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Surface Treating Appliance This invention relates g Fgp 2007

t ow® ®ow/élae® treati ng appliance, such as a vacuum
cleaner. 5 Surface treating appliances such as vachfehfB2003/003132

cl eaners and floor polishers are well knovvn The

rraj ority of vacuum cl eaners ate eithe
conl seer or’berre °fsu;gzer&1aaﬂga;mgéz;t - ca SRR
exanpl e of an upright vacuum cl eaner manufactured bysstss

Dyson Limted under the nane DC04 (' DCO4" is a trade

TH®ikvenfbn BY§RE td-4 Eﬂr%a%d)tréagn ﬁ]@égﬁi lzjlglg Zzllg\ypﬁ-ll-'g Eleaner

vacuum cl eaner conprises
houses the main conponents of the vacuum cleaner. A

| ower part 106 of the main body houses a notor and
SLF%P&W@P“@% amhﬁgcm Suely agivacuumy olethrs maé flodepalidhetd e well known.
gggy al 9 houses so faorm of separating
app ko F‘oﬁle@gﬁaﬁrﬁﬁ B dithe ,unmgdt’ taprior of ther Cylmder type,
calledehsster ofbardiddayeRiihf Wi n, by the f
o F lgegsO% &H@ers FOF ?IQBI& %ganr Plﬁ%cht vacuum

mai n body 102 al so hou

c epa@ﬁx meheRciured byeDysinclinsitedirdet @ ndné Demaerpligad Iég%ade mark

of rotft abl .15 nount ed, about points A to the | owe
OBf-RE N ThoNadp Higpre Th&famasuamwtaMBompn@ma main body

I tes is hori.zont al | irected, A
102 R0 honES thd SR S oichefi iR vt Slenee: delasrerse 106 of the

mdinwety habies 0B ok ahﬁ'@aﬂT%rr‘dIQQ/ﬁ')’o %15[@1 ﬁﬁ [k mgc}aiggand the main

relationship.to the main body 1 n use,
bosibéiﬁodwwheornw@mboﬂyemmg appreatund0d foe ls@@wncaaﬁ& dust and

h [ | handl e, 116 -whi ch f
oueh SR HERET AR P S Buhan By o Eom P ok SR aiso houses
filtef fof trabPiA ?ﬂﬂa%aﬁ Q&Y inSHE L ?e%ﬁec? Qb 0% S&@f%?naet:erl li]ﬁ%l&gbge Zotatably

107. A dirfy-air inlet 112 1s Tocated on
magntady éb@t@améar Ahtathe 108er Bid bfythainiaih Sodgn 8N THat Kid .J.i‘r?out which
I

i.ng aratys 104 via the dirty-air inlet
thel#émﬁﬁe?r% iat%srm rl‘fﬁﬁb Airgeted-et Fupporting wiseet dOd s tretinted on
dho ab@f@%ﬂ a ratus, 104 by a first air .
ke s Y S B e e
bodh é%. Kn has ewen radinas ahechain 86w} he2 o@ltﬁé kz%d:ﬂ cﬁéh%er and then

: aratus 104, air is conducted to-
-Pu%‘Fg “ﬂg&uﬂg@i e i avhigkdnAdedite the ovainl botly dfnﬂhevcl@aner The

vackiih QEanP t s’ AiddehE 03P 98308 4 sﬁﬁ’ﬁo?uﬁp Shes1S 90 [%h ore.

A dirty-air inlet 112 is located on the underside of the cleaner head 108. Diﬁy air is
drawn into the dust separating apparatus 104 \;ia 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 ﬂbw
dact. When the dirt and dust entrained within the air has been separated from the
airflow in the separating apparatus 104, air is conducted to the clean air outlet by a

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

Conventional upright vacuum clx,anels have a disadvantace in that fhev can be difficult

to manoeuvre about an area in which they are used. They can be pushed and pulled

(AR AR

*G00002*



Y

h

10

—
N

N.)
i

30

Conventional upright vacuum cl eaners have. a 09 FEB 2007

di sadvantage in that they can be difficult 30 to

RGN Hogbout an area in which they are used. The

can be pushed and pulled 0 9 F E B 2007 WD PCT/GB2003/003132

2004/ 014209 PCT/ GB2003/ 003132 easily enough, but

pointing the cleaner in a new direction is nore

difficult. The cleaner can be pointed in a new
caglr euEbnbiypapphy theglaanss eynys diiet 86t ROmbRIGEiLR. T cleaner
cap@ndl e, .either fromstandstill or while nmoving the .

PR &REICE B Redies dBFCtoRcRNaRRI¥Ng Fhiidewaymsdisectddhierce to the handle, -
eitBerEeNa st t : ed.across the floor surface so

B e, WL e P PR P forvry Brpeg ovards, This causes
thearkamarl dddoro et waesed herobmiie PRy 1082 €t S FALEL

. head 108 is about _T]ori zontal |y di rsect%‘%I”gglt(tlms‘l 1,&, O\}\ﬂlsclﬁ a new
dlr?cé’rP@_ t ﬁ@’ep%ﬁlé(lﬂlfmlilﬂﬁlqﬂrbthteerf tmanaisnuicfd@[cl@\j\’zh dnﬁ|th§§lg§]cr head 108 is

r g cuum aners the supporting eel s are

ab&rrutguﬂrcl)?I génoaﬁ yt%ecgchgfﬂ%r& WE‘&B TEEaHSr PATREY Witk theaflnor surface. In
sorRO Ayri gOWRNRn cldife SRy W{'.§ tgﬁ mount egd to

they cl eaner _h(cead %lggltﬁt 5 o%lglic‘)&{ﬁ%gﬁl d%FetE?‘E’(ﬁe Qn dhe cleaner
heagisrathgs thate dter inkarbodi0 Aotve g, $hd)aisey BE&Y iSBERaBIP mounted to the
ed ncge%febthe manoeuvrabi lity of upright” vacuum
CleUCE At dbout §ypEizentaiy Idiscisd akiss hyfst described. cl eaner s

with inproved manoeuvrability are shown in US

5,323,510 and US 5,584,095. In both of these

| Attelopurteve sheeh headbapUidfiea ie@ma %%oelﬂ_@i/a%ﬂ?y%z.@ldgm ‘g%&uphceleaners.

includes a notor housing and a pair o
SOrR% AFERCS 9T LpTight Wyt Fle_ams Ewi%ﬂn;ﬁbeedrﬁia{iom%bﬂity are shown
- TGO, ) i, . [ ich permts
o] Sith oot 50o1 b Sath of Hisasy cpementashe vacuen cleaners
havt hebR8sehisRardinads AxictoMihilhd ] d i
per pendi cular to the rot atliﬁ%ﬁaﬁndagiﬂsme%%fe\f Resisusad the goppection

betyega) Ff‘r?eéaTﬁ ehd rthe peain 1f@iy iﬂl?rﬂftﬁaiez Cmtui'pﬁvers%!) jéint which permits

g ss _common, -type of vacuum cleaner’is a
f°t35§§°f“?§53%%gf}t U PEHIHE oYY i xtpetide b Sase At am avisryhich is
oriestedneperstidull id #€ 5@iiBn0ogy b 8. shown i

EP 1,136, 029. Oten .there ?ﬁ&gﬁfsﬁgggé and IcBped gty gppect to
the hofizopade of the nachine, with all other conponents of

t he machi ne being incorporated in the nmain-body. Wile

stick vacs'are |ighter weight and can be easier to

A fiFHERE LR %ohﬂﬂ&h,t ﬁfﬁgio?i‘}%gﬂmucﬁéirgptis %l %%c?rvsaé", twqggh is so-éalled

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.
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25 generally have a small dust separator, a |ower

power notor and smaller filters, if any filters at
all, and thus their inproved nanoeuvrability cones
with the drawback of a |ower specification. The
present invention seeks to pBovide a surface treating
appliance with inproved 30 manoeuvrability. 0.9 F E B

PROitventiod byvidey e Biirfae trpdtidy iafsiinee CMpridiag a mixPbddyRhaving a user-

conpr|S|n a. Imai n body having a user-
| ;B%Eﬁb% ¥t 2SuPRPH 258erably pibich 1nSeuried | thme hody and arranged .
- {5EN e réspedt Re RN }foradilgwﬂf rtﬁ‘@%ﬂanct:?o 6@110?145&'\416 a surface

‘respect to the main body f l ow ng the app
B means elgthg| ksndlea theusuppare aSSnyblwé@nSn@fat {dass mumm@pnm @f thie

I anc

t ‘assenbly housing at |east one conponent of the
appl1rance. The provision of a rolling. support
assenbly aids manoeuvrabil ity of the appliance and

onen ance, i.n t .

B i A AR afprbPon e hen i Suif geptiance and
Wsiti’linmotehﬁm&‘pmeﬂrdf tRSEppITilcY in the sCEPbritd stV HaRASEA AR use of
stability of the appliance. The conponent nmay be a
s spAce g lrmhwvwr%ﬁsgqmtﬂhclécaa)gql%Oamszrﬁgsed@/Méhtupf theappliance.
for acting on a fluid flow, in which case -fluid
i'nlets and outlets may be provided in the support

_Ehfs eempanentThay rheam snoftyr fondtiving 2osurfepe agitating delvmw ot aneans for

L A L IR T p——

appent at;sdﬁmbly Pried sieayl fyr hdiig QANHe AT fléve cRObS & dudtioh peRerating
the s ort assenply.such that the centre of nass of
mﬁ@sc%ﬁﬁ BhBMCTSIrFR GRRE TP R Heore HermolsePaTRng apparatus
support assenbly as this further aids

manoeuvrability. Positioning the notor within the

Bisfiply e copwoneit it hoseh WHRIN {R& SIPPRTt 2835@bEAAuF fhat the centre of

AR drACRIRR ik AitME WHlhARE cRUELRER sufp i fseamhy al B further
features of providing support for the rotatable

sidppenecunrabiiih [Rpsitoding fthe mofot withinghe suppor kenpd/ﬂm ceow¢ of mass

ook A RE AR U8 RIS e Term

"surface treating appliance" is |ntended to have a

-pr oa aning, and includes e of nachi
PR R e 3 e Aol g ot ol Db Sy and of
. _@Lict:ihg-_ﬁatinﬁ)fh@d/or out of the assembly are combined by providing a support which

“has a hollow interior channel.

The term “surface treating appliance” is intended to have a broad meaning, and includes

 awide 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 50 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.

0.9 FEB 2007
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Surface in some manner. It includes, inter alia, 09 FEB 2007

machi nes which apply suction to the surface so as to
dvawonmuiebal fromit, such as vacuum cl eaners (pE¥GB2003/003132
wet and wet/dry), as well as machi nes which apply
material to the surface, suzg_as pol i shi ng/ waxi ng
machi nes, pressure washi ng nmdchi nes, ground narKki ng
machi nes and shanpooi ng machines. It al so includes
| awn nowers and other cutting machines. ERNE, 0 9 FEB
07 WO 2004/014209 P 3/ 003132 4 _Enbodi nents

0 / GB20
otk et Al dif PR PALORPDE HeSErbuan AFieFPrPe o fersavings, in
‘wHi:t he drawings, in which: 5. Figures 1 and 2 show a '

‘known type of vacuum cleaner; Figure 3 shows a vacuum

cl eaner in accordance with an enbodi nent of the

invention, Figures 4 and 5 show the vacuum cl eaner of
Figyres b ands? BrpWEemora 1¥Pg Of BaruBmadeRIET;show t he

connection between the cleaner head and mai n body of

the vacuum cl eaner of Figures 3 to 5; Figures 8 - 10
FighoWshh\s & OhdBim BRAREMDINYacOlraiddE WAL AYEN {3&?&%{ of tht Invention

Figures 11 and 12 show the roller asse y I n use; ’

Fi gure 13 shows a cross-sectional view through the

.roller assenbly of the vacuum, cleaner; 20 Figures 14
Figur s6f @&FM@%X%YaWBHE‘FIE@%O&Hngﬂ W¥¥in the roller
assenbly; Figure 17 shows an alternative way of

housing a notor and filter within the roller

Figssefiahy 7 2ovFitigueemetBon b2iveshade aldagémiadddvadshaReSody of the
of roller assenbl y;

-vacuum cleaner of Figures 3 to 3;

Figures § ~ 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 ‘housin g a filter within the roller assembly;

Figure 17 shows an altermative 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;
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Figures 22 - 24 show a roller assenbly with two
rotating menbers; 30 Figure 25 shows an alternative g FEB 2007
roller assenbly with two rotating nenbers; 0 9 F EB
2WE204342%04/ 014209 PCT/ GB2003/ 003132 5 Fi gur e PAS/GB2003/003132
shows an alternative roller assenbly wwth a |arger
nunber of rotating nenbers; Figures 27 and 28 show
alternative ways of connecting the main body to the
cl eaner head; Figure 29a is a front perspective view
of part of a mechanismfor connecting the main body
Fit@ret D6 Hotangl AMeathtivd R1ES ) a RRSEE 1 ino
Eigure29b is a side vieme#E?%%ﬁ%ggﬁgﬁizﬁg%$fﬁﬁgﬂ¥% of rotating
memgherisn a second (unl ocked) position; and Figure 29c
is a front sectional view of part of the nmechani sm of
Figure 29a along the line I-1'. Figures 3 - 13 show a
FihLSth i : I . 20, it.h.a main )
s 200 2 L (DerButE RS AR e A Rag e cleane
he2®0. The cl eaner head 230, as in a conventi onal _
upright vacuum cl eaner, serves- to treat the floor
surface. In this enbodinent, it conprises a housing

Fiflek oo 1€ AT pets Dbt el Bl Drec e ion aaingatag fe main
bodPk®thei@her #e3d iﬁ%ﬁﬂ%&@%ﬂ@ﬁﬂ is rotatably
a

nmounted in the chamber suc dri stles on the
brush bar 232 can protrude through the inlet slot 233

.and_can agi.tate the floor surface _over which the
FigHeadioss Aeutr 250 (s demodeissn o% Figke 210 @ second (unlocked)

Lghat Akl y driven by a dedicated notor 242 positioned
po&n the cl eaner head 230. A drive belt connects the

notor 242 to the brush bar 232. This avoids the need

to provide a driving connection between the suction :
Figua 29Rds ?H@%ﬁﬁ%‘ﬁ’@gf’%c%@@%ﬁf the mgphanigye o4 gpgerei2eedong the
linkhgt the brush bar can be driven in other ways, such

as by a turbine which is driven by incomng O 9 FEB

2007 _

Figures 3 - 13 show a first embodiment of a vacuum cleaner 200 with a main body 210,>

a roller assembly 220 and a cleaner head 230.

The cleaner head 230, as in a conventional upright vacuum cleaner, sérves- 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 siot 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 cbnnection
between the suctio_n fan and the brush bar. However, it will be a,ppreciéted that the

brush bar can be driven in other ways, such as by a turbine which 1s driven by incoming
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airflow, or by a coupling to the nmotor which is also 09 FEB 2007
used to drive the suction fan. The coupling bet n.

t WO H¥BtYH2%8nd brush bar can alternatively be vi a‘?‘g:er/cmooyooslsz
geared coupling. In alternative enbodi nents the brush

bar can be renoved entirely sg that the nmachine

relies entirely on suction or by sone other form of

tat e surf or_ _oth pes of .surfac
orthbi i e lee aF RS CORRBNE o b apoRl Ahior A Red 39 € e suction
p a r f g
faﬁ p%}%oédugﬁlgalﬂlgsﬁﬁéh L'?ln the IQB{O?%PPS%}J%#%}I c\l,(ag)‘zarlt Ifrg{)tlfev%};ﬁbe via a geared
cdm@zmg e Iiehiterndthe émbmiurfeacsetheformdh@ac lcembe retheeet] é&ﬁﬁel@ran that the
include small rollers to ease nobvenent across
Mg PG Ebies TR EhFHSE ORI PYSIDE; dherdameef agitatony ?féhwrfﬁcc For
210 of .th cuum ¢l.eaner Su " on
opRENePE & Sirtica TrraBsy tHhehiRal e hih 1 2a R Harh@Pbopropriate.

mMsTRE Gedtnd Mhe fHRE BurfRQd ¥ubts adRPERINYE EFad, AN RHGH oﬁvs)Mx@@sDensmc -
range of operating posi tions, e. g. when nmoved from

negizieetco-Bialbvar fadveaf tieecivanar lrad\2321@mi| inchudp stredl rollers to ease
about its. longitudinal axis 211. A yoke 235 connects
MPHENFRi T8 AFI24% to the cl eaner head 230 in a nmanner
which will be described in nore detail below The
mai n body 210 is rotatably connected to a roller
Tiessentsr 1e2P030 ishioatedi¢ @ @i nhdig bobha8e0 of thehecumh rldanelyin such a
210. The roller assenbly 220 allows the apparatus.to
mpenes Y fie %@ﬁ@ﬁ@be@r”%)Qurm@apnau@ﬁgn@crsmth goorrﬁé'f@ﬁa?ﬁéhe main .-

th | | 220 dth t
o ihdenobue TR BERY 4 653 e nt log PEPOSE s Rypen stpved from
31&9—% -tiae d’rQ}l/ﬂe%r the%ﬁﬁﬁﬂ%cw Qﬁpwaﬂﬂsté@gb@lhei@ﬁﬁfnvhﬁ&ﬂalz%@s 211. A

| ow the apparatus to nore easily manoeuvr ed t han
yqlsrca&Stqogn@ﬁts ﬁ’&d@@mb@ﬂééﬁéﬂg thegpleantse heasdt 33 hizrrimaners ikneh will be

a n on between the main body 210 and
dﬁsﬁggedqnlrg?re gaég%qqélWZZO Is by an arm 540 which

extends downwardly fromthe base of the nain body 210.
As shown in nore detail in Figure 13, arm 540
Theroraim bedn 230 develaBhly tornectedeiovd rjlea agteattly 320, which lies at the

h, th Ll 8 | 510 d.. M
ot dne iy Eloie T e maERPRe d AL LB B o be casily
&%&&E&nﬂﬁm AL PeEiaddl0 ARd kiR 6Pltﬂee[olﬁ>‘isé%'§$ﬂnwly22'ﬂ) and the

is by the flow ducts 531, 535, ‘as best seen in Figure
cdBections 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 thel 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 Figuré 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.
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The mai n body 210 has a handl e 212 whi ch extends
Wn200d0i420¢ om t he top of the main body 210. ThePCT/GB2003/003132
handl e has a gripping section 213 by which a user can
confortably grip the handle7and manoeuvre the
apparatus The gripping secti‘on can sinply be a part

of the _handle which is specially shaped or treated
The anggn bedy Béﬁuf@é@)haﬂéle@dﬁewmph s#tpds ypyiealy frompthejtop o the main

di t part which.is t he handl
vodf2fih 8E b AR as Rpot{H feip? 21P LI SHiER & i e orgoftibly erip
thesili‘éﬁl\ﬁ‘lb it FlaHEBge he aﬁaaréEﬁ? FYUL & Wg?ﬂﬁl 460@&19@9{ sﬁrﬁﬁr’y be a part of
roll er assenbly 220 i's shown I n detail in Figures
thethandiOwhicBdmwparialytshyped bretrandd(e. §h&ﬂ>ﬂ>erﬁéd) to agkeiiSE8y to grasp,
two hal ves, one of which is shown in ?ure 9, mhich
or djgapebes é@ua@atl@r@éeﬁaﬁferwlmh fi$ XPingd Whﬂ@h pnslatag 4onangle to the

torB el B o5 o, B HEUT B ewel Sk ng ot the

shape of the outer surface in.the direction along the
| ongi tudinal axis, there is a generally flat central
The eytesshel861@0d tkmmblcrcaﬁa@x@b}ye@oon sB@&n an mmae Hetalhoh Reeres S - 10.
a of the e 510 decreases.
Copfigigiht 5 Cugyraghe egf@ﬁoagesméwgqﬂab&ﬁsp%p ot tlérshown in
Fi c%ﬁ‘@' eXhEdP8ad B <& o & t
A0S0 0 oG B8 o i A SO
emlbegnnmmt atha‘.so‘&raﬁ ahapenofS theeralleg 200 eresantiena wnehg Ieooking at the
strai g}ﬁ; l'ine, since the machine will naturally run

shapey g &Rt OFRl yusTacess 'lhiekélll’VUP@ 2lons| e laugutwlgnal axis, there is a
dt h th
ge%g%lw g%eHBXleg%ln&n SSJ él%% te S CSg% A eaf:)g%g)t%n Pcre the

€ I ncreas creas

dizgddét, i ngidiheob aRetidl 810 tdrereasvsentihenenthl ok GUb8 580 has a
outer. regions 585 allow the _nmain body to rol | towards

consipnt diagectihan ektends rfow@ﬁéé 26% of hetotghkengtirerftihtreolles agsembly.
: W‘éj'h% e?&ﬂ] ﬁif [gctﬁAtoc%gtrﬁl 1":j er S%‘eaﬁrlseegﬁéo}” ded o\r/réacg.],r\e along a

er sur ace

strA ¥Ry lige)rshideee rhichine @15 @aheNBf hei AtaidiR aﬁﬁqy 1448 18ely to wobble
non- slip texture or coating on the out er nost surface

dugrg baekwaids epovmesnts. 5 Thet width @f ghe peomalsteginpesan be increased or

L N T T T T

re gibridt 3850411 ol @i 1BdiR bBaFH6 BHoMhardshihe R B8R W:she-mﬁ steer the
“provision of a continuous support surface across the
maghige in ¢f diﬁheenm:m::m pRadgedd 1aare provided on the outer surface of the
roller shell 510 to improve grip over surfaces. 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 discusse_d

- later.
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reassuringly supportive feel to a user as the nmachi
is. manoeuvred through a wi de range of operating 09 FEB 2007
oAl ternatives to this shape of roller

asszﬁ% H§2?e di scussed 1 ate-r. 0 9 F E B 2007. PERG 2003003132
2004/ 014209 PCT/ GB2003/ 003132 8 Referring to Figure
11, the shape of the roller s8rface is chosen such
that the centre of mass 590 of the roller assenbly

ReBéHRY So M8 BN i the @hé%@sdftthé’ Rolld} W68 id dhos&l MBS ﬂ]@t the centre of
right thé machine o denonstrate this, Figure 1

maskORe of tibt reliemssdebly taheaysakhminsiia a pmsmxm inowhioh utt srves to right
out er nost egge, the centre of mass 590 will still lie

the mackiger i TghECHPNETAE Hus, f@%ured]ream“ﬁet%%ﬁ@pé’meélrthﬁ &olgsds turned
onf‘ou{tg %ﬁ J?)Q{jea uschc-t: Q nreoé)il Jt?xrztgﬁ"’@é@% lys he 21?1%‘[5 eof &hne 592

urn SSt i

drivive arlp@ﬂaicﬁlzfrﬂg ltlﬁlﬂs&ﬁ@e andtthﬁs fel loBEr &@éﬁ@@/e&vﬂlsha@ésa%ndency to

selected such that the distance between the centre of
rethas® Hgablsfpashom ol | er assenbly and a point on the

surface of the roller shell increases as one noves

along the arcuate surface away from the central
The@HhSN 0P 3G armﬁteefeé'%%tﬁ@foft heSofbARR S it BRD slafecteﬁ such that the

requires an increaSingly greater force to turn e
distarickegtwasn tthe centrt exf masst 30 e theiroler akembivt fivl a point on the

ormal straight running position. The diameter of the

surigne o theroller shell mcreasesnasepie B10VPS 8longrihe airaRiGaTage away from

thedc?etn‘?rrame'w%‘ ng_h L ee?ftect ot tm S%Q%ehﬂetp%a # retqﬁggél ar\lc/:\f}{eferaﬁlélgly greater

i'S chOsSén 'su

forstlftd inginethe I@ll&ﬂrﬁﬁﬁé rélRE Y& elinkd GurffRir Frd¥@dive noM straight running
particularly the ducts 531, 535 at the point at which

POsiHEY. e"ﬁherd:lmetemfl de raBgreﬁmly 510 gatdeach eend| @mtsslgnglatﬁmal axis
in_.thi nost 0Si. t on. The chan )
de%ﬁnr?ﬁgétt?%nk% vveen gﬁt}égﬁlam?} %%Iymbicﬁ nd G H Flelﬁﬁsefhosen such

thao eteedte 230 bessufBbiemtcledtatte Bet@serbtha iehid boﬂj’fl hllit! §artlcu1ar1y the ducts
enbodi nent, the connection between the nmain body. 10

535neP 3 Hethel Rodmeat Whigh theyoenterkde rolier dssemblyof aed ;mkféoczserface in
d to each end of the rotational axis :

thlgh%sg?mﬁ%c%?ﬁ%e’fl' 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 _
Thﬁ@mﬁmca&@nnn%ﬂtlmabthm theempaok 8o@B210 learehé slangoherd 230 is

shown 11\1MF}cburgsn 6 anrgi17 In this embodiment, the connection between the main body .

210 and the cleaner head 230 takes the form .of a yoke 235 which is mounted to each
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 233 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 plahe 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



243. Arm 243 joins the yoke 235 to the cl eaner head

230. The other end of arm243 is pivotably mounted to0 9 FEB 2007
Wisapliganey head 230 about pivot 241. The joint pR3mGBS003/003132
of the type where the respective pipes can slide

agai nst one another. The plane of this jointed

connection 237 is shown by |9ne 238. The plane 238 of

the joint is formed at a non- normal angle to the

forlAA%iuhHigicNdsidod)s op Furtte ia¢led 43om Whishposetidrot évitabad shown in
an angle which i1s substantlalIgﬂgerpendlcular to the

Figetedprverlss fiealb Awlwm 4iealsa ctirige airfownfremehe cfeaperhend 230, the
.2 WO 2004/ 014 CT/ GB2003/ 0031
Joulrtgg% MHER S 40, %W):% f‘%?%é‘?-‘ PREES W’iﬁ I?SPS%“P HPL“’ 235.
position to what is shown in Figure 6, works well. As
arm 243 also carries airflow fromthe cl eaner head
Thig 3@anddntent jodithy piRStal rruntiag D41 ahtheiyole §BS ardgbinal3Aratlows the
' 243 noves W th respect to yoke 235. This arrangenent

'maJ@qudméélﬁutvmtbq:r g Hhe iefenastersplyid2d tpfeaotates aheat }téul@ﬁgltudmal

"&Xlsl, Zﬁ elp tg% gé%tgggogiaoﬂgc% wg‘tﬂgttéggg H%{heafltﬁo efhains in contact

wuh MoNbMH R, ThisSarddhberet {IBCcABENRE Handr BOAKSTY ﬁy\{aomt in a
whil e the cleaner head 230 remains in contact with

newt tigedtionass thairfaackodyTiirstatedrangasent gitldiml eaissild . Frgure 3 shows

cl eaner ad 230 to poipt in a_ .new direction.as_the -

the@aﬁlﬁoaéaryfe %@ralfaé&&éagmovwgm% AU fiap hierisgies 4 and 5
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- 210shroweclined \iﬂmummo@bmangrpdsmotnwome flbegiantinad wxis 291 of the roller
positions. In Figure 3 the main body 210 is reclined

assqrakly 2&6? ig) péfaéﬂte gthpsb% ﬂPPb?\nd Wik th%h@gtte@nﬂaqxlﬁ%% op the cleaner
heagf {10| l ]e%rslesrenqb vé/s 9 stlré?l ﬁaé ! %#1%\% F l)tolgig Jakoo%r moved
ongl t'udi nal axi s® e ean

anybﬁhéﬂ: BQreed mumuyt&tmo@lt §@6i¢ion ) nmvezﬁldhntha lshgiaidil dxi e11 of the
The main body can be noved anywhere between a ful
maundwngws psasndicytar tp thevhlioeh surfrse %ﬁbﬁtﬁ%ﬂéﬁ FRelingsk lpgsmm in which

thei tglglénaf%ﬁa 23? Toﬁ ti gler o%ﬂ ggg %%bg,{%nbglbt? Sall v\%ﬁ% the HOI surface.

| ongi tudi nal axis 211 of t he mai n body Iles

substantially parallel to the.floor surface. Figure
Figureshohews ke wa@tuumcéda@am&mmg rtﬁWﬁrgISttbwéfrfds ‘Fhgemiagy pody 210 is
rot ckw se .ab

0
rout G 6T G R dneg: 43 oo wfaL L HBS BheEF e b evis
221\?\?? 12t 00 4:88np19kh®ra }?{%Qm%sﬁlﬁ@f? |1§’1r1'cﬁﬁé%1 RitRQ8d ek O the floor

Is inclined With respect to the fl oor
and thch is facing towards the left compared to the starting, straight running, posmon

The inclined joint 237 between 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 turried in the anﬁ-élockwis_e diiection determines

the extent to which the cleaner head 230 moves from its forward facing position towards-
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and which is facing towards the |eft conpared to the
starting, straight running, position. The incli ned 09 FEB 2007

[.Qi.n 7 between the main body 210 and cl eaner he
‘Jﬁgﬁ(’&é(ﬁg?e"g the cleaner head 230 to point towar d’§Tt’(F1*é20°3/00313’

| eft. The pivotabl e connections between the yoke 235
and the main body 210, and bgiween the ann 243 and the
~ cleaner head 230, allow the cleaner head to renmi n in
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roll into this position, while still providing support
for the main body 210. The extent to whi ch the main

.b ﬁqulsturned n the anti-cl ockwi se direction
“’BE@'téF Wethe yaruugy cleaper: Yrppg dowarAe the eghkr Thisad thgopposite to

e U R TN

abolinrsSiaRkik@lindl ST PaThls pES:Othe t BAf@her 288 SRIIDLY the rolier

not onIy allows the main body to rofl onto one Si
: assmblytwhm&w@ Hcrsélmnvvhlodnglsoncrlcrheei with trhgpeea o tra ﬂbc&amlr which is
" faciti d. $ %@ e_vacguum cl eaner turning towards the
%»33?. T TiE tf‘PPé‘P%fﬁa&%ﬁEeesr@BmgsSKKH&P W?&@Pﬂﬂon The joint
2370856k fHam Béﬁ}nbi‘@ aﬁ cﬁéﬁﬁe} ﬁé "%]ga ?}Fg)gngne?il% d 230 to
o is rotated cl ockw se ou |ts tu axi's i
10 poiffthicsvardsi thesriglite wm}egstﬂh cbmaihlr@XﬂnSC(ﬂRictQﬁqth hBe Rt eIThe arcuate
assenbly 220 into a P03|t|on which is inclined with
| Tegyog cqf the reler alaswy thempdirip anlliiato ma%pwgn@mmmssnlhprowmno

RN M DT e
c]odldvﬁ@en@fecﬁ@ﬁdlei’éiﬂuﬁs%ttﬁe%}\fcﬁﬁtoc%ﬁl%ﬂ QI'P BEQ:?@I%?&th”QO mfes from its
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poi nt towards the rlgpt while still remaining in
forgyRifacrs npton rvaiebe righe ar cuate regi on 585 of the
g roller allows the body to roll into this position, ’

while still providing support for the main body 210.

TheTieineboldg i1 Ot ousbd edpatditn sipRrRRIYAR LA 51 $hicH BAML; | '[61 ré e dirt,
cl ockwi se direction determnes the extent to which

dust ircipreqtherededriz Soompvdsy faﬂﬁﬁw whichfip dwewmirf by ithegfan and motor on
) on.towards the ri The inb 210 )
the REEhDE"2up HRE T disir b SBomesydoim. oW Lueisio b cvclonic
sepArefi®y 8ppiriths in AMiSith 2RE /% 28 rH-’xfst ?Lelé’%ﬁrg r%lfgﬁgg%ég?g%%&/yof the type

airfTow which is drawn in by th
20 dnscnbcd more fully in, for example, EP 0 042 723.

The cyclonic separating apparatus can comprise two ‘stages of cyclone separation
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 oy
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

30  dust is collected in a common collecting region. The second set of separators can be
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the machine. The separating apparatus can take many

forms. W prefer to use cyclonic separating apparatusg 9 FEB 2007

in which the dirt and dust is spun fromthe airfl ow of

MWHR2G0yOB2020 described nore fully in, for exanpl BCTEB2003/003132

0 042 723. The cyclonic separating apparatus can

conprise two stages of cycIon separation arranged in

series wth one another. The Tirst stage 240 is a

cylindrical-walled chanber and the second stage 245
upnghtal.eapéthi ther Hudsnkets naadlcydtlﬁtSu@tt the dopiapdl ﬂhylrsdhatp@ztlets at the

er o cha

t aper,i
bt 0 BT s AT LG PO ALC AR ot 1 Goremgand their dir
e
o B P o R B U P R g BRR {PBb materil o
thedpa’esers ianehtioar and kies sapaawmx‘?emstalfu@ncmﬂxé agfled b@ulﬁfﬁt}ually be
first cyclonic chanber. The airflow then passes
carfipd gugESIRg geDIgaRpSuchasta Grmvenaenab baHYL@tfglif&fompomuB pox filter,
clonic chanber i ner. dust separated b .
an SR Bl (R AR e e S i PRl Pl fligodiments
f iR eIl A8 Gidt NAchedi 9dh RG
° sepﬂé}r ators can- be Ot9 l(é E B 2(1)1837&%% 20%2‘/%%%%8%8%6 equiprent

whiTis @RROGBIA00R1 82 thdk pap”ongd:d byithe mashinle. tFei exdhplé,dfor a floor
l%fgetsa}g tleti)q% top an the|r dj.rt outlets
M RACHRt 6218 M\‘Fé&‘ aese 3 taak fof $erReEgHd YK d
inlets and outlets at the bottomand their dirt
outlets at the top. However, the nature of the dust
A fagpadat motprappdfiainigsthe Samat/hlﬁﬁttwdtl@ér deferatedhQudpiof F8NHrawing air
i nvention and the separation of dust Tromthe airflow
IntQ gl pPawiial frp Newssl dag ehasebes mrountsdrigside e rotfenassembly220.
as a conventional bag-type filter, a porous box
filter, an electrostatic separator or sone other form

A rﬁfmtﬁeﬁpﬁrzaﬁﬂomgdﬁ@p&hﬂ@%rﬂd%ﬁrcﬁﬂﬁHQHt efdhine. OFirdthe an airflow duct
apparatus whi ch are not vacuum cl eaners, the main body

Con@gefs ﬁb@@l@a@%fdiq@ﬁe?% t%khcclﬁallnsb%%@foﬁlpl\@tcéumdﬂ@mrt gshu@ airflow

e LN exa f.or floor
) GRS i B TOEOMAE R SRR 0l a2 % ot 26
carﬁésofheﬁ@lr&y' Al iom the y’ékfa aﬂBSa!bdsc@afH@ihera Qfat&jsr b¥0 BE the main
the fan, which together generate suction for draw ng
bodyi rA uh@ng@omgn@q@pmsm sprovided ﬁuwsbqtlmg]waeubham®w from the yoke -
unt ed |ns de the roller asserrbl 220. A nunber of
23R A SRARIE 0w B PP PGS BEFS HE SFARAITRG ppiretus 240. A

suu'z:lbfesﬂlé%anﬁﬁl 8t fhﬁi 8 d¥'8Escribed more fully in our International Application
WO 00/21425.

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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15 connects the cl eaner head 230 to the main body of
t he vacuum cl eaner. This airflow duct is |ocated 09 FEB 2007

Wb B! eft hand arm (Figure 3) of yoke 235. popy
Anot her duct 236 carries the dirty airflow from Fhe D2003/003132

yoke 235 to separating apparatus 240 on the main
body. A changeover nechani smid s provided for selecting
whet her airflow fromthe yoke 235, or a separate hose
seddfd g J58C @%1 al gstCIﬁB{dr e Oaftdteind SRA ta‘nﬁgﬁm 3”0 Where the
appar at us 24 3 surtabl e mechanrsm o
mot@s fori dredn goke sﬁdﬁolnyfah rhaucarbod eruxaks, ohal po‘é\pﬁidt&afllté}nﬂo also
WO 00/ 21425. Another airflow duct 531 connects the
SeTyef 1odfapodn D ORBECcAeS HBities P rthe b8shes to the fan and
nmotor, within the roller assenbly 220, and a further
ai rflow duct - 535 connects the 25 outlet of the fan .
Fﬂﬁ:‘ﬂ OB Bl et Qeriér:ﬁB'SEorHEﬁ% at k4@ Ton@Nfifche 10@idd RPAY FiRdOn Lousing.-
One or norefiltérs are positioned in the airflow pat
Codomrs y y ieanorahreegteseparaatanger iragpes at tse RU€Y, asRAbbly to maximise
These fllters renpve any fine partlcl es of dust which

ther i OF dus GaRERA Belbs TGSl o AneHEoay T (e Rl @}te{ pRmprises
[ f
2 SSARNIR PR RP Rty (E4Re aifsclble] Bl A, | Bl AL Rtaining
capmitor Adngledtntatz Or Harch gr:—Qie%lE:r,EvlﬁcB@QZ CFaWé of trapping very small
2004/ 014209 PCT/ GB2003/003132 12 second filter g
dust Partcdesa spbisas-napiaes dfilpssethan ane @tlclohelsnfiif«'@ progideds @mwnstream of
ere the ving th has
the RPN B 1SHAG: r oL Beabe TrPepedbindiis Tangos kaown
arrhifbebleRP, Y of bRt RadhE % egit QA Hed aps)élﬁb'W I s g?e% -of Quitable
Filter assenblies generally conprise at |east on
filtets| arershbwoaneeiri Inteanationak Pattou gipplcatidommberng, MOWO9G0602 and

thers are arranged in series in the filter
Wé?ﬁlﬁb "to maxi m se the anmount of dust captured by
t he fllter assembly. One known type of filter
conprises a foamfilter which is located directly in
In thirecrabodiziene gha it oh &idtess drabgth maosited @t Hiermaig body 210.
capacity. An electrostatic or HEPA grade filter, which
is capable of trapping very small 10 dust parti cI es,

Fig2HC 3 a8 oRart kghiest &Bssl ?e%ﬁoﬁ Q?x'bugﬁ‘ eth{'?&l‘ié}nassérﬁb] hei The outer

“Jrovi ded downstream of mfilter to refain an
shedlu$10, whiicln hespmp&mslfyrtm&ntdhemaarﬁlgmﬂet & - 10,nis Shednted such that it
known rrangenent, Iltéle or no dust is able to exit:

cany Jpgate  Withs Fesy é%lpeymag( ?ﬁlj[ 2505 he maigmogiponents within the roller

shell 510 are a motor bucket 515 and a fan and motor unit 520. On the left 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 thé 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 331, 535 serve a

number of purposes. They provide support both for the roller shell 510 and the motor
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filters are shown in our International Patent _

Application nunbers WO 99/ 30602 and WO 01/45545. 15) 9 FER 2007

this enbodiment, the filter or filters are both

ﬁ%ﬂn?%ﬂ”ﬂ%”the mai n body 210. Figure 13 shows a PCT/GB2003/003132

detail ed cross-section through the roller assenbly

220. The outer shell 510 whith has previously been
shown in Flgures 8 - is nmounted such that it 20

d 0. Th main. _ .

e e g %?Iﬁ%‘féfgﬁﬁ o G RET EHOE o252 bdaer el 510 s

rotatab g su eangh ﬁnef BBtABACKREAE Hyhdariagds16n B@?no ﬁfbtucket 515 is
hand side, a support arm 540 extends down rom

mewited Hbd)ﬁ?@ﬂofe@lu@imgmpde thhenagmolip &0 ahd tstigporr @lcksgh.e. the motor

she IJ. A shaft 519 passes through a hole in the-centre
buSQ e BRYCT 3l %‘F I?‘ 138 tg% [fBPPOIt ducts whig4he ragieg shell 510 -

cah Sroﬁ&lsp BfHutn%dtthmétogl RENG 1% %@Fﬁ t§¢:4 }na% ng@ﬁ&gﬂ él-lronv a surface,

|l er shell 25 510 i1s rotat

T}@habtormmay Shédfiiesg® nﬁa&uciﬁhsglshﬁa‘st b IartesdeeNPicts 3 1 and 535
al ong the | ongitudinal axis (and rotational axis)

COPRRITIGALE aviths His| iptesing of ghel meter duekatiln. Ducp6dk dd:h\lé%am”ibw from

o Pt R o B 4 R e o o
motbchudl@t ges. Q@@Iﬂit ihe fbﬂ inch] for @ 3§w§;ﬂ irfthe tnﬁ?cﬁor buckeg 515 helps

accommodat e inl et 1 ‘and out
to ggrficondisg stheetthe SBator HBBkated Me and 30 noldresheDT510 form a double-

1.5 Ses. g %ﬂ{row e support: both for the roller
SK O¥inS a0 fgf groter vnif SE0pwith@p aivg@pieou¢aalthe ekins 510,

51HCT/ GB2003/ 003132 13 bucket 515 and they duct air
I nto/out of the notor bucket 515. The roller shell 510
Is rotatably supported on the notor bucket 515 by '
?carl ngs 516. The notor bucket 515 is nounted in a
fi'keans S1o4PT BRERER if can%éedrfmthmb@aymztpo bagkt Sipploart angle to the

o T e R B A R e

PULPOBEEN fmﬂl}aﬁﬁilmm the'@etgt Of tHeuskek 524 BveMie Bhdub ﬁxe centre of the

gag Fe is noved al ong a surface. The notor bucket
roligg 8hgl, 1 &5 thepcqnie efuzpuitisefithe 536 ang et uBRB. aliguert thB:ﬁHe centre

£ R, erior, of .the noto

" Blicket @SEE gi(r:gtrg@%@%-ealsf%tpé ?ﬂct FICORy 4 mPEGYEs the airflow path

fromepdatadiod G3aPes atdl Sanl 4l m%‘ﬁ}':r &t 5B6. MBlrRofM Bd@r unit 520 is
directly to the inside of the

supported within the motor bucket 515 by fixings at each end of its longitudinal axis.

At the left hand side, the cavity between outwardly extending ribs 521 receives part 522

of the motor. On the right hand side, an outwardly tapering funnel 532 joiﬁs 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 buckat

are separated from one another.



L}]

10

30

not or bucket 515. Mounting the fan and notor unit

within the notor bucket 515 helps 10 to reduce noi sé9 FEB 2007
' tor bucket 515 and the roller shell :
S{/Gm&g(@%ﬁ) | e- skinned housing for the fan and %FBNWOOM&
unit 520, with an air gap between the skins 510, 515.

The fan and notor unit 520 i18t nounted within the notor

bucket 515 at an angle to the 15

. |l ongi.t.udi | Sz - . <
s ARG O G P e R P roME ARLET TRy et duct 531
and ihsdel ¥321 t OdESbiFBYW BS pdigeareiradth ok ﬂahemaotn@_tormt 520, it is

evenly about the centre of the roller shell, i.e. the

colteentd andofhagneldd Yy die mhtorfrapkeiid Srtowerdsthe puflet &dt gaéd Outlet
with the centr of the gr of the. overall roller

Vi
: du%fs%?ér?éﬂﬁ thp ardewdn drsmas bofiﬁrt}ﬁ%\/es the airflow path

frominlet duct 531 into the fan and nmotor unit 520.

The fan and nmotor. unit 520 is 20 supported within the
Outlet atict (586 kehnéctS thheflowenpst af theasdindody @0 tFart 552 of the main

| ongi tudi nal axis. At the |eft hand sjide, the cavity

bogetswellerdiuruamedioy theacshamoky filiep §56 0 Ain oM peE SPars 08@2821 to the

o AT b8 1 B0 o 550 B LU s

atiRdsphBR tﬁﬁﬁucrﬁn,‘énﬂﬁlx @pertiittd oP 2R ﬁ]T%dﬁ@lWﬂsﬂi"eaIﬂee%tﬁlfc apertures
thg funnel 532 has a flange 523 which “fits around the

aref dis@ibdtedotround the filsRBowsmsPport the fan and 25 notor
unit. 520. Further support is provided by a web 524
whi ch surrounds the fan and notor unit 520 and fits

g @%@@*éﬁﬂl?%@ 263 @E‘ﬁ’?\hgl‘&i bﬁ‘rt‘l?é' mlaBi8e @b Jrb@dERLBhort when the

The fun 32 al so ensures that incom ng
mazhiheOiytighi ingaraupfiflovsosi ticm t[he smmﬂozssdzmbllyeis arem@ed so that it is
separated from one anot her.

B 2007 .
a4 A OPES FARD OB PP badY °1€1 ) RPFOURGE ap  dhe Gy uprish
) g
pO%BS n?rﬂit i &Eﬁgg wHéH alin 6@’3@16 Wrécﬁhé@?roﬁ?%mlw upright

funne 2. Once airflow has
oQ&Sﬁed t hrough the fan and notor unit 520, it is
col l ected and channell ed by the notor bucket 515
towards the outlet duct 535. Qutlet duct 535 carries

Thtgpe s%' {/fd!e QW Ot ht%rrﬁﬁ'v@c {gnjo%s (@ wgd{ l{l)ﬁ ufUekn ﬁggbnbed and a

£6'%he T oner part o e main y 210. Part
nubfbér @f theseewilBhow be described.

In the embodiment just described, airflow is ducted into and out of the roller sheil 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 within 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 fhat 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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body is a filter housing for the post notor filter
550. Air fromduct 535 is carried to the |ower face 9 FEB 2007

Rfo ;(iﬁ‘f/oflzbi er housing, passes through filter 550pct/GB2003/003132
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and can then exhaust to atnosphere through
vent| ng apertures on the filter housing 552. The
venting apertures 10 are dikiributed around the
filter housing 552. A stand assenbly 260, 262 is
abdRk %bn@%@lo&ﬁ BR bERE{YsD 3t FREQ05e sweﬂtbyvmgaué@%m 602. In
machine i's left in an upright position. Thé stand
useaadhdwyfrom mﬂ&taimgeﬁ[)hmrd)dmittha butsgle Qfmltﬂnﬁﬂbmﬁlrydlally mwards,
depl oyed when the nain bod 210 is brou towards the
thrpugh S}wapquTgTﬁ?dllJBl ﬁ@éh% FOHTal SRE ‘Pfsthﬁétllfé%@éd Tiprepir cpe then flow
n sn r upri ght
o BUfk AR A0 L%k LS AELAE g Pt
configurations to V\,hat has just been described and a
nunber of these will now be described. 20 In the
In Eirgbnﬂlirmwﬁltq:méto tesountbe dansyerselyoswrdss thecelénd shell 60@ndhe inner

ut of the ell 510, .from.oone t
surfigp| Gy e NPT Sl STGER  oNidE T ASLRA FfheSHer (securing the
d I2 a
fiEEBd 8 s ik o AURAnT RO (PHKR iSRG AR S8R inlet duct
6llirlﬁﬁtﬁ1glhn$b detdrive of ahé eollahstell @00 tiodglrifidter @sedidm-6106and then
show sone of these 25 alternatives. In each of Figures

lvam the relley shplltvég otiet ggis@id- viherfilfermpaieriad cpe incdpdg foam and filter
F
o Wit S e Ponftr et b Sy R ¥ BRr meciom

prek@figd ik Rakloaxi s aligned with that of the roller
shell. An inlet airflow duct 601 carries air fromthe

outl et of the separatl ng apparatus 240, 245 on the

mai n_body.210 t he . vacuum cl er to t e.'n_t riar .. g
Fige [ YOIRBE Birar B0 b T S ard RSt (gpghudinal axis
ah%ﬁrdvﬁﬁ 130 Al thé kO fshemaobe THRtREANE dBferd e ik @hdt@fir can exhaust

Shell 600. The roller shell is rotatably mounted 0 9 F

dirget§ teG@nosphere Goat @ﬂ@%ﬂ@@'ﬁﬂ@%@b@&b@ﬂ 60895 Dulsb 622 provides
ducts . 601, 6 ar 3. Filter. . 1S
mcg%%ql ISBEP%P?ng 6‘3‘@1‘ f’%gﬁnf&?ﬁ no ‘ﬁmyﬁ O“fan r flows

frominlet duct 601, around the outside of filter 605
and radially inwards, through the filter nmedium to
Totghin aents @lthe diller aﬂuatcﬂne:afruljetmowﬁ%m fheeoBémrsheArb00h&fowever, as
fl ow
marny filters are now lifetime filters, which do not require changing during the normal
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 s:ame ‘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,
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along the core and exit the roller shell 600 via (09 FEB 2007

outlet duct 602. 5 In Figure 15, a filter 610 is

WBURS GHdgbansversely across the roller shell 608crHdi003/003132

inner surface of the roller shell 610 can be provided

with suitable fixings for securing the filter 610 in

place. The air flowin Figulé 15 is nuch sinpler. Air

flows frominlet duct 611, through the interior of
as ;%1%9105@8 ﬁ‘%v&hﬁl 1 ofifl033 Ll ol cft ichd %ﬁngﬁrfd W S48 gqtg, as shown

eaves t e rol’l er shell "via outlet duct .

am¥ﬁeFﬁmkiﬁg materi al can |nclude foamand filter paper
“which is either flat or pl eated to increase the

surface area of filter medium presented to the

rigfie| 1blvsantillefalive afrebediend o Pomid dieh ant B i Bosice the

| _ronéf éﬁ@ﬁglyw Abvhifahe afrat fenehP i Ein Shelolrb00 theTQ?s AesiRbLg1 700

ference is that air can exhaust °“direct
mtbtarmsqoh buelidtridmmoanteparstder esd 6@8ollar slivdl ?Oﬁ] d:amrrosdne hiound the
600. Duct 622 provides nechanical support for_the

mofs| Juekets Y| Afh dnlgb 4Tl duch Caties 4f m@w 8 @%ﬁ footor unit 520.
Ho@g er;?h hﬁeﬁl}ﬁ%o@#ﬁ% aaflﬂé}t% ?saggﬁﬁoxpe[ao %{b\g eaﬂ1 Ep?he fan and

wever, ers are now

motdrf @kideendtol beclet MBI Hir Q;Q:)dh@hsté@ gibety Goangk RelldiUistdntbly via
t he nor mal lifetinme of the machine, it can be

an guedasd ﬂﬂablllhet outiett/0pHe ppsitienad vaxt 1o the buppes] aray 7&het the hub of

b | h of t
rollghafus JERE SRS A RsSaltBF 267 seat MRBoRi AN iBs s 700 rotates.
As Wrliihdd altB&akiQL | (BE filéP7 F(h@ddld B08mididl AiRsre8RNE WRRMBIe Bstor is a

not or bucket 515 was provided in Figure 13. The inner
brustiedsl maidr] sbeh seal sditthedimlctantemaetnd tetel will dottbs,any carbon

thus alleyiating t sealln ements of the .
emfs T u RO By P OPE b Gk Cherd HUSF <L TP 8 BBy TRASF TG (When air is
dirdc@y BE R RE, QR E’(ﬁfcrsa@é@ﬁnbcﬂi_Q§ & hiEner Shdr€lis a?!ooptmn of still

asSenbly as the inlet duct he two ducts can
pronuling te sacond supperbyemsi HER (vdlidl idoes hop cary erﬂoE) Bor2he 7second

WO 200 14209 P @&B2003/ 0 32. .16 as prevjous
Supgﬂlav%ﬁn ﬁw@Pg{)e ePut&HeangLék OfcBf SuBPY iﬁ”f&l’? ﬁ@ﬁ%taﬁ%mbly is

proWiEl by &% ﬁ}g@\gﬁppd@gﬁ{ in Figure IS,

Alternatively, or additionally, the roller assembly may house other active components of
the appliance, such 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 shéped roller with a flat central
region and tapering end regions. Figures 18 - 21 show a range of alternative roller
shapes. Tms list 1s 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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Figure 17 shows an alternative arrangement for 09 FEB 2007

fan and nmotor unit inside the roller
“a‘ss‘é(Hﬂ’I]gz”()As with the arrangenent shown in Fi guP&TAGB2003/003132
there is a roller shell 700 with a notor bucket 715
mount ed i nside, and the roIIer shell 700 can rotate
around the notor bucket 715. YAn inlet airflow duct
carries air to the fan and nmotor unit 520. However,
cathhevd 8 Séhﬁ@i’dl&ib’mpheawﬁl bltape, ddthdven poOFidurernsd or a spherical shape

wnstre e n and notor, inside notor bucket
@5“”%#6%% x@g‘u S cpscihoaiay Figgrsrhdt hé et prlere has the advantage

utl et 705
SRRt MU She 100, THSRLEe 95 s gy '

frool bedtra7dh .rundifp Spoveadits dikdt thal dis@aldd Bbowddn ﬁu@r@hﬂé of mass and
statlonary as the roller 700 rotates. As
syface igEEing ongtpat. f IAIIQCBrbeTZi@edeI ditdmee duﬂwwiﬂthe geometric centre of

H% }qgether Wher,e,.the notor. is a _.brushless nDtor

&R LSS mREY ta@hie%-‘er QHIGE SHHA%E HORARS CPRgRRE \ihg [heiht gpgoint 237
b&@bief FHROTBS D $8IcNBf oM 4 ”U@efeﬂi%g\xﬁﬁ&% ﬁutﬁe A4 god)ﬁls rotated

| ess need for a post-notor filter
altiut etst loygiexdiead sixed2 1 T.oMiHih eimpdifiee thea fs etibs quunrefrﬁ?:'nﬁ; between the

ne optlon of still prOV|d|ng t he
= qaﬁbf§gﬁ%bﬂFm§F e26230Pwhi ch does not carry airflow,
or the second support arm 702 can sinply be omtted
and all of the support for the roller assenbly is

Tunoxtiste thebshdt fieef iof The SBRALMas Qﬁmbeﬂﬁtg rdfarteﬂﬁfﬁhy th@Wwidth of the
additionally, the roller assenbly may house

r Dalélf ?%fWém@ affthe Shléacapphmhmmot Isedin tabe asat Hlso, the ducts
. d a rface a evi ce and/ or a notor

é)nnv %r}cy l/eaﬁla v%ﬁ'cg gPi rsad'eq f T[qulalgpbqqt%q{c:\@th ghe floor if the machine

W&@'Eﬂl‘op&re@ﬁ@ kbl REtAHRN AL ENS oSUS rAEL e |s QAR BES e ’706hows a sphere

al ternati ve enbodi nent, separating apparatus can
Wﬁh&é@ntrz\hsﬂ&ﬁeregm 803 |amd HesenBl yshows uz lteasalt Heg 814 of constant

t|n at us h ei nbef ore descri bed.
dl%%’ ?a?quo glﬁ'n%ﬁﬁ“ own in Figures 3 - 13
has a barrel shaped roller vvlth a flat central region
and tapering end regions. Figures 18 - 21 show a range
Theferabedimpatsishewnabbee protidpe solleFhisenblg twittsa BRkle rolling member.

hntende tofbe exhalmstlve and_ot her shapes , not
A TSR AT PaFSCan bR BrRYided; Tiguirs 23 2hishow ismbodipentowhere the

A L L e Y NS

rotatablé. 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 advantagé
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 accommodaic 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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can have a substantially spherical shape, as shown in

Figure 18, or a spherical shape wth truncated faces (9 FEB 2007

w3 0481208s shown in Figure 19. A true sphere h _ .
advantage that the force required to turn the ﬁgPFE?mNMBLﬁ

remai ns constant as the nain body is turned froma
strai ght running position, gce the distance between
the centre of mass and 5 sur ace remai ns const ant .

'alb@ﬁt? r"é‘qb:éle f(ﬁéttl(?l’g’:]l Faé?st 2 ‘??1 A { hgiuggt té{ggfdgﬁ gnechanical

the ¢ r hea remal ns ons
Tliehe areatiwo \baytym whiohit tat @dquild alerdet & dronghtistdbo@lee@he duct 745
211. This sinplifies the 10|nt|n% requi rements between
andygainyeedy eRddye Apdicved disdnetudie/d4d czObe mozomhlmmunt@ to the

es..0 h r as .t he . nefl
b REbEN Fe Sefnd SrE UG Froombate g SRt Engo dpmptor bucker
mf aﬁdh@e%tﬁa%@cwmh ik Sroﬁ%‘blyl tloGhtd 9 tt?@ {ﬂli% 736 and
ducts entering and | eaving the rol Ier are

74@0 make contact with the floor if the machine were

allowed to roll onto the outer nost part of the

surface. Figure 20 shows a sphere 15 with a centra

3 and 0 n
Thet g SRR P R et B S30 ) [l Rfidtonace o
dre/mg‘lc@nﬂctlo'lfhbetmb@ di mert Snssdeothe raktoy Budleo Vi deo a wr@éﬂ Bir on the
y with a single rolling nenber. A |arger

Clmﬁﬁo@adeﬁopgﬁl@@dm GeEngetei AB de aFiguedslay 2pelt apd/os s,

enbodi ments where the 20 roller assenbly conprises a

pair of shell-like parts 731, 732. Each part is
Ad 8RRERAEBIIY2 T, aha @Rt Shal BRIk o i

conbi ned Sup ort arn1anéﬂangﬁggélh%%%’gﬁgﬁgg%eapggépéhhgned
withs opgy pagthgst eHatsotlie rewtibnaleakes §l, $¥2dof upivng meambary 4253, 824 are

G 742 fits thin the rotatable
eaé]p%lggﬁggmyggfcﬁ%ﬂ§U§%%ﬁ¥g fan and notor unit 743. An
advantage in providing two shell-like parts 731, 732
Is that the space between parts 731, 732, in the 25
It malrébpfpS@wl&wlOomgvxdﬁéhne@tcatmm aotaaRiespats. thm@epiathese me a much

d.t dat duct
lasG e gty iRy oS S BER e et T5S00n R AN iyl a5 the

dratifi§s FOVELAIonBSSRRLY. The 5@%@@&5&9
apgéﬁmee% t he cﬁganer head and the rol 4é£9§s%ﬁ%gﬁ%fngﬁnedabom
a loeah asfs, witbsbe fdgabeterest edch pargdecemsizig il dstarite from the central

conblged nEcA?nlcaI conn%ftlon and air duct 741 is
e AE LA T o MRV RNt 2FRoMRan B EFE 2 dhecotatalie pars BB can all

ha?P RfeCsafe! WEEMiRALS and are mounted about an axis 826 which has the shape

Su@gﬁ%%@ a%%u %ann L IRt ngfgg%@fnagxggod bt t{qg %]:uggq cleaner.

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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30 731, 732, passes inside the notor bucket 742, and

then extends in a direction which is 0 9 F E B 2007 g9 FEB 2007
WO 2004/ 014209 PCT/ GB2003/003132 18 aligned with the

W Abl/P3do axis of part 732. Qutlet duct 740 pr @d19882003/003132
mechani cal  support for part 732 as well as carrying

air flowto the nmain body of the vacuum cl eaner.

There are two ways in which he required degree of
articul ati on between the duct 745 and main body can

is pReFeREd iRy 8b céritf-3 trk¥ion BfGhe FBLaBRDRE oPisHOSBRAN, is substant1ally

nmounted to the 5 nofor bucket 742." Secondly, the duct

flat @4 Shisaraskieen ifgird jo ouersedtabdity foé thebpparifus keten 17 42driven in 2

and_the notor bucket 742 is rotatably nounted to the

Stms%&}a?t arms 735, 736 and 740. The space between the

two rotatable parts 731, 732 can ‘be used to
accommodate a 10 driving connection between a notor

Conmnectidq HdbwesPhin budkaindthe cleanar heatsh bar on the

cl eaner head 230. The driving connection can be

Refamceag@m wyFigutss| & agghd/ te C@@aﬁ@on,@t\ymmemmmb@dv @10 and the

th | f. h | nb
cletit b 260 Gnen S Pk 208 S iRE PROR Sine R pef B which i
inclfeRSto88d 1084/ida al aQld bGP e 984 31e (?fzilflg Efgiﬁlseo% ®aGHhich the

inclined inwardly fromthe vertical >

Jomp disstcin ke variqgt freimdehbhisestowon hmr eWedtaat dolrel thar fosming the joint

there can be a much | arge nunber of ad{ acent

”37psa1|ch§h%ﬁh% Rlaae & 38phhe J@i8t tsonarmehivéthabe iengfdinel axigsTt the arm
”43t10 5 e%?zf%"% %‘ﬁy oés ncﬁ%\fﬁﬁdg t%lla%d%gﬁtag‘c & thgg %]%Bn ?Ince rotating

e ‘par S can "a € noun abou

the @¥keésdodd ridt chiie GHraPas @hddeneatR dikaintr KRQAr TS89 itd) i Fbm:uno the-

di stance fromthe central region of the axis.

joinn2B@snelt thabthg plare SHowhthedoimt thinelinzd, with eherlongitudbna axis of the

anf2 S50 o RMOAE SO0 s LT, Wb i

forwhidGinhis g pREMioh P grdvi @ ¢dod QB! Iselifine meqﬂaﬁehesg il @irther to

assenbly. The rotatable parts 825 can be small, solid

whasas sheowihincFi gareed, oo Gentlear siBoincreasestihe extent totwhish glgandsdiead 230

il GRS B R obEr Ry RHBR A BrrE R & 1o

non-1linear. The housi ng can accomobdat e a not or or
filter, as previously described. In each enbodi nent,

Thet Mnsuapeb@wwmerm 8HB end clegsemiislag 2301is stetwoin Fighees Ssing 7 as a

efi,nes

true pwot \wtg a shatt. \%e have found that while some degree of pivotal movement is
required at this position, this movement can be achieved by a more relaxed form of

jointed connection.

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 2335, 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 longitﬁdinal 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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support surface which decreases in dianeter towards

each end of the rotational axis so 30 as to allow the 9 FEB 2007
main body to turn with ease. As in the enbodi nment

descri bed above, it 0 9 F E B 2007 WD 2004/ 014209

WORHEBAOM3/ 003132 19 is preferred that the cenPCaIGB20:3/003132
region of the rotatable part, or set of parts, is
substantially flat as this»las been found to increase
stability of the apparatus when it is driven in a

eSO B FoRIRECL S0 VST I SO SN
sction b 0. '
corf BRSPSl o g LSRR o o

eqtﬁ@e{]&ﬂdtogéroaidMgaﬂgoMﬂﬂiaﬁ AniigclingdCidghed Thes &l@native scheme can be
. longitudinal axis of arm 243. The angle of the plane
mopg3guripersiting ko imtpdempwi astit fequsecEArchwagabstagen thengledngt head 230

I s shown her.e. have found that form ng the joint 10
a“dzé‘?lg Fr‘sfﬁﬁ%ﬁy@ﬁ pl ane 238 of the joint is nornal

wth the longitudinal axis of the arm 243 is

accept abl e, but does not provide the full advantage of
Part o€ ai fostkert Alemasiva cennatiahi begwednhtbe yodie bdde and otie classe head is

.arm 243 (and hence the cl eaner head 230) to turn.
illuspist agy Figaes 28 m 208 ¢- so Peigratthe Kenpicipg comprises apwke 901,

oint L i i : e Lopai . s o )
coc ol 10 090 AL (oL B iyl B goous e
rot&itirfap &8s Q)\f\/itﬂdl'oll&eambign ﬂh&c@&lﬁ?cﬁrﬁbmf the YoMai ddgnprises a joint
position) provides good results. Inclining the plane
904 3Batsisi Eonrfegizbleeto téo cleahen head Spiwehawn)Ficghere dgectty or via an

mte}}ggsipagergé?rﬁ,:,\ﬁlu:ch a o ee%ﬁﬁ%raﬁtagn Xoguﬁe%tb%ta{?d }2’2.' ?l&tegcltozzgagceurdn further

corAPQME 4 Tstid NGt waisn@k @(Eﬁoté‘;ﬁ]}e aRUMACHT @8 RAEVESN at the end
arm 243 and cl eaner head 230 is shown in Figures 6 and

porfioas 982, 908, tand exigndsalanigt it ‘Bheslpaking ann My bas o eadtralhestending
whi |l e _so degr.ee.of, pivotal noyenent is equi a

porfitn o R REY i S UL R Rl oe e ey BEPH Ty Bagned to

it. Melea%RGall RIMPI06 t4l B flehRANY Gl dotibledédbifhotch SR ment 907
an alternative formof the connection between the main

in thedpinz P04apu as 6“IohE’ cheepmsr andeadvaB0t fram peingirotagidywhen, for

there is a_yoke 235, each end.of t oke .copnect.in
exPIpt 5 RPHATG Gy TR EHR POVSRT o aF LBkt 52808R I ige locked
podifbh €f FSHEMLY - THUS Ahe cleaner head itself provides exira stability to the
appliance in the standing position. Resilient means (not shown) may be provided to bias
the central portion 906 of the locking arm 905 towards the joint when the appliance is in

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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there is a short arm 243 which is pivotably connect ecb 9 FEB 2007
to the cleaner head 230. The difference is at the
Wor wai/thb@ce of the yoke 235. Instead of a rotatppgcp003003132
joint which is inclined at an angle to the
| ongi tudi nal axis of the arm 243, there is a rotating
joint 30 which is formed at &n angle which is nornal
to the longitudinal axis of the arm243 and 0 9 F E B
the 2688king ar0@H &by G420 8e Red hPB2893 8083 3dind Assenht p@@t')m during
of the yoke 235 which joins arm 243 at joint 85%
reclminglahéwgbiapef §&1appliaece. conbi nati on of an el bow shape
and a joint at a nornmal angle has been found to be
equi valent to providing a joint at an inclined angle.
1! S e : P dow s
T A O 0y R A EI i b 00 T BY BB B Fribi®downwnaly

ext@ldeaenes %G8l B3 thet angedehed sl ﬂe@pecﬁﬁ@ ﬁ&bhé’s PR, bParih the joint
of a further alternative connection between the main

904 odjpe dings WS HF carragch éadei texiplel ipsﬂmétlédh& KSET] :gl;masts to apply
e R T OO I ST R
def@x%@“e%@*ﬁkﬁh&@ £4:8€ thel PalRPd¥h2RAM 0bH & %9% o0t 3 'tH@gbtches 909,

axis of the roller assenbly. The centra tion
thetehy fyeskes dmnpmts%);l torj witatton. 9DHist featurs prevenmethe albhgedtion from

a c| eane not shown), either directly or via an
bel?mtdémﬁ“éﬁﬁ{ b srn(%ienédi‘&fﬁ arCeishes d0rge) igsenniied fon e ginkesvhile the

app?la b%?n tlTQ%ta‘iﬁﬂf?:egB&gPy. ;I;ft fer appiafid & 1§?§tu edo k't}gqq standing

that 1T's piIfvot tach

postr_hm eliedcerueil thostith 902 of ¥3loching &xt 0081 &‘oeﬂ%abk intbh@e locked
| ocki ng arm 905 has a centr al ext endi ng 15 portion

posyipe, inpg iointriythp éotcp §f thanesiientempanst to the arm or may
be pivotably attached to it. The central portion 906
can be received by a conplenentary notch arrangenent

Thedppotts BdtwedD ittt mt bo8P 288 the cltBeK hehd@o] MbtMavdN@ be rigid.
prevent it frombeing rotated when, for exanple, the

Figgispt3 ahews jaspaip of Héexsblarww@rt pt@bﬁs Bah, 83h avhii¢n kemyeect she roller
d 29a. Thu
wso SN E | Q8L hagROS) RO B LB 208 peTE i el fer neas

candfeely RRten im c&ﬂt@ct&i'ﬁlm ‘ﬂieﬂﬂocﬂ%%htalc@ Rs tHA&hini A 15?@1[13%1 from side-
(not shown) may be provided to bias the cenfral

to-sirdgr 1 wnstgée;m@at ithongigRinabaxis mgBsuseoreftatible ebgsainrthis manner
& plancelﬁln t he standin Oﬁltlo% SO a
ol s BB R S PP b BREHG TS Oh G Grial Joints becween e min

body and the cleaner head.

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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When it is desired to use-the appliance, the user
reclines the main body of the appliance. 25 The 09 FEB 2007
connection is arranged so that, when the main bgdyi 2
WQ PRI Batkwar ds, the |ocking arm 905 rotates mn(ﬁh§mnm““3
respect to the yoke 901 and is raised to the extent
that the central portion 9@8 of the locking armis
lifted out of the notch 907, thereby unlocking the
subkRhi inddc " Blcd ORI 96y dHeE clh A0 BekiblS BP WEid Bidd@hich lies
unl ocked position in Figures 29a and 29c. Resilient
alopsdestheBechnigel oupptad to assist the raising of the
| ocking arm 905. Mdtion of 0 9 F E B 2007 WO
2004/ 014209 PCT/ GB2003/003132 21 the | ocking arm 905
may . be influen by. ' S I :
Anngeiene “EREREg Bol: Sl bRG- pAIE LERARY ey, n an
altelide G8FHotRheROMd @ ¥0E Bfotdrhean BeKionged it mamybday. This
provi ded with downwardly- 5 extending tines 908a, b,
simplifithéte duceng egpiizettny on dxpweclive sinot dives oplygeeedp fo be a duct
in the joint = 904. The tines 908 are arra

d t.
 from thg ofpeactshpadny thejmaip o 'se$u%mssﬂ?&ﬂ§§5ﬂ§§wb%mm the

mailhcgogl i ARale Joglref%s&‘ﬂbhhﬁld Qskech inQintin BEYPRHH Be cleaner head.
pre Imt, "at |

term ne , east one of the tines
deforns. The applied force then causes the tines 908

to gop out of the notches 909, thereby freeigg t he
Whileithe 11bu7ated erOeaHREH FhOTE Ay AP WHR (8N BV EHE R dfifts carry airflow,

.. _connection f 10. bei r in.th to ‘
GRS B0 LR BRI LA Dt icn cam
oth&Pihili&Neen hSwhttr b€ dstean@ing position. If the

appliance is returned to the standing position, the

central portion 906 of the | ocking arm 905 is urged
back into the | ocked position in the joint by the
force of the resilient nmeans. 15 The supports between
the main body and the cleaner head do not have to be
rigid. Figure 28 shows a pair of flexible support

t ubes 831, 832 which connect the roller assenbly 830
to the cleaner head 533. Were flexible tubes are
used, the cleaner head can freely remain in contact
with the floor surface as the main body is rolled from
side- to-side or twi sted about its |ongitudinal axis.
The use of flexible tubes in this manner 20 avoids the
need for a nore conplex arrangenent of nechanica
joints between the main body and the cl eaner head.



L)}

Of course, .a conbi nati on of. connecti on nechani sns can

be enpl oyed. 25 In each of the enbodi ments shown and g9 FEB 2007

descri bed above airfl ow ducts have been used,.
wher ever possible, to provide nmechanical support
bet ween parts of the machine, e.g. between the main

- body 210 and roller assenbly 2320 and between the

cl eaner head 230 and main body 210 by yoke 235. This
r €faimises the ducts to be suitably sealed. It should

be understood that in each enbodi nent where the
features of a flow duct and 30 nechani cal support have

o6 e B BoBBE S SR e RB06" e et o3kl Sl Bperavl

s Urbwdlé,tand @csupport dse¢mblp wéndah. is Tineinfeddovtitumdin bady &rel Aranged to roll

flexible or rigidpi ich Ijes al ongside. t

et est oot B ek Fongrnd 1e pepind S Rsanuaeng psuace by
heneah Gf tthe haRAIO the REpbRt hdiembR! héilsindSA 8% Yone | dnfBnen? of the
alternate enbodi nent, the fan and notor can be housed

i APRIRECEMI n body. This sinplifies the ducting

requi renents on the nachine since there only needs to

be a duct fromthe cleaner head to the main body.

Sippor Anapplaree eccotdihg torcddm T etleloit thenpjdnent i oGntbd @ythin the
and the roller assenbly and bet n the mai n_body and

© RPRORCEATRORIF Surk T THIBGUEAE 74 e SUEPGR SaroBYe pround the
sh&w@x@nyacuun1cleaner in which ducts carry airflow,

it wll be appreciated that the invention can be
applied to vacuum cl eaners which carry other fluids,

sych a . det er, LS., . 2007 3 .
Clgéi %h;&bgggcgr %ogglk rt(gg R g‘ﬁ%ﬁ llF‘E?loEnch1 Sc%‘ngpF}feil t fgugied within
meliersuppaty adsamblyg for suspoitingpthe @bm@ondngndd &hereitdtha rolling surface is -
suppor assenbl¥ yhichlis mounted to the nmain body and

aPr ARG 8 18 3P WP £k espect to the main body for
allowi ng the appliance to be rolled along a surface by

f the handl th t nbly h [ t
| ggf 8’H élpelge].Fﬁg g%:medilag to?q@%plggégpigﬁge:qomp%nex?t lilss gggnt?d within the

support assembly such that it rotates with the support assembly during rolling movement

of the support assembly.

5. An appliance according to any preceding-claim wherein the support assembly
comprises a fluid inlet for receiving fluid flow and a fluid outlet for exhausting fluid,
and the component comprises means for acting on the fluid flow received through the-

inlet.

6. An appliance according to claim 5 wherein the fluid inlet is substantially coaxial

with the axis of rotation of the support assembly.

7. An appliance according to any claim 5 or 6 wherein the fluid inlet comprises an

inlet duct arranged to provide support between the main body and the support assembly.




2. An appliance according to claim1l wherein the

conponent is nounted within the support assenbly sucli 9 FEB 2007
ing surface of the support assenbly

§Q§%%QH4%U conponent. 3. An appliance accordlnﬁgi”&["“‘mm132

claim2 further conprising a shell, mounted within

the support assembly, for supporti ng t he conponent,

and wherein the rolling surface is arranged to rotate

aro e shell. 4. An ap ance according to claim
épﬁﬂﬂﬁ@ G RRskRE it Claign ﬁtﬁuﬁ& TeheiEinhe Tupdoutng ppeibstantially

coé&ﬁ%ﬂr’g{ tlﬁe%%&*bfﬁ@ﬁhﬂa bt g%ﬁrsg@;g séﬁhbwe support

t he support

assenbly 5. An appl i ance accordlng to any

preced -claimwherein the support assenbly

COI’T‘ﬁF‘I iagcq fggagding| tet arfyopner ege]avhmé fol 6iwheréinwhanthid outlet

fluid outl f or exha stin e component
corpphst Bl hS! PSR uHe b BRirept o GePogY and the
mqgﬁhqggﬁmﬂye inlet. 6. An appliance according to claim

wherein"the fluid inlet is substantially coaxi al
vvlth the axis of rotation of the support assenbly. 7.
nce according to any claim5 or 6 wherein the

107] g %P&? BRCCHATHFAIBS 40 4RY opa p‘éplaaracq toaP r\’ahﬂj@a the fluid inlet and

LB ORI DR AP HBIY JRA0 oo

2004/ 014209 PCT/ GB2003/ 003132 24 8. An appl [ ance

accord| ng to claim5, 6 or7 wherein the fluid outlet
b%%ﬁﬂ?ealamﬂfd@satf@i elpimpil hwhereinagmes obfthe diuéd iinlat of outlet

sun%%dssgﬁ%@(:?her SeHRl%ac2r A aPP! T ance according to any

one o the fluid outl et
conprises an outlet duct arranged to provide support
bet ween the nmain body and the support assenbly. 10.
12. An épp?lppﬁﬁ%%ﬁ %F@@tﬂi@{% rﬁ(g app oaﬂyof@mm@fa ol &l rwhergio e fluid outlet
tlet are

CO%%HSE%. B AR o g S‘Pﬁaecwﬁﬁpeowpa%@éﬁ?m@v

13. An appliance according to any one of claims 5 to 12 wherein the main body

comprises separating apparatus for separating entrained matter from the fluid flow.

14, An appliance according to claim 13 wherein the fluid inlet receives fluid flow

from the separating apparatus.

15, An appliance according to any one of claims 5 to 14 wherein the means for

acting on the fluid flow comprises a filter.

16.  An appliance according to claim 15 wherein the filter has a longitudinal axis and

is located within the support assembly such that fluid passes radially through the filter.
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11. An appliance according to claim 10 wherein one Ofgg FEB 2007
the fluid inlet or outlet surrounds the other of the
VOROM91HP®t or outlet. 12. An appliance accordi RETVGB2003/003132
any one of claims 5 to 11 wherein the fluid outlet
conprises a plurality of apejtures in the rolling
surface of the support assenﬁﬁy. 13. An appliance
according to any one of claims 5 to 12 wherein the
17.mai Anberplianen Aptdrdieg toepar end afjclpparsatcud6fwherein the means for
separ at i trained matter fromthe fluid flow 14,
ot S i e SOMC EOPBRAG B=giBs APRASA A CPiel SR TS anaized matter
frolfthetiufeaskves fluid flow fromthe separating
apparatus. 15. An appliance according to any one of
claims 5 to 14 wherein the neans for acting on the
fluid flow conprises a filter. 16. An appliance
18.5¢ccHndinniiane a¢oprdingsoviar @ien of plaims |t &r 1 hakhesein the means for

| ongi in xis and is located within the support
s @ b SRt R R st SE AL B g Y ¢ i ough the
filter. 0 9 F E B 2007 WD 2004/014209
PCT/ GB2003/ 003132 25 17. An appliance according to
19.any Aeneppifanct asicnerding ¢o ldaimhdiBevhetelre theeanstibmigenerating means
acting on the fluid fl ow conprises separating
coiast S HE0F I 08 Aanoior Y EHOTLPRGADRA er  f fom t he
fluid flow 18. An appliance according to any one of
clainms 5 to 17 wherein the neans for acting on the
20.f | uiad ﬁp}dﬁlﬂl’lc@ nasr ickemed uigt B@y‘ 'Igmﬁ%t |CIE@IIerm$GID 18 egﬁtnponent
appl i ance according to claim18 wherein the
COTBRAES -0 AT JEABG a EPMETAsSaris MAUShPeL §88Ingna| fupder eompegeni of the
apﬁ@ﬁég for driving the inpeller. 20. An appliance as
craifred in any precedi ng clai mwherein the conponent
conprises, or further conprises, a notor for driving a

further conponent of the. 2%1' iance. 21. An appliance
21.accOPADRYARG 29carding ¢o whemeith whisir thet frether sapipoeet comprises

guﬁgggggiﬁgm?agfface treati ng nmeans. 22. An appliance

accor 0 claim 21 wherein the surface treating
nmeans
22, An appliance according to claim 21 wherein the surface treating means

comprises a surface agitating device.

23. An appliance according to claim 22 wherein the surface agitating device

comprises a brush bar.

24.  An appliance - according to claim 21 wherein the surface treating means

comprises a surface polishing device.

25. An appliance according to any one of claims 19 to 24 wherein the motor has a
longitudinal axis that is inclined with respect to the longitudinal axis of the support

assembly.



conprises a surface agitating device. 23. An appliance
according to claim22 wherein the surface agitating . 09 FEB 2007
WY 201 LOTPr i ses a brush bar. 24. An appliance pcr/cB2003/003132
according to claim 21 wherein the surface treating
means conprises a surface polishing device. 25. An
appliance according to any o of clains 19 to 24
wherein the notor has a longitudinal axis that is
26.1 NCIANGL1WNED JceSREES td 8ny BRe |PNAitisdi91ab 28XWwherefn theemotor is
support - assenbly. 0 9 FEB 2007 WO 2004/ 014209 -
hoReET MGBRN B AGRDR2AsBEmbIYBucinthas thsl deatre ©f awase pfithegmotor is aligned
.any -one of clains 19 to 25 wherein the notor is
W“ﬁé%%%ed‘t%qfﬁﬁﬁ SEPROTERSFBPY: assenbly such that the
centre of mass of the notor is aligned wth the
centre of the support assenbly. 27. An appliance -
27.ac c émdapdiahoe angordingcedinygpreteding whemewhertineths igupport assembly
assenbl conprises a plyrality of rotatable .nmenbers. -
compriscad Hwplituatotaiahls %0 claim27 wherein two
rotatabl e nenbers are spaced fromeach other. 29. An
appl i ance according to claim28 wherein a conponent of
28.t he Aapgppliance accprdingdattkimiist whereint heo sgatble membes are spaced
30. An appliance according to claim28 or 29 wherein a
frome3ryofisret or outlet is |ocated between the spaced
menbers. 31. A surface treating appliance as clainmed
in any preceding:claimin the formof a vacuum
29.cl eAmedppliance according to claim 28 wherein a component of the appliance is

located between the spaced members.

30. ~ An appliance according. to claim 28 or 29 wherein a fluid inlet or outlet is

located between the spaced members.

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

vacuum cleaner.



