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WD 2004/ 014210 PCT/ GB2003/003135 1 Surface Treating
Appliance This inventi on’mmm"ml“ﬂmmumma surface treating
appl i ance, such as a vac 5 Surface

tr esito mg+apphio ances such as wv@geum cl eaners and fl gQ¥r/gB2003/003135
polishers are well known. - The mgjority of vacuum

- cleaners are either of the “uprjght' type or of the

"cylinder' type, <called canister or barrel cleaners

in some countries. An_exanple of an upright vacuum

cl eaner manuf actured 8Yrfacedreating Appliancer t he nane

DC04 ("DCO4" is a trade mark of Dyson Limted) is

shown in Figure 1. The vacuum cl eaner conprises a main

b®uly iib@ndoR2 relecto Hanses tichgn g"%&e)ﬁ]iaﬁ@émﬁﬁﬁg évﬂ{ljmgpgleaner

vacuum cl eaner. A lower part 1 of the maln body '

houses a notor and fan for drawing dirty air into the
so houses sone form of

.0 1d 1 he. main ody al |
SR e A ARl os0 R Vsl gt pest BpPzolabes candell known
OTiRehai@a By bSvAch et afe Bid:! 7 bpoby the fan. o
The i nb{Jod\;/ °102 al 5o Shoﬁgfélggr o? ﬁe?e‘lﬁgg%?yﬁ%{p"gﬁ% Cylinder” type,
f¢afied pamister bebarel ddmees|iraned c@uhfle@W. Arfe CARFABOF aR8RHisht vacuum
138 is rotfat abﬂl{ﬁ% )#g mount ed, about points A to the °
| BUBFT BREMBFUHEP R P heEi tefomder ths napiesDENS Wt DGEAAE s 2 trade mark
t frep g ansy; d o ordzontal Iy directed.. A _
supp%sp ti Egﬁte\/\haggsl SHfg‘zpa%ngﬁ lﬁ%%n?'eéi hSn"aC‘é%fB_r?]s%“%C%}PPWé a main body
| B2evhiplahbuskd bheofatrhemifinen @l Yhe Vatvdnd dX8R A lower part 106 of the
rel.ationship to the main body 102. |In use, a user
rBEP99d¥ hoRtesfamAtas ag faw forgdrawine diaty mimined eeneeciane and the main
t U |ls.a handle 116 which is fixed to
L RED aiIESs il M 3 denaninarpgpicats VR donsaesmer ain, dust and
rahdraicbtio f@ni ety aRflo® Wrhws n 85 thheasu k ,
107. Adirty-air j| nl‘e? 112 | snl gctat gafo?i??ﬁ{eahrpugggzls%ém houses
dfliernor (rappivgriineenaatialosin e ciepned nirflew. dk aWanérHeadtlng is rotatably

) ratin pparatus 104 via the dirty-air inlet
%ﬁ’t%e_yf ABSHpoits Ahad tigower erd Gelemmin bogy 182 Shaweitesbout which
tthe ¢1bghedUBAd FRRAS ALY 104 o 5t 3bY .
flow 25 duct. Wen tdagogt@?ﬁgﬁﬁéﬁ'us S'Lg%? ﬁ%ll"n‘g%e\ll\nﬁlpmsnmoum“d on
toReh aide ofidhe heesr paEDA0@OE thd main bbdy, iaid fikerdaidd8ip to the main
sq%earlag! Irjg anargt us 104, air is conducted to the = .
cPehnVai r dET 2E5Hyeglines b Mt ibpdy [16% of fbe vagun wilganer and then

€heQlan f ] , : l.ed . e .at.nosphere.
o anal” L ISAIREKE Fugl e bR P RRE Seancr. e
degady alaereggollnalohathet fiey sodivelsm e khpsatihe 3Petlo 107

manoeuvre about an area in which they ‘are used. They

can be pushed and pul |l ed '

A dirty-air inlet 112 is located on the underside 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 separat;:d 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

IR
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WO 2004/ 014210 PCT/ GB2003/ 003135 7 easily enough, but
pointing the cleaner in a new direction is nore
difficult. The cleaner can be pointed in a new

di eepen1do appl yi ng a si deways directed force t®@dmeB2003/003133

handl e, either fromstandstill or while noving the
cl eaner forwards or backwards., This causes the
cl eaner head to be dragged across the roor surface SO

t hat ojnts.in new 5 direction. The, on
st W&BP‘é‘i%' l%‘ﬁt I%%P%euewet Heanghithe B%wuf@)tzofaﬁdn?lﬁéh@cégn dihe cleaner
baage ﬁg ﬁteh%nla]aﬁéﬁ%“ gﬁ rﬁg?%ﬁfg)lg% o & 8&,&% @%}éc?esd'gf%w 0 tﬂe handle,

renal para rosur ace.

eiplidr gm viasdutinn &l while rsovine teuNeeEt faid avdies! Bick@4rda! Chis causes
mounted on the cleaner head rat her than the main
Bedylcangpes@rto hendragged ooy the floor suaisps Smibmft #dpaints in a new

é@gﬁt{fgt gg@ h%rgaulag kﬂaehor 9 ab%j\éfeﬂj el ET’ Sfaaner head 108 is

hiGt @RS Cort Hﬁ@&@@%@bm Iv&mcrpfenmﬁé gRGaIMAGHH The floor surface. In
cl eaners. one exanpl es’ of upright Vvacuum cl eaners

siInd upngitoxvedumenicrngyy Hioi Suppyrtmgevlgil&dsl\/lhm iare tdBunted on the cleaner
. 323,510 and US 5,584, . In both of these

g%ﬁﬁ‘gﬁ‘f dhany the AR (ROEYVC BV, (RGN PG GE TaiAeEly mounted to the

St e d fiehgels, and the

co%llﬁéelglt ?do%o%gg g‘gng@gﬁil? Eleé(ga% gmgndjuﬁg i Eh body

i ncorporates a universal joint which permts

rotati onal novenent of the main body with respect to

PRETPASRAVA RS ER naqﬁiearse|1§crwmecwvur%an0@wréhlﬂ1@do upright vacuum cleaners.

BEERSAGLENL B ubBANGd BEPLIANAL W 3Rl NSRSk R0 De shown

UShes23,5 S En U8 584,09 € I@fbom@xumaeeca&mermg, $hellvacuum cleaners
stick vac', which is so-called because it has a very

biema deseswhick 4n¢lkeem|mptbroh<yus1mmv@1xmplr@f ivshesksownd ithe connection

6,029. a cl eaner. head

ProBad8° BR53 e b e, B irarieriiehat P RBpbRER: & g permnits

tdieri e HovemBel st NGBt @th kdiptdiao TRé BadeOMut Whki® which is
stick vacs are |ighter weight and can be easier to

panoed pergendiaipiat foathict jogatimnalpis ghthecWhemersd inchiegd 24th respect to
ﬁgierall%lhave a smal | dust separator, a | ower power
‘smaller filters, if any filters at all, and
thus their inproved manoeuvrability comes with the
drawback of a
A further, less common, type of vacuum cleaner is a ‘stick vac’, which 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.
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| ower specification. The present invention seeks to .

provide a surface treating appliance with inproved 30

manoeuvrability. 3 The invention provides a surface

treating appliance conprising a nain body having a

| ongi tudi nal axis, a support 3assenbly which is _

attached to the main body and arranged to roll with
Thecltlyeption ProNgesaAnswéRRE ftesatiagl appliancehesomppisingn@e main body

| . . anface.treat, :
nale 0P BRSBTS Begrain ooy
andarmngedadoabll evitterdspest foathenpaimnbadyt o AHBWirf thaibSiance to be
continuous rolling support

rolgf 41958 2 ST e BHsHcs BPRRGPEaR aWhets i SUbport assembly
com@figéd BAk s mard ?otﬁfabﬁé‘%éﬁbﬂs%r%gﬁeoﬁgpgeﬁécq which defines

surface being symetrical abo ongl t udi na )
a gyibstardiafhnicanbodgus rellingsiupporh sogace tmegiremimbegnéndgsular to
tudi nal axis, .the central region being .
SR A HE BBl B SeBEOH, B ) etica
absuttthedongitldiyalenis bhtheumasBedy hng Waleea 'canrQIer,egior} extending
di rection perpendicular to the I.ong&t_udl nal axis o
acroge tﬁ’ﬁi IPNgBHG INakAXE cthengapisaly Fegion ihejingirairangsad és contact the
th transition between the forward running and
turning positions. 15 Preferably the support surface
extends for a distance which is between 50:1/0 and thle
full width of the main body. This allows the centra _
Pr‘%"é‘ia]{‘%r? %‘fbsttﬂ’é“%{@s'{é}%'wov% S%Haﬂ?fé syrfacadn she dieetiompeendicular
' 1 i [ ' Fofd 0
o e by 2 A oAt BBl ARy B Srbures
smaath tignsitiem batyveerothedvanarmgeonsigyand henisgmusitions.
assenbly houses a conponent of the appliance, such as
a notor, in order to nmake efficient use of the space

PreféiabiyntHd Sugpdte QUHaca exfdHsVior bl disfihca! which q$ g%gv?@eﬁ BB9% and

stability of the appliance. 25 The term “sur
they full aviptiyohs maie &odys Thist alivesitheocentval regioToafithe assembly to

e AR 4B, b #05 o0 obeEBaigh. andthe end pottons to

have a reasonably gentle taper, which aids handling during turning.

Advantageously, the support assembly 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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clean or treat the surface in sonme manner. |t

i ncludes, inter alia, machines which apply suction to
the surface so as to draw material fromit, such as
vasuoinnsehganers (dry, wet and wet/dry), as well &%1/GB2003/003135
machi nes which apply material to the 30 surface, such
as poli shi ng/ waxi ng nachines,‘ﬁressure washi ng

machi nes, ground nmarking machi nes and shanpooi ng
machi nes. It also includes | awn nowers and ot her
cutting machi nes. WO 2004/ 014210 PCT/ GB2003/00313-5 4

A N LT W

amekp? show a known type of vacuum cl eaner; 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 Figure 3 in use; 10 Figures 6 and 7
E1est nandoHiat & Keoivh BIRReEE NagtHED ealfiter head and main
body of the vacuum cleaner of Figures 3 to 5; Figures
8 - 10 show the roller assenbly of the vacuum cl eaner;

Fhukd 9uR®ss ddacaith darshavadcbeianed WRE aBeafdalntert b #R8avention,
Figure 13 shows a cross-sectional view through the

roll er assenbly of the vacuum cleaner; 20 Figures 14

=. 16 sho s of housing a filter wi.thin the roller

BBt Y T B2 90U Rl o En i By o

housing a notor and filter within the roller

assenbly; 25 Figures 18 - 21 show alternative shapes

bfgured 6 end dssembthg; conkegionelet®en thz4clsdrewhaad ehd esain body of the

assenbly w tp two rotating nmenbers;
vacuum cleaner of Figures 3 to J;

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;



30 Figure 25 shows an alternative roller assenbly wth
tw@, Jo@b@LsRg menbers; WO 2004/ 014210 PCT/ GB2003/ 003135

5 Figure 26 shows an alternative roller assenbl yPQfGH2003/003135

a |l arger nunber of rotating nenbers; Figures 27 and
28 show al ternative ways ofSConnecting the main body
to the cleaner head: Figure 29a is a front
perspective view of part of a mechani smfor connecting
the, main body to the cleaner head in a first
Figrt ozk etipwpasi tltemative goliee- 28bmbby avidi delargawnahbéher rotating
nmechani sm of Figure 29a in a second (unl ocked)
MEMPAFt i on; and Figure 29c is a front sectional view of
part of the mechani smof Figure 29a along the |Iine
[-1". Figures 3 - 13 show a first enbodi nent of a
Figte¢ aunnal Bageyiw 2R8midehwayd 8 BoRaMn2 Wb mafn bOHy @ the cleaner
assenbly 220 and a. cleaner head 230. The cl eaner head
hea@30, as in a conventional upright vacuum cl eaner,
serves to treat the floor surface. In this
enbodi nent, it conprises a housing with a chanber for
g r / F ur-e ino , I
FigUPRTY L BEBEUSR WAt T2k QM 8 BT 5 LB e i
bod?%ﬂmnﬂieamh]ehdmduslafi‘nar(lozﬁé’d)lpmsnmhat ably nounted in the
chanber such that bristles on the brush bar 232 can
protrude through the inlet slot 233 and can agitate
L8 . r € h t head 23
Fi 15113-91; 19 %Tﬂéél I %hofbtggecgg%m%mr gfat a%?aﬂ%r i, gngeb ng (unlocked)
gxﬁﬁﬁrgﬁied not or 242 positionea on the cleaner head
230. A drive belt connects the notor 242 to the brush
bar 232. This avoids the need to provide a dr|V|ng

ect i bet ween t he sucti fan and th rus
Fizf b ob  FentaerHongn P b Bk 0Eds RECCATHEE O FRGHE R ong the
lineC@n be driven i n 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
coupling to the notor which is also used to drive the
suction

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, 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 positionea on the cleaner head 230. A drive belt connects the
motor 242 1o 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



fan. The coupling between the notor and brush bar can
avVperHau#iiel y be via a geared coupling. In PCT/GB2003/003135
alternative enbodi nents the brush bar can be renoved
entirely so that the nachlge relies entirely on
suction or by some other foFm of agitation of the
surface. For other types of surface treating
or emaisf meow tdrebycd eaupdmghie dw IﬁB@Jr(%hiClil recdlslasedpp rdoipyeitfm giction
ns for treating the ro ace, such as
fa“-g%?P §HPW¢“ap%%IWCS“ % g mOéoroz}n u*&i%é“p%ﬁ‘ﬂ:, ?]rﬁ'x’j“a‘hvﬁbz Pe Vi ¢ geared
cougl' ﬁ)lv\ﬁt{ rrraﬁgg eﬁIboHHﬁerﬁé ﬁl@%{lsmgﬁdca%% ﬁ%vé@gﬁtﬂgﬁr ﬁ’? that the
ers to ease novenment across surface. "The
madbireaskss digiadly 23GucsSorconnewhedother fdis ofedgitatiadyf A& Qudice. For

t he vacuum cl eaner in such a manner that the cleaner
othgreypps XFCuFfapmTaating maskipes therleane aad o’ Osiapfinglada gppropriate

me%lgz?rnt?éaﬂlaogloedﬁ !)rS SLH'PAQQ ‘M \M% %%h%g p%?,‘é%hﬂ&uiﬁ%@gxgaxocfispensing

PYone’
noz8ledge.t Th%'lgﬁeﬁfac‘éﬂﬁnthé f&&aﬂﬁi Reddozlo 2D ircSudeWrsdlBebllers to ease
about its longitudinal axis 211. A yoke 235 connects
movdameenfra¢rashoely’a2¢0 to the cl eaner head 230 in a manner
which will be described in nore detail below The
mai n body 210 is rotatably connected to a roller
1@@@.&%@@1%@%@’13 Wi tedl tS %e&haﬁhﬁ;dy%@%f Ffie QB SnBPR%uch 2
10. The roller assenbly 220 all dows the apparatus to
marlmer ¢ees ithey clepnerhieschdd?30prehdaed 1al amgach veithr & er sltiecesisathe main
of the roller assenbly 220 d the connections
bodyds eBPEUVA! hERHENFD Wi I HrRC M PREFRINERISEIONasS & iR BoYFd from

31d62§> ndad pf whh | 8E maqﬁ%sggbm ?égm@{éq I8 %%&%dﬂﬁms 211. A

he apparatus to nore easi | manoeuvr e
yoke has coneadist thenadin bady 1 ol teankenser Haad 2G6 uh efrianheamnehich will be
si de the nmechanical connection between the main body
deserippd4n QiR detad|BegdWassenbl y 220 is by an arm 540
whi ch extends downwardly fromthe base of the main
body 210. As shown in nore detail in Figure 13, arm

ThbARin bedIEs iarahtablyeconddctddto b eoBbvasgmalysI, twiBdiDlienat the
which the roller shell 510 is rotatably nounted. On
base 19é the gain bedyd2 ). ddhefolissassearly 780 allpy's tho Apragatpgfp be easily

pUSilbl% 5y Ruljiltgtc}f ?lg\?vlp :}u Q{i)rqgce %hg ggglgy of rtgxe 1%5169%?8%“%'1% 738 and the

st 'seen

con%gcno\{i@ R0 0A28QiPeddyCBRD @rd ARS8 k8ler £ssdiblyned0) zﬂ@d}de roller
210 has a handle 212 which extends upwardly fromthe
ass¢roplyol2Q remdndiien 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, 335, as best seen in Figure 13.



body 210. The handl e has a gripping section 213 by
whﬁ%w0amu§a» can confortably grip the handl e an®CT/GB2003/003135
manoeuvre the apparatus. The gripping section can
sinply be a part of the handje which is specially
shaped or treated (e.g. rubberised) to nake it easy to

or..i.t, ca addi tional part which is

D, b
T}]%Efg?sw‘g&’o% 2R rhandien 120 highgpreends uphardly Sl thedppaf the main
' -1y in.Ki.gures, 3 - 6. Th _
b0 230° Tt MRnlRL B ooy Moh 23 bl 8 Jsrrenariaipionably eip

therbaellel etdndaniogu Ve ghi€ egpaBatus. 1The deppweNdeeén Yan §itfly b art
outer shell 510 conprises two hal ves, one of mﬁ?ﬁ%yigap of

the hale Whichip gnecially shapeder Genied e sevbbeariied)ogendierit basy to grasp,

fixin [ |.ocate in.baores 586. In this
°rellfr§88?§r$e%, S |‘*"§ﬁ‘%\;}é BieEnte i1 hgMll e an angle o the
lof@aaIHl 86 f bR Kldle, ROMIWNIiAEi g 3 Shape of the outer
surface in the direction alongthe |ongitudinal axis,
there is a generally flat central region 580 and an

ar cuat Lon 585 at each, e where the dianeter, or
TR Fal ST choni B8 S5ELT SuBsFoVnen o Faim it Figures § - 10,
Cdr®eHh; - ' r ds, .for. .

o o e Tora) L ama BB ERe B PP dlubfip ghowm in
Figre Rawidhocad be Bedured fdgathee @ptfixahgy @8icANodtEIsh BoM8EI86. In this

in steering the machine alon%ﬁa straight line, since
eoedimiRltniseO VG TRIL shapupatheyTalles 220r mignblenacharss].l dswking at the
|k b dyr ing kwards npvenents. The . .
shiges P g Al Rekree o [0S BRNEINHiohe e ERg b cis. there s o

getaall e die teagal esgio® $80hinldears tarddated B Ab 1589 zﬁhﬁcﬁ’e&ﬁf lwhere the
.of the invention. The arcuate outer ~regions 585 all ow
digrpRten @ nWislslay of dhe ehgll Pd\edegreastre Fibdecentraln fat usgion 580 has a

| ; chi [ differen I rectjon.
o SR8 LRE RS, PR S o LR b Tk EHl 2 ey
We Glale fosidettat 210att @ntrAPFRYEh @dsPy Q%8 in SWehac88e ridchid alone a
al so beneficial to provide a non-slip texture or =

straight lingy sincet e machinerosll newrdlic mnoftrdigte andlib ¢gss9hely o wobble
510.t g _ai rip on sli.pper syrfaces such as hard,

B sCePhGs b ot A Ty F e Eiosr oot Beipirgased or

detrBase8UbAEARd hl1Y €0 YBaidiQe tHa WAL B A ;ARG IR PrEOWiate outer
210 of the vacuum cl eaner.” The provision or %

reg ot I83dles theppaintbody td srdletosardssenet dide whekt Huad wiktess to steer the

RS0 RSk ST o SRR Ihd e e o
IR 510 BPRRBHES AL LR A CLIBYNERA 8 e sona
(eX200 4t 03O EF GHBAHYI! ARTEES DT 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.



8 Referring to Figure 11, the shape of the roller

MPPABY1#0chosen such that the centre of nass FEUOGBI03/003135

the roller assenbly always remains in a position in

which it serves to right tge machi ne. To denonstrate

this, Figure 12 shows that even when the roller is

turned onto its outernost edge, the centre of nass
Refmcrvrmﬁmg@.lﬂr thej shape of s Toilghsuréace as Plilcﬁ’én 59ch thaf Hygncentre of

masgsvggnogqb Wl e? a%sggti) eal?;v(l;a]r;{a gé:ﬁlg%}ng grd tP8§1§o 11} 8'11101‘1 1f g%‘ves to right

the Pt@a%htrreo MFo a'éaﬁorettareemgf Ftdtee s GHEWE ura@gvenwﬁ&tiﬂefrottepls turned
l'er surface is al so sel ected such that the

om;ol utstcwmmobtetd@emet deatre @fitmass AOOnwBsstidle d.icb tlnehevmocbﬂ edine 592

assenbly and a point on e urface of [ 1er
cragn g Hich Baso LR aurtar Hogas BF Gl CRETM T4l Gt feadency o
1etL§ﬁ@é(afs{a8 ookfigncentral region 580. The effect of this
s that It requires an increasingly greater

force to turn the roller, as the roller is turned

further. fromthe nornal st ralﬁcg runni ng . position.
TheTphapgiof it aicusie TeHen 8P| brthe FAIGT syTigeats alsgpeleqier sch that the
sl YL UL Bl Spald ST RIS ST 0 LR o e
surfd€ f theRflet Bl@dllem‘dtdalsesb@ &ief hb Gdseslbn € Hiradranae stigioseiay from
the main bodg and particularly the ducts 531, 535
the @r:mtrtteegron at0aillhanffedt of rt@y skapredp thaet Iieollnr@rana@ereﬁt;nglyﬂeawr
the flo urfac st .e ene
fordfo g a0k SO ETler o b bARE S LRTFaBa) Shigh: running
positich. t MG eChigRRRE JTeRd ABEr kifell SNOVMR dabh RhaUstess Gorithdihal axis
In this enbodi nent, the connection between the main
detbmaiyies thi@xend ta Which| thamein hecadcmllttatoos stdee Tlos s dfosen such

thaf G Fihe SBREh A e o (G Bain PBgtcularty the ducts

53 lF'égBtSrfrthéjgﬁﬁt he QhichRBey SRBNGELHOL ds§ex§ﬂ?waﬂd"thg'f%ﬂr%urface in
35 can rotate I ndependently of the main

thnbmdyte&]:@me@tosmloe forward, central part of the yoke 235
there is a joint 237 with an arm 243. Arm 243 j oi ns
the yoke 235 to the cl eaner head 230. The other end of

Th@ R AdAcA congter&tnagétwe&r)% gﬁut eowelélaﬁanﬁé ctteﬁgr B3 230 is

about pi vot e joint 237 is of type where
- shavhein Bigpestt ael i freshic ambsdintat atgarcnmtecoone bamethehe main body
The plane of this jointed connection 237 i s shown

21Q ppe tt@secanmélegﬁ adle (3s8 thy farmeoy aivake 235 MG Iataulateg to each
encg ZP% the O ﬁ%\ogglpgmg 5 t ethl': OrBHéﬁ‘ lﬁg Pn%lly %bs %{uthgre a8l of the

ound T
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



I.CN,. | bstantially perpendicular to the floor
\gl’]vrofzté‘%‘leﬂﬁ(‘men the machine is in the WD 2004/ 0142RGT/GB2003/003135

PCT/ GB2003/ 003135 9 forward running position), or
further inclined fromthis ppsition to what is shown
in Figure 6, works well. As arm 243 al so carries

airflow. fromthe cleaner .head 230, the joint 237 . )
forfidd riifine fRdt, FtARNEE irieaan i pod S lg Fé is shown im
FiduRSHe&brik QvalPK & s 23m- 24Bis, 8iiR0 gﬁﬁ%w £8h hB1RANYOLEH 230, the

mounting 241 of the yoke 235 and joint 237, allows the
joimrei3fi thaidir2 1A aimiget dvat asvirth24hmored Wirh resss@nblypk@2%p.t o

be rotated about its longitudinal axis 211, in the

manner of a corkscrew, while the cleaner head 230

This&FBhL SR o Y BGbeal Mo‘ixﬁtﬂ%?ﬁ LRl f%lf(réeg%g 2\56}%15?237 allows the

arran@emsnt a causes t cl eaner (0] pOi’
maimb@ly Zi@Wogéth&ok it theasllbn@sembly Txdyy besrof@ddodtedt b @tsitudinal
its longitudinal axis 211. Figure 3 shows the _
axip @4 | ¢ inote meRnneH piva CETiSEreHa tHe winrapeiradi 33 0gemains in contact

st rai-ght |iLne iLle Figures .4 and 5. show the v um . .
wihEEPt G, i Femisefiaite RiSed e et Piad Bt fithoint in o
new dirB&:idtPdsth® 8 bddyis rSrate@ @bb itk oRERuA@RAIQRRI AL Bure 3 shows

position. The longitudinal axis 221 of the roller
thezzos el fpr 2 aidsopackivard mavemhente of tooght dimd whittehFiptlwes 4 and 5
| ongi tudi nal, axis 231.af the cleaner . hegg 30. TEus, ,
shqws Q%CY?J@QH@M%%Q P diierenhyRing pgsetionph J5€ By main body
n DV e ena.full; I ght ~- :
L O TR e b gy R 8, 221 of the roller
assambty P2y pasallee mirdrite Clobmaand withhke idmeondser Hxac @31 ahthealeaner
fully reclined position in which the | ongitudinal
head, 230. o Thupthe KiC2psh ROBGA 3 sEaichuEse-afiedPii) hogdyapdie moved

. | Qor El.: e. 4 sk t Vae N
P08 R 855 AR o AR BRI 21 of o
mainbaded perbéndidudakiol the flabobiirfides ahd adullydédliabd @skiSion in which

211. This raises the longitudinal axis 221 of the
theylgngigding gxiggd & @b the MAMPOLY Pies isebssantighy earails! toribs flpeipurface.

with respect to the floor and which is facing towards

the left conpared to the starting, straight running,

Figes it ifefvs thd hachugldiaeer hehitt @3 drdiethagen. the MiMbody 210 is
body 210 and cl eaner head 235 causes the cleaner head _
rotated ang-qhesiltise Avaat &8 lengetupiont axivi?d 1piThas sdidee the longitudinal axis

oppect j.ons, bet ween .t he oﬁgo 235 and the majin body
22 R e 4 G S e et e aghe oor
an@hbhRW istrhen £t RARES thRead c6BpheHRb thd Ha6R8! 8t owl-hﬁlmﬁ%,g‘posmon.
floor, even though the hei ght of the yokKe 235 vari
Thagn¢lmednaint 23Gdyetiveerr tteatnenh. bddie 2 40 cndtaeaneghead 5385 cafses the
the roll allows th
cleaner head 230 to point towargs 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 583 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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Qggg to roll into this position, while still providing
Lot Y490 the main body 210. The extent to WHAQ@KGB2003/003135
the main body 210 is turned in the anti-cl ockw se
direction determines the extent to which the cleaner
head 230 noves fromits forward facing position
ltﬁggpﬁ§1mo 004/ 014210 PCT/ GB20031003135 10 the left. .
therjell. shhf $realle Aimpsten Pass O oigihegpllemassempiyeatot a8kyeatioms the main
I I t Rl to.rgll .gnto one side,
boffto i@ b 1E et w2 il ikl of ORGP B
Figure 5 shows the vacuum cl eaner turning towards the
right. This is the opposite to 5 what was just
Figles or shoets the rvap i clegnerouirheg ltew ards The righii. nThiedy ti216pposite to
o t chaockwi se. about .its.longitudinal axis 211. _
wigh w8y BBl T SR e b B0 5Py Blo Ripiause dociowice
ab@S& SR Rdthal R 2 1P0SHHd ' hSid i At bk
respectcio theQ%%odppaﬁ%ﬁiﬁ?%ﬁmggmobég?ﬁght%ﬁgfﬁé ?%gm roller
assefrgihy 220 nptar 2 gotitot Mbidt mrihelmed with akghect toutheifihr and which is
f(dpoositi,ocrf. The joint 237 between the main body 210 and
2 I B o G OPRARES O e SteT e s aig8h BTN, Pesition. The joint
23P 0l fisin gy b i j | Rieng 30 |
cont a%e?o%@trlliﬁ%] hdgﬁ%, I ég%d'lg#éhgfg%gt 'ééo ?%g?%nm%(ggén%% hF %de"JO to
pomd|tbwardal thewseht hehibostyll temaialdg imtenthdti withakd o6, The arcuate
~while_still providing support for the main bod?/ 210.
Iegion: S8 x Laike Filepatlews b%&i tq TeYdptopthds pesitier. rveule siilk providing
lise djr j termnes th xtent .t ich the .
suf B ndl G4 0, - FhERTES B R il A Fuinkd i e
cloph&isei dieclionassmninbethe iegitht tol Whibheh&RieAn&a@dYd 230 moves from its
houses separati ng apparatus 240, 245 which serves to
forpvardh{psing pasitiondigyerds g Wghtot her debris froma dirty
airflow which is drawn in by the fan and notor on the
machi ne. The separating apparatus can take many forns.
Th¥\engifi b8y 210 HeSeesG¥SdrA LappaRad 840, M1 52RRRA 3EMNSs tdremove dirt,
which the dirt and dust 1s spun fromthe airflow of
dugt padfoy péher Zigbde fomi baigtyrairlow which is wrawnin bx thephe an€ERotor on

0 2 723. The cyclonic separatin arai.us can
e 1T bt PR R PSS B e R TR bn W S A s yclonic

sepa@dtin@Sapiat O e wARGL t!ﬁx@ rdirtTJi‘ﬁa(‘;l]%srt fi%] gﬁﬁﬁgforgﬁ% Iaﬁ‘ﬂ@\ﬁ A the type

cylindrical -walled chanber second stage
descgibed mepefilhgn, Hobstnepie BP 0 Y4£21723t o- coni cal | y shaped,

chanber or 25 a set of these tapering chanbers

arranged in parallel with one another. In Figure 3,

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 paralle] 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 18 collected in a common collecting region. The second set of separators can be
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airflowis directed tangentially into the upper part
ofwézqoﬁ/ﬁ’ﬁz]‘éycl oni ¢ chanber 240 by duct 236. LarP§ayGB2003/003135
debris and particles are renoved and collected in the

first cyclonic chanber. Thejairflow then passes

through a shroud to a set of smaller frusto-conically

ed. c I hambers. .Finer dust is separated by

B0 R P U TR g MRl 6Tl L T fionbtts ot the
batiord OMVEed, ¢! Wil ihBY MBgiHaR: 3@ ir di

separators can be WO 2004/ Oi42]S P%%%%%%%o&@&aga%d their dirt
outietagiithegtep, Hoveevewithtinathwsi of the disd sepuratigy apradus ik @bSmaterial to
tlat t he, top and Z\tﬂgei r dirt outlets at the bottom or

" RIEFPEAEVERUED AR e seapmatien pf dushifeams thegidlew epwldzaqually be
cabiigl Rt AR hisisTsud e, oo -

However, the nat ur e Sgg{ t5 %1% C%Use%' ﬁéfz%gbﬁdait?’%egﬁ‘g%p%%{oﬁé box filter,
ani gletmistanatseparator bosomhd ethet &SENGS depy@nhe Qgpﬁﬂt@s.t IS embosdiments

i{g‘gar ation of dust fromthe airflow could equally be
of thF 2PRY 2Bt WhISH B8P BPhCURBLelganens Hhaimain body eat honsel equipment
- I , ro box.filter, . .an
R i ¥BbbL b8 RRHBBOK ) LE i B0 o cxampe, for a oo
podiepiag atdchtheappatadt Body daarhols BinfEt storid 11%&1@ Wax.
apparatus which are not vacuum cl eaners, the main body

can house equi pnent which is appropriate to the task
le, for a f|oor

d by .the. nmachi ne. Fpr. exa _
Al 5@41??%?%%_&% B Bty 58y OB AR SRR SHCAIRR Tprpfirawing air
in®ttE bphrhtulUrdh@ed id Q chhrhd? radhidH BLe fth{ inef! Bésé!ﬂn{}% 220.
the fan, which together generate suction for drawin
air into the apparatus, are housed in a chanber

A%ﬁuﬂt ed i{ﬁ]ﬁi de,the roll.e assenblr% 220. A nunber of
CINR AR PW Qush SR HHIQY250uBg ke mrehinge hiiAwly, an airflow duct

cofthdcsd 1hé clédhedhbdd 990 Wiele mik & SPEhlé JallGuf c‘fli%l{hgf H&a%irflow

230 to the main body of the vacuum cl eaner.
dugf isf loogged duichini the |left dtand anint @igure 1) dfefdkeh288] @n@kher duct 236

Fiq re.S% of %(,0 e 235. Another duct 236 carries the
eﬁtﬁe &ty | r BRT: KE YR 233D $aparipar appRrages 240 on the main

r : i . . -nangeever.
BT P00 T IR g ol

2351 am sterytokese 285he afackins epanaial ROMES @Parkhife rig&iam@ 240. A
Suiig%]carri ed to.the separating apparatus 240. A 2

¢ TSPRATHYR 6 48 RIRSFis dpscaibeq prote &ullieincourtat¢rmagional Application
wHWol¥4hg our International Application WO 00/21425.
Anot her airflow duct 531 connects the outlet of the
separating apparatus 245 to the fan

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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and notor, within the roller assenbly 220, and a

o B4 rfl ow duct 535 connects the 25 outle <
m an g{r%’d notor to a post motor filter on theECWG320"3'/""3]3

body 210. One or nore filters are positioned in the
airflow path downstream of ;41 he separating apparatus
240, 245. These filters renove any fine particles of

scof T RSB R BB Sl Ao

motd?'6f QFvi3Y tth@ PEOVH 48y Aaf ich®bn firhdhes,, theapdseehdor filter 520 also
pre-notof filter, before the notor and fan 520, and a
servédh 2@p ahy Gibﬁﬂcaﬁdbﬁ@ﬁ@%b@m@bwheﬂz second filter
550, called a post-notor filter, after the notor and
fan 520. Where the notor for driving the suction fan
has c¢ n e I I o,
Filtef, Z5s 00 hteg gtesé}ﬁﬁg cSOrré% %ogpgegsrt??ﬁ{g%{&e r%lbt&{[%(ggg z@tfﬁfér housing

ComP{das\1@%o o2 t}EﬂeE fFibtersag s arfah ¢etisin genarial thy f1d:tenp$seﬁfe>l§ato maximise
| east one filter located in a. filter housing

the aQummbaf §yst capiumd bwhééﬂfeir|a§5§rn§1w@n%w<awa &¥pPS ?f At cgmprises

he filter, ass t Ut o

s o bE o SRR L TR 8 Y Pyt

capagfty L RE GQIREIBE ST Iﬁlﬁz@afﬂdé iffieR erMh Bheabsblk of atappling very small
iTectly in the air stfeam and has a | arge dust

dustretiziasi ngh capadilesyof 165s bheors viren.iis tan pEPKlegdog@sream of

O
e%[] l{chg ok R8N RE Igg 4o d ﬁﬁ%s@émbhh eEkaples of suitable

o0 retain any escapes fromthe foam
f1ltef's| il%%howhl’hnscblﬁ:hln&rkﬂtﬂwal Patenamgphmtop hurhbére WO AB/30602 and

dust is able to exit the filter assenbly. Exanples of
WOLlli423BPe filters are shown in our International

Pat ent Application nunbers WO 99/ 30602 and WO

01/ 45545. 15 In this enbodinent, the filter or filters
In 112§ BmbBedimeAB URs fted 6t filkes amibothbadyni2d th thieirgainédogd8 28hows

a detailed cross-section through the roller assenbly

220. The outer shell 510, which has previously been

. h wn Fi t 4o 2
Fiehn Yot B PRy sLscet g PR O St a0 e e

shelf %‘T@ ORGhShaM gréviBudif ®eéd lsﬂlcﬁﬁn ﬁlhﬁb{lre5 10- a0 eisamonited such that it
bucket 515 and a fan and nmotor unit 520. On the |e

canhant witdepspact mmxpcmmnd:qﬁys?zlo bhedRys Wmﬁﬁnwhl@ the roller
shell 318 zupeozfl:j Xno%olrQDuacl(etn%SI d a% a%crl] gnot&'ct?mp g”d h@n 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 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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roller shell. A shaft 519 passes through a hole in the

c&¥R PW481428he end face of the roller shell 510. pBRafE2003/00313

519 is supported by a sleeve in part 541 of arm 540.

The roller shell 25 510 is rptatably supported on the

shaft 519 by bearings 518. the shaft 519 extends

along the longitudinal axis (and rotational axis) of
buckRieS ?%pmcbrrhesfﬁgm aip frofapit 06 et moter bhtket & 15pdﬂlee1t0115125wbh310 is

ket 515. the rig

roudi ity SUfheeEort he MO HHCRE: SEeY birings SThe lThe gaeiOh kst 515 is
motikte 5 ' b

e oD PRAON {00l Pl o8y 228 0T dufiort et iy o motor
buckedS butoges dithtthe 51533]11 bb@b akthesugp &0 d[]d:tﬁbﬁﬁleOﬂTm roller shell 510

pur poses y provide support both for the roller °
Ca“sfl?éﬁ? aSOP@daPHE TRGter Ruilst > lweyhepdhe oaashing is moved along a surface.

3 t.he u

T T ont ot Jrhe e ar b ineer 12T oy s Ty ot zpe 535

coniraunicat atitbihy istapost @e netor hiekerd1sr hugkst dBhdedYirflow from
bearings 516. The nptor bucket 515 is nounted in a

the SPRAIAURS PRAFHHSE RAP, 140 pnéhenmam bodty 220 dirapidy s ppoinside of the
T E A R f e SR A CPTS

to 1‘éd@c&3’1m§1@é 8inke ah® Witdlod B@cl&@%% aHHCtKQtroH_’élr'ssh\@ﬂeﬁ] ?rErm a double-
machi ne i s noved along a surface. The notor bucket

skirgied Hougiag ferothe Han ded trot@3mjt 5 Wiy gnaait g@iﬁetw@aﬁ:t}ﬁa 83ds 510,
515and 535 communicate with the interior of the notor

bucket 515. Duct 531 delivers airflow from the
separati ng apparatus 240, 245 on the main body 210
directly to the inside of the notor bucket 515.
Thel\ﬁau rand meptohuanit 880 aschomoted rwithin thennblir butke J1Gt @aran angle to the
1 cket 515 1gﬁlps 10 to relgce noi se_si nce the notor
On% IR0 PREOT (Rycked S lonan] thyirpllen sliglh Sg@ubihas serves two

t

UL TR Bl Olind MEght RO hotBr 20 40kl aB30 lkilre of the
rollerothell, Lmithe &2frei of granityt efcthevfanhind thb@r 0Bl & albiekerittb &R centre

at an.angle to the 15 longitudinal axis of the notor
of the, giaxity 5’?@%%@1% éOlleélaFSémb;%h anfl secpmdIyTH; isnprevescbe mighow path
[ i t h i ght ,of the
ﬁonﬁgl?]ggagcztoﬁelvglnc? Iﬂy@ ou%nqjt e{oé 2' mtsz}oof %{]%mg Plbﬁl |néci;or unit 520 is

sup;smddl withinethe tnlilﬁot: bﬂttkree 508 byt dsyatQfack Bed fo@ntsaleﬁlvlmﬁu% axis.
is aligned with the centre of the gravity of the

At t}é@/ @Fbﬂlﬂrﬂdr%qlq die Gyiy beiween atvardlysrtinging mbs S xwasaes pm 522
ot LGSR AL Do B 380 e e

_ 531 to the mlet 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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20 supported within the notor bucket 515 by fi xings at

wachwend2of its |ongitudinal axis. At the |eftPAEGB2003/003135

side, the cavity between outwardly extending ribs 521

receives part 522 of the or. On the right hand

side, an outwardly tapering funnel 532 joins inlet

duct 531 to the inlet of the fan and notor unit
AirTheardiednis tlreetam e aniOI ¥HE 529 n\ﬁthm Q@ZOH?{aPs?Sf‘dn‘P]IYahyg@l%%Ct 531

an \Aﬁ’ﬁ%&f fng ch%ﬁn f%gpgg tLl}Fﬁutb rtgggér} 8?'&81' unit 520, it is
colRHRA%N d}ﬁnlﬂ)élféwbqfecﬁe BYot8r BEdkep345 W axbs el stleddimct BBS. Outlet

an an notor unit 520 and fits between flange 523
ducaids theiek treeairfferce e mambady 8t0.bucket 515. The
funnel 532 al so ensures that incom ng and outgoi ng
airflows fromthe notor bucket are separated from one

Ouﬁ'&o&\g?g }@@-@a?%‘lt/o(%ﬁél?ol&r (E’% & 829034 08313k, it 6'3") dfi’che main

cane an and not nit 520 witthin the rol
bocBsis @rtiter Hoysing f@tthelpost th@or fidadSIUnArfrdmBAuctGideis carned to the

ai rfl ow has passed through the fan % S|rqr'&tor unit 520h
1owec falc:f; ofcthe [fidtet bepsHigd PASHHEPRETHS Wttt #hd pRILIASH exhaust to

rds. the.qu t u o
atrr&)gpll)qrg d rtngh é/lerrltlr}vo%é ?ﬁ_\ etq% th%gf?ltebgghél 839 e.[t&?a;%:gittmb apertures
are GHD D38 2EAMAEKS Bltdrthdub@gl5dmer part of the main body

210. Part 552 of the main body is a filter housing

for the post notor filter 550 Air fromduct 535 is

carried t wer th
o SRR 5B R 20 PHEoL 88, Ol el B pRRYEL Hpor wpen e
maEHne at Mo RRemeuridhe yekitant ThE smﬁardswnaﬁy Qf dihacéd lsb ehat it is
housi ng 552. The venting apertures 10 are di stri but ed

autamaunzd]yt Heplbydd whethdwsinaip Body 210 4t Aredghisosiapds, thpefully upright
262 is provided,on the machine, t rovide s 0
posien. bl arg Rl B TR B R o R R e i s
Do % fnbly is arranged so that it is automatically
epl oyed when the main body 210 is brought towards the

fully upright 15 position, and is retracted when the
mai.n body 210 is reclined_fro

[ |
Thﬁl‘@éﬁ falv@ﬁe ralf}ggloé a}tgmau\ﬁ ﬂ)élf]rgg @nafo gﬁ?téfaﬁ él?ﬁrtipgen described and a
nuﬁBQ &QH@?J%ﬁpﬁn$g¢3?§hbg§s j ust been described and a

er o ese w | now be descri bed.

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 withiﬁ the roller shell 600. In
Figure 14 a cylindrical filter assembly 605 is housed within the roller shell 600 with 1ts
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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2\90 zra"}/d(]gn%nbodl ment just described, airflowis ducted
nt'o an

of the roller shell, and the space within the roller

shell 510 is used to house;g notor bucket 515 and the

fan.and notor unit 520. O:her uses can be made of the

o SERE il e S St
uselﬂlr 'ﬂo%\@ fBorh il Chud SONOUBRE Wl &l\tﬁfi% :Bf el k6% n%(?? adially inwards,

In Figure 14 a cylrndric er asse
thlcmighhbhelfﬁtér whediimm, tohike ro@hirﬁrccﬁbeif lth Gle50R TS air can then flow
| ongi tudi nal axis aligned with that of the roller
alogg, ghe| coregnd ?ﬂl‘é‘@]eéﬁ)lﬂqflsg%@ 80R viagpilet dugticde. air fromthe
outl et of the separating apparatus 240, 245 on the
mai n body 210 of the vacuum cleaner to the interior

In Biutehe, adilteers 18h€ douhRQ. traMRvardsly brdt fifld Rilled H?etll @(Q)Z The inner
carries 30 airflow fromthe intérior of the rolle

suriphe|of UaDoolleTHrdel &lpeqanslbﬁeptovuéed wiitht Sabﬂablenbmngedor\/\{écunno the
/.014210 PCT/ GB20 0031 t ducts 601,
g UG Bk Ag&s R LBy %193% t‘AéH%BVSthén inlet duct

611d o6 Q
T S

leayasvibe oler shdll vaghdletdict bi2.eTherfidferimatetrial téreinckide fédm and filter

f the filter 605. The air can then flow al ong
DAPER PHiGH i AHACTREL OF ICHD [RrnGHE S0BIHACE. BBt 106t TiRicmedium

re80%d B thdabhigyr € 15, a filter 610 is nounted
P transversely across the roller shell 600. The inner

surface of the roller shell 610 can be provided with

suitable fixings for securing the filter 610 in
1°’Hlfea]c6e15 Sirpidardp F1gyre WA it that g didier $85 |1%m¢u@t¢d9fvlﬁp1tse}on°ﬁu¢mal axis

1,~thr h interij or
aighk 85! FAI Sk BGEn Db, i h SR, SHEhBL R o et
dirdchigno d@ndspayeSrdh @id &ﬁekt@fcs&?ﬂ)@' 1h thd PolREkh&t 66U CHu&IR2 provides
The filter material can include foamand filter paper

meghani! suppertfpetherpligr sgell pnédeesinat sairnaidlawe t he
surface area of filter nedium presented to the
airflow Figure 16 is simlar to Figure 14 in that a

To khint:REes® 25 theSHi MM R £6h Mo ke [{)ﬁldeﬁﬁﬂ'tlﬁ&%lﬁ?lshéﬂ%@ I"iéwever as
aligned with that of the roller shel . The notab

magli fifterseane @owsliferiate falkars,calhick dvansttrequire 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 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,

out of the roller shell 510, from one BfH&B2003/003135



({f’/‘é to atnosphere fromvia apertures 608 in the
"t "YAEY | 600. Duct 622 provides mechani cal PCT/GB2003/003133
support for the roller shell and does not carry
airflow To gain access to ﬁge filter a hatch can be
provided in the roller shel”600. However, as 20 many
filters ?re now lifetime filters, which do not require

as RIRMAYPINFRAWRI WgFighe Horomene durt e sTend; e offse Iiuak,as shown
3| acceptable to fit the filter within the
lam#g}f%EnPﬁ% in a |ess accessible manner. In each of
t hese enbodlnents it is possible to provide an inner
~shell within the roller 25 shell 600, in the sane
Figagnlfethoss amaligmasive R@@ng@mm&s nmmimg@dam andringtor enft3nside the
the inlet and

Th [
rolg FsenBfiGer € Mt bstmedien Tiag  erigeg oniere 55 foller shell 700
with QaHb e BEALS a5 hh&itsPinkRE shelhk roil@r dFledl ufo@%aﬂ-?’ot@{édaréénd the

t he exhaust duct can be nounted on the same sid
motdneuckt! &r>. 3n asisemiflyw aksict bmeﬂlaﬂt tad theet fan Tane mm)r unit 520.
ducts can be mounted in a side-by-side relationshjp,

Hoifigysso i e #3940 Ren E?§/7d@31f315081t1@6§sd93¥r@VFf§9scrfythe fan and
oo I Butec 310 PRERLe B 2 UL 10 By v

an abtteer708t it amtmm@emap@sﬁ@fedrmmm it @pba;rﬂ aBA JONWnOthe hub of
unit inside the roller assenbly. As with the

rollgr /@hgerdnmesnsipnt ialf qitlgur@ E3ndinheiegonay as thsl foder 700 rotates.

AS? E‘gljtﬂr%laﬁgma%g’%gélgg} ?g)né%ﬁ04< %r%i‘t?(gﬂﬁ fﬁ’g \%Fr&the Hefor is 2

brubiMledsetnotokd sudn ab 1l Stitched frblQWtafelC mdtar, th@e Al ndtObd Ry carbon
fan and notor unit 520. However, in this enbodi nent

emigsipng fr@m th%n@t@r g thup mlsdbsmmedém péstimhrorf Blteraféhen air is

15. Air
airiRy SspryPIRt et R g ErSipblr 15 arel pegia 6 opien of sul

proVvitignOtHe! %oﬁ@%nb?or@@ﬁhﬁ@o d’heHBest Qott BerySHBRAN o?rtﬂé second
702 on the hub o roll Thi s nmeans that a

SUpPOTt |agm mszame&mphsbmmtiedmad}alla:ﬁ thheupmirt for thOdller assembly is
%‘t % afurther alternative, the filter 710

Pro¥ist ? Vglée%?ﬁ PP R oget her. Where the motor is a
brushl ess notor, such as a switched rel uctance notor,
there will not be any carbon em ssions fromthe rmtor

Altemativdhysortadditeonadly| ths solleeesieibly map hstisenmharacfivd t@nhponents of

Wien air i di rect xhausted. fromthe roller
the JORUHGE SR 451 BRI IES ERB Ao 80 ABSIE SVt SBW/pr R 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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WEYddon;4 he second support arm 702 (which doe%wﬂ%éBmmymmmi
carry airflow), or the second support arm 702 can e

sinply be omtted and all of the support for the
roller assenbly is provided the first support arm
Alternatively, or additionally, the roller assenbly
may house ot her_active conponents of the appliance,
ThoR i3

Va8 HONBRGHY Brherral\ahARe. sAsstiiorae i Highteat Pngf Yéplegigal shape
V\ﬁfhd{rﬁﬁca@em%’sr 8{]? rg 120k 'SMD\QQ i}llwﬁ%r% 1?0 Arhehte s&ﬂgre hlas the advantage
appl1ance 1s self-propelTing aleng the surface.” 1n

tigen ahd €oree abderadatol wen edadiereiains eRAk@h] HORPAANBMS is tumed
can be housed inside the roller assenbly, such as the

frope 12otira sl eppaniagi peFitgpaineeubehdsienetbétvieen dbs centbredf mass and
S e of .roller The,enmbodi ne hown iin Figures 3 - 13
SRR reBlait Ot orlanl L uskh PRGN The, SR e PRl e Prmgpenie of

RN eolleAPREENBlyeHE ERIbABS suffh@iE8aid8 conddntS ARVhA h@BISoint 237
of alternative roller shapes. This list 1s not

bemtesndetie £65 bed thehdemtr headdi3@ mirsrs cohstpetss thomain body is rotated

jllustrated,. are. intended to fall w thin the scope of
A Frimetidaal Fris 2#1)-“ s simpldies the JOIBIIRS FluirempRiEdetween the

IH%%%QQ&QQ%?%%QmB &g§§?@3/003135 17 can have a

substantially spherical shape, as shown in Figure 18,
or a spherical shape wth truncated faces 811, 812 as

shown in Figure 19. A true sphere has the advantage
Treppatipgdhe gpd dagesqrfi the drheret Rasnthe Henebis| & refegiag the width of the

r&]?é}sa%ﬁ%mgﬁntft}g%a{ifpéfﬁrqg gg%fﬁ%s\gblﬁlrﬁ%ot {[i)liéﬁ?%oagg %%e@' g&ltso, the ducts

runni ng posi ti ance e

earfngendflemss tandler sufletetd ekt REnGONGitRMe f10$:15@ the machine
because the di stance between the geonetric centre of

vigae 2aHewpeé fo edkenp|the auar miest put of thausurtice Fegnet AQ shows a sphere

const an hei L0f Jaint 7 . between yoke o
A0, Al S8 aPSRE N30 Pishir o s Arrenigd R i o constant
dbaedtet with AtRhEehheAPOML 814 &t dRAGHHUdI nal axis 211. This
simplifies thejointing requirenents between the main

body and the cl eaner head 230. 10 Truncating the end
ﬁﬂ%oesbo%{im% gsﬁ&gﬁ %&v@%sj{axtxi?ig ﬁ&%ﬂﬁ%gég% iyt \nglg gt%i‘?(%?e }otl]l?n g member.
SR GRNM 6hpirss RRtbelpkdBlEYd.{ BihesuBethy AbROemibdiments where the

ducts entering and leaving the roller are Ifﬁely to
roid e ssanblgcomprises 4 par ¢f shetl-lilfe pdre APach3heEach 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 accommodate 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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ll.owed to roll onto the outer nost part of the
ﬁ@?’g@é’.l?ﬁ?gure 20 shows a sphere 15 with a centR@VGB2003/003135
flat region 813 and Figure 21 shows a central ring 814

of constant dianeter with a m sphere 815, 816 at

each end. The enbodi nents sho above provide a roller
ssenbly with a single rolling nmenber. A |arger

Wﬁ%r‘”‘é? UparRtationsh axes of paitdeid. Kuglet ebicPI40 Revidhowechanical

sy 16 8, ol ey ssgently com ] SeS
Thede pensenivhys mowaicabthe redtdtel d%g)éeicgsz{gﬁ&%%ﬁ&lpget%%gleaduct 745

conbi ned support arm and duct 73 a art
qngl Fanabed emabdurhicvedi Fastlyuntct J46 @uUPROpivotdbly Adnted to the

A r,._bucket, 742 fits wihin the rotatable parts
19%'%?%%‘2?2%6 §55W¥ ’s&’? QHCta%ﬁé GepthsrrigiAin meuged Ap the motor bucket
RGVAAL B SnotbP bRAIQY I7db NG . arts 731, 7

i's that the sgace betv\eérf%%ggthrgg%i&} Iﬁ%)ge SlllprPOfWéhﬁs%% 736 and
™Orection along the rotational axis of the parts 731,

732, can be used to accommpdate a duct 745 which

carries air fromthe cleaner head 230 to the interior

e dga6e BEIMEN 1he s i cal connection

bet V\%en the cl eafltg@ ééablgﬁ)%ﬁ?%?r E%&m SBSPH p, aggpmmodate a

doivirty aimntttesebdteatunasotot thsfdeGHE @8HteSb@did: 242 & a brush bar on the
onbi ned nechani cal connection and air duct 741 is

cBRPEed &3P o Tha drivingronatction sambe echibvarkist a Bel2and/ox dehe,
space between parts 30 731, 732, passes inside the
not or bucket 742, and then extends in a direction

Astdholvni s TN OB4 KA AR bnBICH / i an :
with the rotati onal axiQ)sI,1 of ;”gf_tg %f%gﬁ-gﬁeg}%gﬁﬁ%&ﬁ%e aligned
WifoRedanotasc Haere dhe rotipmbrakes 821, [B20t of 73R i8S meelbersa®3, §24 are

L Vs air flow to the npin body of the vacuum
eg%léﬁléé& Imf(ﬁléclﬁ%?rgfré&ﬁ\vﬁ“% s in which the required
degree of articulation between the duct 745 and nain
body can be achieved. Firstly, duct 745 can be
Itgs wispaisissibledarpredde chreher Monmtotatabieipkas. FtRed S86@REh ¥e 2 much
5 can be ri y nounted to the notor

the duct 7 i dl C
1%5%1%‘8?“%%4?% s THHC ge ech7ifee ity fogtatehbltyan axle as the
appithet hevddSossR P nd_. 740 ..The

Iz%gcel bet vv_"éen the ? \%fg ?egtlg%a%ﬁgf %gﬁ?%g?ﬁ[§ cargall bg mogpted about -
adgedr vos.aetbnmodateta ofldcidpanideereeORNGH BRtRSE WeBNHE central
rgptorf |hnS| de ‘%’26 not or bucket 742 to a brush bar on
TGS OEAREr MR, PR R iy Figyre 8hnide rotambieapartse82S can all

hARhE 8 B ARG 42064 9% HS&LE4 about an axis 826 which has the shape

which is required from the lower surface of the roller assembly. The rotatable parts 8§25
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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Aa(fpﬁ A in Figure 25, the rotational axis of each
r ol é{ KéHber need not be ali gned with one anoP@BGB2003/003135

Here the rotational axes 821, 822 of rolling nmenbers
823, 824 are 15 each inclinegyinwardly fromthe
vertical. It is also possible to provide three or nore

; t deed ere can be a nmuch [|arge
S DL e Sl S5 ol B RERL: BT b6t pons. ot attmtantlly
fedb @ tthid hagHeén r fmved al o

e )66 Bourdl1e in&REQ ﬁﬁwﬁgr s Cagp%ra}usb\gh%ﬁﬁ dgven in a

surface. The set of rotatab
SHBI@HE iR® a |inear axis, with the di aneter of each part

decreasing with distance fromthe central region of

the axis. Alternatively, as shown in Figure 26, the

TRt ABh BeRACHSmE he sane or simlar
eRAchmiDh borﬂ“hecw%?ieghg% whi ch has the

size and are nounted

Fefeapeg aghinah Higuree quint el the @inbiieyn QW8 EeS Wk f.t
Leol I elg 2gssen‘ol . The rotatabl e parnts 828 erﬁ&@ oy 6 and the
ABFY heagd o} 300is piap Bsyaksi 28R \&hl@h rlnawauemt &80 foriaed bt tplar@l which s
parts which are

1 It h l |
i dhgYd Q@%JJI% AR plIE bt B 22 Al el B e 3hein which the

r ot at

j@ni $esi @n U&thﬂeti Rk whiDg JAeHS|
notor or filter, as Wpr evi ouslﬁyHa%escr |kga%gqg?00d§’§gf?mn° the joint
23fBech thahthe nléne %}%p‘cetl’mfjomhs noatnlab vithSHe Mg\fbudﬁ{v;%}] 885 of the arm

| def i t surf
26 i RLB AR P k2 ol b a2 g of e Bevention dince rotating
tHeOloRt ideBahotuse S0 289 (A hfe{r?r%ea{gk QY Qrgfé%fag rﬁ@gggﬁﬁ%véoﬂmm he

turn with ease. As in the e I men
joint 345 spol 4120 thEplendCTs GBABGIAORIAAMmed KAitH &cﬂbﬁ&ﬁfa‘fﬂ%ﬂj axis of the

a:(n? al thedcel%stral regi on of the rotatable part,
“Bar 7 sustanigly é%?m%lri}cy ar i s Gor Rigatmabviiedts wmachine in a

rcfr@ﬁf&ﬂnﬁuﬁln‘owsﬁﬁﬁ§ 1}}?&\9@ A éotox rgsu]t%hébcﬁﬁgré %&pﬁﬁgp %es:gﬂl further to

is driven’i'n a rairg

Whatiip sb@\dly inhRguteh® urlfmlmrsulll aaeteRef eid di
nd 7. the connection bet \Aee}\n&}tﬁgwrrhgcgcq%anér head 230

ur es
Wﬁil’gloé{ﬁdvhfiﬂ ¢ PRy ihEdeeaout is Wngimdinakexi2z35 whi ch

has a joint 237 formed at a plane which is inclined
to the longitudinal axis of arm 243. The angle of the

Tlpil mem barwabti atin LB and Sleier h&S25R | r
shown here. W have found tha{é g\r;%qﬁﬁ rgsgaﬂd7asa

t“feoE’IHPt whzesmétu cWethaye feund thitansle2@tnotiegre of pj\;ﬂtal nfovement is
i tudinal s of the arm 243 is
reg}gggg% tam ¢ BO{)H&I’dt esmr?g?mﬁqto‘iﬁnx@ ffteevedh by aomars mipxedfform of

Jjoinkeal dommestidrOn Si nce rotating

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 233, 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 yoke does not cause arm 243 (and hence the cl eaner

head 230) to turn. Formng the joint 237 such that

the plane 238 of the joint is inclined with the
Mehyiideial axis of the arm 243, and subst ant ipalrhy/B2003/003133

per pendi cular to the floor surface (with the machine

in a 15 forward runni ng positjon) provides good

results. Inclining the plane™238 still further to
hahat iﬁ Sh?Mﬂan Figure 6, or further still, increases

TRE BXEMORE o IrnTIHEN (QivnwEy 2hE aidio8B52iab kn wthoey vitaga S51. The

| Nyeb [ ted about its |ongitudinal axis.

colRalBh b R YR HHIER 1 F03H abicparmalaesle A bepa ot to be
eqeilvelent ionphigtihes piang # aciid offel UEh;PI ' o .

shaft. Vg have“fogzd'that mhifg%gaﬁeugggf%%hgl %Pﬁ%ﬁ%ﬁ'cm}b“
IMGTp GRRBREOMS 10 imglemend 2ait rechiises post share, betides the\cRABAthead 230
a“&ﬂﬂIQQZPChéeEfgﬁgy a nore relaxed formof jointed

connect’i Ao Ri¥gui’e 27' shows an alternative form of

t he connecti on between the main body 210 and 25 the
cl eaner head 230. As previously, there is a yoke 235,

 Pamaéh fendenhit¢rher yeok@nneciunnies et tHeOmbiheo B aﬁldbtﬁg)élelaner head is

llabou%.t rotational axis 221 of the roller assenbly.
HIURPaEd milHgresi-g2ab mere: Afhefars. tisi edmnpesiqpi saxnpiidey 2 voke 901,
eachOSEsS SN tant |3 : d 230 _The  difference.is
at thg forvar d@? 50%56%5 %%) iﬁ%gglo ecofggc.‘aqﬁé? 0% TR §ody about the
rotetdrat exig of ehaitollshiagdenitsy. THE bémed paticabrahohsid & s a joini
| opgi tudi nal axis of tﬁ% arn1243,pthereIis a roﬁgbpﬁgsajmnt
904 Pt 13GONWHICEIPIG SO f droeserahead (aoiglkowdi cdithes diertialor via an

. gltudinal axis of .t arm 243 and WO B
ey 30 e dBon Bt a6 4 e ¥ g Zpar Thofommsetion furer
contpHes 23 Fookith & Birrh G035 1 R 343y 1 Ah e 4852 ang®y

shape 851. The conbi natli gn%(S?él%r?&é@i?gwgshﬂaéggdgn%gg aP'the end
pofigny POt 98, remdretenal gl anghias The tuekfreusieh DOS b@s a central extending

equikal ent . to oviding a joint at an inclined angle.
- porfil U8, Pllearn Vb Wi Bahgsdo e GURBEPE araty attached o

it. (TR lcef@Ntpad§oh D0 BHAVDE B3 iVRE By SPAGE the ;
_ cl eaner r?ead 230 b and the ?)gl %ﬁé@@%’%&“%&@%ﬁfmm 207
m 9 jeint IP¢hes aate ookt iteejotrmnmgicsieosht hefroREBeih b SotEBdMwhen, for
exboiytgnd the cl.eaner head is illustrated in Figures

S e dRplignce A3 1 eoitanding Bo%i Bethe &b¢ HRkegsrigrshews in the locked
oYL i 8layre €8GH € ti 03; of the yoke bein
p_qonnéctdﬁ?% to tﬁegﬁgﬁéCE%Q?Qgé%Lﬁs%%gnfﬁﬂFofﬁFﬁﬁﬁgﬂngtothe
appdinnes inftht hiendiiglpeeitansRedilisht méRs GRMshaknPRRY beDrMided to bias

t he Q{OKG' conprises a joint :

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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904 that is connectable to a cleaner head (not shown),
either directly or via an internediate arm such as
t Wosmoi/hilqgstrate in Figures 7 and 27. The connec aqax
further conprises a locking arm 905 that is pi VEFEJ&B)%UW('"’”"
attached to the yoke 901 at the end portions 902,

903, and extends along it. TRE 1 ocki ng arm 905 has a
central extendi n%h15 portion 906, which may be rigid
h@vﬂqclkmr:e@'ﬁe%QD Tyt enfhrememrbympubﬂ opthenitatl assehbigored 62 during
1e&&m$g The cent{hg glortl on 906 can be received by a
conp?eﬂ%ﬁ"?g??o Ro t&hgement 907 in the joint 904,

so as to "lock"™ the joint and prevent it from being

rotated when, for exanple, the appliance is in the

Thet mm@nah@opm oo tihéockinakage 505 SheWe i i
Belnal tion F| gure 29a. Thus t he cgganeﬁrr \F]lgg% w191°h$‘9nwmd

{ﬂvdtér?s F‘a b it pqetryceg*@adt%erezpecmwplmomhee%% bhe in the joint

008t apgl t ans (not. shown) may be
provi dggefpgé |E{§§%F %ﬁcen @?’GE Lo ghesematempts to apply

rofanoikil fgreanon @0 ckaivaid seidi 4 ﬂeﬁ&tem%@d ‘h!?fﬁt %Pf% LAEG s the tines

in_the standing position, so as to
de%ﬂﬁ@énaTl%aPqudl frgceothen leausepiting tink%h 08 itd plo§ -ou@ﬁéﬁltlﬁ@ﬁo&ﬁ‘es 909,
d

t.h | th b
f3% LSErB0Rs 48 e el e i '?eﬁélrm?@zgg'@&hs%oﬁnsm from
bumthMdﬁm rﬂhé’%@é{n[' l‘(ﬁ tt h*é@@% %%ﬁ \Wal, d%}?(pél g d_]qlgt while the

arm 905 rotates with respec
aPP%ﬁn%dStl@ thkestexdiegtpotitiat. ttfetk@emppl@lnce I@Q&&thﬁ[&ﬁ@%&f standing

%E tg ig‘larmlsllfted out of the. notch 7
erety & %ICWWQH PRe of dhentockmaartmPOF o aged rbacl'd’ fxeto the locked

odilieK 308 el §ing B ked position in Figures
P 29a andeé c 9\%&31;0?6 ent%]e%gl?é grﬁe provi ded to

assi st the ra|S| ng of the |OCkI ng arm 905. Motion of

0 2004/ 814210 PCT/ GB2003/ 003135 21 the | ocking arm
DGEPRATY BEFWERR | the A b@giy mpdithp adanchaesd dnchasmestbybe rigid.

?gﬁ%éf?g%@g R o B e Po btk Eie et e role
SiTEr e
S (VS T B o
aVOHiS[IhEdIEE@ fo¥i e@rd ¢dH dﬁlzx ﬁrraﬂcféﬁl%ht Qf'ﬁ‘]egﬁa#%g JC{IIIltﬁ Z)gtvg)e@g the main

defornms. The applied forcethen causes
bOdﬁ’émBébe plgenagfhepthe not ches 909, thereby freeing the
joint 904 for rotation. This feature prevents the

connection from
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 23

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 fiow ducts can be
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10 being danaged in the event that excessive force is
applied to the joint while the appliance is in the
' osition. If the appliance is returned to the i

§®§ﬂgpﬁgﬂgposition, the central portion 906 of PHEYGB2003/003135

| ocking arm 905 is urged back into the | ocked

position in the joint by thé2force of the resilient

nmeans. 15 The supports between the main body and the
substi@eAeh Meadpides. Nothe K iR REy 9 Fexiphl GHLE: £8:. 50 -

a pair of fI%xibIe support %u%%%”%%?@xggégaéggﬁ%um WHiZh lies
alongsiieebe melbamiodlisepporassenbly 830 to the cl eaner head

833. Wiere flexible tubes are used, the cl eaner head

can freely remain in contact with the floor surface as
AlthdignnBER DoAY b EAl ; romside- to-sigde or tw st ,

fabO‘u]t . it | oné:‘gl?[&a%nlé!e}go&&‘fn§. th?h%oﬁ(}génsé%e g]eer)‘i’;lﬁq éSSFH‘Eg’s In an
altetrutd Binbodana®l tR fayv ah@smbioe dgesk hohsd MPHR GRAMP!RAy. This
._arrangenment of mechani cal joints between the main
SIMIBRESE BAJUEHBS 6P@uIsaenisedthe Ghadhmer since thereoordy madsond wWafa duct

n ] chani sns_can be, enpl oyed. 25 | n each of
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it wll be appreciated that the invention can be
applied to vacuum cl eaners which carry other fluids,
such as water and detergents. 23 Cains 1. A surface
treating appliance conprising a main body having a
| ongi tudi nal axis, a support assenbly which is
attached to the nmain body apgl arranged to roll with
respect to the main body for allow ng the appliance
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4. An appliance according claim 1 wherein the support surface extends for a

distance which is substantially equal to the width of the main body.

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 region.

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.



8. An appliance according to any preceding claim
wherein the central region of the support assenbly
has a substantially constant diameter. 9. An appliance
according to any one of clainms 1 to 6 wherein the
support assenbly is substantially spherical in shape.
10. An appliance according #€ any precedi ng claim
wherein the support assenbly conprises a plurality of
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assenbly such that the support surface rotates around
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to claim14, 15 or 16 wherein the support assenbly
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clainms 17 wherein the neans for acting on the fluid
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support assembly is arranged to return the support assembly to a normal position when

the support assembly is tilted away from that position.

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.



19. An appliance according to any one of clainms 14 to
18 wherein the conponent conprises, or further
conprises, a nmotor for driving a further conmponent of
the appliance. 20. An appliance according to claim19
wherein the further conponent conprises surface
treating neans. 21. A surfage treating appliance as
claimed in any preceding claimin the formof a
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wherein the rolling supgmp surface ort1 the support assembly is rotatably mounted about

the shell.

17. An appliance according to claim 14, 15 or 16 wherein the support assembly
comprises a fluid inlet for receiving fluid flow, a fluid outlet for exhausting fluid and the

component comprises means for acting on the fluid flow received through the inlet.

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

vacuum cleaner.

22. A surface treating appliance as claimed in any preceding claim, wherein the

central region is spaced from the surface when the appliance is in a turning position.



