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WD 2004/ 014210 PCT/ GB2003/003135 1 Surface Treating

Appliance This invention relates to a surface treating
wa@ppkioanze®, such as a vacuum cl eaner. 5 Surf ackCT/GB2003/003135

treating appliances such as vacuum cl eaners and fl oor

polishers are well known. { The majority of vacuum

cl eaners are either of the “upright' type or of the

“cylinder' type, o.called canister or barrel cleaners

in sone countrieggﬂ%ﬁiiﬁgégﬁéggzﬁgﬁﬁupright vacuum

cl eaner manufactured by Dyson Limted under the nane

DC04 ("DCO4" is a trade mark of Dyson Limted) is
This isteation rglates tpua surface Tivetingsapplianad, s@rhers acaopumsésna. mai n

body 10 102 which houses the main conponents of the

vacuum cl eaner. A lower part 106 of the nmain body

. . AL int

St R o Pl 2l Pl IR 8 SO by R bl B
The mapypiay af vavguapgeanatsise diilkr bd thes‘epraglal typg odof the ‘Auliidetindpe,

other debris froma dirty airflow drawn_in_by the fan.
called paRisteh Ph DEGel claansrsinseme squpisios  An gragme el g ¥ppghigacuum

' i ' I i.rfl ¢ er
clane SRR O LI FARER bl oo PrSt8 I 0t
of DydovEimigsdy ihdwe inBighrddDdThd Gcuukh @lcanéScaisibes Whh&h body
the cleaner head rotates is horizontally directed. A

102 whigh porsasibe waaesomprnents ofthmvasgusrcleasgshAdpwer prt 1Meof the

. r r 6. of, the main. bo i n. i xed, . .
main oA e il T ey oy s S8t s e main
body 418ChbmRs sbhe foBhoflegiatdiZamfardthe 10aGHUEBpatBAR kit ANt and

then pushes and pulls a handle 116 which is fixed to

other depais fedmn aybely asflophdrawnambgrthe five TiROmaichedy H02asehouses

flers i prebgTig ek balfeten it YEpbEF Briih AR R Rad s Srably
mount®d, 4bBEt SdiRANE tohBARWEP8nd BF thE¥nah 'bo%? 182'.r THE aki@taBOLlitr\ﬁhich

dust separating apparatus 104 via the dirty-air inlet
the cleaner Hegd netaies ivhoridentallyslitectedr Avappbring wheel $0T trdowttedion

cach R 55 s PEROR <G BT b Ta o txeh resi v che mpain
body 102€ R iseh@ausBLRRIBEPAE 3hBH vbaPTobhd thaivhdil@WVcidndNRid then

separating apparatus 104, air is conducted to the
pushechmhpuldd p hantlleet 1whirch is dxeddoahe rhdinwodyatf, tharntbanéra The

one or re filters, and expelled into th sphere.
vaeuuR g RaBtH PR GIongghe HRer HESR AR B SIPRATEnRapEsTs 107

di sadvantage in that they can be difficult 30 to

manoeuvre about an area in which they are used. They

A dirtyp-air iblet pli2ietbcared qrutheagtderside of the cleaner head 108. Dirty air is

drawn into the dust separating apparatus 104 via the dirty-air inlet 112 by means of the
motor-driven fan. It is conducted to the dust separating apparatus 104 by a first air flow
duct. When the dirt and dust entrained within the air has been separatéd from the
airflow in the separating apparatus 104, air is conducted to the clean air outlet by a

second air flow duct, and via one or more filters, and expelled into the atmosphere.

Conventional upright vacuum cleaners have a disadvantage in that they can be difficult

to manoeuvre about an area in which they are used. They can be pushed and pulled
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WD 2004/ 014210 PCT/ GB2003/ 003135 2 easily enough, but
pointing the cleaner in a new direction is nore

walpdotiocha . The cl eaner can be pointed in a nEEI/GB2003/003135

direction by applying a sideways directed force to the
handl e, either fromstangstill or while nmoving the
cl eaner forwards or backwards. This causes the

. cl eaﬂer head.t o be dragged acr.oss the flo .S&Jrf,ﬁlce SO
easily epotighi Ut ROIRHNG th cleanenifl & NG, GECHBR 1S FRE ‘g‘fﬁ“‘;}l t. “Thecleaner
Jd.Cullati i :
oo bR A0 SpLueRL iR edtyd0and e slesye

either fempitasdspiral wile movingtthe clehmen fosuarflaoebackwardsoriehis causes
i ght vacuum cl eaners the_supporting wheels 107 are

the cleAsgAEs! ih PENGREREaAEPSS FEaROMATREe (Ralhat fepIn & new
st Bt S0P B Bolpteh sl TRt kb dos

about @8ritdtsdllydeisedtédats A O0which esmbias pavdlebadh mdiodraurface. In

i ncrease the manoeuvrability of upright vacuum
some gpright greuum SiapnexhersrrReriais wheelyHO7 aae mevntederi tescleaner

s EhASGAIES 15 BRAE B UL Um0 oy Boued o
cleaned A6HNBBESa héMRonYARIACEURRREiSustR¥&iedbase whi ch

i ncl udes a notor housing and a pair of wheels, and the
connection 15 between the base and the main body

i ngor porates .a_universal joint .ch permits
Averp G E BRd Fhe6 ShEt TerBREPYBEY PRl Susugp dgners
Some £REnHBS B BPRMt WRuEH | Featils GtH fnproYé® HaBBeuvrability are shown
per pendi cutaf to the rotational axis of the wheéls and
in USiSR23i716chndi U8 5,534@95 Indboth b these ideamnerts, th® vacuum cleaners

further, |ess, comon, .type of ,vacuum c| eaner .is a i
have  Bise SRUFAERIIdgR FOROTCS hOBERATSH DA YLE T i dge fomgpyon
S | . | Qe | .
v R MBS d T B, PIRARL 008U,
rotatidnalembesaerdfoftthe nmie bbdye withiredpeat fo the foase alwpiao st whioh is

. the machine being incorporated in the i n. body, Wile
orientad pespeniryaTA0She FotgHenal ais hEe SIS R B iaad vufh fegpect to
the holBgguvre than traditional upright cleaners, they 25

generally have a small dust separator, a | ower power
nmotor and smaller filters, if any filters at all, and

thus their inproved manoeuvrability comes w }\_h t he
A furdhen prg OTHROR: LYPREVAGHHR [CfGaBglt iso . stick vac’, w ich is so-called

because it has a very slender stick-like main body. An example is shown in EP

1,136,029. Often, there is only a cleaner head at the base of the machine, with all other
components of the machine being incorporated in the main body. While stick vacs are
lighter weight and can be easier to manoeuvre than traditional upright cleaners, they
generally have a small dust separator, a lower power motor and smaller filters, if any
filters at all, and thus their improved manoeuvrability comes with the drawback of a

lower specification.

The present invention seeks to provide a surface treating appliance with improved

manoeuvrability.



The present invention seeks to provide a surface
treating appliance with inproved 30 manoeuvrability.

wO\D0200240©14210 PCT/ GB2003/ 003135 3 The i nvene¢DEB2003/003135

provi des a surface treating appliance conprising a
mai n body having a |ongitudinal axis, a support
assenbly which is attached to the main body and
arranged to roll with respect to the nain body for
allowing the appliance to be rolled along a surface,

and a surface treating head, wherein the %ﬁ@ﬁﬁré havine a
The inf&BeAyvidenprisas iersingrapphIce COBPEEREI gghaving

havi ng an outer surface whi ef J ; tahded
longitudo PHEGUSDPRE PERGUBUNRSRE SUrPane ErRrEEs, @Ef%%:qé ©
er | guinar Nglidwidé Ned aplismice ab Heheolledi along a
roll w &gsi)g&h% {shgprggi?ltgs r%céa}ce bei %g s;??rrp?et ri Cf| abouyt the
surfacd, GR@i 4 Meapaltreating hedd, wirseinethe SERRAY 2FPBPIYIPPRYPASES 0N OF

substantially conti nuous sup t . syr.f.ac t all
more ghtnigble B1MPELD SRUEUFA T OREr SPRACY %%‘?u‘%ﬂﬁlg & Supstaptially

b (Rig . Viapdndidifaran theloagitedinag axis
contmg%(;?)ﬁmg tsr%g)é %\ﬁ%&@\érgﬁler@f@@t%h bepérldiduyar

I on tween the forward running agaq < of
of the MR bBdy, BRSkipponsurfRrebangbymmetisakdsyb the Loefuepal axis o
extends for a distance which is between 50% and t he

the madimbddy.wi dt h of the main body. This allows the central
portion of the assenbly to have a flat surface, which
aids forward running handling, and the end portions to
ProvidiAY & sbdtaasaRahinu@amupport apace nhthe Hirgcaen REFPERGIAYar to
duri ng turning. Advantageousl %? t he s\gﬁpogntd &%ﬁl%ggls}hooth
the lomgitisles axie oftisrsain RoAYHARIYSHIMARARE B " as & not or
n order to.make, effjci i  space within the
tra““%%‘ﬁ?é?’?“&fb% g%a§d ﬁllnpn aaglatt% g%%%{roggse the stability
of the appliance. The term "surface treating

appl i ance" is intended to have a broad, neani
Preferablyl thelmppod swifeee exiengs for 2 alAFHY IRy PRiy/egn ﬁg?d%@g‘}’e full
o travel | vef,.a suriace 8F tHef R8EmbIRQ0 have a flat
Wldthélfr@%&’élqnﬁ‘)dg'oﬁgmﬁﬁﬁ%\g? .?hel (.iehlaﬁﬁﬁggg, inter al ilya,
surfa%’i&/mcﬂ%ﬁls%fv@ﬂd apRliYe Balihgrendahe brel patipfintoehaye aggasppably
faw material fromit, such as vacuum cleaners (dry,
gentlevaperantlichatdsdragylling @yingdPmizs machi nes which apply
material to the surface, such as polishing/waxing
machi nes, pressure washi ng machi nes, ground narKking
Advaﬁﬁgmlﬂﬁé t}ﬁ%pﬁ&@mﬁiw houses a component of the appliance, such as a

motor, in order to make efficient use of the space within' the support assembly. It can

also increase the stability of the appliance.

The term “surface treating appliance” is intended to have a broad meaning, and includes
a wide range of machines having a head for travelling over a surface to clean or treat the
surface in some manner. It includes, inter alia, machines which apply suction to the
surface so as to draw material from it, such as vacuum cleaners (dry, wet and wet/dry),
as well as machines which apply material to the surface, such as polishing/waxing
machines, pressure washing machines, ground marking machines and shampooing

machines. It also includes lawn mowers and other cutting machines.
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machi nes. It also includes | awn nowers and ot her
cutting machi nes. WD 2004/ 014210 PCT/ GB2003/ 003135 4

wEedvamdi4arent s of the invention will now be descP@bes2003/003135

with reference to the drawings, in which: 5 Figures 1
and 2 show a known type ofy vacuum cl eaner; Figure 3
shows a vacuum cl eaner in accordance with an
enbodi ment of the invention, Figures 4 and 5 show the
vacuum cl eaner of Figure 3 in use; 10 Figures 6 and 7
Emboftiitd SEnE RVARELS QA1 ABKIRARSLRACh RRASECAEAR B8 drdtBhik, in
ody of the vacuum cleaner of Figures 3 to 5; Figures
which8 - 10 show the roller assenbly of the vacuum cl eaner;
15 Figures 11 and 12 show the roller assenbly in use;
Fi gure 13 shows a cross-sectional view through the
. raller .eaner; 20 Figures 14
Fgumﬁqf%ﬁé%%§ﬁ§£§%nggﬁ%Egyﬁgﬁgyg%?%ér within the roller
assenbly; Figure 17 shows an alternative way of
housing a notor and filter within the roller _ ,
Figuren® sleavtsl 3 yacpsmmilepneieid apgordance witloon embedipgnt ¢idhs Hrygaton,
of roller assenbly; Figures 22 - 24 show a roller
assenbly with two rotating nenbers; 30 Figure 25 shows
Figuréd @1dt e fh¥ §adudinh Eleais $€ Fituye Mird fiset WO rot ati ng
menbers; WD 2004/ 014210 PCT/ GB2003/003135 5 Figure 26
shows an alternative roller assenbly with a |arger

Figure%ug‘gr% 7Osfho(Notﬁlgtclornlgecti%E rg%?v(/g’dn the cleaner head and main body of the

vacuum cleaner of Figures 3 to 5;

Figures 8 — 10 show the roller assembly of the vacuum cleaner;

Figures 11 and 12 show the roller assembly in use;

Figure 13 shows a cross-sectional view through the roller assembly of the vacuum

cleaner;

Figures 14 — 16 show ways of housing a filter within the roller assembly;

Figure 17 shows an alternative way of housing a motor and filter within the roller

assembly;

Figures 18 — 21 show alternative shapes of roller assembly;

Figures 22 - 24 show a roller assembly with two rotating members;

Figure 25 shows an alternative roller assembly with two rotating members;



Figures 27 and 28 show alternative ways of connecting
the main body to the cleaner head; Figure 29a is a

wo cawnb14er specti ve view of part of a mechani smP¢DGB2003/003135

connecting the main body to the cleaner head in a
first (locked) position; .Figure29b is a side view of
t he mechani sm of Figure §9a in a second (unl ocked)
position; and Figure 29c is a front sectional view of
part of the mechani smof Figure 29a along the |Iine

_ |l -1". Figur 3.~ 13.show a .fir | ERt -otati
Figure 29¢ shfSc I%’éaﬁé’p%ﬁ Wlﬁwgﬁse%ﬁﬁ% Vglici)hd;;;;l 'T%ggér a P%{ Iogr10 aHne
membefSSembly 220 and a. cleaner head 230. The cl eaner head

30, as in a conventional upright vacuum cl eaner,
serves to treat the floor surface. In this

enbodi nent, it conprises housi..n ith.
Figurescl g OB oW lISFTORG 1A 53 SO0bng b jibi kAP B Blo ti8kner
head: floor-facing side of chanber has an air inlet slot
* 233 and the brush bar 232 is rotatably nmounted in the
chanber such that bristles on the brush bar 232 can

protrude through the inlet s]ot ng.an can a%i.ta%l%main
Figure 29 isf 4 Hont RupReatiEe VigWer! Bt &h? (IFENENERNET CHESH

SS :S.{-ot at ably driven by a
bOdyKﬁgaF%%?%ggﬁ%?%?ﬁgﬁgaﬁgéig?%ﬁgg on the cl eaner head
230. A drive belt connects the notor 242 to the brush
bar 232. This avoids the need to prqyide a drivyi
Figure28nisea tsidsn Vich Oivdlén MoR BB 9loFIEHEh 25 1 E5BPH S ATISged
... However, it will be appreciated that the brush bar
PO“UOBdﬁﬁ%e driven in other ways, such as by a turbine
which is driven by incom ng WO 2004/ 014210
PCT/ GB2003/ 003135 6 or exhaust airflow,_ or by a
Figure @8upé & ripnt seqtivnalvgewrofvisiricef the mechanisgerf ﬁsurar%%‘eal?%the
) suction fan. The coupling between the notor and brush
lineI-Ihar can alternatively be via a geared coupling. In
alternative enbodi nents the brush bar can be renoved
entirely so that the nachine relies entirely on
suction or by sone other formof agitation of the

renef A58 e SRS R85, B A AR Ramn roy 10

a rollepfs?é}ﬁ fyoholh§alcldaferiRed Db@Or surface, such as a
pol'tshrng pad, a liquid or wax di spensing

The cleaner head 230, as in a conventional upright vacuum cleaner, serves to treat the
floor surface. In this embodiment, it comprises a housing with a chamber for supporting
a brush bar 232 (Figure 6). The lower, floor-facing side of chamber has an air inlet slot
233 and the brush bar 232 is rotatably mounted in the chamber such that bristles on the
brush bar 232 can protrude through the inlet slot 233 and can agitate the floor surface
over which the cleaner head 230 passes. The brush bar 232 is rotatably driven by a
dedicated motor 242 positioned on the cleaner head 230. A drive belt connects the
motor 242 to the brush bar 232. This avoids the need to provide a driving connection
between the suction fan and the brush bar. However, it will be appreciated that the

brush bar can be driven in other ways, such as by a turbine which is driven by incoming



nozzle etc. The | ower face of the cleaner head 230 can
include snmall rollers to ease nobvement across a
wa@ aotace10 The cl eaner head 230 i s connect ed t oP€T6BRAB03135

body 210 of the vacuum cleaner in such a nanner that
the cl eaner head 230 remains in contact with a fl oor
surface as the main body i s manoeuvred through a w de
range of operating positions, e.g. when noved from

or exhagitderflodv, Sir ¢ acrouphentd the naomwhioklys di@uses! tbwirbedie suction

about its |longitudinal axis 2 oke 2 5 connects
fan. Theeoypding hsbwserothg mefor ppd En@arlb@f Cﬂéa]éefﬁ%V &l bg Vithgedted

T
T
machmé‘ﬁ@ﬁﬁ’@hﬁr@ﬂ@m sWdtiof for Iby esmabtlich formbefsgitafion bethewiriadeo dpr
210. The roller assenbly 220 allows the apparatus to
other types @ﬁgunfgce wémgdn%s:ﬂurm the gleapermbpad Z0rqaadaclugh @aPRIRRRC

[:33§ 220 t o
means {5 it et Fios AT ETo N0 6 R v Bty £ DA rf dismpgine
nozzle @ﬁd The 1dwdr! ke oﬂ&ﬁaea’@érﬁér B4y anal chd @&dc&aﬂﬁﬂl hﬁ&,@s 23€hse

| ow t he apparatus to be nore easily nanoeuvred than
nmvmmbma@mmw@naﬁhvacuunlcIeaners On the left hand side the

mechani cal connection between the main body 210 and
the roller assenbly 220 is by an arm 540 which

The cle%érq{égé 280 W WRhE YA T REMalELRBSE 0O thereaciiBin ]88y inZlth a

shown 1n nore detail in Figure 13, arm 540
mannen uhat thdedeanes heal 283G 4dmdiny i earshotiwith a ﬂmafsurf@qegasdﬂie main
ch the rol]ler shell O is.rotatably nmoun
body 1Stfﬁ%nqe}1§§1ﬁf1 trongh &vide tnse ﬂéom%tm%osﬁmé €20 e&’%’?‘é rom

mde-to-gﬁfe"@re\gﬁérhﬁer%hl IQQQVZI%]@ t@f&@ed Hsout @k 64 ziaaaRMky 220 A
iI's by the ow du

ct 531, 535, as best seen in Figure
yoke 2353coniErt2 @fbihaihasitly 2PCTd Ge2008¢00:24 230 i a Treanemwhich odly be
210 has a ha c{l e 212 which extends upwardly fromthe
describegy i 9pra $daihBFIAY- body 210. The handl e has a gri ppi ng
section 213 by which a user can confortably grip the
handl e and manoeuvre the apparatus. The gri ppi ng
The m&RHod9r210as reiambly cdimeatehao ta rofler sdsemhbnle witickchied at the
eC|aIIy shaped or {reated

base of] rﬁe Ry gy spbhe rgler; atsseé%mg/ gg% Eﬁl}i)gfg gﬁe: :a%%g%tu%g)r galézlesily
pushed, 01J gﬂ][léds ai ng Cgu{‘tgce% tq#ga'ﬂﬂhg At th8ofl a?sehf%lg%zlﬁ% and the

udlna axi's o dl e, as s own I n Figures
connecmoﬁs between the main body 210 and the roller assembly 220, and the roller

assembly 220 and the cleaner head 230, allow the apparatus to be more easily
manoeuvred than traditional vacuum cleaners. On the left hand side the mechanical
connection between the main body 210 and the roller assembly 220 is by an arm 540
which extends downwardly from the base of the main body 210. As shown in more
detail in Figure 13, arm 540 includes a sleeve 541 for receiving a shaft 519 on which the
roller shell 510 is rotatably mounted. On the right hand side of the machine, the
connection between the main body 210 and the roller assembly 220 is by the flow ducts

531, 535, as best seen in Figure 13.



The outer shell 510 of the roller assenbly 220 is
shown in nore detail in Figures 8 - 10. Conveniently,
wo b@4ouper shell 510 conprises two hal ves, oneP@f/GBR106/03135
is shown in Figure 9, which can be secured together
by fixings which |ocate Iﬁ bores 586. In this
enbodi nent, the overall ape of the roller 220

resenbl es a barrel. Looking at the shape of the outer
The H@mb%b'e%%hﬁsrﬁeh@ldke%]@ %hlcmezsﬁ@gd& waw gy, gft?‘f’lﬂdh?l D gfxpeg main

body %]][ber Fandle lga%rbsg@pl g lecﬁé 2L d %‘Jhlcrhe?H&ﬁ] ng’ grtz%ﬂ/ %np

e regil on eacC ere

the hanéildtaid r@dndetigreshe bpp2di0s. d€RE eaEFiag sa'chﬁ)n(?@ﬂtsimbly 1ﬁd @part of
region 580 has a constant dianeter and extends for

the haadlo whicteBspesialihehaped at tr¢agasgletg. ofbberiged) & m@ke d98yi9l %I@SP:

f d t.hat f.l at. t
or it £ BF et PG UORE At ATHET o diged o lE B T iR g the
long1t{1clﬂ Al MRE 8 I%Adle RALAWA VFigWes Stigai ght and is less

ely to wob during backwards novenents. The
wi dth of the central regl on can be increased or

decr.eas red St obt ai ni benef.i t
The o 10 S M/ars BLer FETRCAS S e Byl HBRHS Fouo.
Convénlfb‘?ﬁgl ke Bedy sfléll rS‘i’b leo P@ésdﬁv@ malvek, dsneVBERvACH $€ khown in

5'to steer the machine in a different direction.
FigurdD,dgkish Thi bersecped gttt by fixiegsowhieh lsaatd ackores 58he In this

ermbodign o avPTalathaps Op ok T+ 2INGRGRIGS & (ERELr dopiins At the
shape 5c%afhlten9utgp shggceoiﬁ %{Hﬁgctﬁ)ﬂr glgﬁ tﬁé lBﬂ‘é dﬁ{ gz{)%s?‘ htggxle is a

o ard gri ppery faces
gener@fy fiyt @Efntw@treglbﬁ(ﬂ%) an'Ehen Iaecﬁtgtd‘lragﬁort 585 ravldaeh emgsehdab ythe

S substantlalh%? q%' to the width of the naln‘g% X
diamegergonithe of dbeshelk | dAndscreassse 1hp Ggniilodlaprregion 580 has a
constaﬁlgﬁllﬂz'lh{é%%%%dse%%%% I”orsé%ufnﬁcﬁ o @%%otlaf‘ﬁngf;hd&mh?folfekl gssembly.

ne provi reassuringl’y supportive

We hikeefound thiea MAE béMel regiomade bV ied i Rtcetigh the \madhme along a
range of operating positions. Alternatives tg

straighftinse sinfe ity meehing sulmapuralbyervay sfeaighi ead ip dgse rhkeiwo wobble
durmgl%ac {\&%iésgﬁgoag%g{at(s?h Osg/?cﬁg 1o§5the ceﬁ%le{e& éﬁgcatnobé: l; &#Qa%ed or

rsurface’is 0Seén s

decredsBdhs ddi@el OfHileastiflfobtImas teHenefit bihle [Dlechgén. aTEe BRlipte outer
always remains in a position in which it serves to

re01onS|5§ﬁtallowﬁbe madhboerdy. to Tell thvsissaneatide Whersa ugar giples g steer the

wh h | |
machi B 017 (g ErenfEToe Rt Sl rE arbBoRdhhfi OB Rt of he
roller SELE 418 fol igtHro RS grih bV Qu@fbés. It is also beneficial to provide a non-slip

texture or coating on the outermost.surface of the roller shell 510 to aid grip on slippery

surfaces such as hard, shiny or wet floors. The length of the roller assembly is
substantially equal to the width of the main body 210 of the vacuum cleaner. The
provision of a continuous support surface across the width of the machine provides a
reassuringly supportive feel to a user as the machine is manoeuvred through a wide
range of operating positions. Alternatives to this shape of roller assembly are discussed

later.



drawn perpendi cular to the surface, and thus the
roller assenbly will have a tendency to return to a
w@e@bloer2posi ti on. The shape of the arcuate regP@NGB3®3/003135

of the roller surface is also selected such that the

di stance between the centye of mass 590 of the roller

assenbly and a point on the surface of the roller

shell increases as one noves al ong the arcuate surface
Referriagay Figuoeri 1 tthe shapet ofzthe rallyir onrfa@0s chipgenafurk dhat dhe et of

e FUET e 1AL b RS0 SRR ] 3o
the mazrlﬂﬁé.h?"b (fepg)?h%%lgttlﬂgflﬁginiesltzr Ho9Rtth A WYBA Rhen RRS Fdlle® s turned

e di ane er shell 510 at each end of
onto ith betetBogicdgeli thalcemxd sf et 590riwilestitl Hie toxthemight of wHine592
the main body can roll_ to qQne side. This .i.s chosen
drawn perppndigwat torthe sertage) andyiBus therro ?re%fefﬁ‘ir’l@é*flﬂﬁ@@e BZ‘?%&BW to

he in - and particularly the ducts 531, 535
]Eunnéﬁa$ﬂ268%$ﬁ?'at which they enter the roller assembly -

and the floor surface in this nbost extrene position.
The mechani cal connection between the yain bodqy 21
The shapelof He astusiheagioneadd oBihei wllesHiigsee ith algggg]ﬁ%@géuéh 8’3‘7 the
. In this enbodinmen ] n Iy
distancg R e B ir Bebney hald oIS PEAESTRE F PR e

surfacd/ 8K @e 23fer¥Hel NntSaddP Wb ba€ nidcves alig th drcahtetsneface away from
rotational axis 221 of the roller assenbly, 220.

the cerfeeal tdmion 586 aThe effect hEthivehape i thafrit reguRbMmincEeasngly, greater

13. The ke 235 can raotate d Wy
force i BEGOIR 2 18 PUFvr -G HR SRR hmfil J8eER Bine
positich!€ffe I RarfletbOloR tthe? 3l1aM dhBll 251 02kkacB4chd Of fits A8dginatimd axis

the yoke 235 to the cleaner head 230. The other end of
determanem tRel8xtext topiich &isl mainthedy sdn rell thenecsidandhista gaosspguch

about. pivot .241. The joint 237 i.s,of t
hat e G Saopee baeen PRt i BHER gl TS doct

LIS tHeieRleR the FOMRARGEIGI 23Ad itfe Hbevduraye in
>31, 5??%%%3‘%%‘%3&% anee9238 ofe the joint [31 s forned at a
this moQextrerae paditiamgl e to the | ongi tudi nal axis of the arm

243. W have found that an angle which is

substantially perpendicular to the floor surface (when

e s U AR T B a1
shownt iRi FgRes 6 tahdrv. t bn thiseembeslimbmwthe qonnitigortst@eenide keain body
210 ar\rl\dg‘[dplg'cigsg?ra{lqr?gzé% t% gsoth%af{){nil% aa}iforkfel2%\g’ v]:/ﬁigfpig Iﬂl%u%{e% 0%ach
end of the rotational axis 221 of the roller assembly 220. Further detail of the
connection is shown in Figure 13. The yoke 235 can rotate independently of the main
body 210. At the forward, central part of the yoke 235 there is a joint 237 with an arm
243, Arm 243 joins the yoke 235 to the cleaner head 230. The other end of arm 243 is
pivotably mounted to the cleaner head 230 about pivot 241. The joint 237 is of the type
where the respective pipes can slide against one another. The plane of this jointed
connection 237 is shown by line 238. The plane 238 of the joint is formed at a non-

normal angle to the longitudinal axis of the arm 243. We have found that an angle

which is substantially perpendicular to the floor surface (when the machine is in the



joint 237 maintains an airtight seal as arm 243 noves
W th respect to yoke 235. This arrangenent of the

w@ewabai210mount i ng 241 of the yoke 235 and j oi neCR8B2003/003135

allows the main body 210 together with the roller

assenbly 220 to be rotate? about its |ongitudina

axis 211, in the manner ol a corkscrew, while the

cl eaner head 230 remains in contact wth the f| oor
forward unfirdang poﬂ‘lh'bs) ax rfarienivelined kmféiﬁswiti%toc poaknisy she@agin

230 to in a ew directi
Figure 6q thprky 8 'Olﬁs %ff%%‘%ﬁ@?f’&ﬁ%%é‘ﬂl Yi Olftﬁ @%aﬂ?fﬁg% 159, the
joint 257 Mhaih{1En RORI: SR af 0fin DAT WRKE: Bt AABKNAS %K@W nt
P nTA ST ralg I ne e Flgures 4 and show t he
vacuum cl eaner in two different turnlng positions. In
Figure 3 the main bod %%gls re i,nt.0
jug| §

This a@wemenh@f oo s 3 end 1984 28, s the
main b08¥ h‘f{i Eo ong}?t#xycgg?oq ek SssRAHR) 38 to"Be 1}8tattéH3atfo|u9£t§ l(ﬁ&gudmal

|na axi s 231 ot the cleaner
axis 223 thehenndr RE acdoglasaesw, mhikesthie ra:l&nnsﬁ Ineid 30 ﬂemams 1ﬁ' h:entact
mai n borfy can be noved anywhere betvveen
p

with theploagtsurfpessi This Arrangerignf als0 CHESeR Sigfleanar h%}df %ﬁ & pojgtin 2

.of the t
new bR W R0RY B ABIE PRy B8 TPl 3 shows
the podifbR kdruBthal o@bhékv?ald n@vetnaft ifed strddgid Yinkivelsle Flgmes 4 and 5
substantially parallel to the floor surface.

show thihoweiunh elegars i tve [deffarent twming pRSiEGValad1gHe 3 ta? fnmnrh%dy

10 is .rotated a I €
210 i Bfpebatngr eeine . o s EBEiharadORI 6 B roller
asseml\?;\lg'ﬁo 13%3339@1 WwiRetHeddoR land 3Qthahs estlitidingl &xia2pDsf theatdeaner
inclined with respect to the floor and which

head 236. fHuisnthet dernet snavies in efstraightpinge dTheonginebosky fap; hgginoved

anywhgis, pen Aok oatigBogp A i o ARG PRESh S s 2T of e
main BdH is %Ef‘p%ﬂ&iﬁullaﬁﬁgth%%cfr QuiRdd) and %V‘@[lg gedlived lpkition Thevhich

pl Vot connect i ons bet ween t he 235 and t he
the 1o@numn|abws 2100f tha mauebmelmstshbstartmllzmara@ﬁbtqth@ flepesriee.
head 230, allow the cleaner head to remain i n contact
with the floor, even though the height of the yoke

Fi gurezd’f3 %hg\% v?c%u @leE@e‘r riu ‘Prgg?/tdwﬁardlso trat l@ﬂ TR ndfi€ BadE 210 is
e rol lows the body to roll into
rotated hﬂltﬁS—C]@ORWtSB (aboutwhsl ]Ioagmtdnhdl amso%lm T{gs gzumgdhcp lgnggtudinal axis

. . Th
221 of e felln 10 AFseinily 240 f oer ek i 180?%@?5 S sase o, B& foor

o I AL RS DL B 30 S
The iREhEHXA03EDB3WaRn the main body 210 and cleaner head 230 causes the
cleaner head 230 to point towards the left. The pivotable connections between the yoke
235 and the main body 210, and between the arm 243 and the cleaner head 230, allow
the cleaner head to remain in contact with the floor, even though the height of the yoke
235 varies as the main body is rotated. The arcuate region 585 of the roller allows the
body to roll into this position, while still providing support for the main body 210. The

extent to which the main body 210 is turned in the anti-clockwise direction determines

the extent to which the cleaner head 230 moves from its forward facing position towards
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the left. The smaller diameter part 585 of the roller
assenbly not only allows the main body to roll onto
woer®4914e) but tightens the turning circle of BPEEGB2003/003135

vacuum cl eaner. Figure 5 shows the vacuum cl eaner
turning towards the right. This is the opposite to 5
what was just descri bed f&P turni ng to the left. The
mai n body 210 is rotated cl ockwi se about its

the leftothietsuthillantiazmeies pad 535 Titlse radlies essebly hasrogly eldiowathe main

axis 221 of .the roller _assenbl 2Q into a position
body {rpllipnfckone ifs REtE e theappiag C%f&lzetq% 4 YAGBPmE G ch

is facing towards the right conpared to the starting,

strai ght running, position. The joint 237 between the
Figurerdishowedye 2dduancdeaieeammaingheadrdd3ife amphs.edhishis tht eapesite to

head 230 to 10 point towards the right, while stil] .
what Wanishilesgribed o HHraEe tithelefth el ain bofl 218 iripipted clockwise
.egi on. f . | [ ] ci
ot FOLSGERTC Rk 17 S LA 1SRG 18 81 bl e

assemBB} M200ady a23&kitiohhehRKtie Mclined WAttcfespdre toahe1{1bod¥nd Miich is
is turned in the clockw se direction detern nes the

facingstomards the right epmpiied ¢0 Swrdartingatiraddyy rwgveg Fostien; tThe joint

237 o SR 751 BBeP 9B, S ek 8 A bbb R0 o
point $GWHES thed riEBIOMEIeHtIL remAMiE iANGhRCt Glithethe dRIVT] STHY Bftuate
adirty airflowwhich is drawn in by the fan and notor

regioroh85 phehermmtlai aldowsTihe bodp 40 aell injo dhig poaition, while sult @roviding

f 5., e t yelonic. t.i .
suppofp g e HRT PR b 1R &R B s e rain SERHO Sneqin the
clock sk (Wi ddibenihashRBe eRBnSSARibIPE dTRr hédd 230 RovdsTFom its

exanpl e, EP 0 042 723. The cyclonic separating

forwaabfaaingtpositioanowadptheseghtwo st ages of cycl one
separation arranged in series with one another. The
first stage 240 is a cylindrical-walled chanber and

The rx#alﬁ? be&¥ 216 héﬁg%lg %e;?afaﬁidgzap%aﬁaﬁﬂeﬂw g45 SHRSE &Mdsabl ¥move dirt,

rust o-coni cal Iy 'shapéed, "chanber or 25 a set of these
dust ahdfoe oilreg debrianfremsa dirty airfled whichag ditalwal inwbiytthe éameand motor on
another. In Figure 3, airflowis direc\}v

d .
the mECiRiFer T oA1eP7oH g BPRAL Ak BREY &g 1Y F ereferyio) 5fijcyclonic
separ@@%@?ﬁra@u%oinb%gicggﬁ% d%%%ad !'tﬁl[sgﬁsgsﬁ.x?nbfrbﬁl a8 ldalﬁﬁ;\?&; lof RS type

noved an ected int rst cyclonic
describbdmbes fulljlie, fot efdnple, tBRe0 0p233%s t hrough a shroud to a
set of smaller frusto-conically shaped cyclonic

chanbers. Finer dust is separated by these chanbers
The GRfiple SoRERRE bttt ST cdniud RF P o SRR Bpasgion
arranged in series with one another. The first stage 240 is a cylindrical-walled chamber
and the second stage 245 is a tapering, substantially frusto-conically shaped, chamber or
a set of these tapering chambers arranged in parallel with one another. In Figure 3,
airflow is directed tangentially into the upper part of a first cyclonic chamber 240 by
duct 236. Larger debris and particles are removed and collected in the first cyclonic
chamber. The airflow then passes through a shroud to a set of smaller frusto-conically
shaped cyclonic chambers. Finer dust is separated by these chambers and the separated

dust is collected in a common collecting region. The second set of separators can be
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WD 2004/ 014210 PCT/ GB2003/003135 11 upright, i.e.
wth their fluid inlets and outlets at the top and

wo b@io14tict outlets at the bottom or inverteRCT/GB2003/003135

with their fluid inlets and outlets at the bottom and
their dirt outlets at thg top. However, the nature of
t he dust separating appar {us is not mterial to the
present invention and the separation of dust fromthe

uprighgi i-¢.| with ¢beir dluédinlpts yindeoutletsaatr the dop @nd (fh¢iRglithogEpts at the
bottor%rgg%nﬁlyg?eecp as v&ﬁthc \f%ﬂltl& ?I‘H%S alﬁa%utt%@eatfthé BS{tOmaanBQEQP irt

ECLT0S separator or
outletd £tHS Rfp. W\Fﬁ |tHQ n@RaT e @ust Ee;p"ara@m’gcagpmts $s nd@fmdtéreal to
appar at us which are not vacuum cl eaners, the nain body
the presemt hmvmmoeqa.ndpﬁ@nsepamhi)l@ tof i 15t fiorro flze aII‘QOWoCCtUME egladly be

er f ornmed t he chi ne. Fo
carried Gt GHEH LR REUER & a0 oBURkp! Can s Lo porRl P filter
an ele&ﬁ&ﬁ%tﬁ%ebhﬁfﬂr dr W8ohe oftBr SOkt s%?ﬁa@né‘%ﬁ&atﬁ@r Féi dnyiodénents
the whi ch together generate suction for draw ng
of theadpparatust whichearap:pawanuum clearerdy dls exhin hody cirahbiese equlpment

nount ed i nsi d | er .assenbly. 220._A nunb
whichs AppERrigifctos éi" P%%L SR dho i iRe TRICHEHBLE 18! a loor
aner head
polishilgBicing R Rk byl lifohee LRI QG0 SN
alrflow duct is located within the left hand arm

(Figure 3) of yoke 235. Another duct 236 carrlegrthe )
A fan gnliymair PBARTIRG e 18> YIch to8e ?rog‘%‘éﬁéf‘r %&qtlﬁa for drawing air

into thﬁgag)ﬁar%u%s at Huddh ﬁlgecggﬁﬁbé} mgﬁgé(c% mAid% QY &dsem ]Iy 220.

anrsmi's provi or ‘se C|ng er arr
fromthe yoke 235, or a separate hose on t he machi ne,
is carried to the separating apparatus 240. A 20

A nur@bﬁl‘tﬁtﬁl@%éﬁﬁﬁ |C§1f"rY @Fﬂﬁﬁl%OQ%@el%a%rF%%b’ B piflow duct
connem otb% § eané)r aﬂ'u%gr% Coﬁg}P % a%ﬂum 68{%{‘ Z%Es%lrﬂow

- al r uct out et of

duct i85 §b&Hted lwnﬂurﬁﬂﬂzafeﬁt hsnd24tm (Eigﬁﬂaeﬁ)f amyol&nmirotm{o,them duot 36
the roll er assenbl 220, and a further airfl ow duct

carries §8 dishynaiciiew tfram the yolig P33 t@ﬁenaﬁ@lrrgaapp&r?aU%‘&% pnithe gnain
Lt th
vody. PR EharBb franostefp R el orathEs it SRl RER B B g e

235, d¥fa kdparate Radedi e madhpe, 3¢ t;lz&rlgdr@o t%&paﬁnagapﬁarhmmo A
renmove any fine particles of dust which have not

suitablel meetthpistye ef thisetype éxidesedmdinereafintly ipublpterpational Application
WO obFahA i ng apparatus 240, 245. W prefer

Another airflow duct 531 connects the outlet of the separating apparatus 245 to the fan
and motor, within the roller assembly 220, and a further airflow duct 535 connects the

outlet of the fan and motor to a post motor filter on the main body 210.

One or more filters are positioned in the airflow path downstream of the separating
apparatus 240, 245. These filters remove any fine particles of dust which have not
already been removed from the airflow by the separating apparatus 240, 245. We prefer

to provide a first filter, called a pre-motor filter, before the motor and fan 520, and a
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30 to provide a first filter, called a pre-notor
filter, before the notor and fan 520, and a WO

wWQO®40024210 PCT/ GB2003/ 003135 12 second fil tBCT/EBR003/003135

called a post-notor filter, after the notor and fan
520. Where the notor for_driving the suction fan has
carbon brushes, the post 3otor filter 520 also serves
to trap any carbon particles enmitted by the brushes. 5
second Filtet 650,asdledtl pes-nyeoefibtr witeoprmeter and|faad0on¥here the

filter located in a filter housin Co nl v,.,.t 0
motor TohdeeiTa {MCT6 R drahEbSyBan Rk e FOVCTREY firres20°Hlso

asse 4 .m . f dust captured b
serves (55 PRy Oy Bl afhipdd Sy AEBBhaO] CUst, Papt Y

conprises a foamfilter which is located directly in
the air stream and has a |large dust r

f et aj ni ng.. .
Filter assgpahiies ygenarilly| eunpriinst aft leastopneHEHar é?%f‘é{ i1 13 ter fppstng:
I S capabl e of..trapping var [ . i6lesimi
Commghe 1927 et FbBERE AR Y p3TE h AORRYC Lo @ pifinise
the am®m@ ¥t ded cHpnst @ fifer adsbRblyoadnd khdves tiipe af étler norapryses
dust whi ch escapes fromthe foamfilter. In such a . .
a foamKiltemwhicl isalogetee eirectly i the aiv streamy @Bd bpg adgies chét ©lgping

o B PR RN, B L5y ety o
dust p%é&?é@%%ﬁ%s WA Q1hAPERSmicksn, i tHehipso et downsieam of

er ‘or filters are both nmounted in the main
the foalofilyer2d Getadi gy dusl $/hidhosssapes desrathecipany BHer slacirla known
through the roller assenh 220. The gut
amangegpmbHiaST 5P sbifsiiye Toeh e R r?%“é‘%jggl{?{ stfihie
filters %pé%'%%ﬂ HUGHE TRMhatichal BRef@RppIRiaibe niiniderd SWOEIH/30602 and
e mai n body 210. The main conponents within the
WO 01748548r shel |l 510 are a notor bucket 515 and a fan and
notor unit 520. On the left hand side, a support arm
540 extends down fromthe main body 210 al ongside the
- - & or' 558 thourfeBihahé nRidboBEDS
In this ?%E%‘%g%ﬁg?%eo’flfg&ioﬁ f{f 6}eseag:r(ént re %‘% t he end facgggf t he
roller shell 510. Shaft 519 is supported by a sl eeve

Figure irlgt Sousi a%%taﬁ%b?ngé%?%%bv Elgr%gé%g'fl{ee%& f %s'@aﬁ’i}f ?%QS i@‘fs@m
.haf. . , 10i udi ; .
shell Sg(gﬁ\ﬁﬁlfz%thg§ ?%%é(ﬁm&xﬁ S S(t)l ?l)v? Eg PIrl |eée r9 ; gl fge, Fig hg%gte?;@u@h that it

can rothRCRHE répbdti 10 the npe betly 525 Ghe tirén enohpbaerss ufithiththe roller

not or bucket 515. On _the right han i.de of th .
shell 510 are a motor bucket 515 and a fan and motor unijt 530. On the leﬁ hand side, a

support arm 540 extends down from the main body 210 alongside the end face of the
roller shell. A shaft 519 passes through a hole in the centre of the end face of the roller
shell 510. Shaft 519 is supported by a sleeve in part 541 of arm 540. The roller shell
510 is rotatably supported on the shaft 519 by bearings 518. The shaft 519 extends
along the longitudinal axis (and rotational axis) of the roller shell 510 to locate within a
pocket 525 on the end face of the motor bucket 515. On the right hand side of the
machine, the roller shell 510 has a much larger opening in its side face so as to
accommodate inlet 531 and outlet 535 ducts. The inlet and outlet ducts 531, 535 serve a

number of purposes. They provide support both for the roller shell 510 and the motor
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opening in its side face so as to accomodate inl et

wG3bh4andi1out | et 535 ducts. The inlet and outl epCHGBRE3/003135

531, 535 serve a 30 nunber of purposes. They provide

support both for the rollgr shell 510 and the notor WO
2004/ 014210 PCT/ GB2003/ 063135 13 bucket 515 and t hey

duct air into/out of the nmptor bucket 515. The roller

bucket Shekhd BiEQ dust air antatoablof teuppior backeb 18 hdbeupBer thebiddp is
' . _Th . i ,
oty ol bt S 1By Rl B B0 oA 1%
i d . i . ;
oo S o 1" By TR) RS pRIE RS, i

bucket 51 oved ifh Bamdintatle anad cienchppdre doos ovhileuthk eollg1bell 510
when the machine is npved along a surface. . The not of ce

can rothiecireundsthe mpivedueket tHa Waes: e gagchingsiy pgveshalong se5u

Ducts .5 535 jGa it i ' @hd 535
The m?tﬂéﬁjﬁgfeg%1§TW3§O§E§%§%§3%S§§S %I%?gﬁ'aﬁﬁ%%ﬁ rom
commubt@tSHRR R inRfiod P Bleahotdr Bddket 2K6 DucttI3é detivers bixtlpwi@n
directly to the inside of the notor bucket 51

the sepgmmingiapganahﬁ zrl*@n 245 ®ontbe grain ody wil P rlirectindo (1R giside of the
) , 1 d i, '
motor ot 5 pHouig E TrbArd PO Wi A Bk HEcfRS heps

| PR AUENBof®R ke §BNamh thenmtler shistl 16 36rm i dbuble-
torah%ﬁ air %ap bgtmgen the skins 510, 515. The fan and

skinnedrbusing fuirtth& 2 dnd motontait Sa+ with an pis geptbsrwesndheskisg 510,
at an angle to the 15 |longitudinal axis of the notor

515. pucket 515 and the roller shell 510. This serves two
purposes: firstly, it distributes the weight of the
not or 520 evenly about the centre of the roller

The fas el motbr wnit 52®iscaounted wfithigr theimgtopbueket 5128t amangip tohe

~unit is aligned with t centre f th ravi f
longituheal ki Siob droge bty 15 G coficn §ref; Fo i, Bvepyio
L LR Labst ' BSout @i @Mdke of th
poro L3y R UMbt e Bl g o
roller ShHeNPIQY, tigdcentrt hif rravity ofahofanbud kegtosumst isyaligngd M the centre

each end of its |longitudinal axis. At the |eft _han

of the graily of s el IS LareI b dEAar g Rimint vy T HETSG path
I e8| ves P | drandt 520 i
rom FFLACEO 455Ry 1 06r 00, OIS gt 0
supporféCivithi3the trdotbhBudket 615 bY fixtimegsfziracmdndrof @s lomgitdged axis.

Acthe e bind 1 (5 GRIGR CeEsePANCHREDBIGRNERIE FR0eFEVEs Pate 522
of the OtL r(Sn tthheeriéhﬁrflaﬂ@ gide, an outwardly tapering funnel 532 joins inlet duct
531 to the inlet of the fan and motor unit 520. The downstream end of the funnel 532
has a flange 523 which fits around the fan and motor unit 520 to support the fan and
motor unit. 520. Further support is provided by a web 524 which surrounds the fan and
motor unit 520 and fits between flange 523 and the inner face of the motor bucket 515.
The funnel 532 also ensures that incoming and outgoing airflows from the motor bucket

are separated from one another.
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25 notor unit. 520. Further support is provided by a
web 524 which surrounds the fan and notor unit 520
wa@ea40i40%0 bet ween fl ange 523 and the i nner fackCDGBRIVE/003135
not or bucket 515. The funnel 532 al so ensures that
I ncom ng and out goi ng airfloms fromthe notor bucket
are separated from one an&t her. WO 2004/ 014210
~ PCT/ GB2003/ 003135 14 Air is carried to the fan and
Air isgarrind tarihe faezaodmmtnr wnit A0 M@thnretheaglé@rﬂ%e}nbiy byrinkst duct 531
du 1 nn 532. [ ow has passe
and FED S (R it aes g MreB e o =pd T P oo it s
collec?e@darﬁh&ﬁﬁﬁéﬂeﬁq) etnﬁkﬁof@ﬁ&{et BuS kb arsl et QURE BSctl 488, Outlet
outl et duct 53 Qutlet duct 535 carries the airflow
ductSBﬁcmr@sﬂﬂmalrfbn’dwmimansb@lbtﬂ]él duct 535 connects to
the |l ower part of the main body 210. Part 552 of the
main body is a filter housing for the post notor
Ouueﬂ‘ addt 355 %éﬁlecﬁ' th the RV Yokt oF3Re hdifBdy B, Ut 552 of iehain
face o [ter hou3|ng, passes t rough filter 550
body istasféltdr,hoasidg Carih¢ pest mothafiker 350. At ﬁoapdhmt &35 hg carghd to the

ventin ertures on the filter 552.
lower\fmqfﬁg &ﬁe‘r hepsee, Passes; O‘éﬁhsftﬂl“?rﬁ-’gb aelB v ttR%n exhaust to
5 o
semosfph SRR e SoR0 ASERGR 20, 1ROZc) g pers
are distEbiled @rduad tief filtérmhoasing 352ght posi ti on. The stand

assenbly is arranged so that it is automatically
deployed when the main body 210 is brought towards the

A s B8 T MBSk gk B0 M O e

machlﬂ@SS 1éf0fn af heiright @oﬁum deTlieastged @sembt cfetsﬂ@ﬁdmged so that it is
configurations to what has just been described and a

automaumdb’r d@zﬂoxeﬂe\g@whplmﬁaqusiy Hsisrlrpesht tszwandﬁ the dully upright

posit 5y AT bPs IE TS pod) 20 bt i sh iy D
positiél I er shell, and the space within the roI I er shell

510 i s used to house a notor bucket 515 and the
fan.and notor unit 520. O her uses can be nmade of the

Thereiﬁggﬁg%%ig%& ?,l glgarégllelc%ﬁflggrgél(l)nsst(l)%vha{]Has Jugtl'i)re%lsl’ d%:scnbea%nd a

number of these will now be described.

In the embodiment just described, airflow is ducted into and out of the roller shell 510,
from one side of the roller shell, and the space within the roller shell 510 is used to
house a motor bucket 515 and the fan and motor unit 520. Other uses can be made of
the space inside the roller shell 510 and Figures 14 — 16 show some of these
alternatives. In each of Figures 14 - 16 a filter is housed withih the roller shell 600. In
Figure 14 a cylindrical filter assembly 605 is housed within the roller shell 600 with its
longitudinal axis aligned with that of the roller shell. An inlet airflow duct 601 carries
air from the outlet of the separating apparatus 240, 245 on the main body 210 of the
vacuum cleaner to the interior of the roller shell 600. An outlet airflow duct 602 carries

airflow from the interior of the roller shell 600. The roller shell is rotatably mounted
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25 alternatives. In each of Figures 14 - 16 a filter
is housed within the roller shell 600. In Figure 14 a

weylosndrical filter assenbly 605 is housed w tPCTGBR®3/003135

roller shell 600 with its |ongitudinal axis aligned
with that of the roller shel . An inlet airflow duct
601 carries air fromtheoutlet of the separ ati ng
apparatus 240, 245 on the main body 210 of the vacuum
about duc&a60dt 60D oh bearings €08 oFiltdr 60Ras mplpbﬁcd b diel dugBor01AA02. In

use, air Hpws From Be e GO Rpad e P o et pof i Fagu Rpres,
2 /

s il ch s

along thélBR@rahedxhyhd foekhell $0601a o2 duttré02use, air flows

frominlet duct 601, around the outside of filter 605
and radially inwards, through the filter medium to

. the.centra ar T C
i o S BRI Rt i b R R PRI e
surfacdOdt Rt rollee shdiP810 2ail Be fprevitied Iath anfalblet £xinfd Borl securing the
mount ed transverselﬁ across the roller shell 600. The

filter 6il®) mteplaCQ; uTheaie flow in legure 15 és myple Fimpdaro AdaHows fompinlefalyct

Wi t bl e fixin uning .t ]
611, ﬂHP'éé}b er%ﬂr offtf‘f quqj]' ﬁ?%f??’@ ihgm?%h ﬁﬁerhltnghﬁl%{ 6?&%&8 Nhen
leaves Eﬂe%ﬁelf $HRM vinb@let duGt6126 the itk erbdtiall b inBIude if6dm @hd filter

he roller shell 600, through filter medium 610 and

paper wmm 0 eitlezrvidas ohplentotl] tor ingteabd the auiase| area (ichlig1medium

Wpre filter material can include foamand filter paper
presenifdite the ArflQW-ner flat or pleated to increase the

surface area of filter nedium presented to the

airflow Figure 16 is simlar to Figure 14 in that a
F1guref1|6|1§ gimiG2 %o Fgum)].mmaﬂaw fitteri 625 i omypintaddiittaits lmgstudmal axis

ned WI e.roller. s 600.

aigneiip et Ol I b6P0 o THE SRRBUS TR R IR 5 Coh exhdtst
. | o d
e B RERIEHE S50 et Lo prUEREN s DBV Bl
mechanieh] sippsiédd thandled sleed] awltdoeanpycaaiyrditflow. To gai n

access to the filter a hatch can be provided in the

roller sheII 600. However, as 20 many filters are now
To galb ﬁlEceeth W 'fhfe?%%’atcﬂ’maﬁlrﬂ ?)%Jlrar%% Ie{rf]ig 'r5lﬁr%§§2@0@9%b\re'v&9 as

many ARES Q&@Bbﬁ lifetifhe tfilielse V\ﬂ'lleH étb not teajuire tchengind Hering kel hormal

in a |ess accessible man
lifetime of the machine, it can be acceptable to fit the filter within the roller shell in a

less accessible manner.

In each of these embodiments it is possible to provide an inner shell within the roller
shell 600, in the same manner as motor bucket 515 was provided in Figure 13. The
inner shell will be sealed to the inlet and outlet ducts, thus alleviating the sealing

requirements of the roller shell.

In Figures 14 and 15 the exhaust duct can be mounted on the same side of the roller

assembly as the inlet duct. The two ducts can be mounted in a side-by-side relationship,



In each of these enbodinents it is possible to provide
an inner shell wthin the roller 25 shell 600, in the
wG@arm/orenner as notor bucket 515 was provi ded PCI/EBWBM03135

13. The inner shell will be sealed to the inlet and
outlet ducts, thus alleviating the sealing
requi renents of the roll et0shell. In Figures 14 and 15
t he exhaust duct can be nounted on the sane side of

as previv@siyadhoem in3PigasByiok ynasiuthean surstundube othEheutivas shown
.ducts can be nmounted in a side-by-side relationship,

later inFigpoD3.014210 PCT/ GB2003/ 003135 16 as previ ously
shown in Figure 13, or one duct can surround the other
duct, as shown later in Figure 18. Figure 17 shows an

Figuredl 1 §ovatanetepiatias geienchOfor fuRAtihe g fa Arlinmaetdd uAiide the
unit inside the roller assenbly. As with the

roller agsemble b vidtbawrangemegiushewndn Higiwe 43| therg i o(rpler shell 700

.., shel]l .700 i-th a t or, bucket 715 d inside, a
with gty pheEee s iotubhindln s Eh a0t iRl P ged ARG o M the
motorPMkEE 7735 Af\inlbihhitdovdidiubl exidyGlr ©athEi fa8 all 'mber Ag 520,

fan and notor unit 520. However, in this enbodi nent,
Howewerf it tleis endipdimengogifilienrid® idqrassioned rdopfnstrepen fodrthadgn and
mpt oy, insid r bucket 715.  Air. i.s exhausted .
motorg s EieyP9IoT PRSHEr oS AP 8 BuikAigeely From egnotssergly via
ut 08 ; ik | t I,
an ouh08t VYR oytRp 708 i RS RS Bdel Apbelf afHDD oh e HLb of
roller G00.1 €Thi¥ Bfeane et s castlelt T@emaimsstatienaryphd ge r30€r 700 rotates.

As a gt smaea b A1t 1 GoRHbRe e o o BREiF igmotoris
brushl@%éjﬁﬁlt&? %PEFPEQV  swikkhBd @élugtaﬁa@ hfohgd pregb u@haﬁtﬁ e%argﬁ Earbon
there w | not on

be any car em ssions fromthe rotor
emissAsl flofuthetthene andthhe dreragdessfmeed dorropdsi-muttarfildar] Weien air is

~ Wen air is directly exhausted fromthe roller .
directhyseydapstyd fron fhesrolgh Awembhie e this maRnefthepniscn eption of still
. i - o
provs 2 Yo LR 8 GpGE0RA D9R0AL0 B0 AR 085 P besond
suppofi il JoDeantinplyetst @idtedland @fl dfhke sufippey for fherroileassembly is
roller assenbly is provided by the first support arm
providedibyrthefirsy sYRPOri Maddi t i onal |y, the roller assenbly
may house ot her active conponents of the appliance,
such as a notor for driving a surface agitating device

Alterr@Bdé19f oréhdﬁ_ﬁidhﬁll?,%e rollet ¥dse@bWhasy Bowe ot tctiveecomponents of
appl rance is self-propelling along the surface. In

the apagmqﬁpesuch as a motor for driving a surface agitating device and/or a motor for

driving wheels so that the appliance is self-propelling along the surface. In another

alternative embodiment, separating apparatus can be housed inside the roller assembly,

such as the cyclonic separating apparatus hereinbefore described.

Shape of roller

The embodiment shown in Figures 3 - 13 has a barrel shaped roller with a flat central
region and tapering end regions. Figures 18 - 21 show a range of alternative roller
shapes. This list is not intended to be exhaustive and other shapes, not illustrated, are

intended to fall within the scope of the invention. The roller, or set of rolling members,
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alternative enbodi nent, separating apparatus can be
housed inside the roller assenbly, such as the

WwWEe y@oni2e0 separ at i ng appar at us her ei nbef ore deBCT/GB2@3/003135
Shape of roller The enbodi mrent shown in Figures 3 - 13
has a barrel shaped roller with a flat central region
and tapering end regions. Hf/gures 18 - 21 show a range
of alternative roller shapes. This list is not

can 'hﬁ@ce RAGHsthiRidIg sgﬂ‘l@ﬂéh?tshéc{}fe %E“El»h&}vﬁ'% FEAPES, oPAlspherical shape

[ ustrated, i nt ended t within the scope of

w1t}t ﬂn&naamdeﬁateso%ﬂl B2 as shdven jn Brgumw ofA trud bphege hmrtlhe radyantage
WO 2004/ 014210 PCT/ GB20 3/ 003135 17 can have

that $hp, Sprapeqiregl topHEY Mediolishgrins consimhas ithe Blag, Libadyy i, turned

L Or | C: r €5..8

fronf f G S AR08, o], Tnd EHBAEE RolfCie b B oA and

surfideafentat® dopkm@at. r adgs, bechubo tHeudistahdtebatwete ther govaiensc centre of
constant as the nmain body is turned froma strai%ht,

the reliesi aseerpllyi andothe uipicufase temeingneansiyet wbe dieighé of joint 237

bet e%n yoﬁe %Sng&ls the %ﬁ]e%ngr }%lz{{i 5% ?ex%%ﬁ?&&ﬁqta ?st i3 ]tl 'ﬁl)c?}p]];s rotated

é di stance cen

aboﬁth% Toabit@dinasSel Yy, and dihelifes te J@Hﬁﬁlgqeqﬁlmnmbetween the
constant, the height of joint 237 between yoke 235

maimhady sl the cleaner eedd30:30 remai ns constant as the main
body is rotated about its |longitudinal axis 211. This
sinplifies the jointing requirements between the nmain

Tru&ta%g IR et @aceh @ANBE sPIRRE hdSthe Bbhelitd! BE Mdudmgt fA6 Vﬂﬂﬂl of the

faceS of the sphere has the benefits of redu0|ng
rolleniagtl lewbvinpe partodf] the surfate rw%ndeng)t dikplyrtp befusedheAlso, the ducts
whi ch i s..not

entefie g Teies TRoURT o) il oLy bE gk g gnachine

weré@ﬁ@w&PfU REL ot e Sib6r b&Yart df thhQuAREh Flgure\w $ows a sphere
owed to roll onto the outer nobst part of

w1thsarcfeatrel flE rgien 303 sindvEigarespheshewi s werttial amgeBHf af constant

flat region, 8 ure 21 shows a central ring 814
dlan%ﬁterc‘%ﬂ}% QE‘F“SPé?r&%S @%ﬁ‘tteﬁc m sphere 815, 816 at

each end. The enbodi nents shown above provide a roller
assenbly with a single rolling nmenber. A |larger
The ruttodimafts gavsatear pbeviges a)vd)lthe adssehibiy with 28ngle 2ellisgowmber.

A LG RBDCRHAFO R B ey SAgoronisd - L AP G pogients where he
rollérrﬁgs%ﬂﬁﬁ? g&H)Mses a pair of shell-like parts 731, 732. Each part is independently
rotatable. Part 731 is rotatable about a combined support arm and duct 735, 736 and
part 732 is rotatable about combined duct and support arm 740. A motor bucket 742 fits
within the rotatable parts 731, 732 and supports fan and motor unit 743. An advantage
in providing two shell-like parts 731, 732 is that the space between parts 731, 732, in the
direction along the rotational axis of the parts 731, 732, can be used to accommodaie a
duct 745 which carries air from the cleaner head 230 to the interior of the roller
assembly, a mechanical connection between the cleaner head and the roller assembly, or
both of these features. In Figures 23 and 24 a combined mechanical connection and air
duct 741 is connected to the front of the motor bucket 742, in the space between parts

731, 732, passes inside the motor bucket 742, and then extends in a direction which is
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rotatable. Part 731 is rotatable about a conbined
support arm and duct 735, 736 and part 732 is
w0 odoave2ie about conbi ned duct and support ar nPGEHGB2043/003135
notor bucket 742 fits wthin the rotatable parts 731,
732 and supports fan and notor unit 743. An advant age
in providing two shell-likd8parts 731, 732 is that the
space between parts 731, 732, in the 25 direction
alighddRGtht e TordtRhbBRlk ¢Pxpt 982.t heuidar diset 7810, prédRies GAthanical
be used to accommpdate a duct 745 which carries air ,
supparbier paed 782 eamiet a8 sadyingeirfiow teethe maén bedy of the ecuum cleaner.

Thefe sl FRRAT IR e BoV R St RTCLR0 e e At 745
and HAA & dd9adat RS achhdvelll GEIERS, ddctahs dsh Be GAHABIPInounted to the
mechani cal connection and air duct 741 is connected

motpobydket 742 ndeavhdlyh éhendiicb74homkbe rigilly niountedetoshametor bucket
bet,ween parts.30 1, 732, passes inside the notor

1420005 S DGR 4R ol i BRI i he SUPRRTC ARG Fo3, 936 and

740WO 2004/ 014210 PCT/ GB2003/003135 18 aligned with the
rotational axis of part 732. Qutlet duct 740 provides

mechani cal support for part 732 as well as carrying

air flowto the main ?&ﬂg of _the vacuum cl eaner.
Theiparce devecr Vige RH9 SofalnPal THe Fdqtant Bel Uawd e acpmmodate a
. . C
oo AR AD bl A0 OB 30 on e
cleantrtehé d30.0Thddritingobmiechioic ki be/ztRieved ©9 adkelt antlloe gehs: t
745 can be rigidly nounted to the notor bucket 742
and the notor bucket 742 is rotatably nounted to the
s YRR HR i sl o GORGR TR M o

withaeieoapicka! elae tHO Tt onlal gk VIS EL2 0N rHIEhPEEENBeriBLDI824 are
i nside the notor bucket 742 to a brush bar on the

eachcinglipperinyarlly frem theiertigali vi ng connection can be
achi eved by a belt and/or gears. As shown in Figure
25, the rotational axis of each rolling nenber need

It isABb ﬂb@simeitg gbg@lridd\ﬂiréb 6BoRetabdle %mt bR, @ EAn0B much

axes 821, 822 of rolling nenbers 823, 824 are 15 each
larg¢ membee @f jadvesert| parts vivichhere\eschifeedl fo retajesakgug gn axle as the

o LA oG P it o
a LirRa &8s, WiitE thePdiBnRee bf feﬁﬁﬁ?a{rﬁj dé&Eﬁﬁrﬁ‘% A UListahbcopb B otfﬁé central

‘the apparatus is noved along a surface. The set
regigroohithataikis. phltarsatively, ab shdyen impliigtieed2G loitotatable parts 825 can all

have the same or similar size and are mounted about an axis 826 which has the shape
which is required from the lower surface of the roller assembly. The rotatable parts 825
can be small, solid parts which are mounted about a shaft, or they can be larger, hollow,
annular parts which are rotatably mounted about a housing whose longitudinal axis is

non-linear. The housing can accommodate a motor or filter, as previously described.

In each embodiment, the shape of the roller assembly, or set of rotatable parts, defines a
support surface which decreases in diameter towards each end of the rotational axis so

as to allow the main body to turn with ease. As in the embodiment described above, it
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20 a linear axis, with the dianeter of each part
decreasing with distance fromthe central region of

w0 bsaxi2s0 Al ternatively, as shown in Figure 2BCT/GBg003/003135
rotatable parts 825 can all have the sane or simlar
size and are nounted about _an axis 826 which has the
shape which is required f#3m the | ower surface of the
roller assenbly. The rotatable parts 825 can be

is Pr@fﬁﬁﬁqi thag she aelﬁ@ﬂ tegiow pL theaotatahde part,doradsb of parts g thstantially
art S whi.ch are

ca r. holl nul ar
flt g i, 55 oo SO nptitie SANGCoARe MRBLatR oHeam i Aaren in a
ymu@%hﬁels non-|linear. The housing can accommbdate a
Totor or filter, as previously described. In each

enbodi nent, the shape of the roller assenbly, or set
i.nes a support surface which

f.. bI e paris, de
Comgeétlt'f’gg’fg‘ge‘?’hmg?'hﬁ%%é? ‘i theslepnesheadend of the
Refeﬁtrg%{d\%ﬁft"@ F1§51‘e§ 63291d ’JBQh §or1:n% JJ rren‘tégg the :ngbogw%ggge émd the
cleanet had 28D/ ﬁﬁéthtdkePBB/ @Zﬁﬂﬁ/s Q0RBE3D371Brhed Bf &fpRme8shich is

U&E E g central region of the rotatable part, or set
inclinggl tg the longitydinah axis of prm (X43. fTherangle efhihe manse Bdein which the

jom [ QY8 KOG ARG BLATHARHAL B ARTERL AR AR e som
237 smaln thdnolwb/plaﬂ@l 28hef clecafielis hexachl Refhedht ovbi@dfal ati® of the arm
ures 6 and 7, the connection between the nmain body

243 %feyeawalee Rt daes aghpiovisede fdbadventageofthy GivenBias sinhé Ui’uatlng

t |
o T L B LT B e
joint MEthB& thé plaie QBS oRehe jbik D inkliR WA tHaGoN gwﬁm E}El@ 'B¥ the

what i s shown here. W have found that forning t
arm 343, tld ﬁ@bﬁgrmaé,lyc}pprpmcuﬂaaretomhartbozaarfme {igh jtiod macmse in a

L with.the | aongitudi nal of the ar
forwef fling biion|prafle s e declimee i Sk itlraer to
what 1sh@oWRAME F 128 6 SbrTefhéQtiat in@ﬂaaséshﬁe é{)&gﬂ tg %ﬁcﬁ&&an%ﬂféa% 230
arm 243 t§1and hence t he cl eaner head

will npgyienylRg thpenaiy b¢dn1s2@ateg@bhututsaltmgmmmn ame 238 of t he
joint is inclined with the |longitudinal axis of the
arm 243, and substantially perpendicular to the floor

The cétticca 6@ beMeeh alN@49BEA| 'cfé@nérrheﬁd LX) ﬁso{hquanigﬂEQ? and 7 as a

position) provides good results. Incliningt ane
true pp38 vethi & Bhafur Weehave doundhthat whils bame degrefof pivetdh mavement is

still, i.ncreases the extent to which cl eaner
requlrﬁ‘ié‘g%d’os%oﬂ thHR, RO VRRIERL Pﬁ‘eb?rﬁPlﬁeb%?Y iasmeg Eplasgd form of

jointe@BOMectibs, | ongi tudi nal axis.

Figure 27 shows an alternative form of the connection between the main body 210 and
the cleaner head 230. As previously, there is a yoke 235, each end of the yoke
connecting to the main body about the rotational axis 221 of the roller assembly. Also,
there is a short arm 243 which is pivotably connected to the cleaner head 230. The
difference is at the forward face of the yoke 235. Instead of a rotating joint which is
inclined at an angle to the longitudinal axis of the arm 243, there is a rotating joint

which is formed at an angle which is normal to the longitudinal axis of the arm 243 and
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The connection between arm 243 and cl eaner head 230 is
shown in Figures 6 and 7 as a 20 true pivot with a

WG h@ini42¥e¢ have found that while sone degree oPCPGBRG0AI03135
novenent is required at this position, this novenent
can be achieved by a nore i(?l axed formof jointed
connection. Figure 27' shows an alternative formof the
connecti on between the main body 210 and 25 the

the PRIt @k Hisr ykeard > Xdfiich mn%@?%@uyf{lt Shehes aselhoyohapodyl. The
f g j ' d
com SR P el R ng PIGER! hlla! BRI 1000 K o

equivAle0 to privddidg & jansioa indlife®48elvhiTHis aBemBhi @l adleihe can be
connected to the cleaner head 230. The difference is
more LUMbgEs oSy iR FPlomaans abft redqyirey olase sIB%e bpiveeadle elpaner head 230
fotating. |oi which is inclined at an angle to the
a“d”il%%og%efﬁ Fhlg):l}ma I's of the arm 243, there is a rotating
joint 30 which is formed at an angle which is nornal
to the longitudinal axis of the arm 243 and WO
Part gfofyrieq 2itermpdTy GBRECBMOB3Was the0maihdodsand dhe thaney diead is

230 which joins,arm 243 at .joipt 852 has an el bow

st B oo n A6 sfiner R PoB s SHAESaRA Yake 901,

each kfd Portfn 90 T03Bf RBTLRe BaRgROBReA MBI HR R&in bodr?l about the
equivalent to providing a joint at an inclined angle.

rotatiFimdl suxad ofethe avlier @ssoatbdyre Thaceritim] pomioe of tinbyoleorompirizes a joint
.mpl.ement as it requires nore space hetween {he _

904 (B if FoedE 40" & oA P KBp SHOvHIe GHBFY d961Y prtia an

menflete et St 8 AEIPLNESSORREH B2y o LR e

comp?iSes, aloelidg crmAS0T éfaorie pivtdusbly antachetli tonthe oygkei $HSatathe end
each end portion 902, 903 of the yoke bein

.yoke 901
porticld, 02 DU @GS AE L L logbing erim 805, b bcan e fafending
portif % hidilfhal 8 rEla SRR et IS fCR RS bOBNOLBN Blaced o

it. Tle eneahportioa 06 Cawbe sdreivsl by el ddagilerdéntagtdoychodrranigémait 907
internediate arm such as those illustrate in Figures

in thezjopi POy sopsdo ¢ Mirke &g ioints and: preyent dofrpm keing sotpse KYhrg, for
0 . i ' L ach . 00 t
cxemle VR bolIe - dn BBl Al n B AE "2l LRKAERs ¥R 1 heDbolcea

positib@dkiFigugr 2900Thhgstha @Rt Beadeitedn Bidvidel Sexp@r §thisilty to the

.906, which may be ri gi d with respect to the armor may
appliggge ji thersimidjngapasiitaie Hesibentimpeany (oot shewnbmay be prayidegge bias

the ceg%gl F&Ti&ﬁ‘ 985 %f ﬂleQXclgngc 2P b&é‘%@&ﬁ«ﬁs\’ the ?gilcl:thw @i %S&?aqltce isin

the standing position, so as to provide automatic locking of the joint.

When it is desired to use the appliance, the user reclines the main body of the appliance.
The connection is arranged so that, when the main body is tilted backwards, the locking
arm 905 rotates with respect to the yoke 901 and is raised to the extent that the central
portion 906 of the locking arm is lifted out of the notch 907, thereby unlocking the joint
904 for rotation. The linkage is shown in the unlocked position in Figures 29a and 29c.

Resilient means may be provided to assist the raising of the locking arm 905. Motion of
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in the joint 904, so as to "lock" the joint and
prevent it from being rotated when, for exanple, the
wappkioanee is in the standi ng position. The |iPKEGB2003/003135
shown in the |ocked position in Figure 29a. Thus, the
cleaner head itself provides extra stability to the 20
appliance in the standing position. Resilient neans
ded to bias the central

(,not shaown) y .be proyj .
the logjdpg Ap 93'8@83&6&1%@“@6%%@0&%0@% Slerseranlpli 869463t during
T . [ .1s.in the standing position, so as
leChn%Q%ed%FB{\%%gglggmlge@ﬁ%&Fbcki ng of the joint. Wien it is-

desired to use the appliance, the user reclines the
mai n body of the appliance. 25 The connection is
The captralnppation POOHeft theipeking men RRShmBYdp previded tvdth downwardly-

exenfIRE HEY 855, b hASHE Pl BB B3 BReb b0 RS Rl o
004. ggBttis 90304kl AnB&BtPbe FRRIVIOSK ithd, B/ the iuSed At s @(]%”apply
or

_of the notch 907, thereby unl ocking the joint 0
rotatigngt Ereete. thy hecked poinigeydrd & hredeteiminet éimihlaptsessne of the tines

= B q . L
deforfg Fhg APRLE fora PR ane A1EF 998 0P BORET GERInGOPRA 209,
thereb?ﬁ%eeliﬁ@ftﬁeojbiﬂf Q(W%o% Q0r4{i94.4 2305 F’é&ﬂr QRA083 1 3Rne f%%l hfgom

ocking arm?9 may be 1 nfluenced by notion o
being staamged sisethbl gved6 Ghat 282esdivei fogee i a@bpliddnep alned joinig uhilagthe

. of the appliance. The central poytion 906 of, the _
spPliaPese 7 4 F iS04 AP pribhelaHUFIeR ‘8 dRRpERKIS e standing
iti S RO ELAeh t 58885 thR 1084 o5 6 LELR! BRE 1B th
pOSllrespectllﬁve PJr?g[tg@hes 909a, o%?n%!aﬁlhn thsé J oI nt Sﬁ%ﬁ) %A%Cked
positidn inethe pHift lay thedorcanfjthd resilidne nidaexi bl e so that, if the
user attenpts to apply rotational force to the | ocked
joint beyond a predetermned limt, at |east one of

[ ' r t hep .C e .
mhe shitot B b pTlPaRP Rl SlalTRGUISREANRCS B0
Figurdf 2@ashogstdeaif aif lexMe stppport aitatis3, 83Divehitleaburiedt the roller

revents the connection _from 10 _bei ng danmaged in the

b
assemplyehil forhe cleppeistisiag 8330 Mekere Slexibie fobes %5 WG thecleaner head
n 0 o, cORRLL NGB ek Sy S SAGDEONARLLVOD: i i

to-sidd betwiertraboupns longu@a «ds. t The Lo bf flgkiBlenuB&Sini this manner
_.urged back into the [ocked position in the joint by
avoids the neest ¥ agnokerrodey Jrraagement-0f gnechenivalgoniphsween the main

in body and the cleaner head do not have
bOdya?lgtthr{)\%aE?%eP ?Q@Fi gure 28 shows a pair of flexible

support tubes 831, 832 which connect the roller

Of course, a combination of connection mechanisms can be employed.

In each of the embodiments shown and described above airflow ducts have been used,
wherever possible, to provide mechanical support between parts of the machine, e.g.
between the main body 210 and roller assembly 220 and between the cleaner head 230
and main body 210 by yoke 235. This requires the ducts to be suitably sealed. It should
be understood that in each embodiment where the features of a flow duct and

mechanical support have been combined, separate supports and flow ducts can be
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assenbly 830 to the cl eaner head 833. Wuere flexible
tubes are used, the cleaner head can freely remain in
weontaceiwni th the floor surface as the mai n boRPgT/G82003/003135
rolled fromside- to-side or twisted about its
I ongi tudi nal axis. The usg,of flexible tubes in this
manner 20 avoi ds the need For a nore conpl ex
.arrangenent . of chanical joints betmeen the nmain
Subsﬂg%@ rgﬁlamf REACE gﬁw tcen berflgxibleyor Hgist a%.%hﬂcbfhes
1one SO AR GhE HANITEE $M6 can be enployed. 25 In each of
vone ﬁ enbo ﬁent%ﬁghomn and descri bed above airfl ow
ducts have been used, wherever possible, to prOV|de
nmechani cal support betmeen parts of the machine,
Althopgl {hisesh arehadveg afge&b%lg/mm thedmeter |1@&1dea§@erﬁﬂmyasz@®bhmm an
t r._he 230 main. b 210
altem.?cg é'}ﬁlg(gjéltnlg% Cthg a0 a,n!'lI I% aau% glol,l%gzdblél )lfogy This

S reqU|res
s1mp11$1%§l|tl®dudting&’6@&ikdinenﬂeorﬂﬂﬁ%msﬁ&ﬁhefenorﬁ?ﬁgbds to be a duct
enbodi nent where the features of a flow duct and 30
from the earet Arad i ghermaih Hedyb Sewpped rsins ek stle pequited between the

: t fl t 004/ 01421
main SRR B Sl 0055 et B PORDiAer e haee
flow duct can be a flexible or rigid pipe mhlch lies

al ongsi de the nechani cal support. Although there are
Whileghy iigxsag@d embadoneit sigowhe vapuor clearsic dre whivh duotslcarry airflow,
ssenbl 5 alternate e i ment, the fan and

it will 355 peckiied s Wntq%etbﬁaﬂpnpﬁfgwacwmsc leagprspiich garry

other f1i@s, AU6H | bmafe?qm a&%cgeﬁ@ on the machine since there
onIy needs to fromthe cleaner head to the
mai n body. Support arms are still required between the
mai n body and the roller assenbly and between the main
body and the cl eaner head. 10 Wiile the illustrated
enbodi ment shows a vacuum cl eaner in which ducts carry
airflow, it will be appreciated that the invention
can be applied to vacuum cl eaners which carry other
fluids, such as water and detergents. WO 2004/014210
PCT/ GB2003/ 003135 23 Cains 1. A surface treating
appl i ance conprising a main body having a | ongitudina
axi s,



a support assenbly which is attached to the nmai n body
and arranged to roll wth respect to the main body
wo ero4al420mi ng t he appliance to be roll ed al ongP@I/GB2003/003135
surface, and a surface treating head, wherein the
support assenbly conprises _one or nore rotatable
nmenbers having an outer s#t face which defines a
substantially continuous rolling support surface in
Claitigde direction perpendicular to the |ongitudinal axis
of the main body, the support surface being
symmetrical about the longitudinal axis of the main

L guibtios (8RR ARAR AROMAL LA, 0GR il he AEh Bh gt i
a suppdasdsséfiBly GFhiths dtaclidd tofthd ainfddy apddyrangkd tAoll with respect

appl i ance accordi n& to claim1 wherein the support
to the upain bedefereiloying theappisnpedn ds aHed Along aauirfpes end asgface

treat%]:g ﬁeg(g,i Wh r%{ﬁ t?l]; sLip 5 istQ]Srﬂéém ‘;'iseﬁg' ea§18 ) | 9en1co?atal¥lg ﬁ%egnbers

cor ng clalm erern uppor ace ex

havihi@n ButeflbiifRE GhioMdeinek 8 sEbHRETRNY icBhtintiofs Hetling Suppdet surface
wi dth of the main bodé An appliance according to

5.
in therdiregtien gerpendicaigr 1o e pngiediaalnaxih of dhamaiebody, thheupport
support assenb i | ess .at,.each e ortion than at
surfagH BBRE iy RRERR thash efidReiflaiil fRis RE il by, 0o any

precedi ng clai mwherein the support assenbly has at
| east one rotational axis which is transverse to the
2. | oAgi appimcel acgridéingfo tlhaem ntmivhereothe. supporirsusfiopd enigues for a

. .according to pr.ecedi L ai m.wherein the distance
distapg V(,Elgh I?ﬁt easgg%%eqfﬁecwg@ﬂpf@e@?m? 8assenmbly and the
outer surface is greater at each end portion than at

the central portion. WO 2004/014210 PCT/ GB2003/ 003135
3. 24A8.apphiasqephdcariteg & claimli hnghteimthe prppoddiunigce eatends for a

. Wherejin.the ceptral. portjon.of the support assenbly
distefgiem BB b atistn 1 5010) WONBAT Pariabed 5. An appl | ance
according to any one of clains 1 to 6 wherein the :

support assenbly is substantially spherical in shape.
4. 10AnAmpplippdd acmediag cdzidi Agwhereenmyhepsenpedi agfackagxtends for a
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5. An appliance according to any one of claims 1 to 4 wherein the diameter of the

support assembly is less at each end portion than at the central portion.

6. An appliance according to any preceding claim wherein the support assembly
has at least one rotational axis which is transverse to the longitudinal axis of the main

body.

7. An appliance according to any preceding claim wherein the distance between the
geometric centre of the assembly and the outer surface is greater at each end portion

than at the central portion.



portion of the support assenbly extend |ower than
menbers at each end portion. 11. An appliance
waewendi2ng to claim 10 wherein at | east part oPCT/582003/003135
support assenbly has a curved rotational axis. 12. An
appl i ance according to any preceding claimwherein the
centre of mass of the supdort assenbly is arranged to
return the support assenbly to a normal position when
8. thgnspplpatt astdidioyanyprédetiingdlamayher¢inmhd dudtral portion of the
position. 13. An appliance according to any preceding
SuUppet &$Sﬁmm{eb3éiar$ubﬂ§1t¥aﬁb’&9&%¥fé dippb@¥ | or nenbers, are
hol | ow and are nounted around a chanber. 14. An
appl i ance according to any preceding clai mwherein the
9. SURP@ppliaAes KTokding 0T eme af claBAS] tOO VheRIPHB @ﬂﬂbpcfrpzissembly
. t he _aprI i ance. 15. An appliance according to claim 14
is subgtamtially sphesicdddnpleapent is nounted within the support
assenbly such that the support surface rotates around
t he conponent. 16. An appliance according to claim 14
10. OrA&%pPHﬁcB Qe AR toSinyTprcellf) ElainTWHeERS thoMsdpolt 488nbly
support assenbly, for Supporting the nmeans for "acting
comprises heplfitalityd of retaiableniembbs rastanged go rtivdt| inembenapypdhe central

.surface of the port .assenbly is. rotataply. nounted

port b € Symor ALy REsehs B DA TBe Pess CE70REh 6B En 25
17. An appliance according to claim14, 15 or 16
wherein the support assenbly conprises a fluid inlet

11. f oAn mppléinet agofding th dlhiow]0 whédein af lenst pat of the support assembly
exhausting flujd and the conponent conprises neans

has afCSFvegéPFaﬁgn%ﬁthe fluid fl ow received through the
inlet. 18. An appliance according to clainms 17 wherein
the nmeans for acting on the fluid flow conprises

12. sush iappliages accatdington@gnsecelibig chimapipdréianbecateaf diasgof the
to any one of clainms 14 to 18 wherein the corggone t

§ i
SUPPRIh APIEIDBSIS 25N gst torEfurR JifpTIPRRR assymbhy (o 2 PEFIA MOV vehen
t gnce. 20. An appliance
thes%&r ?e%ﬂ??@ﬁ%aﬁ?&fﬁ&agpﬁlﬂgﬂg further conponent
conprises surface treating neans.

13.  An appliance according to any preceding claim wherein the rotatable member, or

members, are hollow and are mounted around a chamber.

14. An appliance according to any preceding claim wherein the support assembly

houses at least one component for the appliance.

15.  An appliance according to claim 14 wherein the component is mounted within

the support assembly such that the support surface rotates around the component.

16. An appliance according to claim 14 or 15 further comprising a shell, mounted
within the support assembly, for supporting the means for acting on the fluid flow, and
wherein the rolling support surface of the support assembly is rotatably mounted about

the shell.



21. An appliance according to any preceding claim

further conprising a |inkage between the main body
wapa4bheisur f ace treati ng head, wherein the |iPKEGB2003/003135

arranged such that rotating the main body about its

| ongi tudi nal axis causes the surface treating head to

turn in a new direction. 225 An appl i ance according to

claim 21 wherein the linkage is arranged to allow the

surface treating head to remain substantially in

contact with the surface as the in _bod is rotated
17. abbatanphianceoiegPiding Harlanni & 19301 10 silieredd dhe swapqrigssembly
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comjfsHeAERMHsBgmeidWon 8sing2Ah. théflaid fl@e eectiveatiiroggh the inlet.
appliance as clained in any preceding claimin the
formof a vacuum cl eaner.

18.  An appliance according to claims 17 wherein the means for acting on the fluid

flow comprises suction-generating means.

19.  An appliance according to any one of claims 14 to 18 wherein the component
comprises, or further comprises, a motor for driving a further component of the

appliance.

20.  An appliance according to claim 19 wherein the further component comprises

surface treating means.

21.  An appliance according to any preceding claim, further comprising a linkage
between the main body and the surface treating head, wherein the linkage is arranged
such that rotating the main body about its longitudinal axis causes the surface treating

head to turn in a new direction.

22.  An appliance according to claim 21 wherein the linkage is arranged to allow the
surface treating head to remain substantially in contact with the surface as the main body

is rotated about its longitudinal axis.

23. A surface treating appliance, substantially as hereinbefore described, with

reference to, or as illustrated in, the accompanying drawings.

24. A surface treating appliance as claimed in any preceding claim in the form of a

vacuum cleaner.



