is supplied fromthe
not or - didukderb|velrs ®rsimd adativerthichioostr opetrbé ion moteng Peing (Y _ 24b.
Since a voltage converting means 19 is not operated owi ng to the adoption
of suchthecaowss Qff & issneniass S hette thenicpstriatd. oggamodeAparfed Slien an on
state, the setting of the start operation sequence in the boost operation
mode sEORTHae st Cperetisec siass @égyer s stomed tGha rﬂ?@q% whi ch 57 10
Novenber 2005 a voltage converting neans main circuit 19a is operated in
an i npuCPEaRtdgE Mads s ttace timingotmprdicdedhes Yo tage srivsiied ate that
a pul se signal to the sw tchj ngﬁt)art 51 abnagrmally increases in duty,
can be g\‘i’é‘&‘c‘fe&‘ "xM‘Féfré’bvtt ay Ay g H'é’&’h’é‘: f@%tﬁigﬁ’peﬁeﬁ%d in
safety and_ stahl ILn the ,present. contyol uit swtching part (A
2ab 1 b NG Buost St RSO At TUS, cbie SFRER b WRRGPnEPPyHubd
"of the pulse signal to the switching part 51 (Q) becomes
unstable, can be avoided, whereby the voltage converting
means ‘19 is operated in.safety and stably.
[Example of still further configuration of control c1rcu1t]
A still further controel 01rcu1t for the motor—driven
blower 6 in the electric vacuum cleaner 1 is next shown in
FIG. 20. As shown in FIG. 20, a voltage converting comntrol
means 15 for pulse-controlling a switching {Q) 51 and a
motor-driven blower control means 14 for controlling é
switching part {(A) 24b are sgeparated so as to be driven in
‘discrete power supplies. A voltage from a drive power
supply 60 for a voltage conversion control means is’
supplied from the motor-driven blower 6 side rather than
from the switching part (A} 24b.
Since a voltage converting means 19 is not operated
" owing to the adoption of such a configuration unless the
. switching part (A) 24b is in an on state, the setting of

the start operation sequence in the boost operation mode

shown in FIG, 17 becomes easy. Thus, since timing in which -
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Since the drive power supply 60 is disposed an the not ¢y nIvdnisd Jabower 6
side as viewed fromthe switching part (A) 24b, no reactive power is
consuned by the drive -power supply 60 if the switching part (A) 24b is

turned off when the electric vacuumcleaner | is not in use. It is thus
possible to effectively use power charged in a secondary battery 10a.
[ Exanpl e of still further configuration of control circuit] A stil

further control circuit for the notor-driven blower 6 in the electric

vacuum ¢ ea¥fade icoRdte SIOWRANL G Alecldit tf@a CONtEOL rGLLGULA shown in

FIG 21, -a swtching part (A 58 used as a swtching neans Is provided on

the | owapl#gge Sidda.Rfe therdiQedr i vemd WRE &S, asudii i ng part (A)
, There is not provided a bypass path for directly connecting a DC power

suppl y it & taOrthatdrd oW gl 1o ithdoai €88 49 sayr that the
switching part (A) 58 can be inplenmented not only by sem conductor 58 10

Novenber({0GH sadricdiialg yeligreniiciliCih asutty MEREThe aadb p@bdy transistor or
an | GBT, etc. but also by switching parts such as the electromagnetic

rel ay. Sihrambyhabeyerlidye semveadue) elearsdi 1T higgomdeead sisuch as the
MOSFET, bipolar transistor or |IGBT, etc. can be switched at high speed in-
povwer | eadetyt lzawl tdtebdlyect fombahrepireseeltayontivey ariecsd tsuitthebl e for a.
battery--operated el ectric vacuum cl eaner as sw tching parts. The operation
of the @wddchiagypewim @leadddr ih dthet Hl:e)ost operation mode is

-controlled to a normally-on.

Since the drive power supply 60 is disposed on the
motorwdriven blower 6 side as vieWed from the s#itching
part (A) 24b, no reactive power is consumed by the drive
power supply 60 if the switching part (A) 24b lsﬁturned off
when the electric vacuum cleaner 1 is not in use. It is
thus possiblerto effectively use power dharged in a
secondary bhattery 10a. |
{Example of étiil further configuration of control circuit]

A still further control circuit for the motor-driven
blower 6 in the electric vacuum cleaner 1 is next shown in
FIG. 21. | |

In the control circuit shown in FIG. 21, a switching
part {(A) 58 used as a switching means is provided on the
low voltage side of the motor-driven blovwer 6 as a
éwitching part (A). There is not provided a bypass path for
direétly connecting a bBC power gsupply 10 and the motor-
drive blower 6; It is needless to say that the switching

‘part (A) 58 can be implemented not only by semiconductor
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time that a | ow-operation setting control button 9e, atorNd@mbPe0&ti on
setting control button 9f and a high- operation setting control button 9g
in an operation node -switching control unit 9 of the control circuit shown
in FIG 21 are operated, will be described in detail with reference to
FIG 22 together with the operations of a switching part (Q 51 and a
switching part (A) 58. \Wen the | ow operation setting control button 9e is
first operated in the eIectric vacuum cl eaner 1 being ina halt state, the

t d 14 ff I dth b
“the swi 9@#?6%&% O B D IR I B et & IS e e st gt
respect )é‘f IE%ES, ettQ:e Egotoral%rl \Ben Sw1q__\/\%lf%r ff}égrgftfsré&%% a;sgt and hence

t he out put ‘electric vacuum | eaner OUt put to a

preset lQUARGRALLARIPGR, QUL PUE LB htmg@e%get{ttﬁdg LEI BEHALLEN SELLing

control button i's operated fromfthis sta rirven bl ower 59

10 NoveReh 2395 e&ah@%gr@@% 14 %]teowo%ms' ol%g:glﬂ(}%égﬂyt% proportion

of an on tinme asS Conpare on a |l ow operatio t hereby the

swi tchi g pabl, (ALc58chs HRPSMRUL wtnmque spRG A RAzred dt%etﬂte si gnal ,

wher eby the output of the electric vacuu aner 1 is'raised to a preset
m ddl e taper @hkobigedecAlRl 1\B6e1alUshehaR et BS |SRMERAKAIHRN sSet ting

control button 9e or the m ddl e-operation setting control button 9f is.
battery-operated electric vacuum cleaner as switching parts.
| The operation of the electric vacuum cleaner 1 at the
time that a low-operation setting control button 9e, a
' middle-operation setting control button 9f and a‘high—
operation Settlng ceontrol button 9¢g in an operation mode:
switching control unit 9 of the control circuit showe‘ln

FIG. 21 are operated, will be described in detail with

reference to FIG. 22 together with the operations of a

switching part (Q) 51 and a switching part (A) 58.

When the low-operation setting control button %e is
first operated in the electric vaduum cleaner 1 being in a
halt state, the motor-driven blower control means 14
dutputs an on/off signal and £hereby the switching part (&)
58 repeats on/off operations based on the signal
' respeetively. Thus, the motor-driven blower 6 starts to
rotate, and hence the output of the electric vacuum cleaner
.1 rises feom a zero output to a preset lew gperation mode
'Qutput W34f
When the middie-operation setting control button 9f

is-operated from thig state, the motor-driven blower
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.operated, the voltage converting nmeans 19 is deactivat ¢gdNod&Eb&ienpE an

out put. voltage boosted. via a voltage converting neans nmain circuit 19a is
not supplied to the notor-driven blower 6_ Further, when the

hi gh--operation setting control button 99 is operated fromthis state, the
switching part (A) 58 remains unchanged and the vol tage conversion control
means 15 outputs a pul se control signal to the swtching part (A) 51.
Consequently, the voltage converting means nmin circuit 19a is activated
so that conatdhge:as pld tetkpitom & ispeandaryinptd diygH Qardsobiobshed vi a
the voltage converting neans main circuit 19a, followed by application to
t he not arf can wen thilrewers Gronfaussd twicthowimpul Mod tagetafion heode| diade .
~converting neans 19 is supplied to the notor- driven blower 6 and

t her eaf tidrendiey dihepuswdichirey metdr - (Ar iSfenid|mwratedky raisesti tana preset,

hi gh operation node output WB8.. The high output operation node for the
out put a8 9%t Parsd rem mtg@der athiegrelnd ddhofowparatd Hrtimdes 60 10
Novenber 2005 prepared for-the electric vacuum cl eaner 1 and provides high
power cHaFFH O VEHET Helaanest idustaisipd iton.2 poveset THedddg t ching part
(A) 58 performs an o eratlon S|mlar to the swtching part (A) 24a

‘under . t BRSO @Eégh &tart procedure shown in FIG 17 and the

boost operatl on m)de end ro edure shown in FIG 18, thus _obtaining a
simlar effectt? rei’éf'xér%ﬂ“é’p@frattﬁé’”oﬁ&%ﬁ"@n comtmad AU

9¢ or the middle-dperation setting control butteon 9f is
operated, the vdltage converting means 19 is deactivated
and hence an cutput voltage boosted via a voltagé
converting means main circuit 19%a is not supplied to the.
motor-driven blower é-

Further, when the high-operation setting control
button 9g is operated from this state, the gwitching part
(A) 58 remains unchanéed and the voltage conversion control
means 15 out?uts a pulse control signal to the switching
part (&) 51. Consequently, the voltage converting means
main circuit 19a is activated so that a voltage outputted
from a secondary battery 10a is boosted via the voltage‘
converting means main circuit 19a, foilowéd by application
to the motor-driven blower 6. Thus, the output voltage of
the veoltage converting means 19 is supplied to the motor—

driven blower 6 and thereafter the output of the motor-—
driven blower 6 is raised to a preset high operation mode
output W3B. The_high output operation mode Ffor the output

W38 is a maximum output operation mode of operation modes
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vacuum cl eaner | at the time that the operation node swd{hidEp&GPdbEOl unit
9 in the control circuit showmmn in FIG 21 is operated, wll next be
described in detail with -reference to F G 23. In the present exanple,
the operation of the switching part (A) 58 in the high operation node is
different fromthe operation exanple showmn in FIG 22. in the operation
exanpl e shown in FIG 22, the switching part '(A) 58 is repeatedly turned
on and of f according'to an on/off signal outputted fromthe notor-driven
bl over mEospaotd nbanstid abedtiwidi ghcomer aleanenovlieandl prokddesanpl e  shown
in FIG 23 on the other hand, the notor-driven blower . control neans 14
out put s teigul Bewst gretswmpli oo | amd ofhe Noigaésy dustdatiptid@0¢pwepon .t he

hi gh operation node, and hence the switching part (A) 58 perforns a

normal |y on dfjer advwidrclbiasedant t (k) sTyreerfovsperni gpeyaishill furt her
exanpl e of the operation of the electric vacuumcleaner 1 where the .
oper at i Chilffoler & i 9wl et o | part t (B) of4ahendent Ebe bpepstit shown in fl
10 Novenber 2005 FIG_ 21, will next be described in detail vrith reference
to Pl GeERFatiPy meedst esenitt aaafpdire hehewer it i bRGof 1¥handskfechi ng part
(A) 58 i,n the-mddle operation node is different, fromthe operation

exanpl e Rt ReRHGoDRods, end PXpeedTry skouipie EfGwnifn EPBS 23, the
SW tch.i 38?‘%%{'[‘ (A 58;{{jﬁgleats en/ of f operations according to an on/off
si gnal e 1% ot 6t Sri ven bl ower control neans 14 on the
m ddl e oper at iAOnfurQ:%%r Ie@ce}mrfﬁee)r(aafmtlheesohpoé’@aéfon of the electric
vacﬁum cleaner 1 at the time that the operatibn mode
switching controel unit ¢ in the control circuit.shown in
FIG. 21 is operated, will next be described in detail with
reference to FIG., 23, In“the present example, the operation
of the switching paxt (A) 58 in the high coperation mode is
different from the opération example shown in FIG. 22. In
the operation example shown in FIG. 22, the switching part
{B) 58 is repeatedly turned on and off according to an
on/off signal outputted from the motor~driven blower
control means 14 on the high operation mode. In the eXamplé
shown in FIG. 23 on the other hand, the motor-driven blower
control means 14'outputs a pulse Signél indicative of
normally on (duky: 100%) upon the high operatio;n mode, and
hance the switching part (A) 58 performs a normélly on
_operatioh based on the Signali_l_, respectively.
A still further example of the operatiaon of the
‘electric vacuum cleaner 1 where the operation mode

‘gwitching control unit 9 of the control circuit shown in
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FIG 24 on the other hand, the notor-driven bl ower contngNovemBES2004
outputs a pul se signal indicative of normally on (duty: 100% upon the
m ddl e operation node, and hence the switching part (A) 58 perforns a
normal Iy on operation based on the signal, respectively. In either case,
‘however, no on signal is outputted to the switching part (Q 51 and the
vol tage converting neans 19 is deactivated. As in the case of the operation
exanpl es shown in FIGS 22 through 24, a process for controlling the
swi t chi IFI@pegt ndl10hdste MWdedimihdqirin (Qtdl wonstidid fsnde S t ching
means for, selecting any one of the output voltage of the AC power supply
10 and tEmE.o®4put Invohetapeeebnthexuabtiage thenwpetrang ofeaTs 1@ t oget her with
the switching part (Q 51. Such a control circuit is capable of swtching
bet ween swhidaidmaobpastt A@gr &8 dm raise mdrdtllidheogemastii cropesdd i node owing to
the operation of one switching part (Q .51. Thus, the nunber of sw tching
parts caliHfeneadudedms 2] oieveridem 2068l tHwercoinf igldat2®n ah t he
swtching neans is sinplified, as conpared with a configuration having a
bypass obsratilba examide chowey tid@TbadS3 mdibe ciwicurhind et i ke t he
- control circuits shown in FIGS. 14 and 19, thus nmeking it ossible to
bring t H&)eP8cErPeatsc etodite Sierat iionso dageydigigdammn vt 1ii t he
control circuit showmn in FIG 21, the switching part (A" 58 is a part
.capableséﬁn&#rQBFPVttEd from the motor-driven blower control means
- 14 on the niddle operation mode. In the example shown in
FIG. 24 on the other hand, the motor-driven blower control
means 14 outputs a pulSe-signal indicative of normally on
(duty: 100%) upon the middle operation mode, and hence the
switching part (A) 58 performs a normally on opearation
based on the signal, reSpectivelYu In either case, however,
'no on signal is outputted to the switching part (Q) 51 and
the voltage converting means 19 is deactivated.
As in the case of the operation examples shown in
FIGS. 22 through 24, a process for controlling the
switching operation of the switching part (g) 51
constitutes a switching means for selecting any one of the
output voltage of the DIC power supply 10 and the output
voltage of the voltage converting means 19 together with
the switching part (Q) 51.
Such a control circuit is capable of switching
between the non-boost operation mode and the boost

operation mode owing to the operation of one switching part

(@) 51. Thus, the number of switching parts can be reduced
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controlling the supply of the output voltage boosted byidRseridr2a6s
converting neans 19 to the notor-driven-blower. Howevere when the

switching part (A 58 is brought into an on/off operating state in the
boost operation node, the switching part (Q 5.1 is also in an operating
state in which it repeats on/off operations. Therefore, the ripple of a
vol tage inputted to the notor-driven blower 6 becones I|arge, thus |eading
to vibrations and noise. Thus, as in the operation exanples shown in FIGS.
23 and 2dndtike stan£igufavpen abf othef svheckimd obéags pas ts{#p158iéa, t he
boost operation node may be controlled so as to take normally-on because
t he varias i ovepared nol s of cohfigutat i i ety cavdsypHssamatie feduced.
Since | osses produced due to a switching operation can be elimnated, the
servi ce Hrveoltagdaonvygrtinambensudei h ongreyBxahPd e bikstihd furt her
configuration of control circuit) A still further control circuit for the
not or - drfREFED FReFrCBL 5 3hewr| Bt F16S vatliuand | Eanethus inainsxy Ethown in . 63
10 Novenber 2005 FIG 25. Wile the switching part (A) 58 is provided on
the | owRRFIERe 9 g tike otert s verrimveleaner t Hentawieshi ng part
(A in" the control, gircuit shown in FIG 21, a switching part (A) 59 used
as a vaﬁ%ﬁﬁrﬁf&nﬂﬁﬁﬂ ts- provided on the high voltage side of the

not or -dri ven I r 6 in the control circuit shown in FIG -. 25. The
swi t chi ng par tlbn( 16 R H: S TG e S EG-artto ®f  swit ching part

(A) 58 Ofsx}irlzechci%];t rpc‘)a‘l-rtCi (Ac)wéa sihsovgl geg.’lrfFlc%pable of directly

. controlling the supply of the output voltage boosted by tﬁe
voltage converting means 19 to the motor—driveniblower.

" However, wheﬁ the switching part (A) 58 is brought into an
on/off operating state in the boos£ operation mode, the
switching part (Q) 51 is also in an operating state in
which 1t repeats on/off operations. Therefore, ﬁhe ripple
ofla voltage inputted to the motor~driven blower 6 becomes
large, thus leading to vibrations and noise. Thus, aé‘in
the operation examples shown in FIGS. 23 and 24, the state
of operation of_the switching-paft {(AY 58 in the boost

- operation mode may be controlled so as to take normally-on
because the variations and noise of the motor-driven blower
6 can be reduced. Since losses produced due to a switching
operation can he eliminated, the service hour of a battery
-can be made long.
fExample of still further configuration‘of countrol circuit]

| A still further controi circuit for the motor-driven

blowar 6 in the electric vacuum cleaner 1 is next shown in
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21, thus neking it possible to bring about a sinilar effigsovemb&omgl e of
further configuration of voltage converting neans] An exanple of a further
configuration of the voltage converting nmeans for the notor--driven bl ower
6 in the electric vacuumcleaner I wll next be described with reference
to. FIG 26. In a voltage converting nmeans 90 enployed in the present
enbodi nent, a transformer 92 having a primary w ndi ng 92a and a secondary
Wi nding 92b is used as a nagnetic part. The primary w nding 92a and the

secondar%rd\j %_ﬂgpﬁéﬁeﬁqh}e};%n{iﬁ%’ﬁ?q%{ gg:tQZ(A"i‘r 88! %%%‘Slﬁdeéggﬁggﬁed

Descri bed nore specifica e Vo converti ng ~neans gn i nput

term naly Ra @&ﬁ:—.[%;&oﬂ@é' 5@%@ %Bs&é-n(gﬁwﬁ %ﬂ&vé,fgér;dgs ,\rm%ch are -

connected to a power supply , an out put m nal” Pc and a common

{er m Nalsi Qiind fioaout gl 2k dgae WL &1 Co £OORECt Sk 1A1ep 0L 0By dri _ven

. blower 6. The vol t'age converting neans I'S igured Tn such a fhanner

that the isiBHcHBIg ke Paaangh Aed 6441 Haky Hd-H, Nayeber ; 2005 of the

primary wi nding 92a of the transfornmer 92 are connected to each other, the

ot her t grndvidledford Rehe AT YoM dh NG AR pfthdandtdrsiPiv@k 92 and a
~drain termnal of a swtching part (Q 51 are connected to each. other, a

source Hlemsmal iof dike cwitmdl ngipalit (Shovwrl andrtde.2somme: terninal Pd
are connected to each other, the output of a voltage conversion control
neans 1Bvitddnmegiadt: t{h)a 5T opedtderim minafndhe svitohity feet (0) 51,
one term nal '
switching part (A)' 58 of the control circuit shown in FIG.
21, thus making it possible to bring about a similar effect.
{Example of further configuration ofrvoltage con?erting means]
An example of a further configquration of the voltage
cénverting means for the motor-driven giower G‘in the
electric vacuum cleaner 1 will next be described with
.Ieferencé to FIG.26. In a voltage converting means 90
~employed in the present embodiment, a transformer 92 having
a primary wiﬁding 92a and a secondary windiﬁg 92b is used
as a magnetic part. The primary winding 92a and the
secondary ‘winding 92b of the transformer 92 are reversely
connected.
Described more specifically, the voltage converting
means'90 has an input terminal Pa and a common terminal Pd
on the input side, which are connected to a DC power supply
.10, and an output terminal Pc and a common terminal Pe on
" the output side, which are connected to the motor-driven

blower 6. The voltage converting means 90 is configured in

such a manner that the input terminal Pa and one terminal
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.of the secondary winding 92b of the transformer 92 is 1¢eRBEabaDODe an
anode termnal of a diode 52, a cathode terminal of the diode 52 and one
term nal of a capacitor 53 are connected to each other, the other term nal
of the capacitor 53 and the other termnal of-the secondary w nding .92b
of the transfornmer 92 are connected to each other, a point where the diode
52 and the capacitor 53 are connected, is connected to the output term nal
Pc, a poi nt where the capacitor 53 and the secondary w ndi ng 92b of the

transf orde r?al ne W%%qui,%iQQéacoﬁe&{eeq:gatq‘é%emgeolfrom?t erm nal Pe, and

a vol tage o boo age he bc power

I
thPPn %alj&léer?e&%cg(%% %g&g:)er ati‘on {l-ﬁ? sul-%iit a vo?I age {ﬁn%érjtéupfmgﬁgnﬁs 90 .
wi Il be il @desha WenH & SIS EVn B LaddQa Whadrd L&EREs ?g?f”aresponse

to a pul se signal outputted from the voltage conversion contr nmeans 15

a CU”ewa:Lt-Eﬂurfd 83@@:t30(d)h351 RS Borirfe e ad 'éhérh%ﬁﬁé’flsféﬂwi rd&- Since,
65 10 Novenber t this timej the primary w nding 92a and e secondary

wi ndi. ng t%?;l@uﬂh]_t her twsg‘hqrﬁm{lr%’z e r@ersgeldn £ HEectGelnod 0 €ach ot her,

no current flows into the secondary side. owng to the diode 52_. Wen the
swi t chi ngmamal @d 2kd sduiarabdfifo Badhetnel,t agR MREsi ®n £ontr ol

means 15, a back el ectronotive voltage occurs in the correspondi ng w ndi ng
of the twodntsiger emvédsdre kenterdlhaageiens dls iconnicidedo a

contxol terminal of the switching part (Q)} 51, one terminal

'T_Gf‘the secondary winding 92b of the transformer 92 is
connected to an ancde terminal of a diode 52, a cathode
termlnal of the diode 52 and one terminal of a capacitor 53

are connected to each other, the othexr term1nal of the

capacitor 53 and the other terminal of the secondary
winding 92b of the transformer 92 are ¢onnected to each

other, a point where the diode 52 and the capacitor 53 are

connected, 1is connected to the output terminal Pc, a point
where the capacitor 53 and the secondary winding 92b of the
t:ansformer 92 are conﬁected, is connected to the common
terminal Pe, and a voltage obtained by boosting a voltage
outputted from the DC power supply 10 is outputted between
-the output terminal Pc and the common terminal Pe.

A boosting operation of such a voltage converting
-maans 90 will be explained. When the switching part (Q) Si
is turned on in response to a pulse signal oﬁtputted from
the wvoltage conversion control means 15, a current IT1

flows so that energy is stored in the transformer 92. Since,
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Therefore, the energy stored in the transfornmer 92 is 4 febhaneadopsto the
secondary winding 92b side as a current 1T2 via the diode 52. A voltage
hi gher than that of the DC power supply 10 is charged into the capacitor
53 and supplied to the notor-driven blower 6. Controlling at |east the
frequency or duty of a pulse signal outputted fromthe voltage conversion
control neans 15 in such a "configuration provides a.current continuous
“node for_ storing energy in a remaining state of the energy in the
transfor%%rt@%ﬁLE&RP%ﬁiQ?MP#&Rﬁﬁ%iW#Qéhmg %2 aedrtbat segoeflerm currents

I TL and 1T2 that respectively flowinto the primary wi nding 92a and the
secondar{iNFIRA myP ovb e (e nTEIERerF nd? @pe arevarselyneenaeetet ustrat ed

in VICQ%?. ‘thus, the current 1Tl and I T2 continuously flowin the
vol t age TOMRASTY i H Seaf® MatFFeRYy dthevwdonte HekebyecerIaryi f§den t he

cbt ai ni 1 B | GHE SRRt o sim Iar To the vol tage 66 10 November 2005
comvert N Megey R UL EL Sk, Sperat)on Tode, swiong contol
based on' D' GS6 GG e HE Mty Mot HpheotiGhprRSLE e
Operatigﬂﬂm%H% 68@df§“ﬂ@tﬁ&ﬁ%%@réﬁﬂéndﬁhg winding of the
- transformer 92 and hence the pétential is inverted.
Therefore, the enerqgy stored in the transformer 92 is
discharged into the secondary Qinding 92b side aé a current

IT2 via the diode 52. A voltage higher than that of the DC

power supply 10 is charged into the capacitor 53 and

supplied to the motor~driven blower 6.

Controlling at least the frequeney or duty of a pulse
signal outputted from the voltage conversion control means
15 in such a configuration provides a‘cufrent continuous
node for storing energy in a remaining state of the energy
in the transformer 92 used as the magnetic part. The

Vc:urrent waveform currents IT1 and IT2 thét respectively
flow into the primary winding %2a and the secondary winding
a2 of the transformer 92 at this time, are illustrated in
FIG.27. Thus, the current IT1 and IT2 continuously flow in
 the voltage converting means main circuit 90a, thereby
resulting in the current continuous mode..
Thus, even the present embodiment is capable of

obtaining operations and effects similar to the voltage
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The operation node switching control unit 71 accordi ng1boBepeF SFBNt
enbodi nent is provided with a power operation setting control button 71d
in addition to a stop setting control button 7la, a | ow operation setting
.control button 71b and a m ddl e-operati on setting control button 71c.
These control buttons 7l1la, 71b, 71c and 71d are successively arranged side
by side in aline- O operation nodes set by these respective control
buttons 7la., 71b, 71c and 71d, the operation nodes indicative of "low' .
and ' madiwrntiwy adears Betshywn hin |ORG operati on setting control button
71b and the m ddl e-operation setting control button 71c, respectively

cor r espdithammtieom boedt sparction.comndels wmithi ch t he out put vol t ages
boosted by the voltage converting nmeans 19 and 90 are not supplied to the
not or - - dri ven &5l ewampd.e o@n advdhsthevoriGigrd thsompovertispespéianionode set
by the power operation setting control button 71d is a boost operation
node f omosifpSiwiitdtirte wmtpmnl volitages-otbiow eo biyh¢ hpreséntge converting
means 19 and 90 to the notor-driven blower 6. Therefore, the power

oper at i 3 VFHd og2 Wid INd\gssihdie e nidase bagesh arh&@T6.d@.e 66 28i A node
provi des hi gh_power consunption of the DC power supply 10, a | arge output
of the P e SHBEY @R @ Ay QreRe b rmode the present
enbodi nment. ig.viem/of %QLS SENsE- . each of the | ow operation setting
cont r ol SEFEESAPE7 RN AL Ti7dd e- oper ation setting control button 71c

funCt'th as %heCBBEE%%i%%T%o%%rs%%E% EBEQC&QSQQ%PHBgﬁfttfperatIOn mode.

according to the present embodiment is provided with a
power'bperation gsetting control button 71d in ad&ition to a
stop setting cqntrol button 7la, a low-operation setting
. control button‘ﬁlb and a middle-operation-setting cohtrol
button 7lc¢. These control buttons 7la, 71b, 7lc and 71d are
successively arranged side by side in a line. Of operation
modes set by these respective control buttons 71la, 71b, 7ic
and 71d, the operation modes indicative of “low” and
“mirddle"’, which are set by the low-operation setting
coﬁtrol button 71b and the middle—operaltion setting control
button 7l1c, respectively'corréspond to nbn—boost operatioﬁ,
modes in which tﬁe output voltages boosted by the voltage
converting means 19 and 90 are not suppliéd to the motor-
driven blower 6. On the other hand, the power operation
mpde set by the power 6peration getting control button 71d
is a boost operation mode for supplying the output voltages
'bqosted by thervoltage converting means 19 ahd 90 to the

motor-driven blower 6. Therefore, the power operation mode
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The power operation setting control button 71d functi ongp Rsvermb&@ubs0l - part
for selecting the boost operation node, and the operation node switching
control unit 71 functions as a control part for perform ng swtching

bet ween the boost operation node and the non---boost operation node-
Therefore, in the present enbodi nent, the boost operating control button
"71d is provided so as to take a button form separated and different from
the normal control buttons 71b and 71c for specifying "high" and "l ow'. of
a drivi ng2EBREcthar the mefdiedrPesatapswErds. DTRYS deisn hilgh massent

enbodi ment, the _contrgl button |id (boost ogperation nobde control part) for
operatinﬁQ?ﬁgmpgb??aﬂg EBRVEFt PRYSHedHEPLY éﬁd §012xA8 ORERBNtafl buttons

71b and flc for deactivatj t hem can pe shown to a user in a way easy to
under st ahd® tARHPT r%ﬁ%@i$£gwﬁ£aﬁgap r égﬁo%Pﬁﬁ SuGEdPr™y PMERe it easier

d d . ' de f | yi th t put | t
boost ea by e Vol Tader eERbr PHRGNBARE “2ov AR 96" Fb engchitor aitven
bl 6, | i s 2005 t it [ t
recogni 22 1A Jr‘%‘i“‘%ﬁ%%?%ﬁ%u%%a’ﬁ“‘l’xégg.gétggguPi‘%ﬁévgﬁ?Eﬁ&néa: fify that (he
re ot £ of b _ atify that
e R e e e A

the not .Qfo:ii{}_d/:@;tl:ﬂ@v‘f‘ér bscidecin Ie%nggﬁfsaéserspe%fc%w ¥Raell) The

control button 71d for supplying The outpu
The power operation setting control button 71d functions as

of

a control part for selecting the boost operation mode, and
the operation mode switching coﬁtrol unit 71 fuﬁctions as a
control part for performing switching between the boost
operation mode and gke non-~hoost operation mode. Therefor;,
in the present embodiment, the boost operating control
button 71d is provided so as to take a button form
separatied and different from the normal control buttons 71b
and 7lc for specifying “high” and “low” of-a driving force
of the'motor—driven blower 6.
| Thus, in the'present.embodiment,'the control button
71d (boost operation mode control part) for operating the
voltage converting means 19 and 90, and the control buttcns
771b and 7lc for deactivating them can be shown to a user in
& way easy to understand them.
As specific means.for allowing a user to make it
‘easier to understand the boost operation mode for supplying
- the output voltages boosted by the voltage converﬁing meané

19 and 90 to the motor-driven blower 6 and allowing the
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vol t ages boosted by the voltage converting neans 19 and1®Rfovdrbdr?@05

not or-driven blower 6, and the control buttons 71b and 71c for directly
suppl ying the output voltage of the DC power supply 10 to the notor-driven
bl ower 6 are individually provided. (2) As a notated character for the
control button 71d for supplying the output voltages boosted by the

vol tage converting neans 19 and 90 to the notor driven blower 6, a
character conpletely different in form |ike "power" is wused as in the
case of BHFHHEO iakukt RAHEeEhee ateepgnias sbbatt tHewcohttail ddietonand
“low'_ (1) Fornms (such as color, foots, etc.) of notated characters for

t he cont¥dI1Ht tyH- 19 For WibiFytiveg t Heat oukhpubCvbbvagesubpbgt 28 by t he
vol tage converting neans 19 and 90 to the notor-driven blower 6, and the
control THHrBhs T BPUEI SASYRRT 1R 2ad yEeun pprimaing hdustt puctisnl t age of
the DC power supply 10 to the nptor-driven blower 6, forns of their
backgr odHIEY (s:tcff)cﬁ A PEL R 10 G AR lRUR anERYE - opeFR L ioNGIeR®er 2005

(4) In- iatign wifh the stop contraol button 7la, the power contro
but't on %ﬁiq{}ber o pq”ﬁﬁd’?’hé)sl&}?%t& i PEHRE SHEBYS t REC vol t age

- converti 1S5, 19 and 90 to the notor-driven booster 6 is di sposed as

shown in awith the "low' control button 71b and “mddle” .control
RRERCANT e Sh s SR R B NS
voltages boosted by the voltagé converting means 19 and 90
to the motor-driven blower 6, and the control buttons Tib‘
and 71lc for directly supplying the ocutput voltagé of the DC
power supply 10 to the motor-driven blower 6 are
i’ﬁdividually provided. )

(2) As a notated character for the control button 71d
for'supplying the output voltages boosted by the vdltage
converting means 19 and 90 to the motor-driven blower 6, a
character completely different in torm, like “power” is
gsed as in the case of “hiéh” without using characters
associated with “middle”_and “low” .

{3) Forms (such as color, foats, etc.) of potated
characters for the control button 17& .f_or supplying the
output voltages boosted by the voltage converting means 19
and 390 to the motor-driven blower 6, and the control

‘bpttons 71b and 7lc for directly supplying the output
voltage of the DC power éupply 10 to the motor-driven
blower 6, formé of their backgrounds (color and patterns),

eflc. are changed..

&9




button is-separated fromthe stop control button ow ng {®NblEntepbson of
such a layout, as shown in FIG 28a, the effect of preventing t-he boot |
operati-on node frombeing used with ease can be brought about. Nanely, the
boost © operation node in which the above-descri bed power consunption of the
DC power supply 10 is high, is used to a required mninum (5) Even if the
pl acement of such control buttons as shown in EIG 28b |Is taken as a

nodi fication of E 1 G 28a where a shape restriction is inposed on the

oper ati on nodd 4)s it -cE swe Gontonlwikh ttid , stoos i danaro Bfthetton STt ai ned.

(6) As shown in FIG 29 as another form control buttons (71b and 71c) for
sel ect i idiea pesteheastt pkerlawttorm Hodlef @ndsepryitng| thatdwrpadd for .

sel ecting a boost operation nodb are di sposed on both sides with a stop
cont r ol Visuttagies7 hogstied dug cehe Hee reteveson vadn inp treeauc HLY -andickient , t he
operation of allow ng-a user of an electric vacuum cleaner using these
nodes t &9 Atteh TR L thorfieth & Hemdkermesd amotleyn ik br ought about
and the _70 10 Novenber 2005 effect of preventing an inadvertent use of a
boost opfdCatitén Widde the prirghicadrl Ity {7 heansd dueiddkedf  such
control bu torls a showﬁﬁ:i n. FIG 28b is taken as a nodification of FIG 28a
wher e acé')ﬁ%ﬁé? r QUREOD | GhF iToT | %h Hhte tnthastheparation sol ar

- effect can be .obtained. A s ific circuit configuration of the aoperation
mo&e %elng %n%erposedx¥%ere etween. Sgncegthe power controf)

button is separated from the stop control button owing to |
the adoption of such a layout, as shown in FIG~28a, the' |
effect of ﬁreventinq the boot operation mode froﬁ being
used ﬁith ease can be brought about. HNamely, the boost
operation mode in which the aﬁévehdescribed power
consumption of the DC power supply 10 is high, is used to a
fequired'minimum. |

- (3) Even if the placement of such control buttons as
shown in FIG.28b is taken as a modification of FIG.28§
where a shape restriétion is impocsed on the.operation mode
awitching contrdl unit Yi, a gimilar effect is obtained. .

(6) As shown in FIG.29 as another form, control

buttons (71bvand 71c) for selecting a non-boast operation
mode and a control button 71d for selecting a boost
operation modé are disposed on both sides with a stép
control button 7la interposed therebetween. Owing to such
‘placement, the operation of allowing a user of an electric
vacuum cleaner-using these modes to intentionally

distinguish them firom one another is brought about, and the
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mode switching control unit 71 is next shown in FlG 30. iTNevernberf2096r at i on
resides in that one operation node is added to the operation node
switching control unit 9 shown in FIG 9_ Ina manner simlar to the
operation node switching control unit 9 referred to above, the operation
node switching control unit 71 is capable of selecting and setting a
plurality of voltages. Further, the voltage set by the operation node
switching control unit 71 is read b a vol tage readi ng neans 109, and
swi t chi r?gfﬁeé:tpé?# R HEtGeth e ELeRYy wie PBC2 rPeeshcuum cl eaner
operation -nodes according to the read voltage. Therefore, the addition
of the GHERGTAT ML i Peevahl i vt Forcddt the tHamemant mb ease in
signal lines for th; operation nmode. switching control unit 71 anad -an ADC
108. u FFRosee dﬂg:t@ré?r%gl?hwpe}%cﬂ‘? fRActtink ¥, 2conprising. a
not or - drj ven..bl qwer driv %g DC power suppl as_a drjve source; and
vol tagemggﬁ\%é%ﬁq;ﬁgo%%ﬁ%ﬁ o‘%ﬁ’ﬁ% aav%?%g‘ge%b‘f&‘bﬁ?’édl?rom the DC
power s I SUppl yin wer to e notor-driven_bl ower, characterized
P T hat AR el o R A RN el et G AT o1 SRS 6733 Son- boost
operati g agde. f or outputting the output voltage '
A specific circuit confiquration of the operation
- mode switching control unit 71 is next shown in FIG.30. The
, configuration resides in that one operation mode is added
to the operation mode switchihg control unit 9 shown in FIG.
9.
In a manner similar to the operation mode switching
control unit 9 referred to above, the operation mode
switching control unit 71 is capable of seleétinq and
setting a plurality of veoltages. Further, the voltage set
by the operation mode switching control unit 71 is read by
a voltage reading means 109, and switching is performed
between a plurality of electric vacuum cleaner operation
modes according to the read voltage. Therefore, the
addition of the operation mode can be realized at low cost

without an increase in signal lines for the operation mode

switching control unit 71 and an ADC 108.




-of the' DC power supply to the notor-driven bl ower and &0 Neo@sberg@esati on
node for outputting the output voltage boosted by the voltage converting
means to the notor-driven blower; an operation node switching control unit
for - selecting the non-boost operation node or the boost operation node;
and el ectric vacuum cl eaner control neans for controlling the swtching
means according to an select operation of the operation node swtching
control unit and thereby switching between the operation nodes for the
nmot or - dr i vEhabiswer 2- -The. vacuum cl eaner according to claim1, wherein
the electric vacuum cl eaner control neans neasures a drive tine of the

not or-driven bl ower and changes an output voltage boosted by the voltage
converting means_72 10 Novenber 2005 according to the neasured drive time.
3. The vacuum cl tan®h géectding vesusimicherner,2 comperigiimdhe el ectric
vacuum cl eaner control means. neasures .a drive tinme -of the notor--driven
bl ower in the bRSEOTBEEAEIVER Rdgweradaisnmn stish eh®Copereti cupmide of t he
not or - -dri ven blower froma boost .operation node to a non- boo6t operation
nmode accordf iy THLYReSARESAF e@D8ri ve. time. 4. The vacuun cl eaner accor di ng
toclaiml1, 2 or wherei'n the el ectric vacuum cl eaner control neans

detects an interftt3EhpePRYEFEiBe pRang 6Fr Peoshdngmacvedit@ge and
changes atgﬁgstttéﬁe%ﬁgmtgg VBEtagﬁeﬁo2¥§£ﬁ§n%ngegﬂiplylng power to
. the nmotor—driven blower,
'? ' characterized in that:
switching means for switching an operation'mode of a
non—hoost operation mode for outputtlng the output voltage
-of the DC power supply te¢ the motor—drlven blower and a
boost operation mode for outputting the output voltage
boosted by the voltége éonverting means to the motor-driven
blower; |
an operatlon modé sw1tch1ng control unit for ;
selectlng the non-boost operation mode or the boost
operation mode; and
electric vécuum,cleaner control means for controlling
the aswitching means accarding to aﬁ select operation of the
~ Operation mode switching control unit and thereby switching
betwean the operation moaes for the ﬁotpr—driven blower.
2. The ~vacuum cleaner according to claim 1,
wherein the electric vacuum cleaner control means meagures
‘a drive time-of the motor-driven blower and changes an

output voltage boosted by the vdltage converting means
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according to the detected internal tenperature,of the eberlémBevamDEUM

cl eaner. 5. The vacuum cl eaner according to any one of clains, 1 to 4,
wherein the el ectric vacuum cl eaner control neans detects of interna
tenmperature of the electric vacuumcleaner in the boost operation node and
swi tches the operation node of the notor-driven blower from a boost
operation node to a non-boost operation node according to the detected
internal ,tenperature of the electric vacuum cleaner. 6. The vacuum -

cl eaner acpetshding ot@nyh@n@e8iuskdl bite £Pmé., Wierein the boost .
operation node is a maxi nmum output .operation node of the notor--driven

bl ower. 7. The yagiyl | eaner_accordi to any one of clains 1 to 6,
wherei n the smf%cﬁ#%g%%%gﬁgf%ﬂFFdﬁ§?n§§§MFTEﬂﬁﬁblp%¥EL capabl e of directly
control | i hevrstmherhe hel oot pi: vakhagec73ari®r Nougaber R08bsbeested-dy t he
vol tage converting neans is supplied to the notor-driven blower, and the
el ectric vachame |teperof con rsbtosadsi tem slowet hensthtchbagtpart in the
boost operation node. 8. The vacuum cl eaner according to any one of clains-
1to 7, WREGH.ath&aher andewnbtdehey thhi opexant ool modet ofi $£hepr ovi ded

w th a boost control part for selecting the boost operation node, and when
r ot at i ona™AGIHG I therwryt ofromrd Vegedit ovperisienoppiagtand blee-boost
control part is selected, the electric vacuum cl eaner control means all ows

the boost P9GFr KRG e Rade I dag dovsthoperasioadndyéve time.

4. The vacuum cleaner according to claim 1, 2 or 3,

'wherein the electric vacuum cleaner control means detecfs
an interﬁal temperature of the electric vacuum cleaner, and
changes a boost rate of the voltage gdnvertiﬁg means
éccdrding to the detected internal temperature of the
electric vacuum cleaner. |
5. The vacuum cleaner according to any one of claims 1 to 4,

wherein the electric vacuum cleanef-control eans detechts
an internal temperaﬁure of the electric vacuum cleaner in
the boost operation mode and switches the operation mode of
the motor-driven blower from a boost épération mode to a
non~boost operation mode according to the detected internal
étemperature of the electric vacuum cleaner,

6. The vacuum cléaner according to any one of claims 1 to 5,
wherein the boost operation mode is a maximum output

,operation mode of the motor-driven blower.

7. The vacuum cleaner according to any one of claims 1 to 6,
wherein the switching means includes a switching part

- capable of directly controlling whether the ocutput voltage

73




9. The vacuun cl eaner according to any one of clainms 1 t@N8vembdrexpesn t he
operation node swi tching control unit includes a stop control part for
stopping rotational driving of the notor-driven blower, and when the stop
control part is selected in the boost operation node, the electric vacuum
cl eaner control neans allows rotational driving of the notor-driven bl ower
to stop after the non-boost operation node. 10. The vacuum cl eaner
according to any one of clainms 1 to 9, wherein the operation node

SWi t chi mgpaxtdd Gy Whé +61t8§OVEEede M 1 HganBais b@Q%uﬁﬁEﬁ%&" £Bhgf OF

sel ecting the non-boost operation node and a boost control part tor

sel ect i mgptiche-choiosdn Qpbsdd + ONai@Oen s Ndependent Ly cafmeaghanatcher 11..The
vacuum cl eaner according to.claim 10, _ 74 10 Novenber 2005 wherein the

boost cewntalolpardars v dad tie asDEShingi fherenh thenpbbag for the
non- boost control part. 12. The vacuum cl eaner according to claim 10 or 11,

wher ei n opgeRdtiicon myatke. swi t ching control unit includes a stop control part
for stopping rotational driving of the notor-driven blower, and the

non- - boast chnflhelvagant dlearaardrieigvesiyend8est1agRNLr gh art and the
stop control part 13. The vacuum cl eaner according to claim10 or 11,

~wher ei nNWBEERAN hemstRe raiitrhimeglec o rtuthimg teomictaltiesnst $s0p control part

for'stogping rotational driving of the
rovided with a boost control part for selecting the boost

operation mode, amd when rotational driving of the motox-
driven blower is stopping and the boost control part is |
selected, fhe electric vacuum qleaner control means alleows
the boost operation mode after the non-boost eperation mode.

9. The vacuum cleaner according to any one of claims 1 to 8,
wherein the operation mode switching control unit includes
‘a stop control part for stopping rotational driving of the
motor-driven blower, and when the stdp control part is
salected in fhe boogt operation mode, the electric vacuum
cleaner contrel means allows rotational driviﬁg of the
motor-driven blower to stop aftef the non-boost operation
mode. |

10. The vacuum cleaner according ‘to any one of claims 1 to 9,
wherein the operation mode Switéhing control unit is
provided with a non-boost control parf for selecting the
non-boost operation mode and a boost contrel part for
selecting the boost operation mode independently of each
other.

11. The vacuum cleaner according to claim 10, .
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notor-driven blower, and the stop control part is placefh NbaineePobhe boost
control part and the non-boost control part. 14.'The vacuum cl eaner '
according to any one of claims 1 to 13, wherein the electric vacuum

cl eaner control neans detects an output voltage of the DC power supply and

- changes an out put vol tage boosted by the voltage converting neans

according to the detected output voltage of the DC power supply. 15. The
vacuum cl eaner according to any one of clains 1 to 14, whereirl:the

el ectric.vacuum cl eaner control means detects an output voltage of the DC
pover sOPISARLESh the IRist opRbEe oRaRbdé SaRpgosideshds tthefarper at i on node of
the notar-driven bl ower fromthe boost operation nbde to the non-boost
operati & Adido ek bReerrRabBOESUCORS O Me&ber 2005 vol t age

of the DC power supply. 16. The vacuum cl eaner according to any one of
claims 1 to 153; Thahercsin alkenddCapowetinguppl yldimciaudesia battery, and the

and_ chanbsTelt SRt MAS ot ERRRLEG FRBCr0d FRGE eomMItITG reans
oo o B8eb R S5AT £APSR e 8 LLERBRLE gl Dl aguten o coner
the capmerey et FRe CastEary SF IS Bl bR EPREFnicB=aty S ches the
placed between the boost control part and the stop control
part.
13. The vacuum cleaner according to claim 10 or 11,
wherein Qperation mode switching contrel unit includes a
- stop control part for stopping rotational driving of the
- motor~driven leﬁer, and the stop control part is placed
between the boost control part and the_non—hoost control
part. | |
14, The vacuun cleaner acégrding”to any one of claims 1 to 13,
wherein the electric vacuum cleaner control means detects
an output voltage of the DC power supply and changes an
output voltage'boosted'by the voltage converting means
,according to tﬁe detected outbut voltage of the DC power
aupplf.
| 15. The vacuum cleaner according to any 6ne of claims 1 to 14, -
wherein the electric vacuum cleaner contrel means detects
an qutput voltage of the BC power supply in the boost
~operation mode and switches the operation mode of the

motor—driven blower from the boost operation mode to the

non-boost operation mode according to the detected output
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operation of the notor-driven blower fromthe boost opepabienbéradesto the
non- boost operation node according to the detected capacity of the
battery. 76 ELECTRI C VACUUM CLEANER ABSTRACT OF THE DI SCLOSURE An

el ectric vacuum cl eaner according to the present” invention boosts a

vol tage supplied to a notor-driven blower through the use of a boost
converter circuit with a DC power supply as a drive source to thereby

i ncrease _the out of the notor-drjven blower so as to enhance dust
suctionv'éﬁéﬁg fﬁgg%%%é%%ﬁ“?ﬂﬁﬁwﬁqQﬁi¥novides, as operation nodes of such
an el ectric vacuum cl eaner; .an operation node for boosting power inputted
to the notor -6 i Trenvdrhuminverlaahéh acthiRlingast aspWMedeE18inkCUIdo 19 t hereby

i . [ . ) i de f d j i h
boost - canveers, THE BT B, Ty PRI D R tr R LR LI 1 < used

to enablg ke hOoabhiit Oh ddife: P WS, d MRUALES JQ L8, MDA Ly en, bl over

only when really required, 0SS i n power produced due e

DU, ghet 880005 ST LML LLE Ml AP PP SN S Ty B i
il ect I ¢oY 2aYEMc6heRReA ngHRRAT AlddYdihg RAPSnE UWELLELL CEESHE £y Fi Qure
- of the bhattery.
17. The vacuum cleaner acCordiné to any one of claims 1 to 16,
wherein the DC power supply includes a battery, and the
electric vacuum cleaner centrol means detects the capacity
of the battery in the boost operating mode and switches the
operation of the motor—driven blower from the boost

operation mode to the non-boost operation mode according to

the detected capacity of the battery.
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10 November 2005

ELECIRIC VACUUM CLEANER
ABSTRACT OF THE DISCLOSURE

An eiectric vacuum cleaner acceording to the present
invention boosts a voltage supplied to a motor-driven
blower through the use of a boost converter circuit with a
DC power supply as a drive source to thereby increase the
output. of the motor-driven blower so as to enhance dust
suction power. The present invention.provides, as aperation
modes of such an electric vacuum cleaner, an operation mode
for boosting power inputted to the motor-driven blower wiﬁh
‘the boost ﬁénverter cifcuit to fhereby increase 5ust
suction power, and an operation mode for deactivating the
boost converter circuit. Eonsequently{ the boost éonverter
circuit is used to enable the boosting of the power
inputted to the motor-driven blower only wheﬁ really
required; and a loss in powerlproducéd dué to the mounting
of the boost converter.circuit can be reduced. Thus, fhe
service hour per charge for a battery can be set to a level
equivalent to an alectfic vacuum cleaner equipped with no
5dost converter circuit.

Figure 1.
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