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Treating Appliance *166166* This invention relates t
treating appliance, such as a vacuum
“QYﬁHD&QQﬁS Surface treating appliances such as NAKRGHI303142
cl eaners and floor polishers are well known. _The
maj ority of vacuum cl eaners are either of the

cani stor or barrel “cl eaner s in sore count ri ce. NN

exanpl e of an upri ght, PAG YL fip & r nuf act ur ed; Dy«
Dyson Limted unde Tﬁ'e—na'rre—%%ﬂ'ﬁﬁg?ﬂ " 1s a trade

marl: of Dyson Li mted) is shown in Figure 1. The
vacuum cl eaner conprises a main body 10 102 which

This dmvestiomeclaieh io ¢ swpardmasinghpplimnce avwbms elveansn cledner.

| ower part 106 of the main body houses a notor and

fan for drawing dirty air into the machine and the

SUFBdR treRRFY a gﬂ)I%CQQH%SaS%HEuIB QIO a%@gﬁfo?gbﬂﬁne s are well known.
apparatus 104 for separating dirt, dust an Ret

Totetmajosity obvaaudi cleynens afeledthedofane apridhy’ tyhe of aﬁheT&yemder type.

body 102 al so houses filters for trapping fine
aﬁa ?F?%‘F‘éé OF RAFRCIEINEENBYSOR FOBUFCHA ARsample yRygEht vacuum -

B TR YT
ofC]DemeLmh%ﬁd i§ eli@v£Sn Fegdroni zDiY dhdunnd LIe@ﬁrQ:@mpﬁsns a main body

up ortlng wheel 107 is nounted on each side of the
10—0 ych @arwesm)@ mgin compamints boidhy, vacurura cldagen A lower part 106 of the

| he
B AB e Fo RN GLFO 180 S AT PGP SERns g the main
bddyedlso Hé‘@%‘é‘%onﬁnﬁ)rﬂu&f’ Separdiial _Fﬁm]a&ﬁ Yéu ?J}ué n?alaﬁﬁ(@%ﬁ Cdust and

the main body of the cleaner: 20 vacu cl ean
othed dedbrialfong a dﬁayfdirfhlw ﬁﬂmfraﬁebyothet fae. StHepahkini sigywloeellso houses

.107... Adirty-air |sI0 t ed t he o
Filid Eorgrineing YhataiclEs i 00 QaaredoBiii  fy Jater higad HpSigrotatably
mblﬁ‘ﬁt@d ta%%ug?&tntssﬁ PR AL U&\ge@a?xﬂq{fQBéjﬁna}fQ 8oy P03 MBhe axis about which
dirty-air Tnlet means of Tor-driven Tan.
th¢ tleaserdead wotaed i$ hohtmml%&ﬂu&ﬁ@ﬂrﬂtsupgomﬁ@ arhatluB)7194nounted on

t air flow 25 duct. When the dirt and dust
ea@ﬁﬁd&. foa CviorsT ﬁmﬁh}éma@# (i g52ip ey p arfiteddrelationsiiingo the main

| bo@gr f(jj’?OV‘In' Hsel r& ?crlﬁlgé A& A F&EWEO’J‘%{}TI}@MC gnsh cleaner and then

cted té ean alr 0 secon

pushesnarstiiptills anlihn‘dleam@ evidth mofiged itd iy snmarbddyex)p%é €Raner. The
into the atnosphere. Conventional upright vacuum

vag BT ERlS adong hadipansuitreeion thisitpronens wheelpe07.
difficult 30 to nanoeuvre about an area in which they
are used. They can be pushed and pull ed

A dirty-air inlet 112 is located on the underside of the cleaner head 108. Dirty air is
drawn into the dust separating apparatus 104 via the dirty-air inlet 112 by means of the
motor-driven fan. It is conducted fo 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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weh@ares21iin a new direction is nore difficult. POBGB2003/003142
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 cleaner forwards or
backwards. This causes the ¢l eaner head to be dragged
across the floor surface so that it points in a new 5

easgly repotiglyrhut Poetongl the a]eam@:un atne@ndlb@ttme ehmorfedﬁﬁwit bdhg cleaner
1 2 and the cl eaner d 108 .is out r taI

& soltist e o, CCH T ARRTHEE 3TN CHPHAC TS £F G hendle,

e1tl§é1”ﬁ'd?}ﬁesta d@%%‘?%ﬂfﬂ%ﬂo%@o A YR Cﬂoﬁ@é}ﬁg dr Bgﬁmmds Th1 causes
supportin Ar€ nounted on the cl eaner ad

ther alehedr ltdfh’ﬂlntd e dragfedoadyss Hewbver sufive sokiat ho@y;mts in a new
rotatably nmounted to the cleaner head about

dirp@anz ohteaPRly agi gl edbeiwpen th&smjna@p nég2 ﬁ%éas cleapgr head 108 is

ve b made t ase t

ool SRRl e ol o) AR b pyth thg,fgor surface. o

so18¥ MFRloRS v%udﬁ@rcnah&rswac WP i B RBIES]s IO Mark HRSON&Ton the cleaner
manoedvrability are shown .in US 5.323.510 and US

hedd B8YerGB5n theymdait body. Hoses e doe et bodit Iserovmghiymmounted to the
cl eaners. have a base i ch includes ,a nptor housing

clegpf DEapaPpuioh ! WW&Q@Y iﬁ%tﬂgﬁé%aﬁw&w@ﬁ bes et ween
the base and the nmain body incorporates a universal
joint which permts rotational novenent of the main

Athedyts bhidbeasprat té thdrdiee bigs maabaratalityaoti®right eficuusn cleaners.
oriented perpendicular to the rotati onal axis of the

Sontseastasarderdof ARt giHatCwim elgaasievtth tHPravhé NEHOPY GARIALY are shown

in T84 Pp S O3 e 5 5o R ¥ B sl U B PG lylpplcaners

- haé enses wiidickndiides aMRioRdr bedyingAndexpapbe wihsels hawtherconnection

EP 1,136,029. Oten, there is only a cl eaner head at
bettrenbisebase e thachdin ebodyj migompiorates helime@@ﬁpMTénW@C@f permits

TGRS, SRRt RS DO S i

orﬁﬁf&@epé\/';lﬁ&ld‘iélﬂ& for @eirbiaBORd] bRy 6OME WHeBRNRIHSInchMRAYwRR respect to

generally have a small dust separator, a |ower power
thevbpemzongaid smal ler filters, if any filters at all, and

thus their inproved manoeuvrability comes with the
drawback of a

A further, less common, type of vacuum clearier 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 thé machine, with all other
compénents of the machine being incorporated in the main body. While stick vacs are
lighter weight and cah 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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provide a surface treating appliance with inmproved 30 (9 FEB 2007

manoeuvrability. 0 9 F E B 2007 3 The i nvention

. provides a surface treating appliance conprising a
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handl e having a longitudinal axis, a surface treating

head, a support assenbly which”is attached to the '
handl e and arranged to_roll with respect to the handle

f oFhealnveRtioRg POMESs B pFHfE dTptnG @PPIfa8Fq camBtiviegy aghandle having a
S L’iB%Qﬁﬁi'nalaQQs,_aa Lirka98atRet Mee N GthpoRaRE®1AREich NS attached to the
surface treating head, the 5 |inkage being arranged
suwhdliefzad arrengsditpgolt methsiginser o the bandly {or ahdwingetht aprliarce to be
ab ' ' ' f :

PRk 13 KRS UL DRl XL S S8 06, UE 68 wuing s,
priokegs bring frrapgedsuich nigat sotpiiy the suprogceseanblly and thelhagrie about the

V\A']llorgﬁr{tulgljtnlaloms ctalrxl %s E‘grs]dl e ttrf:’at-geg ;heardqt %En’?cljn P rrlev&; c\é\xll e%éilgnc.l

abo S Tongitudrna “EXI S BR T Re  ranhet

corkscrew, inproves 10 manoeuvrability and ensures a

SMROt A GRSk !rQﬁEnE‘?EH‘QI.%S”s e faraar é‘dv””c'h”%lo%@%e handle to be
turning "~ positions: us, € usabi Tty of the
apptatedinoretwised agpuoite dongitndifidr axil yn ahe mamter iof apeodlsicetegl improves

bet ween the handl e and t he cl eaner hea ich joint :
RN R RS G 8 PGP, et EPRE o i cuming
f rpe8itibhy. IThig teBabilith@f tie abplaAeSss ifiprovedan 15 upri ght :
position. This feature provides stability to the

appliance when it is stationary. The main body of. the

a[mticabye joRY isheod tedeten thethapdld antihe clefer headaWhich joint may be

Uﬁrwﬁgt.vac um cleaqgr gr S |%§ vac. Alterna Lvely, .

t HEKRRE ™ S50 ‘RS V R D E %0 e BRR T n P e appliance is in an
| NipeiBkt Rkt B Y THIEfetteRbrbidds BRLIBND &e Hblidhcé Wad it {sQ@kionary.

20 Advant ageously, the support assenbly is arranged so

that the diameter of the central portion is greater

t HEtre rhiiatbody of the appithnpo riay bASATi®d ohithé hirdée, @siirean upright vacuum
Sucgf]: agreorhs 2k Xaz P hﬁl eng:a%ilvelor thQ ahdig lbﬁd}g’ Iﬂr]x%gebe l-cl;lgétg’d g{sgv%c?er and the
facifitates the duser 1n YUrnlng the” appliance 1 n a new
diifeatibomay Bhesed suthpmetneasefidol yoolray house one or.

nore conponents of the appliance. 25 The term "surface
treating appliance"” is intended to have a broad ‘

. mesdviamggeoasiy, thanaibpmtessseanbly is arranged so that the  diameter of the central portion -

25

30

. is greater than that of the end portions, so that the outer surface has a spherical or barrel -
‘shape. This 'greate_r 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 sorne 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 ;.nd wet/dry), as well as
machines which apply material to the surface, such as poiishing/waxing machines, pressure
washing machines, ground marking machines and shampooing machines. It also includes

lawn mowers and other cutting machines.
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wi de range of machi nes having a head for travelling
over a surface to clean or treat the surface in some gg FEBZMW
includes, inter alia, machines whic
“Eﬁ%??@ﬁz#o the surface so as to drawmaterialri’f(%zﬁ'%%/'“3’/003'42
it, such as vacuum cleaners (dry, wet and wet/dry), a
wel | as 30 machi nes which apply material to the
surface, such as polishing/waxi ng machi nes, pressure
washi ng machi nes, ground marki ng machi nes and
shanpooi ng machines. It also includes [|awn nowers and
ot her cutting machines. AlVI EN D ED~t S,HEET 0O 9 FEB.
ErdR& ring
e Y T R hafhazie, g crawings, in
wiichh reference to the drawings, in which: 5 Flgures 1
and 2 show a 1lu own type of vacuum cleaner; Figure 3
shows a vacuum cl eaner in accordance with an ‘
Fif I, At s 4 and 5 show the
16‘5%53%@5‘%(&5 %F @éﬁ;@ f%gc%ungsggn O Figures 6 and 7.
show t he connection between the cleaner head and main
body of the vacuum cleaner of Figures 3 to 5; Figures :
Figure 31500%R Gw achemrad¢ dner insanserdahge with hembadimentoff éenievention,
15 Figures 11 and 12 show the roller assenbly in use;
Figure 13 shows a cross-sectional view through the
F1§1§}leé 2hn@SSEBRI the Qgcddﬁ?ci\éﬁﬁéf'*ﬁff? iGlr€aNf e 20 Figures 14
6 show ways of housing a Ter withi'n the roller
assenbly, Figure 17 shows an alternative way of

housi_ng a7 tor and filter within the roller
Flggg%l%qn}g ow the connection between the cleaner head and main body of the

vacuum cleaner of Figures 3 to 5;
Figures 8 — 10 show the roller assembly of the vacuum cleaner;
Figures 11 and 12 show the roller assembly in use;

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

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

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

assembly;

Figures 18 — 21 show alternative shapes of roller _assernbly;

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

Figure 25 shows an alternative roller assembly with two rotating members;
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Figures 18 - 21 show alternative shapes of roller 09 FEB 2007

assenbly; Figures 22 - 24 show a roller assenbly with
WORHH3¢dii ng nmenbers; 30 Figure 25 shows an PCT/GB2003/003142

alternative roller assenbly with two rotating nenbers;

0 9 F EB 2007 WD 2004/014211 PCT/ GB2003/0(13142 5

Figure 26 shows an alternative roller assenbly wwth a

| arger nunber of rotating nmnehbers; Figures 27 and 28

show al ternative ways of connecting the main body to

the cl eaner head; Figure 29a is a front perspective
view of part of a mechanismfor connecting the main
Figisel\2¢ showe @1 edamrativeaplien assemiblyt with oz Klexger pumittier oof; rotating

Fi.qure-29b is a side view of the nechani smof Figure -
In?ﬂﬁ%ﬁ“n a second (unl ocked) position; and Figure 29c

is a front sectional view of part of the nmechani sm of

Figure. 29a along the line I-1'". Figures 3 - 13 show

- Figuréd 2% tanérifoshave nitenfatise ways wh cohaaners B@0mwint fody wahe cleaner

body 210, a roller assenbly 220 and a cl eaner head
head3o’ The cl eaner head 230, as in a conventiona

upri ght vacuum cl eaner, serves to treat the floor

surface. In this enbodinent, it conprises a housing
Fighré Roa i€ harbe @efs?ectwepﬂepvtém@n & DrkeRabiam R320Akdc8HE the main

6). The lower, floor-facing side of chanber has an air
boinicethesiaaner 1238 inndirsh@odkedsposiiarn; 232 i s rotatably

nounted in the chanber such that bristles on the

brush bar 232 can protrude through the inlet slot 233

. i t 0 LLE o) i.ch 1
EPSEN LIRS 17 LB pbidR R IR Wind anosied
posidbataid y driven by a dedicated notor 242 positioned

on the cl eaner head 230. A drive belt connects the -

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

e POEYL ' PRE Gk " Bl :
£ 0 POCYS SRR ICHM AATIEGL O SIS BUEK O o
linthdt the brush bar can be driven in other ways, such

as by a turbine which is driven by incom ng

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
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or exhaust airflow, or by a coupling to the notor
WwOigh 261 al so used to drive the suction fan. ddeGB2003/003142
coupl i ng between the notor and brush bar can '
alternatively be via a geared coupling. In
alternative enbodi nents the brush bar can be renoved
entirely so that the maching relies entirely on
suction or by some other formof agitation of the
For th f A r ,
or SlehfiRBao% e o8 e St RS B RS BB B ko drve fhegnction

fan”eﬂ'ibgc&ﬁihnw&@bbé}g tHeh@ofdramd wusH B&EcanSaldin@ASel be via a geared
. polishing pad; a liquid or wax di spensing nozzle etc.

couplieg| dmektemhades embpficnanichndruthceag cagbeaamorvescenidely so that the

mag RS AU AR 0 PO R BLrR T1Bo M R ity 36 fece. For

d I abot

e SpUESp PR BRI, B TR0 B

mehfeforBieAtin® O@dylo® Juaface u;\AE}e ds b Ipbhslgho @ad\/l adéquidogevapfdispensing
gﬁeratlng ositions, e.qg. nmoved fr

- 1o etct olleg sriagheh the él%‘?‘—fnlml?éd‘;ﬁoz‘i@ ¥n§1”ldﬁn sgyaggrollers to ease

its lonaitudinal axis 211. A yoke 235 connects
movE@e%a[cHong&y%i% to the cleaner head 230 in a manner

which will be described in nore detail below The -

mai n body 210 is rotatably connected to a roller
Thaskendlhpa®28) isvrroiected ¢s thatmaindodp 3@ obthet treurmicieabeidy such 2

210. Th Il er as 220 allows th parat us to :
magReretha] ﬁgff 3%@5@&3@3’”@%? 8RS An Givgagt iy 5 o0 Acgf3fac main
bo%f ]tStIH&OCQ 8rtm%%%§o dyMS%%g’aﬁgq} 8ine HOGIBAL, 16 Svhen moved from

ween the main he roll er assenbly 220,
sidand-stdaeorr @héethe Aggebbdy 2220s andiet docl eahercithéiadl 280211. A

yos b EqRaS LAl PP Sht et el P 0 Ron g eV il b

d&20Re on between the main body 210 and
deﬂﬁ&@@ %%:assenbfiﬁZZO is by an arm 540 which

extends downwardly fromthe base of the nain body 210.
As shown in nore detail in Figure 13,

%
The fagin hesly 22 19 apEatsAY cPBREGEE W?u%efaﬁsmgﬁ’ 5Pg whieh lies at the
t he ler s t b q
baﬁe.n%fc {111 dﬂ?tun ﬁ)é)ﬁ ﬁlo A eﬁg‘%‘ k{lﬁ?%&ﬁ}?ﬁ}ﬁ 536 ?ﬁb‘xs Con{gépgﬁtu% e easily
u?r%HV\&e?uﬂ&F algHe abedface 10ThRO Ghbhe of Ghé edlias sesibly 220 and the
is by the flom1ducts
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 5_19 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.



531, 535, as best seen in Figure 13. 0 9 F E B 2007 §9 FEB 2007
WO 2004/ 014211 PCT/ GB2003/ 003142 7 The mai n body 210
woasosprpandl e 212 whi ch extends upwardly from t Beric8o03/003142

of the main body 210. The handle has a gripping

section 213 by which a user can confortably grip the

handl e and manoeuvre the apparatus. The gri ppi ng

section can sinply be a part pf the handle which is-

speci al |y shaped or treated (e.g. rubberised) to nake

o Rl 2 B8R Bl b1 GRS PR B b o the mein

1 S”) Ol ne to the”

boﬂp NYOt qhemahdrXias aOin;jsﬂiﬁa Ewn@h@,.naﬁ/ wiieha user Edrgetrefortdbly grip
6. The outer shell 510 of the rol'ler assenmbly 220 is

msh:mme amd mAnecHee dh¢ apparkiugurids Bippingsecti@b Age pinemy by 2 part of

the pu hel | .510
tnq e wiine Sprqialhos G BERAt BRted [ pdtubreRbarorag R to srasp
orgﬁbgag?(ﬂ)@gﬁ M&lﬁ@mﬂoﬁﬂ SwhiBh PRT BneaSRy tﬂen}ﬁxmlé at an angle to the

odi ment, the overall shape of the rol
longineirl asisafhbs haldle, laoakovng imFigntd’e - Ghape of the
outer surface in the direction al ong the | ongitudinal
axis, there is a generally flat central region 580

T AN GBS B0 DBDRY 6RGNE00 H0BEE NG in Figures 5 - 10,

CeBhieatly, ifhleabut"eﬁlhém 5980coh@sris t®wensdiaR! ofdk ajfeklichaRtkhown in
extends for around 25% of the total Iength of the

Figwt 1% whisks eab Iby.secmd tiegeghelr dunidkin pawhechf lloaate derioresl 586. In this

cribPRUBEH, 19 RECEAL] SRS R e WP RAT iy GRFS)  Gopling at the

' sh%ﬁer %TQHE ARk s3rA@SHh I é(%hﬁécﬁﬂn \%?9}3" fhe R{)'dHtﬁ'?mal axis, there is a

kwar ds novenents. e W dt the cenfral regioh
geaanllpefldtnemeas eelglon J&G)eaﬂceaﬁedcme degibn @5Whi Es-hsend lwhere the

obt ai ni n e he 0 e inventjon. Th rcuate
diggpeter. or 3/&5&@%@ F1|1 oiwt ETRASF canyafofipt fegtaty §80 has a
cog&? L8801 X 458E fdlg %&ﬁﬁi ’69’ F Q8 toldD ‘f‘enoEPSP&f%er h& Rsembly.
[ ?erent di rection. ges 5 are provi ded ﬁ

Weuiaee feuid alos a)ﬂatt bentrai akdien sﬁ,diseh lus&rlin iteenngoﬁmvmacgﬁﬁqo along a
over surfaces. is also beneficial to provid

- stright dnepsinee ihe m@cme cfélgtriaﬁ@raaﬁ gt étr@abte%@t le%hked& do wobble
. du%fncrt gla%k(v%}&se O%Qﬁh!’ltSSl'?h%] %18{11 of {Hepce?#}%lz %éséfgne}ﬁén Ibe 1ntci;]eased or

SufFfaces suc ard or wet
deefeatdieas ddsired vasiseril dbtduﬁmostldbﬁérwﬂlft bfttHeYin @i, t’K‘het;ﬁ*@late outer

w dth of the main body 210 “of the vacuum cl eaner. The
regions 585 allow the main body to roll towards one side when a user wishes to steer the
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 Contmuous support surface across the w1dth 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.
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wi dth of the machine provides a reassuringly '

Veappariiize feel to a user as the machine is ”Hn9%¥%ﬁfﬂoymuLu

through a wide range of operating positions.

Alternatives to this shape of roller assenbly are

di scussed later. 0 9 FEB 2007 WD 2004/014211

PCT/ GB20( 13/ 003142 S Referrding to Figure 11, the

shape of the roller surface is chosen such that the
Refegingrte Fgure Mas theSHApobf tiverollet keffacess ehbien alchadiat the centre of

remains in a position in which it serves to right the
masggefiahéhe roﬁ@l ATEBIRS RIAAYS TPNALNS [} gPPsItPD 18 yaHgh ﬁtrmves to right

he rolle tur its o ter

the GgRat D delfBitsrihin, EL 0GP PE Lt jlvEp PIeR I plter is romes
ontd 1t8¥utePfnodt édo@eth\"_égc%ntr@rcﬁ\’}fiaﬁ%%ewm sl afe t*oOthErl'@wht of a line 592
~surface, and thus the roller assenbly will have a
drawepepecyictlar ta thb unriate aad stabthe rplbgiasseaonbly Wigl svapsendency to

the arcuate region 585 of the roller surface is also
retuip e $able PQeiiORhat the di st ance between the centre of

mass 590 of the roller assenbly and a point on the

surface of the roller shell increases as one noves

Theadhapg of e atcaaterisnsRacH Byaylidrrsaifacd ELalg@rkledled such that the
‘regi on 580. The effect' of this shape: is that it

dlstamub¢ré/§elarﬁllq aentega sl mogsy Woeaf die ralisr ;esamblyuand ehmoint on the

suriis R IbegBRE dt PERRGS PHerey endoTh e IPhEEaPBre KEY from
the E&ltie@ ke SOE6 é% S e 82Ehie @H’aﬁ%f is tha if @BGLUG %&'casﬁ?&?f greater

determ™es the extent to. which the main body can ré&
forcectoanm siedellerThs the mlehds amnasdidirthet Iﬁmm tlirfenermmlls]tra@xt running
sufficient clearance between the main body - and
Poskignt | dhf glirmpciehef diersllengell 539 aétuat:hhéfngopmts denggRdipal. axis

det i eggﬂéé I‘é%teﬁétqﬁ) »glﬂl:h tlhe ﬂ'ﬁﬁ{s rre}y cdn roﬂr}g Jrﬁ%{ﬁé o?ﬁ 1s chos]en such"

nost extre posi t e msc

thatcheveerilll ersubffdisg eleat i eriwednotly ma211 Bo&jﬂ dahdh gamlc&aﬂ@rthe ducts
head 230 is shown in Figures 6 and 7. In this
531eABddl HErRoint 3iavhieh Hisst o760 HEraResrRseeTEbYYaT ANGFepyTlogr sugface in

n head. 230 takes the form of a yoke 235
thmahg“ngm%nggmfed to each end of the rotational axis

221 of the roller assenbly 220. Further detail of the
connection is shown in Figure 13. The yoke 235 can
Ther preahasical w@emqerﬁcr\ye@f thehmatpbedy 210 and the cleaner huad 230 1s

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 rdtatidnal- axis 221 of the roller asscmblyl-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 23§ 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 1s substantially perpendicular to the floor surface {when the machine is in the
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there is a joint 237 with an arm 243. Arm 243 joins
WhWoy/6le11235 to the cleaner head 230. The otherw§ﬂdggmymuLu

arm?243 is pivotably nounted to the cl eaner head 23

about pivot. 241. The joint 237 is of the type mhere

the respective pipes can slide agai nst one anot her.

The plane of this jointed coBfnection 237 is shown by

line 238. The plane 238 of the. joint is forned at. a

forelrd AAKTRI pEdab fh r
243, W have fgulﬁ)dtofgha{%ﬁ?n&ggg%d;ﬁb%ltmg)ﬂﬁm% e Eshown in

Figutss®,amotkalwall. pe\rsrmmjuéiﬁ ko daoridsherfldvo drons thicf cleener Wegh 230, the.
H@el‘z chine is i.n ag 9 F E B 2007 WD 2004/014211

jo P@ﬂ%@ﬁo@ﬁ& &5 MR 443 mnvien §iogsRachie) yoke23s.
further inclined fromthis position to what is shown
in Figure 6, works well. As arm 243 al so carries

Tlaik afrhogenianowf thepcbednesunfiead42 39 thd ke 235 Md J%r’n? 237, allows the
mai ntains an airtight seal as arm 243 noves w't
mpiadi9dy 219 dogasher wab therller assembijeRthto od rdtived pb(wlntlalloncrltudmal

41 of ke 235 d t 2 | I th
e RO AT
wﬂl@t{eoﬂ@dr%@r@@@mfhﬁ &Tiﬁ@ﬁi@hﬂﬁ% ‘E’:‘Bu e@%ﬁéc]%#‘m é]eg%gk.’?@ to point in a

manner of a corkscrew, whil eaner
nevediationian thepmaacbodywis thtatddeabbhuw lopgith@asl axiR Bl. Figure 3 shows

arran al so causes the cleaner head 230 to p0|nt
thf RO§HOR, 455 ffﬂ’FWé@( ?%W‘ng’af%@oﬁﬁmﬁn%@o?ys‘lr% ghtdingtwhileaBigutes 4 and 5

shows
bk ot 24 Al IR RN 1 3 e man oy

218t isafeghihed iime hioberabihgWRgich: aMieSlonSReNAINSiY YU the roller
- cleaner in tw different turning positions. In Figure
asserably 238iH pangdgy with the flgor el withdhé hingitadinebera®B hgf the cleaner

h Ll
B C A
anlyohgiet bedvaed aapily @ﬂahefpohlﬁ@nt:{rﬁ%%h th'éel%‘élol%?zﬁnaﬂzﬁﬁ’ssvu of the

t he cl eaner noves in a strai ght l'ine. The fai n body
Mg pogs 1%@9@Gnd@ﬁm@ﬁ]@e Beomewsfaca, ﬁmdl h)ful]lplretc@llntd posmon in which

[ the | axi.s 211 of
bRk b 21} REsEen 3Ry S REOSIE etelace tha feprisurtace.
fully reclined position in which the |ongitudina
axis 211 of the nmain body lies substantially paralle
Flg@et%ehqwso&re samlﬂlacelean@ gxmmo 4owhmissthe Heft.v altisumain body 210 is
t ownar eft The main body 210 is

ro bR TR B o R Ehabios s plhgiucrtises hociosgincinal axis
222 b} thel I er H80 38 it id: 8 %%o%ﬂ%h%'ucﬁ% Thelined with 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 cleanef 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 facin g position towards
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221 of the roller 220 assenbly into a position which
V& 2b%id1gd With respect to the floor and which is
aclng towards the left conpared to the starti ngCT/GB2003/003142

straight running, position. The inclined joint 237

bet ween the nmain body 210 and cl eaner head 230 causes

‘the cleaner head 230 to poijy towards the left. The

pi votabl e connections between the yoke 235 and the

the [ G TR G Iey g iAo St BT 6 CBRAR: PRICUR Rae main

bocw tbRofl Bftd &,I%ngde &Bﬁ?ﬂoﬁﬂaﬂy% thﬁﬁnga&apbf Bk vhBRiry ClGner.

235 varies as the mai’n body 1s rotated. The arcuate

region 585 of the roller allows the body to roll |nto
this EOSItlon while still p rOV|d|n% support for th
Fightg 3 showy tha gacupmy cleansraipming towags th 82 Fluﬁdwhezqmposne to

oA AL A DRSS AE0A88, 261 8 BlBPecoiois

abdut Stsf BhvANEinhRGKRY2 PIOS I THi O Raik @B Pon@it9difrABrd o 0D 1 Upthe roller
204) 4/ 0T4211 PCT/ CB2003/ 003142 .10 the left. The

asseurhlyl 310 mtartep@ltnpramhlﬁss mﬁllnmmtblﬂe@echss@ntﬂlqormﬁ which is
only allo the main bod 0 one side,.

faopidyir s R gt Aimgreg: ot SGrl suo Bt o aRgHon.  The joint
fb&WeSn 51?“ S ROUS thAe v\ié%ﬁrel&ln%?ﬂ@éd b @M&Ss E&“@Eﬁ?ef 5B&4 230 to

right S I's the opposite to at was
po1desmarb£dqef oight, Uwhilen gtill Creﬂnhﬁmh@frt corlthet With nhéa@kdayn 21he arcuate

is rotated clock Wi se about its longitudinal axis 211.
regi; 38 @ Swsrollse alléwgrfm@c}vato ol qto s gesifgn Wiylg @il providing

S s inchi
surPRETIIRE BAR by 21D, PERAUEN A0 3 b5 pRTAIYES fped in the
clo€ltvgiiad dﬁ@é’ﬁ&[ @@feﬁﬁmt:@ﬁle%x@érﬁ i@ WhiH thelc@he 148A12RY moves from its
" position. The joint 237 between the nmain body 210 and

foryprddaensiroattiopdoverlisearighfe cl eaner head 230 to 10
poi nt towards the right, while still remaining in
contact with the floor. The arcuate region 585 of the

Thé @laliehody OBGOLER eestiHS apPArhtuk PUO, 24Y $hiRASEHEO Mo remove dirt,
while still providing support for the main body 210.

dusTled/ex pdher debrisviooha tirey amilow biddgh Bidraws in by ﬂ@dfamranﬂ hnotor on

the TR T PBSUTROPE -G (08 TR Yo PUCPIREE o bse cyclonic

sepﬁ%htv'sz)?afa%\@ﬁg%hﬁaﬁtﬂ'e' gt ancil-%uél{hlg hrfrdi‘zgqye %ilrgow of the type

ouse eparating apparatus 240 serves
descebamors fully in, for example, EP 0 042 723,

The cyclonic sepérating 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 é 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

09 FEB 2007
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dust and/or other debris froma dirty airflow which is09 FEB 2007

VP a/1#21By the fan and notor on the machi ne. BRe/GE2003/003112
separating apparatus can take nany forns. W prefer to
use cyclonic separating apparatus in which the dirt
and dust is spun fromthe airflow of the type 20
described nore fully in, for Exanple, EP 0 042 723.
The cycl oni c separating apparatus can conprise two
uprighages ‘efth ajet dhed sefear aid ontleldrdtangesh wid Si8fit @t Wuflbts at the
one another. The first stage 240 is a :
bt\om (Y in¥ettedhdicr dtti b Erid s and oydgent] thet bateor@45d their dirt

B PYPES Do TR oS 2 e D

thargraeaedniahipar Ald tle Wik oARALNEEm 8 L %og;q equally be

airflowis directed tangentially 1nto the upper p
cagfechodtiussig atjie] mains aivardsarco4éntinnal hgetyp Ber, laas@6iis box filter,
d?bris and particles are renoved and collected in the
ANl LFOSEARC | SERATEIOT OR SABErOther HBITRiof SERFALNS RPPagISe 0T embodiments

Oftstﬂg %gg!x}aﬁlss\bﬁﬁﬂ%%glgg vadlu fclcsaﬁgxlalug'{e r;lélﬁzbté)gig?cgﬂl gpaulaé%quipment '

cycl onitc C ers. I ner

. whibkese appraphetestoathd théle peEpaicd 8 tRO0mdishe. | Fof @kérﬁﬁfe,e?or a floor

in a common collecting region. The second set o
Podishiag amashinecthp mesn hody oam@ise 21ani0fo@ sEEBg 201 wax.

PCT/ GB2003/ 003142 11 upright, i.e. with their fluid

inlets and outlets at the top and their dirt outlets

A ®n b€ a tAObLE OB didFink INE E&ne Gohikh ?ogemg} ?%Je?:ﬁé g}lértlol‘ﬂ fbr drawing aﬁ

inlets and outlets &t the bottom7an err

intouthé eparaiis f4re hooged ibaveMmber tdoenkatnside thé rélle ashestbly 220.
separating apparatus is not material to the present
invention and the separation of dust fromthe airfl ow

A SQHld: BAYANLY, B%.D 620 L ad. Ol P LI LRer BRARS Suchy

as a Eonventi onaIt Bglggta%rglg“fl °t réc? ,theamf)ohrlrc’)eLJs%%%tgy » an airflow: duct

cohnddtethe clameelhead 266ttat the nsapdiody Of thd vauier elehedr. fDHiMairflow
of ., separatin For enbodi nents of the

. appar at us.
dugh atospisd W%@h&gr]@ﬁnmma@wﬁig@r@%@f goke B85.mafinotheniyuct 236

calr} H0 yga%iomlr&n tl%l é/%f&i:lg 53§ gs:qlgﬁr ti’inagg g?}_;agat;l?h g’.élbagnk the main

performe he machin

bofigl iASdHangedWRe RicdRakiB® iBBEAVIAQMr SARRQURAR I WBRKW 86m the yoke
storing liquid wax. 10 A fan and a nofor for driving

23Pher £ &ARATANS tdse taagderaactyem 65 atmies U thosephriting rapparngs 240. A
sulg%blrjl% P%egilg%égxgoé%gﬁgt%% Fﬁsgqsgtggcgﬁg?%%glﬁgq gurCIhn?gmbaGtgonal 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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A nunber. of airflow ducts carry airflow around the gq fgg 2007

machine. Firstly, an airflow duct 15 connects the
wWel wanerizhiead 230 to the main body of the vacuumcer/gao03/003142
cleaner. This airflow duct is located within the |eft

hand arm (Figure 3) of yoke 235. Another duct 236

carries the dirty airflow fromthe yoke 235 to

separating apparatus 240 on tlBe main body. A -

changeover nmechanismis provided for selecting whether

se@bid ERY §30Bal1Be 2V OKL mASP Filef, Ared SRAHAEr &9&%110@76 htwhere the

machine, is carried to the separating apparatus 240

m@0r Joi tiebing tive cuanos fawfhas fvashonypeshes, dies posthﬁdtomfrl&r 570 also

fully in our Inter nat| onal /—\gpl ication WD 00/21425.
SCRYFSIRERD A1t $3TBOR By essmikehRRBiedTEHESout | et of t he
‘separating apparatus 245 to the fan and notor, within
the roller assenbly 220, and a further airfl ow duct
Fi8b acenmies sehhially 2 rﬁ’%ﬁeeﬁt Rhastt B fraferanda@Btiar a e housing.
post notor filter on mai n body 210. One or nore
Céminoatys twe er guss filtersede amanded iaisefieoin thatftted @ssesthl e anmaximise

P U St PO OTBF Gl gy mﬁpe KoRgpgvpR e Sl comprise

At oty RARA KaBoMUEed L g g
: seapar at | ng apléar atus dﬁzr%gt'l'? EZI{]ﬂletrJ‘é\%\fé pr b‘%dS t olargT‘CO\d/LllS fetaining

capadity. sAn tlettrestaticad HER Aagrpdefiitet, ovhidli Isteapablbef omgpinbeery small
not or, and fan 520, and_a 0 9 FEB 2007 WD 2004/014211

dyserprtiglen 557 in e Rapicles of dess Shan ond migroB5e thespprowided downstream of

th??g‘§m qll)t%:lo fo {e AIB %% chl’ﬁfstt w[-uneheesczgm ets rron? rt].I%je E giﬁ% ﬁy‘sucﬁ a known

su

. artdndshes, hitféeorpﬁ?c$tcluﬁfo%Ciiblelc td &af t1R201t& SRemBB/ VE)‘émhﬂes of su1tab]e.

trap.any carbon particles emtted by the brushes.
filpirh tagg shesge b bhe dntgentivadl| Batewnpppléetian hwalsirs GHO 99/30602 and

Wf%bi/gg L{Socat ed in a filter housi ng. Commnly, two or
Fee tiTters are arranged in series in the filter

assenbly to maxi m se the anount of dust captured by
the filter assenbly. One known type of filter
Inghissmbedigneny, the fidtef pt filerswhd bdthinzounsedingtie diaiwbody21t
the air streamand has a | arge dust retaining-
capacity. An electrostatic or BEPA grade filter, which

FikgreCEP&RIR Qfdegailéﬁ%&’%-s\égﬁé( sBhdn L AL a@@:‘iﬁﬂlgl?a@ The outer

Such as particles of |ess t an onhe m cron
shpl cMOdedtict v gire @anslgfbeet hro®mamrFi dgureefB -t 1D, ietriuntednych that it
dust which escapes fromthe foamfilter. In such a
capigtate with respect to the main body 210. 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 bearingé 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



10

15

arrangenent, little or no dust is able #olexit t he
I enbl Exanpl es of suitable ilters are

'QﬂéﬁﬁmP%ﬁgur I%terna??onal Pat ent Applicati on nB&EHEBL003/003142-

WD 99/ 30602 and WD 01/45545. 15 In this enbodi nent,

the filter or filters are both nmounted in the main

body 210. Figure 13 shows a getail ed cross-section

through the roller assenbly 220. The outer shell 510,

| | chh b 10, is.. . .
ool 8 BRY Pk T {neOB8H of freoter vl fttrﬁ.bes ollprshell 510 is

rotb{h%l}f@ipﬁoﬁetg ¥n 25O mol o BRENS fSOtE}pEet 5 g‘hg n#c!?c?r bucket 515 is

I'er "shel'l 510 are a notor an an
mcnmlt@i inunfiked 28 ati@shife thefrhaihaody Qld&ndau{)m Bedts, @r e motor
540 extends down fromthe main body 210 ongS|de t he
buglid Slgdrovse Wik thq glaie podhand the/suﬁp@m tdusts oviglistse soller shell 510

cof B QUOI B g ol NEBERLE S0 BOCERtl 206000 HhS, & st
Thbﬁn@@ftbu@éélt 9f3 @15(6& ¢ he Eh&s 150k ] 533 %E}Sk!yah t 796 SHhcksS 3%51 and 535
rotatably supported on the shaft 519 beari ngs 51

- comeunsdadd with1Be exeromsf tha ey Husket Tidgi DurdiSB4|dehwdrs airflow from

q‘ SeirbR oA Sbotet e e A0 s i of e

ICYII\EIU§ tlvfri%q%tm??h%%%] Iﬁlg%ﬁétﬁp @ng vﬁ{ tqo f ttg)f bucket 515 helps

to oqnﬂme nEidensihées tisd @eotdAbECISO SAS dnd thél%Dm $10 frRt a double-
531 and outlet 535 ducts. The inlet and outl et ducts :

skigged hgengs tar\fhe farpandhmeberundt 330 mdsasair ThpPepeay thgeskins 510,

s18upport both for the roller shell 510 and the notor WO
2’004/ 01 4211 0 9 FEB 2007 PCT/ GB2003/ 003142 13
bucket 515 and they duct air into/out of the notor _
bucket 515. The roller shell 510 is rotatably .

Thg Jefp 814 B@tE I aih 820nt Boubigd keithis 115 mptdydmicketgsl 55t 6n ahigle to the

ucket 15 i nmount in g fixed at j onshi p
o el M 01, 86 mots B thapont Binater shelb 210 pa iy Bgmes two
pu §i‘s€hrs513y51trﬂi’é’cﬁ§ué% e HBen i e RRYY: ody EH]‘; a?»Hﬁptﬂé E%Ptre of the
ucts while the roller shell 510 5 can rotdte aro
roliesshetbti ¢r thewshiet of B5avityesf thch éannachino®er vait ioykghedvangthe centre

ur f e not ucket 515 fixes to the ducts 531,
of B5cE-Bi ot thecoPeIDiRulEE SSB LT dnd 6 OnGbini\ MRRIAYS  itiow path

frohh?n]étn&?c'f 1581 19fo Eﬂéefaﬁoérﬂrmgfé?lﬁ‘ﬂt 2. SThPEE a8@ fnotor unit 520 is

delivers airf
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 buckét

are separated from one another.

09 FEB 2007
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the separating apparatus 240, 245 on the main body 210 09 FEBZM?

\,ﬁ}lt))t‘,(ﬁ,g); L‘é {o the inside of -the notor bucket 515.

he fan and motor unit within the m)tol’CT/G320"3/0“3”2
bucket 515 hel ps 10 to reduce noi se since the notor
bucket 515 and the. roller shell 510 form a doubl e-
ski nned housing for the fan agp nmotor unit 520, with
an air gap between the skins 510, 515. The fan and
not or unit 52?@|s nmount ed, wi .t hin the nmotor bucket

ALfis CapFieg i (R 13 A0S UfRgO iR he 5?:11% safomNg Digelef duct 31
I
r@ﬂﬁﬁgélegad £ ?C?Ig‘ﬁ gfﬂcg\g A&? Sqa?%]%d P’Ié]}%n lfa% %}J 8}0§?rhumt 520, it is

coMRtef ahdQhanedllen tﬁ_ybﬁhlétmétbﬁ ba ekt TSQSOLBVJaH% thé QJukl@f duct 535. Outlet
shell, i.e. the centre of gravity of the fan and notor
dugh 585 pasTigh thprastflony tqwtllehemc%ﬁdwém of the gravity of the
overall roller assenbly, and secondly, it inproves the
airflow path frominlet duct 531 into the fan and
b t G1bS 50
Ogﬂg%g;lrcgg § cé@rg:lc%s tpﬁgé %}/%%IFB{(&E rfg:ﬂg boﬁ? rll)tgl nlfagt Da 32 of the main
bc&iyuh adhittr abusihg fdrahgipbstdhotak filver §50. Atir irhm dwet Baﬂaenchmed to the
side, the cavity between outwardly extending ribs 521
1opv§§ &co & tmpritesbousing, pesses Hyosgh fx&r pﬁ@tsql@ rndregan dhen exhaust to

o £y SUB St BRI REA B 8L Sy aperees

arahguqimw@ﬁlroﬁamumté}fhdueﬁofwnel 532 has a flange 523
which fits around the fan-and notor unit 520 to :

support the fan and 25 motor unit. 520. Further

ort b 524 whi ch surrounds
?ﬁaemﬁhpg&' i B cer fiesMBet e dh WP\&%&UQE@T when the

m@fﬂﬁlné fHrghP OEIB%HWDWé sgﬂﬁkﬁtserﬁléﬁf is ?H]ﬁwed so that it is. |

funne §2 aI so eﬁ’su es t I ncomn
augdm i iy delpmetlh&ehmnthﬂ:r mbinckedy 280 és b&p@hatce/darﬁs om 6uiky upright
anot her 2007 WD 2004/014211 PCT/ B
POHIREY @Béfs fTQU‘iCA Nth tge TR Ryt Bl Kerschnech i fully upright
pdéﬁi 520 within the roller assenbly by inlet duct 531
and funnel 532. Once airflow has passed through the
fan and notor unit 520, it is collected and
channel | ed by the notor bucket 515 towards the outl et
These{s B9rle epge ef altegpativesogfighrations tq Wéafahqsﬂllﬁv\?@ﬁé degeibed and a

nlﬂl%grl ok?%je\ée %H noéf be described.

In the embodiment just described, airflow is ducted into ahd 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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Qutl et duct 535 connects to the lower part of the main 09 FEB 2007

waw o411 Part 552 of the main body is a filter
housing for the post motor filter 550. Air fronP@li&B2003/003142

535 is carried to the Ilower face. of the filter

housi ng, passes through filter 550 itself, and can’

then exhaust to atnosphere through venting apertur es

on the filter housing 552. The venting apertures
b&ﬁteddéltss i kb e L] . housi 552. d
B assernl y 61 gg %gé)gsl?g&g?@? tré(gsr]tsﬁgp% ' t%f:é'ﬁcm 660[1 602.

usqarzmvﬂd@s Stoppinlét duaesol hﬁouﬂmﬁllé'dﬂ@sldesoﬂ feitdr 40% A acually inwards,
upri E)OSI tion. The stand assenbly is ar rangedr
thIPHélil ét nijter madiuohdoitbakeytral eproyetheviiien dise Thd ﬁlrbﬂdychen flow

rought .to ul | uprlght 15 position,
alO%% he §or% Hg}&té}&ﬂ mﬁ%aﬁg&}pﬁ'ﬂﬁ %BW%@M s reclined
fromthe fuI l'y upright position. There is a wide
range of alternative configurations to what has just
In Begme d&sz filtbed!! Gaisdnauntadmansvepdely fes® thé rbl1IWWeN&00. The inner
escr afd 20 In the enbodi nent just descri bed,
SUILRGes (Pﬂ) & 191lgr, 8hedly6 1 Ghcan dsdprevided fwitth suitahils ér}\lrszh;efdr securing the

of 4.he ral.ler shell, and pace
1621010 1! PIRER. °Rfe At A h s 134" Foh Motplen SRSl b nlet duct
61 huthkaighbthe iardior be thaRoRIkHERt A0, Wbl r “@@5
can be made of the sp%ce |1nS| de’ t&ﬁ %‘}5?’%& %SIFIP Oand then
leﬂ&‘?ﬁdthﬁl'@mré@dlm& outBt dhetvd Qo riEhedilter eseria2 8an include foam and filter
tive each of Flgures 14 - 16 a filter is

papne(s \?é}&ﬁv\hst%ﬁﬁr YFoPleaiedsiveincragsy thy ﬁumrqegg#e@ a4 fijter medium

prege,ﬁté@gj'ﬂhg@jrﬂgw ter assenbly 605 is housed within the
| er shell 600 with its Ilongitudinal axis aligned

-\Nlth that of the roller shell. An inlet airflow duct

E 601 carri air fromthe outlet of the separatlng
1°5beph?cé&%’§“ 3§, Figuss 1dninithe avalter %’édym@fotedfthh &s lorgitudimal axis

r heI | .
AN 8] 0% BLESARL o, 1R8Okl Sl o Bt efian e
dirgatlyepiagmogfhetehfeomnolis eperslied 60500he ThRr kR 800.ShRk} 63Bprovides
rotatably nmounted WO 2004/014211 0 9 FEB 2001
me@@ﬁf@%@@#ﬁ@%ﬂﬁ?wi@mg dgaenes c80Y AirGlo.on beari ngs
603. Filter 605 is supported by the ducts 601, 602. In
use, air flows frominlet duct 601, around the outside

To ghinfdckesno GROriRGh Faech 8hd ¥e bRWRIASH 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,



through the filter medium to the central core of the 09 FEB 2007

5. The air can then flow along the cp&gcaRshs003142
wd E(loﬂ/ﬁ[ﬂgﬂ ol l'er shell 600 via outlet duct 602. % I'n

Figure 15, a filter 610 is nounted transversely across
the roller shell 600. The inner surface of the roller
shel | 610 can be provided wid suitable fixings for
securi ng the filter 610 in place. The air flow in

gure 15 is nu Si AII‘fOWSfI'O
o5 BIEVIOEH; AT T\t dbi OF 0B (et Pog e R P oRes et s shown
?HQ? Iter medi um 610 and then 10 Ieaves t he
later% Eell via outlet duct 612. The filter materi al
can include foamand filter paper which is either
flat or pleated to increase the surface area of fil de 1l
Figueeli Ushowpy @S@liﬁf@%ﬂ\tm%e@?ﬁ? ﬁOBWOUPPaa Adan gng §IO§?fﬁ%ﬂrta}P51 e the

rolfeSﬁEﬁeg\Lﬁ) B} 1%aat£%a {3r|n|e %I ﬁlgggqglz ﬁ%ﬁ J]ll' lElsshell 700

wiﬁxhﬁhiotcg%ckgthﬁlﬁﬁb@me@l 1ﬂélﬁ§ eirﬁlntﬁ@ rbBert dhall 7@0rcagantate euound the
aust directly to at rmsphere fromvia apertures 608

mdtor biket Gll5er Anhiald: B0hw Duct cB2iRs pilotd thestannich @mpierapnit 520.

DR, LS ohehoL o ed, and d05s, 0k SR of e an anc

ﬁr O\llrllsgc?e mo'aortlﬂl%l P? 1T A?Ih |ehn80Qed Eﬁwﬁﬁffr@matﬁe r&%rrﬁ@s’&nbly via

Teers are now etine |Iters whi ch do not require
anGRABOTOR) WUE ionget @5 ioposdioned. ekt ko fiet supponifarinh@d2 on the hub of

machi ne, it can be acceptable to fit the fllter \M&?B
roli¢re’000! ITbis mhans thahaig qudss 7 Eaayins F@LARATH & 1 Folisg /AU rotates.

of .th mbodi d
As qqﬁ%qhggﬁlé%at\%er ﬂeehnﬁﬁ?}e’ er'qu ugcfge?‘ é&utz%&e 19 c%’é@%& i@ﬂ{]l%t?%the motor is a
bri%‘i@ﬁ_qﬁ&ﬁ? raRf {P0h %Ml%@&%lu\%ﬂaﬁw\@ﬁotﬁf oe@dedill moFibgume carbon

I ' nner shel .be sealed to the inlet and
entsdibret frouchs mcttm@daumue\vhfm isnigs rredfen p jpag-motor filter. When air is

r gyé;&ﬁ%gdsﬁg{}} l'te %élagr{g& 23111 tlalstlﬁgm%gnlgérg]lg é%néjptijo% of still

prgoﬁu{o hleesre AR tich fogd ndtiednry Eiflotwoor thc second
uc§can edlnaS|deb-S|de rel ati onship,

suPpért BB macmn svmpmm;bmmu@dn@mm@mp@@éqr thg Toker 't&gembly is.
previously shown in Figure 13, or one duct can

P@U@%Hﬁ éhe: st SHRROFt WBtt, as shown

Alfématively, 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,



10

30

later in Figure 18. Figure 17 shows an alternative 09 FEB 2007

WORNRga#Imt for nounting a fan and notor unit
t he hl?ol | er assenbly. As with the arrangenent sﬁgiﬁg('e'ﬁ%‘”"’"““
Figure 13, there is a roller shell 700 with a notor
bucket 715 nounted inside, and the roller shell 700
can rotate around the notorldbucket 715. An inlet
airflow duct carries air to the fan and notor unit
canS20e a sibervenlly isphédias shageodk Bbvn ia Fighleers, 62Q épﬁnemcal shape
positi oned downstream of the fan and notor, insid
WIthrﬁpaeat@@ &aces 811631005 shaweihFigwed9dik euve spheire b tlweadvantaoe
r as serrb an utlet .705. The outlet 705 s
tal e, Blcs e e fo 180 e Toptbaty APRSR (R HIBOGY s wmed
froth O L&k g{OPinnidd Ig;%sﬁﬁ%ﬁ”%nt:@%e i dtarfd bethectOme! GRS mass and
statioRary as the roller 700 rotates. is a further
surfatd egnmahs venstarte Alsbi becadddtieodistinbebenreti @itk gceometric centre of
al together. Wiere the notor is a_  brushless mot or ,
the Sl asembiuieRe HBE FusTuRITERSE ererditEr Constrat etha heitghto@f Irant 237
bet\?é% S}% 4 anﬁrﬁlé gie het':u? %(? rr]?erpzrlrl?lts: 8{)/91922}{9 A% B‘n Igam %ogy 15 rotated -

for a
abogl ft@@ddgituﬁiﬂ”aﬂldﬁseﬂl if.r Dst Phﬁbé e J@%ﬁﬁiﬂe&fuﬁa‘i‘néﬂﬂé Between the
manner there is an option of still ~ providing the -
maig dodnané thspdeaneahwad@30.(whi ch does not carry airflow),
or the second support arm 702 can sinply be omtted
and all of the support for the roller assenbly is .

Iy r el r
Trug%égl?ﬁf:jtg%aﬁ%ﬁyﬁe%qgk rtlgs]I Féﬂ‘é?eggégé n},gef g&@;g E‘bf Bgc}elfcf‘ﬁ t¥1e Rdth of the
rollacdridvemoeinzon patt of dfe surfdse wapph is&i&@ﬂcemi‘beaﬁetﬂ micﬁ) lthe ducts

for driving a surface agitatin evi ce and/or a notor
entgrigie angrledying thhaelle e li ﬁlattOtIﬂgl@amtaCéh‘d@ ﬁhg floor if the machine

I surf ln a

werd e‘lhfg?/%g? (lg)\?éél 5 i 031% O%% g ﬁar a?f?tﬁﬁ Sglbff)c@fr a 1§%rec“ans%)ws a sphere
witth @usetral kit degione 813)|ah&rF1Q§1%enb|s&ﬁows sdlentas €814 of constant

cyclonic separatln par atus herei nbefore descri bed.
diargpfgpwithfa fre@mmebererﬁg eaginendhown in Figures 3 - 13

has a barrel shaped roller with a flat central region

and tapering end regions. Figures 18 - 21 show a range

ThetdmBddi BERB shy @' Dol @ broveitad esller Bdetntly $ithl Ssifk rolhno member.
i ntended to be. exhaustive and ot her shapes, hot

- A lgrpenyimber of pams ean bmp@wdbd tFoguras 22 V\M show ehbodicmmes where the

the i nvention. The r g nmenbers

ol RSB G L0 S o OF G L% pERCH e300 BEO0BET 1pmdcpendently

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 advantace

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 1s 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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17 can have a substantially spherical shape, as shown

in Fi ]qure 18, or a spherical shape wth truncated 09 FEB 2007
0

WQ2WYBP1l 812 as shown in Figure 19. A true SpREr/€B2003/003142
has the advantage that the force required to turn the .
roller. remains constant. as the main body is turned
froma straight running position, since the distance
between the centre of nmass ahél 5 surface remains
constant. Al so, because the distance between the

alige@imﬁtﬁ thec eottticnabfaxist b pexil TEx. mmlrhiuxzt ddd proeidesitregchanical

sur f e remains constant, the hei oj nt 237
SUBRR af dide azs’eﬁla%caflwglacal%ﬂﬁwo %%qué#&wawum cleaner.

Tl%?@%ﬁe"’l% a2 stiaewﬂﬁg 4399%968 Jeg}q%t?%dmaggt%n biSyeen the duct 745

T ongit udi nal” axl s I's siAapli nting

ant @gein! RN/ betvgeved hFirstiai fudbgdy caansk hﬁ‘)tzﬂﬂl ahénted to the
head 230. 10 Truncating the end faces of the sphere

meigs budkst BeheSeeanddy, thedudi 1Y eanceniigidly mbunied tortb¢ Imetor bucket

ndr nmovi n rt of the surface which is not V.
743G TR R KRBT TR S iRy AR g eV PRy ¢ f 736 and
7400l ler are likely to make contact with the floor if

the machine were allowed to roll onto the outer nost

part of the surface. Figure 20 shows a sphere 15 with

a central flat region 813 and Figure 21 shows a

Theetara P ePWeSH BT 4WEF Ikiakle avets tlandefanvpe Hsgd to accommodate a
dﬂ%ﬁ%éﬂﬁ%forﬁﬂs&wé&%rﬁ&o? ﬂ{:sh rFoPlg mgt%ﬁ bﬁabe(gﬁgre 2o ru[c,}hé@l on the

rovide a roller asse

cldﬁﬁﬁlblﬁad 236\ ITae deifvilpevRaEctn mrﬂesacﬁﬁﬂecb @'b@M'aﬁ%r gears.
., Figures 22 - 24 show enbodi ments where t 20 rol Fer

assenbl y conprlses a pair of shell-like parts 731,

nde dent |y t bl Part 731 js .
Ay St Bebiont B EONIALAXBAS5arE rllng armrqeed 38t bS aligned
wili3Bn@Bgbth&ar Her%&%e'r@taﬁ@ﬁﬁtﬁ@s @A of ootk P ere HbGE 89.§d8’>4 are ’

support- arm 740. A notor bucket 742 fits Wthin th
eaﬂomhatﬂmwﬁadlvéromme VEBcahnd supports fan and rmtor

unit 743. An advantage in providing two shell-Ilike

parts 731, 732 is that the space between parts 731,

It 1s3ﬁso Ib&sfbﬁ@tozﬁ—odid%-efﬁxteb%? n?ér@'?gta\t.a%f‘e %C AtAthad 1l Sa dypf)e a much

the parts 731, 732, can be used commodat e a
1ar'g65numhbemmfcaaijmeas paits Whion arlae:aclh ef&rbeto hetad Bdnttm bkle as the
interior of the roller assenbly, a_ mechanical

appyRHEdt MoNeH atone drsurisee.c b sairof ﬁ@t@éﬂbéenemwnraél pemounted about
a ﬁr?egx?gg sy Wlt(Pl n%e l?l?ngﬁ thf %tt Qﬁ% Jr? géc%aes Tig lvr}h Fd gtlérc?\,sfrom the central

connect %N and
region of the axis. Alternatively, as shown in Figure 26, 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 cOhnected to the front of the notor bucket 09 FEB 2007

(42, in the space between parts 30 731, 732, passes
VOO not or bucket 742, and then extends | BCF/GB2003/003142
direction which is 0 9 FEB 2007 WD 2004/014211

PCT/ GB2003/ 003142 18 aligned with the rotational axis

of part 732. CQutlet duct 740 grovides mechani ca

support for part 732 as vel | 1ds carrying air flowto

the main body of the vacuum cleaner. There are two
is \m«yfsrrbdl thaitlch cartteal regjan ro¢ chedegatelsle glarta ot iseubfaparey) is substantially
ﬂ% mgf t he duct 745 and majn body can be achi eved.

iPd D’as dGeR Toumnsl tonimcrrass, siabiliay ol theoepraseius avhendt & driven in a

stiRdRiinpucket 742. Secondly, the duct 745 can be

rlgldpy nmounted to the notor bucket 742 and the notor
bucket 742 is rotatably nounted to the support arns

735, 736. and 740. The space between the two rotatable
C%?%&lovﬁtwmmeahbbéy asddhe deangdmaddate a 10

V|n a not.or inside the notao

Con ction
SR B Labe 6RraRuS orita: R aun Regy 210 and the
cla_zﬁl@r ﬂézicl\/”mxscﬁﬁrhe%keo%? Wuckl’lehz%cg‘ggff@dﬁp%ﬁga}egtt a plane which is

and/ or gears. Shown 1 n Figure ero
ineliried tofth@kcuigltndinlal Agis e 243e eGha efiglbevfahé gl@@ 238iihhwhich the
anot her e the rotational axes 821, 822 of.

. on
-JO%EF% AR %ﬁ%&ds r@mavhaidg shgwn hars. J¥e have édundetiat forming the joint

T SER I NI AT

24Ganadxepableyblit ddedm@e prauiiethe @h11 agh A¢LS! ofpcﬁé brdveibe Bince rotating
are each free to rotate about an axl € as the

they pleer daes 901 sausp e 2413o(ﬂgd herparthacleanefiiead @80pfo turn. Forming the
e, nount ed about 20 a linear

ol P2 S thRRe Bl ot 7 IoBeh Mo 4PES GUY Gadpagminehaxi of the

argll B43Rnae shbommiB semehdtulaf ROHRNFOE: kB8 @XbwWith the machme in a
Al ternatively, as shown in Figure 26, the rotata

Olb’aﬁf@ Surgpmg D@mtlmﬂ promice godbresalte hlchamg ﬂharplmezBSaamdﬂ further to
unt.e 2: gt a Xi s ?26 whi ch has the shape
wigh V2 1P S e FHL imsmeRses Dereadent 69 vwm@ Hemeghead 230

w1ﬁ§§@x"€3&bﬂen tﬁ@%ﬁ&b@&?@ Ig)tef? ddubae on%ﬁﬂdﬁﬁl ?ﬂ‘g solid

parts which are nount out a s or y can be
Iarger hol I ow, 25 annul ar parts V\,hl ch are rotatably
unted about a hou5| ng whose |ongitudinal axis is

TI%%’HHT‘?CHS& CIWIE HBLE hePCAPRISE BerdaiseshawRgndiigwes 6 and 7 as a
trufe'ﬂu‘}@crw1tl?§ sPAEVPUELYe BR8P hile 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 is
inclined at an angle to the longitudinal axis of the arm 243, there is a rotating joint

which 1is formed at an angle which is normal to the longitudinal axis of the arm 243 and
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I n each enbodi ment, the shape of the roller assenbly, ;g FESZ%?

or set of rotatable parts, defines a support surface
Wret1dddr eases in di anmeter towards each end ofpctii€s2003/003142

rotational axis so 30 as to allow the nmain body to

turn with ease. As in the enbodi nent descri bed above,

it 09 FEB 2007 WO 2004/014211 PCT/ GB2003/003142 19

is preferred that the centrafOregion of the rotatable

part, or set of parts, is substantially flat as this

thdp@t be@e yorendstwhith¢siaasen Suaht ldihys3f hishe APERIBAPESSS1. The
en it is drivenin a straight line. 5 Connection

copdingden qfaarnelb@&y shapg vk agbmaraéra hemail Refgkr hisbeagiiund to be

caiGal5nS F SEr ERe: I Anar qnﬁﬁéh'z%%lqbi%ﬁsa%%?%wga sehgme can be
mBcERLEASIE tb Pirlerdehf o glr@st mBrePd fpﬁ@@ bWWeEll'ﬂ tl{ﬁcécaner head 230

|nC|nedtotheIong|tud|n axls of arm?2
andngl rellef assérablyl 222 238 in which the joint I|_es can be

varied fromwhat is shown here. W have found that

form' ng the joint 10 237 such that t he pl ane 238 of

t udi.nal
o4 Bller WRerRRh TP LoptleNgh BEn QUG ¥ P Br g F ifer nees i
1111@5@M€Hdt1ﬂgleicﬁifest’1% INARNE] Ofk BEMRES th@tc@hﬁé&ﬁontc'aﬁlp)f@&ea yoke 901,
does not cause arm 243 (and hence the cl eaner head

eagiged pertionr 302, F8Bndhthet yuke haghhico@Brtablct thvamainhisody about the

l. 238 t I d with th : .
coRUAET e5 ardne hofer Sicthnre” THh el Pttty o et valeicqngises @ joine
90@etrhE€”sd'c$>Hﬁ&rta6 e fohe Llgs s g@% éhVeMrg %Hﬁeﬁg.&gétﬂﬁ or via an

In a or vvar runni ng posi t1o provi es goo

intemsadidis arthneldhnag thosd ellystrarein?Bigusdsi 1 knd Q71 e dodnection further
what is _shown in Figure 6, or further still, increases
coOpRESExt APt AR 800 dhalaltepivhehly 28@heditp| thagipke\@dnat the end

polt{¥is B NG9 I d tEQ&saEI%qup% lobSinbORg %Sd a% cglgtbﬁi'eétendmg

The connect’i on between afm’ €l eaner

poslomv#06; whiihguae be Gigad avith @speat t&metahnmrﬂhawbﬂ vbiab® attached to
shaft. We have found that while sone degree of pivotal
it. neerrBiiel pagtion &&é.qaédaeanecwﬁdsbqoé§pmpéﬁmerttwsmﬁﬁmmg@ment 907

o S S U8 Phod RS SO, Bl b Gggn.
ex@rﬁfillé,eﬁfel QPDLReIRER thh aBing RRM6N21PhAfficage is shown in the locked
position in Figure 29a. Thus, the cleaner head itself provides 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 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 292 and 29c.

Resilient means may be provided to assist the raising of the locking arm 905. Motion of
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25 the cl eaner head 230. As previously, there is a (9 FEB 2007
‘%ggﬁufg each end of the yoke connecting to the main

W& the rotational axis 221 of the roll ePCT/GB2003/003142
assenbly. Also. there is a short arm 243 which is
pi votably connected to the cleaner head 230. The
difference is at the forward fiace of the yoke 235.
Instead of a rotating joint van ch is inclined at an

i tudinal axis of the arm 243, there

agggl to the Ion%
- the lockingarmy Y0rympp P inthisngpd by magiongy Hsistand assemhly 20, 262 during

| ongi tudi nal- axis of the arm
oijs ngﬁg{g %gﬁég‘f’ W0 2004/ 014211
PCT/G82003/003142 20 the part of the yoke 235 which
joins arm 243 at joint 852 has an el bow shape 851. The
Th@mﬂmtmhponmmf)oémf ehtbdxwlml@[asnaﬁﬁi may dienproaided wili rmbvnwzudly-
equi val ent to praviding

e to be
ex e&}ﬁmg tﬁ}esa??’% %P%Wedrﬁv sespPetEtenathse 998%&:@ in the joint
a %H?QS% @S s |
oo S B oS A AR B IERITER i be B8 o o aomiy
rotibh@foms senid ycRaD; ouﬁ’&fe@oﬁﬁ a@rédéfeh'ﬂﬁfedairﬁl@ rfdddsVéne of the tines
connection between the main body and the cleaner head
defogmsj | Thes eplicddfores thegurausesotig, tirtes 408 io. posowsedfothe notches 909,

5 SRS o B2 5ot S P B ER LS hn om

beRed¥aabedd id hee EQeholat '&G%Sl@xf&c@ tEEhécPlté) Qhe joint while the
assenbly The central portion of e conprlges a

applpinet is9id4 theh standis g coositemt. aldf ethe mpghmiceamelretlhﬁaﬂ t B¢ standing
via an internmediate arm

shown eit h r directl r
poRigH, e ERYSGboRID HoattelMe oS e 9P Sahra bapkeinto the locked
i ng arm 905 t hat
po BB B 4 R e e LB R 51 "2, e end
portions 902 903, and extends along it. The | ocking

arm 905 has a central extendlng%15 portion 906, which
TheeSPBerts iDGFYeeRi PR Paisperqy fad tt Cl?lamfoliieaﬁa%D pet have to be rigid.

Fidiry O;Sag c}(v@tatb;s:g] Sfj ﬂte%blé &? A nt I’Dg féggnctgoggifgatge roller

e recei ved eMEMLArYy Notc

assemHINE3 b nite ﬁ@élnerSﬁa@SBB 0 Whee l‘ﬂexﬂﬂ@ bRk Bfe @R, the cleaner head
prevent it from being rotated when, for exanple, t he
Calbfiﬁthdﬁ@é‘m 3 qaniachevisy thadlaeg Sptfé¢et anhe nmmabodmiéagéed from side-

i
o S1 R PO o 28R T e
av@8s aRPAdeanee a nfbré B&n%le%@fa‘ﬁ%eﬁ’l@ﬁﬂ 611 rﬁébhaﬂ%ﬂ' JoliRObeReER $he main

(not shown) may be provided™to bia
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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the central portion 906 of the |ocking arm 905 towards

the joint when the appliance is in the standing 09 FEB 2007

WO k091150 as to provi de automatic | ocking of
joint. When it is desired to use the appliance,P{:Jﬁ@32003/0"3]"2
user reclines the main body of the appliance. 25 The
connection is arranged so that, when the main body is "
tilted backwards, the |l ocking@2 arm905 rotates with
respect to the yoke 901 and is raised to the extent
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alprgside th® Odechaticalahpporan. The |inkage is shown in the
unl ocked position in Figures 29a and 29c. Resilient
nmeans may be provided to assist the raising of the
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262 during reclining and righting of the appliance.

suﬁphflcseﬁtﬂ@cupg requoren®@6s of thehmatlvokismge drare 0% meeys bebe a duct

h downwardl y- 5 extending tines_908a,
%ﬁ cage, 1?3&:@ EdnHY b@ype@w& %r&sc%smb}o@awﬁf bgrween the

%l ) alne'tl% I%l%p asselygfy Al e3P 1R i BBQ}D Qt?tfjihg Q1dfer head.
Texi Ble so user attenpts to apply
rotational force to the | ocked joint beyond a

redeternlned limt, at | east one of the tines
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p._out not ches 909, freei | n

i Rl L AR TOS R S b i Y v Bighdie which cany

mﬁ&ﬂﬂﬁ@&%QBhE§@H&ign@ﬁaﬁﬂmﬁénaged in the event that
excessive force is applied to the joint while the
appliance is in the standing position. If the
appliance is returned to the standing position, the
central portion 906 of the |ocking arm905 is urged
back into the |ocked position in the joint by the
force of the resilient neans. 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. Wiere flexible tubes are
used, the cleaner head can freely remain in contact
with the floor surface as the main body is rolled from
side- to-side or twisted about its |ongitudinal axis.
The use of flexible tubes in this manner



20 avoids the need for a nore conpl ex arrangenent of
nmechani cal joints between the main body and the 09 FEB 2007
cl eaner head. O course, a conbination of connection
mechani snms can be enployed. 25 In each of the
enbodi nents shown and descri bed above airfl ow ducts
have been used, wherever pos %ble, to provide
nmechani cal support between parts of the machine, e.g.
begpgen the nmain body 210 and roller assenbly 220 and
bETmEEn the cl eaner head 230 and main body 210 by
yoke 235 This requires the ducts to be suitably

aled shoul d be understood that in each
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roller assenbly, in an [tern

f 35iS caYeES thn Brfacaimeatiag headstodurnrin & hew daationody. This
sinplifies the ducting requirements on the machine
since there only needs to be a duct fromthe cleaner
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t 6 eothtbd btslut A3 B mlaﬁgnt shows a vacuum cl eaner in
whi ch ducts carry airflow, it will be appreciated
that the invention can be applied to vacuun1c|eaners_
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surface treating head, a support
aaglggﬁ ﬁﬂ%‘%ﬁr ﬁn léeagt tached to the handl e and arranged
to roII Mﬁth respect to the handle for allow ng the
appll .0 be rol]ed along a surface, and a |inkage
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llinRKRAR ARG tROhandle 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.
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arranged such that rotating the support assenbly and 09 FEB 2007
| e about the |ongitudinal axis causes the
“@ﬂgygeﬂgvreatlng head to turn in a new directi d&T/@B2003/003142

An appliance according to claim2 wherein the |inkage

Is also arranged to allow the surface treating head

to remain substantially in ceptact with the surface as

the handle is rotated about 7its |ongitudinal axis. 3.

An qgg i ance accord|1g to claiml or 2 wherein the end
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I nkage an@ the surface treating

treafipt heaCe &0 Prelicng rdtati@nyf the @Q@@hbl@ cGlmcvwherei n the

end portion of the |inkage nearest the handle

conprises a pivotable connection between the Iinkage

and nce acc
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3. onor at ArpHERE, 5pdin T SRR, TGRS Prclothatdrm fads( Teast one
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support  assenb . An appliance accordi ng

apphedmmetphe)tdlblak@:gmcuomprl ses a yoke, at |east one
end portion of which has a pivotable connection to the
handl e that is substantially aligned with the

r ot af J : [ t he. suppor S ly. : D oo :
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precedi ng cl ai mwherein the | i nkage conprises a

| ocking armarranged to |l ocate in a notch on the

p| VO abI e.connect | treatin ead s
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arm has at |east one defornm tion arranged to

rel ease fromthe notch when a predeterm ned force is

appl jed to the ot abl e connecti on. appl i ance
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le is tilted fronfan upright position.

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.



»

10. An appliance according to claim7, 8 or 9 wherein 09 FEB 2007

waQ e4hoicki ng armis biased towards the notch wetcBb&® 3003142
handle is in an upright position. 11. An appliance
according to any precedi ng claimwherein the |inkage
connects to a central part of the surface treating
head. 12. An appliance accordfng to any preceding
cl ai mwherein the |inkage connects to the surface
treating head by neans of a jointed arm the plane of
the joint lying at a non- normal angle to the .

161 ongint gpplirgiceartcoTdingt toe chiimm 13 3whoxgirapipd isaprpet assembly further
accor di t r ecedi | ai mwherein the |inkage .
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coﬁgaﬂém t&RpHasS RBark! BPYESNARLHRThid 1% égé‘i%@thrrb@&h%e inlet.
14. An appliance according to any preceding clalm
wherein the |inkage between the handle and the

surface treating head conprises_at |east one flexible
17t ypén appliapge asrsringde chsmotuPhyo vdieany thy eqrapnnsgt comprises, or
[ e e he. support assenbl hous at |.east
fo oA P R ¢ ARG Cipbgop @3 el GRY
2004/ 014211 PCT/ GB2003/ 003142 25 16. An appliance
according to claim15 wherein the support assenbly
18f ur thetpplicoopracsading fd dain i1l wherkor theeliiher bgmpbnend comprises
flow, a fluid outlet for exhausting fluid and the
SUERSHYSARRE ™E8RDr i ses means for acting on the fluid flow
recei ved through the inlet. 17. An appliance according
to claim 15 or 16 wherein the conponent conprises, or -
191 ur tAhespptianyy hs@sding to0in® Ipréc@didy ¢1ind Gudhdr bipEiking a main body
conponent of the appliance. 18. An appliance according
locagsdondhhandlgiher ei n t he further component conprises
surface treating neans. 19. An appliance according to
any preceding claimfurther conprising a main body

~ 20! ocatresbpdianthectadifigeto 26y pAnedinp! dlARE hreSOH BEpoe assembly

any preceding clai mwherein the support assenbly ~ '
COBBRHEI ¥Es O LIS TofRiRRRlC r Bembals| kavirgrisar authasirfagearihich defines a

rolﬁh’é %[lpp?olll{ fs&ﬁgcm .?Il?e (zi%fe‘i:{i]c?ns pgrpendicular 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.
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rolling support surface in the direction perpendicul ar

to the longitudinal axis of the handle, the support 09 FEB 2007

weundaaeibei ng symmetrical about the | ongitudi ng}:T@gzﬁ(,mm“,
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 |east 50%

of the width of the main bo@p. 22. An appliance

according to claim20 when dependent on claim19
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whi ch i spiﬁglt I eacil{@;%% A)Stgfcmtﬁﬁle %%h?ﬁftﬁfﬁgﬂﬁlrﬁheg%g fhe support
assgnblxrdogpppi baveer appor dirfgeet o 20 when dependent on

claim19 wherein the support surface extends for a

di stance which is substantially equal to the w dth of

ﬂP?E‘?’/ @'2 BH%Q‘)ésalc 4%531&14; t’éfian%%? %vﬁ%rgé{ tg% glelréqrhgsswbly includes

tve ratanatde nvdieiiees whidheare sck@trofieicRdtiR:. t he support.
assenbly does not have a support surface. 25. An
appl i ance according to claim20 or 24 wherein the

su [t as errbl .t rot at abl e menbers which
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1omeccb@wéea5ha/mr3@dﬁleﬁlbeﬁnponent of the appliance is
| ocat ed between the spaced nenbers. 27. An appliance

according to claim25 or 26 wherein a fluid inlet or
utI | ocat ed between the spaced menbers. 28. An

ppI ggrﬂ?@ 2R ACRORGDE JO g P c&dZhgviareinm et enlat pheutlet is
109,1[&{'@&%6 fthetgﬁ%c%cﬁﬁﬁpﬂﬂé{ assenmbly is | ess at each end

portion t & CeRtr al portion. 29. An appliance
according to any preceding claimwherein the support
assenbly has at |east one rotational axis which is

25 r andv eipplianes eereTdinagpt andi puatecmg slapfh wheretant! diameter of the

0 recedi.ng cl aim
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the assenbly and the outer surface is greater at each
end portion than at the central portion.
29. n apphance according to 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. An appliance 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 1s substantially spherical in shape.,



31. An appliance according to any preceding claim
wherein the central portion of the support assenbly
WHH0BAbist anti al |y constant diameter. 32. An  PCT/GB2003/003142
appl i ance according to any one of clains 1 to 29

wherein the support assenbly is substantially

spherical in shape. 0 9 F E B- 2007 WD 2004/ 014211

PCT/ GB2003/ 003142 27 33. An ‘appl i ance according to

any preceding claimfurther conprising a support arm
33.0or fhepplinficcecorddad fongyprackdidg c]lanﬁmr&redsomphm&rdi s.ylpport arm
fromthe central ion of the support assenbly '
foRfbG 5P Ao CEAIEC B Wgichoexterdsneay agh e e th%ée@miﬂéglton of the
L\?E&lt'a@s fibuid flow duct for carrying fluid to/from

e surface treating head. 35. A surface treating
appl i ance according to any preceding claimin the form

of a vacuum cl eaner. ' _
34.  An appliance according to claim 33 wherein the support arm is a fluid flow duct

for carrying fluid to/from the surface treating head.

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

vacuum cleaner.
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