. e3e6d, 6T6\ WO 02/.15C17 G-2 PCT/ EPUL/ 1NMH@WWIM ART FOR ELECTRI C
TOOTHBRUSH Thi s invention relates to gr

parti cul WO ®8sar7i stle clusters for el ectri c'G®8t hbr ushes.PHEIIERM AREO
t oot hbrushes general | y RRUSPriA®2 EORhaLENTRIGHIGOMHBRIISHAI NS inter alia a power
supply and a drive notor, a_neck e_xtenfdi nlg f_romial e handl e anii containing a
transni ssi on nmeahlis &vgntien relatesstodmistles fop plgctriciprabrushs, 3i@| udes a
bristle holder, . ,nmun t her rotary notion about a rotation axis,
and connect BEUFIP ébf‘)?glﬁ)’sc%%s@ﬁ@k;u%%shs to the notor. A cluster of tufts of
bristles is nmountrgirRRofhBrERRGRN&HIY BEmPRidEhandRXWERIOH coftale ieedtaya i N a
bristle direction, with their end closest to the 10 bristle holder, i.e

thei r bdse powkr sepplyiand tldeive olotien a asck extesidingifremadhe bandld and dostaining em t he

hol der. Generally the bristle tufis, extend general.ly. parallel. to the
rotation axiFaSIEESiIPaNs e ha diiys ghatt. 2 élbr%%d’agr‘ﬁ?}gfﬁgﬁﬁﬁ%ﬂ@S”Ftﬁeeh"alaﬂ'ng a

| ongi tudin | ' ' s 1h | | Snd verse angl e
o hi s i Roed HHeGRTol fary Mitich Mo b BHdR 1, nd e o A

bri stl e hol datsniissicreptaseaatieamotor.tA elusiendf imfts of bestles dpmbhmed db awntfhace he
neck. Often the rotary noption is_oscillatory, .i.e. notion_involving

e
reci procal efigehaldediextsndiag geparallihin a brstieglitectinn withgheir gpdiclosgst tadha

"rotary,, herei.n.i ncl udes. oscill afary rot.ary. noti.on. .. td e roptary
ot on’ ) soPGdiolies 8 Puel ot et Sk MR AR W IR BftRe gt ST X
hol der al ongojieGepdrally 12 drisa hiftsExteRaigeRstal NIABNAIHS tHeQB8dioH akisons of

el ectric toothbrush of” this type are known, for 20 exanple the applicant's

own Dr BESTGegerallyEke haiidl, reck ehd brstledut ddylieshorigealongicutingl az3@ireotiorgh has a
brush part nopnted for qscillator rota%y tiaon.,. Electric tooépbrushes are
known from ¥ the EfatigEaxis st pEapsvsEse RS Ugs pxs dHEPM, A8 BFEFAYA bristles

are arrange H : |

R e e B I e L S S
and w t15 25withfiisnek. Often tenblagy mbtibhés dicillatdry, i@l motien immlvdng etigeacall | el to
the rotation axis. EP-A-0 765 642 discloses _electric toothbrush tuft

cl ust ers whangylas gisplacerapent apppia mean pesition, aed thedernyrotaryoereiadacludasl e to t he

rotation axis..leaning toward, a central | ongitudi nal. pl,ane of. t he

Lot hbr us . *HIIGE a8 SOYPL SofrelF it oty PP ot Bhinh

t oot hbr ush psdksnli Forth HdWEMmehtbhE BriktleNRIder hlohg Me fBtdtidhhlexisdifectipyar dl y

| eaning toward the 30 rotation axis in a conical or pyram dal arrangenent.

For "manual " t ooNumemiseonstiuctiens efededitic toothbsushi of s typerarekmeotm, ifer not or and
whi ch operate sqlely by the not] " er. and, bristl

cont 1 guith | Gty BeppPlioesl oM R RSB bk LB PO Ao U PEI S i cved
from. Cert?ﬁ{)‘%d@bf\ﬁﬁ&l{ RS bra Yl parEitlofhted ' RETLRSY ?dtﬂ?’mrﬁ%.b” stle tufts, or

their extr ation, are seen to converge and CTOSS. Is is for exanple

di scl osed i n DE- Bleofiid tbothbrushis-4re BRowR fi88/US 4,008,968 683 DELG-8§67 P66 a4, 360,
US- A- 2,242,743, US-A-3,085,273, US-A-4,010,S09, US-A-4,081,876) 5

US- A- 4, 776, bbich thstufisf buatles e arrapevbloanivg|opgwardly refatixe iythe sotation avis DE

A 35 b OO B8R PRI oot PRERRE YRS wild e Bk 138 YOLGEE, o iy 0SS0

inan "X' arra
25  tufts at the centre of the bristle cluster arranged parallel to the rotation axis. EP-A-0

765 642 discloses electric toothbrush tuft clusters which have their bristle tufts
inclined an a non-zero angle to the rotation axis, leaning toward a central longitudinal
plane of the toothbrush. WO-A-0041592 discloses an oscillatory rotary electric
toothbrush bristle cluster in which the tufts of bristles are inwardly leaning toward the
30 rotation axis in a conical or pyramidal arrangement.
For “manual” toothbrushes, i.e. toothbrushes without an electric motor and

which operate solely by the motion of the user’s hand, bristle configurations are

AT
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| ectric toothbrushes, im. '
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These known bristle clusters do not optimse tooth cleaning, particularly
the cleaning of the iriterproxi mal spaces between the teeth where dirt can
col | ect . wix02i4861an 10 obj ect of the present invention to PRGVERH/1d®0i npr oved
bristle cl ugid¥n frowhi2hes vidwed! e teFtwmhiifectibng, partiiatne B flemahe bidd, thepe.
According to a first aspect of thi.s invention a brush part for an electric
t oot hbr ush bristlertofis dedtheiniexrapolationd age seeprtp soneergopiberosd ybies obr rotary

TS ace. opmie bRt berLtraRia e i nlbet fLERASRS L AREE! 1O TTOm

polygon ar o4id,lse, (LRLAL o M SUSINI3IqRaNI780 LAUANAD Y 3080y A-4 UB1 1878,

rotation axis st that théir dist urther out fromthe rotation

axi s than tUSkA-4y2ER0541dS-A-H)204 878 tand W Os A99zBA10f DE-Ar4] EX30InapdfPem a
surface of the bristle holder ,and havi.ng their bases arranged.in pol ygon
around the Aot%d4 316 disclasq electeiniqoshbrushes suthdiyistiewhichagg crapg é%@‘b% tufts
having their_bases at different- radial distances fromthe rotation axis,
the first affd®&EGRY tufts oriented relative to the rotation axis such that

at a point al ongThiRiknoRasRiste shaleredfindtepaibdisd t6thldldaningd pattiseladfehd uf t s
are respectively at radial distances fromthe rotation axis with a

di f ference tleanihg of ti2Sntergwpeiotal spacesbitwbertthetteatlc wheteatid camaellachdt giahf er ence

in the respective radial distances of, thei.r bases .fromthe.rotation axis.
Accor di HY t sbisctddhmpreset apentien faprevids on ﬁ‘E‘P{ﬂYeg%ﬂfﬁE&ﬂ]“%grf{m P%&“ﬁn electric

t oot hbr ush ico%tlﬂfrﬁéﬂegﬁﬁth‘é/%ﬁve-hé?}ghgé%ﬁ'g@. bristle holder nmounted for rotary

notion about a rotation axis, rality of first tufts projecting from
a surface of the Aecomidgtohdirsieaspenidf tdy invgntidiea brush pars faranaeheptdc i N a

pol ygon around the rotation axis, and a plurality of -2 SUBSTI TUTE SKEET
(RU - E 2~) toofighrasivis proxided whieh ppedndes abristle beldgr@ounted forgpare®Ofipy from a
surface of t{ge bri%%I e hlgl der and having their bases arranged in a pol ygon
around the POTHAT XL ¢l zaracteri sed by: the first tufts conprising an

i nner pe4ygon i na\WniGhtyaif fir@agfs Fcﬁﬂé FroirBa SRERE 0 thetaistlo@dldet an angl e
such that the distal end of the tuit is further around the polygon than the

base .end i having theit bades atangedhin apelygérearouediie rolafion axisapd leghing an out er
pol ygon in which at |east gne ft is unt.ed i.ncl i ned_at, an | e, such
Phat the di Stierdavisy T Biplatiot sk s e gl oGS stueE on i he base
end, inas : is [ It ; ' | AR - t he
Flrst and soumnih 8s fah 0 BRRR RIS RS PREIAR fronfa daipe
connect abl e of thedristiehbllenatl Heevirg theic bateaiamangpdan aglobgoniacowhditherataifomr and

capabl e_of being driven in rotary notion by the drive notor when connected
t her et 02Qpo@¥isgcharacterised by:

the first and second tufts having their bases at different radial distances from
the rotation axis, the first and second tufts oriented relative to the rotation axis such
that at a point along their base-distal end length the first and second tufts are
respectively at radial distances from the rotation axis with a difference in their

25  respective radial distances less than the difference in the respective radial distances
of their bases from the rotation axis.

According to a sécond aspect of this invention a brush part for an electric
toothbrush is provided which includes a bristle holder mounted for rotary motion
about a rotation axis,

30 a plurality of first tufts projecting from a surface of the bristle holder and

having their bases arranged in a polygon around the rotation axis, and a plurality of
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rotation axis generally transverse to an axis between the brush part and
the handl e. Such rotary notion may be oscilatory rotary notion. Preferably
in the tY&RBHFeISh head of the first aspect of this inventPGHERHA4pEsSes 15
of the secosmtondifufts paojectingfuvrec satface ofrtbabustle tadderland haviap dleirf bases t he
rotation axis than are the basgs of the fjrst tufts. Preferably in this
brush part @rangsd it 2 pelyeqa around the rofation a¥isneiddcreised B¥oi nt al ong t hei r

base-di stal end i L f jyely at the
same radial di st %%%é@?g%@h@ﬁ%%%gﬁngﬁﬁggg%%%&@pﬁéﬁle_ﬁéﬁgﬁﬂeﬁdi fference
in their rempaffelnliddd bodh algldlieh e Bse dibtal &dSofMBE Aift i Furdek ArouBd her abl y
further distally along the base-distal length fromthis point the

di ff ererite pelygonethan theshnse end/in 7 finst directiiont andces of the first and second

tufts increases. ,Prefer, ahly in.t.his brush part. of,.the first aspect of the
i nvention the fi FSSeeqRd tgﬂﬁgqmprtlﬂ?ggngytgrml EPSY iR PQF‘W(’%F’}@@M to each

other at t ngoRRieflindbhol U BHACSIcH Ui AeANG) ort GEhOfurZS bkl Llfb@Re. 11

their respective radial distances, on a circle centre e rotation
axi s. One ephiggomthan tiof baskesd, lin asécopddirectiornt dppobite ®tthefipe dire@font he
invention conprises a plurality of second tufts having their bases further

radial |y out fr ok ath thefisst andsegqndsasppgis of this ipyentiondhe brigtlerholdsr is uft s, and

al i gned, par i i .30 A second, enbodi ment of. thi.s brush
part of l(f h egédln?ét?ﬁlgsu}og g?&gﬁl%%g&}d%éeoﬁﬁlgwg@g r?geﬂ(}%ce%‘wa? HOIGF 3’?‘% fapalle ofecond
tufts havi n&ih%ﬂfiﬁe_rbi%&@farf HiotibR by tleddrid vio@H vhbh eaAdcBRd tRdrathbiaBButaxi S t han
the bases of the first tufts, and leaning inwardly toward the rotation -3

SUBSTI TUTE ®tatiom; axis geretglly tpayverse®ap 2akisdetweeRd¢ Bmeh part agd-thediendleso t hat

their dista nds are at |ess distance radially fromthe rotation axis than
t hei r base.g‘ﬁ?ﬁ’trl’??%n?ﬁ‘%d?% OSSﬁatf’ﬁ’l’é’t%YHQ%OBart of the first aspect of

the invention co i ; i is hei S
further radiall y%ﬁrﬁﬁ?éﬁ]ﬂgﬁg&gbﬁ%{gﬁ %doﬁﬁggPgStt%ﬂ;ae%tg?ﬁg}ét)lggeening?ﬁ%‘%Zegéfi rst

tufts, Hnd bfthaisempnd ifiveard locateday a fyraaer tridialrdistaidedrora fiesrodioh ARis theiei
distal end is further 'gut fromthe rotation axis than their base, but at a
| esser angl @edhe basghof tae first¢eltt o the rotation axis than the first tufts.

Preferably in thj i aspect..of. the invent. t he

di stal ends of tﬁtzef%%ér@g? ﬁf{%b gfl E%SFLthq%étras %Sf)gfhleyméeﬁ’ﬁo{l ﬁ%\?‘np?lﬁggiafl%t al
ends of t hethelribate-tigfal 8nd Rhifhak@tirst @nd ol ﬁif@lar@fegﬁecqfvewfaetﬂeisa&te tufts may
be at the sane or |l esser radial distance than the distal ends of the second

tufts from fadial distareesofomythgrotatinnaxis, i.ovee thatphedifierende i thaingespectivei n whi ch
the re ctive,l,ean of the outwardly |eanin irst rufts and the,

ori ent &t onraﬁfal fhr? nges:af ihys L &5 qego.)sf)a%iﬁra?)},yaf?m&g @f@&%ﬂf‘)&g 3??&’3531‘1?%
tangenti al Ieﬁ%t;ﬂ fFdrh i€ p6RDiHeRRTIARndNR thedf &Eﬁ&ﬂv@ﬁdﬁl%ﬁaﬂgo%¥ fipgLygen the

bases of the Tirst and second 15 tufts circunferentially adj scent Tirst
and second segbndtufits is@easesuper i nposed are seen to cross each other. In such

an arrangenment the_.tufts cross af .t m d point between the base and
t he di stgl ends Teg?’fé’lﬁ' H’é%%?’f"él}p@)‘? 0@782.%?“ alsgec{t)ﬁlgtl@dg\gengpn&h%réymdo t he
di stal ends . v o Ln thi . h irst
aspect of t%eg‘f”?&n@‘g‘ﬁ{af%‘th‘% e %Ielg%l#ﬁ’%%ceb {t}fotééugPtgéyﬁgegsélhteﬁgm@é@g% arranged

in a pdygodifierenuel@.d. o€ zerotdifférenceaiti their Respbitble rhdiabdishneesped ¥ gigdle t he bases
of the second tufts |lie outside and preferably concentric with the pol ygon

of bases of canffed pp kg rofaffongxissui t ably there nay be one or more such pol ygon

of first tufts £ ch po n.of second.tufts. For exanple
"n thi s brush pacte Soflinetf oS SuHERrER $RER Rnelf SR iépioirey 25 be Tuo
or nore pol saaiiseoh phirflity of ¥édond nefchavirgtheir bARs Bty rdfiflfyesid Blotn the

concentrically about the rotation axis, the respective first tufts in these

- pol ygons | e@fitiog asisithan theybasgs ofites Brshiufter andialigeedparaliel do therretatibn ugist o t he
rotati axi s, and for, exanpl e hayi.ng their first tufts arranged on radii
fromtHe rotatioft 59 e"‘)?ﬁ??rag"ﬂ?ﬁ ogxhlﬁﬂlf“éﬂQ@ﬁ@ﬁfhetflﬁétrﬁp?fﬁf?f}ﬁrmml e al so

* be two or nQyngHRel Xﬁﬁﬂ@fi’@fof &on8 %Jié‘ﬁatvﬁlig Jﬂ&‘?PX@e& Blrthel pfdiaﬁmt frofh %l%ng

preferred arrangenent of "first and seco turts conprises,” procee
radi al | y outotiod akisgharn the basasatfitlenfimkiusts, andlednigpinwetdlp sewsd de fokdtivh tufts;
a polygon of bases of second -4

-3-
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SUQ- | | TUTC SHEET (fil,~LE 26) WO 02/-ull7 PCT/EPOL/ 1~(1~0 tufts
oriented parallel to the rotation axis; another polygon of bases of first
tufts; awe&x®B&p61ljol ygon of bases of second tufts oriented HEKEPIIGH0H0 t he
rotation axads sd that their distalehdparetat ks distanée radiallyg frpac theabtatibe akisvieant | on a
pol ygon of second tufts may be the radially outernost tufts of the cluster
of bristle thakrdase.5 preferably in this brush part of the first aspect of

the invention the angle.rel ative,t e i ' i .t he
outwardly | eani n‘§ t%r&gﬁlb{)w&'t ?rﬁgl}“ﬁ%é%‘ ?é@‘gﬂhe ﬁgﬁtaéjeeﬁt gétgg"ihg%ggéﬁ preferably
bet ween 5 t@bxﬁ&iseé%hﬁmﬁmf@e&halt&ﬁd havird 1R6i0 Bafds filither kdidlly dftiffonPHésh part
of the first aspect "of the invention the second tufts are’inwardly | eaning
as ment iSoneohtativoesis thaethertagesd thofiist i, dnd ledning buisiastly wvay fibinr thet 10

25, for exaEnRtRoHabe iV end et SPBLAHRrIOLRES P8 pect | ve
first and s | i 3 I dly at the
same or di f%fg’%ttag%gﬁgzg%gﬁeg? :Pevaéﬁ?lgﬁf %,%ﬁ%%’oé?c}«ﬁg\é@%%g? ﬁ%ﬁ‘lr’%ﬁgﬁgl usters

déscri bed above Preférhbly it Ehisbrushphrt of thielfistfaspet ofithpéndentibn tHeadidibl dndgent i on
where a pol ygon of bases of outwardly leaning first tufts is within a

pol ygon of e firg ruficare Aerthen radially o1 thagrthe diste) ends ofthefitst trfisoaltheaghf i r st
tufts radial l.y (relative .to the.rotation axjs) adiacent to a gap

bet weentd wog TehipY Bk A A Gamad b Al BbisBie B leider Mok it Pl S

al l ows an ogikwpertsYortRAchEd fuifts Hort tHetrofafloh 88, THIS ¥BSWH ¥ pREdwen 1 anki ng
pairs of second tufts which a~~e oriented substantially 80 par allel to the
rot ati on axarsangamentinseucmthetredpective leat efthe nbstaadly ileaning fist talfts ahd the t he
rotation axi s may be between fl ankin airs of outwardly |eanjng first
tufts. It aPeHen Qféﬁ?se&PP‘gWsﬁséﬁS%Mraa ViFwed alamgg e peaniinl ositclean
outwardly b f 9&5& J § 'ay@g = i s, and an
i nwardly | egé#:ﬁﬁg%gé%on tp)glfa'?(?ét%ﬁl@gn‘bl nmwgﬁytxggﬁﬁ%ggg%ﬁgn I ggsg%gélltdrs of

out war diy | sfisicirguhferaitiallyfaljcerlfirstrand st Yuftd asXeerbipeyignpasedoatt wedndby

| eaning first tuft to | ean outwardly between flanking pairs of second tufts
whi ch al so fragseashofer dnysuchppjamangementthe fifts masaerossat dha wid poipt begween

bet ween fl apki aj ks .0f qu rdly lLeaning first, tufts, Wth suck

ar r angenent {shlé(l)ag‘gef 191} stiw ghsgal %%gﬁanﬁ ﬁlﬁt‘%ﬁlﬁ’ fr ?18 Seéﬁ?)hﬁptfﬁf%?red?mhm ﬁ‘r‘?éﬁ%alar e the
sanme nunber gndfofihd fuftsi N t he respective inner first and outer second

pol ygons. 30 Alternatively in this brush part of the first aspect of the

i nventi on the ouPwderdbly ihélsisbrughfpartsdf theifirs aspegt bftharinvengied thesegomlips  of

two or nore gircunferentially adjacent first tufts, and/or the second tufts
may be 44 r awéé&fﬁorhays theiy basas arranged iggpoly gqa greundsthe roteigpmpawis mywhich in

PCT/ EPI'I 1/ 1514~ r r i - i L.ac ond
orte |y SRR B V0l UL BB pRHAR RS 386
ci r cunf er enthegolygobeif baes of dier frsofufis. eidtablytthiért Snaye dtie @2 ni@é Sioh falgbar dl y
and inwardly |eaning tufts in this brush part of the first aspect of 5 the
i nventi on neffiiskhiitsiandiar engomeresueh polyserenf seeendiuftthe rotation axis, so

that the tuft | ti | t i t f dt th tati
b, e per pefh cnae fnihets patof e BF ot e gy o O

ar r angepent pd {g, Bﬁﬁgﬁgédlyg%ng lof fifst i ofd witﬁiﬁrip%/ Bin eﬂj?f‘e%ﬂl? Bof@MtRagy =

radially on the axi rotation. ernative espective

of lean in ghout detrottionayispthe aéspagtivei firgitufiginathés polyzonaddanihg ithadly at
preferably with a parallel |jine between the directions of |ean passing

t hrough t hethg,spme o diffrentiapgle relative todhe etation axise apd fosisxpmple hevingitheis econd

aspect of t i i . 0 . in each of the first and second
pol ygons isﬁﬁﬁ%ﬁag}ghgéhoﬂngdtxﬁ%%%}).egg%ahgéém '21 CSP?EJ%%I, %}ggmﬁflg g?eéﬁﬁ/ all of
the tufts iforeR@mplel y@HRSWArdE nhdie pbRRons dsebdhditiits ok wathiPBklotdr. Ahe second
aspect of the invention, relative to the axis of rotation the angle at

whi ch tHe aprefesepdrartangement of fisst @nd s¢opnd Kuftstdomprisés, srocaeding radidliyemitwardh t hat
*the end of the fuft which is furthest fr the, surface of.,the pristle
ot dor i o TP Erthi rotpth 05 ab oo et of Bt diss & PBP 0 OF DEFE ObcaR | s

mounted in the surface may suitably be in the range 1 to 30, typically 3
to 15 , especially 7-12 . 20 If the ends of the tuft which are nounted in
the bristle holder lie in a plane, e.g. if the surface of the bristle

hol der is a flat surface defining such -a4plane, then this angle may be in
the range 89 to 60 , typically 87 to 80 , especially 83-7 8 to this
plane. In this brush part of the second aspect of the invention the
inclined tufts) 25 may be aligned 4 e I antially parallel to
an adj acent side of the polygon. &F?ﬁﬁﬂg?FgﬁFgﬁpﬁgE?§¥ts) may be inclined
inwardly or outwardly, relative to the centre of the polygon, for exanple

”~ N R T T —



WO 112/-1;617 PCT/EPO 111 ~f1~0 In the inner first and outer second
polygons in this brush part of the second aspect of the invention, the
respect i@ 248¢17ned tufts of bristles are inclined in redf&¢ERME4EPpOSi te
di recti ons tafteurienttd panatieltg ol rotaionexsrmiathdripalgohtof bases of fest tuftser fir st

pol ygon may be inc)]ined such that the distal g&j of the tufts} is further 5
around t he ¥wthegenlyennpf baes phessorhitisoriented parallel tg thgrofghanaxisockwi se

cuch that | the o B b bt of et a5t iprns 16¢ R pim LR REN Bhedifts " ong
ina cl OCk%ﬁfb@'h{e%t?ihlt?gou@hné!ét‘%@fté’(ﬁftﬁé‘clu%t@r tkinifed and second polygons

of this brush’ part of the second aspect of 10 the invention, the angles of

i nclinats on in tihefersispes thiy brudh patofensfiost aspedt bhiBe Rlengion tHernghee t he sane
or different, and/or the tufts) of the inner first and outer second
pol ygons nesgladive tetheirptalipe axis at whish the eutwiidin leaningfivstanitamjan deantmay b of

e oLV 00 A7 K105 Rek B IROLLIE 1P St S ey 05, 2P
to the axis of LS 4k BiAhalibite oSkt Ok e RebyoRfs Lhan the

out er pol ygon, For exanp e tufts of the 1 nner polygon nay be I nclined

paral | el t cinsardigjcaaiatasshagionéd Abveepibky gan bewbinbiled tif ¢het dlifista wiith filse out er
pol ygon are inclined outwardly. As described herein the position of a tuft
rel ati vk t otuftavhioh lsanyputiwgrdly ipbbetyese?-§ te 35% prefprably hebreents toRE . dent re of

its b d . b h bot,h 20 th i |st d d
aspect s of PRENGULRERLAS ol Biraiialibi 42 BRI giwebdfe gt & Biing ="
regul ar pol y@9Ry 1bdh &bﬁ?é&ti@&?\éﬁuﬁ&&&rdr@@ﬂyﬁrﬂrﬁ{t tROGnRUrliffRehygens of tufts
there may be for exanple be the sanme or différent nunbers of first and

second t uf txslative ththeretapex akise i nner and outer polygons. In both the first
and second aspects_of the invention the distal ends of the first and second

tufts of the cl udxtBe chsiprsdescifedaboyg in this trasepant of thedirst apestiofdbesur f ace of

the bristle holder..e. g..so that th istal .ends lie |n,a pl.ane

per pendicul BYeqtpnhers B%Q{YigBﬂ OEE?SSS Of ?\‘%B'B{‘ﬁy {%Bmlgidrgtm oo %’@Eﬂﬁd’og’%@ct s of
this inventy | f pﬁ)@ﬁ, j cl uster

wi th one or %ﬁ%ﬁ%ﬁ%ﬁtﬁ}?ﬁﬂ?ﬁfﬁﬁ?%ﬁ% %%Pgﬁsoggﬁer a 5@ %Ieérlg?fr?h?t hi rd
tufts". Suclrelotres torthemotatianivixis) atljatentrimy ghe between Gealcircuniferentihlig ddjacehor 30

exanple to cread(tee a §uitab|e density of tufts é\lor effe tiv%t?oth cl eani ng.
Such one orS5BR i Feehaprarrangsment aflgws ap quisyardly Jeagme firshinitita leame ¢ ust er .

el udo. pot A Aaseh s RGP RS o0y @fs JRIch PLAARA Mpskllhiy 11, °7

i ncl ude both one or nore fi

... Vv 20 . parallel fo the\W&latidh a%i§) ahd aReddidRaf/otiefted bubdichtiallg parallsbioahd hi rd
tuft, and/or one or nore gol ygon of tufts which include both one or nore

second t uf trofRignEKis By hobdween flanking pairsmfioapwardinleaning fesh tufisi Kd tufts may

be provided_ 0 r i 0 i includes. third tufts, and
for exanpl eallr?gr;,afﬁg glﬁtag%oﬁlmoaﬁloyg{vé{lgpgg%%?% ﬁ?swgﬂﬂg) IF?'H ?‘ﬁWBBqIX/g%Weﬁ% mﬂﬂ{}% a
common  cent prs\WfidwirtiE leardh® Y&on® AiftsORRParPinvafily 1RinRReYEHINGF t& RaneXxanmpl e
such third pol yﬁon may be situated within and surrounded by, or outside of

and surrounk ly betavegh dlaeking paishefoutivasily kauing dirsimaft dlliegotiselyfior exanpl e
h i | W thi d by t I, f

ol ygortor o aharnBRtypie ios RO lehauPErdy brenn AanboE FEBhoMay be

radi al |y befdageinfl vticiako fe?.ﬁ%ﬁtv@a?nﬂg?éﬂdeiseégnfﬁ?lﬂgﬂ}i?g!ﬂtg@fmg&b% e may for

exanple be a single third turt at t centre o st or Second

pol ygon. Fobetwzanfidrkingpdilefloutvedrdlydeshing filsotuftst Withfsuth arrapdnfeas@fd aspects
of the inveption such one or nore third tuft nay conprise one or nore tuft
al i gned par st and sgeend it is pppropratg fhat thepgyare dhesameanuneberhef thfts inthgspect of

* the inventi Qg SHEOiROEARE and outer second polygons.

30 Alternatively in this brush part of the first aspect of the invention the

—t

outwardly leaning first tufts may be arranged in groups of two or more

circumferentially adjacent first tufts, and/or the second tufts may be arranged in
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15 nore third tuft may conprise one or nore tuft leaning in the direction
of rotation, e.g. as disclosed in EP-A-0 765 642, or leaning inwardly
toward twe maseit’i on axis e.g. as disclosed in WO A- 00415%CT/EPE/1dbiHt ent s of
whi ch ar e igroopsuafitatoes nbore catenfenagiallfFadjacond spdoadituiis. fresuphipstangementsf t he
fast aspect of this inventjon, fwo, such ahoye-descri hed respectjve inner
and out er pdchgERDsof rfl‘?'séé‘btlé?f‘?x/é? fATGUm ’EenHﬁ]Xy BRI GFRPAE Q{LPF‘E@’%rFHbS’@(SWpri se
the two out@rmpst, tufts of the cluster, and there may be such third tufts
within the inner polygon, e.g. formng an innernost third pol ygon. The
third tufts my OefwRIRMRUSNRRIBNKaking biTRNin thie Brishepasusf we giréthapedioft he
first and second tufts, which all may have their distal ends at the sane
« per pendixul e inNention eeayfleaninsuardipalong radit ddntred at the getaeon axibesotthatrtbe t uf t s

forma central peak, and the distal ends of 25 the third fufts nmay be cut
obl i quel y t®fis}anresneaiyaly strajghtavayfram apd fovreard fhedptaiQr@xi§f 14 he second
aspect of the | i I.Stl j e pol ygons
o turts, DRRRLTR @i dfecfibls S liakn, B hith o ARerk QTR SfpecllyeC 0

sur r oundi ngdirdtBohd 6Skeah BNHOjeRAbY B8iVergd rafliaBst dn te dxicoft ididiion] Altédaeely i r st
and second pol ygons being inclined at an angle such that the distal 30 end
of the tuftthegespestiveatirestionmef leaneinpudjgetion maybe aloog baeepasallel bueadhn

respectjvely opposite directions, arqund t ol ygon, .together with a third
| nar ol OPSE BBy S el Hebetrandfe iR bf B0 RS ipatiquehs of
this inner el ygon being g SL~';~ ~'..'~'f~ Sr~~" (nl.;L~
?0 WO Og!/?%égfgifﬁ%?ﬁ OLl/ 1 ~0~0 parallel to the axis of rotation. These
various pol ygonsTgfsheheR|ty tiei@sik pee ottt eeond sspettoftthe snveniadi aiteust t her e

may also be a single third tuft at the centre of the polygons being aligned
par al | el t ooneheiftainjeackpf the: finst ond secoand pelysenssip inddingd agrungddhepelyger 8% of

this invention.the nynbe tuf in.the.,5 vari ous above-penti oned

pol ygons m@essgﬁgﬁta@ﬂmr%@%ﬁ*algpg@}qtggs b‘%x“}er?é’%oﬁéﬁgﬁ_ lgﬁién%fet he tufts and
the bripdle hol dff shistiRisk PhttYofthd Slebfd hépebSofatie UpREtoN 1RIa8%E b fhe axis of

t oot hbrushes have a cross sectional dinension of ca. 1 mm and the w dth of

t he bri st erctatidnathe angleaat mdtictt thilat ldast aiiel, ©r pprdfeimblyodl] the tefteaire inclinedt hbr ush

is ca. 10-12 mm Tﬁpicall t he outernpst pal ygon of tuf%s cont ai ns. 10- 20
tufts. Typi eiibacthe endef theohit ek RahsSt Eim e gurfasaaf thedrisdlgdioldes

outer most pal yagg. Qou{x&‘iﬁej%o*i' go% thitf b eniN tﬁ‘%ﬁl‘f{iwﬁﬁﬂ% %%ﬁfea%xg@ns in both
aspects of the present inventton are preferably regular pol'ygons. The ends
of the bri stiréfe neayDéutablyoss inlthe satgeac® 30°, typgcddlyi Bid 15N ekpteiallyey 1De
profiled in various ways. 15 For exanple as nentioned above in the brush

part of2Q helffthe endsaefydie tufwhichi ayeimmuaad arthe hristiehelderolie i plagene-81 ift hi r d

second tut t 0ie AR of 1 B0 oot A mod abiefifibe Yich § pRg flgn Bis” ' TSt Anc
per pendi cul gfgléinfalyancia the eiMge 8ofta @0, b&pi&h?%gﬁg fB?E??s?é‘ihll? I88-78kith @ik uf t s

forma central peak, and the distal ends o tufts may be cut
obliquely tplandieir 20 |l ength. For exanple in the brush part of the second

aspect of this ipventjon the ends of all the tufts aof the polygo in
Shich ar 1 east oG pRish QA A srcPRE PinsELSEA diveatiop breioBinelBRTS e

di st al d t : o : : ; se end, ma
be in a%pll aﬁ{é‘yé’g?‘é‘ ﬁgﬁi éﬂu?gireé%dﬁﬁ?gﬁg%f;’oéﬂfﬂ})e?gé ?ggga%%ﬁ%f#ggrﬁ?i vely for g
exanpl e i n pblygbn.ushematively thet théi(s) asayrisk mshmect inofardlios outwardlyl eelativectoends

of the tufts may forma central peak. For exanple such a %I uster nay
conpri se fi Hhetceaiia of seopelygomder expmpleing dgestioponghe ranggd°s 30%1 udi ng t he
inclined tu Ad h i t ir i rall el
to the rot aﬁc((g%)a%l :%s ) \%\ﬁlh%@gﬁ% Hfgﬁg%g’f ﬁ%ﬁ%r clg natnglgf&%]t&?l Y‘?{Oang%? ﬁ@gends

- of the brisbfge p@)ﬁy%dh&asaﬁe\bém&fm&tremwg@theadiﬂ:cﬁf)nbf'ﬁn agjaténsideWrtthd i
present) may be profiled to forma central peak. The ends of the tufts of

t he i nn3® nopelygon.yHanhconspqusace of thisvlatteguinclingtion is that the end of the tuft which

is furthest from the surface of the bristle holder is further out or in relative to the

centre of the polygon, than is the end of the tuft which is mounted in the surface.

-6 -

QURSTITHTE SHEET (PULE 26)



their length so as to incline upwards toward the centre of the polygon. In
such a -9 SUFSTI TUTr S"~=T (R~~t 1= 26) WD 02/-t51 >17 PCT/EPO1l /1~0~11
central Wwear/M56Ié ends of the tufts may be profiled i nto PGEBRHAKHY coni cal
shape with its apfhelfhdtfirOarl@iter deodnd ﬂfiﬂy%ﬁﬂssimﬂ!ﬁs daiishamet oftht secvatli vel y
in the brush part of the second aspect of this invention the ends of the
tufts may faspestofabeinvention,ahe tespedivednelined tufts eferistles areeinclingdding or exanpl e
5 the ends of the tufts nmay f.orma central peak about .the tr.e of this
concavity SWSPW&VCPRBOS}{@{%#FLB‘FS %fﬂléncg © &@ndfﬁgem%@ﬁ ﬁlﬁgs)dﬁtﬂéer nost and
i nner nost p ng:r{aq% ; f A il ed
into a gene%xﬁggﬂggr?ggggha e, g’&g‘@?“ggrﬁlﬁéﬁ?x‘gﬁgindggﬁ&g?%?p&go%@%&! thits
radi us [®i natongd évwspolf gambiah ehedbdss tehé of thef taftein afantietenkplise direcsionh an
arrangenment the tufts of the innernmpst polygon 10 may be hjgher that the

h
tufts of thwhisithe RFEE) Hdhy gBier sGcomgd polygon may wli%ﬁs’owhéllwgm disgd { he

i nt di at I I { . t

by ca o 5 EnPRHHRR IS inE the RiSion il tiiist Uid o £LIobkEIsE SHELARE orRREY I

brush part ¢frsi.he second aspect of this invention the ends of all the tufts
may be profiled in a concave 15 generally cylindrical surface having the

| ongi t udi nal axi b sichtfinst and seqeiad pelyzeonscaf thisrhpeshopartiphihe tsecandeaspsat oF of
rotatio A.typical width for the, cl.uster of the brush part is _.ca. 10 -
155" il e ati B Biomp iR AEI o RGBT b e Epewetivebb iR fouhd giSh o w atn
a suitable [ UhY 6r 8f i SIS & i cal
surface is égﬁth?nﬁgz&m Q%ﬁ%'rlgfefr 1%&%%%@??2@%1%0%@%@ g%sed
her ei n i ncl setiond pslygpas may tdiffat inewhetieanhdy are atignelivith aoadfgesiaidd afithe acr 0ss

the axis of rotation_ e.g. pyram d shapes, and with curved sides_ e.qg. ogival
shapes. ThePPlEeR ok pibether theyare dclipedimwardly o ouikardh diosiexample) they F'-%ESS)S hapes

w th ot her . i Cll . . oids and

el I'i psoi dal Bgﬁgpe&é&%ﬁi@o&e&%ﬁ b%y I1%1%;??tcé%rﬂﬂgesreaaglgﬁ%é?%?onﬁﬁ%%isué es 25 true
cylinders i rdtatich e Qideaiomgrofihd eHeoftllydodBan théi giiédr @1%@51, Fofl erarAplecul ar
cross section, with the longitudinal axis of the cylinder passing through

t he centre #fe wiigof thecinher padygon way b inslined paralleldoiancidiagent sidaseibihe ed

cylinders, e.g. shapes wth caonvex bul ging |ongitudi nal sjdes e.g. "barrel"
shapes, andpglgfgﬁ‘ésvgﬁﬁ?iﬁhec'ﬁ%éégghes?‘lfﬁ%?&?’g(g"_a‘iﬁ‘g@}mgtoufl%a | i nder ends than
at a wai st part way daet{Rahdrdlf tﬁ‘é’gésitid?{ o4 RECreBRivEQ xi§ Bffordilfn radi us of

curvature of the convex or concave sides 1S greater than the radi us of
curvat ur e ofefefseo thopssis@acof tha ceitagpef itAbase dridistalemth Trctheibrdsr Part ofbattles - 10
SUBSTf TIfi" Eﬁ 511=CT, RULE_ 26) WO 02/ -4s617 PCTI EPI) 1_6 1-1 -1 1 such shapes

0 SHePesCRy

with ovél shangd gscppd; psttects of the,inyerfipn the ahoye dg YBANSIATEY ¢ h

ded . . e (i
appears to BLiGaOh EREF poliRAR 1 o flbve RrBel Hheb 30 offer BOIVBRATYET Ve
hol der i s muftttherefmiy B traxdapl e the same ak vifferemt ivdwbeadofifirsa And xécond

transverse to, preferably substantially perpendicular to, the |ongitudinal
head - handfisdRithe egspeditveripearipd @uter PoligensInibath thedistbandesecond aspectdri st | e

di rection, P i I to.th r f the brijst

et tor e pr BF Be BT PR SR I o toR He o Bt S fe iierlind o e
rotati ops t haowe RamB disistice fidin Gesurfice o tHél bk iholier 3. besd flat e dbthn
rotation through substantially the same 10 angle in the opposite rotational

direction. Pndslerimo plangpsrpendigular trothe antatien exisbi ned wi t h reci procal notion
of the bristles alpn h ristle directi . i.e..up,and do th istle
i rection. For e lapabt fert i teshndpsrBis op s i Bl A B Braor s o
osci | I ator yn{a‘?tb%rcﬁnﬁiﬁfbdriﬁ%@élg&&l witR bh@8p mBRYotRE KR! dTHEeR bhlYedBhbaaY -

Suitable drivé nmechanisns to drive

herein “third tufts”. Such one or more third tuft may be provided in the cluster for

30 example to create a suitable density of tufts for effective tooth cleaning. Such one or
more third tuft may be located at any position in the cluster. For example the cluster

may comprise one or more polygon of tufts which include both one or more first tuft
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15 the bristle holder in this way are known, for exanple in US-A- 5577285,
WO-A 01 /06946 and WO A-O 1 /06947 , the contents of which are included
herei n bWOr@Heéldnce. The drive speeds, anplitudes, and osRGTER1/1dew0

f r equenci esandeorg. oradnore RO HH() Bnd/promecdtinesa pb by gby ofredissviaéh mehide bothwn dri ve
mechani sns are believed to be suitable for the brush part of both aspects

of the pres®ionmugsesd tufigndpae ar wete third tylh Adfrrmatiyvely such Shird sy mays an
lectric t . hayi ' le th
brush part 0 PRHRER B Bnbrelhitd PoBBbh wARIFARALRRY BHAY fnd Ft B0, © 1

connect abl eya} QomtainQRfly BRI &Mh %ﬁﬁpgélﬁ'g&i Ry 3y&h @6Midn Ehir¥ SviffPie"
whi ch when so” connected can drive the brush paft in the abovedescri bed

~rotary nbti sbovelmentioned opelop oee pdlygors: Foh epatiple SucH tididypolpgow maebe part of a

(N

25 toothbrush head which is itself provided wth connection neans by which
the brush peiftatedayithia and snaeuadpd: by, oh euisideand syrrounding, Wp@beve-The brush

art may for_examl e rotatably nounted on.the.toqgthpbrush head, for
bxanpl & by RSO nd Fefihd Boifa ot Por et Al SRS RYTESR Wi ch are
known. The GaRResid fromRaAPbyBIE iBRCTRIOSESE @pa?gb&wf 11£5¢ br Bétohd @it FHrNg

| ongi tudinally between the head and the handle 30 and encl osing a drive
shaft by whéxsamplésuahothind podygodrmayebe tadiably stwesanr the winer usttanld|amterr ansmi ssi on

means. JThe neck rt itsel f_be connectabl e, preferab repl aceabl y, at
its endld]errfﬁcgmi B@%ﬁ?@%ﬁ&ayt%r ﬂ‘?énﬂﬁﬁalaes“? egﬁlﬁja'i‘l‘ﬁé’r’ tﬁ%?‘i‘iﬁ‘%é&tgeconnects
the -11 ~tr L T vonst JF?21L 11 _F ~~~ WO 112/~SG | 7 PCT/EPO1/1
~0-t0 dri veﬁgsﬁgt&%-ggld?ﬁg’gﬁgtor. Alternatively the head nmay itself be
connect abl e, pr eFeratample mpheabashhyad éfbatihtherferstand aecondtaspdcss @ftble r enot e

fromthe handle, to ghe neck part ipn a nmanner which al so_cgnnects the drive
shaft to t hEVBRHRISYGA ORe oxmeye third:tuft Bipy camprise aee orgnere tefialignadwaralled shaf t
and the sh i Hﬁﬂl r i . i re known.
General ly Z&vﬁ%%oﬁt@\‘ﬁ%s{?ﬁgf%s |egﬁat%1’e g‘]‘%ﬁ%&?{e&\s{ﬁ? %&?ﬂt}% %lhé)ﬁgggnpri ses a
head (i1l uglofgthird@ufd inetvoptbiisy opnek MaRdLE 1ehinkipis et dikedtion af haathm, elpandl e
axis being the Ig{\egt.h of the toothbrush, and for exanple if the bristle

hol der per f &y diclosseiin ERtA10,76500485 9r leaning inwadlyl towayidt thel rotationeadise.gf ast he part
cylindrical ;surface jlJ ate abo a Jrean al i gnnent r pendi cul ar
to the Iengfhﬁa8?e lﬂei;gl"%'(]:@r‘t?i&’gbet%%‘ O.Lit“flﬂ‘éh FS(B‘?‘P%P‘%@%‘%EW irgrl%‘{ %0l der and
the bristles thepgedaml@h thoerddh pak oPdelfi &t S 1 | made of
materials which are converlllti onal i&sn toheef ilrgqagboft e}}géﬁl?i&(lzﬁqﬁém l}f‘b‘lljlsh

manuf act ur eaboyegleseardmg eespestateyinndr apt aster pelygetssofiredpectivedy first atd &xodd of

nyl on, g. nexTM mat erial fibres. The plastics terial parts of the

bri st| e hol H‘g TAYFOGMIISE thy theg Quiermpst 'é‘ﬁﬁ aFﬂf;&ﬁ‘%Séefo%q%tt ere st beoagh fhirday  be
made by an imi J: j r : @Fcﬁ%& i i tLhon
further pr ot\}ll S&simg?glreggié%?op%ro Bnigﬁﬁgmé@?gé régkﬁ%‘g%g%gg?l@\eég%%r ein,
conpri si ng iufijs &ty fonexamyle exignd furflenfibincthe BRiae ititdn. dotlie fiag and b&ondvent i on
provides an injection nould suitable for use 20 in such a process. The

bristle cl ufirwhichallimay hayetheipdisekendsat thgsame peipendirelar digtanesfamt oot h

cleaning re V& i c s. The. inventi i.1.1. now be
Gesort bod byt hist e SRMEGNdE S Hs3bitp o 7084 B ah R et 4 b e
whi ch stpw: thé$hifd fifts B st bBEqRYPiothéir Rabamati c [ ayout of an electric

t oot hbrush having a brush part as described. Figs. 2 and 3 show a side and

a plan view of aFouéxamyple &t the byhisht peat 6f the tseamdeaspeco bf thei invémioanhé on.

cluster of bristles may comprise three polygons of tufts, being a first inner polygon

and a second outermost polygon surrounding the first inner polygon, with all of the

tufts in these first and second polygons being inclined at an angle such that the distal
30  end of the tuft is further around the polygon than the base end but in respectively

opposite directions around the polygon, together with a third innermost polygon of

tufts within the first inner polygon, the tufts of this innermost third polygon being
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Figs. 4 and 5 show a side and a plan view of another tuft cluster of the
first 30 aspect of this invention. Figs. 6 and 7 show a side and a pl an
view of Wb@2esIt uft cluster of the first aspect of this PEUEMYIGMO - 12
SUS~TI TUTE Shraiidito e s YE Fot2Gdn. TR riclsbRfaohd pREHaBR0davk alock@aén Fi 0s. 8
and 9 show a side and a plan view of another tuft clustéer of the first
aspect of t hémrei hvéhis embodifiegs thetedmay alsp btz single 1iird hifaipthe centieeofthef t he
clusters of Figs to 9. and of another,cluster of the first aspect of this
i nventi on. BOWE@?S?WAH%?\%HAMHAW&W FISrOTI0RIQ8  er of the first aspect of
this invention. K 1oha i @fdin i i

cluster of the sg%%ﬁﬁg%pecﬁgrséﬁﬁgﬁéd}%gm on%@l{bg\&hggﬁlgﬁgrvgf%wgﬁ%g&

per spect) vevatishspibane-menriondd polpdde mdy besddternsined irepradiicet thieths elimenkiaspect

of this invention. 10 Fi g@_ 17 Shows a side and perspective view of another
bristle cl usf the tufts andtheduiste halden ctypieallytiristie fylihag wsed imielpctrid Shows si de
and perspecti vi.e of another. bristle.cluster, of th eco ect of
et s s nvent 1o el FERs Sopd finediPn PF bt Bt B SRR anot her
bristle cl ugfigfe Qirfake of AGoRBHRBrARARIder Vf ahRI&iOWRMBrh isfch910-49 Shows a
plan at the bristle surface, a plan view and a side view of another bristle
cluster of time Fgucally the pettrmost folygoni of\tefis canainike0-20rtfig Typidally.a 1 an

el ectrig¢ toothbrush ig shown, qverall in sjde view 10. The toothbrush 10
conpri sg% aPPRYBeR Mﬁlﬁﬁf’l}o\fﬂ Iy IPWﬁWﬂ%'chépdzutemsmlwq ?fc‘?lhagsﬁa 20
drive notor a [ oYl I : 171 1

r epl aceabl ytucfg hg&gtaggﬁa{n%_%r&ﬁg lfgtggi? ng% agﬁl%\ég;%fntggtﬁg%s%ﬁtggﬁﬁgﬁoﬁ dtr% a

repl aceabl epsg@ublregdlat pelypoisng a head 14 at the end of the section 13
renote fromhandle 11 and a neck part 15. The assenbly of handle 11,

repl aceabl e sect Tha ends afhhe heisdesiemptieframsthe sudface ofithe bristle beldehmdy bect i on
A--A of the %ogﬁttgbruasrho 10. Isn the head 14 is nounted a brush part 25
conpri sing R ? 1 ¥ h_&‘rs(%’ty_‘l& fromwhich a cluster of bristles 17 extend
in a gepgral bri gbt exaAhpleas mentidhed Bbeediartad biusk pa ontheditbdspés? of gigt h A-- A,
The hol der 16 is driven by the nmotor (not shown) via drive shaft 18 (shown
general | y) &wentiell, ag isneomgstinodyads of tirdiaér mzarfor eample extond Sirther fromder 16
is mounted gn an. axle (,sho 8 in Fi in head 14 for, osgil] ator
rotation ab suﬁﬁcea{hag Bg%%?ﬁéﬁ%&@_ﬂ“ﬁew@gﬂ?ﬁ@%ﬁmtvﬁg‘%"r‘ﬁ?’f‘i @d\%@%’cl ust er
17 and par akleabhmlepetitadRula? ilstndé i éu?ﬂc@'l#tlﬂﬁ erénf%n&hﬂfﬁletﬂﬁﬁ?ﬁfﬁ% fo

reci procal novenent 'up and down this axis as shown by the arrows. Té
SUBSTI TUTE 8Skentral PedlRadd theXiistal endonthe thitd fiifts RG kRt oblidkly @ theiruse t he

hol der é@? p rf&lrms simul taneously an oscillatory, i.e. reversing, rotary
not i on out®™8 axis of rotation parallel to bristle direction B--B and

passi ng through £nt i r..Qf | and a
reci procal noti o?gﬁg?a"ﬂ}ég%mh% @JPQQB% R{éﬁgr%%}éﬁdteaesggﬁggﬁ%ﬁﬁ‘%%ﬁ%&Zheﬁ]reas

anpl i tude obf 4l eheOrm€ts lolf @eOpoly Fi( i whiciAt 184kt bfie Gt isIHo@itbdRiclifiéds £f a
mean position, and the a itude of the reciprocal notionis ca. 1.0 mm

Nurrer ous dr angle sedihthat istaleendrod e tudt is Herthertaroundathiipelygos dbdn tho thasen.

Referring to Fig. a bristle holder 20.is showm in a side view. Fig. 3
shows a pl aﬁ“‘gi‘g%' ﬁ%Bk?H N PRFPEBHCHAr Fothe dXis Aot o which the bristle

clusterad? 10 praiRelSive! fOP Bxdifle iR Brath fack of AR RPSHH aspblit chige hol der

20 rotates with oscillatrng
invention the ends of the tufts may form a central peak. For example such a cluster

may comprise first and second inner and outer polygons of tufts including the
inclined tuft(s), with an innermost polygon of third tufts aligned parallel to the
rotation axis, with optionally a single central tuft, and the ends of the bristles of the
30  innermost polygon and of the central tuft (if present) may be profiled to form a
central peak. The ends of the tufts of the innermost polygon may be cut obliquely to

their length so as to incline upwards toward the centre of the polygon. In such a
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rotation. Mounted on the surface 21 are tufts of bristles 23, 24. These
conprise first, outwardly leaning tufts 23 and second tufts 24 which are
ori ent edwgar2aistigl to the axis 22, i.e. perpendicul ar to sRECTERW/IAA40 The
tufts 23 aléedtﬁﬁ?eﬂ@ﬂm‘é%dé ¥f kQifs May dEiprstilee iﬁtbcarrgdh@faﬂtylc@ﬂicmtﬁﬁa Hithaki ng
an angle of ca. 10 wth the orientation of the axis 22 So that their distal
ends are r aits apdxypdintingheway from thdristie suifane. axi s 22 than their bases. Being

parallel to the axis 22, the djstal ends of the seco tufts 24 are at the
sane radial di st AHEEAtvely ipikhe brusk pay o QWQPPE&%%%@%@B%’@Q eRdss ¢ s

23, 24 are Gf{h@rfgﬁ‘@'rﬂa .fbﬂgzrc%@ﬁa:&tgiaﬁu{ tﬁg‘dgﬁet ﬁx\é%ﬂﬁ%er?téﬁﬁog%ﬁﬂgfr{egm rie

around the rotation axi's ases o e first

- radi al | y5 i nikeresido bf theeuhie sey fofmal denirhiepeak @about thel temtre2df s donddvitysd pol ygon

~

of the bases of the first tufts 23 lies within and concentric with the
pol ygon of tatéy heightiof theepalyigons dipssbetweenrihe rastesmest angd inpermosppolygenst en
tufts 24 in the respectiye |l ygops but th . be e.or Ss bases in
each pol ygo;l:?le E%ésl ?fpﬁ%g "ﬁ%%ptg@eg%agﬁéﬁy%ﬁr\?ﬁiea 1§qu%§?ﬂe%[}? ﬁqugqci ﬁqﬁlp?’s 23 are
arranged r agigal|g¢nt NG HinhidphSnt 4 38e RFVRS Paciel | iflthe FREP B ME bFisAd SO
that an outwardly | eahing tuft 23 | eans outwardly between fl anking pairs of

second t uf t surfate. Borlexsimple dn suchaansacangementf the Auftseodt the drnepmpstipodigono t he

axis 22 _between fl ankin airs of outwardly |eaning first tufts 23. 30 Fig.
10 showk) anmay Psidehat ﬁhﬁs‘ﬁ‘ﬁf‘!ﬂéroﬁt@ fpytgrmest Qﬁii’ggﬂ(mscaab\ﬁs o3y 4Rd Wer ect i on

) ATl Ol ol PR RS PEDIBRARCR 11155 %0

i's seen thapolng@ndys;hao,senqisngﬁ, tufts 24 are slightly further out radially
than the distal ends of the tufts 23. Referring to Fitgéb4 a bristle holder

20 is shown in aFer examplewltemetively inanqiherainsbndamentofithe: brush parted thei s 22.

Fig. 5 shows a plan vi .1 ooki n QowWn, on h surface .fromwhich the
br (st e ot usseapd asoes) of s 8enfgh, 08 Ee LAt ine Gt Bk 8 3Fo bt in BABH e ne
surface;@1 ?é&rillsf ElirfricRr dudfak€ havid ﬂ?eﬁon%iﬂﬁﬁﬁal%&ﬁﬂfﬂtﬁ@cﬁl‘iﬂd%% aligtegvar dly

| eaning tuft's 23 "and second tufts 24 which are oriented parallef to the

axi s D -- Dpeipeadicypler petheiaxisl afrrotationuAftypieal2@idtii forr theiClustep 8f el brishan
outwardly al on radius fromrotation axjs, 22, king an angle. of ca. 10

a A
with the orpétﬁg%&a- ot2-p Famueasured peppendicplag to thedrjstlg;dizegiion With speh

dially f i i -hej ._Bai 1 el
[ ally, SR { AR Ao b R PR SR P
radi al di st an€gefis 0a 8 be2aping ed? 1@s- thaini. bases. The rel ative | eani ng of

the tufts 23, 24 is thus simlar to Figs. 2 and 3. The cluster shown in
Figs. 42&nd 5 corpeiteras “eanicabopy yepdshessiningleding ghapss with othgr thaptrugne 231

Chei r 1 1ot Cpflpr ds sRBBEC MBI e lisRRSanON S ¢ BBl Tn Ao e "G
rel ative tochived silesei g dgial Shapés. Thitefrh “Sphdrer hitd deilveddednsdcuseir anged on

radii fromthe rotation axis 22. In the arrangement shov~nz there are also
two pol ygonbergin inghwling shapeswitli bthep 4imn toweeciporaniross sectidrs eog.halate42, t he
second tufts ,241 242 heing orient arallel to the 20 axis .22. The

ar r angenent SRHFEQIds Bp‘ieﬁ’&ﬁ%‘ﬁ?@%l,’espﬁg‘ﬁggm n El\‘r"gﬁ'f”?zll 135 userl Dtet inelydes: he
rotati ofs axipe glinders Py 4 ShapRhal) it id ifesZattl yge@ of bases
of second tuf%sgznélllrori ent e&’epgrg%ﬁzﬁaigo t he (rl%l?g%lla%n ax% gf&gégo(tgﬁ%r pol ygon
of bases of sdatioss withfthe IaigRudiaalodxieof the lcylinder glastias thwowgh the comee dffhes 242
oriented parallel to the rotation axis. 25 Each polygon of first tufts 231,

h
232 cont ai nSreRlar segtion. The torw aly pglides distgrigd exlpers, 1he- shanes WEBICoRER of
d tuft t ai i wl h f . d tuft
505  cont af nDufeli: Bhifudfl' Ml 2 bakl hapc G Yhiples RAIENRISESTPRS 1111 S

SO | eca 0 seen

- outernost st the EFindéPelsahad A GeRt partgaObdfeen tR-ends) providéd A of

circunferentially adj acent second tufts 242, so that first tufts 231 are
ci r cunf 3 enbpweyey that the radiemofceurvainrecofdhe comvey aadjoneayatsideaiiy greater thasse
QWS .an ar, enent , Si Figs 4

. f . tuf.t 242, ig. 11 sh .m. | ar.
InaBS Il onieeradul ol b gty oF 1 crbfs SAGGT sibe AL FEehL» Shifiar indady, 75

m d way between the polygons of tufts 241 -15 SUBSTJTI: ~T~ S1-1~ET (RULE
261 WO 02/5117
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PCT/ EPOL/ 1~0~(1 and 242. It is seen that the distal ends of the tufts 231
are further out radially than the distal ends of the tufts. 241, and that
the di stWo@adsi7of tufts 232 are slightly further out radtG@IVERPI{IHEA t he

di stal endsgph shijestvift Svald2 obR&f &ifduldrg of Poﬁg@nal@imlddiﬂgsﬁdlfﬂgdiﬁl With 20 is
shown in a side view | ooking 5 perpendicular to the rotation axis 22. Fig.

7 shows a ptoanded emmeérsalcisidgs doness gactiont he surface 21, from which the
bristle cluster 17 projects,. alqng t.he rotatjaon axi . nted on the
surface 21 are ti]?‘? Enﬁ paFt of; @%?Ioﬁﬁﬁ?e%{?%e’rﬂﬂ@ le%ﬁﬁﬁ/g‘%g&&f“. rst,
outwardly | ' . . | yent ed
paral | el tot%ta ﬂ{g?%)?%%‘ﬁ%@h %ﬁéﬂ@?rlgﬁc%ﬁgg%rgggx}@g l?egi:fot? gﬁ%‘:&ﬁvg{bé@gﬁr'&%e

ar r angergent mosios abodtan dxis framgsersd €, 2reforhbly sibstentially patpendiCulsr @3 ther e
arranged in a regul ar pent ag and second tufts 241,242 are ai Tanged in

two pol ygonongiding head pdinn l%gaixis efithe foashhyush,rsubstantially parallef {o thebrisde . and

at the sane_ di stance, out. 2 fromthe rofatio ' t bases of the
first tuft sdlﬁ%‘:, IOBnEP"aP‘i‘SéWéﬁﬁi?é%SgPF §P°S? X {‘hr?ece @f g’ﬂ%’nﬁrgb%ggag W the outer

pol ygon of preqaslyttHE tetar tholib®ist SLilRtRy £1. &1 it ek dofatioh thtoibR AR AR | Y

adj acent groups, .e. 157pairs. Referring to Fig. 8 a bristle holder 20 is
shown in a & ae reiarydireotiom qltomating tithulotationdhrough sebstantialy ghe san@2. Fig. 9
shows a_pl an vi ew | ooki ng down ont.o the surface 21, fromwhich the bristle
clusterth7 ?R%? Eb%,ol’gpﬁ%gmfaﬁ@n? ILECABR axis 22. Mounted on the surface 21

are tufts of bri plganfinidbear] YRfona0 thhbAEd WifiPferiphobaP ot Ui hd eani ng

tufts 23, which out wa y along a radius omrotation axis 2

nmeki ng an aBﬂétEsQion%&hc bristé titedtion, Oei ephnd down dic biwlealiiestid®. Bar that their
distal ends are r adially further fromthe rotation axis 22 than their
bases. The etampletheamgtior ofiheibsisde deldsnromhiaingsych eseillateryirgtary andy,  whi ch

11 1 i dl I di us. t . i. s 22 ki J I

of ca 11 | HeoR gty ettt AL Pelip "SRRI eena B e Yenas
are radisl | yhedrpeholder il thi§ YaftlabORndwn, For éxdoisld ik UBLA- BsER8s, W Abases of
tufts 23, 24 are arranged in two respective regular polygons each

concentric At/O6HMD aik WO AD1/60094ithe eonterith of bdwchsarefinchidedthieeeifiibyst tufts 23
are radiall

' f.the b call t [ d.tufts, 24 t th
ol ygon of  {oEeBeR etV worss SEPLERES, 424 QsPSNGR ERYFRIS £EnbriPPE wi t h
e pol ygongain bas Senelathdy SESANG: 4ihiadf ke rRBARSRE SlbdiRVlgHI B 23 and

nine tufts e polygons are nonagons, ere nay be nore or |ess

bas/es in /eaghta]bw o aive brultﬁ pﬂﬂ%’lﬁbﬁtﬁﬁec&ﬁ bfﬂfleél?i’h&elﬁt ﬁwbntiox?;[\o 02/ §( ]}7
PCT/ EPI 11/ 1~0-tO0 |t is SO0 seen that outwar eani irst. tufts 23 are
arrange#? r adi al | JWWF%‘?‘PB?W@&&“W&%‘@#S&?@] ei?f@ﬂ‘f tog hayinga yusks o ¢ hat

Second tut t B3I R0 Mave o RRRTRRINBEh badOF ME Y RRINEPRE 10 O

second tuft sim y as ext en to the

axi s 22 bet vaarcfabk)sicfigaliairéacehblyconmdceible, teatootihrisl lindiedontaiiidg aki 9. 12

shows an arrangenent simlar to Figs. 8 and 9, showing a viewin the

di recti on oflegtricaltiyemotonwhichiwhenso camnesiedycanidgvedie iashpashinthealoyey gons of

tufts 23 described rotary motion. For this purpose the brush part suitably comprises part of a

25  toothbrush head which is itself provided with connection means by which the brush
part may be connected to the handle and to the motor. The brush part may for example
be rotatably mounted on the toothbrush head, for example by known means, such as
an axle mounting, many types of which are known. The connection means may
comprise a hollow neck part extending longitudinally between the head and the handle

30 and enclosing a drive shaft by which the motor can drive the brush part via suitable
transmission means. The neck part may itself be connectable, preferably replaceably,

at its end remote from the head, to the handle in a manner which also connects the
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and 24. It is seen that the distal ends of tufts 23 are further out
radially than the distal ends of the tufts 24, and that as seen

super i npWoOdH6@IGn each other the tufts 23, 24 are 10 seerPGIBERMA4HO Fjgs. 2
- 9 al so shavd daftps araneer. Kliphdively thehesll mhyitself 68 cduneathblespréferably t hough
these are shown oriented parallel to the axis 22 they may alternatively

| ean i nwar dieplaceakdy,do dre negk pait at ifs ¢ndoemotreiremithe handlese dempck Butin ori st | es

25 may be arranged.at .ot her points.on,t urnface 21.to0 that shown. for
exanple to ’inﬁﬁ’?egéf&’éal #zo ﬁ%’_ﬁ?tﬁéhel%wﬁeshgfg??/&gfbwsﬁ‘é’%r P@PP’@%’PE@ g:fﬁlch n the
arr angenent e AW cdneiR thdétadt, st the skaft 81 dvethé BRGH PG toRBhi¥eDsucAl tufts
arranged around the axis of rotation 22, and extend further fromthe
*surface 21 mbotion de koewnf i r st and second tufts 23, 24, which all have their

di stal ends at the sane perpendicul ar di stapnce fromsurface 25. Al or sone
of the tufts of ©Genesailyan gkciripgoothbryshys an glongae sirHeluee WhICBGABIEISEY 2 20 | ean
“(not shown). i ng]_{r inst_the directi f ation, o e _hgl der 20
about axis ]262"'& @}C_ (ﬁ&%&gﬂ)ﬁ% %ﬂ@t%grha &pgﬁ%@ﬁ%{lgﬁq Bhe?%tfhﬂéc“g%gsecond 24
tufts, in vwhigd e leAgthlofithetodthbRish] 8fd fdr Xanpl i WeCbrskleHolddreproths | €

hol der 20, having their bases arranged in a polygon (not shown) around the
rotation axesjllaterymotgy madtisarthd longitadin@saxiiy ofhtbe Ipertroytindricuh senface may t hat
their djstal end is further out fromthe rotatjon axis thap their base. In
Lhe ar rhgerrsilats a4 ey aizpiment BaDFRHIg AT PgRhe FRGHS he rot at i on
axis so tha{oohg)%h distal end is further out fromthe rotation axis than
their base, and their base is further radially out fromthe rotation axis
than the bases oTh¢ kmtiibrust bitistfetiold:s, ant uhe bHstles WhémseRes loéiviee Bruklepaeiof angl e

of lean relative to the rotation axis 30 than the first tufts 23. The view
of Fig. 13 this mventianamayehe made of materials whighare gonveatiopa) ip gefiadd of he bases
of the tuft 3. .24 . and as seen superjnposed upon each other the.tufts 23,
24 are seertedris SnBR, ShalEes TE FDRRTEl RieshB mall gy skt ©
PCT/ EPl {31/ 1o0nflomed. 81 T{ Rk ndtdrihl fibfles. e plstitd m¥tepial partsSdf the!blise?3 proj ect
fromthe surface 21 of the bristle holder 20, and have their bases arranged
i n a pol ygoholdeoanddothéreplasiicamaterizd pags AP thestoothbiush neaybisedmadnbdyg an | | ust r at ed

above. The first tufts 23 lean outward|ly away fromthe rotation axis 22 so
that their Byetign ing prefeshand gagordingly e ipyentig rthes PEQYIdes®PRAGEH t hei r

base. Thereg] . I . 24 . \wWhi . their
bases arr angdg aniﬂér]]ﬁéa g%ﬁ%}%gﬁ ggr %chsgéb?cﬁféé}?%r tg?&{l‘%ﬁsé%ﬁﬁ@@@ﬂa@b\?lﬁm?ﬁo\f

enbodi nment spilaktidéhatetigldl Fabhsethe liiivention ploviddsansgjeetich ehldssuidblarfer agd ent ed
parallel to the rotation axis 22, but they could | ean as in the other

i |1 ustrd edinessba@inreenss. 10 The first 23 and second 24 tufts have their

bases at differe adial. distances R.. R2.from.the rotation axjs,D - -D,

R being | ess thiﬁe kEStl,le %u?tﬁr 3F@‘i'sf]flg?[g¥98els l?ﬁeﬂdg pﬁgm%ee%o&ecf({_ooﬁkhe first
23 and secopgarifly balhfive R'&0W bigstlecfusi@sative to the rotation axis 22 such
that at a point, e.g. P, P2 along their base-distal end length the first
23 and second 24Thefnventerewilbrew be dessripediby wapiiof example anlyewitl raferendecto
rotation ax&%ﬁ 22 with a difference d2 in their respective radial

di stances | B&dolpuingdigures WHEh $H0ME o in the radial distances R , Rz of
their es fro ' [ : | > i ce d2 is
m ni malbf%t t he g}: l;g{.‘glsﬁgﬁgﬁsﬂegﬁe% eﬁ?ﬁﬁ?tlsé lgé‘§§‘ﬁ§?i.§‘?-erlﬁ%‘?§g%‘gﬁ%r“ i@hf:‘%‘gf‘%% S seen
to apply tobtuskpentrbodéseebéds illustrated in Figs. 10-13, and in Figs. 11, 12
and 13 it is seep , that d2 drops.to zerg at, a point as the tufts 23, 24 are
at the 20 sane rg‘cﬁsaia'éfféﬁm%ldﬁaﬁénat Yigw Hf p oWt sluster obthe figst appest ek di ng
further in P_Eéamggﬁﬁ)gi stal direction dz again increases as the tufts 23,24
di.verge in elr radral distance. Figs 15 - 20 illustrate a brush part
~according to theFpeconsd 8SRESh sidlk ahlliapldnMewlof afethiehiftichishd of theMfirgt 15,
Figs. 15A and 15B show perspective views of a bristle 25 holder 20, on a
surface3®1 afpeoitafdhisanvention. e cluster 17 is nounted. Fig 1 SC shows a pl an

“view of the cluster 17 hol der 20, | ooki ng .do on.surface  21.along the
o s 22 anout whitE AondRsosa e afie R YieRDe R Hri g SHEEEr 5 TR e 2en

Figs 15A, 1aBeaindt thivGnvenfibn Cl uster 17 conprises a plurality of tufts of

bristles arranged in two regul ar polygons of tufts, viz. a first, inner

pol ygon 23 of 30 twelve tufts and a second outer polygon 24 of eighteen

tufts surrounding the inner polygon 23-1Beth the inner 23 and outer 24

pol ygons are arranged around a common centre. In both polygons 23, 24 all

of the tufts are nounted inclined at an angle such -18 SUBSTI TUTE SHEET
(RULE 20
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WO 021 -1Sl |7 PCT/EPOL/ 1. 10.10 that the distal end 23A, 24A of the tuft

(furthest fromthe surface 21 of the bristle holder 20) is further around

t he pol yyOM2#¢IGh contains it than the opposite base end PGBERMB4GN t he

tuft mounted in Fige. Sand %slow2a sidoynd helah dewnt enotiér teficlustdr of fiefirstt5C. | n

these inner 23 and outer .24 polygons their respective inclined tufts are

i nclined i nesPegb s tvedtioct i ons around the pol ygons 23, 24, such that the

tufts in the inn o} ' ' ' ' ief @CL | whi | st
Blosftll o0 ST Gl Asls b RIREKH PR 20 SR

the tufts) in the®outér p € I'nc I'n an antl

direction. dfithdréfuster of tHeqirbt 43Pt @Ot s ddertforar € i nclined at ca. 75 to the
flat surface 21 of the bristle holder 20. The tufts 23,24 are also aligned
out war dI%y angl edFigel4shams a part Wiewoadrit dlesterof thee fixsbaspsriafdhis dnveptiened i n

| an, | ative tg, t irection of a dj acent _side .of .the | ygon, , by the
gnglne ,rb\esgelnvi n g}ggﬁglﬂ’léwsﬂ?ésp@tb‘?taé}% @?A AR qfsﬁtq%ggg%tea&&&%%c%%d o?‘/ si x

“third brist]es | . X n centre with the polygons 23, 24, situated
wi thin and S@F?tt(;)g\#&lggm@y&?ﬁgoi nner pol ygon 23. The tufts of this third

pol ygon 25 are syi%stmrsmowsl»/si@é}rp%kérp%&tweoaﬂdnﬂaﬁieaxaﬁar@ihe&cmﬁe emsigopf the
hol der 20. At the centre of all three of the polygons 23, 24, 25 is a

si ngl e t hi r thetstédnd26pect b thigdnvemgsh. subst antial ly parallel to the axis of
rotation 22. As viewed in plan, the clusters 17 of Figs 15, 16, 17 and 18
are ideltical, bHig.tlAShows asideand perspestive Miewhel gnodier baisde clusier efithe of t he
tufts renote fromthe surface 21 of 20 the bristle holder 20. In Figs. 15,
16 and 17 t?F'éO%‘ﬁE@’e‘E)thftt IPVERU9Bt er pol ygons 23, 24 are cut so as to lie in

Cul't e of "the | B8 Sl Suc ey heuh B ahSier il fRedhe | G

form a peaksRBR¥bLsdeBEGRRihGeront he cl uster 17. The ends of 25 the tufts of

t he i nnernost polygon 25 are cut so as to incline upwards toward the centre

22 of the pol ygoRig. &9 Shgesepin viewof andib sedtiapehronghhandtherdpiile plustet bHig away

fromthe bristle surface 21.. Fig, 16 shows a simlar arrangenment, but with

the end® of thewgcqndqugec(gpf%mﬁl%%mt pol ygon 25 profiled into a generally

hem spheri cal do | Q.. e . . he tufts
. ?6 %BSW@E%&#}t ?#%rﬁjdé éﬁ{%cer %g : Qiewk A Lgfdgzllt{l{/) of

of the innernost Polygon ne downwar ward t he

centre 22 ohndthe bpetly gleser 8Bthd4ectndiabpedt 6L ialdntioaoni cal shape with its
apex pointing toward the bristle surface 21. -19 SUBST1TUT~ SH "~T (R-JL~
26) Referring to Fig. 1 an electric toothbrush is shown overall in side view 10. The

toothbrush 10 comprises a handle 11 by which it may be held, and which includes a
20  drive motor, batteries, controls etc. (not shown). The handle 11 is replaceably
connected at link 12, suitably a bayonet connection, to a replaceable section 13
including a head 14 at the end of the section 13 remote from handle 11 and a neck part
15. The assembly of handle 11, replaceable section 13 and head 14 are disposed along
the length direction A--A of the toothbrush 10. In the head 14 is mounted a brush part
25  comprising a bristle holder 16, from which a cluster of bristles 17 extend in a general
bristle direction B--B generally perpendicular to length A--A. The holder 16 is driven
by the motor (not shown) via drive shaft 18 (shown generally) extending along inside
the neck part 15. The bristle holder 16 is mounted on an axle (shown 18 in Fig 3) in
head 14 for oscillatory rotation about an axis passing through the centre of the bristle
30 cluster 17 and parallel to the bristle direction B—B and for simultaneous reciprocal

movement up and down this axis as shown by the arrows.
-13 -
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WO U2/ ~SG17 PCT/EPOL/I ~U. 10 In Fig. 18 the ends of all of the tufts
23,24,25,26 are profiled in a concave cylindrical surface having the

| ongi t udW@HIZH567s of the cylinder C - - C aligned per pendRCUERM/18H0t he axi s
of rotation 22. [ehRrtht heldeP 16iparfoftls sifriultandddsl ilRtdy ahe Ofevefdtng,
arrangenent of tuffs of 5 bristles, and Fig. 19B shows a section through

t he cl ust er rqganyahotion swout he azisicf rofationparallehto bxistle dénection Bi-§. antlgpassing

cluster 17 conprises a plurali of tufts, of bristles arranged in two
egul ar pol JOHER the coftrd i plan o Ve clusteh o ydles 34 4 RTGIRTORT FUiGBHP
second oute . e g i i n 23.
Both the po?@dégén‘glggg),n % gfr)relgt‘z{iéférhg‘%ltgg l;ar%()'zlr]:ﬁder %H*@gthn’é%?\f @‘g rﬂsgggﬁ)é? g%txggt ation
*axi s 22.5 | nocibh isléh. 30 yeithers sidd of 24naahlpositiohhand the tampitelenafithe ectiprocdli ned
at an angle such that the distal end of the tufts are further around the
pol ygon whi BIetien it ed.isO myenNumgrousiiivsaechapigms @reknay inhejagifoachisiey one
“tuft 231, 241.in each of the polygons 23, 24 being shown in Fig. 19A which
is a proj ecf‘fcgr{n%trlumh pl ane perpendicular to the axis of rotation 22. In
these inner 23 aRefeptih€to Big. Dalbyig@boldOel(ris skope i 4 e vieod. Fied shuhvka are

inclined in 15 opposite directions around the pglxgons 23, 24, such that
the tufts i planiview Mekinggdawigenio sl surface AL frove avhich the bristtskelpsier Wi recti on,

whi | st e tuftts ip t oyt er pol n 24.a i NGl in an. anti..clockw se
di'recti e bt plokte BoitoRE Lt dpihdns B Sl e PuEP USRG oo
relative topdtheoncentre 22 of the polygon, relative to the direction of an
adj acent side of the polygon. 20 The cluster 17 al so includes an innernost
pol ygon 25 of f oMounksd ah theisstfhees? li are tuftsedbriatlesstPui 4.6l Heaw cormgprasecfinstyon
centre with the polygons 23, 24, the tufts of, third, polygon. 25 being

subst ant i al PYtWeEdl¥ 1¢aning tyfts 43 and secopd W@%Wbﬁhﬁ fentadpagallelita the@xisas seen

. H ; A . , . . . H
bri st Te.of udrar pElieiartotur e, HHe RS P A ILRBRwaki i drd il 7
23, 24, 295 ar @orbropdtivhiak@b 7, enakiganfanghade cab Dortwith e @EBARR0® bf the @xisla2sdoer

the tufts of the_ innernost pol);ﬂon 25 Dbei ng‘pt he highest, the tufts of
i nt er medi at thapdieirghstabendp aratgdiaBydurthen Aipnbihe otatien axis 22 them thejebasgs.er nost 24
and i nnernost. 25 ons, so.t hat..t he height of th 0 di ps bet ween
the out o mobrigpeEls! R B2 U8 i ipdfbP ik sRiont Ml AR Bedphe o "SoA
shows a pl ag,gafl didtmcB oM 204s thetf bsseef 30 bristles at the bristle
surface 21. Fig. 20B shows a plan view of the cluster |ooking down the
rotati on axi s 22Tbabeseshé tiftsrF3alé aglarrdiged in2O0 respeesveareguldepoaliygons each
perpendicular to the axjs of rotatiogn 22. As seen in Fig 20A and, 20B the
cl ust er2q7 corsensgreundrthe cyiption prig)t ﬁ@basesm alj3he Byst ptisF aepgidNG, | O
conprises a;: i t S i I
ol ygone, - a RS HobiBis S o Soohl Wit B3aAphARGRRy b LMe bEM Lfhe
out er regul &kstpuftsy2Zpolies2dititih ahdebnentrief wish therpobygodiofibadeb of thersecondxafiygon 23,
bot h pol ygons 23, 24 being arranged arqund a commpn centre. 5 As seen in
Fig. 208 | n2boiergaie/ebhuts2g anddemufis 36 1k fle rEeFEsvepely sRo6 ok thorerony Bed at
an angl e sug t e dist 3A, 24A of the tuft is further around
iy Opfeat s hdaBh pBfief

t he pol ygon ~cont : the opposite base end 23B, 248 of the
tuft, the respectiiyalsbiRedd thatodtwhidly Rahing firfahfitEHareAraR QBRI ikwaHi ons
around the respective polygons 23, 24. In two versions of the Fig. 20
enbodi nent fiee gaps betvetenadjagénttsheond tfifts 24 So thiat atheutwatddy lqaningduft 28ded@sor 10,

and the respective.inclination of the tu f the .inner polygon_.is 4 or 5
"t he oppo Sy heltsesii kg i of Sespn it B HIRGTL A SSOER 25

al i gned out 1 F;J,,gg' ﬁ,]ﬁ-% f &ng@ n as
vi-ewed in p}égtﬁ?&%/% a%{?\?oeﬁ!t%%&tﬁh%ﬁl recli'ti;{on IS %ﬁ Oggjﬁ%{:ag%l? lgl ﬂé&%‘%@

- pol ygon, whiBst the tufts 20 of the inner polygon 24 are aligned parall el

to the direction_of an_ adjacent side of the 15 EOI on. The cluster 17 al so
i ncl ude3%an i nneFid0 showy g arrangesgent gigrlag tn Fig. Handshors 4 view inthpul ar square

" having a conmmn. cem.r i . tuft i are

substantialﬁggggﬁﬁﬂﬁgﬁn$%&P%%g§§$gh%ggggFﬁﬁﬁ%ﬁﬁaﬁ&gﬁmPﬁ%gﬁg?%g$ﬁ§8? and the
di stal ends of the which are higher than the tufts 23,24, the ends of which
lie in a plane. The 20 height of the tufts 24 above surface 21 is 8 mm and
of the tufts 23,24 is 6 mm 25 -21 SUBSTI TUTE ShELT (Rt ~LE 2~) WO
02/5117 dains. PCT/EPOL/1.t0~0 1. A br-ush part for an electric toothbrush
whi ch includes a bristle holder nmounted for rotary notion about a rotation
axis, 5 a plurality of first tufts projecting froma surface of the bristle
hol der and
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having their bases arranged in a polygon around the rotation axis and

| eaning outwardly away fromthe rotation axis so that their distal end is
further WOW2A5@Mm t he rotation axis than their base, and XCGIVEROMFHG of
second t uf tdmu0ites tdedhdt tRiBtab biidsasf euftf 24t de shtitBi fufthérahud eddigiidthavi ng
their bases arranged in a polygon around the rotation 10 axis,

char act er i stheldistal endeeoffthe Bifts2d3d second tufts having their bases at

different radial_djstances from.t tation axi,s, the.first and second
tufts oriented rR¢ préO%&-t%Qﬂ%G;Oﬁ%ﬁag}q@wg@dﬂats V‘%‘P’l%otlﬁb'ﬂ‘ﬁ nt al ong
their base-gdi ishh! fio. ook ol;,‘gﬁﬁ.ﬁgm vely at
radi al di st%’lﬁééélgic ?%g? Pﬁgg{ra@?g??lg%Qégfgsgaﬂgﬁﬁgﬂgﬁﬁéﬁ ence gﬁin their ICS

- respectisve guafitad1,dieh avhietstht &sistld dlastett Heprdjebfsealong theirotatibe aks@@ect i ve

radi al distances of their bases fromthe rotation axis. 2. A brush part

according to cl aviennted oa thesustace &4 apptutt af bristles 2324 fhesecrompnse firts bei ng

- ted at t . i al i f { t.i i t.h .e th
bases 20 or YR FapnBuit2fyt SR WSk Wiyl §6 BlikRga BilaDlel % BGF "¢

charact eri spd. pnj & hatpetiicalap® §irfadk ONITHNBE 2988 GeafliovivedrdB ot L dfust he

first and second tufts are respectively at the sane radial distances from
t he rot ati oftomxotatienaxik R, mhkingiafi fingle of ea.ilA° withithe orentatan aféhe axds 32 s@5

ghfg "DV, gPatife st eais e st Dbl Bomae o BieBeRia 2 hn Bed 18Ryt t he
: . . . . . © 30
T2 SupaTiTohiRe BAERBER bif2s At B LRI IR ek bRIZAGA e e °25C
brush part madiabdidiange fromathy agis@2af tlidcbapes Thelrelgtivel ladning ofthe awfts23, 34¢d by

first and second tufts circunferentially adjacent to each other at the
poi nt of nilitkusrhimilarteddgte and 3t heir respective radial distances, on a

ircl d ' is. 5.6, A.brush '
of the pr ecedi ng! 14 e IRAERER apd 5 pontopben e RV dopS SERGRMIR 0. "N g
their basesyiuphdies1 ittt ¥iRED33, [RAnREcallp bBot e Atafioh XD, hh@inpases of

the first tufts, and aligned parallel to the rotation axis. 7. A brush part
accor di ng tthemifiystdnis 231, 2BAlleming quowardlyhatthasanrd angte dfjcaa8lelatiae td the10 of

Chan ¢ he. betiaobEn 2 The SPEeR S ahere et SR ey TRSVAROR AES of at 1 on
axi s so thayy thal j | i ) he
rotation ax?zs' I{Pﬁl{ée:]ar%ﬁgl&?érggsg gﬁngﬁ&?ﬂ\g‘tﬁra&?ﬁ%gg;roy gggg §$ %ﬁaﬁfg‘,@%‘lﬁé azr?g’o%ar% of
clains 1 toore BHawinlihehe other 242, thepevoml tufty 245 242 bemg@nidnted ipasallebtoithg t hei r

bases further radially out fromthe rotation axis than the bases of the
first t4tsaxiaid Theanangeraentiharefope eamprisesproecrding sadiallyoputwrrdsiram thhat
their dista i rt tAal | i n el ase, but
at s 1 esser OB I7 apdBlaoh e boieR B T LR, BT of PR 0RO e

tufts. 20 Swfd2b1 uﬁbntﬁaﬁéraﬂ_ﬁlct@ thE fofiation aRfvy afiBer@olyidda olf bass @i figst Glfa M5
characterised in that the distal ends of the first tufts are further

radi al | y ou232; aagtheteolyga of bagesdy segondiefts 242serianted parallel to the rotation

axis.

25 Each polygon of first tufts 231, 232 contains six tufts so the polygon is a
hexagon. The inner polygon of second tufts 241 also contains six tufts. The outer
polygon of second tufts 242 contains twelve tufts so is a dodecagon. It is also seen
that the outermost second tufts 242 are arranged in groups, i.e. pairs 242A, of
circumferentially adjacent second tufts 242, so that first tufts 231 are circumferentially

30  between circumferentially adjacent pairs of these groups of second tufts 242.

Fig. 11 shows an arrangement similar to Figs 4 and 5, showing a view in the

direction of a tangent to a circle radially mid way between the polygons of tufts 241
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10. A brush part according to claim9 characterised in that the respective
| ean of 25 the outwardly leaning first tufts and the orientation of the
second twite/M4s6l7such that as viewed along a |ine tangent iRET/ERIG4EH0r cl e

centred on 4nae4nokad iR thatitte @ndl #Add ofiehe thié Meleare tthiehdrane sadbdllytthan ther st and
second tufts circunferentially adjacent first and second tufts as seen
super i mpos edistat ends of thet tofts 2éksnd sl thet disgtal endp of tfts 238 ares¢lighely tfutdhes ®uti ng t o

any one of the precedi | ai ms. char.acteri sed by a pol ygon of bases of the
second tuft@gwywtg%g%fﬁite‘%ﬁll%‘gtgﬁﬂlﬁs 4fg'oncentri c with the polygon of bases
of the firSt tuff Stering?d FiSUBSTEHHOIRNED Ts $iBWrFinaQide vit 101AEL7

PCT/ EPOL/ 1~0~0 11%&356{1 rusﬁgpart l? or an el e%:t'ri C %loot heb\;lush vmu?%h I ncl udes a
- bri st e shol pependivubdrad theaotatioharis 220Figof shdvesid planvidvatdolimgdoven ordo theur al ity
of first tufts projecting froma surface of the bristle hol der 3nd 5 havi ng

f
their basessufraAbderm whiclte prste ergienty PRisciolape 8 rRIANON 2Xid2a pl ural ity
*of second tufts Riohfa o fe gﬁé&%l%ﬁlﬁgg{ﬁﬁsﬁeg?3 bi415§h2.ﬂféls§§%n} g having

their bases arranged I'n a polygon aroun e rofationaxis, cterised

by: the firfist toutwidBoeRihS hifs 2BindRBGIndROIYDIN4NWikth aft Gfentigsaalibhe t uf t
I's mounted inclined at an angle such that the distal end of the tuft is

further ar otortie axie DI0 Ihdley pemendieulartth suifzcs @ 1 e hbie amangefrientis sitnasde Figs, and
t he second f uf onprisin out er I ygon .in which at, | eas ne tuft is
ount edld nct FRLS eBoven Firsifts 28 st gl I oayIat BOtEsR: Gh RO B 1 s

further aro I%? ’t@ﬁ,ﬁ}%e s ' |

opposite Foy{lﬂ%{*ﬁggﬁ @QE&P@%@%@% . %g%esc F}lof)lgrt &ggg%rs di n}gef}:r%&c %i m 12
characteri sggt 441, hiidht théLamb diddhck it 342 froin e ROaHOR Bxigtkarl Mhe Ibhsiedrat t he
said angle. 14. A brush part according to claim12 or 13 characterised in

that the i ntheifirsiufta28spnd gligned patallghtadthe motation axist Irothe oukestpabigioalafy
parallel to an adjacent side of the 20, pol n. 1 .brush part. accordi ng
Po ol ai m 1256cqnd St AAL.E bitfs@n armnedibin rebititTe gty Aahelt rBPTridd | mar dr'y
or out dl Y.y €l ative to the centre of the polygon. 25 16. An electric
t oot hbrush provided with a brush part according to any one of clains 1 to
15. -24 S| JCISTI Refen$hg to-Fig( 8 bbristiliglder 20 is shown in a side view looking
AL A& LA A AE. A{ & AY. %c_% ALY, A& A& A _A&2. ﬁ A A&, A&. A. A& A& A& A . A& AFaav#u
dN Y/ perpendicular to the rotation axis 22. Fig. 9 shows a plan view looking down onto the
surface 21, from which the bristle cluster 17 projects, along the rotation axis 22.
Mounted on the surface 21 are tufts of bristles 23, 24. These comprise first,
20  outwardly leaning tufts 23, which all lean outwardly along a radius from rotation axis
22, making an angle of ca. 12° with the orientation of the axis 22 so that their distal
ends are radially further from the rotation axis 22 than their bases. The cluster also
comprises second inwardly leaning tufts 24, which all lean inwardly along a radius
toward rotation axis 22, making an angle of ca. 11° with the orientation of the axis 22
25  so that their distal ends are radially closer to the rotation axis 22 than their bases.
The bases of tufts 23, 24 are arranged in two respective regular polygons each
concentric around the rotation axis 22. The bases of all the first tufts 23 are radially
inward of the bases of all the second tufts 24 so that the polygon of the bases of the
first tufts 23 lies within and concentric with the polygon of bases of the second tufts
30  24. There are nine tufts 23 and nine tufts 24, so the polygons are nonagons, but there

may be more or less bases in each polygon.
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by ths Pele iy exs]feg]aeg]secaqnsmﬁgﬁcm%@m k) ca cal ca

eEw Jzupkf a
U cal] ca] caj @ﬁ e.ﬁ] anfd] feppdnd] il QRtARe WonPhyrface 25.
eBEwl Jzupkf al cal ca] cal ca] ca] ca] ca] ca] caJ ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca
U] cal] ca] ca] ca] cA]la&]so&]eaﬁ]tmai]lﬁa])ﬁbj]mIR]s QaFrad4, A% Ghayulsd MCllﬂé@%nn@oﬁént of
&10% u& () - 9&10%& ()-. 9&10% F& () - &1Q%Ju§< ()-;aavaBF'10% u 99
10% H&' 49 - @glygm skn?wq))%qgg/ gzgnst the direction of rotation of the holder 20 about axis
10% u& ()-!4410%u& () - #uddE&@O% u& ()-s$F"10% u&' () -
"10% u& () - 2300k ués ()-Y10% u& ()- 10% u& ()-N YAE@10% u& ()-.z
10% u& ()-,!10% Big. 03 sBowW® dRifthér@nangement OPrsy &3 @hd secbdd®d &iffs) il whicB 3 4

us4” 10% o& g_)- I KL&M 10%00&' () - 10uu 10uu 10uu!; F10%uu& ()-8
irst tufts 23 project from surface 21 of the bristle holder 20, having their bases

arranged in a polygon (not shown) around the rotation axis, leaning outwardly away
25  from the rotation axis so that their distal end is further out from the rotation axis than
their base. In the arrangement second tufts 24 also lean outwardly away from the
rotation axis so that their distal end is further out from the rotation axis than their
base, and their base is further radially out from the rotation axis than the bases of the
first tufts 23, but the tufts 24 have a lesser angle of lean relative to the rotation axis
30  than the first tufts 23. The view of Fig. 13 is at a tangent to a circle radially mid-way
between the bases of the tufts 23, 24 and as seen superimposed upon each other the

tufts 23, 24 are seen to cross.
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10% u& ()- 7@0% u& ()- @8dEuS4” 10
10% o0& ()-10% 0& ()-10% o0& ()-&F"10% o0& ()-Lg 10% o0& ()- F10% o0& () -
6" dEUSA” WO, RHO68708’ () -, 10% 0& ()- 10% 0& ()-L10% o0& ()- IRGHBRI{1$140
10% 0& () - e&JEuBETafigy 10Pbeo&4,(a) pladalityl 0fFios tfffs 23RpATH60H £ of) e 1s0ekeR2] ) -
10% o0& () 0% o0& () - ) )
oD dEuSA’ 10@%%@& hyldgn 200andshavs thrin bases arrenged) imgopiyeqn aroundtieos () - @+

10% g () - UL 72 25 4 sibpdindls Byshay ot 1 HACHR 23 fban

0% 2,1 A o O A TRSS ron a  ()

-s10% & (9 ﬂEl@%ﬂ&@kis 221090 thelnbase 10% & () - ,y10% & ()- TIdEmb@,

10% & ()- +10% & ()- S)YI0% & ()- "10% & ()-%10% & ()- L$'10% & ()-

+- dEnb @ 610% & ( Therbds m@"oa@l(u)alitsseﬂmm {ufts 2&1\0@&&'a(sp-havamehﬂ%ses O)-1.

$10% & ()- arrar;gled_ull Iezlnpo?ygon arglgnd the |§0Ft';11::li83/%;u 22 as in the embodiments illustrated
above. In Fig. 14 the second tufts 24 are oriented parallel to the rotation axis 22,
but they could lean as in the other illustrated embodiments.

10 The first 23 and second 24 tufts have their bases at different radial distances
R', R? from the rotation axis D - -D, R’ being less than R* , with a difference R*
minus R! being d'. The first 23 and second 24 tufts are oriented relative to the
rotation axis 22 such that at a point, e.g. P!, P? along their base-distal end length the
first 23 and second 24 tufts are respectively at radial distances from the rotation axis

15 22 with a difference d* in their respective radial distances less than the difference d'
in the radial distances R', R?of their bases from the rotation axis 22. It is seen that
the difference d* is minimal at the distal ends on the tufts 23, 24. The same
principle is seen to apply to the embodiments illustrated in Figs. 10-13, and in Figs.
11, 12 and 13 it is seen that d* drops to zero at a point as the tufts 23, 24 are at the

20  same radial distances from the rotation axis 22, but proceeding further in the base-
distal direction d’ again increases as the tufts 23,24 diverge in their radial distance.

Figs 15 - 20 illustrate a brush part according to the second aspect of this
invention.
Referring to Fig. 15, Figs. 15A and 15B show perspective views of a bristle

25  holder 20, on a surface 21 of which a bristle cluster 17 is mounted. Fig 15C shows a
plan view of the cluster 17 and holder 20, looking down on surface 21 along the axis
22 about which holder 20 rotates with oscillating rotation.

As seen in Figs 15A, 15B and 15C, the cluster 17 comprises z;lplurality of tufts
of bristles arranged in two regular polygons of tufts, viz. a first, inner polygon 23 of

30 twelve tufts and a second outer polygon 24 of eighteen tufts surrounding the inner
polygon 23. Both the inner 23 and outer 24 polygons are arranged around a common

centre. In both polygons 23, 24 all of the tufts are mounted inclined at an angle such
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381006 & | ()- pridhid Rk <‘% 30 gl bbindne direction, The fufts in both polygons

- 19% & ()- - Y@,g%l&' ifiglined 1084, &51 Jo-tha Bad stirfape Bl m&mueﬂ 2010: s$z
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inner polygon 23. The tufts of this third polygon 25 are substantially parallel to the

15  axis of rotation 22 of the holder 20. At the centre of all three of the polygons 23,
24, 25 is a single third tuft 26, also aligned substantially parallel to the axis of

rotation 22.

As viewed in plan, the clusters 17 of Figs 15, 16, 17 and 18 are identical, but
these clusters differ in the profile of the ends of the tufts remote from the surface 21 of
20  the bristle holder 20.
In Figs. 15, 16 and 17 the ends of the two outer polygons 23, 24 are cut so as
to lie in a plane parallel to the bristle surface 21.
In Fig. 15 the ends of the tufts of the innermost polygon 25 and the central
tuft 26 are profiled to form a peak about the centre of the cluster 17. The ends of
25  the tufts of the innermost polygon 25 are cut so as to incline upwards toward the
centre 22 of the polygon in a generally conical shape with its apex pointing away
from the bristle surface 21.
Fig. 16 shows a similar arrangement, but with the ends of the tufts of the
innermost polygon 25 profiled into a generally hemispherical dome shape.
30 In Fig. 17 the ends of the tufts of the tufts of the innermost polygon 25 are
profiled to incline downwards toward the centre 22 of the polygons 23,24,25 in a

generally conical shape with its apex pointing toward the bristle surface 21.

-19 -

SUBSTITUTE SHEET (RULE 26)



10M 10MP109%VE ()- S8TTT

Vr WAEbC! !, LGLO% & ()-"!10% & ()-310% & ()-9"10% & () -

$109% & (WOXQME®T() - W. WAWNACXAEDC! 11 10% & () -, 10% & () - PRIVERIIYL0F 10% & (
)- 10% & () -, 10%n&ig) K $HBSOfTadiihs tufis-23 DaR52( dre piafilddinn Bedrcave ' -

10% & () -, &10% & ()-1k" 10%: & () LT 10% & () - 47z[ #Lx\\\ dEbCl!;

10% & () -, sylingsigal giface haymeghe Jongitydingbaxss ¢hibe cylipdenby-¢ ¢ glignednos & () -

IARRRN bCl I MLO% &, (),-Y. 10% & () -1,810% & ()-L910% & ()- 10: 10:
10: y?- ]18!JA1 gPe(I)?Q’\f/l%jC]U%Mcg_lbe bsléb%ﬁaglﬁ 2og (‘; € Z'(' )10% o ((; ) g()

10% & () - &9, ! 109% &ickrdipS3 336 8o Fig. 104080k a plan SBARDALRREHEDEIIIOM & () -, T
10% & ()- M10%°& ()-,y 10% & ()~Z210% & ()-210% & () - b=dde: f f f dEbC! 1 ;
- -10% & (9 -, bristle§) ¥n& Fig.-10BndhdOasieétion througd Fhesildster paralBlctthe pxis@f
10% & ()-fffffNgg:hi {\:!10; _ , ,
"100mu& () - 1oLtion1 dsseen(in Figd9hathogluster | FegmupHtrsg Riyralitypf tyfs of bristles

e Ll e g A R B -
-10% & () - ! dectdkDo@ESpdly gdn 24430%UR1e) tufts S13P6uRSing)the MRerl SR 23 Myl drenT r sniV y

S10% & ()- 10% & ()-& 10% & ()- 10% & ()-!10% & ()-910% & () -._10:
10: s[ ssst Zt palpzmsys Ldoareagsnged @oundgogozimon eanirgdieig(rptation axis 22. In both

1@8LOYA51 gtyé ) (Z;L 8@%@%2&?% glofjoﬁhgtﬁfté yr%ﬁé’&n%ﬁ%%ﬁ%?% Ia.t:ll'g gAj sﬁ%h(%ét the distal

109% & () - ! 109 &F the supb Q¥ farfhbr mﬁgﬁﬁmﬁé&%ﬂé}%@% thtan flte base end,
L010% & ()-.109% & ()-,110% & ()-3+109% & ()- )10% & () - dxxxy9y>y y y ydE: /
10: 10: 9L ?- the%hobingdior of dril§toRé (uft ZlI) 4 Bir( dach DEIRIpoLygons 28 524 BHeEsHwn in
3F10%&'()-‘yaﬁ/vz,{,{ljJE:/, 10: ) ) )

10: | X&#10%&Fig) 194 nebidhois@ nroiectiqeon pplgne perpepsiculanto the §xis of rytaiionchhIg: () - -

these inner 23 and outer 24 polygons their respective inclined tufts are inclined in

15  opposite directions around the polygons 23, 24, such that the tufts in the inner
polygon 23 are inclined in a clockwise direction, whilst the tufts in the outer polygon
24 are inclined in an anti clockwise direction. The tufts in polygons 23,24 are also
aligned outwardly angled relative to the centre 22 of the polygon, relative to the
direction of an adjacent side of the polygon.

20 The cluster 17 also includes an innermost polygon 25 of four third bristles in a
regular square having a common centre with the polygons 23, 24, the tufts of third
polygon 25 being substantially parallel to the axis of rotation 22 of the holder 20.

As seen in the sectional view of Fig. 19B, being a sectional view through the
bristle cluster 17 cut through rotation axis 22, the ends of the tufts 23,24,25 are

25 profiled to form a peak about the centre of the cluster, the tufts of the innermost
polygon 25 being the highest, the tufts of intermediate polygon 23 being lower than
both the tufts of the outermost 24 and innermost 25 polygons, so that the height of
the polygons dips between the outermost 24 and innermost 25 polygons.

Referring to Fig. 20, Fig. 20A shows a plan of the arrangement of tufts of

30  bristles at the bristle surface 21. Fig. 20B shows a plan view of the cluster looking

down the rotation axis 22 onto the surface 21. Fig. 20C shows a side view

perpendicular to the axis of rotation 22. As seen in Fig 20A and 20B the cluster 17
-20-
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10  of the outer polygon is 8° or 10°, and the respective inclination of the tufts of the inner
polygon is 4° or 5° in the opposite direction. The tufts of the outer polygon 24 are also
aligned outwardly at an angle 5° relative to the centre of the polygon as viewed in
plan, relative to the direction of an adjacent side of the polygon, whilst the tufts 20 of
the inner polygon 24 are aligned parallel to the direction of an adjacent side of the
15 polygon.
The cluster 17 also includes an innermost polygon 25 of four third bristles in a
regular square having a common centre with the polygons 23, 24, the tufts of which
are substantially parallel to the axis of rotation 22 of the holder 20, and the distal ends
of the which are higher than the tufts 23,24, the ends of which lie in a plane. The

20  height of the tufts 24 above surface 21 is 8 mm and of the tufts 23,24 is 6 mm.

25
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rotation axis than their base, and a plurality of second tufts projecting from a surface
of the bristle holder and having their bases arranged in a polygon around the rotation
10  axis, characterised by:
the first and second tufts having their bases at different radial distances from
the rotation axis, the first and second tufts oriented relative to the rotation axis such
that at a point along their base-distal end length the first and second tufts are
respectively at radial distances from the rotation axis with a difference in their
15  respective radial distances less than the difference in the respective radial distances of

their bases from the rotation axis.

2. A brush part according to claim 1 characterised by the bases of the second
tufts being located at a greater radial distance from the rotation axis than are the bases

20  of the first tufts.

3. A brush part according to claim 1 or 2 characterised in that at a point along
their base-distal end length the first and second tufts are respectively at the same
radial distances from the rotation axis so that the difference in their respective radial

25  distances is zero.

4. A brush part according to claim 3 characterised in that at a greater distal
distance along their base-distal end length the difference in the respective radial
distances from the centre increases.

30
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distal ends are at less distance radially from the rotation axis than their base.

8. A brush part according to any one of claims 1 to 5 characterised by a plurality
1S of second tufts having their bases further radially out from the rotation axis than the

bases of the first tufts, and leaning outwardly away from the rotation axis so that their

distal end is further out from the rotation axis than their base, but at a lesser angle of

lean relative to the rotation axis than the first tufis.

20 9. A brush part according to any one of the preceding claims characterised in that
the distal ends of the first tufts are further radially out than the distal ends of the first
tufts.

10. A brush part according to claim 9 characterised in that the respective lean of
25  the outwardly leaning first tufts and the orientation of the second tufts is such that as

viewed along a line tangential to a circle centred on the rotation axis and mid way

between the bases of the first and second tufts circumferentially adjacent first and

second tufts as seen superimposed are seen to cross each other.

30 11. A brush part according to any one of the preceding claims characterised by a
polygon of bases of the second tufts which lies outside and is concentric with the

polygon of bases of the first tufts.

-23 -

SUBSTITUTE SHEET (RULE 26)



10M 10M 10MP- 10%v& () - f;-10%wK ()-810%WK ()-A edEbC f10%v& ()- 10%w& () -
1098 ()- L10%WR' ()-10%V&' ()- 10%V& ()- EwdEbC! s10%V&' ()- 10%v& () -
LGLO%VE: WP-0238¢VB () - 109V () - PCT/EP01/14040
z10%v&' ()-1Ja?bCl k, & 10%&' ()-g) 10%v& ()-,"' 10%v& ()-$10%v& ()-& 10%v& ()-!D"
109 ()-a?bCl k, & 10%&' ()-g) 10%vK& ()-, ' 10%W& ()-$10%V&' ()- ??0%}\/&' () - Fy;
- 10988’ () - Nor ned 'brashaarti fayan epetric toqshbrushywhshdncludgsadiristle Bglder moppigdi ng
43] c" "Heading 53] c"."Head|n 3lc" ."Heading 73] c" "Heading 83]c" "Heading
93] c"A " Defégﬁ?‘ft”ﬁ‘]a{?%{‘&na%ﬂu{:%&tgml%axﬁ; E; PYcm vOqu& <@ J\ gn>yr Y+a
[ W61 *.r35_; >F@B%RE§B’%€%\HS§)I&EM o PsudthcdINhe bkt Fiiddrma New
RomanAri al Couri er” New'h Root EntryWr cunment 6
I HSYR (5) * +havidghth@is 56T afranged in a polygon around the rotation axis, and a plurality of
<=>? @A\BCDEFGHI JKLIVNOPOQRSTUVWKYZ[\ 1~ " abcdef ghi.j kl mopgr st ~
& second tufts pro%:\::ting from a[sur]fac_e of the bris% e ﬁol er am? ﬂa\ﬁng ¥h\thy bzagés}
arranged in a polygon around the rotation axis, characterised by:
the first tufts comprising an inner polygon in which at least one tuft is
mounted inclined at an angle such that the distal end of the tuft is further around the
10  polygon than the base end in a first direction, and
the second tufts comprising an outer polygon in which at least one tuft is
mounted inclined at an angle such that the distal end of the tuft is further around the

polygon than the base end, in a second direction opposite to the first direction.

15 13. A brush part according to claim 12 characterised in that all of the tufts in the

polygon are inclined at the said angle.
14. A brush part according to claim 12 or 13 characterised in that the inclined
tuft(s) is/are aligned in a direction substantially parallel to an adjacent side of the

20  polygon.

15. A brush part according to claim 12 to 13 characterised in that the tuft(s)

is/are inclined inwardly or outwardly, relative to the centre of the polygon.

25 16.  An electric toothbrush provided with a brush part according to any one of

claims 1 to 15.
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