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WD 2004/ 014209 PCT/ GB2003/003132 1 Surface Treating
Appliance This invention relates to a surface treating

wappkioaszo®e, such as a vacuum cl eaner. 5 SurfackPCT/GB2003/003132

treating appliances such as vacuum cl eaners and fl oor
polishers are well known.; The majority of vacuum
cl eaners are either of the “upright' type or of the

“cylinder' type, al | ed gcani,ster or barrel cleaners
in some countri Mm upri ght vacuum
cl eaner manufactured by Dyson Limted under the nane
DC04 ("DCO4" is. a trade mark of Dyson Limted) is
This irslanen talatéd gursarfice feutingapplismce) smaimes 2 varuni slesnea. mai n
body 10 102 which houses the main conponents of the
vacuum cl eaner. A lower part 106 of the nmain body
h 0L Qr f r i ' - Abta A t
Surfacg SET: Aoyt sBies Ay lcl Ghatland HELE balRcts At Rl ABin
The mafR@y af vaeguapanat use dfidr bithe Sepighat typgodofrthe ‘dilisterdnge,
other debris froma dirty airflow drawn in by the fan.
called TheistenPhbyed gleansrs i some sorEes. f AR EEREPERT %%}ﬁ%ﬁ gacuum
fine partigcl i N qt:-he ¢l ' a
cteancs i 8{alg Ry 1l nFRA e B TR (IARREL thark
of DydcdAVEImi®AY is0sholwaeinM ke o dYhd 9Zcuuhh Eleter Toalpoides whatih body
the cleaner head rotates is horizontally directed. A
102 whighponsdsrie mhiselonpoReints oftheriteda sleaneic b $9 W Reft 106eof the

. Jower part 106 of .the main. bho i.n I X : :
i NIRRT AT TR Bgay e gl B s §nipe s the main
body 4166 hbiRS sbRe ok bf Reshratk2appardilie 1AL+ URp SheAg @irt, 2t and

then pushes and pulls a handle 116 which is fixed to

other d¢teisrfeom abbidy aisflowhisawh dmhe the fane Theomgiadagn ¥2edsrehouses

B e A0S0 HROSEL 1
moun%ﬁ, 028t g&iﬁé% o RRAdwEP8nd BY the ¥nh bodl 10211 @aM& atiBtaBodthehich

ust separating apparatus 104 via the dirty-air inlet
the clebher Imadmetaies isdfortzostallpratiroctedr Avsappéing wheel $0tisrdewttedion

tot t ti 104 fi i .
cach 5ol 5 AT PTALR o NEF SRR Cad TadsEEersionei Py fpein
body 10 & lsd)2ausDeRRIISEPAE 2086 vhiPTOL R th@kdduaiVclendrhid then

separating apparatus 104, air’is conducted to the

" pushes ledipulls m lomtleet 16bwhimh isdoeddodhe nidimwodyef, thasttanéta The

e PR e S S i abiSs BoFPer

di sadvantage in that they can be difficult
A dirty-air inlet 112 is located on the underside of the cleaner head 108. Difty 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 ﬂbw
duct. 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

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

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

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

They can be pushed and pulled WO 2004/ 014209
wWEOAeBR09O3/ 003132 2 easily enough, but poi ntPELGBR@®3/003132

cleaner in a new direction is nore difficult. The

cl eaner can be pointed inpa new direction by applying

a si deways di rected force to the handle, either from

| i
casilyp 8RR Wt poffind the BB 4f l ab ¥ RN eamer¥ st g sloamer
can bagoRfed ihe nelvodifeciibh baGgp E&h% E@idewta P& fo%eatorkﬁx\'héndle

direction. The only articulation vveen the main
eitherifopmestandstil or IVdahenO‘hB@dlelﬂaanes fomkmodst ox’rhmkwmml&al’ﬂhys causes

e DL B i s L e e
directfdHP pﬂ{é by Mt%"?zltﬁm %@%&g%@ﬁﬁm ﬁ&jdl)pfb e 6 %Eﬁé heg‘dsai’@i% is

rat her than the main Howeve e maln
aboutrlotrizpatally dimetedexkit 4, lvﬁﬂch cdregine pafaieldwithahi flaor surface. In
horizontally directed axis, as just described. 10
some APFigh, Y CUYRY, eleppah thenBPpringrvhesds L07 g mounted on the cleaner

head MQPXI{ ARl nbiyody. UREHG: %@%Héi{{‘b%'dg;}%‘ ggt?tﬁ%ly?\gé%lted to the

exanpl es of upri ght vacuunﬁ eaners

cleanerdiead abouwhi Horizgniall g dsbosdaxib,hs st det2iBed10 and US
5,584,095. In both of these docunents, the vacuum
cl eaners have a base which includes a notor housing

Atten@)?sdh%renﬁéeﬁlnrg&%e#gq%éaseemg rﬁgﬁ%e&\%%ﬁ? ofo up %ﬁ Qgél}ugéf: eaners.

ase a bod ncor por
Somej e&ample\efqutpri@ﬁt fadulm ¢ledrtd enalimpenedaRinoehvitbigityRilehown

ect to the base about an axis ich is
in USof'r 3%31513@ Lb(eeﬁé%gf)%r In bothhef theteaddcumahtsashiesvaofur leéeaners
have S5 $p hlg%luﬁ' L Lt AR g0 ot et ot Opiecgion
betweed tth€ koa¥@Gind B1 Bhin &@Irﬁ:@i‘ﬂo@ﬁes *ﬁeﬁlﬁU&@al' JoiltagnRhViihits

sl ender stick-1ike main body. exanpl e i's shown in
rotaticmpl H@Vﬁ%nogbthe(m@le pody rw;tferqueQb it ylleab@b ehméranhzead waich is

e _bas her one ts of
Onent% BURECHT Leﬁ-ﬁdof H%?ﬁ a?%;%’elweff‘? d‘i‘flt VitPed to
thehoﬁtbﬁﬁLvaCS are |ighter MEIght and can be easier to
manoeuvre than traditional upright cleaners, they 25
gener ally have a snmall dust separ ator, a | ower power

and smaller filters,
A furtlfrlte)r Ess common {ype of vacuum cleaner £ 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.



filters at all, and thus their inproved
manoeuvrability cones with the drawback of a | ower
wa@p@aioi42eat i on. The present invention seeks toP@I/GBR@E/003132
a surface treating appliance with i nproved 30
manoeuvrability. WO 2004/014209 PCT/ GB2003/003132 3
The invention provides a s@8rface treating appliance
conprising a main body and a support assenbly which
The ifveBRoMpeshities & harfads aehgyapplidner cangesng @ rmid body land a
respect to the main body for allow ng the appliance
suppews apsenrhdy Maichais onepniedsigrthasmin bady andhgerneed 4e sdlhiyith respect

housi at. least. o conponent . of li
o o B4R ok SVigBF SPRRREN of ol ARl e dSuppor
asserﬁﬁl@%um?*at 1eh§t>6netcoﬁlp_@neapsf ﬂh@@pﬁna@ea positioning a
cofnmponent of the appliance in the support assenbly
makes efficient use of the space within the support
assenbl It..can al so increase the stability of the
The G55 ahiba G SEOAoHeTEo ) o B ot 5F (B aplppcyend
itfHif 2E BordPbhedt bGhe ABMidiBe B thERAMSor MemBI§trhdl@s @fFicRent use of
13()Slt§)lLlllui’c’§l1 f(l)ogv, in V\hiecﬁiﬂcas% f1ui dﬁi%nl et%ma?{d. _outSI e% S nm_ayeo
the spaseprithih dedsupport heserblyp Joedn Assianshse. tha kebitisynakthe eppliance.
acting on the fluid flow can be a suction generating
means, such as a notor driven inpeller, a filter or
i 8" AkitPace d2iiBfies ABYi¥e bhSneans f
Thego %%%%?hgébigﬁgé &??ﬁ?ﬁ' he suggoﬁg gg%enﬁ]@ sucehansor
actinghuat a tflued clemt, ie vdfich resShod itlbe adnpoleentmay degprogided in the
with the centre of _the support agiﬁnbl EF this .
SUDDPIBHRERDLY o 6 ARG SRRACHBE PRLJ TBELIOVGHR g 4 FielRp ggperating

meaﬁ’gi, E@hﬁs%‘lﬁoﬁ%&’ BROL nﬁ%ﬁ&?a'ﬁ'ﬁ@%&eﬂ& Softh o?’@éagﬁratf?lfg apPpRatus.

overa appl 1 ance E ose to the floor surface.
Preferably the features of providing support for the
rot at abl e support assenbly and of ducti [

n ir into

Prefegpfely ¢he epraperent Kdoasalewibhiy thy @@8&&8#@@%3@ bot e sgnize of

S r i ch. afa] LNt erd :
mas e Emtnlss 1598 o hOUeste? AL R0A WS Y A Shuffhr
aids BlagachviEsniyN Bosiamiing Bl ruetes withinghd gupngleecpf theanehire @6 mass

having a head for travelling over a surface to clean
of thepverlaﬁ@pphﬁ@e clge ke flopr emanner. It includes,

inter alia, machi nes which apply suction to the

Preferably the features of providing support for the rotatable support assembly and of
ducting air into and/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
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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surface so as to draw material fromit, such as vacuum

cl eaners (dry, wet and wet/dry), as well as nachi nes
wokioglo1ie2ppl y nmaterial to the surface, such as PCT/GB2003/003132

pol i shi ng/ waxi ng machi nes, pressure washi ng machi nes,

ground marking machi nes angd shanmpooing machines. It

al so includes | awn nowers and ot her cutting machi nes.

WO 2004/ 014209 PCT/ GB2003/ 003132 4 Enbodi nents of the

invention mﬁll npm;be described with reference to the
Emboq{rﬁéﬁtﬁgﬁthe'iﬂven‘fﬁh%il oW | Hés%ﬁb%d @f;tﬁ réfeS QW A kN Bings, in
type of vacuum cl eaner; gure OWs a vacuum

whichel 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 show the

Flgureéiolniﬁ%% e 9%%8&6&? ;ﬁ_l:lﬁl%]gle rga?'ad and main body of

vacuum c ur és to 5 Figures 8 - 10
show the roller assenbly of the vacuum cl eaner; 15
Figures 11 and 12 show the roller assenbly in use;
Figure$ ghaves a sacsboveleance iaesoriants with bn embedintans ofthe filesntion,
roller assenbly of the vacuum cleaner; 20 Figures 14
- 16 show ways of housing a filter within the roller

Figur@sSety showHaWasudd cRaawsof #buad b e agdi ve way of
housing a notor and filter wthin the roller

assenbly; 25 Figures 18 - 21 show alternative shapes
er as enbl res how rdl
s badyoglsthe

. of ro .
Figurdd & b I T RS e s e o
vacuuﬁibl@dn%%f‘ﬁfghi/& :-‘ft%'ﬂ er asserrbl y with tVVO r ot at| ng
menber s;

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 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;



WO 2004/ 014209 PCT/ GB2003/ 003132 5 Figure 26 shows an
alternative roller assenbly with a | arger nunber of

WO odoaniqzg9 nenbers; Figures 27 and 28 show al t B€TY@B2MS/003132

ways of connecting the nmain body to the cleaner head;
Figure 29a is a front pergﬁective view of part of a
mechani sm for connecting the main body to the cl eaner
head in a first (locked) position; Figure 29b is a
side view of the nechanismof Figure 29a in a second

- | g Ction: . _ , o
Figurg J8 PERE by, RS Rl duiep] Rt 1o, hiuhBlr of spiine
memtkgng the line I-1'". Figures 3 - 13 show a first

enbodi nent of a vacuum cl eaner 200 with a nmai n body
210, a roller assenbly 220 and a cl eaner head 230.

. Th I e [ en | I ri ght )
Figurp e i o anmer euiivea™Ds F Bafefg e RRB) vbBY bl cipsper
head;t hi s enbodi ment, it conprises a housing with a chanber

for supporting a brush bar 232 (Figure 6). The | ower,
floor-facing side of chanber has an air inlet slot

.2 and_.the brush bar 232 is rotatabl unted in the .
Figurg 3% S BOGIFAIAL DY, el § e hpy R AP n g i
body /16 ElGr hBAPHA itsh@odiRlUPposti, 233 and can agitate

the floor surface over ich the cl eaner head 230
passes. The brush bar 232 is rotatably driven by a

FiguofGh) K3 Gie BeRert oo RRERTLHE b HIRREOTowifs ot SopHs (BFadRd)

positi®@land32. This avoids the need to provide a driving
connection between the suction fan and the brush bar.
wever, it will be appreciated that the brush bar

Ho
. can be driven in _other ways, such as by t ur bi ne
Figurg,R05 F 4 groatr feFEARAyVIFH é’&??%d’f\}‘% Sebanist sbigure 29a along the
line 1.BCT/ GB2003/ 003132 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 positioned on the cleaner head 230. A drive belt connects the
motor 242 to the brush bar 232. This avoids the need to provide a driving connection
between the suction fan and the brush bar. However, it will be appreciated that the

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



fan. The coupling between the notor and brush bar can
alternatively be via a geared coupling. In
wa@bkdoannen? ve enbodi nents the brush bar can be peroBea3/ 003132

entirely so that the machine relies entirely on

suction or by some ot her f@rn1of agitation of the

surface. For other types 'of surface treating

machi nes, the cl eaner head 230 can include appropriate
or exhppahairfiay, arbgatdonglingito the sustoswhichdealss usdd msdrive the suction

| i shi,n d, a. liquid or wax .di spensing. nozzle etc.
fan. e PRl Yelteroteyiatof mad Rafsh ke 455 SReaivalp eyt & gehred
couplff@@lh altehh@¥SethBo®ARSts tHDVRRR Bhr 41 Wénﬂ)vég regﬁfé%r so Gt the
cl'eaner head 230 is connected to the main body 210 o

machink echieacntirel b strnéionion by soime athemdiomeof dgitation b&thel sesfper. For
head 230 remains in contact with fl oor surface as

other {'ypes (ph iSHTadsERAINE ARG the FlasRpiolige 20 Unfadeing lidg @ppopriate
r.at i i ti _ : f : : :
man RETAASIRING Ve 8 o IR Mgy ensi

nozzl@abwut Thé¢ $owerrfgid oflihratleat $e@d 230 Aan yrtiele?23halt IR tS ease
the main body 210 to the cleaner head 230 in a nanner
movewﬁ‘ri‘”c%?r%slalsuﬁ%ce-descri bed in nore detail below The
mai n body 210 is rotatably connected to a roller
assenbly 220, which lies at the base of the main body

The cRafker hEhe 23®islcetnasakiotthy md@dObalyl 210f thevRppar Aédtsr induch a
be easik% pushed or pulled along a surface. The shape
manneyt thehtherdeaney heasls 2hramainpineentadievithe o floee sidags as the main

e mai.n_h 210 and t.he roller assenbl 2
body B b e B s SRR RS B0l iR o e Hdao Saghom
side-t@lsideVisrt Wigenap B @A h lb%d%f@lbﬁs RIsdedsout #ts 1@@@% agisthan A
tradi ti onal vacuum cl eaners. On the | eft hand side the

yoke Zctvanpeiathe nanhedy 2o thibeweanerthired 330 in bowpn@1@highavill be
the.rolle senbly 220 is by an arm 540 which

dﬁ”“é%fgwagﬁﬁ%ﬁﬁﬂﬁﬁafy fromthe base of the main body 210.
As shown in nore detail in Figure 13, arm 540
includes a sleeve 541 for receiving a shaft 519 on

The nydii bady B0 iy mithteblysieahéctsd @ agolet asseably 320umthéch lignat the

t ri ght hand side t he machine,, the connectjon .
base qidfe e o Bl 6 1o soaiily Ard aHovT Bre SSREI fp Doty
pushed Sorbgl\éljlelaealgh%w Suedce. @ﬁé'shgéé of 38 RERLr £88AbIY 250 GHA Gthe

13. 2004/014209 PCT/ GB2003/003132 7
connections between the main body 210 and the roller assembly 220, and the roller
assembly 220 and the cleaner head 230, allow the apparatus to be more easily
manoeuvred than traditional vacuum cleaners. On the left hand side the mechanical
connection between the main body 210 and the roller assembly 220 is by an arm 540
which extends downwardly from the base of the main body 210. As shown in more
detail in Figure 13, arm 540 includes a sleeve 541 for receiving a shaft 519 on which the
roller shell 510 is rotatably mounted. On the right hand side of the machine, the

connection between the main body 210 and the roller assembly 220 is by the flow ducts

531, 535, as best seen in Figure 13.



The main body 210 has a handl e 212 whi ch extends
upwardly fromthe top of the main body 210. The
whaoudloe2beas a gri ppi hg section 213 by whi ch a PEPGBe@A/003132
confortably grip the handl e and manoeuvre the
apparatus. The gri ppi ng seztion can sinply be a part
of the handle which is specially shaped or treated
rubberised) to make it easy to grasp, or it can

The rééhgi@dxaéphaeﬁémcaeﬂﬁ whidnhestends sipaely sonhibetiemaf theanain
S R A e e R
the harild efid ms&dth@?@}am&mh% gﬂppm%@cﬁ@ﬁ 8dd sitdplyb&E AR of

8 10. Conveni ent the outer ell 510 conprises
the hztnﬂiﬁ Whichds spestadly @hamﬁuoa: trepted §hgwmbbatised) tgumake 3t easpiccgrasp,
can be ch |l ocate

by f
or it S3 8 e sttt 2 B hatenisicd i hen bents 1 e gilarto the

lonolttllhﬁla[ otk of 1RAHAndIeSRTHRbGS iR FRAL:E - 6 LOOKI ng at the
shape of the outer surface ih the direction along the

I ongl tudinal axis, there is a generally flat central
[ cuate ion 585 at each. end where
The opfd Sheh SHEEEME Sferosrithly 90 f-BuRan potia G4t Biews B - 10
f
Convgﬁl@ntﬁe Nhé %ufter dnef] 51@%(9%1%%9 t@@sha"i"vescgpéto?%hlﬁllx gg@%ﬁ\gn in

and extends for around % of the tot I 'engt
Figure 6l hichasmebdbbepured\bogetanrebyf fixings thixh lacdit ai bmeEIGISaI In this
region aids a user in steering the machi ne al ong

embOQ&mfaxth@ Pverdl shapr @b thedolschhesenbles datagichl Mokmg at the
shape bf %Eg I&g\te‘?%rfaée nfstﬁe 'fjﬁe 1é/n taﬁ) g?tﬁ? n%l%i{nllaﬁgaxls there is a

backwar nmovenen W dt ral

generglay) fhe centslergiofd $80 atdaneasene asgicesissed oudoh |&1d5i'vhé1je the

. Obtaining the beneflt of the invention. The arcuat e
diamegeps OF W%dgy enthesdsll A 10odearprsesmi Thenesarab dlat gpgion ovedr bes a

r ' i
consifft b A8 MDAl Bl 550 O RGEY b3 of HE BURF sy
We howd €sunguthbg €labkedthe re 1©h|aﬁis # 08drlin Slddring theHARMRe bk a

over surfaces. |t is also beneficial to provide a

straighfoling |sifge the wmaghiae gyillepsuraly) remstrsghtomddr Aess tlikely foawebble

auring kS enBlen S, o SR B Yeab Rl CRTHL vy, o

decred¥ed b Eedifld! v@lﬁle&ﬁﬂ&iﬂ@dlﬂmg&he §éﬂ@ﬁf anthe #heliti Sl Uhe hiRuitB@uter
wi dth of the main body 210 of the vacuum cl eaner. The

re °10q§r5&5| aglophthe fmagn beshttp mold e dppsr sidswhéme asegovighes te kieer the
th hi n r ov su
machiff 1h & Bl RSy R BERY S Bethuo KRR SR b Buife nerlar el e
roller 6REIPSENtANYArER: gl PHES sﬁffa&@e![taiﬁ 'aﬁ:g HRASHiAI ?)rowde a non-slip
Alternatives to this shape of roller assenbly are
texturgljog ¢orixgdon the outermost surface of the roller shell 510 to aid grip on slippery
surfaces such as hard, shiny or wet floors. The length of the roller assembly is
substantially equal to the width of the main body 210 of the vacuum cleaner. The
provision of a continuous support surface across the width of the machine provides a
reassuringly supportive feel to a user as the machine is manoeuvred through a wide

range of operating positions. Alternatives to this shape of roller assembly are discussed

later.



later. WD 2004/ 014209 PCT/ GB2003/003132 8 Referring
to Figure 11, the shape of the roller surface is
webagem2such that the centre of nass 590 of ther/Gaki0an03132

assenbly always renmains in a position in which it

serves to right the machipe. To denonstrate this,

Figure 12 shows that even en the roller is turned

onto its outernost edge, the centre of mass 590 wil |
Refergipg |te Higuae {18, thisshppegpft the Foller|suFfacesis xhoggnasueh that the centre of

dicular to.fhe surface .and thus .the .roller :

mess B30 BB ol ookl o sy B sl Tyt oflygp so et
the mAGGhHS.1 T0. depltis& 8 s AfighiRel 2adHoWALBal 88h Whe?ﬁﬁe ffitet Returned

roller surface is also selected such that e
onto i$ sttgrmestiseligoweiba cetee cemase5YT withstll380toathe tright pbhIlme 592
assenbl.y .and oi.nt 0 he . supface of. the roller
draw S RE PP e B SRE A S e FP IS Farbly i tage & findsey to
returrXdBYstdt1OPbsitife central region 580. The effect of this
shape is that it requires an increasingly greater
force to turn the roller, as the roller is turned

e i AR B 1B BT ek o
distan'tcﬁsoelt@é@f gﬁdééﬁ% @fxllnﬁis 885 BF Thd ?ﬁl&%ﬁﬁﬁls%dté’ Wit S the

e maln body can ro to one side. s chosen

surfacgusfhthe trblddr shbi riscredsbd adensniokechlong tied a@uas Gerfiet Wesnfrom
the main body - and particularly the ducts A 531, 535
the cegiral 181950130 “Hhe aAfsFiaf thisehareis dhattiheeqpisey &y ingepqeipglyreater
r f | ' it Ofnni
o 30 EORST o HE OB o S TSk P H DT i

positiamnd Tie diingasrest tiradl286hdls 516 heveach renlli guite Sori@fthal axis
In this enbodi nent, the connection between the main

deterrpigy thepertens el Which e exsie Podipean malooraedde: HENiS by ghosen such
. ich | : f.1h
oo S8 L AT 35 158 Bl Dty v s

531, 535 4thBé poeit ai Wwhivh th&eent€OMB @61érORsdrEbI§NOMY ih8 fiiod hace in
13. The yoke 235 can rotate independently of the main

this megHEAUBIE poattiathe 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

The mdoNadiéd tSnneiotOb@ivkon MUALBOLS®G, LI 264 QR lcah@alkbad 330 is
shownaibnolgitgu?els%o;ndz%lIn ;l;lTse erjngcl)c?iine%t?,’ 7the|= ior?nfecttict]nebét)\:vggn 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 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
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fornmed at a non- normal angle to the |ongitudinal axis
of the arm 243. W have fgund that an angle which is
substantially perpendicular to the floor surface (when
the nmachine is in the W 2004/ 014209 PCT/ GB2003/ 003132
forwals@l mnm positiomi Ay fpdher dadingd form thip pRaition e | whsds stk in

R PR R 0B IR AR, RS B
joint 23¢ 2&hir@fhs ahrh%hgh@éeﬁl asledth 2Bithd s s thaRsyidct id e 288al  as

arm 243 noves With respect to yoke 23 Thi's
arrangenent of the pivotal nDuntlng 241 of the yoke

d j t 237. all
This SGARgE RN of G RO RS TBHBIGE SoPh bF DUy SLateiomsont. Jipgs the
main Mw%bttagaﬁér with iR r8fldp asbdinBl ©20BNBE FotREd @b&ﬁﬁf&%ﬁ%ﬁl’dmal
e thé cl eaner head 230 renmmins in contact

axis 2 h,emfthm oranger dfag eorkstrew, whila tigestearter abab2 ¥ esmang inecontact
, aner head_230 to point irecti S the .
with g Rl Th B EPRH o0 e g e ahd 230 Lo paletin a
new dff é&fbﬁleas%héﬂl‘aﬂﬁbo cﬁﬁl‘éii %&@\M%?(f ggtﬁﬁi‘ﬂﬁf &1@91??’3&%5 Shows
ai ght

novenent in a I ne Figures 4 an
the posilniowfmhﬁ)rwamjmnhackwandanovammm distriighteliMe WhileFiggres 4 and 5
ositions, In Figure 3 the main body 210 is recline
show fhgtvgcagm sangg ngop@&fﬁembwmn‘r& @Oweﬂl@ﬁ tiadiigue 3athe gnaypm pody
. . | 0 h o)
210 152%3(5:'11\51“&% ﬁgﬂohg{l ngl ? |O¥ﬁlgﬁg'axT1§e gcg{fﬁ g?ﬁ% ]hghg Irbeztalngfr tHeORler

assembgRL0AS @ara]lhl.lmthttﬂiteﬂod)reﬁﬂemthmrﬁcémgdmdmai; txigi2ghtof Ithenﬂeaner
The main body can be noved %mhere bet ween a fu
head 236k i ‘Ghigs, Sl Flepess m?wswmacwaem m@ngThwmﬁlabodas&%l %moved

anywh%ie gc@veeﬁr%' fgnllgq%g:kf szq{l &QMLI‘M d ?ontgnﬁdl%loﬁ):ﬁs ZH1 of the

SUI' ace, rec pOSI ron-in

main betydis tpéﬂpd‘ﬁdicufbxltﬁ tl?elﬂlo@f sutﬂaee matn fudlgiretli®d position in which
substanti al | arallel to the floor surface. Fi gure 4
the longitydinal preis %i QEFhCGIl%E medy Hesrsybsfgntiadwaaglel fethp dlopr surfaee.
mai n body 210 is rotated anti-clockw se about its
| ongi tudi nal axis 211. This raises the |ongitudinal

FiguredXishow# 2Be Qhodule clehdrefurmdZd tcaea @dTiteylefint Tha nR@S bbdpn10 is
which is inclined with respect to the floor and which

rotated gntf-glockyisecharidiés loneitpdingl agisrpldr ebhis @meqﬁéh%ﬂmmﬁgﬂ axis
221 ofh R SRR 83 h P T REP ST S84 B g
and whilR is facing towards the left compared to the starting, stralght running, position.
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 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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cl eaner head 230 to point towards the left. The

pi vot abl e connecti ons between the yoke 235 and the
woraion/obaay 210, and between the arm 243 and t heCTIGB20V81003132

head 230, allow the cleaner head to remain in contact

with the floor, even thou t he hei ght of the yoke

235 varies as the main bo is rotated. The arcuate

region 585 of the roller allows the body to roll into

the lafhi Shepeysaliar shameips past 333 of the relar dissegntdy ppoenly fablpws filze main
in b 210. Th tent to which i dy 210
ooy PRl R Yo e Esp RIE PR bl et i P

the extent to which the cl eaner head 230 noves from
its forward facin? position towards WO 2004/ 014209
c

FiguipCrihasz0be veosme zleang tumang éfwardsTthe mghil | Bris di thestpposite to
art, 5 o e rolle S not on |l ows th .

what R s R op o gt R T b MR Bk s R Bppi@Tockvise

about Y5 NbRGtuBidal aQis0b1 £ hernyacHw® Gk qaRgfudiddl geg(#f 281 SHTOME roller

the vacuum cl eaner turning towards the ri . This 1s
assenbliilyg 260 jot®i 4 pogiton Svhidhats inalinedusith despecti toetle fflmor tand nhich is
.to the left. The mai.n bpdy 210 is rotated cl ockwi se . .
facing doytds {16 1 SORPATEHLP 1% piaitings ST phirUpBINgCROY fen.  The joint

237 bePREtn! ﬂlg'lﬂ:ﬁl\}mbf%g 9168%hd UleahBendQ! %ﬂcau@‘éssﬁ]@t&é’anﬁiﬂeﬁd@@ to

a position isinclined wth respect tot oor
pointatogamlsi thés right, Whitd sl remainthg inheontdcg vtitlc drepfloed The takvmate
starting, straight running, paosition. The joint 237

regiop neé i FRileRallawh diry botyodRd ielodhiterosiione Widle sl pyewiding
soonhFr SERRRT oS0 ! S 00 RIS R P W e

clockavigeuditeetion ageaninb8the@kktdnhed which lic dbhrenvbecid23®adyed Bom its
roll into this position, while still providing

forwagd faséna pgsgon; tRwardsithe Bty 210. The extent to which the
mai n body 210 is turned in the clockw se direction
determi nes the extent to which the cl eaner head 230

The BBy 20Mhohses sbpdridafpaitig2400 46 iviich eRedl® fehRve dirt,
right. 15 The main body 210 houses separatin
dust zg@gcgroglﬁ i

i ebun fromus diglyi A losehish 1t Gravemisvey Weden andimetor on

e P TR e e ot o5 MNP s oo
separB@i2fiftatdi@s APRAICGH the dAMndakRt MREY N BHH theWriswe i@ thd Gype

use cyclonic separating apparatus in which the dirt
describpgd mpye fullysinsieuaxfmplm ER e 042 72B.ow of the type

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 by
duct 236. Larger debris and particles are removed and collected in the first cyclonic
chamber. The airflow then passes through a shroud to a set of smaller frusto-conically
shaped cyclonic chambers. Finer dust is separated by these chambers and the separated

dust is collected in a common collecting region. The second set of separators can be
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20 described nore fully in, for exanple, EP 0 042 723.

The cyclonic separati ng apparatus can conprise two
waet@gmes120§ cycl one separation arranged in serPEBGBRM0B/003132

one another. The first stage 240 is a

cylindrical -walled chanberl1 and the second stage 245

is a tapering, substantially frusto-conically shaped,

chanber or 25 a set of these tapering chanbers

uprighiy i.anyéd thair fhdlinlets sid putlnie akthet teerand) el grfreutlsts at the

airflow s diregted.tangentially i.nto. t upper T
boteoffy L . 1 ot i ARG it ot PE S5RB affibir ain
outlet§ @bthk SoNHoRaVdr] Bk B5tusé 6f the aamgggﬁmdag%bbﬁmsqsﬂ nbimhtBBal to

first cyclonic chanber. The airflow then passes

the presemsuigherticphamslichet separation of destelromrthé rairglov: could ceguby be
. shaped cycl oni c chapbers. Finer dust is.separated, by .
carriedABE GO pR HHSE e Aoh (e *Cp G oBE Hhe TR sk ERIALBLPLAler
an elecftofat® 16 VrlsE k! Jiger165h 81 seé)-gpa%n a5048kus € FoPdmbodiments
separators can be WO 2004/ 014209 PC1/GB2003/003132 11
of theugppagdits wihich. areinioh vadweinn cieandrel, thalnedtis bady centhbetesequipment

..the top and their dirt outlets at the ottom _or
which appreRrial iethe itk peiarmedtng g maghites B e or gfloor
polisl‘{'ﬂg nB0hihO MeARLnHA8Y Ea h&{]se agéﬂﬂ o %oﬁhgiiﬂ@idtv%@c.
ver, the nature of the dust separating apparatus
is not material to the present invention and the
separation of dust fromthe airflow could equally be 5 .

A fancidra Bwtguer deving the fer YiehLesthen sansrale sestivarier graing air
into ARG tmte! Hotbed a%i%%%r BQ¥ndh lirgsﬁ({e' the fller agsembly 220.
el ¢ Yt & &rform of

tros i'C Sseparator or some 0
separating apparatus. For enbodi nents of the

agparapus whi ch are not vacuum cl eaners, the main bodg

A nuber plodisitove duetprery aisfloncronad Hispmagiinet Eirstdy. @R aitieyk duct

conneBFsrtﬁqg rc'l@ﬂePHea%l% C&% Nfain %g)ﬁ&%)f%@lvﬁcuufnogle efr.I Oﬁ#is airflow
pol i'shing nmachifie the main body can house a tank Tor

duct BtIOEAtB@ wWithehitlek Ve harkD asn f(BIgudnd) af FOkOR3$5.0rAsbitheti gt 236
~the fan, which together %ener ate suction for drawing
carriegjthe dirit airflowe feppdhavake 235 do hepayaidng APRaraihsAf@on the main

upnt ed inside the .roller Ly 220 A
body. R AP ERiol e algb s Bro iR e el ol T e yore
235, &1l 4 Sdpa¥ate ABscAb EeOMachifié, is LRrre@ND ek Sepaling! % AatusmR|d A
230 to the mai n body of the vacuum cl eaner. S
suitabdg metleanisng of this &/pE dtagseribed marenfudlydn pur Interastepral Application
Vvockﬁhggge 3) of yoke 235. Another duct 236

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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carries the dirty airflow fromthe yoke 235 to
separating apparatus 240 on the nmain body. A

web@ngenver mechani smis provided for sel ecti nEBCTMIBRGV81003132

airflow fromthe yoke. 235, or a separate hose on the
machine, is carried to thf separati ng apparatus 240. A
20 suitabl e mechani sm of this type is described nore
fully in our International Application WD 00/21425.
second\rfﬂtehéﬁoad:aifeﬂcn/\pccwntotcﬁsﬂlt@'oaﬂetths mpter aod Ifetr 530. tWhere the

paratin arat.us. 245 he fan, and notor it
motor; 8 (Rt FreaSRaw 55D Carkih BA iy HE ORI GEt20 Hiso
fan and notor to a
Servesgtgg{a%%?%% ntptglglfle%gm?tﬁéd%hefbg%gg&zm. One or nore
filters are positioned in the airflow path downstream

of the separating appar at us 240, 245. These filters
Filter raspasvieliesngeneraly Goannriss| aisleatt engsfiltahileaatedalfe aniditer housing.

|1, Vi I
ComEA0H RIF0 L AN AR LRI K%y o e
the anaanlt of Hudtichptred Byahé EittePaspe@blyDI@ie Ihidv&reirype bﬁfﬂl&ﬁcdrﬂlﬁlses

notor and fan 520, and a WO 2004/ 014209
a foam@ﬂle@s@udmsomm dirgailys WCHA it $tr€ta@? amgbbas ¢ drgedugf retaining

copnc o B bt EEFE e 08, TR Al 28 Ry S

dust pRFtHIRE Suchtal HaRRs o se Ithafnl danmcﬁﬁlo iths® provédedefoviRtream of
trap any carbon particles emtted by the brushes. 5

the foEmI ﬁﬂeerf ta geteimbny sfgwh@hwmqpet&npr thedoam filtess n gweh a known

| ocated, in a ter
arrangeeg, T G6P6 e aPIuigBd P TOUT aseriio Famplal shtable
flltersazﬁé %HJQ{VM 1B%mﬂefﬁa§§naltﬁh@erﬁ%ﬁlfca@$n dimbez aW0I09408Y2 and
he I'ter assenbly. One known type of filter

WOOdbAﬁ}S#Sses a foamfilter which is located directly in
the air streamand has a | arge dust retaining
capacity. An electrostatic or HEPA grade filter, which

In thid énﬁ&ﬁﬁl@hte ugffﬂfeE apﬁlt&g aBofh fBthted 3R HUSkinRREY Q@b es,
such as particles of less than one mcron, is then
provi ded downstream of the foamfl [ter to retain any

dust _whi ch_escapes fromthe f ter
Flgur%%évahowa@r%ﬁadéﬁmss -SEFHQn @r e&a@%r %Séelgﬁ‘weﬁ:o Zng puter
shell g ﬂf; Wik Bhs §i%{mk%eed£§ el {38! € mbidit EEhahs it

own I n ou I nt ef nat1 ona Pat nt Appl I'catlon numbers
can rofflde SAIIBABPRt am the MN(Hvd43305. The main components 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 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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mounted in the nmain body 210. Figure 13 shows a
waledoaiolead cr oss-section through the roll er asseobiGB2003/003132
220. The outer shell 510, which has previously been
shown in Figures 8 - 10, if; mounted such that it 20
can rotate with respect to the nmain body 210. The main

o TS T T oS0 B B St 1
10tata%?3pg1pgﬂggt§d S"{l the &rﬁucﬁét@lgdbg k%ﬁ#lﬁ%hdﬁﬁdom 1&151%%#1&(%t 515 is

el N gS| de the

moun$dfdeiri a fike§ heiﬁtﬁorfshﬁ) foaths asin boduBI0 awd hperti ductshee. the motor
re of the end face of the roller shell 510.

buck%t?&#tme&@ Vih dheygin eagyipdahe sepnpst dwtquhtle gherrodier sheth 510
con 34 gl BT Bk 95 940y e LA, PR Bl

The rabwnduicker 51331@@31@6 el dutxd 31,2983 bphatkiseal Dacts $B1ahd 535
the roller shell 510 to locate within a pocket 525 on

Comwaé% Wlﬁhathé inderiqrd thmm@wr lbuelkeét5151®uccﬁ31t d@lvaSgelmtﬂow from
the seﬁqu gy at%s 2%(? Chl & mg r(ﬁ/a%lgf g%ehcgézl tp&%e 1nsu§e of the

moto@l@@cskeﬂsﬂ@t Mduﬁhﬁg t&%n %ﬁ&' nsaﬂéﬂ @it W3BindHE hﬁ)tor-'ml%kétrﬂ 18thelps

and outl et ducts 531, 535 serve a 30 nunber of
to rednge pdses sindh e pmwn ldJ@ksm@J:ﬁ)and et kolfeorshelh 160 dbimara double-

.__shel| .51 d.t he 04/ 14209
skinngdBobsid forB6 snd TS weik 2o 4ok sreypeteien thy pins 510,
515. i nto/out of the notor bucket 515. The roller shell 510

is rotatably supported on the notor bucket 515 by
beari ngs 516. The notor bucket 515 is nounted in a

e e L
longltﬁﬁﬁfél ard cgfhﬁlesrﬂgh%?gh%lﬁag%tlg A uc et {3}1%,51' %Qersﬁtﬁ slesegzjeg two

can rotate aroun not or
purpoﬁmc: firstky, itslistibetds tHeovaggle of tiref motr 520 beenip binut thecdeatre of the
%%flxstotpf ducts 531, 535 by part 526. Ducts 531
roller 3RelL. 855 hiecksitir o GEVEY Wi Hie e @nd maien ht isreligned Wish ghe centre

of theBHEK8} oPfir: oenit ro'i’l%}as%%&bl\ﬂﬁ %@d Qéc'i)flélgV\ﬁt ntng)[:q) vel Bleezairbﬂow path

separati ng apparat us
from thleteditdt )53tlantd1‘shel fasiadé madtot heit 5301 dfthfanzelti rﬁ&ﬁbr unit 520 is
fan and notor unit within the notor

suppolBd WIS 15° Ftelebucl 5 BHEREEA oF EReMrlhat ithngudinal axis.
At thePlFKRhd %ildé ﬁf%dcatvﬂﬁ brr:tg)e!er? But%ﬂl?&l&/ e?t]egdmgrrms %2? ?éjC%lVCS part 522

of the motor. On the right hand side, an outwardly tapering funnel 532 joins inlet duct
531 to the inlet of the fan and motor unit 520. The downstream end of the funnel 532
has a flange 523 which fits around the fan and motor unit 520 to support the fan and
motor unit. 520. Further support is provided by a web 524 which surrounds the fan and
motor unit 520 and fits between flange 523 and the inner face of the motor bucket 515.
The funnel 532 also ensures that incoming and outgoing airflows from the motor bucket

are separated from one another.
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ski nned housing for the fan and notor unit 520, with
an air gap between the skins 510, 515. The fan and

wodoaniaznd t 520 is nounted within the npotor burpkPGB3W3/003132

at an angle to the 15 |longitudinal axis of the notor
bucket 515 and the roller shell 510. This serves two
purposes: firstly, it dis} i butes the wei ght of the

mot or 520 evenly about the centre of the roller
Air isshasled to itheefantand moetar weit 820 within thy refer tapsenitiy baielethdicop31

it [ ith th t f .th ity .of..the.

o 15} 5. oA e S B B S5 B 22 o

collec®d" i MR Hy @B rhdthebuckbiCs1 PRlvakdY Beldiglef @tdRY. Outlet
notor unit 520.° The fan and notor unit 520 is 20

duct5§ﬂpmmietdmba/itﬂdﬁromhmamnbcoﬂyﬁ@cket 515 by fixings at
each end of its longitudinal axis. At the |left hand
side, the cavity between outwardly extending ribs 521

Outlet @%?I‘BXSE Sofcls t@ﬁﬁe ld?x];erggﬁ o B eOhain@bdy M of 1L 53%8he main
si de, y

an outwar tapering tunnel 532 joins iInlet
body Wudilter hiddisihg férithe podtenotoffiltdre SDaminfrdmnaitod 53 id ¢ardetDio the
The downstream end of the funnel 532 has a flange 523

lower iffiectf the filienRsmE. PhSC BrPughdilissPeP 1isrf.randmap taggl exhaust to
oo SRS s G55 RGO Rofoo o4 Vel sperms

are diftdButad drouB iy filsriHoubid@ 56md fits between flange 523
and the inner face of the notor bucket 515. The

funnel 532 al so ensures that incom ng and outgoi ng

s LB SO e BB LB T e

machi@@i§ 1€ if antiRighePposiaen. MUtherstaid hssB@BIyMst frdhgbli&o that it is
roller assenbl é@by inlet duct 531 and funnel 532, .
autom@tieadlyadepioyed, wlen hessaia body ddgHs threughs howards s Hlyusnright

...520, it ] col lL.ected _and, cha l.] ed..by,t-he tor .
positiql ciody 2 Bacr G aGE B BLpPOT 200t F&uR¥a st B Mycgerient
positis® carries the airflowto the main body 210. 5 Qutlet

duct 535 connects to the | ower part of the nmain body
210. Part 552 of the main body is a filter housing
tor. fil 550.

There 55 e Rge PhETP e copSREgms hele] hEGPS Bt ARG rbee and
numb@aFESe N9 bd ddst@bed50 1tsel f, and can then exhaust
to

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 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 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

A
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at nosphere through venting apertures on the filter
housi ng 552. The venting apertures 10 are distributed
wa@eadodizohe filter housing 552. A stand assenbP@T/280003/003132

262 is provided on the machine to provide support when

the machine is left in aﬁ uprlght position. The stand

assenbly is arranged so t g it is automatically

depl oyed when the main body 210 is brought towards the
aboutfdupqs Olhp@(??gm bazmings §03. Hilter AVisi syppertaddet e dupie®0l H02. In

use, fH PR H2 IS higDGR e RROE B b S0ouiid Bty imwaras,
throu@P tHel Aty 3hé@BS, t@ M @htiPSork B8 thPBRE 6BSCThO R @RGhé flow
funber of these will now be described. 20 In the

along élhesde archexif thetrodersbell 66 viagiuglet dwet 682.duct ed i nt o and
out of the roller shell 510, from one side of the
roller shell, and the space within the roller shell

In Flo'élilé)IS S ﬁﬂ%&%l@qs TSR] Rad¥0dly Q%the@éﬁe@éﬁgllt@@ fT‘Fl@ inner

“and nmotor unit 520. Other uses can be nmade of
surfacepafctbe |1nH¢rd$ileilh@10r odnl be psdieddd §ID sartablﬁlfgun@sfoiéhecurm@ the

_ Q)o_w one se.?2 aI ternativyes. n of Fig {
filter é #Feq e| al; oy dn Rimyshsimpler q Qw%ﬁ@qrq inlet duct
611, tﬁp&r h!the éﬁ: o t Sf i ﬁ)lféyl QPEO(EQHJugggﬁEerqﬁ&ﬁ%l B PLR then

ouse inther oI
leaved t!ha gmltem dhelbiaaoutlst didt h2.dThe fihert haterialf cabhiacludd foam and filter
An_ inlet airflow duct 601 carries air _fromthe
Paperowblpbtls srthendlas o5 plaatedh §o dpparsat s puigee 2ze8 oh fillge medium

O of the vacuumcleaner to the interior
presex{[?d{bh ?ﬁ‘fl er shell 600. An outlet airflow duct 602
carries 30 airflow fromthe interior of the roller

shell 600. The roller shell is rotatably nmounted WO
Figure tpi/somidanio Hhewe diin dut eddteso25 sgnawyed withdisdorgudirgbaxis

ﬂlgﬂ@@%ﬂ?%& Bgfh 61%%& L:Helllt &do, GPf?e 1'1 fable %?f?%r%r?c% &Q%Pgtgagr éja C&(ﬁaust

use, air flows romin

directBit0 WiflodphereOfidia ivikaptirtutdsl 08 1in 8¥5rofBEsHead08| Mytick Bmpféﬁldes
through the filter nedium to the central core of the

mechani¢a] gyppepsfor thegolershel ran@ Heqs nof 64y ailXldely t he core and
exit the roller shell 600 via outlet duct 602. 5

To gain access to the filter a hatch can be provided in the roller shell 600. However, as
many 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 same manner as motor bucket 515 was provided in Figure 13. The
inner shell will be sealed to the inlet and outlet ducts, thus alleviating the sealing

requirements of the roller shell.

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

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



In Figure 15, a filter 610 is nmounted transversely
across the roller shell 600. The inner surface of the
wo edoker428hel | 610 can be provided with suitabl BCT/iGBRIVGH03132
for securing the filter 610 in place. The air flowin
Figure 15 is nmuch sinpler. Air flows frominlet duct
611, through the interior léf the roller shell 600,
through filter nedium 610 and then 10 | eaves the
as preabusdy skhdwh fin Vigureud) et ombuditct 642 surftnendf thetatlierndateg rais shown
%p |nclude foamand filter paper which is either
later i Higurg 18 eat ed to increase the surface area of filter
medi um presented to the airflow Figure 16 is simlar
to Figure 14 in that a filter 625 is nounted with its
Figurb (Wi ghtb\usi bmalteraxtie arthhg@hdng fi@tnwidtingtatfah and nibke uthﬂnhﬁrﬂe the
600. The notable difference is that air ca

roller@ﬁml%y Agiwigh theyariepgenpamb shaver @ Figwim W Hieeis ratr@H@rsshe@ Ié'OO
with g ljnlp?tpt)or Jc?or?{%ﬁllaﬁhtjl @r?s@deh%ﬂ? %ﬁ Cjxpsrl %M'?% Séa% E?tglﬂa &n% the

€T0 es no
motoBbtidle0W.15TOAg ANkt AGEIOSSAUCD chitRs fdid te theafahadndhmeah e 520.
provided in the roller shell 600. However, as 20 many

However, tiar hisapaberdiment. facfiltere 710 it positiongs dtwrsgearot ofy @q fhm @nd

oo RS 4528 130 937 B S5 RSy vi

an ourﬂ@d 169, Fheblitlét0 is ipRsisoRICRSE kPR MPPHEarm 70287CHe Alib of
t hese enbodi nents it is possible to provide an inner

rollersiQ8l.| Thisttheanstthet ainpytist 702 Eerating btaBoGyy ah th6h©1151a?ﬂ§) rotates

s RRBETRS B B AR5 50BN T

brush@dé m@dtofl UGER .as L bFiteHdeivdtan D nidi6r, $8&E VI not be any carbon
reqU|renents of the roller shell. n Figures 14 and 15

emissidne frouh thesmouend dam tlrme mdmstr@@d dor 4 pest-santer SlitcteWifen air is

e.roll 30 ass inlet d The t
airetl, Sxeate] TS a6 LR FTPribTs B oo hek i b AR sl
provﬁﬂ@g %QQ@é&%ﬂ%%p&g%%O&}Q% 43&% ndibcatSy BERHOGE e second
hown in Figure 13, or onhe duct can surroun fhe ot her
supp(nﬂuu‘m 70% cahomply babmuttadmnﬁla@mfe:hd Suppeitgfior dae]l'bllshasmnbhy is

r i ve arrangenent for nmounting a fan and notor
proviff PR

THSUPRAIL Ay | o assembly. As with the
arrangenent shown in Figure 13, there is a roller
shel | 700

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 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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with a notor bucket 715 nounted inside, and the roller
shell 700 can rotate around the notor bucket 715. An
WO oe14209 f | ow duct carries air to the fan andP@DGBR003/003132
unit 520. However, in this enbodinent, a filter 710
I's positioned downstream of the fan and notor, inside
nmot or bucket 715. Air is exBausted directly fromthe
roller assenbly via an outlet 705. The outlet 705 is
carphavd 4 eitthntialy spReridal sdpeP ey showin/Bdued 18 6r Auphedfcal shape
roller 700.. This means that_air outlet 705 remal ns
witlt tagricatedgcea$ 1L el a9 shaowmipoFigeeatdesA trosssphefeuiastey advantage
lternative he filter 710 could be omtted . .
the, o e S F o 8 e refrdits coptadinnes & maingpody is tumed
frofll 6 Ntrdh e reWiA £ PBELtibE] YAt NEEdiBRhAY betl2eh ShdMcbhtd18F nPEs and
any carbon emssions fromthe notor and thus there Is
surfags gemains chuatard. pdlso.- bashose the distance Webweeai the iggometric centre of
di rect | hausted fromthe roller assenbly in this. .
theriaiRE o EEIE 1S (i OGi5E) BHAGH GBI CORNORH dheneieuol joint 237
bet%%@ﬁ)2&{%%Htth@él%r7e9%eﬁd"@(ﬁﬁnﬁﬂﬁ%oﬁﬁﬁn the nfdtd lgdag rotated
or the second support arm 702 can sinply be omtt
abca dtsdbidgidlirnahexis Wdpor Thib eimplifies thd jentims seepirbments between the
rovjdeq by the first support arm Alternatively, or
maﬁ’bl‘b‘? yiaaaéqu%l?an@ﬁ 39430 assenbly may house ot her
active conponents of the appliance, such as a notor
for driving a surface agitating device and/or a notor
Trunoatingthevindgfavdseed thessphiefeahast the bapgfiits alfGedidng the width of the
sel f-propelling along the surface. |In another

roligr et Fraqving eREbAT erturtasephichts Ag limhnkabuysedartlpe the ducts
ent%%ﬁil fggtzigg Zl}éa{b?lef 9&4 ﬁﬁelg?@' (1: Yonta ;{?Rh A hgc?r if l51*(196 dr_nachine

I'ng apparatus nereinbefore descri

weishgjpsvedfto kel beto the euripastt PR br Seaufatd) Fightd 88 sBows 4 8phere
.has a barrel shaped roller with a flat central region
with ray cenippé rflab gegine §l8grerh g Qlr gwwssa ceptralstingy 84 refnemmstant
._of .er [ 0 I apes. ,This list is not
dlall%rﬂeg%tzltfr}%%h#%e{eex%ggétl ?égeagﬁ&n%.t her shapes, not
illustrated, are intended to fall within the scope of
the invention. The roller, or set of rolling menbers,
Thegbeiaes 4pggn pPETYeGBRETS /A00ld3Bsemtly oeith & singlearolling member.

A A b B0 i A oSG e e
rollsh@WembIY coi@Hks alfair 6f dHellSikeRARE 3 NaB 2t EAcAPUANS BUBpendently
rotatable. Part 731 is rotatable about a combined support arm and duct 735, 736 and
part 732 is rotatable about combined duct and support arm 740. A motor bucket 742 fits
within the rotatable parts-731, 732 and supports fan and motor unit 743. An advantage
in providing two shell-like parts 731, 732 is that the space between parts 731, 732, in the
direction along the rotational axis of the parts 731, 732, can be used to accommodaie a
duct 745 which carries air from the cleaner head 230 to the interior of the roller
assembly, a mechanical connection between the cleaner head and the roller assembly, or
both of these features. In Figures 23 and 24 a combined mechanical connection and air
duct 741 is connected to the front of the motor bucket 742, in the space between parts

731, 732, passes inside the motor bucket 742, and then extends in a direction which is



10

15

20

25

30

that the force required to turn the roller remains
constant as the main body is turned froma straight

WO viongoposi tion, since the di stance bet ween PEIEGB2003/003132
centre of mass and 5 surface remai ns constant. Al so,
because the di stance between the geonetric centre of
the roller assenbly and thel8uter surface remains
constant, the height of joint 237 between yoke 235

anggsea* WiRe 6 BRREmaNGRE SB8Park E3BRI NOULENGICRTA0aErdvitRs MAtdhanical
ody is rotated about its longitudinal axis 211. This.

suppbrtfibi fairte’S 2tak evellodsroaimiip graisflow énibamaninb bedweiihe Facuugflganer.

bod d the cl head 0. 10.T L th
Therg s o e Heine SR dh HORiTHS dReT FeiCRTPRARET g Fhduct 745
ands’\ﬂ.nu%mbgéy zilhsbe ek, aRdsHE R M5 dadBE tpiPdtablPemounted to the

ace h is not |ikel'y to be used. "Also, the
mottu dusket §42.e Secandiyydhd dunti7d§ cah de rigidly maeunged tokibe ynater bucket

make contact with the floor if th chine were
VAL PGS PBFIEL AP EHETRNBPUTHLI BarrPare e 735, 736 and
74 urface. Figure 20 shows a sphere 15 with a centra

‘| at region 813 and Figure 21 shows a central ring 814

of constant dianeter with a hem sphere 815, 816 at

each end. The enbodi nents shown above provide a roller

They sBaagtirefwednt the L %@téblp darts ﬁg%l Hean be Aise rta diccommodate a
.nunb : i ' -
o ST B AT B o Sk 22 BAAon

cleRd hegf 2390 elfe-driviegs q@amt&iohdhn bé éhievsddy gitaait anidéor gears.
i ndependently rotatable. Part 731 is rotatable about a
combi ned support arm and duct 735, 736 and part 732

is rotatabl e ut h ne wali
o B 37 PO 94 o P U, A ERES s Nol B ie
witRHeSanbthey. FRke MRGosiueRArdxes Ran, smdofmmillalg tiehibe’dsR3, 824 are
advantage in providing two shell-like parts 731, 732
eachgn¢linat inasdlyfswe theetamdeah parts 731, 732, in the 25
direction along the rotational axis of the parts 731,
732, can be used to accommbdate a duct 745 which

It i€ @lsbipBSsifik fo pfodte! thiteWraddie iothRBI paaf. lilcbdathéttcanibera much
of the roller assenbly, a nechanical connection

largre nwmber vhediebedrertshwhighaae eaple fieg| toefotaie fbapl yn a3je as the

bot h of these features. . ln Figure 3.and _2
<P RO ORI S G LR S5t AL B G 1 Py foqugted about
a 1&95&”5&%%&{ thel AEmERPBE eh pHEdERERIgbIEK sttt frdd thd€entral
space between parts 30 731, 732, passes inside the
regimt off thbugisetAlRa@tivalyd as berwreint Kigars 26p the iatade paits 825 can all
ha‘\/,em tlh(e: hsarlng or similar size and are mounted about an axis 826 which has the shape
which is required from the lower surface of the roller assembly. The rotatable parts 823
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 ¢an accommodate a motor or filter, as previously described.

In each embodiment, the shape of the roller assembly, or set of rotatable patts, 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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WD 2004/ 014209 PCT/ GB2003/003132 18 aligned with the
rotational axis of part 732. Qutlet duct 740 provides
wore@hani2eal  support for part 732 as well as cCBCT/GBa@3/003132
air flowto the main body of the vacuum cl eaner.
There are two ways in mhizg the required degree of
articul ati on between the ct 745 and nmain body can

be achieved. Firstly, duct 745 can be pivotably
is prefepigdtthat the certenl segion of tfmﬁ%@blwgﬂ, Feted 0 [pyrts,tlh suptantially

e oy GRS 5 B 18 BBl RS 8 o

straiglUpeor 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

e the rmto uck 2t rush bar on the
Connﬁa%dlé Wﬁ‘é‘bﬁ‘aﬁ SRR Eli’ éﬁ c,l'tﬁzi‘ﬂect i on can be
Refenglgg;1 hga\{ﬁ% Piufes heAdd RNAL CbnaRAGS be&%eﬁ I@l%’\ﬁ‘lairf‘bd:dygylroeand the

) the rotational axis of each rolling menber “need
cleanardteath@36lis ginea yoke 230 eubechalmast &grint Hﬁr @rmhé at catpiameowhich is

. .. axes 821, 822 of rollin ers

inclingchq _Fhﬁéengl |a§lsqu&%g%‘@'s DB ral of e 7 %5%% m W?Hc?l the

. . . V

ot R0 Bk BORLLAR 8 M Rl 1600 RURBLE B8 85  jo

237 s@c&ﬂ’ that thbiptdne 238 ofakd Jcﬁllitae nbemsloyal ehealoogitudiumal aaxiseofahe arm
he apparatus is nove | ong.a surface.. The set of

243 1&49@%&%@?@% dpasna @rpvaqiq the Ul HiGREe o dar Inygtion STReptating
the yo Sdt%es mttﬁusterb?{nh 2@.&? hefle tﬁ%éﬁgﬁ&&% ?g%ﬁ@%ﬁg P’Mntnﬂlg the

ance from e ‘axi
joint 2@7t fich #idt el plances 8sdfane joint iFiglined ¥hth thé onigittdihabixés of the
parts 825 can all have the sane or simlar size and

arm 4B eand awstantialby perpandigwles te e HRPTRITRES (Whd YRapechine in a
forwa% runT 'gfporsfi;ﬁﬁ {ng)gléc{es %'géctl geeelspitg m@‘&gﬁfﬁgtﬂg gla%fa 2%?%1[1 %]{tﬁ’% to

what @@h&ﬁn WFighredd, ©r Pithet el ahevisea thieexidnt towhicheYeagahdag 230
' arger, hollow, 25 annular parts which are rotatably

will mepanthss theyoain hedhidtriaied elrys s langifndingl a5 axis i s
non-linear. The housi ng can accommbdate a notor or
filter, as previously described. In each enbodi nent,

The cbAtRcSHRBEWeEn Arhe 24D hhEeleass a8kl ¥30 BIsh6h ipFiduwésad a:m Rasa
arts, defines a support surface which decreases in

true peHod wather shadiwald dare Eindrthatorhilengomerdegreeopiapivasel sioyement 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 235, each end of the yoke
connecting to the main body about the rotational axis 221 of the roller assembly. Also,
there is a short arm 243 which is pivotably connected to the cleaner head 230. The
difference is at the forward face of the yoke 235. Instead of a rotating joint which is
inclined at an angle to the longitudinal axis of the arm 243, there is a rotating joint

which is formed at an angle which is normal to the longitudinal axis of the arm 243 and
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30 as to allow the main body to turn with ease. As in
t he enbodi nent descri bed above, it WO 2004/014209
wEOAeB209O3/ 003132 19 is preferred that the ceer/Gako03/003132
region of the rotatable part, or set of parts, is
substantially flat as thig has been found to increase
stability of the apparatus when it is driven in a
straight 1ine. .5 Connecti et.we mai n bhod nd e
the Dt QB HEr ot 45 AR R R L D0 TS G B oaH ahepe e The
combERRMBCE A1 RBLMERRe the AR hogl¥oddd ABE hiebeds! RANENO be
head 230 I1s via a yoke 235 which has a joint 237
equiviamirgol padvidinp |aajointwati aphinckned adlé.ndihis atdrhative scheme can be
| ongi t udi nal, aﬁi s of arm 243. The angl e of the pl agéf
more SEROEOR; 1 HmpIEICn} @ i Fequites MOsHSRIES Hefiveer the deanghagad 230
o ' W have found that formng the joint 10
and e ARCHR AR

the plane 238 of the joint is nornal
with the longitudinal axis of the arm 243 is
accept abl e, but does not provide the full advantage of
Part ¢fg fyrfigs plipativg ¢rusestinngistyeen theanaip bedyaed theotleansy ead is

o B DS RO BT bty i
each eodl portich 908 190Bed the tybkd beink @aghdotbid ) thaxhsinBodyhout the

arm 243, and substantially pe];rﬁfend_i cular to the floor
rotatigng! fagiseof( the £ofler peserrbihi Ree fantmal portipp phihedyokasampgses a joint

osi.ti on rovi.des good results. Inchini the pl ane.
004 BE'iE |¥PheiiRy 18T (SR TR O taopn, i Pl B Yia an
interthedibermS kidhl as thbsd BR§@Se il FigxdseNhnd 97 WThe Rofh&HOA further
head 230 will nove when the nain body is rotated

compaiserut loeking angi idihablis ariotablyTatached rie dhé goke &0kesnthe end
.ar 4 nd cl eangr .hea 0.is. shown_] Fi gures.6 and.
porti s B2, 303 Sl erBARR AR, Todidckinitlad s P B Scfine

portic%ﬁ*f@(b(ﬁ vEREEmAPEE tﬁgicp\fvitl@ raspbalto PRVEAERHmASbe ﬁi@Gﬂgbfyeﬁta@ﬂied to

hi s position, i's nmovenent can be achi eved by a nore

it. TheetenkatpdiomO86 can be meceived bpnaonipementiry moteh2Traspement 907
. an .al native formof.the connection between th in

it i} S8 15 st el BNt SBom el BB for
examiaié‘? fHe ép?éiﬁnééqg@n a?essta&ﬁﬁé:ggﬂﬁoﬁ?f Th' Bn¥RKSs sSERMBFtHENScked

o the I n body about t rotational axis 221 of the

positiool inelrigass 24| Fhusl the, cleanbe head Bsalf provides anim 2abilityi whthe
appliz!msce IC1)r|1 }:/hoet s%z?rld){n gclg)orgptleo%t. ﬁgsiiignttmhgan(s: I(rtleoa‘}rg (gwn enalgy gg’ 8r'ov-irc{é?l 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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difference is at the forward face of the yoke 235.
Instead of a rotating joint which is inclined at an
wargk®i420 t he | ongi tudi nal axis of the arm 243pCT/b82@3/003132
is arotating joint 30 which is fornmed at an angle
which is normal to the Ig#?ltudinal axis of the arm
243 and WD 2004/014209 PCT/ GB2003/003132 20 the part

of the égke 235 which joins arm 243 at joint 852 has
the loalﬁné PEBROS Fy be dnfiuentebby meten ﬁﬁtheéﬁﬁnéfasssam@y B6Y LR ysing

. n angl e has been found to be
1echn§‘%uz}nvgfg(§rt]1pétog{h& 851?%{5%9 a joint at an inclined angle.

This alternative schene can be nobre cunbersone to
impl ement as it requires nore space between the
The aghizalngartipe 286 280he Jockie: ave %08 hay bapserided valzaodomwardly-

{ t b
extenfipg ingd B0inE, €1ehel aB Yok e PURSBRAE pPERETEMhA. B e Joine
904. 2@@ tiks B8 fre ADANBRS & Be flek®IL SO ARE! i Qe ©OSPAttedSsts @ apply
yoke 901, each end portion 902, 903 of the yoke belng

rotatimah farce tebthe lacked frentriyond glysdatbuumed himitl @t leastamie of ie tines

defo rﬁ‘iﬁé%k@ Ghitpe Blendtpnind tigga S0R4P PR wbiaheks ABaey 300
therey frb& BROINRE rSRAYR) ’Th?é fé&ﬁ{r«la gﬂré\%ﬁ{sl the YonMéRioft From

I'nt er d|a e arm such as those strate 1n Figures
bemg?deamgeﬂ?m thhesveon tteat taxoessiver foner is appijpd 8e shea jdinc kihilg the

hat is pivotably attached tao the yoke 901 at
apph%nﬁ% 1% ﬁa thﬁ&l@ﬂ%l)%@ﬂ 95% the; saplapce A8 Feimsdy tq the $igading

posmgxggt,hé wﬁ?tgi %%bﬁﬂ?dathgq%l&ﬁé aft (994} 'a elibRRihio%Me locked

e rigi respect t the armor may
positibleirpﬁheg)miaﬁbwthalfcbmebﬁﬂhetresﬂmm mekhe central portion 906
can be received by a conpl enent ary not ch arrangenent
907 in the joint 904, so as to "lock" the joi nt and

N{ . d r
The EHED ekt SRR By BYPIEP IR k8 ap RO B
Figuré IZGVﬂhoW@ 4 psr lof dkexible BOFPdrt @rbek 83| §82 aviddia coﬂ'ﬂiﬁd:s thé hsiler
cl eaner head itself I‘OVI des extra stabili t% to the 20
t

assempbihP3fectae icleangrchead 84 fheye Sleribimtubee atel ysedt thensleager head
can fréélygelﬁlﬂﬁ"*fgé rﬂ??éft\ﬁﬁl ﬁlgc Iog g\grgzt}c%eg dgé{né&v\déﬁo ?&51‘?% flolin side-

to- s1dW®e owisted ol italmgitidinalnaxid. NEhe ugnell NekiPRSubésom, thiOmasner
provi de autorratl c locking of the joint. Wen it is

aVOld%i ézr;meerél for@ mers-coRw. fﬁ‘p‘iﬂﬂrngﬁ@ént offmechawicalipints baweemihe main
body I B BRdy. 9L, he appliance.

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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25 The connection is arranged so that, when the main
body is tilted backwards, the | ocking arm 905 rotates
wowdaoh/orespect to the yoke 901 and is rai sed t orPtheB2003/003132

extent that the central portion 906 of the | ocking

armis lifted out of the nptch 907, thereby unl ocking

the joint 904 for rotation. The linkage is shown in

t.he .unl ocke 0Siti in FEigures a.and 29¢. . ) )
substyge i Jfigic rpiﬂﬁ%s Jﬁﬁ??@& Bv%ﬁ%ae‘t? # dlexihls or nighd piRg whigh lies
alon ﬁhqngnkgg5kﬁgm%%gh905. Motion of WO 2004/ 014209

CT/ GB2003/ 0031 21 the | ocking arm 905 may be
i nfluenced by notion of the stand assenbly 260, 262

duri reclining and righting of the appliance. The
Altnceghy e 508V 8" JPUTRE oBRITTGna RGO RRygeisalY, in an
j i1 hado - ' .1 nes 908 b, ,
e Yy 5ot U GIE bl B RE) 1 06° 848
simplififest the dpetiry req@iddmenth enttha2acilfS siate ke BRYeR8L8 a duct

flexible so that, if the user attenpts to apply
from thy gleprsndiead & &e mein bredy oBwrngry Mstarpstibaquired between the

: ' .. t,.one.o he tin
mein §oRPEIFHELIRS auicdy o fLbs §88 R MBublhed bt FRarergpa
to pop out of the notches 909, thereby freeing the
joint 904 for rotation. This feature prevents the

Whilg theriBestiatnd smbadimentsbpyvg acvapiye dleapertin evhicheditcts ¢raty airflow,

. oexcessive for is applied to the joint while the .

e wil SRR el 3 o PP G P O RECo hers Which carry

other FRRLs) ARE Qs Watdr@hddBRebeh. t he 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 means. 15 The supports between
the main body and the cl eaner head do not have to be
rigid. Figure 28 shows a pair of flexible support
tubes 831, 832 which connect the roller assenbly 830
to the cleaner head 833. Were flexible tubes are
used, the cleaner head can freely remain in contact
with the floor surface as the nain body is rolled from
side- to-side or twisted about its |ongitudinal axis.
The use of flexible tubes in this manner 20 avoids the
need for a nore conpl ex arrangenent of nechanica
joints between the main body and the cl eaner head. O
course, a conbination of connection nechani sns can be

enpl oyed.



d 25 I n each of the enbodi nents shown and descri bed
above airflow ducts have been used, wherever
w@omgiobi2ze9 to provi de nechani cal support betweROT/G&2G03/003132

of the machine, e.g. between the main body 210 and
roll er assenbly 220 and bet ween the cl eaner head 230
and mai n body 210 by yoke 235, This requi res the ducts
to be suitably sealed. It should be understood that

Claimg each enbodi nent where the features of a flow duct
and 30 nechani cal support have been conbi ned, separate
supports and fl ow ducts can be WO 2004/ 014209

PCT/ - s i ' I .
L PO, FERROHARR By, S DSl P15 Bl
whichl i Agehdd tb hige raGhesdyCald Stipgal fo. roAl wiile ughedthortee aiath body

advant ages in housing the notor inside the roller _
for allewinvgishe appliangs to e rlled aloaga B ithestppottssaahly AAwsing at

baﬂgﬁégéaﬁgﬂmpgf@ggﬁﬁﬂnkg.the mai n body. This sinplifies

Ing requrfenents on the machine since there
only needs to be a duct fromthe cleaner head to the
mai n body. Support arns are still required between the
2. main applignceaerordiag ioflkion 1 adsesitbihg campopentiiearpunted wittiimthe

bod he ¢l . head. 10 \Wile the il d
soppg S ROn L HBOE B DR dice POURGrDR A iiue & Eppg e

Comﬁ&fef]ﬂ_ ow, it will be appreciated that the invention
can be applied to vacuum cl eaners which carry other
fluids, such as water and detergents. WO 2004/014209
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of the appliance. 2. An appliance according to claiml

4. WNRELEHAi e aSRTRAR €5 E1ain® 1 FRIRES the WoldPoRerdthE mounted 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.



support assenbly such that a rolling surface of the
support assenbly rotates around the conponent. 3. An
wa@ppkioar2ee according to claim 2 further conpriBCTIGB2003/003132

shell, mounted within the support assenbly, for
supporting the conponent, and wherein the rolling
surface is arranged to rcodate around the shell. 4. An

appl i ance according to claim1l wherein the conponent
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with the axis of rotation of the support assenbly. 9.
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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.



12. An appliance according to any one of clainms 5 to
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acting on the fluid flow conprises separating
apparatus for separating entrained matter fromthe
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appl i ance according to claim 18 wherein the
suction-generating nmeans conprises an inpeller and a
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according to claim20 wherein the further conponent
conprises surface treating neans. 22. An appliance

according to claim 21 wherein the surface treatin .
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aglitating device

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 brush bar. 24. An appliance according to
claim 21 wherein the surface treating neans conprises
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to any one of clainms 19 to 24 wherein the notor has a
| ongi tudi nal axis that is inclined with respect to the
| ongi tudi nal axis of the 2@pport assenmbly. WO
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accordi ng'to any preceding clai mwherein the support

assenbly conprises a plurality of rotatable nenbers.

28. An appliance according to claim 27 wherein two
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appl i ance. aceor di to.claim28 wherein a conponent of
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30. An appliance according to claim28 or 29 wherein a
fluid inlet or outlet is |ocated between the spaced
28. nebeppliangg acoprding fiackim 2d avhereindpiel jotatgde members are spaced
f S%c?\Sttﬁnti ally as hereinbefore described, with
rom paY8¥ce to, or as illustrated in, the acconpanying
drawi ngs. 32. A surfaee treating appliance as cl ai ned
in any preceding claimin the formof a vacuum
29. clAmamappliance 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, substantially as hereinbefore described, with

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

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

vacuum cleaner.



