; STe3eYtVLh6 Tt8<2 6 | ~If~R 2003 ,. WO 001 21427 PCT/ (B99/ 03271 A O eaner
Head Assenbly for a Vacuum O eaner The present invention relatesygsR 203
cl eaner head assenbly for a vacuum cleaner. An upright vacuum cl eaner
normal |y co@Rydomsfz@ main body containing dirt and dust sepag@hépd i
apparatus, a cleaner head rotatably nounted on the main body and.having a
dirty air inlet, and a notor and fan unit for drawing dirty air into the

dirt and dust separating apparatus via the dirty air inl et”m,ﬁ it and
dust can be separated fromthe airfl ow before the clean ai mmm mu&”y dto
t he atnosphere. The dirty-air inlet through which dirty air is.suycked into
the vacuum cl eaner is directed dowwardly so that it faces the floor to be
cleaned. The dirt and dusé SlesnenBeadAsscrbly fora Vacupm Eleaner or m of a
filter bag or) as is known, can alternatively take the formof a cyclonic
arrangenment. The present invention is not concerned with the nature of the
din and dust shieprabntigveafparditstoainleansr Heag aedenitty & Vabneclémmevacuum
cleaners utilising either arrangenment. A brush bar is supported in the
dirty-air inlet so that it protrudes to a small extent fromthe inlet. The
brush bar is IV mai n| V. [, | sed t. l, ean
carpeted surf %%gpna}ngﬁ gaCBPrﬁ]sﬁlué/ ngfr%gxg%}gf?os eér%ggr;r]a &%ﬁ% §% C?:@#‘l"ﬁ“&f C#lgé’ﬁd gl‘olsrt e
from whi ch brisgpdr@teeph@ashs ad Qget héad r@BEDIY mburRted afithd mdin BdyiaRd haviR€a
brush bar is drlven°by the notor via a drive belt so that the brush bar
rotates wit hi ritthar indteand aRootet frshfanfinit for dsawigig didy ardntoetbe dhreargrdust | es to

2nd b ok up daBPTLIneHRGSe VRS B L bet SR AR 63 B e BT e
bar and under ngably tefort thegdaR dir i Exgelled @ith a lpﬂb'x%t THeH| R islef haggnt 0 be

cl eaned and then carry it fromthe dirty-air infet to the dirt and dust
separ ati ng appuanelt disty ajrtis svickkd o thp prawimatlieaher irndiredied ddvwmetndiyesoabs infcan

upri ght vacuum cleane i1l depend u t he amount of dirt and dust ich
chn Be. pf cked RipIET e lepissh e A et $7e885¢ thp e anh it gretsp of
separation apﬁﬁfe@b&’%@r, Ok kRaWH, 4AGHATARBAARE tHeTBHA dfa BIoARL drffHBment.
configuration for the relationship betweéen the dirty-air inlet and the

carpet to be cThegmesdnt ivemyionf ren condemed @lithtthe naturgofibleldit @nd dest s¢patating

mai nt ai ns the di rte/-a‘ié&_ inlet in g ? 6 I\/ARL;! V\D.(I).Ol 21427
PCT/ GB9910327 PPParpius ad errioresany fablq 9 vagyim gleapers SiliSineiher ATFABSHBNL of

the inlet is horizontal. Ildeally

A brush bar 1s supported in the dirty-air inlet so that it protrudes to a small extent from
the mlet. The brush bar 1s activated mainly when the vacuum cleaner is used to clean
carpeted surfaces. The brush bar compnses an elongate cylindrical core from which
bristles extend along its length in a radial direction. The brush bar is driven by the
motor via a drive belt so that the brush bar rotates within the inlet. Rotation of the brush
bar causes the bristles to sweep along the surface of the carpet to be cleaned to loosen
dirt and dust and pick up debris. The suction of air causes air to flow around the brush
bar and underneath 1t to help lift the dirt and dust from the surface to be cleaned and

el

then carry it from the dirty-air inlet to the dirt and dust separating apparatus.

It will be appreciated that the effectiveness of an upright vacuum cleaner will depend
upon the amount of dirt and dust which can be picked up by the cleaner head and passed
to the dirt and dust separation apparatus. For each vacuum cleaner there is an optimum
configuration for the relationship between the dirty-air inlet and the carpet to be

cleaned. Very often, the relationship will be one that mantains the dirty-air inlet in a
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then, the dirty air inlet should be maintained conpletely horizontal to the
floor (or at the optimum angle or configuration) so that the maxj rum anount
of air sucked into the dirty air inlet travels through the fibr?sBWRth
car pet bei ngogdrgased before travelling on through the cl eanepct/g@pédgzdi n
and dust separating apparatus. However, the angle of inclination of the-

cl eaner head to the surface may differ wher2 the vacuum cl eaner is used on

different types of floor surface, eg on carpets with different piles and
textures. Al sBlang whichasparalle] tedhefloptsothatthementhedf B &Mlet indodzaniakcielly pe

Cl caner hoad PEREr By A LD B R L AR TRY ERRRRRRR e fer [y e

col | ecting dugftiraif aflle of{ic@nfi?ﬂadbrﬁ)ts\b tBat'thd Makimurh AnitRst oftasaskédiatocheaner
head will be acted upon in different ways by the carpet when it is

travel | i ng i ndiyfiranightravils duoughthe fibdesvaf|the ¢aspetriging cleaned botdrewavcing opn
all sides of the gi %t%‘ air i nAeqs‘i in %}t h directions. Fugt herrm[he,?éhe
action of thelfiush theplednes 1o the girtand dustseparging apRaratas-i HAwsYere e 21eleefi e to
t he verti cal fi Gk [ ' { Gink I i hi s
can cause the S| oK UREcEhrRedd Ik ARk ey e n B R B R g
front or the bsdlon diffeagntdoypes ofhfdoarpuifacereg omtampetsavittodiffefeny pdeschnd ltdx ks,

t hese things c?n result in a reduyction in the effectiveness of the suction

of the cl eanePlRe R VAFHYM Cleaner 18 puteomavedaysr the SUHaceiRbeklsaned inpleciprocating

pi ck-up and t QArad ' j c’f;&g@ V, de
to sol ve thi SIbggglnggﬁgEé m;dgﬁﬁaéﬁhg%%mgggrrcate Eﬁéaggﬁt% Eebgg‘ fl%f‘?tﬁlgﬂ%;dagnd
| ower i ng mecheaksarishyembersarfaée whilstvolleingsinst arsl dittl vda the diey ait tdetoft mostm
hei ght for the cleaner head when the cleaner is being used on a particul ar
surface. Howetases the gleaaerhead aviildesactad upon in different Waye by thecaspes sher ithead by
pi voti ng abou AXI . \Whi . i q t e

i body of - PR e Bt it oA b GG 3P Bl ForkREPR L ¥l b S

i nl et becom ngirtyn@lihReth b&thidiecOds. MRuMtheidre,gHE attidinofhe ubdreaeRyulfin thav ng
the inlet suction to becone | ess effective. One effective way to address

thi s probl em Aigle ofdaplirptioarafibeihandle terthe sertineli being vaciedauitgsigaispntbudurds no.

9725777.8 whi i ves, f t aj.1.5..0f | £-1 Ve ng...f

mount i mg the Bk UiSandthls G BoipBbiafe B o B Bt BB bnebhiape
a cradl e whi chohtoritheldck, fﬁvﬁﬁ font Geapaun dofiguRGionn Ardieandl izt eiesh@iaths cdme
difficulty associated with this arrangenent is that the cradl e nmust be

seal ed with réespétna reduetien g1 basiectveaessaf the picyor af theeclennes head Mhighgan
achieve. The c¢radle, must renni.n freely rotatable . wth 2 6 .=? WO

001 21427 por) Bl S weriRBum Felolsar e M o Koy e MERE g any
| oss of suction during use of the vacuum cl eaner. The constant novenent of
the cradle with respect to the cleaner head affects the |ife of the seal
bet ween t he cPauik etiempitsthiae beeramede frewdivedbistpraklembyy wawnpf waruaby operatad t o

| eak i | atively. short time. An object of the pr. t tjon i
Lo provi de a crasnrid ot ARn bl rar S RO Beeted BER st Be o 1
air inlet in eMpBsiumhéiBhi ftR tSAIEIERRE hé4 WigenCthe anRafertib beinghest ortd paidulg. A

further object of the invention is to provide a cleaner head assenbly which
remai ns in theurfqeei Momereon thegamechamisnis enlpidificansidoivey theacleanet heatl by phveting

bj ect of the j ti istq. [ I h f . I
ot ch has | mpPbRRdeeketan el nd el FiAneRed i Bt S6 i oo
cleaner head apamADITHeydb 6Bt ARAEYSRS proBRin HEthB URBARE Shlbt K oMiRWhclined to the

]
assenblies. The present invention provides a cleaner head assenbly as
clai ned i n C apmmim cbhé guravientand theattsoaljomang thesnlat suativn o be@ardessaffeaivai ned
in CQaim10. Preferred featuregs are set out in the sybsidiary clai The
cl eaner head éﬁﬁ?‘y"ea‘ﬁ%po‘? 58 ghip ﬁ@‘%‘%é?&‘?ﬁ?ﬁ qeécrg?fﬁﬁpfu%lgocpﬂ‘ﬁ?gbgd with
respect to th i t : ; l: 1
housing to fl g’%‘?@@é’g?@%ﬁ&% h%ﬁzSSZ??g(L:tgﬂ lgﬂogggse{:ulueﬁéelg @vdeﬁ%g%taﬁgﬁ%ﬁg te of
i nclination offortrheuntingdhebafsh tbheinviae dirtg adit iadene The Srashtber édmountedig awsalle The
suction opening.in the brush housing thus remains essen i%%&y in the
opt i mum confi gﬁmlﬁ aself freelygpiasably BounigAdn theeigmmekbead: J@Iﬂr il assemateche
cl eaner is they: i . cap i r: i
housi ng whi ch%‘ll@qgleséméhgév/{ﬁ tl%@%ﬁé@t&%%gﬁwg%ﬁt%gkelear\yﬁ}ggﬁﬁ%%é@hgﬁgaﬁﬁﬁ%dct ed
or connect abl end thigcah e Jiffacult fordeieve.n Thaerddie mubo@ynaix fredle rédravasle Rgth
mai ntai ns the freedom of novenent of the brush housing during use but
avoids the need to provide flexible seals between the brush housing and the
cl eaner head body which could becone worn after an unacceptably short
period of time. The connection between the brush housing and the main body
of the vacuumcleaner is preferably forned by a flexible tube or hose which

Y T " . o, .



WO 001 21427 PCTI GB991 03271 4 It is acknow edged that, during the nqynal
forwards and backwards novenent of the vacuum cl eaner, the brush h MAQ 2003
may be lifted away fromthe floor under the influence of the flexible tube
or hose. Aswblpsi142% obviously undesirable a resilient nmenberpdgcipsoRbeqably
provi ded between the brush housing and the cl eaner head body to counteract
any lifting force acting on the brush housiBg. The resilient nenber acts
bet ween the cl eaner head and the brush housing to press the rear of the
brush housi ng FeFPFiAIR Gleangsdeadwhilstprvenanbh ety togs of wrdodiringise ebtle on
spring. An embod|Benapl: YR dANERL Rl br ASWRE. YRR SLHRSh We LRaf&heLLenCe
to the acconpanyl ng draw ngs, erein: Frgure 'S a si view of  a vacuum

cl eaner incor pgeat kglifR oftR@Bal béreach teceidld Indme eledhdtheb®sd et thE SERIN be
invention; Figure 2 is a side view of the vacuum cl eaner of Figure 1 with

t he handl e showneitn legkapescini awstptiyelyishooHmeri gure 3 is a sectional view of
the cl eaner head of the cleaner of Figures 1 and 2 in a first position;
Figure 4 is a sectional view of the cleaner head of the cleaner of Figures

1 and 2 in a $graneciRATh heSent FEnfibPINS pRovide RcRAdr heRBWhikh Siirlind e
cl eaner head of the cleaner of Figures 1'and 2 in a third position. Figures

1 and 2 il | ustsuction dgeaingvwerthe dirtymnsintet ot ¢amtacy fwithrthe purfaghto badeaned direwgheut
i ncorporating a cl eaneir:lgtr]%gd assenply accordin i nvention. The

gto,th .
vacuum cl eaneFleBBnaY ORIeE LRy a@zevtwweﬁit%arqyegqaéemf bl arseahar bifls
104 i's housed. . Binl i e %rﬂ@gﬁf#u%ioqlﬁ%ﬁng%%ﬁ l%stﬁpﬁ?mi&ﬂﬁec@f?{‘me
conprises cyclonic dust separati orf apparat u§ consi®sting of two’ cycl ones
arranged in setveation Apapravide aaleantd Ieal Yoren varuuml dlednaowhichhas impréved @ickbg
descri bed any further here because it has, no material effect on the

i nvention. A 8RSy Fthegebiest is &2 proxtie & cleaner heareassealy Which seauiss l§shody

102 and forns par i .02. Supporting wheels 107 are nounted
directly on the st{eﬁgcg:‘tnﬂg%n‘g? %(rag‘?égiﬁésgl ng 106. A cl eaner head assenbly 108

is rotatably mounted on the notor housing 106 about an axis A. The cl eaner
head assenbly 108 has a brush housing 110 with a downward facing inlet 112
arranged at t HOCPEISERL @ vemdgomproyides a Clegger herd assemblymsrlaopodingdlaim L ciTbaner

head bl y . , | exj bl , . bet. -
Lo ana oo 49 Mo alibTFo ey Akl A0S R HR 0 I ARl R
ducti ng whi ch skeffd$n the subsidiary claims.

The cleaner head assembly according to the invention is doubly articulated with respect
to the main body of the vacuum cleaner. This allows the brush housing to float freely
on the surface to be cleaned even when the angle of inclination of the handle of the
vacuum cleaner is altered during use. The suction opening in the brush housing thus
remains essentially in the optimum configuration, ie horizontal, and the pick-up
performance of the cleaner is thereby improved. The location of the brush bar in a brush
housing which is sealed with respect to the cleaner head body and connected or
connectable to a dirty air inlet in the main body of the housing maintains the freedom of
movement of the brush housing during use but avoids the need to provide flexible seals
between the brush housing and the cleaner head body which could become worn after an
unacceptably short period of time. The connection between the brush housing and the
main body of the vacuum cleaner is preferably formed by a flexible tube or hose which
accommodates the relative movement between the brush housing and the main body

without putting the seals under stress.



to the dust separation apparatus 104. A handle 1 16 extends upwardly from
the lower part of the main body 102 and |ies al ongside the rea?GpMARzaj t he
mai n body 102. Wien the cleaner 100 is to be used in the upright node (as
shown in Fi the handl e 116 extends upwardly beyond t i dy
102 so that i &%%#7be gripped by a user and used to nanoeuvﬁgﬁqﬁgkgpgﬁner
100 across a surface to be cleaned. The hangle 116 is, however) rel easable
and may alternatively be used as a hose and wand assenbly. This can be
achi eved i n sevaraaknavelgdged thae daring the nemmal $dremrdsand bedsarddmd vemeERf Ghéd 37
674 and EP 0 134 654, The | ower, end of the hose/wand 116 _is al so connected
via ducting 118Cven eleanes, the bty hqusingmay e dified away ipwifhe floor wrdestheow di rt
and dust enter I (=T : to the
inflgentd 8¢ e?ﬂ‘%ﬁl_e u%@cox hosel NG RSE @dg&l;(s!ﬁo %g%@%??a?@sﬁ?&q

dust separation apparatu angeover va I's provided
in order that rmhégbexiPpriferablyeprovitied betwidtnltife Brukip Adisingainldyths elegtdr @dad Body to

di fferent nodes of operation. Wen the cleaner 100 is in the position shown
in Figure 1) tdévanerpghgmolifiingfarosactnganrthe briah hgusingn nldetresilipnt rogmber acts

ti t 104 to th d h 116 t hat b
nend 1 ool 1 oo dne Plsah S g e pRAE polR T S T Rt o BRP HRBEnE e
cl eaner t hr ougdyrifrallyStrHe refiFent kbRt is bheersBIh iiGisrmg, be T el eased from

the cl eaner for appropriate manipulation. The'inlet | 1271 n the cl eaner
head assenbly 108 is automatically shut off. Wen the cleaner 100 is to be

used in conventional .upright node, the handle is restored to the position
ahown | n_ i gur & SBndineas F iecRyention B! Rk s Brerd w8 rfrstie fiel gur e o
The changeover,x SRl Salvhdeghut s of f the air inlet at the distal
end 116a of tﬁg ﬂgﬁﬁ“gﬂ% coﬁ% éts%?ﬁe dust separating apparatus 104 to the
inlet 112 in tFeurelldanasiddreiad ofia vecdnimyci¢asr indtrporating & cleaherdread hssehbly

changeover valve does not formpart of the present invention and will not
be described a¥f§OF{ReiRehe RESSENt MVSDUPT cases, ie in the upright node and in
Lhe cylinder npdee 35 BRI vieRQ R A LRGRE SFFiglrd DR RarkifSiRYrlAGn
drives a fan (‘afso not shown) so as to draw air I nto the cleaner 16b Vi a

t he appropri atiaclimedgiositiomgduct it to the dust separating apparatus 104 in

~ s ~ zoo WD 0Q/ 21427 6 PCT/ 3899/03271 the main housing 102 and then expe
the cl eaned ai lg?fégt‘ﬁé SEERRRADHEWET ¢ CUBFfe%ﬁ‘}éafél]erclrl‘?agefp?fé%&%ﬁ??“‘éd%éd to
fl ow past the ﬁRF@#uﬁﬁras to cool it before being expelled. Figures 3 to 5
show in nore deta thé cl eaner head assenbly 108 forning pan of the vacuum
cl eaner |00 shBigtireidns i sgotiesal Lieandd the ciddner dadaf die divaaer sffEgudet ¥ a8 ithas a
cl eaner head body 10 conprising a front portion 12 extending laterally
across the wi dieonskpasHion;#8dum cl eaner 100 and two rearwardly extending
side arns 14 ey P r V. ¢f. I A

porti on 12, EacRiRi 8 tar Ry lof SRR AL LE uRVGh AN amend ehi 3 h o
aperture centreitdpositibr. axi s A about which the cleaner head assenbly 108 is
pi votably nmounted on the notor casing 106. The cl eaner head assenbly 108 is
nounted on the notor casing by way of pins which extend through the
apertures int r : ol r about
the axi s A so Sl ing LSRRI PRBTARIEIN & dlicBht Hchubi Aok TP
the user to idpobipbiatiaRd Geinephdadaskinglydcoadingay ele iaventidne Thehacwine arasier
head nust operate. The cl eaner head assenbly 108 includes a brush housing
110. The br ushl®bipsiangainigpdyd 0in whighidyst sensration apparatys 104 dnloysed.-t Inghis12 of
t he cl eaner he b b f lu n hown) _dependi f.rom:the side
portions of t hgrg?or(@%%n%%? td?{lg)t\rll\sl%%g.gu%@%%? égﬁbﬁgﬁ@fnﬁ%s ﬂ‘g&l"g 4l nsﬁP%gPér} ed
from an upper phpataus’édnaizéing of @Vbﬁéycﬂinédaﬁraﬁ%ed/\ms@ﬁempﬂheatﬂﬁiﬂﬁhfsr@ﬁé plwat i cs
material or a nmetal such as stainless steel. The upper and | ower pl ates 20,

22 are joined ket ansk wiyngiuerdesoribed any furthberdvers becaurstit kasqwnpatergl effect on the

ress-fitting or ot her sujt abl ns. 24 | apped, bet n the
5pper and |oaewvﬁﬁéwegbfﬁ¥055“288§9g§§°%W%ﬁ¢zﬁ$%ﬁFf?%€9@%85%WéP%§@ﬁﬁfﬂ@

pl ates 20, 22 ?&m@?ﬁﬁ@fitﬁé hirgdody i1oNt SuppeingfwhedR 187 @rd Pbah@lldretMUs gd at
the front edge of the lower plate 22 to support the brush housing 110 on

the carpet or eitihefthsmétac bovangoc|feceandr héBldeassenible @8 BFomtabl pmopoeilvnoned
at or adjacent .the outer . ed of the.l surface 22 or,. alternatively,
Gan ei Cher —oxt ERAIOhETIRILIG AR it Apibe demenaend seroey Ton g horis
width of the bhygthgOMshRE aldnward facing inlet 112 arranged at the forward end of the



A suction opening 112 is fornmed in the |lower plate 22. The suction opening
112 extends across the entire width of the brush housing 110. A 24,1@3 bar
26 is rotatably nounted in the brush housing 110 so that the bri: R 2003
the brush b otrude Z 8 MAR ~ wo oonl a2~ 7 PCTI GB99/ ightly
out of the g‘fj%@“?%%%p%i ng | 12. The axis B about which the %&ﬁéé”zdg%ﬂ%
rotates is coincident with the axis about which the brush housing 110 is

pi votably mounted on the front portion 12 of the cleaner head body 10. The
brush bar 26 i clearer aegiedsdmblp@08ir AfieRibde duct 1 Meexwaidsrbeodednthe bash hioughge biter
100 in a conventjonal manner, for example, by way of a drive belt. The
upper pl ate 202%f2 ¢IFY aHr‘G@h'WfBﬁgiaH‘gbofIdo%&’@‘% COBIRHEEAEH WHP SHFtRg Whick lsads
connecting the | , air inlet 30 on the main body of the
vacuum cl eanermtljtbgab%\lg%z‘gl I%E,%ﬁ%g@g connects the connecti on opening 28
with the air inlet 30. The flexible tube 32 is made of any suitable
material) for example, rubber or plastics. Fromthe above, it can be seen
that, in use) AHandlaly6gxicnds wrwasdly fxpnt e lewar parioh thenmaisy bagly 193@8d Hes 110 i s

i h i i 2 he. onl i i f.| i bl 32
Which Teads t oNPRETIRA et o Bf o i S IR MEienaBe SieBndimibolin B bCugaitt o
appar atus. - Di rfighh inoRBYAYSBin'PigIRCH)! RE nRES] Fx BRRSPHION SRy GRS AL

or ducting arranged inside the cl €aner head body 10 and 't heréfore the need
to seal the arbodyul(tsedhdsnusin bagrppedpyldiGet amndiused & manecuvie et dbaader 100 i s

obvi ated. Seal s can be. provi ded a ach en f the flexible tube 32 to
ensure that NETER RO CHEs TR S hafiev et S SB AR U8 part of
the nachi ne 'Sal?drﬁéti\ﬂfytbe J3RHBRY Lhose RRE RBAd §s°sé’rhbl&.5 ThESk N acdheveE irf deS%gd OF

pl aced under stress during novenent of the vaclum cl eaner when 1 n use. The
i fe of any suwhysawdlexampleshsrshbwn and degaiibddda P /03 DOGErnd ERO E4y654edhe
whi ch woul d be required to seal the .brush housjing 110 t he cl eaner. hea
oty 101 a mSERFRS e BpSe e By Goeetrb A e 11 BOT e dRBneT e Par
of The I nter | Olue3hiih 868y 292 £fob Al LABTANCLICKAE: SUPARSHe Ech
10. The hooked Sﬁgl‘j{legt(?yon 'Bﬁ) egt éﬁgsm?orswargg? ang eupwar Iy ase shom@\?% he
drawi ngs. An eyebapassedad tlenduldtseparaddsapparacisil@éd on t he upper surface of the
upper plate 20 of the brush housing | 10. The eye projection 36 is |ocated
forwardly of the hooked projection 34. Both projections 34, 36 are |ocated
upwardly of th j Iheh : b ' Yex
nmount ed on thegc eg é’?e’ﬁ‘g“g‘?%’%ﬁsﬁ? ﬂ?r%c’é&lﬁpp2%&?%%%&?§§%r%teﬁd§%%?%en
t he hooked pr opwomiatcally4elrodd fdraliffsrentmnaiee of opemtidt. When thesdl¢anent OOe ivthe 38
takes the formof a tension_ spri ntg.cThe function of t'hagk resilient nmenber 38
%

is to bias thePBFUHShOYESNAEEILG }éiﬁfé%ﬂ’ft:’i valyeutQpacaaly oppsshthe dutthat  t he
rear portion 0&@%55?\5\1%%?%?@9‘1'%{8%43v%d &dﬂ{&é?gtgs% that @F%ﬁgﬁc be ¥E4QR/ 21427

PCT/ GB99/ 03271 e rear portion ousing 110 is
t her ef or e mai ntyimietdmode for above the floor cleaning. Air1s drawn into the cleaner through the

distal end 116a of the wand which can be released from the cleaner for appropriate
manipulation. The inlet 112 in the cleaner head assembly 108 is automatically shut off.
When the cleaner 100 is to be used in conventional upright mode, the handle is restored
to the position shown in Figure 1 and then inclined to the vertical as shown in Figure 2.
The changeover valve automatically shuts off the air inlet at the distal end 116a of the
wand and connects the dust separating apparatus 104 to the inlet 112 in the cleaner head
assembly 108. The construction of the changeover valve does not form part of the

present invention and will not be described any further here.

In all cases, ie in the upright mode and in the cylinder mode, a motor (not shown)
located in the motor casing 106 drives a fan (also not shown) so as to draw air into the

cleaner 100 via the appropriate inlet, conduct 1t to the dust separating apparatus 104 in



contact with the surface to be cleaned. It will also counteract any lifting
forces which m ght otherw se cause the rear portion of the brfgy%usi ng
110 to be lifted away fromthe surface to be cl eaned. Because |18 bl e
tube 32 is W&glrfom a plastics material, the tube 32 may, BOS

ci rcunst ances, exert sone upward lifting forces on the rear portion of the
brush housi ng during normal use of the vacwum cl eaner 100 and the resilient
menber 38 is designed to counteract these lifting forces. Figure 3 shows
the rel ative g¥snaindasing 1Q%handhen expeldhagjeansd pirtte thecatmpspherpedie deangd aio

and the brush,housing 110 t he cuum cl eaner LS to.be u in

cyl i nder rmde’s(prg%@bgi %’H?eéwé) 'ov]gpaﬁj:f@e '25.‘0@58%5 p%"‘é”ﬂ gf%ﬁqusi’cﬁ’ésef‘l"?ﬁlgﬁ-s when
the handl e 116 of the vacuum cleaner 100 is inclined at a relatively small
angle to the vertical and Figure 5 shows the relative positions when the

handl e 116 of Fguess\iaodbushowlieamae detil the clenrwdr ihastlasa¢mblyr I€)8afformiig\patt af the
angle to the vertical. the cl eaner head 108, is, noved hackwards and

f or war ds acroé’%cupﬁ’eﬁwm%év%’é‘ EREH &Pdljzhg'hﬁﬁ&%erg!eaaﬁé?q 1BNase ¢ he
handl e alters i i : j 2 ct
to the main bglggﬁyigg@w?hl?% uuslln'?%? g'grrl\eéb% i‘gf)ﬁ??xetp@ﬁ%@?%ﬁgtﬁ%%sp%ﬁc@ﬁ he
cl eaner head bOtheyboudm elzarer A0Qnrdd twe renrvardiy exiénadingddidé hendt4isheddingsi ng 110
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housing 110.

A suction opening 112 is formed in the lower plate 22. The suction opening 112
extends across the entire width of the brush housing 110. A brush bar 26 is rotatably

mounted in the brush housing 110 so that the bristles of the brush bar 26 protrude
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the vacuum cleaner 100. A flexible tube 32 connects the connection opening 28 with
the air inlet 30. The flexible tube 32 is made of any suitable material, for example,
rubber or plastics. From the above, it can be seen that, in use, the only point of entry for
air into the brush housing 110 is via the suction opening 112 and the only outlet is via
the flexible tube 32 which leads to the main body of the vacuum cleaner and the dust
separation apparatus. Dirty air entering the machine does not pass through any conduit
or ducting arranged inside the cleaner head body 10 and therefore the need to seal the
articulated brush housing 110 to the cleaner head body 10 is obviated. Seals can be
provided at each end of the flexible tube 32 to ensure that the connections between the
tube 32 and the respective part of the machine is airtight. However, neither seal is
required to be flexed or placed under stress during movement of the vacuum cleaner
when in use. The life of any such seals is therefore significantly longer than any seals
which would be required to seal the brush housing 110 to the cleaner head body 10 in a

movable manner.

A hooked projection 34 is provided on the rear of the interior surface of the front portion
12 of the cleaner head body 10. The hooked projection 34 extends forwardly and
upwardly as shown in the drawings. An eye projection 36 is also provided on the upper
surface of the upper plate 20 of the brush housing 110. The eye projection 36 is located
forwardly of the hooked projection 34. Both projections 34, 36 are located upwardly of
the axis B about which the brush housing 100 is pivotably mounted on the cleaner head
body 10. A resilient member 38 extends between the hooked projection 34 and the eye

projection 36. The resilient member 38 takes the form of a tension spring.

The function of the resilient member 38 is to bias the brush housing 110 in an anti-

clockwise direction so that the rear portion of the brush housing 110 is pressed



acconpanyi ng drawi ngs. 10. A vacuum cl eaner conprising a main bod%t havi ng
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precedi ng cl ai ns, wherein the cleaner head body is pivotably nmounted on the
mai n body ofyé hgapcuum cl eaner and the conduit of the cl eangkrBgeslsar
assenbly is connected to the air inlet. 11. A vacuum cl eaner substantially
as herein described with reference to the agonpanyi ng draw ngs.
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Figure 3 shows the relative positions of the motor casing 106, the cleaner head body 10
and the brush housing 110 when the vacuum cleaner 100 is to be used in cylinder mode
( see Figure 1). Figure 4 shows the relative positions when the handle 116 of the
vacuum cleaner 100 is inclined at a relatively small angle to the vertical and Figure 5
shows the relative positions when the handle 116 of the vacuum cleaner 100 is inclined
at a relatively large angle to the vertical. As the cleaner head 108 is moved backwards
and forwards across the surface to be cleaned, the angle of inclination of the handle
alters. The dual articulation of the brush housing 110 with respect to the main body 102
of the vacuum cleaner 100 (ie, the articulation of the cleaner head 108 about axis A and
the articulation of the brush housing 110 about axis B) means that the brush housing 110
can remain in a substantially horizontal position at all angles of inclination of the handle
116. This is achieved partly as a result of the centre of gravity of the brush housing 110
being located rearwardly of the axis of articulation B. The weight of the brush housing
110 urges the rear portion of the brush housing 110 in a downward direction. Any
downward force applied to the brush housing 110 by the flexible tube 32 will add to the
urging of the brush housing 110 in the correct direction, as will the action of the resilient
member 38. This means that the suction opening 112 will remain in a horizontal plane
S0 as to remain in contact with the surface to be cleaned and maximum performance of
the cleaner head is thus achieved. Maximum performance of the cleaner head improves
the overall vacuum cleaner efficiency. The resilient member 38 also acts to urge the
rear portion of the brush housing 110 downwards towards the surface to be cleaned.

The rear portion of the brush housing 110 is thus pressed against the floor.
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‘ any airtight material. Other modifications and variations will be apparent to a skilled

reader.
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CLAIMS:

1. A cleaner head assembly for a vacuum cleaner comprising a cleaner head body
pivotably attachable to a main body of a vacuum cleaner and a brush housing pivotably
mounted on the cleaner head body, the brush housing having a suction opening and a
brush bar mounted therein, wherein the brush housing comprises a sealed unit

connectable to a vacuum cleaner air inlet via a conduit separate from the cleaner head
body.

2. A cleaner head assembly as claimed in claim 1, wherein the brush housing is
pivotable with respect to the cleaner head about an axis coincident with that of the brush

bar.

3. A cleaner head assembly as claimed in claim 2, wherein the axis of the brush bar is

located in a front portion of the brush housing.

4. A cleaner head assembly as claimed in any one of the preceding claims, wherein the

conduit comprises a flexible tube or hose connected to an outlet of the brush housing.

5. A cleaner head assembly as claimed in claims 3 and 4, wherein the outlet of the

brush housing is located in a rear portion of the brush housing.

6. A cleaner head assembly as claimed in any one of the preceding claims, wherein a
resilient member is provided between the cleaner head body and the brush housing fo
bias the brush housing in a predetermined direction of pivoting with respect to the

cleaner head body.

7. A cleaner head assembly as claimed in claims 5 and 6, wherein the resilient member

acts so as to urge the rear portion of the brush housing in a downward direction.
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9. A cleaner head assembly substantially as herein described with reference to the

¢ accompanying drawings.

10. A vacuum cleaner comprising a main body having an air inlet and a cleaner head
assembly as claimed in any one of the preceding claims, wherein the cleaner head body
is pivotably mounted on the main body of the vacuum cleaner and the conduit of the

cleaner head assembly is connected to the air inlet.

11. A vacuum cleaner substantially as herein described with reference to the

accompanying drawings.



