EP-0 208 401 Bl Description Technical Field 5 This invention relates to
the field of cleaning devices, and nore particularly relates to a new and

i mproved autonmati c cl eani ng devi ce hepiorpmsisopBeved el ectro- nechani cal
characteristics for cleaning, polishing, scrubbing or the like. In the
preferred formillustrated, the device enbodies a periodontal (e.g: tooth
brush) devi deselptianruct ed and arranged to reduce oral debris, calculus

f ormati on, eri odontal disease. 10 Rel ated Patents The present _
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exanple ,,in eanlng pollshlng and scrubbing itens |ncIud|ng cutlcles
jewnelry, ﬁousemares (e.g. utensils), teeth or the like wherein there Is a
need to tregLeipbnsnd/ or relatively inexcessible surfaces which are
curved as wetrt—as—ft+at. In cleaning 25 teeth for exanple, prior powered
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hand novemewily 18\nat4deow abesioggd. | ncl udes power ed brushes In which the brush
head |s substantially stationary and individual tufts are nechanically
rotated along their own axis but unidirectionally. Such prior powered
brushes, f oBackgen o thednventidd scl osed In U. S. Patent No. 2,215,031 to N

El nore werein the individual tufts of the brush head 30 continuously
rotate | n one Hretders ihas Baera lown de arevide yareug tyree taf rewered Srush idepices tigycCleaning,
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renoval &ﬁiﬁdo‘&ély ﬁr o e&iu%&lo c‘AﬁsB rt’hr h‘é&ﬁé{dl 9 ﬂo.'- rthe mdlvidual tufts of these
appl i cant aprdued R toO‘rbrPJut'U) Sho &8ViceR bethiBen iérge 3R1a3(bf tdetiCln the mouth, the Interproximal
el-ectri c-t oQlelibdslinll irfdy Ry RRGRd bp¥hin e&emntmﬁse&%at.ﬁswmatmhreaetthw&:cw&tt
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r ot \t/ed abo s in the eppesitadiraction relativedn en adiacent tufin predet er mi ned manner.
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t hree ti nes figaesmitingintah siteatiye cvagmiberadf. neutral positi on of maxi mum proj ect ed
length. This nstibesid priagatestand tsenslbip iconfning: of tantuissonwbe wori suriace grufeperagble, within
acti on t ossf dhecistetprrimal freviges| feme perindi longoenpugiotoi attaméhmmlewgt pash \ipsividual tuft is
sur f ace whetresiprocally rplated. n rargriesiontal gpplicationy fof pxagrlenthigfotation dssammenesd dny pergipgular
t hereof . As direstiorioria gistanse syffiienh o Ripriyce bethuefiepive opesen ransiprand fatoreh movemptf Hp tuft
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a. period | ong enough to attain thorough cl eaning, each individual tuft is
reciprocally rotated. in a periodontal application, for exanple, this
rotation is comenced in one angular direction for a distance sufficient to
produce both effective energy transfer and | ateral novenment of the tuft
across. the |nterprOX|naI crevrce to clean bot h approxrnal (nmesi al and
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amunt which would give rise to "run-out" of the tuft and expulsion from

t he—ifit er proxi mal crevice. Then each tuft is rotated in the opposite

angul ar direction, again just far enoEBlo 2080 4ot 8duce t he sane cl eani ng
results with effective energy transfer while avoiding expul sion of the tuft
fromthe work surface whether it be flat or curved, such as in an

| nt er pr oxi mal @Mayek Which voyid give rise to r““l’%‘"t%é‘eﬁﬂﬁ AnScRYRIsign Trapthe MR’W%P’%@? dhen -
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i mparted by the'm e dentafield and Lor yefprance de jprlorraanial apdier, flegir yloothkygh peviges, ‘We"“m Is
cl eani ng teettﬁmﬁgté%lﬁ'gé""?"ﬁ'@ REPBSNt of cl eaning notion that can be inparted
to a nDV|ng brush head cannot be | arge enough to cause so-called "cheek
shake" gag action of the brush fegd $thgglﬂgcaﬁghggt the inner surfaces
of the che In the dental fjel prior manual® and/ or
el ectric toothbrush devices, &28e®87on I's brought 2tf§3?h95ﬁol | owi ng patents:
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1,081,021 -45 Accordingly, tRotdfr®3tor automatic- By#BO,43Fhbr ushes have:

been refersied to by way of pxsop,grsit is to be ugdgqqt gqg t hat these and
other related problens in the cleaning of teeth also nay e present in :
ot her cl eaning, polishing, scrubbing or like applications. Such may be case

wi t R_wor kpi eces, such as cuticlmrq%ayenboueeuiléﬁﬁs or the like,
particul arlly i n cl eani ng app|¢§4’it ere brus gﬁgsghgl lity and/or
brush 50 "fun-out” is a problem’Suhmary of the |‘?K/ The
present invention provides hikdpAded cl eani ng dev48@,5k0ch is a

modi fication of the aforemep;afd oygyl U. S. Patent {Noggf, 499, 620. The present

invention is preferably used as a periodontal devl Ce, 6ut may be adapt ed
for use ingother cleaning, polishing, scrubbing or simlar applications. In

U S. 4,156,620 I«&%fdﬁ.grysth&@wﬁo@aﬁomc-ggé RBRrishes 06 Bdon GoréhRM kCISy Wiy Tor laRBR] i to
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i ncl udes dri Viewelrycioliseivaras) or ithb fipOsaetiduliytii tleaning @pgiicaiiods wheacbrust taessibilthhandtbr brugh
train neans i'motantfiismgprabl@gawer driven rack nmeans which on reciprocation
causes reciprocal, counter-rotation of adjacent tuft hol ding gear means.
The tuft hol ding gear nmeans include a train of interneshing alternating
drive and driSwemagegithediyamon 5 all the drive gear neans in the train
intermeshing with the rack means during full reciprocal notion of the rack

nmeans. Acc8r di n@het Rfese) %ﬁ;@g é’F?ﬂ"d?srﬂf‘éWE"’P‘(ﬁq ququgadqvge PF'B‘?/ [scherodifigation 1o e afopemen-
cl eani ng devi 5 Qﬁ I@Feg he present invention is preferably used as a periodontal device, but may

be adapted for use In r cleanmg, polishing, scrubbing or similar applications.
In U.S. 4,156,620 there is provided an automatic cleaning device for cleaning work surfaces. The device
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surf aces conprising a hollow housing having a handl e nenber and a brush
heé&%nenber, sai d brush head nenber including drive train means di sposed
I'nteriority thereof, the drive trai ngpRyspp dof@¢udi ng a power 10 driven
rack means which on reciprocation causes reci procal counter-rotation of
adj acent tuft hol ding gear nmeans characterised in that t he rack neans
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gui di ng r ecicprreseaatingraxial wisit ofcthe tifven mearkpofin omthelueivenr gebraihéans, soGhat beid tadlt neans -
hol d'ng i websigelially meshng oniyTivith the divelashritortigniofi theedrixe gearl mioaresrat grcsnd rBdithe drivos
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formof the present invention, the drive gear portions of the drive gear



from a pel yneric material, the top bearing nenber having an enl arged
boss~| i ke area adj acent one end adapted to receive the relatively enlarged

axial width of the drive gear portiorfP QR4 5 The handl e nember of
the preferred form of the present i nvention is charact erized by a battery-
power ed rmtorreha & yaor ?‘i e out put shaft ‘I,e(l;,)n garrﬂonrsreans attached
to the OUE EUF é?ﬁf?g, of] eprasentlnv r%of%n% rlgmade
engagi.ng € &b ap ym é? "{i]ﬁlg léraéd% QQI%Q ﬁ?
attached at 'P a&é -
reans pi voja 'f'yn.at t‘fa ;a mtgf aesp%é;m RePEreReanly &bHery-
means,  an nﬁ or Iﬁvi bi% 0 hﬁfﬂ‘i KoiriBn ey rﬁéan@atﬂa@teds@ﬁefbdtp& atOh rbthl§

rack drive S Ajabemeit ﬁn&*amrpb 15081 dosir et GHgRYING 1Hé BIRIEF Aaris)é SlahiOsrnymédns biétally and-
handl e porti gebehtisaliyiaiaBidd @t ATHEIEM toHd fase hed EHRS) bnd OiaciSdive etiaft vk pRBRINDAEEHSE
the battery- dem%ﬁég:lf’@h(%écoh@bnd St AYSdradk iaf) mb s fdnd @BecteDIoENY ofthe tdole mbaraeat a
gear neanSgi Bécond 6l i the flck diVecSErN A ehirdl [Bwitch agsemibly adispoded rinteriady pir the héridie, portion
count er - r ot ainci@ng Aeménudl tswitchTélemenatdk seieaingy  bergidirgr the thetteryzmdreley naator dororensiating
rack member ebtaipiiat mdvehrent of dhei fgdeqean meuny Btveadiprocat reovemernt yf thé rack evebnsifartretinrachily.
portion, thecounbkromtinghte tifisi Tiy @dupbapd it chamctehizad by sh@fongated rack merber idisgosed for
menber f i x ed regiprocel amiwerabnt iotetidnliz of the brushdieadportionctheyragisenthen beingeaouriad ta A drivehiefh g
an axial pas beafogmgmbas fixelyiatiashpdtothedetprior ofdhet biesh &P#W"ﬂqa?'ld heﬂ'awé'tq*fta'cmgﬁgewav

and a .flexi bfes slidebly eqeiving e driyp ishafigtherpthropgh, pdag o 9"39‘?6"% a e bearing
with the dri (nemberand e%eaavt"eaf“t &eﬂr“aﬁhﬁbﬂ%‘ew se' ”°"°f
the Interior %Pet%h ﬁ&b °ym'ﬂ "(‘-Pr?'ieét o

byI a body rre %; é'P'Pﬂ'F%"e 7 §"’°t W%’P@’ecﬁrs";tns m res fogid §sﬁ
val v
t& ) F%ﬁt%i’% 0 ﬁ?% '%;ietdrt n.se

flexi bly y opeﬁt“jg
pressure al t & gednt v haﬂa&eﬁzﬁéwa%ﬁpﬁoﬂ for
reci procal ﬁé?‘ﬁ@] % @ vtiaﬁka & ﬁ&a}t@%ﬁh& héais B SaliERhgE b béed CHP Mebtaid

in the brygh irém bePinGunftiNg ke QtlpdoR EdeRiifPMbltipld lediibal b aqosraﬁtﬂoupmmetma
preferred T OgyeOfotbi® SUnfR@h di ARbrbigdlor Sircil)2dna Gl SicR ROty bRsedIUFLaMSL thé @lrcuit
orienting thenembarcdit imovelbole With redpedeiol themétiies by Bie actadidn 8 Short BEYES3Iwd Contact points and
adj usting t henefeBp @Entfliablyéhefize Gind de-erdrgizeSihb tridior.Cthé @oitdct Ilseing) enoveuble b axtl Idast two
t he support, efdfizationgrentitions. [The s@lpart tefinasad ridge Membér 3pd thetasseoblypidditidmbily dompdses a

drive not ah detettongaibert Based sgaingtithecsnppog iaaddouplen 1o iteswitah, comtant] said detprit otemberrengaging

bi ased agai nstid tillge roénketiiot definendne ror mpre switch @ankob orighialipns. Tbp @citatar of thi ewiteh grembly o

by ‘'t he act uatsochatacterizad by thacetation anditangletion at the switchicantaghtp qonted! dgysherting: of dhel %‘Fsﬁ
ener gi ze and pdiats on dheyswiteh cireit member, Thetruprorf et switely '?h')&/@&h?@"‘t"éeda'?y F‘

two ener gi zatdtePhompuntitgat Meks drivejgear Sopisd thaehﬁ't‘ftsse'%"em o ele %F “‘9'
assenbl y. a8distihraaramplycly ?%%‘éedaby3‘é?ﬁ"'%t°gﬁ'f‘pq?é??ﬁe?‘°‘ﬂt"a %T'(j%tlaﬁ pedance :
support -and’ (E'P?EPEP'&'P'T‘FPWH‘I M’?"@ﬁ h@[& i InBn S@h 4
ri-dge menber ?rﬂ n c% $e ?aqu%enF aﬁ %oﬂo%'{g portion for
actyagor of tst'Fé” I 8 THA F a second
translatiop § s ﬁ) "%‘@,}L‘,‘ > an pohn ﬁ"b 2hbitow

points on th QB Er tIOITI reﬁnV\th frhy-iRS P ichicfing
characterize gFHFa&‘éan i brﬁc%taﬂoﬁi a{d;altwrt& teRiinaR orfdn@ laddbidd 6t sUSHRFtnG e Bha@Al héae
the cleaning p@hmﬁhe delIe8 tidvdin, Ghe Suppdrdtdnd HBYP Géneffly (-ErRpedconfidtatiohllinaske @evatvn,
I s char act er iwitR thelbgseliftion aditel @/be MUABE BT LhoriBiNEh Witk suMRGAaTTISRINtngG b taly-Yko support
| npedance @0DipRior e générlly WRicilgobifon] The[tfa@ViteCipitirtHidrtioneschltemiateln adhpted\iorsqaeeitkbly
nmot or oper at infbnting Mhet dbBice bred esrticalisupnrtrauddce e thp bessarottion axtanding generaliy gormal to the
aut omati ¢ cl eagpgongurthes;iocia ai idridontalposition ndth the basaipbiticraexingdipgmndrma ttheretd. Théhlease portion
support st ands éharactedaed by @rferaxiarisdoket medno dyaplvel o regeive ayemespanding rhadd $ockst bertien of the
portion for ropeanitg degica affiontsuppeitection rate Intdgeat witvihe Wayalikes pasier andibaying @ height so as to
recei ve a darsdbrortdfe dekies elugirig thealyish dn adovevasdiingiped pasifieryiongrainiagfesidus mterigigdiom
portion incl s deycanhenthecsigndfs digrepad rqqﬁnﬂﬁlﬂgﬁe@@ﬂalp?sg nI i ke ortjion bei na% of
a. hol | ow const r Thet Pehrdaf dhesprasricipveption it SYsRD &Y 98 @‘é?‘ e Jb h he a
rel ation therbé‘fshc'e?'}‘ﬂg {evig cﬁ' o Sr‘tyl?)ﬁ’“‘l"?ugleﬁ?f m%ﬁlq rg:;t gy neiaing, r? 'ftty°;
br acket portl regﬂ {n a { b 1on C [y sp ncgﬂ;b S O
br ush head“p P1°"' o thg Paﬁ.ﬁg
| - shaped conf gﬁ”ﬁ%ap ' Mn ga%ggg enIaﬂ(
be mount ed O cyin l’lcaf Hl({ 09 ?Zﬁf@ &

45 portion i N g genera y ve Ica pos ay-11Ke suppor¥ port|
I's alternately adapted for detachably rmuntl ng the device on a vertical
support surface with the base portion ext ePdi ng generally normal to the
support surface, or in a horizontal position with the base portion

extendi ng normal thereto. The base portion is characterized by a fenal e
socket means adapted to receive a correspondi ng nal e socket portion of the



ERO 208 401 Bl disposed in the passageways axially into the tuft hol der
mealy provided in the brush head. In the preferred formof the present

met hod the cylindrical passageways agro@bgamcBeri zed by symetri cal
orientation having a dianeter to frictionally yet slidably receive the
tufts therein. The cleaning device of the preferred nethod of the present
i.nvent i on i slispdsed mndhecnapsageivalyyaxdaliyiipio dhe teft tioldenrmeapoirpitided dtihebrughteads  t ype

i ncl udi ng a briasthe rpessairet o gf Hhe repes] ﬂ"?‘Wdoﬂ'equ|"1§lﬁiﬂhtPa§sW§st@’?é$ﬂ'a%? riged by
nount ed t heisenmetriceherioptation heving\bdj i‘l’get?'§° E‘ﬁtﬁ’ﬂﬂ'& tyétrsl“‘?@bf ’Yfg - The Gleaning

mani pul at abIdEV'%HPQWf%@ﬁ?eW%@‘ 'F?&‘&E H‘°T° F’g ?“‘U(Eﬁ“q:g}:
portion h%t\r;g";gg?'%"“l‘,’ Plan'EJP“’lh oty

the first - Ts"ﬁf'"

the tuft holgu'é? PH‘E‘& a"' asf[tg er afs%r byl ":ﬁ
in the form m ré oia er ‘ﬁt% n?pé ¥|vethereln
receive tge notin of'g a

tufts int's § ré? Q%haQ i&a i s'am guswh %epamﬁarea |
i s charact erj fa tﬂgt@t nﬁ sO'éncfrﬁQLb%c]i }Sro{?:@él' Uthér Yiindid) or manually
cylindrical ﬁ&ﬁ%yuﬁaﬁceul gabdaéval Do auidd! bértidhaliH S61ediRd She 1@1IKbidePiRedn® ditapted
provides a frmﬂdmnau Fdfibtefind Pfurt PIRINAD bdlociRDF Bib GiftinIgeriid@nsCy | i ndri cal
passagewaygs of the guide port ion with selective of the tuft hol der neans
adapted for individually registering a tuft relative to selective of the
tuft hol der Bweiddscripidn dBthis ®fawigscri ption of the Drawings Figure 1 is a front
el evation view of the autonatic cleaning device of the present invention;.

20 . Figure 2Figwe fissifobat eldvation view pf the autometickalaaning devige oftiee preseet iventiogyf  t he

cl eant’ng aevi Riguré 2 lsacide stevation view leken elongithe Ire@c?ob the cleaning dpiles iflusspted In Figure 1;

Cr oss- sect | onFigirediscvertipa cragrrsorfior view ef the-aylorgticRleppiagdavicy ljustratad i Figuies ituagqﬁ es

1 and 2; Fi gufigure4 [sdhorizgptal cengs-sactiqapl yiew o the pytqinatis clegniag d °°t" ?? 5(9 r%

cl eani ng dev l%rg@‘g,;:'? #ﬁh}% H@VM ?’ﬁ'%ﬁd ?’Epe§i"°l*—’ éhef‘Sa‘F‘g“ £ ggring fevige B‘Po‘ﬁ%ﬁam
perspective resent inven )
particul &ly ! Tﬂ%m e? 'fjr?ﬁ‘ Fﬁq F'gPrﬁtj'%" ?" 9%“ soa | %ustr"e

s a Vertlc"ﬂ‘F‘gure Oq/qu rWneevﬁ;{é?jm nve Ltetﬂa [u%67 on an

enl ar ged scal guré évggn% ﬁ“ ers of '
the prese”t d %ﬁ |ﬁ£‘9—§'o?ﬁb %ﬁ flluéi'l‘éﬁ e
gear ner ﬁ Hﬁéibﬁ‘h&i ¢ bifve Q,lpngm &It LHrége inventiéh; T ront el eva |on view of
the tuft hol dﬁ u EO"éﬁt&Qﬁd’nvm iﬁéuﬁthblﬂ&‘dﬁ@h@&rhﬁm&r@llﬂﬁtﬁmﬁmIﬁgme 9 1s a
vertical sectkghe Y BWHomtleRiatioh @svdoftitholdbrtivéd-glar afembbrgnieatslln Figuis 81 enl ar ged
scal e, - i1 | ust Figiirt nYis3yendislly Pbrspeativetvisfviof faf Lidierondhn ienlargediais, forristaciable obnnbdlien to
pr,esent | NV and tufd holder regoptaziod Of the prasehidivestlon vi ew of the tuft hol der driven
gear nenbsr | IFligust13ds edragmenteryy partaliPsecfiang/ivew, ilidstrating and foom of thd ewpalsiprsysteimen, thef
tuft hol der mesestdnvejiemtr nenber illustrated In Figure 9; Figure 12 is a _
gener al |y per Sigwetii isca generallyodplodefii persnéctive, viwdllta\rﬁﬂemlhap@wnemear% of theontrol switch
det gchabl e caseambiytdf e pragent lngentione t hol der recept acl es of the present

i nvelt’i on; 35Figure tAig ep slewationgl view of 4 @rivtent %!F‘Qt b°H§Pfﬁh&FVP§/W§‘€b'["?Sb‘??a‘fs°4/!“éW°'da“°"

i 11ust ratf"ng”"ﬁﬁ@ ?ﬁ"HP""‘P’I'le e I si on m of t%‘ res nt i nvent -
Figure 14 is aF Jff@ ?V%“s\ﬂhg 9 P’ "i”%lf?'W&' ’f°ﬁ@ ons’of the
conmponent paﬁo{l B\qﬂc 'ﬁﬁe %MFI h80 s esvuaqu O; cﬁap r%sa% #n% ﬁ]ste 19 Igt’orlng
Figure 14A Iandorr argi %\ﬁ' eaﬁ)l &év &Haﬁ viith

whi ch may J) € @ 1P vieW! o &?&?\tenla %8 |eq'5'latw

and 16 are ggnérally s ustratlons s oW ng the various con

posi tions of p—B@mqg)gtarstee@%hpne@gf plliy; according to the present

invention; Fi gk 28 ol bdtichn PEAGWS tH&QITIIth&Q& RadirpHehile@PthY bRY¥Ent inverfidn! at-i ng a
char ger st andg 8 21l a)sido RlovdkEevidw) paridhy Inftgction) df 188 fikiuPs GHFRILEGI200 t he

bat t er y- pewer e@uel223i figyndaitly GRie isldvalerCisng panefly visbdiion, MestiatirgRssuppoiiasd moumting
46 " Fi gur ehd Brustshead duriag te fllisy of rd-logaling lopetatien;ew of t he brush head on an

enl ar ged scal €igures 28, 24,5 twil 26 egpoE e8d sidechnd botlomoieweredridctively,aof thie dettos eevingingamber
vi ew of Fi guin ecchftandsiwdibithe iréntibrg asd bot t om pl an view of the filling or

re-1 oadi ng fi Figuree 2628t 28-andr3@ sweentop. iond sivk andriottdm vewse reSrectivelygof dtiectop béasingnplptein
vi ew, par 4 adcbgrddnpe withihe igyentiasf the fixture of Figure 20; 50 Figure 22 is
a fragnentary side elevation view, partially in section, illustrating the
support base_mounting the brush head during the filling or re-|oading
operation; FRgipgRessiplion, 25 and 26 are top, end side and. bottom view,
respectively, of the bottom bearing nenber in accordance with the

i nvention; and Figures 27, 28, 29 and 30 a&re top, end side and bottom
viiews,: respectively, of t he top bearing plate in 55 accordance with the
i nvention. Detail ed Description



'ER~0 208 401 Bl Referring now again to the drawi ngs, and nore particularly .
_.to\F'gures 1 and 2 thereof, there is illustrated the automatic cl eaning
devi ce, designated general I y at 2, &P I8 400Bhti on, and which |Is adapted
for use as a portable, hand-held device for cleanlng pol i shi ng, scrubblng
or the like. T uhsuchdwce ma,x be sedfo her varlﬁéus cI

applicati ons" o S%éﬁdf’ ﬁa apteis '

~driven, too ﬁ?ﬁn Ieani 89@ %ﬁn:ubb]o i

surfaces. SUCHrhS o ik as;u%s % Ntadss RS, o
Wa § é &159% ﬁk&a@ y aefm

prior: U §
i ncorporat e el
- device 2 i sd ﬁwﬁggﬂﬁfaﬁbwiﬁﬁgdﬁ%gh%g as a m)tor ri ven too
brush, and. | an. 16l 8RbRUMERE ShOWH, 1he LRk dedd 23‘:5 iitflstr aQ@VHr PHiciah apfidafon B8 EhEdtor Gnven
Wi th:a mal e tdof-shda) 8 inckides® hdilbWw rnm% g, &Nl 42 nd¥ing Shah@6 thefBBIDE Witk a \WuleCi3-cREkYor
be att achedpbrimedehanid d Brusheridhe fheibdr B WHISA rivdycbedattdéhEd) ®gethie?an seaf®d rdlitiod Via aA\laskdne
- end the. bruséal, laeacionmae snddhe Brodhihdetmertiber Blirelgded| an liitagsdn blastakibaf Portidn0r2, dnd,at e d
‘at the ot hepthemsida sttt edseratsys @iedignpted domraly at el The hestahdag pattiod 42 fufher ibdludshia
~head porti oplukilly btufthed andmsl whibhsare replprocablyl, tyuntef-rotatefitty tiidh nem endliiproheccdrivattrein -
reci procabl gssemblyiat will hereinalivicie rnye fuliedeseriledind | nproved drive train assenbly,
as wi || Hherei Amfhe embisimenbiiestréted, fthe tuftssare priferdbly trgde from g polywerisyhaletialrewch as nylon,
i | | ust rat edand ipgludp @rspies f longer &6 andoshprier 18 tuts whighhingy brotiisneead; tn twe rowe i(FAgure B ith
as nyl on, afgrei heipigexample sheleng, fufts @F‘" Sgrt 4. Tigen {oag andshoris tults o erplossbly
be di sposeddispoged {foa PBW?“’(' Fyigniatian gl HPrishdiead petigng12 %Pm\é%?ﬁg‘lﬁ!ed paningdfg
tufits and f b 'ﬁ"é“"'erﬁfeﬁ'@ ‘F‘B‘H@*‘@ﬂcﬁ"%‘h 6F°t"§°st } glgcioged i) piotegpepiigned U. 5.

glrge?zgduz?rrgr%‘%é‘%% %ﬁfm r';lent ‘ﬁg ‘%rlgn%ﬁtglhfmbrggwseh cad, Rgr{stlac? g.w%'nc%maybe

i nt er pr oxi ”Za \e:L 8r I.Fdond vo a 'gk 4inca s In mtegral
Pat ent No. te 7!

20 is poweé'} Sy c%wm @ékca?%mui dsfta.:a?mi}@ ﬁﬁ% ﬁfcﬁa ﬁadtafg
~tor ready’ C Rélfafille Hdttefy Tonfinsl LORBESY 32 1Yot ETHEObther 4 'o@ciﬁbo oll 2434 coupled

“integral MmainebuginsHibde B th Poditivdbalbry tnfind) 32 I d?&&’etrécﬂﬁbsﬁolta ab&pmﬂhe coil 24.
portion 26 |s xlgcamhasdinsalr et MeGHek Mhedbsaor I BS poide M @nd €145 TRK Aégaiial Batterp,
‘as ‘at . 28 i Ntelmhiggl 82 iséupldarte to @attthi 14 b3 aCooAdugRF 31 TRIS sWRE AWisbiyctiddly Srititizeg) the nofor
pri mar Yy Gihaeg by goupkiglthe Hufterg 22 GitrbésCthd molor. Alidohduc®r 8Heédmplstbs\the EircOinBy Sdnflecting the
‘T'he secondaswitcl withe Ratoradt Ammppmit Sdecof the grviar iscolratibdioythet m@sititertaiterg minadt or - 32

.(Figure 4). Tiwthepisant isvedioncd tranfraissicadoendugizgd bothb pdwer satrceangingiddes lapiniogigem 40~

+-di ode 33t o(Figyes P operativel adseriatedy withttes eritpyh shald 24 (Figpreel 4l pbie motse £9. fThe pinlpo lneas 40
‘out put's fr ofivena ceowp for {age gear 42 (Figites & andi4) whigh iscptptahly mognird withiasthe handig portien ﬂg
122, ot or® 28uch et whan; the, metar 20riscsnerg fgpation gt the pipiop 4¢ I?F'"ffa"r Wo’] of tﬂ%@ﬁ? aegr
“the . switch ?LQP" "95"3?! B’H%I igh 47 genqrallyriamal to,fhe E’Wt‘fma%‘"éi‘@:

mot or.- 30 20 e i‘ 22"8{&?’6‘ ' cong ° ﬁﬁl C"‘ Q‘aﬂ
coRpl et es t "EF&F 7 s}? e
o o we% P % ‘&:gfr ﬁ@b%’f‘%ﬁ mm s
_pr esent | . ined”‘ 9’@ }\ or- tate in
includes a %ﬂ&kn@%ﬁr&ﬂ&i’s réié&ve(t%'o%&n%ﬂm@r as%@i?a?éd b‘{r‘i‘lfd/ RS AE, e out put
~shaft 41 (Fi Wik dbbincally, WREroBRSMRI méidmedt & thd BloWi ol RRE Joht EH lth?a'ﬁsfa'réaruﬁl’éﬂm&fr
face gear 4gchlobdibg Adtion vidtHe dive tH 8bnibly S0QEigiaB) oF coRHIEMrslindinb ifd 16 BRi 1336l e
portion Gs 3fheir Gerfchl b or \WILHurdobs; ohBEna lof 1B cradk 20 24 @iopstelivell Qbrbtet Yo Ghe AR the
pi ni on 40 C&idsgshr 42Ditidhi comhetiion tsradidiip Giepl@e@ rord the 2Bial axi3 oF 8k idce gbar and Be Wik arve

| S gener al | ghafi@p.TENis doonettive, Viathg istviveli 48 adctsCannti thal thaudiive shéft 46 @illlteLcaused tolmovasin
‘best il ust Meerycreciprodeiingueyeiss #lodetding), alang dis domigituglingh agis wheul thédmaoter yoit \20 t(FFigure 4) is
“connect ed t enesgizedCThistediprasating arfotiondi@suliy frore shesactih of the\eraple ermnditneving/ig a cigular ets
ar r angensnt definerbbyimpvprment ohithe fage gesri9Ry The dengihcph siyakel defispr inarpgisrocatingsoovemnerit glithe s
3,. 4 and 5) rack diive haft 48 isiadunaticniehihe @éia' distnee)hetwaen thelsentproifilip face GRS 7 8t tamcentsal
the series 89ntiofipiashment of sheyprank BaM 14 toythe fre st a8 disclpsedim plerementiarpd ki Ratentship.
that the rof3%8430 Prferablyethis girgke. fP@ef"é'O@?@é'ﬂ'c%{‘P‘?seF approyiragiely &7 Fﬁ”i‘%d‘ PGmber of

revol ution oW dn cr?@‘a?cafw“g a&r' ont ipygption.sthe 4 pssply S0
e P gww t'aa ”é?eo e ks
c are r el’ (5?1 :

the arrows 19 or;ée'%e ?90?‘3 meﬂcm ?1t'°"8
f
I 1 “559 ;@5%@6@ o et fi Gl

‘and 18 about 45 their vertlcal axes. For thls pur pose, one end of the crank
__arm44 i's operatively connected to one edd of the face gear 42 which

‘tonnection is radially displaced fromthe central axis of the face gear and
the rack drive shaft 46. This connection, via the swivel 48, acts such that
the drive shaft 46 will be caused to nobve in linearly reciprocating cycles



Ctheer ecept

. menbers

rechprocal novenment hetween top 54 and bottom 56 bearing nmenbers (Figure 5.
being reversed fromFigure 4 for purpose of clarity) which are preferably
made froma polyneric material havi ngEP@OZ0g 44 rgyngt h and wear
characteristics. As best seen in Figures 3, 4, 18 and 19 the rack nenber 52
extends 't hr augh, Qs;tss d he 08 401 Bl cavr ty, as at 58, defined between .
t-he ‘conf rontdpa,ﬁhg 3 freningofacestat tiznbbabiy méMbeRCSESH S0 20 ss
as.at ‘60, maycel: gtﬁgrrg,w p \Kﬂﬂ“ﬁﬁﬂemﬂ Usbtenss thia bbdting HMberS 64, BB H0Mbsbly
54, '56 t o 'sleedidhabid €5 Bnfifal Q?B% tﬁgﬁ’@@' thg bsaring eneoybarosovide aaraé&spépeﬁr t
bearing mentasd 5prdukingd the SRaxinE °’§%"°a&>‘f°612 slighity tewparid] ths bdamgt;ﬁénmegqi;
end of the. rdetadhamie&a.ﬁgcte‘azo doffe "ﬂeﬂb‘hd’aﬂlﬂe riemTeisNS BRITEE hi:
5 and 56 duri ryetrak imeniboTER is lof Q| el sag reRelypd a@pin lee6®Hear i ng rr%ers '
54" and 56 ndippdsed aheltisdiglop a&e&eme&i’. wi Hea insluding larplergiinabs grpasiel 1
r'ecei vied "i nrgk meinber &2 Inbfades Thsyrd, %ﬁﬂﬁ-n ﬂﬁﬁa@? gengatichbrizantal gismb.yThe
const Tt uct’? oBenefalichomak! Igthe rapk 16 sk tme F&% sk laterally putwa tearatioyand
spaced" rack“‘?&i‘ﬁﬂd ondis (Rigurecs) sabto cﬁiﬁ@ﬁ rtib ln ques%qcp 29 8 68278 wach of
pl-ane. The dﬁ%hwenh‘saidrbmhgldﬁmbérﬂtwﬁr 36: A lu a tep((ﬁigyregg and
whi ch ext enfl éreanbley 53 iesninclied lsieiuiérs, 055 &nﬁ) i“? ﬁ’ gIreavsrd and of
+ack. teet '89{"' '@%"@ |%@tﬂo'g¢mmr 65ddairade |ncI| sur W86 imiting fgewapsigaxiah ¢
each of-. t % ithi thrinenton, e radl mbAbdr 38 rtlon |nto and .
out of. the w7 ¢ mhigluriretem3driva d sér)esla’lfegd??%nﬁé‘ﬁ dpalr of tut
“bearing nme g g 545 78#@:0 $ro 8¢, 85, 88Lemd p@AteRSboiivBly FTHS Wit o ar r"y
end of the gar K\eﬂﬁ a ctiom and bestillstvated tefigires &S 7 abg d
stopf OF gl g,r B, ;8 %'i‘ ap @longsied cylindricet botyrd2 Iﬁfdngéad tegé énd
desi red. ig:ﬂ v,\;,d,,ﬂ,elaggo Hr °‘W"E’W 3 hearingoraning O (Figure 233p4 the
‘engages an rappiRg |nt Pbo¥-iiCl gga:gg 'tce Btacie-{iifer pantioh cRSr defining @ Me.rege ,.asqggb
whi ch, - 1N tantf 98 is @ Ini@raRess ol Lt "eh - Blsposed pereraitgibarmetatstng SnaEAEls
desi gnat ed wiitbe @scrie, he%ﬁﬁaﬁ ef§ £ 5t 19, fodiviag engegemeetyitaie dfddngears, ha@
“tuft holadest W)ty enhgeR tho MBI t°f' ¢ r"e’ "8feriaeie perfian:98 mew e thialg bén@tdd, &8 d
“best i |1 ust r selubsti iMusirtetih u?bs al 1 "95 %Wﬁp"“@'aéﬂwmn hol der drive
menber, aswhich Jéline hnsjrtyrdesat gmﬂe,Leg&gggne S M1OMBeNEl 4,098 Mroviderroptio haives
i ntegral §‘9'P|thi’°ngumenabk ®adbel 82. 18 bbarg m ers %dqva tgia 50 @ndt slidhbddrevdivedi N
- a bearin Wﬂ' haped (deasyod paitiod BoHAGH sﬁ&a% t?P"?" gofing gt enean¢! agememitper
54, _and® npq 8 21l the esciemersiss 82. Thék Bp B ABmES ﬁ AN °LH" °rr9qaendrnemergs
- tor slidab @e@thwelgas # 571204 50, fwhich bRV bm.araree P;e s ot
-Bi. sposed 53. ﬁvéﬂw@nmmﬂmaﬂﬂeﬁw‘ 52 8 'Y6iidedf intH ?rbg'f emmpaﬁq
.Series. of "\/E‘“’ 55 belweamthe dhearing nisiitberst $or asfol aimln QAR r‘{#ﬁ‘t e
"":;"E"dr i ven e ndb'@vqyewgsl didib {rer ﬂ‘aimalﬁlﬁoelt WllPB@Eé:‘dhq t¥he éﬂ#‘d‘i‘e of _
Ol' N earin '
Paso@ enkigadl byss pericrobed recdfs t % anpooneh g
“enhance the b o4 @b a5 Wil hereinattbrbiordgsdribeay. respectlve Lﬁpf’ one-haif
t her ei n. "f P'g p’Pfﬁ""F‘V ﬁmﬂa PoBmedSmaathl Ring ghd
menber s 54, onitds Yc¢Pnolsted rtegetherCad/ intelral &t
ot her ebe-foV\Rs&ay as'EBé % %é @Vﬂ? Fﬂ/e‘ﬂqhnamm.ommwag Itidiﬁni{on?ﬁﬁgtsh\zgs

‘t here througtnetr&@eéﬁa& ftrng ping aner ramevak pidheative Bn tongpondiar
define at gemeieskhi@ ©aCHLA R gig‘: r?)ear el‘ss‘ﬁ 88 ¥ elee obah idantitdl @onstsdtchdaRt ed

t o sl i dabliopmaled portivh 106 QR ad hfa , % Ahdudude aswdy pavingi s@nfedd ON
the rack mdetiseratiori. 11Zherdin) Rs RRAS énﬁ‘ fn

1§ d?f'%g a cv:e'dre gesess opbrirtg 1a0 Aaving

gr oove “Bx tivae ooy teathi =l at y14; hﬁétﬂr@fa&‘-&ﬂ Brtenétp m%l ,d driven gegn imembers Gave ditegral
-cam | i ke Pfr e iriveogear Isethutmpent tgLimle gag ,w, "8 9. &W’Wm@mg Bial widlly

this arr aWQ@?FEPIPf tgear toeth 10@0DBE IR desr A F‘s% h 9. AE20 bdessed
slot 57 i W H{29- 0059 {nphes 50. tezcm)et tetgbs t&uﬂaﬁwr&t Mﬁqf °’m§P9*rﬁ"a@ pxial
ali gnm;pt ﬁg;’fgé"gp'gft 1epth §4 f 1 reick MemBer B2 Ghiay x,,ﬂ fjn %ﬁ*"ﬂ“’eﬁ

f he gear thelct"fVQ/\/DQar membare 22 and g nhh@ n gishe
menber 54°F J"@'ﬂ;?eé%" % He Beyrofreste &:wereusﬂea:arg?ed-u n{;s,hpg,q‘;er § "SF griyen t he
appr OXI rrag:-ge ezr L?é tmlsf‘b%ﬁ"f‘ﬂ'heimltﬁfmmhl@lrﬂbeﬁ willh 'th\éeréiJ‘iﬁéc%nt g %ey,g .
wi il heregj YRIEh Begy.in fuve dSemiini piggyRmRab RYaBorR iR r{afqeé &fe G E’f rom

't‘t"“eEB g9 dehwibstaritiallyian the Adraie 168 Asiodd i n
- hol e openkengs 753,,, E%afar?amn ly the gpardesitttdo an ﬂﬁf&w&eéﬂnﬁffﬁeﬁ
snap- act |ce.mmaﬁ/\aens qg i oncoy the drive craltlyasesmbBNRISY, 195 drive train
di sassenbly for i nspect | on cI e oHPRI Glogy-Bavls vidven gbars bethel iriaik edd dRiy hs
~ .conponent's. The respective tuft holder driven gear nenbers, as at 76, are
~al-so of an identical construction and generally simlar to the tuft hol der
. drive gear nenbers. These each include a body having an integral joumaled
portion 106, and an integral receptacle portion 108 defining a cup-Ilike
recess opening 110 having axial serrations 112 therein, as aforesaid. In

“a pol yggerl CA&B&:&%%@ avi n@ig%wd strength and wear characteris |ecs” s UTE S



gear rrenbers 76-90. The approximate | ower one-half portion of the drive

gea?"§ 100 of the drive gear nenbers 72 and 74 then substantially

si mul taneously mesh with the first adFBdeﬂBﬂﬂalBﬂ 76 and 78 of the driven

gear nmenbers which then, In tum drlve |n pi ggy- back rel ation, the next
Accordi ngly, by thIS

successi ve -dr r
art angenent I#Ve@?e%rgﬁ%;n%mrﬁ agw g‘ﬂ;&‘eﬁ"‘?ﬁ?heﬁt ar gue Ioad forces
e arl

I 'mpart ed- by 88 phd van oft drrlsvg
gear teeth 1QQarQbeti BRerds pgd;ﬁ,[ '
effect, thg %ﬂg;:ibbr@g'z Y 72’dflA$30hﬁrs éfé! dtu'i vzct: egﬂ‘fep ﬂ
constr uction 0 TdRes @l12%ciny Gnd' 8 loss 219
gears as the ‘chrfedpdnding Sehl Qﬁgtblohﬁ‘e é}ive ge eﬂ1 b ore 8? h
drive gears neriglhyrefrmed foih of thé mteri® BBl arrhereidaftdr &Lnicarscharacteristlcs
preferred thad tiohieveosar) drivérearsCnd i raar teeth 100 0” ” ve

menbers 720and 74 be approximately twi ce the axial w dth of t he dr| ven
teeth or. 'such that the axial width of the driven gear teeth extends to
approxi mately the m d-point (FigureptdyeOfiehlg drive teeth 100 on the
driven-gear 5 nenbers 72 and 74. AI'SO, 1T 1S preferred that the transverse
wi'dth of the rack teeth 64 be the sanme (e.g. 0.050 Inches (0.127cm the
cor respondfng Mo alofvTedtlof the driven ggar teeth 114 but less than the
corr espondi ng th. of. the drive gear teeth 100 as best illustrated
I n Figure 19. fﬁéaﬂeﬂzﬁ%‘% é]"etdc#orm of the §&vent| on, there are hereinafter
set forth the t%%lmrm-c(rﬁm@)al char act er14588s f or t pe. B70¥emyears,

dri yen geqrs,  baire Aftfe 10 Drive Gegge No. of Teeth

14 Diametral Pitch 96 Pitch Dia.(Theo)

. 14583: : - WholEed @pticm) 20 Pressugzgfngl e (0. 0683cm
[err]-Wol e DeitthTooth Thickness 0179260170 (0.0444/ 55%3&[5“)
Cir.Tooth Thi le:ﬂ%?:ﬁal Addendum 8%7 46)170 (0 0444? %4%%

Chor dal ~ Adglendum . rr) 25
Fi n. Chordal ThFékln@hQrdal Thickness .0L703]{75)/l7®170(0g)w¢43/@4é342§21&mj3&56

Circle Dia. Base Circle Dia. . 13704 4‘%1 nt er
rrete bia 13704 o borc dflen

Di stance 1500
Teeth  in NateCenter Distance 14/Rack Fadd0fdth - (0.3810cm)
.120 . - % No. 6f. $Qé%aMinDMaten Gear&dﬁaacl@f Teeth
14 Darre.tr-al h 0 Pitch Dia. _ (Theo)
.14583 . Fhes Higifa%r’r) Pressure AngIJ@ (0.3048cm) [err]
_-V\hol ex Depth 0269 (0.0683cm 45 E
‘Gt Toot h Thi ckness : . 70 (0.0444/0.0432cm
Chordal  Affdendum . Drlv?%lééagg (0.0378cm
Fi n? Chordal: - Thi ckness ' o .0175/.0170 0. 0444/ 0. 0432cnm) 50
Base Circle mba . of Teeth . 33704 (0.3481cm Center:
Di stance. ) . 1500 : (0.3810cm No. of Teeth
in Mate . Diametra} Pirghyy qin 96 . 050
(0.127cm) 55 9PitclkPDDa208THED)BL Drive Raalsss (0.3704cm)
' Pressure Angle 20°

Whole Depth .0269 (0.0683cm)

45 Cir.Tooth Thickness .175/.0170 (0.0444/0.0432cm)
Chordal Addendum .0149 (0.0378cm)
Fin.Chordal Thickness .0175/.0170 0.0444/0.0432cm)
go . Base Circle Dia. .13704 (0.3481cm)

Center Distance .1500 (0.3810cm)

No. of Teeth in Mate 14

Face Width .050 ' (0.127cm)

56



NO\ of Teeth . . 25 Dianetral Pitch

96 'Rt ch Pl ane .0381 : (0.0968cm 10
Pressure Angle EP o208 hoVBel e Depth

. 0269 (0.0683cm) Cir. Tooth Thickness N _
. 0154/ ..0164  (0.0391/0. 0416¢cn) Chordal Addendum . 0104
(0.0264cm Fin. Chordal Thickness . 0154/ .0164
(0.0391/0.0416cm Base Circle D a. prive Rack -- No. of Teeth

in Mate - 114 20 Face Wdth — . 050

(0.127cm) Because of the controlled reciprocating |inear novenent of t he
drive rack meriger CSQTeetl:Hn tuft 16 or 252518 |Is rotated in a controlled
reci procating Jatéﬁedet erm ned ﬁycl e. Reciprocating nmovenent |n
one direction of one andPone hal f tines e base circunference of each tuft.
is chosen in BH&EG kaned enbodi nent. By03#ls arrangehe§8amarh tuft is
;rotated fprst s Ak oeglel f revol utiopgein one direction and then
apprOX|nater one and one-half revolutions in the opposite direction. It is
to be under st dilendyapth, that the anbun@2&9 reci prophidé83em) ati on nay
vary in accor ddnre 'Mdttht'l'te:.dtﬁeéer of tﬂthﬁ«illmrﬂlt s(ommmmzs&m) t he

I'ength and di ft etc. ired. Thg, desijabl e speed for
'operatlonsof '%E%{em proca |‘}r{§ rack 52 fo P@ ri odont & Zptl'{%ilons for
exanpl e, may Fdnapgihoadak dhickmsss cycl &L pbf. Qﬁﬁmte(ﬂmll&ﬂbﬂb b ame- hal f -
revol utions |rgag%clticycrle§tmggl per cycle._Iln such case, the tufts rotate at
approxi mately 4,500 effective revolutions per mnute. As best illustrated
in Figures 3, MP-aftf feetihdn M35 16 andt48 nay be alternately arranged

i nt 035 fPaggdaee Miwtipf | ong and short,gadts. In a qeferded form the
long tufts 16 in each row are indented or positioned closer to the

l.ongi tudi-nal axis of the brush head portion 8 than the short tufts 18 in
each row.. Both the short an Ion ufts have t apered upper surfaces

defined b tgrg Faab \ﬁmprmo{ the iiye’ rack saamber 52, each tuft 16 or
cont | gur aﬂ?ﬁ é" emt@;'ﬁdar Py g aks ea:rn'm o cerirg pormene
or i-:n_t: erpr 0 | en gzoeggn orHa- %rsto 0sep o rre
conpri sed 0 ﬁ eugt;e to ﬁ.ﬁo ver,
and physi Cat}ﬂﬂﬂ 8&11?5 tlng% %rHr A6 h fﬂa ldnls'in Bscn
iy @pm?h% P o
i
may - cont ai. nnmzradmganeoénd dnb-g\ﬂgl’&rﬁuttoﬁss mgasﬂ bR @ﬁ:’l%t nﬁsten ch&yﬁb%y vt

the ‘I ong andpdidkmdiely 46d0Ssfiédiveraebiulidnsdoeminmsle Tr om a pol yneric material, Such

as nyl on fusedst getibstateatin Gigaree 34 A8 12} thd fuiR NG &k, 18t MayDbe WiterHately ﬂeﬁ@aahnby .
solid,’ rmSSsﬂagdemdb'ameofmetano Bhort/thits] Ini & prpfertddi forh, thaJonh Qufie 118 SSesch fow dr® Indented or
ex anpl e, i-npositohe clesepioche lpagitudinat ptisicf the frosht Hieadsartioa S thdn A stmrtdufts08 ,in edch trdve
respective 8pethihw shod antt ipngetnftagfuwe taparéd upher| sdeiaces defipet by QB GF the filameritd ofteathauft.
i nser ti on aite fapyedeaniiguralion offthet thits faciiftates panetration Intdrecasesd cadties ndintagrowimél crevices,
hol dér r eceftthe Fase of\gnptal ppplications.creplt Wit\d qompdned ofeplwalivhel fitaments havlag jameadetermined
t here i s ‘r gigmptegendpbyst E‘Ei'ﬁ'ﬁ?tP’@“ ¥ thahtheslesiteql slaaning agtiop iwill be realizagi Wi theretatiopa!
resi due mat ’%‘t"g"‘e’gﬂfc presen aF§f 8X36'P'eteﬁ W R‘éy have & Hippeier %FRP&‘?E’“H@B[CP g

portion 12 ""‘Eﬁ ’H'%e" I ths

the SySt em lQ tse nole %l’ atH , §1gS1 oV c@ ‘}fn é:mh
froma poly o althe Sré 2%%2@@ E §or ot
t he hOUS' ng rl idel! mE fac uta?é; gretufts
menber 120, wrmﬁ,bms'g @ir, tum,ggg; chitsoles r|ve rac rovr des
beari ng supporowt rh%&fdaﬁce with oh@&nﬁiam Ridlinventioh! Sereis %Q)vih&t tﬁé Mﬂ;ﬁatﬁ syﬁaﬁ for
beari ng nengginsihg Qial & plthghy 4486h Whilild RatbrRBESREds BN dadte ofithe ke, Fér: thdVBus head
fixably %6 poiic @ a’ixdpr Rildaly Gorh HRRIMAS trafPb0y B tHE Basidimbrd the FiforVindideas HBEEARY drive
preferably weeheer T20nwhichpi® IpyorseablyCmamt o alpoly@etzmadial\iid AfRichas kb estachld to the
mat eri al of intdiier &Lt hdusing A as Pest Tngratel D Pigures/d | 4 fnd 152 Ahis Dekring ampbertii 20aRbaGs
to the bear thegpthmegihare RO rbok meraes 5af and mavidba k| @arfng SSuppoar thersfer. @i thé Bmbodimeht
has an aper fllust@ted dnsFigure 5,289 berdngamertiiee 120rig previdsd avithl a exgpseadcanity, pnau A twhich fixably
pr essur e 5§ e mgunts iar flexibll dlepneh valtegiembie 384 dihe yhive memleen it prefertbly madEfro® 2 p@yrkdic
Bl rear war d mgerigikauchyps MYEAR, adwqurwatsmvftthmeummpmemq fireper yeive 1odrivbrably
52, the fl aa hed, tg thpcbepring samben 20 by meanssha sultabie,fagtenatyas ptr128.end hasiaa aperiuesy asoat
of the housi'#fy o gaable;ingress angeoiesfeofingutalis, BXReEsUIsle @i df therethrpygh Acsydipghe upon the.
nmovenment of the drive rack shaft 46 the valve 124 closes. This provides a
punpi ng -action upon forward novenent of tibe rack nenber 52 which acts to
force air out of the cavities 58 and 128 through suitable 5 openings

provi ded t hrough and/or around the tufts 16 and 18 a cl earance space, as at
125 (Figure 18) between the tuft hoI ders and the confrontr ng surface of

I o Y 1 o A~

2



any residue material, such as tooth paste or the like, is flushed out after
norwed usage thereof. In another enbodi nment, and best illustrated in

Figures 3; 4, 18, and 19, the beari ndFR@R#RA01BY is 10 again fixably
mounted Interi orIy of the hou3| ng 4 and |n this formdoes not include the
flexible fl ap l Ve f ‘:%exrj he cle or, 52 Y haer va%e member 124
base- | i ke Wé é% e §ﬁ° i é"*ifm@;h G AU 5 oo
coni cal po”' Béhaﬁt %d“?a% 1 4&P es add pon forward
integral el oy tofh vElg fo8 ghlsﬂltable'
this case, gt ﬁ‘e Folill h?éﬁdﬂe{nd/&oérédne%eltﬁﬂs 16 arle rfacé bigdihed ¥pdchl Al 4985 ﬁ :
t he .conf r ont inBgedn b Hukt Pblders bidaeScoRfrontingCsubiide of M6 iotver Bbarindimekber 56 4§ Mudt b¥ be
drive 15 shafbirowktn Fgus|18dmkl dimpRs s6dn blatigsea prRitiRAsisRes Wolhe dive #din dadify 58 so that
provided in faierefidmanslond, sabitlasasut st opthé lilepis Sush@Poudkftol hemillueago oot cal , as
seen i'n Fi gur esn hottin émb&imeht) andobseilllstrited W Figires|B) 4} 18) andl 8, tmrlssarmﬁemember 120 is
friction, 1i egeirthaisiamoagsimerdor GfaheCpdingoNdnd Nothis tuih 206s mof intiide the HsxipRMapENvaive
133 s0 as t 019k deent fiokide Iseed mesbero130| heging @& Emeétlikedwipdnepodion 181 shdifah ivtégral rforerard
t he power haextbreling ftageted cdasal partionAS2 dshibelbly. iretained du the hoysirghve againat amigtegehdengated..
120 may haveholoe hwb pegior 13 ef the regring Freamblen 120adn dhis de2@), the bagerlibe eviner pprtion 131 Is
f or mati on of Tigtiapgllyretaingskagpingd therrenfmptinginierior syufage of e f@uﬁ‘ﬂgrfg“ alci3By el that the drive
nmovenent OJf F’I'?@ 4ﬁr’ﬁ i?éabMP&?sPd thepughyg RASSagPYRY( 36 2 1%7|frﬂ'6ﬂ‘i'°ﬁ'é’hlh° ppse 18 amis%laorﬂons
portion 12 sp bl gerh a5iseaq "bﬁ‘?‘f“’%‘t’ ﬂ?n "k%lt”'pi" %’gb“ 13% proy i '°"
of the wi per ea fl uid

st ﬁn 1

i ngress of. aj I "%Bcﬁ%wrg‘;g R waé a E re4htg? Wber
Accar di ngl% per ea (gq%g‘?j% Qvem n vﬁﬂ mt?e dthe
Lo the dbel g&aﬁ bR il B T’;}ﬁ”’ ;J {ﬁ .9 .

t Ilk
t hrough Openh@%ﬂ A%a{mm{jgyemm e.qbadméi Vod a@ah L wp R ;
portion: 12. W\édamnob fal/ffdlidhQhb brash NedtSpofis 2 lia ﬂdﬁt&raaa/& Ea
14 and 14As . @ndfaig] A8 dutMRdGh o&eﬁﬁ?iﬂh fop Wbdnsifg ﬁsa 564am.§th blpuruon 12
nounted on an iNuwak i inverlibd, asdksibes Gluduashd ®f Figune 3p4,us And1BACa WénUQBVGBOdhfrolfsWi&:h

housi ng 4. Asssebiyi It N ti@sthibly mbutod eon lah, interive walb spRGCTE4Sof e britgh Beal tpoiion 8 of the

assenbly 14 hasing deasilidstastsin Fob as, teiédmpbrichts @Nthe BliRH assembiR @ inpmitlé b dramd hBmber B

The franme i nekueithsandntegraltbegy @ition P42 The frae inchalies ap pytal wppst indinedl sibporBbrtion 141,
havi ng. an sapéavingrae afiefBreci¢s extetiding thetethraugthandiagéptarta supparp & edntecocireuiplprard: 144 thereon.
printed circlhie clyyiiibdard 444 cdntaine @rpuitablej aontagt rswitdht cirpuiia pe 144 ¢Figere #t8). frs agtuation by a-

sui t abl e “con®eig cenigct $48 retpined iyta swiieh bodys 1§0ryigy Qringssep! 152.43n th‘i:f"l&’af ?“éﬂ*Pf i ‘6&!0!30"t o

Spri ng-cont a@prionie#! otthe framea 140 s adelant 15¢ roteinad\py poppring;wesher, 156 q' olf refdined bing -
the under-si (Yés T15Ph'§ta§€ﬂ)?)’aﬁr Yoo |"‘6‘f‘fh f’i‘! be fhraaried iftp 5:‘1‘15“?%"‘1“%’ g2 B'@i"’e'ﬁ"teg'i@’ﬂth L

ELa pgdal ne d }r .
162" nme '”ﬂ?} 'af{; “%b‘%gx o wﬁye éggca 5 Q&ﬁm@ 35’;%
14875 sb

slightty bo 0 t&?'" "%?
%& &Ehon%fs msﬁ dr@%"i@es

|ntothec o] 74

conf i gurat | 0oy Q,Ir&ﬁrgg@ggnt §,.c | SandeltRs ¢RI A, agal nst the printed
circuit board 'Igda'llng [R¥ 3 Figurd{s, bdMacilobifidns Gor Bn?diglilnghﬁ@h&orw:llé’dﬁ&ed! |1 7inél Bdek BérEiBtate
in Figures 1%me shitchasdy 16b%y alba€onCieN ialingdgddthe HodClse Fdugk b Inyusing] THetbuRdnafines a
vari ous posi oaa Hireirse ligitaRtrotgon toh the bitdct 1480 ttitCthiod Estiop SHolvh ANBigEe ASUN tHe
Fi gure 16,45t Ipesitivoisbown20 tHearightoet Figuddacthe variguatibry ofothe switaly 14 leeup®s teunbior 28t dveeity
two circuit eobsseid battorg. 16 thédawo died Ipositibus showginFiowet 16, e gwiick 14 Sglectiaivt aids one of the
posi tions f oresistver G, Fenigho ttlsonatetcleuitde edidel thsthptart spded. Rbproagstaive vainesr fort the essistats
switch body F8ORbHyrea! andt.220hmsIiith thadarges reglstgnce Rawwovistingyiont Swed motsr gperatine Detalls of
housi ng. The theurontagt pelats pmibe prigted cinquit 14Hate shawn isjRiguted4faci |itate rotati on of
the contac® 148 fejent jaeliop e Rvided by thegietents i corppination with thesincling. spppert pgrtion 141. A
posi ti on shofee ot He incl WP"‘EH ‘15 Tgingethg getent dafines, fyo P%lf?‘Gn“BP sf"ﬁ‘@ i phantaq in
cB?gt i[sﬁ efj T B 89 q{octv e a bottom
t

14 couples t Iy % psi E&? oto”s
ool 1o T e ﬁ? i aes%%e 4 '?*sg P;og*{g‘?'"% ﬁ

ove rogv 0 Qv a e vm
Ropr esent 21 Joy Yol g e 52&. %&3?3’% arro 5 o "E{b

contact poi nigs QR egﬁgﬁ id48ul*h 1”!{461 the sw-t
detent. action i's provi by the detent In co |nat|on mnt e I ncline
support portion 141. A surface of the |ncI|ne portion 141 faC|ng t he detent
defines two ridges 141a, 141b shown in ph ht om i n Figure 14. A
corresponding face of the detent 154 defines a series of grooves 154a that
engage a bottomridge 141 b to |l ock the switch contact in one of the
positions shown in Figures 15 and 16. \Wen the notor Is to be switched from




The novel -construction of the switch and franme allow the user to adjust the
not~e+# speed-in either an off 5 or on position. The detent and notion
linmting aspects of the switch assengpy Jo8a0 @1Proper switch setting and
prevent uni ntended novenent of the switch during notor operation. The use
of the frane as both a support for the switch and a nounting for the notor
drive train kednse ihihie the avent theaserritenpts torvstateute bubtion 5 beybrel eithez e high wpead adow
2. Now in Fuagmdep@vont pasfinued totatipn igreventdul cantedh aff these bossep d94b withdhedridgs Jdtatxinythe
30 whi ch i ndpdliepdfeamerpertiapi4iaf or enent i oned femal e socket 28 for receipt of
the mal e sockefheguye! Feﬁtrwncﬁ ﬂeﬁe'tqblaee frameoaliene e peer ftgyadiyst thp meter gpped B elier g ofy
the batt e ¥ o9 posifion. The dejerf 'ﬁ? |Hitpiting\aspeeis, g ihe switsh aseerp éfns'asg'@msyﬂcseeﬁﬂ@ |
of a general 3 Pre¥ ?Qj‘ﬂ%‘ dE H‘PY ieh, fyrige Eoke PResRiion 4 7 ttheofpmpas bofhp
an integral- hHaBFF 'Hlﬁgﬁ"g’ﬁﬂ%’(f’ érfif'lcwatfi“f*’o‘? %"tt&?fﬁtg‘l?f'@f””“

connect i on t% he | i ke (not s o
fastoners M:e 5 gty 'ﬁi???gpv i %,w& o ‘e pro
which nay b sseegf f b p
bracket r et llo\tv oncﬁfy Eback
back - suppor tsuép%ﬁ poFEb ﬁ? d&QJhL&l&@onL on BCA 4 rﬁﬁg Wil Hﬁﬁu s G. £ho 4: Sifitable
SUPPOr ti NY SagnbrdPds)at m o SParg6NRdiUdbe b BEhvériibnaP SowaP EGd Y767 Whith MEPESIRdelte ciLtﬂrough
di sposed. isn anlMet BNy 878N WoGHY ol a bIRBKeEIeRMBI 180 rbBMbE Rithindh iktbrlokSalyafaB Ebridt
Fi gures 3 annlthd backh@pgrpm The Bdsa PportichO170 aitludesILiRiasy Bopbih- 184 ¥aiPporting a primary coll
conf i gurat i der enbrgieing tha BladoAdary et tasgehbly A4 @ilspeped Mrtid Rdndls portiaE os Llbdnp Hevics, as
ther eof . Forillusteteiid Bigaréss dndde portion 170 allows the stand to be freely

ted- on a wihelsuppertistaod30 e algorssalin Leimpad ennfigrativrhehichi doablesamdiplelstoraga aid/or use
supp t ~ p#r triogiting MRrech &l eemplacthe besachortion HE0 Rilewg thef gandete defteely mmunted owip Ikt
surface sucHugesesughnis a epunteras the) like and\the back; syepostpariion 172 enaiiestthe,stenddo be ung, for
arranged. s ud’fa'f'%f’" £ Buppert sufapeiciyas s Wl & dhe e Acthe stands §°'I§F‘&=F°H| 'ﬁiﬁﬁﬁé suely
drai ning red 9'?&{"%9 %chg cp BgvPlaged i edning dnrge Her fsalninggresi e’E‘?t?’lal? ° W‘f“n
the mal e soé\? a%ﬂ '@ "\a'ﬁ sP‘f'f@* H"ﬁ'ﬁ&?@mgmé'? “‘2 "Eﬂe *H@‘
portion 1%0 "8 '°‘E % % > ceta%és ; ?{1 %0 0
support - surf ﬂ% E g?ﬂﬁ
of the cl ea f?prl s'elcﬁrc': & d%"asgf’ thé%"? ° 3\6%3\%?"‘8?5&5 l:g'f'asrh

the front- t h FilBl BRge OM&Q |stihEtr & fdw 208G ePﬂuné%}Lreuoadlng
pr ovi ded .at.%s fbpfnl&  relAtnGithe RS 5n@t1§ 1d

50, 21 antl Ao u%rsloma Eabshod bR Gﬁ%ﬁ A kﬁ e e s,
kI't, dési gnaiafirh H8REdbéess B2 whigh is cofburéd tb'rdc&Ge @6 careorltm@ Slirfa&h J 8@ biudh héad portion

fi'l aments 162ank lrrl’bh'tBert pr6videS ARAEUEr the! biusH)Rdadl PortiGie Brikscts l@fprévm sliding and/or

assoct at.ed .dotatioral anderint WdRsoD GG ARG of RRddlling t 4l Ghe tults.| A Ghpike TixRreDMembaT 0P, - .

200 -havi: ‘g gpravidpg erhith hascebattor (skirtdike pdition 206 defined) bye €in integrab flahge’ €08 Widch set over and
conf ront i ng asamnd acerresporiding dove Steniber @080 mpdntednov2 andTiroud [ibes Ewarcbdadng eraber 5és

a-'support . f Ghustyated ih Figutes 3cand 180THei @an meamibera2ndludes are vgpet bedyi mhitioy 2thwhich has a
rot @t i onal reiwaiityedhgencrally systmeticellyngsiefted | cylindrioal pessagewaysi of e lofget 212 and fatsborton214
cap-Ti ke fi »oouptrctine faspcelving thestutg 6 apgd 3§ itheesin. \The ehsshgeways wetdispesed i substantially
portion 26’6 R&@Fﬁ' m&aaorﬁvparﬁh W%@P&F" rotiARRd Pregidoanidas fardpseing the Ayt centaingd dhezein

corr espond yespeGiEa it pol f°€l§t° @\fe a&ﬁ&""ﬁf‘ G&‘ﬁﬂ‘ef*}'?é'si va!)@-lstr%%*aF‘P EP“"’
menber 54, |‘H"\9§‘ia} %sewews gﬂgo 7 pprion, g5t ? il
upper body '3 a%?n n fg:}atétﬁ e tnrlxj}‘m :ag:l
Core s P ﬁéa*%%?ﬁ S e e b e
d 8b4! l th :
di sposed in h'i . t@ikdng fdatyooﬂﬁbu&%&'a Jree'xa b Rh? ﬂz?i.%z wIII be

anot her and nﬂ&é?éféoﬁ%ﬁltﬂed@a% théMbet Hﬁ;ehi\)erh‘ﬂy Ta#é‘y dr anﬁerC&%&lﬂ\Hﬁlfa p E@dy&‘ td Be

the respect inigath et vahddh @26 SndPirrahdiheSst o' taisSe el lutiiEd RAHdcdtiaheeBthdfPivention for a
menbers. &S gahibuki boatirg@ppicdinshorter cylindrical passageways have a

count er - sunk pay fiisiriked, & capt mehder niap incREE b fhichral OpsiRBiRG QG BorionSIB ML includes
I nt egral colanettier repiibial Pabshgévatya2d whidh xterais artalid dd1ihe raforedishiithed pédsagdineys t2aZraer
menber 220 214 fon thestichrand: Hispegsitgeahptherysingle dufi thaxéfrotna Myle puidsl mortien bis@ Ardvides i handle for
t anpi ng t he mepsaie ownipulatiogithe sagt eraleg Mhetshie toayibnt ter axiakbasgagensgg @iativb3o the perreapmid-
into the ®ufing twl|hdidersrecaptacles. dreaxamgdle, inrusarthe uderportidne226agep e usbd peathandhip for
have a generegl lnﬁ:timowm cyfinsiieat pastipng, oy the\podya210 sisfinfrpsuch; gylindsicad portions igen be used as
corr espondi rg;s for pgistering o singiegyideoeien s it ig fesired torrepface; faAxgmplie, paly gne of the
gener al 'y . f |Uits relgive fojun dosireg fuft angy- Acqordialve thisi g providescupper apd '°Wﬂﬁ'13§° 40 icemmeypleers
trimred flat. It will be understood that the cap nenber nay have any array
or nunber of "cylindrical passageways to acom npdate the various size and
arrangeéirent of the tufts to be utilized in accordance with the invention
for a so particular cleaning application. As illustrated, a cap nmenber nmay
|nclude an |ntegral upstandlng QU|de portlon 226 mhlch |ncludes another
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EP 0 208 401 B1 which may be effectively utilized, In conbination, with the
cl esning device for filling or reloading tufts, of any configuration,
orientation or size, Into the associ aEP® 208401 Bal ders. Wil e a particul ar
enbodi nent. of the invention has been shown and described in reference to a
peri odont al cleanrn devi ce, s to be understood that the prrncrples

i nvol ved wi t Hhick W‘t"h’e“‘"jzedc'ﬁ (Fempipgtien. d‘f‘Fhéﬂ?oc'ﬁlaﬂ'ﬁ%f'?"é?ﬁ f%fﬂ"‘ﬁ%l’,‘}fe'ﬂﬂﬂgéléﬂs of

can be ef fect ‘i’ P" @W‘“r?" feh °t? R scr or Li
appl i cations a(ég‘z f'ﬁafﬂ °§" Qo ra
|.
gs rcgnhee ¢ %r r% H

flat surface?

ru Bmg or
g}ﬁ?}dr gr r’rglrrbell s w Brleurg small inngoe i %)::a ‘r"(fs?'h at su ce§ e to be
I'n¢l udi'ng dri ve ra| n rreans 15 (50) di sposed | nt eriori ty ther eof t he

drrve train nmeans |nclud|ng a power driven rack neans (52) which on

reci procatjon causes reciprocal counter-rotation of adjacent tuft holding
gear neans clomimsterised In that the rack nmeans (52) during its full

reci procal-. notion engages with a train of tuft hol di ng gear neans

(72,76, 80, 84 ,188An Mitoinalc Stbdniil Qevidsl (£) BOLISkNIAG woikisuifacEeedmphshnBholiow housifdi{4¥ihaving a
train of gear  nAMS meMbérys)ialga Brugh headmbiner (F), said hRisiBeb indmbérikicludihg irte rgn means
driven geas neaps) dsposed thidtidity hproviihe lrivecttain magns idclidingCecatwoiodtivarf ratikresald$)(52) which
rack neans, ar eonyesigrocafien@agzes ceiprocd Gointr-rotatioredf iadiacebtytuft Baldihgt geérimdand chanagjerised in
drive gear meanbatiietrasumeati (62) |dn@getﬁgd§g@1m9 ‘mipjlorsengepep witka iaimof duft hplding\gear means
automati ¢ cl ean@ip.898¢88 s single tufthgiding deyeagesy meangE).ceid 'ff§'a|°€19‘t9{rffl°a’ﬁd'l'°&dh%1 '
drive and dri vepluraisagf inmpshing tult holling sives gea avpans(76,50;34,88) whichcrurleg focipraqaiiney of the
(92)\‘ﬁavr 9 a t'8Fk Means re givey realnrospl cqutes-rsaion Py sRiq Bk halding driyp geas mepng vitfous driving
drive or driver®geemepsy SHQFC MBWS114); the drive gear portion (100) on

dd h t dt
Sorrecpond ﬁ%—aram”ea:; Fav'rrn%% bk S Gt et e SHIPER o3, 4 e ane

gear means,, so o é av g?%fve%&%ngér’d@aﬁa@t@é&r%n ¥6 {BEFJH?% B@br)él &MJQ&I\%
rive gear® portéfgp HeAns A Tone

thereof and sai & 'ded! ionoﬁﬁ(;) g%ﬁd (:h}vLAaearqﬂéa\ﬁé Ry aBrshter Whidi Wdﬁlné compared to

another. 3. An gy Q?Johrﬁn : ﬁmﬁtﬂgf RidriGéh gRar oRtibh {194] oh Baid-Hrbd'yebr Méans; WHET €1 N

sai d rack means sy id akid tdcR meaRc5Esubstdtialy GraSits ily 'vlth ltno @RS Géar pSrédns DY) Gidsaid

plural ity @f | adeé dbdrimeaRdaeshebnd iferbd? @hd s&idd liveR he@NIARASI (134) drivingh me&Swith one
t hereof’; said r@etkerenber i ncludi ng gui de nmeans (66) di sposed gener al

|nterrred| ate said drive teeth for guiding reciprocal novement of said rack
meiber el at isv eAd autoraiiclcidaning déviz @b regitediin Cleimgiea2 wheminsald Té2k meshs isAharaairisetbilyi C
cleani ng ‘devi ce am elapgatédoaick merbeni(2) having3 piuralidy oitiaterellyrspeced dirivefoeth KA9) o prposed
dri've- and-adri vesides@hereof; gear nmeans are characterised by: a drive or driven
géar portion, thesadriackemereher insluding gyide maang \(68) dispaspe) genatel inerpedialgcpald, drivas topia dor
neans bei ng drrw'qﬂlglfWFé??@'a&E’ﬂ“W“ﬁ!d Ferbprgpfive fospaid tuft holing qelve gg%fr'?PaTﬂ ?

hol driven gear nmeans are reci procall ter-rot te
ooaTaTent ikt A Aerae geen e cgrst’P%tﬁ‘léE‘((iﬁ'ﬂ)1%’f°rt4h‘Q"°f°ﬁ‘st'd g 7S 419 cven

gear (72) "Preansg%'?'? sB’g ald, freemOf V#Jl% R é%tmg
said rack 45 vml ;grlr a r;m%( ﬁl%ﬁonsd Ef?ho?d%grdﬁ\g&% Fgans
precedi ng cl ai nh?ﬁ, ﬂ Jngrﬁ Wit \J,% H) ofat tuft
characterl sed oidi s%b&% ukr%e én ang rrmth said rack
integral dgive r ve gear port on sal recep acl e

portion being adapted to detachably retar n therei n a tuft of filanents
(16,18). 6. AN AdheHHE ClesirRodbivits) asl éitddcin ARy pre€dding Qlainh wharéih BAID VORI idfve and
said tufts (16, dfden goaemédnabrdchadctesiesdi dyy: a bundl e of polyneric filanments
conpri sing said tlgfftheiding adcebidciel partiem (96,108} asbant intégud] tirlaer tityef gemepbrifoo gOOMEY); at
one end t Goprovi eéid McdpeHceparibn/beingladahted T gatadhabiereid therein ol yf flairigntd 91B.18)or
detachabl e Insertion into and out of said tuft holding receptacle portions
(967 108). 7. 6AnAmautomuiit ¢leaning devive g redited in Glaiss5, whersin eaid fufts (1P, 1) are Shagactegsed by:
characteri sed by a bundechf pelfmesic filagertgjontpesingsaiditefisosed in at | east two rows

di sposed on opposgelddilayiente & esch dullj keing fesed trgather a1 gne end\ipiproMde ge'l?@"y solid, mass-ike
effectivel® uti qul &£d,19) for detephsbla dnspriion intgandout pfsaid tutt{qiding regeriacieortigns (96:10fk ng

or reloadrngtufts of any caonfiguratiaon orrengﬁtrono srze into the
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peri-odontal cleaning device, it is to be understood that‘_'t_h\emmres‘\

I nvolved with respect to the s construction and functi or’

can be effectively utilized in other EBI0208i494 Blpol i shi ng ’ ' m ‘Q D'te
Vie r

appl i cati ons where reI atively small inaccessi bI e parts ha\/‘l ng cur

flat surface eanr devi ce
(2) for cle ﬁ”c%%i ectwe f?;gi%zeg&;n %csjngnaeyon wrﬂ1i th "H s Te fgr ﬁl |§g &.ﬂs, of
handl e rrerrber Ic@la rﬁlﬁr@ ”ﬁ% @h%“é“hﬁ {é@ Jﬂ?\ refrenf g) a
el udi N0, dpidlngd 2 %reaaraeamce, o LB rzra% &0 et 13 ahe
drive traj nesremibon dd kdbtioR 9f sicl SR cﬂﬁbé/aractrva m ,sf, bin
reci procati QR 4Ritsfhs Wik REIAREY shfalliaBlozditi %Lﬁsoﬁhvﬂé cam.ﬁs&n oo
gear neans clbanedct eri sed in that the rack neans during |ts

reci procal notion engages with a train of tuft hoI d| ng gear rreans
(72,76,80,84,88) via a single tuft holding drive gear neans (72), said
train of )gear neans including a plurality of internmeshing tuft hol di ng

dri ven gear Chivass (76, 80, 84, 88) which, during reci procation of the 20

rack neans, are given reciprocal counter-rotation by said tuft hol ding
drive gear Hedwsavigmetirotieanide deviae 2)efn ing workisyriaces compeiging arbellos hoWing A#) having a
aut omati ¢ cl edapdigymenaker (& angsa b mpimberi(§)i sad brush headanemberinehiding fdriveirsindengs
drive and® dri ¥ dgensed (riederdy ‘H?"€°fc'1'iar"'&‘@tt@l“| raqags r&y’ud'@sa power drivan gl egns {§22 which
(92) having a %t pr‘?"%‘@ércﬂ‘f "aF' TeF ?’l‘?fé‘ '"%Qﬂi’ ‘Q?F“F ﬁ'@ gged in
drive or driv ?gltl In g::!v s:r1 |an%ms
said. drive ge %ﬂ-ea X °“ ng a

corespog 19 el o ?acﬁ Eaihe i d'é""% “ﬁf
gear “Teans; ; 'a {%g sug‘g? ?y Mes 3sr"(‘)°n w'tm?t if"?%

drive gear portr 0 sard 30 drive gear means at one end

thereof ands, Saﬂndeuﬁﬁr'aﬂceéle:ﬁr 7§ deRey &d RBiRod (il Ethim 9! Wiverdh Safd m%ldyr‘fgtoﬂvéjﬁrﬁ driven gear
another. 3 Amneahd £8Balatrofide8Bi N device as recited in Caiml wherel n

sai d racks meansa baily Glemberqd®) hhvingh tiiy recéingro @A P6tticrAet 108PERaRA .rée'é?a) drhaw diert
plurality of I|gasreosibd (tosiaged drive teeth (64) on opposed 35 si des

t hereof; sai d r éeldriveegdae portianq(i 40)l b gaid) diivel rearcrasads hdving aCkireatesd asial wirhtn 88 édmpared to
i nt er medi ate g @rrebppnding tagiatwidt ofrsaig irivbinggarmedipmp(id4) @h saihdivene péar obarsai d r ack

menber rel ati ve s¢ thatsaidirachfmpanl d52) ispipptadiially eveghwa onlyrevdth she( Ry geat . portipnsali®e) whsaid
cl eani ng3evi @tiveagear wpnscal dne e@i Hherpol and Spich drivgn \gieary Rovtionss Hitd) drivingly Imsishi witly) one
drive and dri #agheto gear neans are characterised by: a drive or driven

gear portion, the drive gear portions (114) of said tuft holdi nq@drl ve gear
means bei ngs'drAF‘\?Pt% ?%@ mbegﬁggfea 'quw 1rﬁ§§r‘f§‘er i said L6k egng is chargeterised,

G

C

hol di ng driven ) P%’E'Pﬁr%‘g%{'lt‘ﬂ o 'eeraity: wecsd s ?8‘"5?‘/4)%%'?%@

ﬁ’
Sgg?g?gg) ma@ﬁldi\‘ré'ejcu ro g‘ Eﬁgei%u %uuh g;ﬁ%ﬁ Cra? neltaF SJiage pa%ﬁﬁj %7%

said rack 45 autonatrc c eanrn vrce as recr edin

preagedi ng c4, a'AWawaﬁﬁt?c' crbaﬁﬁd vIchaQ L Qﬁ’asrﬁ 4 '2‘6%&%&%‘ ééﬁr}ufgﬁ@(fm i%‘%ndatirﬁen
char act efj sed gbyt mednd 4 Ehatileiiled 8y:' €CEpPt acl e portion (96,108) an

integral dri ve Qrdriel brVRidorOGRAF p&ﬁtrnt the Niri(el §dr pdrfions (Pd) of said twrS Adiding &wsg&a%eans '
portion bei ng baifgpiviglylefgaded BiCSiRDlayk h&ind (52) $uk el saidauft RbldingQriveni godt RIARS(76) are
(16, 18). 6.  Amecipidcallybdoutererbi@radibip Omébaivy Gagagemént Giith aib tifve(Jear parfions \(108) € the twit
said tufts (1heidiB daveegeahM2poteans wigid Hoipng sabstantidl dreefof Plingn@igagembnt| witiesatdsrack
conprisim saimbarsufts; said filanments in each tuft being fused together at
one end to provide a generally solid, nmass-Ilike 55 body (17,19) for

det achabl e 5 nderaviopatic ¢leaping devicsuas 19tited 41 enyt pregeding Iclalm ghereie epjd & fwidingr drive Ard
(96,1 08). diyen gedr Gieats o eheeaiatised Pevi ce as recited in daim5 or 6

char act er i sed 1A uft Bolding reeppiacle pariiom! ?;%e?’ﬁ'd’"dﬂt%%@ of drivait ggap gartion(109. 11 Bins

di sposedn oprf@@r'?‘@p@?'%i%%“%ﬂ“e‘g%l?‘&p d &dsiichably retain thergirra it oijilaments (18418} 52) ;

AR ?E‘%Qteﬁ%} fpo i f"'&% com ﬁ%ﬂidhe'a%r SRR 0D bethaatiteidy:
sai d- v bei n Efﬁs ms s compre? ARl T enat b Lelal b el 908, e
anot her . otto&qb &eoatsofsa&ruh Q ri Tio8], a1 M

5
characteri sed earr ng nenbers il ng a cavity

(58) therebgt %%&orﬂﬁﬂ c@%@t@edicé £ fe8e8in'Glaim 5 or 6 charactensed by:

said tufts (16,18) being disposed in at least two rows dlsposed on opposrte sides of said rack means
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said tuft holding drive and driven nmeans therein; . m
driwe’.and driven gear neans .including drive and drlven g 2, 78)
each of said drive and driven gear nepipesg dofghudi ng |nt rmﬂm& Im
driven gear portions (100,114) and integral tuft holding tecepta :
portions (96,108); said drive and driven gear nenbers being rotatabl e W|th
sai d recept acI§2)port|ons ext endi ng t heret hrough and communicating with the
exterior of sai dhddute dneashaf paicyrowe ibbeg ofepBy immdenawiypsteggersd relzonship relalivetovane
said tufts theelher;a® An automatic cleaning device as recited In aim8,
char act-eri sed by'=he tedpeeahibyfis bt 92erebesit Towg beiagrivages andsshod) in el Ipngiy rlgivetocmes
openi ng (%2)- a?“° Be end comrunl cating wwth said cavity, said access opening
bei ng- a‘d"apt o rec roc rece| ve sal d rack rreans 5{2# 20 ] '
t herethr oug 'getﬂ‘\ﬁ o RY:Cl aj m 9 ,
wherein sai d b b rs i %%’d‘“’b@s ty7eq,anq gdaptpd b'°°°"’°
openi ngs whlch

°Fﬁ‘ d_f tatably
the 26 ec F% i@% Ir%] Incrudi?f Ve and0 J}w ! 0313 ;ﬁb d;g%%?f) e

menber s ther et eV| ce as

10, wherein sai d shid vmam%meﬁ ga Fn@ﬁ. é?é 'b :ﬁ@l r&a&ameamtheéaﬁm%ép@aﬂuer@oﬁlsn%ﬂawng

(52) having i nhéah@lgh @ koheidatrigbatth 1) exRABIVF bdiCookbif BSarihd) ﬁ.s.ﬁsa‘r 5 nzﬁrldqadﬁ
t eet h extgndi ngcmrsaialtuﬂgg,ekhﬁ | ongi tudi nal axis of said rac er and

I ncl udi ng-at |east one integral camlike guide portion (66) extending .
subst ant i al loy & sutgnatid€ledning Géviveah escisallin Craia 8] ciaittelisel By: gUi de portion adapt ed
for camm ng and tapuand botpmameadngtneiibensi(§456pdetialing dnaibédssIghehiiy B2)iadsnehid Edhtunicating
defined by t hewithceaiss savity esnid regeds$ Dpeningt wing srideptariati rbglprécally) recahd sali melemedns 156) d
beang reenbertbergBuudd6) for maintaining alignment of said rack menber
during reciprocal driving novenent thereof. 35 12. An automatic cl eani ng
devi ce as r d%iAn-gtameticrieanipg Hevicans reqiter ‘E‘I%B"El Pi Whereigesaifl bptiom mespher @Eﬁ@?ﬁa@tegﬁﬁd -
drive -gear. men¥ers are charagterised by: an axial WI dth greater than th
correspondi.ng ax@aturglityy ef, orgnin *hlﬂ!hiﬂf PK?eQP é'!élre;gm% F;MB‘F?) ftatably; MWQ\/‘%
gear mentférs \Aﬁe‘fﬁ*?"ag'ﬁlﬂg'f'%ﬂ’lt(?edlo Wt g grive a’d’l’?@bﬁé id drive gear

portion bei eabl e sald ra W t h =
substanti al qut Lf" Ieangg r(52 al“ o {0 sl s[;gcf tef'}?ﬁdgggi ng
t he associ-at ed VR 16 me on ° 3 Y:

V\/nereby '%Pccesoﬁ,byrﬁe a?EénP-ﬁl@ ?

r-eci proca cauntggiy- cafn!ﬂ(él u:&ﬂﬁo g%&r ulBiﬁdT%’cﬁz{cﬁon frd%ﬁng interior
aut omatic cl capiig ddfbdde @esaacs‘selob&%gl(@z)ﬂt@sia éaaty( BhPih nd & ddid BR@Hnk Wdmbers
meitbers (54; 56(54,88) for friamaiing idnmest oPsaid Bk nnbBFdifing BT CaI dAhY FBVeinBnt ARFRY, | al;
sai d top bearing nenber (54) having an enl arged boss-1ike area (57)

adj j acent: 3 Na2.entautiiapt Slebning devicais\recitédi Clah &t Whasdinythe driva pese Porfions qloo)d ediddrivé’
sai d-drive geageapoembme(:ﬁa&ﬁt)arisehevel n. 50 14. An automatic cl eaning device °
as' recited in arep gekekeidtignstec than thevdoaesponaling faeiallvddiid bictheTdrivire gear portions (114) of said
char@;t eri sed dsiyen gednanamibess- with\ebstantiaflyt enly theOlopdraonp-half of saist drivaltear parfiop Lkeing
shaf T (41); a qpordeghie bieseid mekambe( (32) - at t ached to said output shaft in
rotary erf@agemenith sy ¥ fhe lower onezhalf of-gaid Aefvmgeay erption £190):-A9939i59 $nei agsasiaied diven
means; 55 gestpogtion (13 4)gf saidgriyer ggay {“’“ 1§ ot aII and eccentrically attached
at a first end tHh%‘ Ysue Sq%@gg% sa°frso?E’kd O0AE MaRPrS ‘i"f‘é"&rfgc'%/’%B cownter-

pivotal |y attaGRESS sag G a second end of said crank arm neans,

e sl gl iaﬁ?c*é mﬁ 7, SRR ity igh oo
cl eani ng devi ce g§ tgpeg’f. @Jmésr@a u%gfn?g&er&'d & tJdC:Q

assenbly (14) i Ja %Blh@éda\{d eﬁrﬂ&% s'( I'ng a manual
switch el enent (151) for Selectivel y energl sing sald ery power ed not or

for transpatingh abrdtc WRRhingR¥AGER rédhodSRH ﬁyfp?&edusbea&mnm&& {né Dandid ridmber is
reci procal rmva\aia&snse&bﬁal d rack means for reciprocally counter- 6
rotating said tubétertpoierd rotod 20) MWingalioRtiBlk ioGipd siaitd1ing device as recited in
Clai m 1, wher ei aphioh gear ahberde0) attachedad sdichaiitpt shafeid rddyty erqgagementiigspdwitht r ack
menber (52) di sptseged owansd4d) pigagiagd saldpirdomemdang; nt eri orly of said brush head
portion, ssai d racenin@mbssand@tpiyorliyrant ectettdcally altachee atsifiedt bnd(1d 69id fadegear means; a
beari ng nmenber (al2¢y drive)shall meant {46k higatally aitached atrat fizstiond toof seseridcbnth ofisaid ¢renkchrm
menber and havineags.and connected to an end of said rack means at a second end of said rack drive shaft.

f
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axi-al- passageway for slidably receiving said drive shaft therethrough; and
a f¥-exi bl e val ve nmenber (124) carried by said bearing menb

with said drive shaft adapted to proBEPdt208 9Bhay fl uid sgullmmlmwmﬂﬂ
the interior of said brush head menber . 15 17 An autonatie ckeaning s

device as re |tedau| n 2ice V\herel r| E@' nber i's char acterised "
%nbg‘r bﬁgzl ng ae r P% no sa:ji ancil % d f\ﬁg manuaiis |t%h
adapted for flgx 'e ° 'e " ?ﬁ o r ,{Tﬁ §16r eéiﬁ?éogﬂﬂéo%n
fluid press urergtgﬁn sg] 6@ e te up sal apper val ve nenber

response. to recipr ane nt of said rack nenber 20 wher eby reS|due.

mat erial s. copg, aAnﬂa%mhﬁb cRhif fVibs s rbaa&:nwmerwh%ﬁ s Bk mshs i Whb:aE6RBA byt 8-
An.aut omati ¢ Cl eayl Shgsley teel mamber 952) [dRBbsbd) fok RbipRIcAGRSTbMENt HiteNof) bifseld brush head
conbi nati on W tdarign, %H@Fh@lé Inerﬁl&eaﬂdng(o%&?ale th 8 i Qhaft (96} d support stand

charact erijged by'a baarihg®bnibaw( 2y idg afehedl b heAtbiop b RRSFusA Mbdd Bemifet 4RY hdving an
mounti ng-a fi r sdajassapewag ik sy gtaiving [S8idi trive 3haft theretirdigh; saend adapted to '
recei ve the handh@extie @ive thebbergie4hairien iy aaid Bardimerhizer end agageahies withBld; drisashaft
base portion i recapseitngroside & erteagy Hdid seaigeiktive lothedintefie sewidthrush heddicesrber- t i on
(172) being of a hollow construction and adapted to receive a power cable
(176) i n g% of®chnrautometicripaningqenicas recitpdiin(Caliwy 16, whaeseip gl begring mrmbatits sbpragterised by:
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posi tion ¥eridi Bisessiifge mwag@maequem% Plﬂé‘ﬁﬂd'%“ 18, ¢iaps Bq"EOB Pﬂ?ﬁf"mm support est
| 1111111 || ACYRqEmsq enooquil «c | * 1. Automa

Rei ni gungwor r cg‘ﬁs E? "ﬁEH'ﬁ‘i'%éP'?ﬂ "‘\PBH- ﬂ%?@gf%’%m" He Prse (180, ’rﬂﬁ‘?n
Fl achen), unfa 41 udacedg ‘é"éhﬂl "tﬂ‘? P°“éF‘H’§?ﬁ'@‘1"faf a'ér?"ripefje H“e

BUr st enk8 posi
et e A e e rrﬂr;sg ﬁ% s .
I hrer Hin- und Eéfggec\%e sg'&'ﬁ el ne vvec se gegen

benachbar t erpoBpasdkit he-fnsﬁ‘ayag%ammn@arl enéerlﬁhrs Lraﬂﬁacahar 19, \ea.rsbréh.rama partﬁdaer séae ost

gekennzel ghnet ¢y, éﬁ r.Zahnst angenel nheit (52) wahrend lhrer vollen hin-
BEY

und her gehenden aélpriso BREWHRI Y\ EsI!I 8 SacBlolr uRd RS cdrRbPoRdaK@26) du dispositit de nettoyage ; et
BUschel hal t er - Zaldar paftie| étbt BUppag @idntal /(285) aliss8 @n ufe! pidéBaved Iagiartis i forfid B pigiSau
BUschel hai t er - fmby ¢t phssentiatiirdCHabitsuri suffiantaCoolr/ sibpdrisr &l dRgssitt,fy dmbreeng brossaidats ane
10 Rel he dpésitién mpiindal edrs e ibadpasnetiant bk matidfeszrédiducios e BEdoalpmtarschardisiesfinesgen
BUschel haést er - Rigjosts et plaeddens nac@kition sehdinlenggathofizobtale80, 84, 88) aufweist, die
bei der H n- und Her bewegung der Zahnstangenel nheit durch die

BUschel hal t er- Antrl ebszahnr adei nrdcht ungen i n wechasewei se gegenl aufl ge

Dr ehung ver swnsplicher den, ohne (selbst) In Antriebseingriff mit der
Zahnstangenel nheit zu st ehen. '
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t5 2. Automatische Reinl gungsvorrichtung nach Anspruch I, welcher die
BUsekel hal ter-Antriebs- und - Abtriebszahnradel nrichtunge

sind durch ein Korperel ement (92) m tEPO 208101 B1 ”lmnmr"m"iﬂq "I
BUschel auf nahne- Fassungsabschnltt (96, 108) und eifn

(material ei nheitlich) angefornten Antriebs- oder Abt rI ebszahnradabschnl tt
(100, 114),. wobel der An- trlebszahnradabschnltt ?\éoo an der

Antrl ebszahnt ad“é‘WFSEPﬁ gel 9"§‘9 %l(?é F'é“ piggnevo Achpn. (2 b "de" Fidchen), .
ent spr echende las ig t(8) w;vobei_
Abt.r | ebszahnra '|1 ?f§'° ‘1? ] 'ﬁ r:\!t}%it |
so dad di € Zahrf’é"te A ﬁig? h:? HSt H?"g 00 Pl ; "hd -
Ant r | ebszahnr a rin ’ 1) wese At %&ﬁ A %ﬁ‘ ﬁ%hm_ her’
kagnt und _di e tQQII\e ltee of' R 379 Q{e:}? hnrﬁ?jé’irﬂ rﬂ@ﬁd’?grz 76,

stehen. 2573. 841ah)! l\éﬁérfAhﬁ YRRradbrthuig T2 WCEIngHH QeiBgt dnd die
bel ‘el chgg di %ﬁ%ﬁiﬁmb ér{ olfbCARBARN VoA nﬁ@ﬁﬂfderl l@?nmdhl:feﬁ U&:hélhalter—Abtnebszahn—
| anggest r eckt € Sadeff Ehihaé?\g@@ eﬂeﬁé) alifaeist, dId bei @b @A- U@ ZhAnktaky enelnhelt

beabst andet en ApichidROSusabhaIb-AfiidbsAkradBRELARARA I waﬂww&sa nwmedmﬁ

wobei das Zahnsjeriagaihmd @SIEbMln AltBscingHifyVas 8d ZanslaRiansiinkis A seher]en
Antri ebszi hnen angeordnete ao FUhrungs- oder Leiteinrichtung (68) zum

Fahr en denrs h2.n-Autonctisaly GeiigurgeorBawggeacly Atgsuciah netichergdie Bilsthelaitet-aniviebb-atind, -
zu der BUschel iabiribbszabiredelivichisngain pekamhedichnétaind durgh ( 72) aut wel st. 4.

Aut omat i'sche RedimiK§metpiomentr i@t rih cpineric Blsthelavinalie-AassungsglRehinits  (96; e 108)eing heipem
di e B~achel hal t(ewteriaiginhpities -angafaimtemfnkiekss Q%rﬁbﬁﬂé@FWﬂ'@Mn@éipogé?@nWPQﬁ gaf rfay
si.nd durch a6 triebszabiradabscholt (108hsn deydAptriehprabnrasieiadchiyng Aiga EIARLe Pale Rt Blsqdie
Ant r € bsz&hnr acpaggrgqanqpt{etaxdalefgg? alg die entsprechende axiale Brelte des Abtriebszahnradabschnitts (114) an
BUschel hal t er - Aff fhtigh arf in Antriebseingriff it der
Zahnst angenel nI‘F@ ah Inh em enen nde praktisch nur m be I;ntrl:bsza:n:'a a
BUschel hal t er - Efﬁn f’?%?) Brﬁ?eLﬂq 9 (97%) EMTE R S, ARTRRgEIprpdabsghnitie In

Antri ebs- zahnr der

BUschel hai't eg- Aghf aﬁé%ﬁg b3t A4 Abebn [oddP 5156t Withet Caid) S8R Riahdsneinheit

fige Drehung™v okirns zeic X&%ﬁ%% \sg"%g Ml hﬁi}t&nﬁﬁjg? E.Bﬁt'(sél e Angsh R seitlich
Antri ebseingri flsailtahdddél AnfHebszahner @ g'g&g,ggﬂegﬁéntsﬂ eSisigenat i sche

Rei ni gungsvorr 'vFJB&iU{lH; PahhdlanBbridRHont GRBchAR ok niebszimbn \eRgcoitRéte

di e BUschg} hal trihrudgt bdef Déitointith@ing (éatzmn@hﬁrat die hindind IRGGshe il BeweLbhg ts Zahritangb-
durch oenen BUsflambitstelalv zu s Busagstals-altfebsiahir@finichfiby (7ayuiiweisnen angef or nt en
Antriebs:. oder Abtriebszahn- 45 radabschnitt (100, 114), wobei der

Fassungsabs c AniAuorsiisth&Feinigeigsaxriehting savk Mnepruahdbr 2 Bdeed, nbel ]t@lche]t 8jie Bsoheihaiter- . .

zu hal t en ver nefgnirieBs- uAdiiAbirieliszahoradsinRdlityngen gelpnozsichnet fleddwechnach Anspruch 5,

bei. wel ches di esirfdis Artédbs( Dder Afiishgzshnsadabashnitiy - wobek digi Agtrehsrabpradagschnitte (i 1) der
BUndel - von - j ewcBlischeliplter-ariviehyzaimipsioiughtung [dererh dre intiesgingsiff it et Aahnsteagenciahelt (52)
Fasern, ‘wobei oﬁ@e'Fl%ﬁ\erﬁuécheﬁ%!ﬁe"mb?zﬂ‘“ﬁqe'?’tﬁm‘B b%‘l’h dam RinorE ﬁ"tEf?dsA"t"ebs‘
unter ,Bl i dung eehsadabsehniiien £100) der BRshelakerAtobszaer \ngg) 'Rdld"gﬁg' °'
f.Ur e\dﬁs t r ennbdfjo@ %’h’g%t"é’ Lo WELYRYY ; sl raktisgh fé‘?‘ é'"Bz 82 sein m't
BUschel hai?er - I'—%Fg%ﬁl?ﬂ?g'ﬂ hnitte(n) (96, 108) m teI nander verschnol zen

sind. 65 7. s U | r OFLS 'y
sl R SIS A8 Rl Ao
% @8, %&s%ﬁlem B brigeforndian mgrdaﬁeAbt@thn-

auf gegenaber| i ga
die BUschgl In rJa hm e1114-)r'w nmhégﬁnﬁ?a%%ﬁlﬁ bﬁ @&h&%ﬁsgﬁfaﬁ\ﬁﬁéh QfEFasern (16, 18)
gestaffel ten Veg |$a|tm+ nder _ * orlentiert sind

und di e ei nander benachbarten Blschel In Jeder der Rel hen relativ

zuel nander J@neAdigmakisthymeiigeHgaudrictging| nbev Anspriith 8 bsizvesicheratisl Bilsehel 18,18/ gekennzelch-
aufwei sen. 5  neténd cumat i sche Rei ni gungsvorrichtung nach ei nem der

vor angehersden Asis piidelven jegdllk eierfeln)iBiivhe thilddodeo polpharercFilamentanrider fasern, _
Lager el enent e (veobet diGiilamehite odevnFaser dmiedeimBilsehielrameindo Endenunter Biidehg éinastin evgeantichen
dazwi schen di e Bassieéne massharigen Kprpers (Fs19Lifitidas Apanpire Bigedtaen urdhidqraygeiehen in die bzw. aus
auf zunehmen ver M@themeﬁaswh@am@ {96, 108 miteipandere/prgchmglzen sind.

-Abtriebseinrich en Antriebs-und Abtriebszahnradel enente g a},
auf wei sen, 8 dife # scbe ReligyrpsPairting |"?qh|A€fPé“°B\ﬁt°F‘;;)g pdadurgh,gp ke"“ sichhet, d A
Abtrie bszahnr ad%{?)g?ﬁm‘ﬂl {16¢! Tdﬂndeitgrzf)zwil@elhen auf gageniiberliegenden §ﬂﬁg F?rl qam?&ngenem eit

oAt 1 ebew i BT TP e 7 Rt o% i oI Bt YAl G

durch sie hindurch erstrecken, mt der Aulenselt des unteren Lagerel enents
(56) 1n- Verbi ndung. stehen .und di e BUschel 1@ufzunehnen ver mgen. 16 .9.
Automatlsche ‘Rei-ni gungsvorrichtung nach Anspruch 8, gekennzel chnet duf ch
obere und untere Lagerel emente (54 56), die ameinen Ende eine mt dem
Hohi raum i n Ver bi ndung



st ehende Zugangsof fnung (62) festlegen, welche die sich ch S|e

er sereckende, hin- und hergehend bewegte Zahnstangenei nh Uﬂﬂ um,”",
auf zunehmen vermag. 20 10. Autorat i EFh@ 2084GINBYUNYSVOT I

Anspruch 9, bei welcher das untere (Lager-)El ement (56) gekennzel chnét i*st
durch elne Anzahl von Im wesentlichen symretri sch orlentierten O fnungen
oder Bohr ungen ogipdisiadidr en Auf nehrmen der sich hi ndurcher streckenden )
Fassungsabschnlq gingngey b arton BUzghel incloder dan Rejiip relatiy zusinandie rlewplis dabwenhesind)
25 11.  Aut or natde8eRangky ﬁﬁé@ﬁel’?@ﬁ?iﬁ?g nach Anspruch 10, beI welcher

s 1% e Chge g% g;;w : @‘?
di B rlc u 12}

mente ( festlegen und
Zagnlst angﬁnéah QI%PJAR en vérm gen,
\Qg ; ﬁ ot Z In g one : g t7§) fséne o Iml‘ﬁ'-] u triebszahnradelemente
kurvenar ti,gen % Ftﬂiaﬁla‘iemhgﬂa{e Ijzvglwlﬂﬁﬁpﬁg iafég; %;bsch%m € 00 §9

der i-ange er StyoBélkle Anfiebsiah @%ebb!ﬁﬁhr&ﬁt Emd@.feh HE.M&&WJ.& %sd‘n%aﬂ Qlah E&rch
abwAl zend. und fsieMiraieh BisirecRdn@t derUGEAHBSE RS uktstae Lgbratefénts @6)8n Vetbirding!btehen und
Zugangsof f nung deGilischienauttarivhinerVeiasgah.( 55) und I n el nem der Lager el errent e
(54, 56) 95 festgel egt |Ist, zusamenw rkt, urn die Ausrichtung des
Zahnst angene$.e fatomstisoiel Redmdummrﬁuhmng bt Ahsprge b,q:jodaﬁnzekh’iet dedsbewegung

auf r echt zuer halobere und @nterd\hagsraleivieste [{84, BB dib gualyeu Endec bitenty deva dohivdon [T Viethindlidg
bel wel cher di stehende [Zugangsdfimung (ibfostiepén. welckieldddjictddurch sie erstreckende, hin- und hergehend
Ant r i ebszahnr adevests £Zghpatangengioheit (52} aufzanehaten yemdg.dur ch 40 ei ne axiale
Breite, die gr88er Ist als die entsprechende axiale Breite der

Abt r%bszé‘hn &gﬁg‘éﬁ‘fﬁ'ﬁ B%"‘ “139519“"%!’@4"9 ABeh fespriohy Anbeh avelckarsiag anterg dLagertiFlement (58)
praktisch nur @8 des Antriebszahnra ab- schnitts mt dem
Zahnst angenel e E' °" i'&:ﬁ%} flep Y 'B?tﬂ P"erﬂ%bﬁ ¥t 9dep Bohgngen gymcdrebibaren
HaUfte des Ant 3 RFERTEireS ¥Hes u@%df’@rﬂ?‘f anrieRgsiund Apidebs-
zahnr adab hni * 6°er Abtri ebszahnr adel errent e | n Eingriff steht, 45

Z gt ? ?L ES ?a H ﬁ?’ 1'; N rathQl’u@ﬁM@aéﬁ? E\Qﬁlg g s er‘r?Fu:l}yf 19 e ghe! naD; %Qﬁg%genegﬁelt gekenn-

Abtri ebszahnra
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und das Obel’ e lnﬁ@taﬁ&iseéli%ﬁt angéiéhinten NRuRGHeRIgeN FERHINYES oddk LEIRALIANHE 36651 L Bich praktisch -
erwel t erten naltngaddriliegn elBescki, alwdided,) zur Auf nahne der relativ vergrolerten

axi al en Br el t e udd:wobkh tieri keivarmaige Lelebdesmith abvislzend drA0fihrehair it oifs: fzugbivaridten therfiche,

Aut omat.i sche Raliendugsbrdies Zugangsd friuog (52 icdienciahieaumd(s5) und rim sigerh eadiaperélaingnte (54 6)

bei . wel Cheﬁr dadesigeledtf ish @udamprehvddtt) v dib fesridhising des Zbhnethnperplements bei seiner hin- und
bat teri egespei dergehenen dntrigtbeweging auresbteuethalidmbar en Ausgangswel | e (41), 20

ein an der Ausggngswel le nmit dleser nitdrehbar angebrachtes Ritzel ei ement
(40),sin nit® WFGSP'?eFG‘i"?P"EiVH' ?'wnﬂ @9@ ABTREHSE 15| Bl (velcher) diey d\nifriefszahnradahschiite
- ' .

ei nem ersten EAIR r% } ?'?18 ’FP‘F faﬁ'ﬂdlﬁf‘ﬁhr g’%brac te ?"H i
’ sE Iﬁ? men 'ﬁcl;ﬁg:égr scﬁ gﬁg R ? fofe 1

9 = 1,
Kur bel ar m&] ene 14 eﬁr'?A g
) mit dem zngeord A%tnebs-

zwel ten Ends d
PIYR

ot Z
dem 6 eonelp, n? 1S
Zahnst angen, -Aggﬁn}agﬁ,g&g (P14} 40 hotri zah |gungsvo
nach Anspigich 14.qafQiifeRaHaeioRRR! w is8) @uﬁ.-%ena &h Feﬁ %ﬂtﬁefoézltaﬁrlracagém nte
angeor dnete St auaande Ao o b be B L s gof ¢ i
(151) zum seeictiven AKtIvi eren des batteriegespeisten th ors tOr die
Unset zung defs. RuwhaiuR- ReldigungsvorBishRgg Gach MspRIEn s daddn ddRermkdiindl] s dit)Chgerele-
her gehende Bewewdegs4iss) Zahnst angenei nheit zwecks wechsel wel ser
gegenl i uf pger BusedinemgpotjerereBMEtEHE gefdriB sind 8)d. 16. Aut onmati sche
Rei ni gungsvor r idehehsregLagerelameiy <54 ire Berdich lseinesvalrios Eedes cinen Zaeitsstbm napermudtiger Bdréich
gekenn- zei chndd?) iyt Aufnghrod daryelatlv vesgriBettemapiptent Breitekdee dntietiszabbradalschaitiec (160) tdarin
(52), das zur Rgfwsistund Her bewegung | m I nneren des BUrsten- kopfabschnitts
angeordnet und mt einer Antriebswelle (46) gekoppelt Ist, sin fest an der
| nnenf i acPfe Ue@“‘B‘F’F@Fh?nRG Mguspprdehtung el I9inam hdlas volapgpbondpre memﬂc(wlzb@b welgher das
el nem axi al en F "'E&thﬂ'é?tschl ebi | chen Auf nahne der Antriebswelle

( dur ¢ h dl esen élnen pa%er%gespelglen Motor (20) mit einer drehbaren Ausgangswelle (41),
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durch) und 20 sin vom Lagerel ement getragenes und m ¢
Anth-'ebswel le In Eingriff odor Ber Uhruna bri n1gbar es fl ex1 t}l m:“uwgll
(124) zur "Herstel lung ei ner El nweg- FI B 848, gﬂtung rela

des  BUr stenkopfel enments. 17. Automati sche Relnigungsvorrichtung nach-

Anspruch 16," bely, W&?R Qﬁl A oS SRR naP G156 s BRI 49, 1St durch
si n K6r per el emeg] ¥ g h ae?;gﬁaeg% é%;fa %@gﬁ e&ﬁ?ﬁmb&ﬂ&@&hﬁ&ﬁw und
flexible Venti | an$|°|9nr§:na @Jracﬁl@@%?’b bleméh? f@fabm ersten Ende schwenk-

Kdr per el ement s eaa%%dmezwa&n IEh@PdRB VB AbrrisleRls twér&rndedeﬁmaean Swdbrt 8448 Ghitl ddm
Abhangi gkept  VOginddiERGSTad ZatinStirgnaiRbit Velbandehe Zankbtargbh-Ritiebewdlle 48). SChl i el en
vermag, der entsprechend der H n- und Her bewegung des Zahnst angenel enent s
abwechsel nd ag/f Adsatche REIRIGUNGHOrGHNg nadhi Anglreuia1R] geRanagRbiEt diwb d, so daB im
BUr-st.enkopf el engind imantieten IdbGuéisiRtic ladeoidndte Sidtersthalfo@hd@dnuid @ gamit éiidneland-Schalterele-

wer den. 1& Aut omert (150 mRekktiverLAigdarar desbatiaiogpspaistén Mdtore fiir dierUmsokzanggiohBreittene-

Anspr Uche :don Kogdag nias iRtanrads (42piimeins Tinagsd dagetrondes3 Bpwagakd der Pahinstangereinbeit zhecks
Tragst1'nder -gekesshseinsistgegenidgligedreiving 8¢ Bischelddth 1®or per nit einemim

wesent | i chen hohlen Basistell (170) zur Anbringung einer ersten

el ektrischen 1Eaﬁé¢m“ﬁ1%ﬁeln%gmfvonhhtungumacmwwmé dpeis wei¢hqie dig \gahnstangeneinheit gekenn-
Lader ei nri chtu @Eﬁhwel senden Giffstdcks der BUrsts, wobei der :
Basi stei | i ne ﬁ%l@ﬂ&aﬂﬂﬁnﬁ' eny )efj%ﬁ%‘f Hlg; und éW’?ﬂk'E@ l"éﬁ“e"en des Blrsten-
nul denf 8r mi gen ¥B fsiangep “@q' WEP"‘?\'

it uaéz A P "%@?ﬂ%ﬁﬁ i B
angef or nt ey X .b%ﬁ%éere ﬁ.n%aan%' gcjéﬁ Amzbgm.éiﬁk gﬁf 9&? rastﬁ\Juﬁgemgéa%

Bflrs enkopfte i Flul Jﬂﬁ’l g
Rei ni QU”QSVOFFI uch 1 a ur%\ﬁwgekuennzel C net da ero

Tragstinder in Ser tenanS| cht SI ne im vvesentl | chen L-f6rm ge Ausgestal t ung _
auf wei st, WoRei ad¥atiéthe ReiniglBaSbPibing nbch/spradh 1, Hét woldRRdEY BEbIbIBRent gekennzeichinet
Arbei t sfi aghe neydutegr bar i st, um den nul denffrm gen Tragab- schnift (172)

i N ei ner i mwesamkérpé&biémont it blaa-h:‘amﬂvosgeeéhbmgjfmmgr(ma @obel ditgorterible Wertilelement ein an
mul denf 6r m ge Tdengpibs Shik dds Basisabe KepeorebhedtOangbbeinateshKlapposentt kufabisth asiches die
Hal t erung der Vofnung int Abbgngigheitianceineimo Fipidwrech fBxibal fzb didfhan, unidreuvsshitsfey vefeag, der
Basi st el | . si ch éntsprechesth téri Hirh end Herbawegunt dey Zahnstangerielemenie abwoshselad uf dee Wlappetven- _
ei ner waager echilelemeanhigusgetibt wigtle A BrisimsBlsstenkepirlomeast fnthalione Rllglsstéinges pyscarstorgy ausge-
fend. 20.  Aut on¥ieles #pEeRe| ni gungsvorrichtung nach Anspruch 19, dadurch -
gekennzel chnst, daB der Basisteil|l sine Auien- Fassu sel nri cht ung

ei nen ent spr dBhAFRRA] ﬁrﬁ@ﬁm%@ﬂﬁﬁ’t&’ﬁs@ﬁ%e "‘ "nf‘ B’H BrWF%HTtlﬁﬁé"“_.'.

uf h nder . |
au szzfﬁrﬁq@g;ﬁ% o f *%qgem;;w %ﬁ%ﬁﬁ ¥ %g{” ey
(185) auf vel st y W beu d stgll e dltll ﬁkg ﬁ%&idd?ﬂ gen

der Blrste In el

Rt ckst,anden ausZ %d Fl)é ag, angler |n |m %ﬁﬂél Cﬁmpverstauten

waager echt gr Lage e Q’Ib hiitt an Zéin r{c@eﬂ ngtd Bigefetntsd, hécﬁt?a@éhd&?ﬁémﬁngs%ﬁ (180)
zum Stiltzen oder Haltern"des Blirstenkopfteils der Vorrichtung (darin) aufweist.

19. Automatische Reinigungsvorrichtung nach Anspruch 18, dadurch gekennzeichnet, daf

der Tragstéinder in Seitenansicht eine im wesentlichen L-firmige Ausgestaltung aufweist, wobei der
45 Basisteil (170) an einer waagerechten Arbeitsfiiche montierbar ist, um den muldenférmigen Tragab-

schnitt (172) in einer im wesentlichen lotrechten Stellung zu haltern,

wobei der muldenf8rmige Tragabschnitt vorgesehen ist flir die wahiweise abnehmbare Halterung der

Vorrichtung an einer lotrechten Tragfléiche, in weicher der Basistell sich im wesentlichen senkrecht zur

Tragfiiche erstreckt, oder in einer waagerechten Lage mit dem Basistell und senkrecht dazu verlau-
60 fend.

20. Automafische Reinigungsvorrichtung nach Anspruch 19, dadurch gekennzeichnet, daf
der Basisteil eine Aupen-Fassungseinrichtung (28), die einen entsprechenden Innen-Steckerabschnitt
(26) der Reinigungsvorrichtung aufzunshmen vermag, ’

65 und einen materialeinheitlich mit dem muldenfSrmigen Abschnitt (172) ausgebildeten vorderen Trag-
oder Stiltzteil (185) aufweist, der eine solche Hhe besitzt, daB er die Vorrichtung mit der Blrste in
einer abwirts gensigten Stellung zum Ablaufenlassen von Rlcksténden aus der Vorrichtung, wenn der

~ Stéinder in im wesentlichen waagerechter Lage angeordnet ist, zu haltern oder zu stlitzen vermag.
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