T-TLE- OF THE | NVENTI ON Dust Suction Body and Vacuum Cl eaner with a
Dust Suctiaon Body BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a dust suction body equi pped Wg@e ot ary
cl eani ng body and a vacuum cl eaner with this dust suction body. 2.

Descni ption of the Prior Art A conventional dust suction body of a
vacuum gl eaner is shown in Figs. 23 and;24 by way of exanple. This dust
suction body 100 is connected to an extension tube, which in turn
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BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a dust suction body equipped
with a rotary cleaning body and a vacuiim cleaner with this dust suction
body. |
2, Déscription of the Prior Axt

A conventional dust suction body of a vacuum cleaner is shown in
Figs. 23 and 24 by way of example. This dust suction body 100 is
connected to an extension tube, which in turn communicates with the
main body of a cleaner (not shown). The dust suction body 100 collects
dust through the opening 103 of the bottom suxface portion 102 of the dust
suction body 100 bj the suction foxce of the dust collecting fan of the
cleaner main body. The dust suction body 100 is formed from a hollow
body and is equipped with an internal rotary cleaning body 104. The
opposite end portions of the rotary cleaning body 104 are provided with
fans 105 for receiving wind and rotating the rotary cleaning body 104,
respectively. The front wall portion 100F of the dust suction body 100 is
formed with right and left openings 106 for feeding air to the fans 105.
The bottom surface portion 102 of the dust suction body 100 is provided
with four rollers 107 in the back-and-forth direction and the right-and-left
direction, and a clearance is formed between the bottom surface portion

102 and a floor surface to be cleaned.



wai n hody of a cleaner (not shown). The dust suction body 100 col l'.ects dust
t hrough t he. opening 103 of the bottom surface portion 102 of the dust
suction body 100 by the suction force of the dust collecting fan of the

cl eaner main body. The dust suction body 100 is formed froma hol |l ow body
and is equipped with an internal rotary @l eaning body 104. The opposite end
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The rotary gl 2a% 0% BN pdfidoRAvoF Rith Mld &YsPluliifh YR 160 b Ihe suction
force of the dust collecting fan of the cleaner main body. Then, the
intxoduced air is struck on tI.xe fans 105, and the fans 105 are rotated.
Next, the shaft core portion 108 and the blades 109 integrally attached to
the fans 105 are rotated.

Japan Laid-Open Patent Publication No. HEI 3-162814 discloses
another dust suction body. In this dust suction body, the exhaust wind of
a vacuum cleaner is circulated by a circulating pipe to a suction port for
sucking dust. - This exhaust is employed for rotating a rotary body which
scrapes away dust from a floor surface. The rotary body is arranged in a
chamber partitioned from the dust suction port by a wall which partiﬁons
a suction pipe and the circulating pipe.

However, in the conventional dust suction body 100 of the
vacuum cleaner shown in Figs. 23 and 24, since the fans 105 of the rotary
cleaning body 104 are provided on the Opﬁosite end portions of the rotary
cleaning body 104, the dimension of the lateral width of the rotary
cleaning body 104 is reduced compared with the lateral width of the dust
suction body 100, and consequently, there is the problem that the dust
collecting ability will be reduced at the right and left ends of the dust
suction body 100. In addition, since the fans 105 are separately formed

and attached to the shaft core portion 108, the assembly process and the

‘formation process are added and therefore thexe is the additional problem



gach projecting straight froma shaft core portion 108 in the radial
direction. The rotary cleaning body 104 is rotated by rotations of the two
fans 105. That is, air is introduced fromthe right and |left openings 106
of the front wall portion 100F into the gust suction body 100 by the
suction force of the dust collectin an, of the, cl eaner main body. Then,
the introddeddhs mﬂ%“é&tﬂélfpﬁ)ﬁoﬁth Jnepeasethd the fans 105 are rotat ed.

Next, the shaft core_portion 108 gnd, the bl ades 109 iptegrally attached to
the fans 105 are I’bttbteeé\.lﬁ suction 1@9#&3&%%9@%%&%@%9%
HEl 3-162814, di_scl oges an . dyst suctiQn body. In. this, dust suction
body, the Ie%’ri’a@:ﬁeﬂfvi%rﬁfeﬁ%d’- ‘éﬂfﬁmcﬁ%aﬁb& 3'816%}/&%@&96%1%99&‘ yst wid ng
pipe to a su&ion port for sucking qust. This,exhgust is gnpl oye&@é?r
rotating Pkreavachsmy cleaner sonlbZeda A renlating pire mpghpeRpovaded I9%e
rotary body is, arragnged in a_chapber rtitioned.fromghe dyst suction port
by a wal | Xkabpg Eobey dleanmg hpedy. pePaxticpparly, in camsteryvaguum

However,

Shown | 1 Flgancss Snresn dist soetioncbodi f caBabetat b £he AlsaReLathGP Sy
104 are prqvided on.the o site end porti,ons of .the rotary. cl eani ng ,bod
104, the dRFORERorR d1OS A % AXIGRSOR RIDPRA (CirGhipting Bipe Bas 10 be

provided in the cleaner main body, extension pipe, hose, and the dust

suction body, &0 there is the problem that the structure will be extremely
complicated. Further, because the rotary cleaning body is provided in
the chamber partitioned from the dust suction port, there is the problem
that the dust scraped away by the rotary cleaning body will not be

efficiently sucked through the dust suction port.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a dust suction
body which is light in weight and compact iﬁ size without having an
exclusive motor for a rotary cleaning body and a power transmission
mechanism, while preventing a reduction in the lateral width of the rotary
cleaning body.

| Another object of the present invention is to provide a dust

suction body which is capable of enhancing the rotation function of the
rotary cleaning body with simple constitution and enhancing dust
collecting efficiency.

Still another object of the present invention is to provide a

vacuum cleaner having the dust suction body.



gl eanj ng body 104 is reduced conpared with the lateral width of the dust
suction body 100, and consequently, there is the problemthat the dust
collecting ability will be reduced at the right and | eft ends of the dust
suction body 100. In addition, since the fans 105 .are separately formed and
attached to the shaft core portion 108, 4 he assenbly process and the
formation process are added and therefore there is the additjonal problem
3 that the manuf acTarichiecothe afdrernentinned abjercts and in accorddncedwith one
suction body disclosed in the aforenmentioned Japan Laid-Open Patent

Publ i cat i orimiportdBit spbek ef the prasent invenibensthexens wiovided vadushswttiemer
Is utilized, a circulating pipe nmust be provided for rotating the rotary
cl eani ng boblydy Pamipixising: laysuction andist body sdich cearenicatss with a cdeaner
suction body is connected to the cleaner main body through a hose and an

ext ensi on pimpgn bodys chkasucijoni maihabody eingr fyrded withhencopeamiztg forn
body, extension pipe, hose, and the dust suction body, so there is the

Pro St limin it it sufsshpobito contah (638 otmedasess
a rotary cleaning body arranged within the suction main body; wherein
the rotary cleaning body is arranged facing the opening and has a radially
extending blade around a shaft core portion which is a center of rotation, -
and the rotary cleaning body is rotated by striking wind sucked in the
cleaner main body to the blade.

In accordance with another important aspect of the present
invention, there is provided a dust suctioh body comprising: a suction
main body which communicates with a cleaner main body, the suction
main body being formed with an opening for collecting dust at a first
exterior surface opposite a surface to be cleaned; and a rotary cleaning
body arranged within the suction main body; wherein the rotary cleaning
body is arranged facing the opening and has a radially extending blade
around a shaft core portiozi which is a centex of rotation, and at an exterior
surface other than the first exterior surface, the suction main body is
formed with an air introduction port fox introducing wind thatis struck on
the blade.

In accoxdance with still another important aspect of the present
invention, there is prbvided a dust suction body comprising: a suction
main body whi__g:h communicates with a cleaner main body, the suction
main body being formed with an opening for collecting dust at an exterior

surface opposite a surface to be cleaned; and a xotary cleaning body



tthe chanber partitioned fromthe dust suction port, there is the problem

that the dust scraped away by the rotary cleaning body wll not be
efficiently sucked through the dust suction port. SUMVARY OF THE
| NVENTI ON It is an object of thg present invention to provide a

dust suction body which is light in weight and conpact in size wthout

havi ng an esehhgedevithinrthieosuétiontmayn Moy ifagin the apkwingpwiierein the
transm ssi on nmechanism while preventing a reduction in the lateral width

of the rot abyarst ehizinigg has a radidllgt sictending dladle adwupd esshaft core
I nvention is to provide a dust suction body which is capabl e of enhancing

the rotati gortioncivhoch 0§ atdemitestofirytationnting bbadey iswcsdvex onl efoxeratd sidei on
.and enhanci ng dust collecting efficiency. Still another object of
t he presentofigwetaitionall directipnoundetie vactivm mhin bedyhizvformédeithisn air
suetton bq?gfroduction port for introducing wind that is struck on the blade.

In accordance with a further important aspect of the present
invention, there is provided a dust suction body comprising: a suction
main body which communicates with a cleaner main body, the suction
main body being formed with an opening for collecting dust af an exterior
surface opposite a surface to be cleaned; and a rotary cleaning hody
arranged within the suction main body; wherein the rotary cleaning body
is axranged facing the opening and has a radially extending blade around
a shaft core portion which is a center of rotation, and the suction main
body is formed with an aix introduction port for introducing wind that
rotates the rotary cleaning body in a forward direction with respect to a
direction in which the suction main body moves forward and for blowing
the wind to the blade. |

In accordance W1th a further important aspect of the present
invention, there is provided a dust suction body comprising: a suction
main body which communicates with a cleaner main body, the suction

.main body being formed with an opening for collecting dust at an exteriox
suxface opposite a surface to be cleaned; and a rotary cleaning body
arranged within the suction main body; wherein the rotary cleaning body
is arranged facing the opening and has a plurality of radially extending
blédes around a shaft core portion which is a center of rotation, and the

suction main boedy is formed with an air introduction port which



4 i To achi eve the aforenenti oned objects and in accordance with one
| nportant aspect of the present invention, there is provided a dust suction
body conprising: a suction nmain body which communi cates with a cl eaner

mai n body, the suction main body being forned wi th an opening for
col l ecting dust at an exterior surface posrte a surface to be cl eaned;

and a rotagy (ﬁa{ys%lgl;%aﬁ‘%m% ‘@f&‘ch? bea B b A6Y th gvgﬁlira“y

t he rotary c eani ng 'S arrange faC|n t e o0 enln and
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and the rotary cleanin y IS rotate y striking wnd su I n the
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i mportant aspect o resen I nvent1 on, the e 1S provi ust” suction
body conprigid&d Qnaqﬁbggg. mai n body whi ch comuni cat es with a cleaner main
body, the suction main y being formed with an opening for coI | ecti ng

dust at a first %@répgvétgﬁ&cédﬁﬁp%ﬁké&saaﬁﬁr Laanita QE &f’ g

rotary cleaning body arranged wt e suction nmain ody
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the preferred embodiments of the invention when read in conjunction with

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a perspective view showing a vacuum cleaner according
to the present invention;

FIG. 2 is a sectional view showing a dust suction body according
to a first embodiment of the present invention;

FIG.3isa Bottom view of the dust suction body shown in FIG. 2;

FIG. 4 is a front view of the dust suction body shown in FIG. 2;

FIG. 81is a perspective view of the dust suction body shown in FIG,
2;

FIG. 6 is a perspective view showing a first modification of the

- dust suction body according to the first embodiment;

FIG. 7 is a sectional view of the first modification shown in FIG.
6; _

FIG. 8 is a perspective view showing a second modification of tlte
dust suction body accoxding to the fixst embodiment;

FIG. 9is a sectional view of the second modification shown in FIG.

8;



around a shaft core portion which is a center of rotation, and at an
exterior surface other than the first exterior surface, the suction nmain
body is formed with an air introduction port for introducing wind that is
struck on the bl ade. ' I n accordance with still another inportant
aspect of the present invention, there s provided a dust suction body
conprising: a suction main body which commuhi cates with a cleaner main

- body, the suctionyrg Moy deetivdal @ieRdhovihga At Ewreidiobody deestding
dust at an exterior surface opposite a surface to be cleaned; and a rotary

cl eani ng begly second embodiment of the present invention; 5 arranged within
the suction main body, facing the opening; wherein the rotary cl eaning

body has a radi al IBIGeX1 ERsliangait-eakirgeduridwios fBE hladeshowR ihI FIGWMOCh i
a center of rotation, the blade is convex on a forward side :

FIG. 12 is a sectional view showing a modification of the dust
suction body according to the second embodiment;

FIG. 18 is a perspective view showing a dust suction body
according to a third embodiment of the present invention;

FIG. 14 is a bottom view of the dust suction body shown in FIG.
18;

FIG. 15 is a sectional view of thé dust suction body shown in FIG.
13;

FIG. 16 is a front view of the dust suction body shown in FIG. 13;

FIG. 17 is a perspective view of the rotary cleaning body shown in
FIG. 16;

FIG. 18 is a sectional view showing a first modification of the
dust suction body according to the third embodiment;

FIG. 19is a pexspective view showing a second modification of the
dust suction body according to the third embodiment;

FIG. 20 is a front view showing a dust suction body according to a
fourth embodiment of the present invention;

FIG. 21 is a perspective view of the rotary cleaning body shown in
FIG. 20;

| FIG. 22 is a front view showing a modification of the dust suction

body according to the fourth embodiment;

FIG. 23 is a bottom view showing a conventional dust suction

body; an&



of a yotational direction, and the suction nmain body is formed with an air

I ntroduction port for introducing wind that is struck on the bl ade.

In accordance with a further inportant aspect of the present invention,
there is provided a dust suction body conprising: a suction mai.n body

whi ch communi cates with a cleaner nmain RQody, the suction mai n body bei ng
formed with an opening for collecting dust at an exterior surface
opposite a surfaceFi6. 2d isl 2éroadt; viewdofithodusy suction bodpstigwrain HiGea3.

Wi thin the suction main body; wherein the rotary cleaning body is arranged
facing the opening and has a radially extending blade around a shaft core
portion which is a center of rotation, and the suction nmain body is

formed wit (DETAILEDhWDRBORIPTRON QF ﬂ&IElBRFdelRRE:;DVEMBOEHMENT&t es the
rotary cleaning body in a forward difection with respect to a direction in
whi ch the sucti on Babodicdenteofsafvacvans alehder voitbwienglustt spctivmdbedy t he
bl ade. In accordance with a further inportant aspect of the
present i naeooxiding toHdrecpresemtdnivention willthexainaftembedescripedsiondetail
suction main body which comunicates with a cleaner main body, the suction
in reference to the drawings.
(First Embodiment) |
In Fig. 1, reference numezral 1 denotes the main body of a vacuum
cleaner. Themain body 1is proﬁded with an electric air blower 3 so that
negative pressure is produced in a dust collecting chamber 2. The dust
collecting chamber 2 is provided with a dust filtex 4. A hose § is
detachably connected to the cleaner main body 1 at one end thereof andto
a control pipe 6 at the other end. The control pipe 6 is constituted by a
grip portion 6A and a control portion 6B. The control portion 6B has an
off switch S1 for turning off power to the electric air blower 3 and Sef
switches S2 and S8 for setting power to the electric air blower 8.
An extension pipe 7 is detachably connected to the control pipe 6.
The point end portion of the extension pipe 7 is detachably connected to a
dust suction body 9.
| The dust suction body 9, as éhown in Fig. 2, is constituted by a
main body 10 and a connection pipe 11 provided on the rear portion of the
main body 10. The connection pipe 11 is detachably connected to the
point end portion of the extension pipe 7. The dust suction main body 10
has a dome-shaped upper casing 10a and a lower casing 10b attached to
the upper casing 10a. The bottom portion of the lower casing 10b is

formed with an opening 12 for collecting dust, as shown in Fig. 8. The



nai n body being formed with an opening for collecting dust at an exterior
surface opposite a surface to be cleaned; and a rotary cl eani ng body
arranged within the suction main body; wherein the rotary cleaning body is
arranged facing the opening and has a plurality of radially extending

bl ades around a shaft core portion which ¢s a center of rotation, and the
suction main body.is.forpmed with an air introduction port which,

6 i nt r oduceFefx I%W&JEmﬁgE&ef@gnt Hee pbthe dusteauntien seain hedybl®is providadd
to the blade'ﬁﬁp in which a position of the blade at which the wind is
blown i s var¥id the copnesHondeme 11 tonwhigh $hej extensioninipe has sletachakbly
rotated and noved. The above_and ot her objects and advantages of

the present GORREStedn Meferenceonemarsds i denotn roldervprovides antthe kawer
descri ption c%fsing 10b. '

The dust suction main body 10 is formed with a suction chamber
R in which a rbtary cleaning body 18 is arranged. The rbtary cleaning
body 18 faces the dust opening 12 and extends in the lateral direction of
the dust s;uction main body 10. The rotary cleaning body 18 rotates and
thereby scrapes away dust and dirt from a floox s.uxf'ace FL to be cleaned.

The dust opening 12 of the lower casing 10b has a configuration slightly
greater than the contour of the rotary cleaning body 13. The rotary
cleaning body 18 is rotatably supported at the opposite end portions by
bearings (not shown) provided in the dust suction main body 10. The
rotary cleaning body 13, including the opposite end portions, is nearly
equal to the lateral width of the dust suction main body 10.

The rotary cleaning body 13 has a plurality of blades 14 for
sweeping out the floor surface FL, and each blade 14 extends straight from
one end of the rotary cleaning body 13 to the other end. The front portion
10F of the upper casing 10a is formed with an air introduction port 15 for
striking air on the blades 14 of the rotary cleaning body 18 and rotating
the rotary cleaning body 18, as shown in Fig. 5. |

A guide wall 15a for effectively siriking wind on the blades 14 is
formed on the interior side of the dust suction main body 10 of the air
introduction port 15. This air introduction poxt 15, as shown in Fig. 4,is
formed into a size equivalent to the lateral width of the blade 14 and

slightly less than the lateral width of the dust opening 12, so air can be



the preferred enbodi nents of the invention when read in conjunction with
t he acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS FI G
1 is a perspective view showi ng a vacuum cl eaner according to the present
i nventi on; FIG 2 is a sectional view showi.ng a dust suction body
according to a first enbodi nent of the qgresent invention; : FIG 3 is

a bottom viewf the,dust,.suct.i 0 Ln FIG 2; FIG 4 is a
front vi e\ﬁ%‘f(ﬂ?ﬁgeﬁﬁ %t&f?&fd%ﬁ#@%oﬁ%%lﬁ G 2 ’ FIG 5is a
PP 1 oo Shei Gl N S B ARA AR P fetronton e R ooy
2ncord: 19 iR BRe g ShoBRAT 4R Bhicnds peaswilil ol Hie HSREAT AR ECHAET
tho f1rat Eitboropett o TRE'obaiod dfdtifn S 3he 3Rt IahHiRORERL Sa00 st

modi ficatign ;3nevick %xﬂh% blades 14, the rotary cleaning body 18 will be rotated

counterclockwige (in Fig. 2).

The cross section of the blade 14 may extend approximately
linearly if the point end portion 14b ié positioned in the rearward of the
proximal portion 14a with respect to the rotational direction of the rotary
cleaning body 13. While the blade 14 is formed from elastomer such as
synthetic xubber and mounted on the hard shaft core portion 18, it may be
formed integrally on the shaft core portion 16 by hard wear-resisting
material such as plastic material. |

The blade 14 is curved in the form of a circular arc so that the
front side in the rotational directiqn is convex and the rear side facing the.
air introduction port 15 is concavé, s0 if the blade 14 strikes on the floor
surface FL, it will be easily bendable. However, if air is struck from the
air introduction port 15 on the blade 14, the blade will be difficult to bend
and can rotate the rotary cleaning body 13 with reliability.

Now, the operation of the aforementioned vacuum cleaner will be
described.

First, the cleaner main body 1, the hose 5, the extension pipe 7,
and the dust suctibn body 9 are connected together as shown in Fig. 1.
Then, if the switch S1 or S2 is depressed, the electric air blower 8 will be
operated at the set power and negative pressure will be produced in the

dust collecting chamber 2. With this negative pressure in the dust



Id : FIG 10 is a sectional view show ng a dust suction body
according to a second enbodi nent of the present invention; FI G
11 is a part-enlarged view of the blade showmn in FIG 10; FIG 12
is a sectional .view showing a nodification of the dust suetion body
according to the second -enbodi nent; 11 FIG 13 is a perspective view
showi ng a dust_suction body according to a third enbodi nent of the present
i nvention; collectingrichambers2a hegative vbeesmiret e puetiusedt imnthe dactivawn
in FIG 13; FIG 15 is a sectional view of the dust suction body
shown in FI chamber R of the dust suction body 9 through the hose 5, the extension
pipe 7, and through the connection pipe 11. If negative pressure is
produced in the dust chamber R, air will be sucked through the dust
opening 12 and the air introduction portion 15.
If the dust suction main body 10 is put on the floor surface FL, a
narrow clearance 18 will be formed between the floor surface FL and the
lower casing 10b by the rollers 17. Air is sucked through the clearance 18
and gets into the dust opening 12. However, since the clearance 18 is
narrow, air which is introduced through the air introduction port 15 is
increased in quantity. The wind pressure on the blades of the rotary
cleaning body 18 is increased, so the rotary cleaning body 13 begins
rotating.
In addition, since the lateral width of the air introduction portion
15 is formed into the equivalent dimension of the lateral width of the
blade 14, the area of the blade 14 on which air from the air introduction
port 15 strikes is widened. Furthermore, since the vertical width of the
air introduction port 15 is narrow, air is introduced toward the blades 14
at high speed. For these reasons, air strongly strikes from the air
introduction port 15 on the blades 14 and can rotate the rotary cleaning
body 18 with reliability. With this rotation, the rotary cleaning body 18
sweeps out and cleans the floor surxface FL.
In the case where the floor surface FL is a carpet, the dust
opening 12 is closed with the floor surface FL. As a result, since the

quantity of air which is introduced through the air introduction port 15 is

further increased, the wind pressure on the blade 14 becomes strongex and



FIG 16 is a front view of the dust suction body shown in FIG 13;
FIG 17 is a perspective view of the rotary cleaning body shown in FIG
16; FIG 18 is a sectional view showing a first nodification of
t he dust suction body according to the tlBird enbodi ment; FIG 19
IS a péerspective view show ng a second nodification of the dust suction
body accor dibegrdtatidunltforcalof thediot®nyt cleaning bodyl €3 fidther msksonThetdw,
showi ng a dust suction body according to a fourth enbodi ment of the present
i nvention; in the caserdfG catpet whers thedlade V4 awqairésha stabager ceeaping
body shown in FIG 20; FIG 22 is a front view show ng a
nmodi fi cat i cpeshticme tiestotativrialrforce wf $he arodary clenvime body t113 will diirtike ;
FIG 23 is a bottomview showing a conventional dust suction body; and
rise.
The dust scraped away from the floor surface FL by the blade 14
is sucked into the dust collecting filter 4 through the connection pipe 11,
the extension pipe 7, and the hose 5.
If the suction main body 10 is moved away from the floor surface
FL, the air pressure in the suction chamber R will be the same as the
atmospheric pressure. Therefore, the air suction from the air
introduction port 15 is reduced and the rotation of the rotary cleaning
body 13 is stopped or xreduced. When the rotary cleaning body 18 xotates,
the contact area between the blade 14 and the floor .éurface FL becomes
wider than in the case where a hlade extends straight from shaft core
portion 16 in the radial direction, because the point end portion 14b of the
blade 14 extends rearward from the proximal portion 14a with vespect to
the rotational direction. Consequently, the dust collecting effect ox dust
scxaping effect is enhanced.

In addition, according to the aforementioned first embodiment,
both air sucked through the dust opening 12 and air sucked through the
air introduction port 15 act so that the rotary cleaning body 18 is rotated
in the same direction. Thexefore, the rotational force of the rotary
cleaning body 18 is enhanced. Thatis, the rotation function of the rotary
cleaning hody 18 will be enhanced.

As previously described, the rotary cleaning body 13 is rotated by

air struck on the blade 14 which scrapes away dust, so there is no need to



8 1 FIG 24 is a front view of the dust suction body shown in FIG
23. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENTS Enbodi ment s
of a vacuum cleaner with a dust suction body according to the present
invention will hereinafter be described H' detail in reference to the

dr awi ngs. (First Enbodi nent) In Fig. 1, reference nuneral

1 denot es iprevidy anlesdlusivedanastiotos fepperatidp¢homobatydieahing hrdyldled
with an electric air blower 3 so that negative pressure is produced in a

dust col | ecHlorgthibamason? thEheratent inventidn rgncheadide & dustpswotioledbodyt h a
dust filter 4. A hose 5 is detachably connected to the cleaner main body 1

at one endwhicheiaflight ih weightrdndlcompeetnagizehe ot her end. The control
pipe 6 is constituted by a grip portion 6A and a control portion 6B. The

control portion 6Edmtheamonkf theidic inBioduntidm portdSdfsfpypvidedin thiredust
electric air blower 3 and set
suction main body 10 so that the outside air around the dust suction main
body 10 is sucked through the port 15, and the rotary cleaning body 13 is
rotated only with the sucke& wind. Therefore, the constitution is very
simple. For this reason, the present invention can provide the dust
suction body 9 and vacuum cleaner which are inexpensive.

Figs. 6 and 7 show a dust suction body 40 as a modification of the
dust suction body 9. In this dust suction body 40, a recess 41 is provided
in the front lower surface of the lower casing 10b. The recess 41
constitutes an air introduction port 42. Reference numeral 43 denotes a
guide wall.

A bumper 44 is attached to the exterioxr circumference of the dust
suction main body 10. The front portion 44A of the bumper 44 protrudes
forward beyond the fromt end of the air introduction port 42. When
cleaning a wall K, the front portion 44A of the bumpex 44 prevents the air
introduction port 42 from being closed by the wall K.

According to the dust suction body 40, in. addition to the

| aforementioned enhancement in the rotational force of the rotary cleaning
body 18, it becomes possible to. suck up dust in front.of the dust suction

main body 10.
Figs. 8 and 9 show a dust suction body 45 as a second

modification of the dust suction body 9. This dust suction body 45 is

provided with air introduction ports 46 on the lateral opposite sides of the



SswW tches S2 and S3 for setting power to the electric air blower 3.
An extension pipe 7 is detachably connected to the control pipe 6. The
poi nt end portion of the extension pipe 7 is detachably connected to a
dust suction body 9. The dust suction body 9, as shown in Fig. 2,
Is constituted by a main body 10 and a4connection pipe 11 provided on the
rear portion of the main body 10. The connection pipe 11 is detachably
connect ed trear porpiwmof ¢heé ppper @asbig ta.exRefaremcepapmeral Bk dénstes a
suction main body 10 has a dome-shaped upper casing 10a and a | ower casing
10b att achemitle wald. uihven mshigdastsudtiondudypdbpthe rotationahforcevafrthe
casing lob is fornmed with an opening 12 for collecting dust, as shown in
Fig. 3. Thaotary cleaning body 13 can be enhanced because both dir suekeddhronghi cal
portion 10c of the dust suction main body 10 is provided
the dust opening 12 and air sucked through the aix introduction ports 46
act so that the rotary cleaning body 13 is rotated in the same direction.
(Second Embodiment)
Figs. 10 and 11 show a dust suction body 50 according to a second
embodiment of the present invention. This dust suction hody 50 is
equipped with a dust suction main body 20 and a connection pipe 25.
The dust suction main body 20 has an upper casing 21 and a
Jower casing 22 attached to the upper casing 21. The upper casing 21 is
formed with an air introduction port 84 at the front side thereof. The
lower casing 22 is formed with a dust opening 23. The rear cylindrical
portion 24 of the dust suction body 20 is provided with a connection pipe
25 to which an extension pipe is detachably connected.
The dust suction body 20 is formed with a suction chamber 26 in
which a rotary cleaning body 27 is axranged. The rotary cleaning body 27
faces the dust opening 23 and extends in the lateral direction of the dust
suction body 20. The rotary cleaning body 27 rotates and collects dust,
while scraping away dust and dirt from a floor surface 28 which is a
surface to be cleaned. The dust opening 23 of the lower casing 22 has a
configuration equivalent to the flat surface configuration of the rotary
cleaning body 27. Note that the lateral length of the rotary cleaning body -
27 1s the same as the first embodiment.
The rotary cleaning body 27 has a shaft core portion 29 and a

cylindrical poxtion 82 formed integraily with blades 80 and fans 31. The



w th ithe connection pipe 11 to which the extension pipe 7 is detachably
connected. Reference nunerals 17 denote rollers provided on the | ower

casi ng 10b. The dust suction main body 10 is formed with a suction
chanber R in which a rotary cleaning body 13 is arranged. The rotary
cleaning body 13 faces the dust opening 12 and extends in the |ateral
direction of the dust suction nmain bodys10. The rotary cleani ng body 13
rotates and . thereby scrapes, away dust and dirt froma flo surface FL to
be cl eaned.bladese3@for @E’éﬁpﬁgg 1@bﬁh9h§°vaﬁirfé§§|% and ﬁh&fa 81 are
configuratiqn sli ghtl¥ ater than the contour, of é&g r ot ary cl eam‘ﬂ?
body 13. Tatesnately %nnéa i Aptesyally son s thet gyl M%&Pa 2t he

opposite end_portions b beari ngs ot sho n the dust suyction
mai n body xylinghdcal pgrtiep 3%&‘31% 'ﬂﬁo@t@g e%i g é‘%he“bﬁ?p@@ﬂ’@ne%

portions, is nearly equal to the |l ateyal W|dth of, the st  suct

body 10. Since thgnhblades, 30 Ardnthe 3k %@t%{?ﬂg}' forme b‘P’%hd
for sweeping_out ,the floor surface FL, each b] ad 4 extends s&r ai gc{ﬂ
from one erfdlBrdninal pextien gl’éhﬁYﬁ'g'el?@é BXQ 19 ke shadt caxeportien £9

15 for st riHAnghamereRoRAL EoReAcRizais §oBeiHedY Shatgns e it LhdtRPOTOatE
rotating rotational force of the blade 30.

The blade 30 is formed into the same configuration as the blade
14 of the first embodiment. The radial length of the blade 30 set so that
it becomes longer than that of the fan 81. The radial length of the fan 31
is set so that the point end portion does not strike on the floor surface 28
through the dust opening 238 of the lower casing 22.

The blade 30 is formed, for example, with a xectangular opening
33, as shown in Fig. 11. This opening 883 is used to.give rotational force to
the fan 31. That is, the air introduced through the air introduction port
34 of the front wall portion of the upper casing 21 is struck on the fan 31
through the opening 33 formed in the blade 30. In this way, rotational
foxce is given to the fan 31.

The blade 30 is formed with material more easily bendable than
‘that of the fan 81. If the blade 80 strikes on the floor surface 28, it will be
bent so that the floor surface 28 can be easily swept out. The fan 31 and
the cylindrical porxtion 32 are formed with hard material. The fan 31 is
formed thicker in thickness than the blade 30 and is hardex than the blade
30. The material of the blade 30 is the same as the first embodiment.
The material of the fan 81 is, for example, PP resin or ABS resin.

In order to integrally form the blade 30, the fan 81, and the



.the rotary cleaning body 13, as shown in Fig. 5, A guide wall 15a
for effectively striking wwnd on the blades 14 is forned on the interior
side of the dust suction nain body 10 of the air introduction port 15. This
air introduction port 15, as shown in Fig. 4, is forned into a size
equivalent to the lateral width of the plade 14 and slightly less than the

o e e Sk L 57 o35 ttnentymatoial. o

Tab' oxt endévhadeiealaiiian BRcvnd shedaps b dos=ataple, s sl ek hard

rotational direction of the rotary cleani body ,13. . | air is _struck on

the bl ades reain epd thamihe nestnicansiime o4 the wlb@gmaim;tmn 32 and the
fans 31 is set to an insert forming die, and the portion of the blade 30 is
formed last. When the cylindrical portion 32 and the fans 381 are formed,
the protruded portion consisting of blades 30 may be previously formed on
the circumference of the cylindrical portion 82. In the case where the
blades 80 and fans 81 are formed with the.s_ame material, it is possible to
thicken the thickness of the fan 81 so that the fan 31 becomes more
difficult to bend than the blade 30.

The opening 33 formed in the blade 30 is formed so that it is
positioned in the path of air flow B which is rolled in from the air
introduction port 34 to the xotary cleaning body 27. Also, the opening 33
is provided so that air can be efficiently struck on the fan 31. A guide
wall 35 is formed on the exterior side of the air introduction port 84.
Since air is fed in a forward direction along the rotational direction A of
the rotary cleaning body 27, so the guide wall 35 of the air introduction
port 34 is formed so that air is introduced from the rear side of the rotating
fans 31 to the forward side. Also, in this embddiment, the axial direction
of the cylindrical portion 24 an'('i the direction of the guide wall 35 are
nearly the same and also the air introduction porxt 34 is positioned on a
plane within or near the cross section of the cylindrical portion 24, so éir
sucked through the air introduction port 34 is linearly sucked into the
cylindrical portion 24. ¥or this reason, the passage resistance is small
and the suction efficiency of air through the air intrdductiOn port 34 is

enhanced.



counterclockwi se (in Fig. 2). - The cross section of the blade 14
may extend approxinmately linearly if the point end portion 14b is
positioned in the rearward of the proxinmal portion 14a with respect to the
rotational direction of the rotary cleaning body 13. Wiile the blade 14 is
formed from el astomer such as synthetii7rubber and nmounted on the hard
shaft core portion 16, it may be fornmedintegrally on the shaft core

portion 16 by har ? St j « . i rival e
The bl ade 14 is c%%géﬁeﬁsﬁe@i or rrfl‘{o@ gﬂcllﬂrt Eﬁﬁ&gﬁi sg%%ﬁg'ts %g q‘hrﬂofrﬁasi de

in the rot abiipigls dhf S8 Mk SHEUMAY Athdd\F ARapLAII0! aci ng the air

i ntroduction port conc so If the 14 s;rlkes on the fl oor
Syt ace Tl i f oty By SARhb DRBaRRnBIONAIL) ool de 30! fuderk g1 e
rone o SEBIPLELEM PSRN & EoaoEso Wiladd bty SeRAOaL oo
First, the gpiRgnetaiPieaMidY body #¢ cHAe raiskADFRARISADRNE fidar(81. For
this reason, the dust scraping effect can be raised without damaging
carpets. In addition, since the rotary cleaning body 27 rotates clockwise
(in Fig. 10), the relative moving speed of the blade 80 with respect to the
floor suxface 28 is increased when the dust suction main body 20 moves
forward_(in the left direction in Fig. 10). Therefore, the blade 30 can
scrape a carpet more strongly and the scraping efficiency of the blade 30is
enhanced.
In addition, since the opening 83 has been formed in the blade 30,
air sucked through the air introduction port 34 would be struck through
the opening 33 on the fan 31, even if air were blown against the blade 30.
Therefore, the bending of the blade 80 by the blowing is preventéd and it
is prevented that sufficient rotational force will no longer be obtainable.
For this reason, the rotary cleaning body 27 will be efficiently rotated by
air sucked thxough the air introduction port 34.
Fig. 12 shows a dust suction body 60 2s a modification of the dust
suction body 50 of the second embodiment. In this dust suction body 60,
~a blade 61 has a fan functionl and a rotary cleaning body 62 is rotated
clockwise. The remaining parts are the same as the second em'bodiment
and therefore the description is omitted.
(Third Embodiment)

Figs. 18 through 16 show a dust suction body 70 according to a



and the dust suction body 9 are connected together as shown in Fig. 1.
Then, if the switch S1 or S2 is depressed, the electric air blower 3 wll
be operated at the set power and negative pressure will be produced in the
dust collecting chanber 2. Wth this negative pressure in the dust

col l ecting chanber 2, negative pressurejgs produced in the suction chanber

through t ne i isEbPBmaRp el the YRl ARy oRare. 0B FEERRLARBA fhaf™
i oduct | cFAPEAoWYEca x0fasy Cleaning b th.oft SiRenaR Tl A o lisotirfue
loor  sur f aeapinamadmel hasaroouaiiey oobiaes: ib ah Flae SORPHRRD of e ko
the. ol car afebars LA g oY TA1S CHRCEE hS PHES AR SHAERgh Hife 15, 0 the
| ntroducti Oc?es%%};tii}g iissomitted.

The main bociy 73 of the dust suction body 70 has an upper casing
74 and a lower casing 22 attached to the upper casing 74. The upper
casing 74 is formed with right and left air introduction ports 75 and 76 at
the front side thereof. The height positions at which the air introduction
ports 75 and 76 are formed are different from each other, and there is a
difference of height L between them.

According to this embodiment, the portion of the blade_ 72 oﬁ
which air blown through the air introduction ports 76 and 76 is struck
varies according to an angle that the rotary cleaning body 71 rotates.
That is, wind blown through thg air introduction poxt 76 is struck on the
left portion of the blade 72B (Figs. 13 and i5), and ifthis blade 72B moves
to the position of the blade 724, wind blown through the air introduction
port 75 will be struck on the right portion of the blade 72B.

If done in the aforementioned way, the rotary cleaning body can
be smoothly rotated with less fluctuation in the rotational speed, for the
following reasons. _

Assume that when the rotary cléaning body 71 is rotated an angle
.of «a, for example, the blade 72B moves from its position indicated by a
solid line to the position of the blade 72A indicated by a broken line. Also,
assume that when the rotary cleaning body 71 is rotated an angle of a/2,

the blade 72B moves from its position indicated by a solid line to the



dncreased in quantity. The wi nd pressure on the blades of the rotary

cl eaning body 13 is increased, so the rotary cleaning body 13 begins
rotating. In addition, since the lateral width of the air

i ntroduction portion 15 is fornmed into the equival ent di nension of the

| ateral width of the blade 14, the area of the blade 14 on which air from
the air introduction port 15 strikes i s M dened. Furthernore, since the

vertical wi g%%aéggng? %gtai 1|a{9j twﬁgggdig&t&pgg & DrbReRAiHOW: IR thel SadeNiwhrced

toward the spe or these reasons, air strongly strikes

from the aithd ik CBiHELAABHBAT bodP 4011d ey PhAdAnd hAUkICRBuikRRSR 1HE air

rotary cleaning b wthor thisrotation, the rotary

cl eani ng boﬂﬁtgagrlﬁm‘ﬁgé?waaﬂﬁeﬁl ﬁ?é‘fottaggtciéétlﬂi?gcsib'éaf% islrotated an ax:iég.et he

case where oor ace I's a carp ust” opening 12 1s closed

ith the flger r | : s f 1 lin . ' S
W ?‘ﬁr% z% h&l{ﬂhcﬁl g bladeST72B CR}S%L froth the Pd}’ftlg%i?‘?h%%/teﬂ brh'sol¥d Bhe!

I ntroduced e alr 1ntroduction port 15 1s I nCr eased, the

‘1"'2 nd pressufetRdpbiftibh 348iditeBPTBokehAPIE! ti Hlade 728 is pushed back by
air blown from the air introduction ports 75 and 76 (i.e., the blade 72B is
subjected to rotational force in the counterclockwise direction). For this
reason, the rotational force of the rotary cleansing body 71 is suddenly
reduced and large noise develops. | At this stage, the rotational force of
the rotary cleaning body 71 becomes minivaum.
| Also, in the case where the air introduction port 76 is at the same
‘height position as the air introduction port 75, if it is assumed that the
blade 72 receives the maximum wind pressure of air blown from the air

~ introduction ports 75 and 76 when the blade 72B moves to the position of
the blade 72B indicated by a solid line, the rotary cleaning body 71 will
obtain rotational foxce F from the two air introduction ports 75 and 76 at
the same time, each time the rotary cleaning body 71 is rotated an angle of
«. ‘The rotational force F becomes maximum,

That is, the rotary cleaning body 71 rotates while receiving the
maximum rotational force for each angle of «, and the difference between
the maxiﬁaum rotational force and the minimum rotational force becomes
large. That is, since there is .a large fluctuation in the rotational force

- and, furthermore, the rotary cleaning body 71 rotates while receiving
rotational force for each angle of «, the rotary cleaning body 71 does not
rotate smoothly. For this reason, vibration and noi_se occur.

On the other hand, if the height positions of the zir introduction



the rotational force of the rotary cleaning body 13 further rises. That is,
In the case of a carpet where the blade 14 requires a stronger scraping
operation, the rotational force of the rotary cleaning body 13 will further
rise. The dust scraped away fromthe floor surface FL by the bl ade
14 is sucked into the dust collecting filter 4 through the connection pipe
11, the extension pipe 7, and the hose 5. I f the suction main
body 10 is nmoved away fromthe floor s@Pface FL, the air pressure in the
suction chaélﬁg ks Ll . t a : ' Eﬁ?% 71 wi
Ther ef or e, ega?i% r ﬁ%&c???}\&%ﬁoﬁnﬁﬁfﬁ%‘égi%eﬁf trtggalci‘b??%%%%géft T bisgyr edtﬁ%ld
and the rotgi,@n R At Bi eHVaddld §f 0%%@ B . en
the rotary c ganiaﬁéoﬁbaog)y %Sfb%%gtkgz fpgggcon%a% arzg et &ehglntﬁg&gegdoefwl]4
and the flogr fipee Ldg" ' & r blage

& ftgom E %#@xf&'ﬁ%t%gﬁ. tﬁé‘itg.akﬂnh!ﬁ? z‘iﬁg o}Mbg_ fordePhAdCthe

extends straight t core portion 1n the radia I rection,
because t hemPﬂ’hﬂﬁn?i‘S‘td%%ﬁépﬁlr%é-Qvﬂf bk *&?na}%l a8, i s %5 Bh & SRICMRG ol BN
the proximal portion 14a wth respect to the rotational direction.

Consequent l¢pe Hﬁtﬁ%ﬁ%ﬁ%é %Ebﬁﬁseglgﬁﬂt allg, ?ﬁgﬂhe??ﬂﬁ@ "tﬂ_eefJﬁE#r dl8aning

enhanced. Itron, according to af oreméntioned Yirst

iemgigge?}] ébdqg; 130t a iRl PRI g B Yot roPRABHAY fdree™ PR Aix' eStiF 4R B1e
) of 8 less than an angle of «, th_e rotary clea_ni::g body 71 rotates
smoothly and therefore vibration and noise can be suppressed to a small
degree. In addition, air blown from the air introduction ports 75 and 76
does not impinge on the same blade 72 at a timé, S0 the impingement
sound caused by the air becomes small, |

Fig. 18 shows a dust suction body 70' as a first modification of the
dust suction Eody 70 of the third emhodiment. The dust suction body 70’
is equipped with the aforementioned rotary cleaning body 27 instead of
the aforementioned rotary cleaning body 71. |

‘Fig. 19 shows a dust suction body 70" as a second modification of
the dust suction body 70. In the dust si:.ction bedy 70", a single air
introduction port 78 extending in the lateral direction is provided in an
upper casing 74 instead of providing the aforementioned two air
introduction ports 75 and 76 in the upz.)er casing 74. ‘This air
introduction port 78 varies in height position at the opposite end portions
T8A and 78B. Thé dust suction body 70" is equipped with the rotary
cleaning body 71 ox the rotary cleaning body 27.

(Fourth Embodiment)

Fig. 20 shows a dust suction body 80 according to a fourth

embodiment of the present invention. This dust suction body 80 is



air introduction port 15-act so that the rotary cleaning body 13 is rotated
in the sane direction. Therefore, the rotational force of the rotary

cl eaning body 13 is enhanced. That is, the rotation function of the rotary
cl eaning body 13 will be enhanced. - As previously described, the
rotary cleaning body 13 is rotated by @Yk struck on the bl ade 14 which

13 ohov a‘g@ﬁ,&ﬂgé%ﬂ ﬁﬁht&?%aif Ib%t %%6& 30 §hoym 1ﬁeF1rgtalry ﬁleegrlna‘%?;gblody

13 provid usi ve rotating t

which i s 1R ¥okary Efe%ﬁ?gﬁ@h%ﬁ‘? F‘% bR G Y ol U RnipE R B
the. out si dORF % ob e @ﬁgf‘v' : bﬁé@%ﬁf@ﬁf tﬁf sﬁéﬁolfﬁn 3 LU0 B8t B3R ne
W na. 1?he?3ﬁaﬁ§"7%ﬂém8§ F U EmAsheanat SrnfiChic ofhep i ahe R
present inv ,tslooar.] &30 Q:{)ovr{ g? tix eblaﬂe 91 is omltted.

The upper casing 82 of the dust suction quy 80 is formed with
right and left air introduction ports 83 and 84 at the front side thereof,

The height positions at which the air introduction ports 83 and 84 are
formed are the same, but the blade 91 of the rotary cleaning body 90 is
spirally twisted, so the same advantage as the third embodiment is
obtainable.

Fig. 22 shows a dust suction body 80' as a modification of i;he dust
suction body 80 of the fourth embodiment. In this dust suction body 80,
a single aix introduction port 85 extending in the lateral direction is
provided in the front portion of the upper casing 82 instead of providing
tﬁe aforementioned two air introduction ports 83 and 84.

In all the aforementioned embodiments, while the air around the
dust suction body (10, 20, or 73) has been sucked through the air
introduction port (15, 34, 42, 46, 75, 76, 78, 83, 84, or 85) an& the rotary
cleaning body (13, 27, 71, or 90) has been xotated by the sucked air, aix
exhausted by the vacuum cleaner 3 may be circulated to rotate the rotary
cleaning body (13, 27, 71, or 90) with the exhaust air. In this case, there

. is.aneed to provide a pipe in the hose 5 and the extension pipe 7 to guide
the exhaust air t6 the air introduction port (15, 34, 42, 46, 75, 76, 78, 83,
84, or 85)

While the present invention has been described with reference to -



suction body 9 and vacuum cl eaner whi ch are inexpensive. Figs. 6
and 7 show a dust suction body 40 as a nodification of the dust suction
body 9. In this dust suction body 40, a recess 41 is provided in the front
| ower surface of the | ower casing 10b. The recess 41 constitutes an air

i ntroduction port 42. Reference nuneral 43 denotes a guide wall. A
bunper 44 is attached to the exterior-circunference of the dust suction
mai n body 10. The front portion 44A of 22he bunper 44 protrudes forward
beyond t he frgp%g&nd ﬁf fhe air, introduction port 42. Wien cleaning a wal

K, the froRFeisared smhadiments, thexaafe theinyeation is mes to beilimitedlita ithe
port 42 frgnléﬁ%rgaﬁplo ed by the wall K o Acpo[ding to the dust
suction body*He® exy haredny (3t Haayr beemodifind ovishiantbeestope dafhdhe
rotational forcs ﬁf the rotary cl eani.ng body 13, it becones possible to
suck up du@PPPRApASlaImE. he dust suction main body 10. Figs. 8
and 9 show a dust suction body 45 as a second nodification of the dust
suction body 9. This dust suction body 45 is provided with air introduction
ports 46 on the | ateral opposite sides of the



14 rear portion of the upper casing 10a. Reference nuneral 47 denotes a
guide wall. Even in this dust auction body 45, the rotational force of the
rotary cl eaning body 13 can be enhanced because both air sucked through

t he dust opening 12 and air sucked thro the air introduction ports 46
act so that the rotary cleaning body 13 1's rotated in the sane direction.

(Second En¥HIATEIS CLAIMED ISsigs. 10 and 11 show a dust suction body 50
according to a second enbodi nent of the present invention. This dust
'suction body 50 is equipped with a dust suction main body 20 and a
connection pipe 25. The dust suction main body 20 has an upper

casing 21 dnd a Aotdest sastiog bolyptomprésinigo t he upper casing 21. The upper
casing 2t ie a suction main body which communicates with a cleaner main
body, the suction main body being formed with an opening for collecting
dust at a:i exterior surface opposite a surface to be cleaned; and
a rotary cleaning body arranged within said suction main body;
wherein said rotary cleaning body is arranged facing said
opening and has a radially extending blade around a shaft core portion
which is a center of rotation, and said rotary cleaning body is rotated by

striking wind sucked in said cleaner main body to said blade.

2. A dust suction body comprising:

a suction main body which communicates with a éleaner main.
body, the suction main body being formed with an opening for collecting
dust at a first exterior surxface opposite a suxface to be cleaned; and

a rotary cleaning body arranged within said suction main body;

wherein said rotary cleaning body is arranged facing said
opening and has a radially extending blade around a shaft core portion
.which is a center of rotation, and at an extexiox surface other than said
first exterior surface, said suction main body is formed with an air

introduction port for introducing wind that is struck on said blade.

3. A dust suction body comprising:
a suction main body which communicates with a cleaner main

body, the suction main body being formed with an opening for collecting

* C L M S *



formed with an air introduction port 34 at the front side thereof. The

| ower casing 22 is formed wth a dust opening 23. The rear cylindrical
portion 24 of the dust suction body 20 is provided with a connection pipe
25 to which an extension pipe is detachag%y connect-ed. . The dust
suction body 20 is formed with a suction®Chanber 26 tn which a rotary

cl eaning body 27 is arranged. The rotary cl eaning body 27 faces the dust
openi-ng 23 dodt @ttamdsterior sarfateopposite ecsurfaceftot e ctemted;sarmmd i on body
20. The rotary cl eaning body 27 rotates and coll ects dust, while scraping

away dust. and dirta f¢taryaclehatng bodeaerdibgedivtithin said wuction moaiRebody,

cl eaned. The dust opening 23 of the lower casing 22 has a configuration

equi val ent f@cih@esgildaép@wﬂgs}ce configuration of the rotary cleaning body
27. Note that the lateral I'ength of the rotary cleaning body 27 is the sane

as the first enmbodiyRédein said rotary cRedrind Nody Bl d¢a APty % tdeding: Bhald

core portion 29 and a cylindrical portion 32 fornmed integrally wth bl ades

30 and fans ;3dundhg shaft core portion which is a center of rotation, said blade is
convex on a forward side of a rotational direction, and said suction main
body is formed with an air introduction poxt for intxoducing wind that is

" struck on said blade.

4, The dust suction body as set forth in claim 1 or 8, wherein said
blade and a fan for receiving air introduced from said air introduction port
and rotating said rotary cleaning body are formed on said shaft coxre
portion, a radial length of said fan is shorter than that of said blade, and"

said fan is more difficult to bend than said blade.

5. The dust suction body as set forth in claim 4, wherein said blade

and said fan axe integrally formed with each other.,

6. The dust suction body as set forth in claim 4 or 5, wherein said

blade is formed with an opening for striking wind on said fan.

7. A dust suction body comprising:

- a suction main body which communicates with a cleaner main body,
the suction main body being formed with an opening for collecting dust at
an exterior surface opposite a surface to be cleaned; and

a rotary cleaning body arranged within said suction main body;

I




<15 bl.ades 30 for sweeping out the floor surface 28 and the fans 31 are
alternately forned integrally on the cylindrical portion 32. The
cylindrical portion 32 is fixedly attached to the shaft core portion 29.
Since the bl ades 30 and the fans 31 arez'#nt egrally. forned on the
cylindrical portion 32, they are easily“fixed to the shaft core portion 29
and al so the rotwhessial saddceotdraicleanimg vhodpyis haxfanged facisgi said,
becones the rotational force of the blade 30. The bl ade 30 is
formed i ntgpddiagsand himidiallyoextending blaatte atdunt 2 lshdft rcotre qxdthinrent .
The radial length of the blade 30 set so that it beconmes |onger than that
of the fanwgBich 1€ centkiradf dotation, afnd suid suctBin nsaixrbodypis famedevighiat end
portion does not strike on the floor surface 28 through the dust opening 23
of the | ower datiodactidn port for TimtrbodacisgsOwirsd f thatedrothbes esaldplrefary t h a
- rectangul ar opening 33, as shown in Fig. 11. This opening 33 is used

to.gi ve rafleanimgboflprines forwhed fdineStion Tith respechdoai direntionidoesthich ough
the air introduction port 34 of the front wall portion of the upper casing
21 i s strusdidosudtion heaindbody moves foxward and for blowing said wind to said

blade.

8. The dust suction body as set forth in claim 7, wherein said air
introduction port is provided on a front side of said suction main body and

below a rotational axis of said rotary cleaning body.

9. The dust suction body as set forth in claim 7, wherein said air
introduction port is formed by a recess provided in a front lower surface of

said suction main body.

10. The dust suction body as set forth in claim 2, wherein said air
introduction port is provided in a front side of said suction main body, and
a protrusion is provided so that it protrudes forward beyond said air

introduction port provided in said front side.

11, The dust suction body as set forth in claim 10, wherein said

protrusion is a bump provided on said suction main body.

- 12. A dust suction body comprising:

a suction main body which communicates with a cleaner main

Iy



t hrough the opening 33 forned in the blade 30. In this way, rotational
force is given to the fan 31. The blade 30 is fornmed with materia
nore easily bendable than that of the fan 31. If the blade 30 strikes on
the floor surface 28, it will be bent so that the floor surface 28 can be
easily swept out. The fan 31 and the cylindrical portion 32 are formed with
hard material. The fan 31 is formed thi éker in thickness than the bl ade 30

and i s hargledy, st 8ok BaE 0dyhenisméed withide dye@dﬁg&rarua:uém@ane

as the first errbodl ment. The rraterlal of the fan 31 is, for exanple,

resin or ARSs 868 exterior sutfAcOopbsite 4 Buetice foybé elenid® ddde 30, t he
fan 31, and the 16 cylindrical

portion 32 in the,Gasry\ERaRihBBodY Sriidged Fthitpssid eh@mohmmﬁﬂouwrl cal
portion 32 and the fans 31, for exanple, are formed with hard resin and .

then the resin copbiesbin G0 tbeafy! dledhisal bﬁé?'t i9Naveh thedihgnsaidl is
set to an insert formng die, and the portion of the bla 30 is
opening and has a plurality of radially extending blades around a shaft
- core portion which is a center of rotation, and said suction main body is
formed with an air introduction poxt which introduces wind that rotates
said rotary cleaning body and blows said wind to said blade and in which
a position of said blade at which said wind is blown is varied in

correspondence with a position to which said blade is rotated and moved.

13. The dust suction body as set forth in claim 12, wherein said
plurality of blades are flat in shape and said air introduction port is
constituted by a plurality of air introduction ports provided at different

height positions.

14. The dust suction body as set forth in claim 12, wherein said
plurality of blades are foxmed spirally along a rotational axis of said
rotary cleaning body, and said air introduction port is constituted by a
plurality of air introduction ports provided along a direction of said

rotational axis at the same height position.,

-15.  Avacuum cleaner comprising the dust suction body as set forth in

any one of claims 1 through 14.
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formed | ast. Wien the cylindrical portion 32 and the fans 31 are forned,
the .protruded portion consisting of blades 30 may be previously formed on
the circunference of the cylindrical portion 32. In the case where the
bl ades 30 and fans 31 are forned with thﬁ sanme material, it is possible to
t hi cken the thickness of the fan 31 so th4t the fan 31 becones rnore
difficult to bend than the bl ade 30ABSTRACTThe opening 33 formed in.the
blade 30 is formed so that it is positioned in the path of air flow B which
isrolled in fromthe air introduction port 34 to the rotary cl eani ngbody
27. A so, t i I ided so that air can be efficiently struck
on the fan @ﬁﬁe@tmﬁi@ﬁormd on the exterior side of the air
introduction port 34. Since aif is fed in a forward direction_along the
rotational directiBush SnctioneBodyaapdc Vaswivng Gleaney with enhdush Sachion
35 of the air _introduction port 34 is forned so that air is introduced from
the rear siBedpf the rotating fans 31 to the forward side. Also, in this
enbodi ment, the axial direction of the cylindrical portion 24 and the
direction of the guide wall 35 are nearly the sane and also the air
i ntroduction port 34 is positioned on a plane within or near the cross
section of theTheglwadni bafly p(10)i ofh a2dnst oswdtion Upddyd ©ONrisufitrinbd with an
introduction port 34 is linearly sucked into the cylindrical portion 24.
For this reopeaingt(le)fassegldesting sdwstc ati an seretelkicandukfaces oppiositechf flobency
of air through the air introduction port 34 is enhanced.

- surface (FL). The suction main body (10) communicates with the main

body of a cleaner. The dust suction body (9) includes a rotary cleaning
body (13) arranged within the suction main body (10). The rotary
cleaning body (13) collects dust through the opening (12) and is equipped
with a blade (14) for sweeping out the floor surface (FL). At a front
surface other than the exterior surface opposite the floor surface (FL), the
suction main body (10) is formed with an air introduction port (15) for
striking air to the blade (14) of the rotary cleaning body (18) to rotate the

‘rotary cleaning body (13).

Fig. 1



17 - The lateral length of the air introduction port 34, as with the
first enbodinent, is nearly the sane as that of the blade 30. I n

t he second enbodi nent, although the blade 30 is formed so that it is
easily bendable so as not to damage carpets, the rotational force of the
rotary cleaning body 27 can be raisedipyzhardening the fan 31. For this
reason, the dust scraping effect can be raised wi thout danmagi ng carpets. In
addition, since the rotary cleaning body 27 rotatgs clockwise (in Fig. 10),

the relative noving speed of the blade 30 with r ct to the floor
surface 28 is increased when the dust auction mai ody 20 noves forward
(inthe left direction in Fig. 10). Therefore, the\pl ade 30 can scrape a
carpet nore strongly and the scraping efficiency the blade 30 is
enhanced. I n addition, since the opening 28 has been formed in the
bl ade 30,

[

FIG. 1



air swucked through the air introduction port 34 would be struck through the
opening 33 on the fan 31, even if air were bl own agai nst the bl-ade 30.
Therefore, the bending of the blade 30 by the blowing is prevented and it
is prevented that sufficient rotational force will 'no | onger be obtainabl e.
For this reason, the rotary cleaning bodyi2 7 wll be efficiently rotated
by air sucked through the air introduction port 34. Fig. 12 shows
a dust suction body 60 as a rmdifi(cf_at]ijﬁgl of the dust suction body 50 of the
second enbodi nent, In this dust sudti bady 60, a blade 61 has a fan
function and a rotary cleaning body 62 is rotated cl gckwi se. The renai ning
parts are the sane ag t he second enbodi nent and the ore the description
is omtted. hi rd Enbodi nent )l0a Figs. 13 through 16 show a
dust suction body 70 aceQrding to a

18 third enbodi mrent of thw pr ' lon. This dust suction body 70 is
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equi pped with a rotary cleaning body 71, as shown in Fig. 17. This rotary
cl eaning body 71 has a plurality of blades 72 and the constitution of the
rotary cleaning body 71 is exactly the sanme as that shown in Fig. 12, so
the description is omtted. The main body 73 of the dust suction
body 70 has an upper casing 74 and a | ogey7 casing 22 attached to the upper
casing 74. The upper <casing 74 is f152ﬁ23MA h right and left air

i ntroduction ports 75 and 76 at the fir sktle thereof. The hei ght
positions at which the air introduction ports 75 and .76 are forned are
different fromeach other, and there is a difference of hei L between
t hem According to this enbodi nent,.iChe portion of Ahe bl ade 72 on
which air blown thr s struck

g
varies according t i dy 71l|rotates. That
is, wind blown thr T ] 2o ruck jon the |eft
portion of the blade 72B ('F-égs. 13 and 4%, and if th".?. bl ade {72B noves to

the position of thg bl ade A, wind blown through the'@ir .intfjoduction port

75 will be struck —t-he right pnrfinn of the hlade 728 If done in

the af orenentioned way, the rotary cleani ng body can be snoothly rotated
with less fluctuation in the rotational speed, for the foll ow ng reasons.
Assune that when the rotary cleaning body 71 is rotated an angle of [err],
for exanple, the blade 72B noves fromits position indicated by a solid
line to the position of the bl ade 72Filrei_c5t ed by a broken line. Al so,

10a

10a 40
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dssune that when the rotary cleaning body 71 is rotated an angle of a /2,
the blade 72B noves fromits position indicated by a solid |line to the

19 position of the blade 72B indicated by a broken line. In the case where
the air introduction port 76 is at the sane height position as the air

i ntroduction port 75, when the rotary cleaning body 71 is rotated an angle
of a/2 and the blade 72B noves fromthe position indicated by a solid |ine
to the position indicated by a broken Line, the blade 72B is pushed back by
air blowmn fromthe air introduction po#{£f75 and 76 (i.e., the blade 72B is
subjected to rotational force in the countercl ockwi se direction). For this
reason, the rotati.onal force of tfﬁgt(?tqry cl eansing body 71 is suddenly
reduced and | arge noi se devel ops. ‘hi’s stage, the rotational force of

1Q

10a .




the rotary cleaning body 71 becones m ni num Al'so, in the case
where the air introduction port 76 is at the sanme height position as the
air introduction port 75, if it is assuned that the blade 72 receives the
‘maxi mum wi nd pressure of air blown fromthe air introduction ports 75 and
76 when the blade 72B noves to the position of the blade 72B indicated by a
solid line, the rotary cleaning body 71 wll obtain rotational force F
fromthe two air introduction ports 75 amgj46 at the same tinme, each tine
the rotary cleaning body 71 is rotated an angle of a. The rotational force
F becomes maxi mum That is, the rotary cleaning body 71 rotates
while receiving the maxinumrotational force for each angle of a, and the
di fference between the maxi mumrotational force and the m ni mumrotati onal
force becones large. That is, since there is a large fluctuation in the
rotational force and, furthernore, the sotary cleaning body 71 rotates

whil e receiving rotational force fo h angle of a, the rotary cl eaning
body 71 does not rotate snoothly” For is reason, vibration and noi se
occur. On the ot her d, if th&\height positions of the air
i ntroduction
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20 ports 75 and 76 differ fromeach other, the rotary cleaning body 71 will
obtain a rotational force of F/2 for each angle of [err] less than an angle
of a and the difference between the maxi numrotational force and the
mnimumrotational force will be small. That is, since the fluctuation in
the rotational force becomes snmall and, furthernore, the rotary cleaning
body 71 rotates while receiving a small r gtional force F/2 for each angle
of [err] less than an angle of a, the rot cl eani ng body 71 rotates

snoot hly and therefore vibrati on and noi se can be suppressed to a snal

degree. In addition, air fromthe air introduction ports 75 and 76
does not inpinge on thessane de 72 at a tinme, so the:inpingenent sound
caused by the air begdnes snal ' Fig. 18 shows a dust suction body
70" as a first nodjAfication of t dust suction body 70 of the third
enbodi nent. The st suction body ' Is equipped with the aforenentioned
rotary cleani ng\body 27 instead of af orenenti oned rotary cl eani ng body
71. Fi gN\XN9 shows a dust suct(. body 70" as a second nodification
of the dust sucti body 70. In the d suction body 70", a single air
I ntroduction port extending in the | al direction is provided in an
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upper ‘casing 74 instead of providing the aforenmentioned two air
dintroduction ports 75 and 76 in the upper casing 74. This air introduction
port 78 varies in height position at the opposite end portions 78A and 78B.
The dust suction body 70" is equipped with the rotary cleaning body 71 or
the rotary cl eaning body 27. (Fourth Enbodi nent) Fig. 20
shows a dust suction body 80 according to a fourth enbodi nent of the
present invention. This dust suction body 80 is . _

21 equipped with a rotary cleaning body 90 shown in Fig. 21. The blade 91
of this rotary cleaning body 90 is twisted in the formof a spiral along a
shaft 92. The sectional configuration of 7¥h2 bl ade 91 is the sane as the

bl ade 72 shown in Fig. 15 and the material is the sane as that of the bl ade
72, so a description of the blade 91 is omtted. The upper casing
82 of the dust suction body 80 is formed with

30b




right "and left air introduction ports 83 and 84 at the front side thereof.
The hei ght positions at which the air introduction ports 83 and 84 are
formed are the sane, but the blade 91 of the rotary cleaning body 90 is
spirally twi sted, so the sane advantage as the third enbodinment is

obt ai nabl e. ~ Fig. 22 shows a dust suction body 80" as a nodification
of the dust suction body 80 of the fourth prodinent= In this dust suction
body 80', a single aix introduction port g extending in the |ateral
direction is provided in-the front portion of the upper casing 82 instead
of providing the aforenentioned two air introduction ports 83 and 84.

In all the aforenentioned enbodRents, while the air around the dust
suction body (10, 20, or 73) Mas n sucked through the air introduction
port (15, 34, 42, 46, 75, , 18, 84, or 85) and the rotary cl eaning
body (13, 27, 71, or 90) Mas been ro ed by the sucked air, air exhausted
by the vacuum cl eaner may be circul d to rotate the rotary cleaning
body (13, 27, 71, oryx90) with the exhau air. In this case, there is a
need to provide a pi in the hose 5 and extension pipe 7 to guide the
exhaust air to the ai RXntroduction port 34, 42, 46, 75, 76, 78, 83,
84, or 85) Wi the present inveni has been described with

reference to
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22 preferred enbodi nents thereof, the invention is not to be limted to the
details given herein, but may be nodified within the scope of the appended
cl ai ns. 23 WHAT IS CLAIMED | S:

IS
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1. * A dust suction body conprising: a suction main body which
communi cates with a cleaner main body, the suction main body being forned
with an opening for collecting dust at an exterior surface opposite a
surface to be cl eaned; and a rotary cleani-ng body arranged wthin
sai d suction main body; wherein said rotary cleaning body is
arranged facing said opening and has a radigfiry extendi ng bl ade around a
shaft core portion which is a center of rotation, and said rotary cl eaning
body is rotated by striking-wind sucked in said cleaner main body to said
bl ade. 2. A dust suction bgd¥\conprising: a suction main
body whi ch conmunicates with a Ieaﬁ%p'nain body, the suction main body
being forned with an openi ng Afor collﬁg ing dust at a first exterior
surface opposite a surface ' _ a rotary cleaning
body arranged wi thin sai & D) wherein said rotary

F1G.15




first. exterior surface, said suction main body is formed with an air

i ntroduction port for introducing wind that is struck on said bl ade. 3.
A dust suction body conpri sing: a suction nmain body which

comuni cates with a cl eaner main body, the suction.main body being forned
wi th an opening for collecting 24

dust at an exterior surface opposite a surface to be cleaned; and

a rotary cl eaning body arranged w thin si' suction main body, facing said
openi ng; . wherein said rotary cle g body has a radially extending
bl ade around a shaft core portion which is a center of' rotation, said bl ade
is convex on a forward.side of a rotational direction, and said suction
main body is formed with an air intpf@tip@port for introducing w nd that

is
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struck  on said bl ade. 4. The dust suction body as set forth in claim
1 or 3, wherein said blade and a fan for receiving air introduced fromsaid
air introduction port and rotating said rotary cleaning body are formed on
said shaft core portion, a radial length of said fan is shorter than that
of said blade, and said fan is nore difficult to bend than said bl ade. 5.
The dust suction body as set forth in claim4, wherein said blade and said
fan are integrally formed with each other. 6. The dust suction body
as set forth in claim4 or 5, wherein saig/bade is formed with an opening
for striking wind on said fan. 7. A éust suction‘'body conpri sing:

a suction main body which communi cates with a cl eaner main body, the
suction nain body being formed with an opening for collecting dust at an
exterior surface opposite a surface to be cl eaned; and a rotary

cl eani ng body arranged within said su§§io N1 body;

FI1G. 17



25 "' - wherein said rotary cleaning body is arranged facing said
opening and has a radially extending bl ade around a shaft core portion
which is a center of rotation, and said suction nain body is forned with an
air introduction port for introducing wind that rotates said rotary

cl eaning body in a forward direction with respect to a direction in which
sai d suction main body noves forward ang32g{ bl owi ng said wind to said

bl ade. 8. The dust suction body a forth in claim7, wherein said
air introduction port is provided on a front side of said suction main body
and below a rotational axis of said rotary cleaning body. 9. The dust

wherein said air introduction port is

suction body as set forth in claiaRY,
| ower surface of

formed by a recess provided in a2 fr&
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sai & suction main body. 10. The dust suction body as set forth in
claim2, wherein said air introduction port is provided in a front side of
said suction main body, and a protrusion is provided so that it protrudes
forward beyond said air introduction port provided i-n said front side.

11. The dust suction body as set forth in claim10, wherein said
protrusion is a bunp provided on said suction main body. 12. A dust
sucti on body conpri sing: a sucti 8&/¥ai n body whi ch comuni cates

with a cleaner main FIG19
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26 "body, the suction main body being formed with an opening for collecting
dust at an exterior surface opposite a surface to be cleaned; and

a rotary cl| eaning body arranged within said suction main body;

wherein said rotary cleaning body is arranged facing said opening and has a
plurality of radially extending bl ades around a shaft core portion which is
a center of rotation, and said suction q?kq body is formed with an air

i ntroduction port which introduces w nd a? rotates said rotary cleaning
body and bl ows said wind to said blade and in which a position of said

bl ade at which said wind is blowm is varied in correspgndence wth a
position to which said blade is rotated and noved. 13. The dust
suction body as set forth in claim12, wherein said plurality of blades are
flat in shape and said air introduction porj~ constituted by a plurality
of air introduction ports provided at diff hei' ght positions. 14.

The dust suction body as set forth in clai w erein said plurality of
bl ades are forned spirally along a rotati T IXhs of said rotary cl eaning

body, and said air introduction port is cp ed by a




pturakity of air introduction ports provided along a direction of said
rotational axis at the sane hei ght position. 15. A vacuum cl eaner
conprising the -dust suction body as set forth in any one of clains 1

t hrough 14.
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