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WD 2004/ 014211 PCT/ GB2003/003142 1 Surface Treating
Appliance This invention relates to a surface treating
wa@ppkioanzee, such as a vacuum cl eaner. 5 Surf ackCT/GB2003/003142
treating appliances such as vacuum cl eaners and fl oor
polishers are well known. The majority of vacuum
cl eaners are either of the rpright' type or of the
“cylinder' type, <called cantster or barrel cleaners
In some countries. An exanple of an upright vacuum
cl eaner manuf act ur edriagce 1 nder the nane
DC04 ("DCO4" is a trade mark of Dyson Limted) is
shown in Figure 1. The vacuum cl eaner conprises a main
ThixoglyerkdnkeRiteshd ﬁ@uﬂﬁdé&fb%mh@ BppTRinbe, GRS cSuRI clddABr.
vacuum cl eaner. A lower part 106 of the main body
houses a notor and fan for draMAng dirty air into the

hj ne. and t.h ' bod I
SRR PRl e Aisd ap05 s <Ry Hif Flg perieh 2 s vgpnovn.
Th@%ﬂ;ﬁém@@ﬁ’%&n{nﬁ eRbhRerdhleleythéd Jffth@"ﬁpﬁ@ﬁﬂ"@yﬁerbrw tﬁé"%ylﬁlﬂfér type,
The main body 102 al so houses 'ters Tor trapping

calfig¢cheanpatgrt ardiaess] clnaltehsalmd;oelmwwnauasf | Aavexampe @éae uphighidvacuum
e e ]
oft 1 SiaEd) 1@%ﬁ€wﬁ% giRRe 1S TR £00hALE eldbcg\'g feg ahlﬁam body

supporting ‘wheel 107 1S nmounted on eac
102 ovieeh Iparses theGnaih cbllmpomtmoﬂlhelyacuum eiei’lnexe(A lower part 106 of the

rel ati onship to the main I n use,
s EPTH BRIERE THEIPR ahiRp ffbéra&fms H@m& {9 wasTRe 4pthe main

| eq .t
sl RASRERAL Y SoBalD bl 0 Bty Bt
othrepldebrisafronga tlha/ ditfoowr deawrd imClsy @i fidhe The i bodyg 100 eBb houses
107, Adirty-air inlet 112 is |ocated on the underside

filts foR &raemlearﬁ@ﬁ PaEisipsinghe gleqned aigflow. sA clpagginhdad 1183 i eotatably
mo%ﬁédbﬁ‘&ﬂﬁ %Irft{]g F&ﬁtﬁ’l@ﬁ@\k% engioqr tlYé ﬁajﬁihr?o ' rOtZy’Ielil l thb%ht which

Fiven is con uct ed

thet cﬂeziﬂ&ﬁ helidsiot B8 hatirdgalipdiedcasdd A l%obﬂng’iwfld:dl 907 & fnounted on
flow 25 duct. Wien the dirt and dust entrai ned wi thi .
eaghhgidgjof t%@%@%%@%thédnmndwdvm a fixed rgdaionshiphis the main

bo&f R5. atIfl rﬁg%a%)ﬁ&r %%clfﬁleg' Qh aly bod§1 ﬁ%gﬁ;’v ﬁ%ﬁ\gaf:ltl Eea\l}er and then

ean alr second al’r

pusies M@ plke hiddi€nse vaneh axpged adtHeningint lbkﬁlyaéﬂf@fém&fn@r The
Conventi onal uprlagt vacuum cl eaners have a

vagiiusm cheaner agiés alpng tatlooheyfasannitee sippeitinglwheels 107.

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 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/ 014211
WEMAGB2003/ 003142 2 easily enough, but poi ntPCYGBR@®3/003142

cleaner in a new direction is nore difficult. The

cl eaner can be pointed in a new direction by applying

a sideways directed force to the handle, either from

standstill or while noving the cl eaner forwards or

B RN T R
o555, N S AV S Ly beina

eitlehr PR @ﬁnd@tﬂs owhiMinoRingei@icikangrabaldras ombidkwahds. fTh\m lcauses
surface. In sone upright vacuum cl eaners the

thesdsmthcﬁ@ tahlee Mgzl agioss Hsufloerseirceny Hakdhepinthing new
dirtd iogf r@%%&&%?u@&bﬁ‘b&%& ¢ }{%%ggf a@ag e & RO hShd 108 is

abdif® rhoh@aﬁtahy Virdete@ Gk RAA Awhich @ﬁlamssﬁarmes arithbed. fldd surface. In
Attenpts have been made to increase the

somn® e givir egsiriuing cgle@fermfﬂiﬁ |ng0mag wineels | 184 rese s‘,noun%ln@l the cleaner

%%ggeﬁgﬁ%{ 'ufgr y gapgys C{umum fr{ﬁ:aner P f h ' [Egab y Bg)unted to the
cleg‘né%a@ Pout h@loﬁ@&ﬂial@}f ditdeesiexaoay jﬂﬁﬂcﬂe%cnﬁdﬂe vacuum

cleaners have a base whi ch includes a notor housing
and a pair of wheels, and the connection 15 between

t he base .and t mai n bo i NCor por. unj ver sal
Aty ey A g DS IFBE ALY DA OO B P G loaners.
e hgh
SoREaPbI SMBRE vk chepev bty iRy g o
in WiISe®B23,a00 and €IS 51,684,093 hIir bathexftthdse dottimerts,r the onc@im cleaners

20 A further, less common, type of vac | eaner is a .
havesg jbage Whioh inglyflesha motrhqugingegd a,panQ &TP?CIS h%i@ %W@PWUOH
[ |
berds B RG [350 350 T TRy o PO TR Ferd PIECTg permits
rothiiendd aseeafent betheaakinvedy \Mtlhreaﬂ)dct od therbase abparaendxss vhich is
the machine being incarpaorated in the main body. Wile
orightpd pexpgpdicalag to fegriagpnileisghel Hhagvhesls and léég}eérWl\El% respect to
d Fe than traditional upright cleaners, they 25
generally have a small dust separator, a | ower power
notor and snmaller filters, if any

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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filters at all, and thus their inproved

manoeuvrability cones with the drawback of a | ower
w@pm@aioi42cat i on. The present invention seeks toPQI/GBR@A/003142

a surface treating appliance with i nproved 30

manoeuvrability. WO 2004/014211 PCT/ GB2003/003142 3

The i nvention provides a surface treating appliance

conprising a handle, a surfaq'ce treating head, a

support assenbly which is attached to . .the handle and
Theynvetpadoreddesor surlgre Fedtmgpgpliance ompasingp hnglly, grsurface treating

I fi.9! [ﬁzlqe]

hea% £91‘§4p|'89c ts&%kﬁgg&)thﬁvégg Gitdc eciJ |h%§§% gﬁd’ﬁxg r%ﬁ F th respect
to thé Raddlefpr hﬂadmgtt@aﬂpihmhmge bb ml}eg awmgamgffdc&s amcha hh]&a;ge between

rotatin the hand| e .ab ts | tudln .S .
thoggudeant e SupPoEBdRtt e Hibhge PO R SEh Uy rotaing the
harfild £fhi 1@§‘longlfml%aﬂ’ BAY Eis@nth®burfhck BbtnBheSAHIROMtin Qe de@ction.

and a |inkage which allows the handle to be rotated

or twisted about its longitudinal axis, in the manner

of a.cork I nproves vhabi |t sure
ThE Dehiioh Of fanLine DR Bbr ieeh Ahna iaer hioh ARsghE e to be
rotad to&' R SRG Rtk tids QBSoitulilies axik N theakidnet ¥f @fcokiB@rew, improves

appliance is inproved. Preferably a joint is provi ded
mabeduveahilityhanchanglires anunadile trnsisiver bdteeah, thehfawaibirgming and

é be | oc abI in af. @ ’[{1 revent t he cl. eaner head
trpng AOFEPRS 1 Rl homRlane BIRIPYepri ght
position. This feature provi des stability to the

appliance when it is stationary. 15 The nmai n bod
Prqfuebla{papllomn&:erqwdﬁetwﬁheha anbthp glegner hoad, Wﬁwhmomt may

be rcﬁg lﬂgﬂlh O%%Bt;) nge elecg%agl%:lé ag oy 3% hirg Vﬂ%nr{ﬁ appei aflee is in an
upfzi%}f?wsﬂugﬁ TH% f@@tuﬂﬁ[ﬁgvﬂdgs QLB RS aﬁfhaﬁcef WREH it is0®Ationary.

dvant ageously, the support assenbly is arranged so
that the dianeter of the central portion is greater

Thg h A Bgc@% of {hetagglﬁgrug nq lgé 9 ed 3R tlliéj%[‘ngieeh %ﬁ_gﬁjgﬁ BP%%I%t eVracuum

ace erlca arrel

cleﬁl%irl dri dtidkemc! helteragtively) théd hﬂmm god enagtpl foamed eisewhememd the
direction. The support assenbly may house one or nore
invsaiipromerbs ussd inthe a@pmraﬁ@élooz)s/wf he term "surface
treating appliance" is intended to have a broad
nmeani ng, and i ncl udes
Advantageously, the support assembly is arranged so that the diameter of the central

portion is greater than that of the end portions, so that the outer surface has a spherical
or barrel shape. This greater facilitates the user in turning the appliance in a new

direction. The support assembly may house one or more components 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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a wi de range of machines having a head for travelling

over a surface to clean or treat the surface in sone
woretoa®i4211t i ncludes, inter alia, machi nes whiBOI/GBpi0$/003142

suction to the surface so as to draw material from

it, such as vacuum cl eaners (dry, wet and wet/dry),

as well as machines which apply material to the

surface, such as polishing/ waxi ng 30 machi nes,

pressure washi ng machi nes, ground marki ng nmachi nes and

shanpooi ng machines. It also includes:-|awn nowers and

ot her cutting machi nes. 2Q004/.01421 . .
BT D LG BYon B ASHGPo ArEEORs Withaelerpenta By datines. i
QW be described with reference to the drawings, in

I'ch: 5 Figures 1 and 2 show a known type of vacuum
cl eaner; Figure 3 shows a vacuum cl eaner in accordance
W th an enbodi nrent of the invention, Figures 4 and 5
Figimesnl TE2 2w ke we Aysiof Jrcuyelednes;  n use; 10 Fi gures

6 and 7 show the connection between the cl eaner head

and mai n body of the vacuum cleaner of Figures 3 to
Fifire BisBow €8 vEuunl Olesieow 4deerdadtd with as seisbliynent of fhe invention,

vacuum cl eaner; 15 Figures 11 and 12 show the roller

assenbly in use; Figure 13 shows a cross-sectiona

.view th h the rollef ass f. e vacuum
Fl%qr%saé};]%r}d:?g%) V}Ehﬁ}uvraggu%ﬁfe? e %sﬁ%%ve \%érf/épedf housi ng a

filter within the roller assenbly; Figure 17 shows an

alternative way of housing a notor and filter within
Figiies 6 @hfl &r shoae engsinpectip® Eityeenethe deanep heashand main body of the

alternativ )
vacuum cleaner O?Flsgrlll%gseftoog; roller assenbly;

W

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

Figures 11 and 12 show the roller assembly in use;

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

cleaner;

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

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

assembly;

Figures 18 — 21 show alternative shapes of roller assembly;

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

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



Figures 22 - 24 show a roller assenbly with two
rotating nenbers; 30 Figure 25 shows an alternative
WO edosera2assenbly with two rotating nmenbers; WPCT/GB2003/003142
2004/ 014211 PCT/ GB2003/003142 5 Figure 26 shows an
alternative roller assenbly with a | arger nunber of
rotating nenbers; Figures 27 and 28 show alternative
ways of connecting the main3ody to the cleaner head;
Figure 29a is a front perspective 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 .
Figyre) @6y Braly o fn t HEERAsYR afllemasermilyyuvigh 2odargsr guabelpAf rotating
nm&é%upcked) position; and Figure 29c is a front
ctional view of part of the mechanismof Figure 29a
along the line I-1'. Figures 3 - 13 show a first
enbodi ment _of a vacuum cl eaner 200 with a nmai n _body
Figniy, 27 and 3B |sbpwadicandbivy veepe odre@neeciing fhe maie 29dy 3o the cleaner
h.%ge cl eaner head 230, as in a conventional upright
®acuum cl eaner, serves to treat the floor surface. In
this enbodinent, it conprises a housing with a chanber
for supporting a brush bar 232 (Figure 6). The | ower,
Figurod9a fsecfmgt pirsiectve vieantfeparhaisa arechanismipreeongieeting the main
33 and the brush har 232 .is rotatably nounted in the
bO%hEHgEFb§HEﬁW?%§{aEPFQP%$§5Bﬂﬂ?ﬂk brush bar 232 can
protrude through the inlet slot 233 and can agitate
the floor surface over which the cleaner head 230
Figuaes29bsis dhedebrvisshobalie a32harmgsm aifaFigbtey 294 iiv ensdppnd (unlocked)
dedi cated notor 242 positioned on the cleaner head
pogiipn; 3a8ddri ve 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.
Fiddes\R9els a iffontsddtiohal vdpwrof piasttcfcthe madchadiem diriglret?n along the
. can be driven in other ways, such as by a turbine
lingfileh is driven by incoming WD 2004/ 014211
PCT/ GB2003/ 003142

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

aroller 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



6 or exhaust airflow, or by a coupling to the notor
which is also used to drive the suction fan. The
weomploiagl bet ween t he notor and brush bar can PCT/GB2003/003142
alternatively be via a geared coupling. In
alternative enbodi nents the brush bar can be renoved
entirely so that the nachine relies entirely on
suction or by some other form of agitation of the
surface. For other types of surface treating
or éAROEESIow, be bg lheauglindweatle Adoroalnich cdlswlesedppp rdﬂ’pe theet sction
nmeans for treating the floor surface, such as
fanp oTlpes mwémg detween| the meion Andysish bah g4k ?%“aW8%&P% vigy & geared
cou ??V\'%{t?mgt(f\?e é)mb&ﬂ%eﬁés Ft‘ﬁé’]ﬁr[hsl? Sﬁdcaa%% &ﬁ%v&?gﬁtﬁg@_ﬁﬁ that the

ers to ease Cross sur

ma@l'nﬁé RéHes REAR]SDsictios 00 B cbrael other fdm dfeigttatieoyf tBd Gureidce. For
t he vacuum cl eaner in such a nmnner that the cl eaner
othhe typee 86 swidargi treating neashings:t thjcleaner Head o?r305qanfla@éd6a@ppr0pnate

e SR AP U o 5300 v

noSAd Bt OTRd HRveRFad8NiHeNGediRE RePE30 aDircfudeWnsdllebllers to ease
about its longitudinal axis 211. A yoke 235 connects

motvhmenteicross@dyrf2&0 to the cl eaner head 230 in a nmanner
which will be described in nore detail below The
mai n body 210 is rotatably connected to a roller

Thgéﬁﬁﬁg}l%a@%ﬂ) isMohftktdd t%sth@fnafﬂ"lf‘od baser ee +RBuRRIANHAH ¥uch a

The roller assenbly 220 al oms the apparatus to
mahgerethsi the clgumshhead23(rarhans fl congach vatlr & dloer stfiecesisdhe main
of the roIIer assenbly 220 apd the connhectio

bodbisBRIPCRHED HHPREILB HJ0 2 Ao RFRME IR IO S S 1oy g4 from
s1d‘f§"ﬂ{3j sHée r\%f! Efhe 55 HRY 21830 Rfdebdl ﬁ)%uf’ t?@&%‘ituﬁﬁ‘x%ﬁaﬁ§@’ll A

paratus to”be nore easi| uvred than
yolter ZBB ctdn@B(ﬁb theaﬁmurbody eader te claanél’rheacﬂ @80 ithandnsérdehitheill be
mechani cal _connecti on between the nmain body 210 and
described #1 mere desaibbRIPY- 220 is by an arm 540 which
extends downwardly fromthe base of the nmain body 210.
As shown in nore detail in Figure 13, arm 540

Thé edindedy 216|iseyRtabllcdmmectte e@h\tollg @sahbifyt226] &/hivh lies at the
which the roller shell 510 is rotatably nounted. On
bagenef the giain hady 249-ddhe rollereassrmetly Aa0 allﬁws ﬂaeo%np@&t%w be easily

PGS e B2 R abl B L FGZIREHRI 22 D e
codnections 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.



WD 2004/ 014211 PCT/ GB2003/ 003142 7 The main body 210
has a handl e 212 which extends upwardly fromthe top
wo@toothen2nei n body 210. The handl e has a gri ppP@yGB2003/003142
section 213 by which a user can confortably grip the
handl e and manoeuvre the apparatus. The gri pping
section can sinply be a part of the handle which is
speci al ly shaped or treated (e g. rubberised) to nake
it easy to grasp, or it can be an additional part
Thwlmhai]ln body 210 hasth hmdﬂdwélmwhﬁth@andanpwa@ﬂ}efmm 11hheop of the main
|tud| nal _axis of the handl as .S i n
body 810, THe Bis has BDETBSGHOP AL H3 IR ASstrhny P ALy erip
I g eV
AL 4 BRI apl ot S0 B Boing Joton BN SN Yipar of
thd }ﬁanaIbOWﬂch is spetiglly shaed vhiredted Gng. lrebiseised)ed ntabgét dwy to grasp,
by fixings which |locate in bores 586. In this
or dirisenli bee At additional, pat| Whish ais eloBredt i theo panstle zﬂioaﬂ angle to the
res ar 1 hape of the outer
lowgléléieaﬁl%oﬁtﬁg Arl%clsl%gﬁk'g ﬁl u{ 2’ I6§ng| tudi nal axi s,
there is a generally flat central regi on 580 and an

arcuate region 585 at each end where the dianeter,
Thejotte shelt 5tthef hisoller B3mmibdy 2AbissHOWT e mosh detall in ﬁgé}fes s 10.

t d d
kRS2 D e 8 AR B R g Mk v
Fighke @aWPucfh%%et i&@ﬁre@ thhdherd8NiXiaks (WAMhABcAE G bored %6 In this
in steering the machiné along a straight |ine, since

enfblodiment hthaeowerdll shv@e wfahe yoldeunZEé)t r@aq:rghhes ankpried. | Ie@éﬂng at the

y, to wo back way venment
shieqoh (e SuHE Edes O e gISRIThADE ThelBELLhgy s, there s a
geﬂ%ﬁﬂﬁ ¥R %eﬁt?al%gioﬁe%o’“ﬁh(ﬁ @nSirbhdie 9B4i8h ¥8H gatt %hb&fde()v'h%re the
of the 1 nvention. The arcuate outer regions 585 all
dutﬂmenmirnwinm[jyoﬁ ther giell $i®ndeatsasene Miedeenwiabnflat J@gem 580 has a

e ik e e .
WE (ﬁaklg rfo&ﬂl?ihlat 24t LOntrAIREQYE Hdd P u ?{'Iqﬁ’l s‘it A ){%ﬁtﬁ% mécthlrlesalong a

so bene al to provide a non-s e or
stmtggt ling Si)ﬂébet the npach@reneil naourailacen stfralglnteandoisl less Eltféj/ ko wobble
510 to aid grip on slippery. surfaces such as h
duging Rackw asde (e Vegtsnts. ’ﬁ%@ Wigthgeth thes CetnFFéis 9T Fay §éﬁ‘bf|e9sed or
oc iy R TR D AFUigh @ Bl AT R e

re6fS SSILLSY SepRon bodyrd Iﬁﬁeo‘aﬂ:rﬂE)Sﬁe tide witen b lusef wishes to steer the
machi ne provi des a
machine in a different direction. Ridges 511 are provided on the outer surface of the

roller shell 510 to improve grip over surfaces. It is also beneficial to provide a non-slip
texture or coating on the outermost surface of the roller shell 510 to aid grip on slippery
surfaces such as hard, shiny or wet floors. The length of the roller assembly is
substantially equal to the width of the main body 210 of the vacuum cleaner. The
provision of a continuous support surface across the width of the machine provides a
reassuringly supportive feel to a user as the machine is manoeuvred through a wide
range of operating positions. Alternatives to this shape of roller assembly are discussed

later.



reassuringly supportive feel to a user as [
i s manoeuvred through a wide range of ope$2$iggchlne
weomipians. Alternatives to this shape of rol | BCT/GB2003/003142
assenbly are discussed later. WO 2004/014211
PCT/ GB2003/ 003142 8 Referring to Figure 11, the shape
of the roller surface is chosen such that the centre
of mass 590 of the roller®assenbly always remains in
a position in which it serves to right the

Refe%%gd@ rrlmig\&b nat thetshiys, ofFihg uekder SPTEPRIBCIOPE S%gﬁc%g Sentre of
mass(ﬁggtq&ghq)glﬁlézgs%%ge W) ?snée{r)r?#rﬁsslp? e‘g%%{t{ghhe Vi Qlﬁu sref\/%s to right

the n'laﬁgmreol ecrie%g@gg ecﬁﬂepféiuﬁ#i?ﬁhdv@ ﬂhﬁtee\&nrvﬁmahe aasibbrumugned

have a tend
onto ds HRhsPatel then?enﬁ’h of simpEoBwillrligie {onite righ etog 7 ligs592
e roller surface i I
sraveirsran e 9es A eufifs G L EBRRH Rl Pipey o

retu m# nd. a point on the surface of the roller
rgﬁ%F‘F %’ 8ases as one noves along the arcuate surface

away from the central region 580. The effect- of thi
shape is that it % ui_res an jncr aS|n AR >
The Slepeefitbe muntetlﬁgloa 8F5eqf th%\§°1leﬁ é“’%%‘iel 8y ﬁy % :‘e ceh that the

. further from the ner t
o B 4 I, S0 B gyt 4 po cn

s,urfdt %Sbf R4 %ﬂe!r' dh&Rkncrenkes amteemnmeeﬂomgnmemm surfﬁomw(,aw from
n body can roll to one side. Thi
the cerizhl regimatS 80hdihe effect ofishis shame i ithab it rEﬂ‘é‘H?Saﬁ‘?dBCIB%sﬂ%% %reater

the mai n
b R o TR LGHLIT e RO SymEBhe i
posiﬁﬁﬁ'. t’h%hfdiaﬂ%”tersé)‘fr frRCR e shélh |5$o rmstaclexnd eofeitp deigitudimal axis
€ nechani cal connection between the naj
detelﬁﬂﬁlteﬁ :tiga &eﬁégﬂge whiheidie mn ibedy g¥bieH tPrPnP| b‘{}% 2@1 By ?]i‘d’se}‘ such
that pesdg wib g sgﬂ%&%ﬁ gfe@i eléeﬁo us efélte 21%8 {‘?ﬁgﬂ% ; cd’[@ﬂlf‘the ducts

ormof a

531y§$<§ tztﬁé \MHt%.IP Wh?cHTf‘BH?Eﬁ@r e @H@Ihassﬁﬁﬂly(# atichthe floor surface in
axis 221 the roller assenbly 220.
th1s|1_’ht$sftbﬂierdep@1ﬂ1omf the connection is shown in Figure

13. The yoke 235 can rotate i ndependently of the main

body 210. At the forward, central part of the yoke 235

Thet rr}leeghamcsal 2 ohcAbn 3wt tBe @iy 210 and the cleaner head 230 is

shown in Figures 6 and 7. In this embodiment, the connection between the main body
210 and the cleaner head 230 takes the form of a yoke 235 which is mounted to each
end of the rotational axis 221 of the roller assembly 220. Further detail of the
connection is shown in Figure 13. The yoke 235 can rotate independently of the main
body 210. At the forward, central part of the yoke 235 there is a joint 237 with an arm
243. Arm 243 joins the yoke 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



243. Arm 243 joins the yoke 235 to the cl eaner head
230. The other end of arm 243 is pivotably nounted to
wo b@4oieaner head 230 about pivot 241. The j oi PCT/@BZ003503142
of the type where the respective pipes can slide
agai nst one another. The plane of this jointed
connection 237 is shown by Iine 238. The plane 238 of
the joint is forned at a nor? normal angle to the
| ongi tudi nal axis of the arm 243. W have found that
forard Agreng YOsidbn), or Sudisdranelireli! fyorpethjseprditionl @r what ishsbown in
floor surface (when the machine is in the W)

Flm@@/ Dotk elbCTYSEEROYE) tloa cavies girflgwfEem % flfangy head 230, the
f
RS HhGPltle DR Mo e ORI 003 et

also carries airflow fromthe cl eaner head 230, the

joint 237 maintains an airti 1%ht seal as arm 243 nove
Thisi artangempeicef the piveke negBiing A L ohthedivfe AdHh endfoinhadT, allows the

by BAEH TR 20 At DB B Bpf B onecin

axBSSA MY the3RBnreP 0P8 dofitsdicRd vakRuhe icletindraiegd 23dirB@hins in contact
axis 211, in the manner of a cor kscrew, while the

with tarflor bediabe? 3this emaigemenhale® pauses thevqlttahelt headf230gp point in a
f

ey e ot e T BOORMP I AeDT R (RS AR Zhoubieps = shows

thd ﬁ(gs?tjicﬁadfoﬁ*?%arﬂ bPba@pakd Hfé)'v&ﬁkntem'assh%}%)t 115&3 GiHil8 Fgures 4 and 5

e position for forward novenent
show the sdouangtitader ive twi differdzit guming pbsaivgs.5 In Eiguwz B tlee main body

o R B A GES T BR8P o e e
BAR1E200 B0 0 T BB 6 e clo

hesid B0 Mehuk Othgi dasmienalovesirsa 284ight lihd1e The eariebodh e:ani be moved
230. Thus, the cleaner noves in a stralght lin

anmxbwe BséRyecsan TWE HpRNE PosivipRNEY B/h hicht (he s ok YIS K511 of e
I
ma1 gtis ri%rtl%&gar fonthg\’giro%g rs]ltl %ﬁ] glﬁw %%ﬁﬁ%%#lp@a( :pésﬁaﬁl in which
thesm@ﬁﬁcﬁnalaﬁds 2 1f dﬂ thcymhﬁﬂbddly&iés petsstdntially pavaldélitohhe flbe surface.
| ongi tudi nal axis 211 of the main body lies
substantially parallel to the floor surface. Figure 4

Fl%&g B}%oggs éjfc%%mm%l celéaarﬁ?f gfer !tgglﬁfcﬁvﬂé qe?ftt Iglglﬁlt 1%2.{11 bc;r 210 is

0 ’s OCKkW se a

rola@idinkiuclb&lalis@ xbsut 268 longlitidial atis @31t Mhid anes thedlongitudinal axis
axis 221 of the roller 220 assenbly into a position

220t ¢hhe iodler A20 pysemblyi inte 2 pespiéan whishtihinclingsbyith respect to the floor

and which is facing towards the left compared to the starting, straight 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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and which is facing towards the left conpared to the
starting, straight running, position. The inclined
wW(Q 200a012817 bet ween the main body 210 and cl eaneeT/G8aw3/003142
230 causes the cleaner head 230 to point towards the
| eft. The pivotabl e connections between the yoke 235
and the main body 210, and (petvveen the arm 243 and the
cl eaner head 230, allow t']e cl eaner head to rerral nin

contact with the floor, even though the hei {1 tﬁgmam
the lafok@he 205l luadinmsteapatt H85 @RS rsHafya%S%m 1ot 88 ya

arcuate r f the Yert O
bodytgrell Pﬁ"tod)r{%tﬁ(g Egtstf%te&ﬁhh u?ﬂ1h§ ExtraF o?%? aft\:;tll?tgtlmnl ggguegpor t
for the main body 210. The extent to which the main

body 210 is turned in the anti-cl ockvvlgze g re,cthé)n te t
Figugtes ehowndse viduemestearer tyroinghiowrrdstBe &128hnd IS d QI%IBPS” °

o ) G G PP ORI
aboug n’?sy oglg t{?al%ﬁf%ﬁ% Agrt Tﬁ§5ra9§es tthe 16:itudinanasanitly ofidle roller

e min body to roll onto one side, (Pﬁl
asseldbBN D2 $ntb Nepdsitian W@lolhl is ¢ghadined wﬂerqsa@qn GiPntlag Baprend which is

Figure 5 shows the v m cl eaner, t t
facing tptwtardsTiesrighd cOmPaigh s g}ilet gatglgg, ngné O%&{ . e joint
escribed fo I t T&h@dt&ha badyr k@ 230 to
237%§ o] %&nal{l g%\n@l@%ng%éé&?% lt‘e?a| 2o3r(1)g| tadl naIC axtyrs 211.

pointhbWald8i teSightlewhitsgiill wetnaiaingain eonzt voth theefloes | Epe atcuate
assenbly 220 into a position

regioe SpR oL tho rth”é aﬂPW@J iheaPRAYR r@ﬁ,qptso thfsaQﬁsﬂ]é)nt Bﬁ}gleghht roviding
sup%gF t}gagp ()t hﬁ}eséyﬁ% It 5 Gohi GH th inHi bb&lf‘ﬂlmﬁ,tumed in the

etween the main body 210 and
clocctéxﬁée'tﬁtecheﬁ%e%%ﬁueaumtéﬂm hizhrtbe cloas h2ad23Q mpyes from its

poi nt towards the rSGg while still remaining in
forwadtfang podition toavaid Pﬂgl'ﬁhe arcuate region 585 of the
roller allows the body to roll into this position,

mhile still providing support for the main body 210.
%@@1{? Rodbi Spataiag mBparatne @0 2245 whichuserved to reopoie dirt,
nk |rect|on determnes the xtentpggl?q\%lch

duse h@ﬂmemhmeadm:foom@\deey pirBenvivthich 7 h %R Hior on

03|t|ontovvardsthe riqght. i
i i e R, WO
sepg{a gea\;\),g bus inOWBich 3RE /IRt 2Ad ekt Bedpunsrém ahe airfliowt §f the type

Ich'is drawmn in by the fan and notor on
described more fully in, for example, EP 0 042 7 23.

The cyclonic seperating 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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the machine. The separating apparatus can take many
forms. We prefer to use cyclonic separating apparatus
WO poowboi2im t he dirt and dust is spun fromthe aPCt/GBRw06/003142
the type 20 described nore fully in, for exanple, EP
0 042 723. The cyclonic separating apparatus can
conprise two stages of cyclgne separation arranged in
series with one another. The first stage 240 is a
cylindrical -walled chanber and the second stage 245
upright,ai.dt. apier iiredy, flsisbiiein rndlouiets rajshe teppane thair ¢irk Rafhts at the
chanber or 25 a set_ af .these taperi C [ o
botigp QBT pr APl T B AHOPRORS 3 Qerpeffy agd heir din
L JtioWobS Hl | InBiafing AfpARRETs M@ hiaterial to
OUt%H?Ietlﬂ?élA{Pgt @ﬁﬁ%%%@g@@g%&g&fgv?& du%tﬁ)ZSG. Lar ger
the qtbdein igvedtiparaniicthe separetiore wb\dust Eoth gl higideve ccoukl egeally be

first cyclonic chanber. The ai,rfa1ll EW %hergl. asses filt
cartied QigHIng GhPIGNGAISSUSh 3%k COIveRtienal BRe-FyPa LHIST ATy e filter,
haped cy j ' ind . diments
on RARE R SRR ARG of SR BlEe b IIFcoPUing SRR, Bh R
of ihR HpEAMFDAKCR dreabi NguurgdlemersThiee smaoobalysen bfuse equipment
separators can be WO 2004/014211 PCT/ GB2003/ 003142 11ﬂ
whigpris gippropriate. tovihe faskresriormed, by the mackingn 65 fxpple, for 2 tloor

ool B g G bR fonithn P Bpfo] B ERh R

the bottomand their dirt outlets at the top.

However, the nature of the dust separating apparatus . .
A fas andta matcerfpafiriviog thehfnpairb{OgetheieIpREe %ﬂ?go? {gr drawing air
_ separation of .dust,.fromthe ai
e S i R e

bag-type filter, a porous box filter, an

el ectrostatic separator or sonme other form of _

A sepberatfi aiglap dactatcasy affowenpant thermachingt Figgly, an airflow duct

apparatus which not vacuum.cl eaners h I.n :
o R B LB E DD e SR B PTG SR e
duc%eilrs.f@%:ﬂ@(g \&Rbﬁﬂ?ﬁﬁe (BC Rid¥e arnt QFig8ABPbE yolkeP23H fArtlier duct 236
oli's

I'ng machine the main body can house a tank for )
cagleothendirtyi ajuflobyvieom the yokd 2R5 4ndeparatingoapHapud 24 iopgthe main

the fan, which together generate . suctiqgn.for. draw n
bogs A ORESOV T BBARE o g b LR RepAiieR ot he yole
LS| | ' a@fus 240. A

DU 20 0 b 0 SBARI Hpe
suitAl]& hleyhandgm af tHfit oedsidéscribed more fully in our International Application

WO 00/21425.

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

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

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

to provide a first filter, called a pre-motor filter, before the motor and fan 520, and a
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15 connects the cl eaner head 230 to the main body of

the vacuumcl eaner. This airflow duct is |ocated
wowdhion2the | eft hand arm (Figure 3) of yoke 2BGI/GB2003/003142

Anot her duct 236 carries the dirty airflow fromthe

yoke 235 to separating apparatus 240 on the main

body. A changeover mechanismis provided for selecting

whether airflow fromthe yokd 235 or a separate hose

on the machine, is carried to the separating apparatus
secdf filr 380 stultedld posrandtan(iilen, aftet tﬁ&smqumemidsfad &20r | Whdre the

rmrefullyln our Internatignal Application

e mmlngm: piskion, [0k, carpon b59Rce o MFeRL e Bl 520 also
e _se i n f
seif 5 Forg P an SRR R RS, LT e 1T ow

duct 535 connects the 25 outlet of the fan and rmtor
to a post notor filter on the main body 210,
Filtapr assérnbliesr gereradlypoempiissnaldlast ene fHier flp@wcbam i filter housing.

downstream o t t
COTRBGRY{ Pt BroF VLR Ay P OB B 8 T s Bl gimise
thd @Gl OF dud daBRE bR fﬂ@ﬁ@ys%ﬁlb% O0hé RGowh el fiter th@prises
separating apparatus 240, 245 prefer 30 to provide

a faathi filkdr Whith és Jocoteid] ditctly pm thenair @tream land rhas Belpegeedusheetaining

capRoYy AP G0ts s 21 P A e AP (VB Sgpetis pf gpejne very small

du%ﬁ)%&hé@ Qic ésl agl: (le@bit 1@§s thﬁ?oﬁ@ﬁa%roﬁrlg tﬁe%"bré@@ed Wbefifream of

tor I'ving the suction fan has carbon
thdfoaghiBer tbhetanoamy dudt ovhidh éscepesSRen dhe foans Gtere sint Scuch a known

trap any carbon particles emtte t he
arqangqr@qnt dlitele 5| oedush anahle te ym& 6%? tg%asg?mpga;ﬁ %es of suitable

f11E s are sfho%aﬁeguf ﬂlt&ngﬁdnta?i’a@ﬂﬂ" Epﬂcatlogorfﬁfﬁ’égré’ WOVED/ 602 and

'ter's are arranged es Inthe filter

w@)so;lemicﬂzu to maxi m se the am)unt of dust captured by
the filter assenbly. One known type of filter
conprlses a foamfilter which is located directly in

R g R e R B e

is capable of trapping very snall 10 dust partlcles
such as particles of |ess than one micron, is

Flgutrovh wwmm@uaﬂ@bmqsﬁ seomé thioagh g f@}ertaéseﬂl&lbﬂﬁoar{he outer

shﬁﬂ 3&&/9 WB’FF esca \H?us ){ | %Etnl %%gjn 1%@1%151]6% gl 1 dbf ﬁﬂ)t%gtegxslu%h that it
cahR6tatd Witk rre@%éteﬂ@ﬂhbf m&X ®6BY 2$0.07Ths lihzilﬁb:bﬁlponents 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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filters are shown in our International Patent
Application numbers WO 99/30602 and WO 01/45545. 15

Wo pootlieienbodi ment, the filter or filters areP@DGB2003/003142
mounted in the main body 210. Figure 13 shows a
detail ed cross-section through the roller assenbly
220. The outer shell 510, %hich has previ ously been
shown in Figures 8 - i Srounted such that it

. 20
can rotate with respect to the main body 210. The i
bucle@spSRadtiseytdniair itoéout off Ity motesitucket® lar elhe el 510 is

e I A ST e 8, A8 (9
mouﬁelécf1 ilnPaoﬂ\X%cﬁée?%tﬁJg%gg% I H6 S5 51@%d0{upf)d5t$ duéte) i.ee the motor

passes through a hole in the centre
buckdt 5153?@%& k;x‘/iac melofhainmammueme supipett| dugtsowhishtetroBarsheld 510
supporte y a sleeve in part 541 of, . 540,
can rrofateeqaroypd the pgtosyckes ?@?‘é(g%{ba'&? @E‘HB%F igelam = gﬁgg a surface.

The;l%g{?té lfuégetb%Sb ﬁ?«gé {69%65&(1%& e 38ty pal 326X tBRES 531 and 535

['ongrtudin axis (and rotational axis) of
con{rﬁﬁﬁ&éﬂé Weth tB& altbri &l thombts dtekeniSt i Puat 5Poddtiaerss@gloghfrom

the end face of the notor bucket 515. t.h i ght .
e hepiptoraten 0 i e 1o SRt beisqet v
mu arger ening in._i ' A
A s I
o BAGLOMLE LI GhS niodds biEk5t S€F vad ahdfoliearshell 530 form a double-

pur poses. They provide support both for the roller ..
skistedlHouSing famidie tfhwe anbmetor\witFZ0 4 Wi ap qr gap between e skins 510,

51 PCT/ GB2003/ 003142 13 bucket 515 and they duct air
3-nto/ out of the notor bucket 515. The roller shell 510
is rotatably supported on the notor bucket 515 by
bearings 516. The notor bucket 515 is nounted in a
Thé Fanedhdrab@t uoitSAD[s twunted wighin tomptor hucksid13 @b gaapgle to the

b A T U8 B o
BRI  BEaptUe Rih abeS e e o
rolfe# Bhdll, X estht eetitheofigravisy 6B3the fEBE1byOaLNitEP glignedayith the centre
of g%%x?ﬁ?mféﬁ%“u&aﬁ%% cr gty By ot oSy i e ofsep e Hitiow path
frof %tt‘imﬁp?%??ﬁ@r%g?% éﬂ% ]gnot%ﬁtgurﬁf‘ shde THei fan hadym&@dOunit 520 is
supported within the motor bucket 515 by fixings at each end of its longitudinal axis.
At the left hand side, the cavity between outwardly extending ribs 521 receives part 522
of the motor. On the right hand side, an outwardly tapering funnel 532 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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not or bucket 515. Mounting the fan and notor unit

within the notor bucket 515 helps 10 to reduce noise
w@rewem1Lhe not or bucket 515 and the roll er shePdT/6B2003/003142

form a doubl e- skinned housing for the fan and notor

unit 520, with an air gap between the skins 510, 515.

The fan and notor unit 520 s nmounted within the notor

bucket 515 at an angle to t b 15 | ongi tudi nal axis of

the notor bucket 515 and the roller shell 510. This
Airdeceeedtiohe fanrpdsestor fait §20 within the ir@hlﬂriabmléidy ppénlet duct 531

ght of th
ol Sl Tl 554 1
col%@%dr%ﬁtdocr o aln?d?&dlin]?(&kwsﬁ‘ﬁw@&&ht the ouflbt BRR 535. Outlet

ravi er assenbly, and secondly,
dudtSBSﬂmﬁy&ﬁa ﬁﬁbv@tdﬂqumh&dy 2¥x ominlet duct 531 into
the fan and notor unit 520. The fan and notor unit 520
|s 20 supported within the notor bucket 515 by fi xings

Ou %t cgl%? ga? @glil cts tBSth% %@%r&)\;u\g'o@ Fhe ﬁﬁ)éinsbcid yA10t N8art 842 of the main

cavl en outwardly extending ribs

bocfyzﬂ; Al fHERIhvesin @ &drtth® @83t midtot fikerri00rAir Qont deect 5B fin cdnaﬂijto the
ide, an outwardly tapering funnel 532 jaoins inle
low:em dace e fiser hausing, shosoy teprehtier 338 TP SIS Rhaust to

atn%ﬁplacﬁce %\ﬁrt%tgélg ?%ﬁ)‘%dq;%fgu%eg ﬁon;tﬁg 'ﬁée% E%u}#?ﬁs ZEB% @Q&ﬁlg%%ttures
areSHARBhHEd bRfnfiam AR RAsiABBER. unit. 520. Further

support is provided by a web 524 which surrounds the
fan and notor unit 520 and flts betmeen flange 523

t he of th b k t
TR o ALl TR B RURAE i g v
ma@hﬁlgllg"’l@ft ih Q! (}J}F‘gg)l GitioRUCHIRS staid Qsseaibay & @ﬂaﬁg’eﬁr@oothet it is
anot her. WO 2004/ 211 PCT/ GB2003/003142 14 Air is

aulnﬁfaflcﬁw tieployed When thedmaint bodyuiQ isszoughitttavardsHbe fully upright
roller assenbl et duct .5 d.fu I 2. .
POgiieR %Hdr ’fSI rs%ﬁ%% ‘%Ps& (b el A o o8 Aeemi ) Fom B sylly perient

PO% coll ected and channell ed by the notor
1ﬁet 515 towards the outlet duct 535. Qutlet duct
535 carries the airflowto the main body 210. 5 Qutl et

duct 535 connect '
Therggs apyee range o pstqrﬁgtlyt?gi%qﬁgt\?ﬁaog atrotw}?at htagq J%spgéerr]l (i%gcdr}/bed and a

number of these will now be described.

In the embodiment just described, airflow is ducted into and out of the roller shell 510,
from one side of the roller shell, and the space within the roller shell 510 is used to
house a motor bucket 515 and the fan and motor unit 520. Other uses can be made of
the space inside the roller shell 510 and Figures 14 — 16 show some of these
alternatives. In each of Figures 14 - 16 a filter is housed 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
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body is a filter housing for the post notor filter

550. Air fromduct 535 is carried to the |ower face
wotooghe2ii | t er housing, passes through filter BGOGB2003/003142

itself, and can then exhaust to atnosphere through

venting apertures on the filter housing 552. The

venting apertures 10 are gﬁ§tributed around t he

filter housing 552. A stand-assenbly 260, 262 is

provi ded on the machine to provide support when the
aboradiitn60 1, S0P eh tbeanngs 03 p Hilit008 ds sunperied yy ghesqugtpV1, 602. In

wse BBy b e ST Aok et v yoiof of FSGERRS Pk, imyras.

thré#gh' the lﬁg{e{ g{éthulé BAfd bimi cBRdof the Tl 805 edhehancdohten flow
I n body 210 1s reclined fromthe fully upright

alof©sietcopandlnétrtbe folleashelld®Orangetlesduell @08 nat i ve
configurations to what has just been described and a
nunber of these will now be described. 20 In the
g i ' ' ls Shel Hiie@ GhdINGE0. aMke i
o SERRCLTE o 45 R e Sttt omi e
surfa@k | o rthé helldr ,shelh & 10hvan spaprevided hith suitableofikings Sheb¢curing the
510 is used to house a notqr bucket 815 an th% fan
filtenfel Orintpdaceudbe ag dtpw iy Figpre Jods MUSH SERPIR flt P WS IHER inlet duct
ce inside the |1 I i . ’
B T i it
1ea{16%some I%&le@ Eﬁéli vie rogtlét dmulsmi T fliter rhdterial chh érclgdediohm and filter
. In Figure 14 a cylindrical filter assenbly 605 ..
pagies Wisigk 6 siheniat ORI & IRgISe BRI Aot fifter medium

| ongi tudi nal, axis aligned with that of the roller
P“@ﬂ@?#&”%ﬁth?gt airflow duct 601 carries air fromthe

outlet of the separating apparatus 240, 245 on the
mai n boqu 210 qf the vacuum cleaner to the interior. )
Figfe 166 similheto Bawe|1460that adilist 622is mpyntebwildisdoggigidinal axis
carries 30 airflaw fr hei nt erid,0r;. [0l |
i B30 i P SRS i Bl A el g s
dirg&grqo%g%[iheféqéxﬁﬁgﬁ)%ﬁ%%% in e @bendhet WO0S TR F2BPRvides
on "bearings 603. Filter 605 is supported by the ducts
meBBanicA@Rppdrifor twerollel shell laodvdogsmebrcamry airflefict 601,

around the outside of filter 605 and radially inwards,
through the filter nmedium to the central core of the

Td éaliﬁ 6Lce808 thd RftePh hatbRBard BEProvideWin 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,



along the core and exit the roller shell 600 via

outlet duct 602. 5 In Figure 15, a filter 610 is
woreabetit ransversely across the roll er shell BODGBIW8/003142

inner surface of the roller shell 610 can be provided

with suitable fixings for securing the filter 610 in

pl ace. The air flow in Flgure 15 is much sinpler. Ar

flows frominlet duct 611, 1€hrough the interior of

the roller shell 600, through filter nedium 610 and
as pROTOUBE danes Figerer I8,|ceronshizkt cati surortiehe dtter dBER.as shown

he fil'ter material can include foamand filter paper
lategtin Efeurg 1&i t her flat or pleated to increase the

surface area of filter nedium presented to the

airflow Figure 16 is simlar to Figure 14 in that a

Figutd 1 PEhdRvdan AtePRiinE @ftaidentent & th@i@ing ddamaid @wid unit Snside the
aligned with that of the roller shell 600. The notable
rollti ff semblhys eAb withithe azpngement W@tﬁgw rdcthete ig @ roller Shell 700

t nos re fr via_ apertures h ]
GRS ST B BRR AL 5 R0 7085 vplchbuna e
mdi@ b§diket He5! &ﬁ%l@psﬁﬂa@td@awmalaw loowie 8O @@ Motor unit 520.
access to the filter a hatch can be provided in the

Howalveerin ghisl émﬁmi)memo\meﬁ]é@r THkis Q@smnmtgl dqutsérpgmayfethﬁ&ap and
molttciaf;?t L T fplclr}q%%lgqt 7:3:%' Sﬁr}r ?sﬁe@(%ﬁf &lléelzcrt %t Elgeb cﬁhe‘rj lz’ll.gslcan'1%1y via
an ?ﬁﬁgﬁ | ¢pd Buﬁéttmg he pbiilibfd ﬂéxft I het ﬁﬁpéﬁlahﬁmﬁhﬁi the hub of

T'éss”accessi bl e“manner. In each t hese
rol&rty00i. NEhils Snédns itlsat posaitlet 805 merpaunw stdaomy g ther rodllae V00 rotates.

thin th [
AssioophorRc s Be et B e pimsRialbEBe R ihagor i o
br sﬂﬁessL é‘%ﬁ}tu s Sagaaj E‘\glt&%dtﬂaﬁlcta%g mBd tHéfEl\@fll HHtCB§ any carbon

evi a sealin requl rements of

enfigdi d8Ifrah ehd moldﬁ afil girseserd 4s hEEdnébﬂ fohe pestimatst fﬂ:teur.: When air is
can be mounted on the sane side of the roller -
dirgetbie athapstgd from theyrellergeqmblype tRiggnnet &ege is B’é ‘sption of stil

AT BB AL LA Ml 15 o

1t S GO cSiSilnptyBe Sttt dthef ththeppatufdr, thasolEln avwembly is
ater in Figure 18.
provided by the first support arm.

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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Figure 17 shows an alternative arrangement for
mounting a fan and motor unit inside the roller
was®aibi2yt As with the arrangement shown in FiBCI/6B1B®3/003142

t here is a _roIIer shell 700 with a notor bucket 715
mount ed inside, and the roller shell 700 can rotate
around the not or bucket 715. An inlet airfl ow duct
carries air to the fan and ‘notor unit 520 However ,
in this enbodinent, a filter 710 i 0sSi tj oned

can MOEMS%IMBmIdiy S}’Vl’@ﬂf)@lrﬁhaﬁ@ asFHPYA, mSFﬁ v el Sp&u%?(al shape

ris sted dire
with it 2068 BRI Rrn FRG IR 400 1t [10F sHRat Bhs the adventage
that &1 o%eox%glglr&fi% tdrR the olfed RERRTns @OMLAR2ascthe tohein fooldy a¢ turned
I'S neans that air outlet 705 renma
fromS4 @irhighBfunnasy pbstiom| diwge fh@(ﬂliitéli@t eajweeng heq it ﬁ‘nglaSS and

alternative, the filt
surfogh roRERNEPIS e SO HESHE Ie agtage B8 h b Seomric centre of

ch_as | e
the ré)ﬂ? 8%%,68’1% nyc‘ \%elén Ctgg ?)ggeg éfﬁ?ftg?n@ ?ﬁrelﬂﬁn% ;@gxrlstéaﬂr}d t}?hgd;lg]tlth g‘bgoﬂ)'e 237
betweSS SoleEsS dndrthacleasd homd 230 feifainsrconyipatpsdhe Iy bogy Is rotated
directly exhausted fr

aboutratsrengitusera axis A opt ol?é%*}gglfé?tthe IJomﬁ?%wdé‘yrefn ?{gmeﬁveen the

second rL.m A (which does not carry airflo
maitypo y@dﬁﬁ%gﬁanerglgé%oﬁ arm 702 can sinply bg omi tte\éIV)

S?gvagldog t?ﬁ Sgpport for the roller assenbly is

I ded by e first support '

Trurdtlhg itlenehd faces vé the ppl@(rg 21 &%ﬁ%eﬁ%gﬁﬁgﬁéh\éﬁh% ’rwigt'h of the
active canponent

o EpgSp SR 0L B8 QB AOE B oo, muopte

ente]}ﬁ’l% anf rléé(zh{gfgth\éh%ﬁbﬁars Qikkleto hile @qmpict aviithethe €loor if the machine
-propelTing along the surface.

werﬁhﬂewgﬂitd méld@ltb (dey minlt mogstensl &ft th éuﬁgﬁﬁgiﬁgﬁg 20 shopis 2 sphere
oused | nsi th ol |
w5 L S R 3T by S o constr

dlarﬁr@f)\%lt fal{egrilépﬁ{?reTﬂ% g ciapeBid.Shown in Figures 3 - 13

as a arr aped roller with a flat central r egi
on
and tapering end regions. Figures 18 - 21 show a rgnge

f al
Thqomhaq;{y%ég’rgg %@n r@%l)l\lé{eﬁérpv@l %%ﬁ et sEérﬁblg/ﬁ)g%le% §in§l@trolling member.

A lzlirlﬁl%ru Si%n{i/lge%?)? Bal"@é' %ﬁ’ Be"HrSﬁgf&l 1:7)1‘rgu1fe§ bb -@ittshow etrﬂmdﬁmcmbsswbere the
roll%s%&ﬁﬁfy%ﬁﬁﬁﬁe?@ﬂlﬁﬁﬂﬂ@ﬁﬂmzétﬁ(if773r20l]dlizicﬂ part is m%epéndently
cotatable. 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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can have a substantially spherical shape, as shown in

Figure 18, or a spherical shape wth truncated faces
W@1m4/08221 as shown in Figure 19. A true spher eP¢IHEBR(18/003142

advantage that the force required to turn the roller

remai ns constant as the main body is turned froma

strai ght running position, since the distance between

the centre of mass and 5 s ace renmai ns constant.

Al so, because the distance between the geonetric )
aligaedtwith dfe rdtitionmblakisr ofape By Qndett fect offileprogiges feechanical

remal ns const ant t he hei 0] L
soppokEor 235 Ands ol a5 BTHEE e o aimoney bt R geaner
a d 745
BRIy i st e, o

andt fgin Baiyncdroby aettidvddn eFrrktb;ardspt féa¢ar 0. pitgatilymewnteh i the
the end faces of the t he benefi

moke duei g4zh Soaqsth Tor SRR B ey S RO 1ogng Tpalpg Pucker
742, ﬂ'@t @g @ﬁ?kee\rfwﬁ/'ﬁ R | 'r@ 1]’381; IanLlﬁﬁé(%: td @hel I g?&% %‘m§‘|7§9 736 and

vin ero are |ikel y
74,0 nmake contact MAth the floor if the machine were
allowed to roll onto the outer nost part of the
surface. Figure 20 shows a sphere 15 with a centra
flat re ion 13 and Fi h lol 4R8mBLA
T, P ELATE (47 Aot L TE O Ry SRrap SFp1Ee gyt ibdace o
driRE Bofh Qoﬁ&@uoﬁr IbErwRh QCinoRA ml@mwmabpb@cmt 42 ctea zbrushl Hagron the
mbly with a single rolling nenber. A larg
clemerhead 250. pEhet driviagicnaegsiandag %@ ackripyert lsa belt andé%'f ERBwW
enbodi ments where the 20 roller assenbly conprises a
pair of shell-like parts 731, 732. Each part is
r aRArdf el rdling alenitrbheedhsite aigned
AsSﬁﬁgﬁﬁggﬁgﬁéggr?%géﬁﬁgﬁ% duct 735, 7&% and part 732 X
w1ﬂhSorrecHnat}mhI dlead thet rotaivbilnaes Bats S2haf sallipememhens 4 824 are
A not or buck?t 742 fits wthin the rotatable parts
eachgnclingd snwardlsfiomdhe ¥erfigal: and notor unit 743. An
advantage in providing two shell-like parts 731, 732
is that the space between parts 731, 732, in the 25
Tt i6lialse plobbleab prayiddthrecotranomemalatabld partst Inda@dpaxerescanatf a much

732, can be used to ac dat e ct 745 whi
largepmbst Af ra 1406% f’"i‘%fég Skl @r 36T ‘”’23?9 F%taﬂeh%bouhtaé‘r wxlg as the
Of ol 1@ sBEFBRkAA pARAAGHI ¥ mounted about
PR %IB?hQP&P g'g‘aﬁd the roller assenbly, or
a 10REN2AE, Wik siee ﬂﬁﬁietfﬁr&ﬁ.eactmpﬁt decressi@8wathdligancg from the central
conmbi ned mechani cal _connecti on_and S%r
region of the axis. Alternatively, as shown 1n Figure 20, the rotatable parts 825 can all
have the same or similar size and are mounted about an axis 826 which has the shape
which is required from the lower surface of the roller assembly. The rotatable parts 825
can be small, solid parts which are mounted about a shaft, or they can be larger, hollow,
annular parts which are rotatably mounted about a housing whose longitudinal axis is

non-linear. The housing ¢an 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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duct 741 is connected to the front of the notor bucket
742, in the space between parts 30 731, 732, passes
Wo piger2ihe notor bucket 742, and then ext endsPCTIGB2003/003142
direction which is WO 2004/014211 PCT/ GB2003/ 003142
18 aligned with the rotational axis of part 732.
Qutl et duct 740 provides ghanical support for part
732 as well as carrying arﬁ'fIOM/to the main body of
the vacuum cl eaner. There are two ways in whic

is pl‘eé«gmcf thelt geg:eauablfegm dihe mtneletRIEB Ak HDHICE %‘Eﬁanﬁaﬂy
and mai n_bo be achi
fat . i ot BEFR FORO e SOETe e RO s npngel g ¥ Blhen n o
Sﬁaﬁﬁfﬁﬂgly’ the duct 745 can be rigidly nounted to the
bucket 742 and the notor bucket 742 is
;Zgat$ﬁly mounted to the support arns 735, 736 and
e space between WO tatable parts 731,
Comggtien betyeeeniaain bp &g‘iﬂé‘ e €40 dri v!ong

Ref§ %ge%rtafns % G 8, a M@éomh@@tidﬁ%ét@@eﬂmk%mb Wole 1T 4Rd the

r on t cl eaner head 230. The drivin
clednienRest 23Misceia dmol@c’lﬁSewbxdh khyts a joiitt23dfaroed gleaplane Aghich is

shown in Figure 25, th t i | i _ i
et Kobopont i mah ) RS EHEBHBREI, paphich e

_]Ollg%g C%tg rg?ortée ﬂf%qeac%)ﬁe& %e&@zev@ﬁa\fe%ﬁﬁd]@laﬂmg{gsthe joint

I ncli inwardly fromt

237V§fch'tﬁzﬁ|the plank 238103 theppigiidherntad vm}omedengmnde@l oxis b the arm
rotatable parts. Indeed, there can be

24%nig m?aptabﬂe ;bl@} dessrmot pepvide thefelha taéaeﬁﬁferlakée“t%n rsg’PSF%tatmg
u an
SR e o Ha i GRLRIF I DRSS 0ot Formie o

Jon?c%‘?tsugtpt}ﬁt {Heriﬁ{ﬁ{e BRI oF thoMdirkt i§ Irelidedmithehe lohgivadihal paistof the
decreasing with distance fromthe central

arnt 143 axids substané piip pespengiculas tas HvwHoM sqrfagg . glltEthhe trﬂaé:ﬁune in a

forpiranee APa ool Resi A Bont e peliiSy TFLe 298 S Bouher o
wh§1h1? REowiMH Fi uha36 0@ Gttt Shill rifdredsee tHe@atont sauwhizheleafierttiead 230
I'er asse The rotatable parts 825 can be

wilé Pivie wieo Ith@lmpmrbcslym tatttedhpleoutiss ingifudalaxia shaft, or
they can be larger, hollow, 25 annular parts which are
rotatably nounted about a housi ng whose | ongit udi nal

Thé‘)é%)r?nécﬁon P&Welsﬁ DERN43 ThE RS hBSd 23Misaho WAt Badugesad and 7 as a
or or tilter, as previously described.

true pivot with a shaft. We have found that while some degree of pivotal movement is
required at this position, this movement can be achieved by a more relaxed form of

jointed connection.

Figure 27 shows an alternative form of the connection between the main body 210 and
the cleaner head 230. As previously, there is a yoke 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 1is
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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In each enbodi nent, the shape of the roller assenbly,
or set of rotatable parts, defines a support surface
wokioghigecr eases i n di aneter towards each end PET/GB2003/003142
rotational axis so 30 as to allow the nmain body to
turn with ease. As in the enbodi nent described above,
it WO 2004/014211 PCT/ GB2003/003142 19 is preferred
that the central region of the rotatabl e part, or set
of parts, is substantially flat as this has been
thefpm(rjtif_ the yblecl3Sashick feibs kint 24D ht johs 84p has an ghomwhghape 851. The
Is driven in a straighf line. 5 Connecti.on betwe
CORBINALY @Y 28 FPh Shece M p IHBL G ﬁee‘-’r%fﬂaf ﬁaglsrg‘%ﬁsfmea%und to be
. e ' e i et paasy
cal R piuy LohlS SRTRTAEL Melr YRS MLRRYTR I OcrR yan be
mdtiléi&%rﬁbérl@dnﬁé p&iagplémfﬁm itteqairgsiaore sphdedietween thacldaneschead 230
0 e longitudinal axis of arm 243. The angle of the
angthgnelle3gsaplwB2@h the joint lies can be vgried from
what is shown here. W have found that formng the
joint 10 237 such that the plane 238 of the joint is
PaR O Bturtibt tcidgive @oghdctidh malweaxithe afait bedyasmd th243ednsr head is
acceptabl e, but does not provide the full advantage of
illushratedrin dfigiron 284z end 6t ahs Refora, fee gemsclgR somprsesap ¥eke 01,

rm243 (a h e.the ¢l ear 0
ol Pl A0 B B A BRI hSRRGB b Jl sy gpou o
roth@biHl aki® Jffied foles asdbinblyt MEhel cRAGAT peHinRbS tki ywkotcotnpeises a joint
arm 243, and substantially perpendicular to the floor |
904 uthfita de comiectableh o reacleianes heada (s shemimdr githeindiregly or via an

B LBt B LGy W S e
coﬁlgfaig&gé 65514\}\1}4 lanh Y5CHak $s %)%t&%l‘} 8ithchb® tWhthe okt @@Nedt the end

. nove when the nmain body is rotated
potlumsto0R2} 903, andi extrtids alongxi.STheTloeking ramaac?qohashe corten extending

rm 243 ar | . head 230 i h [ i gu.
poRIGRROS, VARG OB FA g FRDe Sh P T, b PR ffed v
R O B e e B eare

inigd Preddosmasio “joakhiiiedjoturmecireeamt iFfrgur keing rethigdevhen, for
an alternative formof the connect%ggﬁbetmeen t he.

cxoalp. HECHTRHICeAS 1 e EIRUREPONUTY S8 ITREe s A0 gad e locked

po%ﬁ‘i%ﬁ%nil%gﬁ‘rey%? 380s, B8R0 [chi8r BRIRdes extra stability to the

appliance in the standing position. Resilient means (not shown) may be provided to bias
the central portion 906 of the locking arm 905 towards the joint when the appliance isin

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

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

Resilient means may be provided to assist the raising of the locking arm 905. Motion of
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connecting to the main body about the rotational axis
221 of the roller assenbly. Also, there is a short
wa@eomALR21whi ch is pivotably connected to the cPEHGBR003/003142
head 230. The difference is at the forward face of
t he yoke 235. Instead of a rotating joint which is
inclined at an angle to the longitudinal axis of the
arm 243, there is a rotatire?gljm nt 30 which is forned
at an angle which is normal to the |ong tudlna
the lotkingermra95ddy baniaflwenced by notipp of thmc,srm Plye$ 4%652 during
20 the part of he oke 235 which joins arm 243 at
fecH“éﬁ%}%“‘%‘S@H’@é’fé #%hape 851. The conbination of
an el bow shape and a joint at a normal angl e has been
found to be equivalent to providing a joint at an
Thel G¥@ltial @ortaNgIH ofrthasloakmgram PRt mayhesaravidedpwith ggpawardly-

extq%glmnétgg}s@(s)%gta och Ié;a ea@%&%@?\%gbjty -3y %ﬁ{a rete ﬁ%’tgf?esq%ﬁg abc % in the joint
90475 ”*&n g %8@ aré°%%ndggﬁ e, ﬂeUﬂ&ﬁsle @ thef, NAkieveses @BBEBIsi 1Orapply
e mal n and the cleaner head is

rota!tllohbzﬂsfbfo’éttﬁ thd lbclk_ecg]t)m% bey_’cﬁml a Ibrewdﬂunedﬁhmﬁeﬂtdﬁ@t opef the tines
connecti on congglses a yoke 901,

defooss, 8bs appliadhiorgrotien saisrs E% o280 ferpd Sphat g fpiches 909,
thelggdyl:f:%}brg%utth?t 81nt é)%4 rtg}t alhena! TR Ra lﬁ e bR&ehQ!th€tonnection from

tral portion of t oke conprises a
belﬁ%'dahlag&p‘}nttﬁ@tevbﬁt fanrecissive fotee B eppimdeto theapbiginwhile the
either directly or via an __internedi ate a apm ondi
appéiaote &nt s etanflingspositian. | Af thegapRliange 4, gewinedripsihe” standing

connection further
POS{tEOTy thR, PEY a@pgft{ogc%oggo A tlﬁ&ﬁr}x}%éﬂ?gglj 9w eg‘et%gg ittBahe locked
postpdd anHé joir 1Qt30y 80 forc@ bHtheXE SRS nRboNg | t The | ocki ng

arm 905 central extending 15 portion 906, which
may be rlgld vvlth respect to the armor nay be

otably attached to, it. t
R
Flégﬂe b eshb%'sn:% P%Mof fXisle sﬁlﬁ‘?oﬂt @gdes e 8BQI\mlﬁ1clar¢dnnect the roller

revent it om bei ng rotated when, for examp i e
ass&pply 830w ihs cnamnemlmagtfséﬁduwgerp Sleiblo Hbey e lFﬁeﬁk%lﬁé‘ gager head

h the | ocked. i Fi -

carogal e cpree yit P o duiraft &5 B bfaidf Biay 6fled frif sice-
! SliekibENtube® aNnthi

o RS 15, AR B Tyt s v

avél@s teaiec@06r Dinotdeonpek amgngemenpobmedwaicgkioinie bpiyceR the main

when the appliance is in
body and the cleaner head.

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

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

mechanical support have been combined, separate supports and flow ducts can be
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t he standing position, so as to provide automatic

| ocking of the joint. Wien it is desired to use the
wappkioanee, the user reclines the main body ofP€TI6B2003/003142

appl i ance. 25 The connection is arranged so that,

when the main body is tilted backwards, the | ocking

arm 905 rotates with respect, to the yoke 901 and is

raised to the extent that t central portion 906 of

the locking armis lifted out of the notch 907, | o
subttivatedbiy thelrqdidengThédlovoidnet capobe pdfexilie ritégid pipk Which lies

i nkage i s  sho in the unl ocked position in Figures
ﬂ0%§ékd%@nE§E@HC E&N%ent means may be provided to

assi st the raising of the | ocking arm 905. Mtion of

WD 2004/ 014211 PCT/ GB2003/003142 21 the |l ocking arm
AlBOEhyrdfrei adhntegesdd Hopsimgttho masér inside sharelleisasearhly, in an

260, 262 durin reclining and righting .of . the . :
alteapsse ie@xh,@mqrﬁe%&mw and 58%9? GAn dﬁeﬂ%‘fse‘? HB s RPN, This
. 9 e.; ' ot | ¥ héWdls kb BES duct
ﬂn@@gﬁgﬁﬁfagPRé%%#ﬂgggﬁ%é%gggeg gggf%gﬁggﬁ%ggnﬁg?%%es
fro&ot%é,cléb,geﬁ hedginto]tctlhe ngtll body.9 (Sﬂlppd'm a}:ma'; Emsst'ﬁbﬂeqa'tred between the

arranged to be exible so that, if t user, attenpts
matncbcdypsingl the reilar asserablyrasi betwesn thmppde a}’g thec %%{7]@&%?&

a predetermned limt, at |east one of the tines

deforns. The applied force then causes the tines 908

Wil tRe Pl Rubteafenibdginiet chess 90%uunt tlearebyn fvhishidugtstdagy airflow,
joint 904 for rotation. This feature prevent

the .

it witineegipiraniated that e ibesniigndardgeaplied tonwceyBfleangs, which carry
excessive force is lied to the joint while the

OﬂﬁbéPVEﬁ%@h@§“@ﬁm %8@$%55§hg position. If the
appliance is returned to the standing position, the
central portion 906 of the | ocking arm905 is urged
back into the locked position in the joint by the
force of the resilient means. 15 The supports between
the main body and the cleaner head do not have to be
rigid. Figure 28 shows a pair of flexible support
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
wth the floor surface as the main 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 conplex arrangenent of mechanica
joints between the nmain




body and the cl eaner head. O course, a conbination of
connecti on nechani sns can be enployed. 25 In each of

wao b@4er2odi nent s shown and descri bed above ai rP¢D@EB2003/003142
ducts have been used, wherever possible, to provide
mechani cal support between parts of the machine, e.g.
bet ween the nmain body 210 and roller assenbly 220 and
bet ween t he cl eaner head 2383 and nain body 210 by
yoke 235. This requires the ducts to be suitably

Clsaal ed. It should be understood that in each

~enbodi nent where the features of a flow duct and 30
nmechani cal support have been conbi ned, separate
supports and fl ow ducts can 01 .

L pohPostid) ety fEPpTTred PR e Fifibe ucaipghead. 2

suppoPViset#Bly GRACIDR aftadte@th Methantle dndl rappdietowbll GYitH feSect to the
al ongsi de” t he nechani cal support. Although there are

hamtly fortadlgwsng the lappléingg ta berollet elongrisiudiece, lvad pdinkage between the

assenbly, in a 5 alternate .enbodinent. the fa ng...

hargl pd st el hreel NG FekiRe niny et Sugtpef fiaipe e
A6t 1t Fod LAIEP IR SRR thBSubfRe (BRI RERl tNAIR in a new

hm%ﬁ?f neeés téﬁ%ena duct ufromt#e cleané? head to the
dirs@ion. body. Support arns are still required between the

mai n body and the roller assenbly and between the main

body and the cl eaner head. 10 While the illustrated

embog] e G \WBRASH dleMiMAbE ks A86E hfakRENY all
Z'air?ﬁgaﬁﬁﬁ??yﬁfﬁf éﬁg%ﬁ%%ﬁ??e t a% tge invent?%% o
thecquRfabe treqilg Iedd torewadn substind aliye insconteict tith alrer surfaoe bethe handle

~ fluids, such as water and detergents. WO 2004/014211
is PERPCETYd I bopiudinabeis.c ains 1. A surface treating
appl i ance conprising a handle, a surface treating
head, a support assenbly which is attached to the

3. han{Lagidnae hevvadag t® claihll v 2 Rwieespelad eddopdodien of the linkage
handl e Tor allowi ng the appliance to be rolled al on ?
negmostfthe surfanedresting HradyeoTBBE SR8 ArDIYpfable cqpRACHOR batvfgsa the linkage

angﬁgs%%?%{rg%td‘ig[}%g&ead, the |inkage being arranged such

4. An appliance according to any preceding claim wherein the end portion of the
linkage nearest the handle comprises a pivotable connection between the linkage and the

handle.

5. An appliance according to claim 4 wherein the pivotable connection to the

handle is substantially aligned with the rotational axis of the support assembly.

6. An appliance according to claim 5 wherein the linkage comprises a yoke, at least
one end portion of which has a pivotable connection to the handle that is substantially

aligned with the rotational axis of the support assembly.



handl e about its |longitudinal axis causes the surface
treating head to turn in a new direction. 2. An
wa@ppkioance according to claim2 wherein the |iPKEGB2003/003142
al so arranged to allow the surface treating head to
remai n substantially in contact with the surface as
the handle 1is rotated abou? its longitudinal axis. 3.
An appliance according to c 4m1 or 2 wherein the end
portion of the |linkage nearest the surface treating
7. hea@mpmammcardmgﬁ@ta@mpéeqs:dmgecdmnbwh@ém/«éé hinkpge comprises a

i nkage and th rf.ace treati
locki S e R doRG e b Sy b P BCBa R R g grfce
tre?c QA b td)f)ret/é}f% rotlah&k@igtﬁe ?ﬁﬁﬁzﬁﬁé cdnectiand| e
rises a plvotable connection between the |inkage
and the handle. 5. An appl i ance according to cl a| m 4
wher ei n the pi vot nne t| n to,t handl
5. SubARARRHFY SHGREdO ehop dRaing e T fgest one

de%grﬁ h) ?@&Fﬁmnﬁed%) r@l@aa@pﬂ%ﬁlatﬁg SoRhCGRR& Q%réd%t&h@de@l‘ force is

age conprises a yoke, at least one
IBéltp@liidp@ﬁtabfeoMnnedmohas a pivotable connection to the
andl e that is substantially aligned with the
rotational axis of the support assenbly. WO

ggg%ng%ﬁéﬂ%ﬂcg CEE’cS%%@g% hd? o2 \?\}n?n Ry HRRRY | 'tﬁé‘qgckmg arm is

any eding clairmwherein the Iinkage
arr@RgHAItb $68as2 frdm eid mgchawherathe angdld id itddofeah enivprightnmisition.
on the pivotable connection to the surface treating
head so as to prevent rotation of the pivotable
conngct |

ap r | ; S

lOwh e#Aéq APR wgce &gfgrﬁ F{ c‘cllﬂaS a? ge%gx{lllgrggnrg tlfe Igfrnéaagfnels biased

towaids ttemo@émﬁaedletmnaleheﬁsﬁ@xf ft pésriorot ch when a
predeterm ned force is applied to the pivotable

connecti on. 9. An appliance according to claim7 or

117 o R ROt pvetdis rrnresbRing o i PR O e compeors to o
ceﬁ‘i?allb‘%ﬁ'cﬂlﬂﬁe ﬁ&ﬁc&t&&mgﬂe@d An appliance according to

, or wherein the I ocking armis biased
12.  An appliance according to any preceding claim wherein the linkage connects to
the surface treating head by means of a jointed arm, the plane of the joint lying at a non-

normal angle to the longitudinal axis of the arm.

13. An appliance according to any preceding claim wherein the linkage connects to
the surface treating head by means of an arm which has an elbow shape and a rotatable

joint.

14.  An appliance according to any preceding claim wherein the linkage between the

handle and the surface treating head comprises at least one flexible tube.

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

houses at least one component of the appliance.



towards the notch when the handle is in an upright
position. 11. An appliance according to any precedi ng
w@b@isin4zher ei n the | inkage connects to a centPE/GBan0B/003142

of the surface treating head. 12. An appliance

according to any precedi ng claimwherein the |inkage
connects to the surface trte?gti ng head by neans of a
jointed arm the plane of t joint lying at a non-

normal angle to the longitudinal axis of the arm 13.

An appliance according to any preceding cl ai m wherein

the I gﬁ(’g gp%?g%%g&t gaéglgﬁ %grht gatl ha%sfae?nbtiy further
o ‘h@é fid i é 1@[ er ﬁlnﬁﬂuﬁ%vlf Wﬁd%ﬁﬂ@tr faf Q}Qqahﬁnﬁg"ﬁluld and the

ecedi ng arm ere| the l1'nkage between the
cot’@odém camgrikdsemsansifacecting eatthafjulddbdy coapyed sesugit the inlet.
| east one flexible tube. 15. An appliance according to

any precedi ng cl aimwherein the support assenbly

ood bt pi RBe At RRE 1o 19 R AR LR ork Bomprises o

fuBB&QoOeiphiges, @ nadtai for Hbi vitger faithert doenprmpmptaofithasspdiabéey
further conprises a fluid inlet for receiving fluid
flow, a fluid outlet for exhausting fluid and the

gggg@ glﬂéqaﬁ}%gﬂﬁl&%& ng't L{i%P’I ?’?l‘)&%g\nﬂ Wé Fu%ﬂr%g ggaﬁggerg c%\‘iﬁpnses
subf@c&trétitinh heea@s. 16 wherein the conponent conpri ses, or

further conprises, a notor for driving a further
corrponent of the appliance. 18. An appliance according

aim.17 wherei.n the furth
o rACePYPEst PR HHE R an §rofing SHERANERL: GRIRRER mpin bocy
]oaﬁMjgﬁﬁﬁeﬂhmg claimfurther conprising a main body
| ocated on the handle. 20. An appliance according to

any preceding claimwherein the support assenbly
i ses,.one or gore r ot at abl

Gt oD SGPIEREE GHPERES PR S F IR RIBHATE Dhparhagpembly
Cdg%lfssgg foﬁiét: ;?S%b&nr&ﬁﬁlﬂ@ NdGB R hal gt hie ohfé? Glutfael Ralich defines a

rolling support surface in the direction perpendicular to the longitudinal axis of the

handie, the support surface being symmetrical about the longitudinal axis of the handle.

21.  An appliance according to claim 20 when dependent on claim 19 wherein the
support surface extends for a distance which is at least 50% of the width of the main

body.

22.  An appliance according to claim 20 when dependent on claim 19 wherein the
support surface extends for a distance which is at least 75% of the width of the main

body.

23.  An appliance according to 20 when dependent on claim 19 wherein the support

surface extends for a distance which is substantially equal to the width of the main body.



handl e, the support surface being symetrical about
the longitudinal axis of the handle. 21. An appliance
wa@ewandizng to cl ai m 20 when dependent on cl ai "PABGB2003/003142
wherein the support surface extends for a distance
which is at | east 50% of the wdth of the main body.
22. An appliance according tg claim20 when dependent
on claim 19 wherein the sup?%ort surface extends for a
di stance which is at |east 75% of the wdth of the
24qai rAn lapplijance ccordingplol ¢laint 20 adetridithy cendrap gegipe ! the support
dependent claim19 rein the support surface
askqe%{@gxggesf%‘?%’ﬁvﬁ?§?@r‘?€t€§\ﬁ%ﬁ?ech is substantially equal to
the width of the main body. WO 2004/014211
PCT/ GB2003/ 003142 26 24. An appliance according to
25¢| ai Am 2pplidnes a¢oordihg tacdainy 20 or 24jwbnarenf thelseppurpaeembly includes

asse does nat. have a ort surface. 25. An
tWQﬁBTaFr%:l%@eﬁlg%r iff e SPRIG IR BB wher oi n t he,
support assenbly includes two rotatable nenbers which
are spaced fromeach other. 26. An appliance according
26. 0 cAamiappRincetaecaidingatoceaipo A& iwhendin taheorapgientint ¢hel sppliance is
| ocat ed between the spaced nenbers. 27. An appliance
logrtehPedivRep the seacgd Membesy- 26 wherein a fluid inlet or
outlet is |ocated between the spaced nenbers. 28. An
appl i ance according to any preceding clai mwherein the
27di ankh epphfnck htcoRli o tlags SI5Tbl 261 Whdreimsa dlui@dnlet endutlet is
portion than at the central portion. 29. An appliance
logatedbbadvaen the spafpdpraelads.-ng cl ai m wherei n the support
assenbly has at |east one rotational axis which is
transverse to the longitudinal axis of the handle.
2830. AW 2ppRircdN&RoREGO Sl iafiP pid2ediny qAiaf Sefdn G¢héidiBmeter of the
wherein the distance between the geonetric centre of
suppest asss@bbyl iy lesn @t eash cod pewtios thanaat éhg eenfypleparien.at  each
end portion than at the central portion. 31. An
appl i ance according to any preceding claimwherein the

29 ent AglapPRdnck Mc@ide® any preceding claim wherein the support assembly

has at least one rotational axis which is transverse to the longitudinal axis of the handle.

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

than at the central portion.

31.  Anappliance according to any preceding claim wherein the central portion of the

support assembly has a substantially constant diameter.

32. An appliance according to any one of claims 1 to 29 wherein the support

assembly is substantially spherical in shape.



support assenbly has a substantially constant
di aneter. 32. An appliance according to any one of
w@b@isnsi2li t o 29 wherein the support assenbly PGI/GB2003/003142
substantially spherical in shape. WO 2004/014211
PCT/ GB2003/ 003142 27 33. An appliance according to
any preceding claimfurther conprising a support arm
for the surface treating hedd whi ch extends out war dl y
fromthe central region of the support assenbly. 34.
33An apppplincee @canling togny prackedingcBdmvibshei qonipmsing pppport arm
mis_a fluid fl ow t faor carryjin fI id to/from
fory e, SSEiRPeEaTTE %%dn\jﬂwﬁaf&te 5 ouRyarty e%tl?rﬂgreglon of the
substantially as descri bed her ein with
Sul?pg)?ﬂeérsg%g@yto t he acconpanyi ng drawi ngs. 36. A surface
treating appliance accordi ng to any preceding claimin
the formof a vacuum cl ean
34.  An appliance according to claim 33 Wherem the support arm is a fluid flow duct

for carrying fluid to/from the surface treating head.

35. A surface treating appliance substantially as described herein with reference to

the accompanying drawings.

36. A surface treating appliance according to any preceding claim in the form of a

vacuum cleaner.



