WD 98/ 26730 1

PCT/ 1 B97/ 01357 Toot hbrush conprising a brush nmenber having bristles
of different |engths, and brush menber having bristles of different
| engths for a tooth brush The invention

y)

relates to 0 ush conprising a grip nmenber and a er
connect ed t(;%‘}ﬂ?g&gﬂ]p menber, which brush nkenber has a | ongi 1%3‘@%M| S
and whose end renote fromthe grip nenber carries a bristle holder which is
novabl e Téhbrash conyprisinga prush miember hiviinghbristles bf diffecdntl ésngihs, amlirustd on

t he brush nmenbe 0 as .to be pvapl e. w.t h respect to a hol der axis which
ext ends t r an@FBPELHAYMEPTISHES ?%% e’teﬂgféﬁﬁtpswg%%mgﬁg’mgh whi ch bristle hol der
has a hol der surface which extends substantially transversely to the

hol der axis and fromwhich, in the area of the holder surface, bristles
project transversely to t he hol der surface, which bristles together -
forma bristle field and are arranged around the hol der axi s and of

whi ch the peripheral bristles situated at the periphery of the bristle
field 10 are |onger tharThehigvéntionrelates tn 2 tnothbmshrcompeising acgrippmemberf andiae

bristle field. . ' [ f f, S, kO a
brush rrenbergrflﬁ)‘} mgn':[bslbf%retl:}g%?o % &R membeI,g\?rﬂfgﬁ %ﬁe&r%b’g%h%egn g l%’?ﬁ%]ﬁ%@ s
det achabl y tandewlsse endeerhete frin thecgripomeinberucatriesvahbriste tholdsh which is meovhlsle has
a longitudinal axis and at.one.e carti a brist]le holder which is
Tovabe 15 WpEhA CaELRAOn, SUIGh bride ipfcer ypbutad i B8 Seveh et 0.2 t e

t he brushsmemBesblée with espect2 a holder AR aiHich witédds hagpefselyt 1o the lodgitedindbakis and
whi ch extends transversely to the |ongitudinal axis and which bristle

hol der has aWhish @aistie;helderchas grholder surtansfeluch, gxtengdsspbgtantially sransygrsely|tg e ¢ he
hol der axis ﬁ&@erfa&f%;%\tﬁgﬁ&ﬂ ,wﬂi@ﬁtibﬁ]ﬁgfopﬁxe ]EhBﬁlePQir%é, Briike ﬁ)jec'é’&hﬁévkﬁél?l to

proj ect transverse ] e surface, which bristlées togethe
form a bri stthe hbldet surfasd, whish dristiesgtogethar forme a tbinistle feldppd are arsasiged araung fthe

whi ch the peg| rl : [ [ r '
ferd | PollGhd anddriniffud gelfhit ok Rt b UE perBher U i bridle Hela
bristl e fiDel ate longer than the bristles situated in th&Ginnkr part obthelbristié: field. t he t ype

defined in the first paragraph and such a

Tﬁe inver;tion further relates to a brush member for a toothbrush, which
brush member can be coupled detachably to a grip member of the toothbrush, which brush
member has a longitudinal axis and at one end carries a bristle holder which is movable

15 beyond a center position, which bristle holder is mounted on the brush member so as to be
mo.vable with respect to a holder axis which extends transversely to the longitudinal axis and
which bristle holder has a holder surface which extends substantially transversely to the
holder axis and from which, in the area of the holder surface, bristles project transversely to
the holder surface, which bristles together form a bristle field and are arranged around the

20 holder axis and of which the peripheral bristles situated at the periphery of the bristle field
are longer than the bristles situated in the inner part of the bristle field.

- Such a toothbrush of the type defined in the first paragraph and such a
brush member of the type defined in the second paragraph are known, for example from the
document DE 43 09 035 Al. This known toothbrush and this known brush member comprise

25 a substantially circular disc-shaped bristle holder carrying a bristle field which can be
enveloped by a tangential surface formed by a cylindrical surface. The bristle filed comprises
tufts of bristlés arranged in an outer ring, the bristles of all the tufts arranged in the outer
ring have the same length. Inside the outer ring of tufts further tufts of bristles are disposed,
of which all the bristles also have the same length but the length of the bristles of the inner



brush nmenber of the type defined in the second paragraph are known, for

exanple fromthe docunent DE 43 09 035 Al. This known toot hbrush and
t hi s khown brush nenber conprise 25 a substantially circular disc-shaped
bristle holder carrying a bristle field which can be envel oped by a

tangential s % ormed by a cylindrical surface. The bri |
conpri ses W& u g:fso of bristles arranged i® an outer ri ng,sé‘#zmj%%lg% es of

all the tufts arranged in the outer ring have the sanme | ength. Inside
the outer ritfisdeingsinatler than ther length tof thef bristles of the tuftsadistiosqbivettie outer ringf

which all th | St . . b h engt h of the
bristles of @H}gﬂé tr'i])nt(ltax? %rn?ﬁéﬂe]ﬁ%ﬂﬁéﬂﬁ{@%&gggh&e, % wiucﬁ ere9s a stepped _
2 transition between th&@ifts liBhe QS Ting and the tufistiasibethepristi@fied; t han t he
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Lo The bri st FETFRIECERE QHFine Forris AL Pra eyt e v Rripthbii nd e Sgows
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inside the bristle field, conparatively good cleaning results are

att ai nabl e wWtHfagREY-known t oot hbrush and the known 5 brush member, but
tests have reveal ed that ¥ng '
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further i nprdefined in thet firist paragraph andea brusk member dftheriyne definediin thersecond
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resul ts. 100 According to’the dnvention,tin ordee to achisviei this ,objedt i £l@othbeush
achi eve this [ect in a,toothbrush of .the type defined in the first
ey aph b B dein bk e ttheraph, b trca Sndh BP B 166t et e, Bristls oF the
bristle fielwgkistierfildadarpea arshnd ik holistaixisaatt Sodided b9une Henpheienveloping
non- st epped envel opj ng .surfaces which are inclined continuously wth

respect to tHERA Wi wmwd&nmyi@m gespect to the halder sugfece f theistpi ng
surfaces arenGlidraManh pvaIs ﬁEts{n%dey.-ai'd“ar?angﬂF 8REnENS ih 'ltvfsﬁﬁfetﬁng Nftersect one

another along a line of intersection at the |ocation of t he "hol der axi's,
and t he [Pneangther alongjarfinerofdatersgetionsat thelocationcd the holdergxisy and theslinexafends

e, 00 i 1l o i o

of the bri stbroslf membernfThus; it it adhieved than thecvacintiomindevel of thehfeee ende of terbrisdes
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20 and the continuous variation in level of the free ends of the bristles of the bristle field is

essentially mirror-symmetrical with respect to the holder axis and the line of intersection of
the two enveloping surfaces, which line extends transversely to the longitudinal axis of the
brush member. This has proved to be favorable for a correct positioning of the bristle field
with respect to the curved tooth surfaces, which surfaces are 'essentially mirror-symmetrical
25 relative to a surface tangent which is also oriented transversely to the longitudinal axis of the
.-brush member, and consequently for a satisfactory cleaning.action of the bristles of the
“‘bristle field. Furthermore, it is to be noted that a construction in accordance with the
invention has also proved to be advantageous in view of a simple implementatidn of the level
variation of the bristle ends, i.e. of the bristle field topography. |
30 It is to be noted that from the document US 4,399,582 A a toothbrush in
several variants is known, including one variant comprising a bristle holder and a bristle field
arranged on this bristle holder, which both essentially have the shape of an "eight" and
whose longitudinal directions extend transversely to the longitudinal axis of the brush
member. In this bristle field the free ends of the bristles are bounded by two enveloping



essentially mrror-symetrical with respect to the holder axis and the |ine
of intersection of the two envel opi ng surfaces, which |ine extends
transversely to the |ongitudinal axis of the brush nmenber. This has
proved to be favorable for a correct positioning of the bristle field
Wi th respect y syﬁ% curved tooth surfaces, which surfaces ar 1‘(315?'}?6]5 Al 1y
m rror-symretrlc 35 relative to a surface3tangent whi ch |sﬁ:a SO orlented
transversely to the |ongitudinal axis of the brush nmenber, and
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bristle fiel | t M%P Ofhd'
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menber. In this bristle field the free ends of the brist]es are bounded by
two envel opi afgas can be obtained. Hopgoverg particalarly on account of the orientation of the line of

3 ﬁgﬁé & ;ﬂﬂi i I ned
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but whi cHO0domember the yatiant tknown frompUSet,328,58n4 it dnc po wap smitabte fovlacherreetxi s and
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| ongi t udi nal toathbsushfin hbxmrdunusmmmm:)mvmdbhawﬁmﬁ M ety sdiblerfos thisowingltdl tif 5
t he vari ant t he, kn wn 9{9 brush I nter alia has the advantage, descri bed
in the docuné}?facterlsuc “HC% gdwvertion. h ot poth the upper row of teeth and

the | ower row of teeth ofMoredé&! itGisfo be noted that b SdiBItusH in' 2PeraPviRiahis T8 kad\h
t hat partly a corrpar atlvela)éa ood_access to hard-to- ge - at. areas can be

obt ai ned.1SHoltemdhe dpgyment 38 331 Ad c I this knownyteothprush the: hrysh mempereend; which
of i nt ers%@.%te%ﬂfmé %ﬁ‘p In\eﬁlbanar&k %Bi wryS&{ef BrEsRe hame@bﬁﬁk carﬁeg two bristle -

| ongi tudi nal axi s nber t'he variant known from U

4,399, 582 A haojders whes:mm each 4Chwler mth Zespent te ghe holder agissyhichhentengs alranmesely
bI’ISt|eer| t SR

to a togttﬁ%?%gﬁﬁ(?ﬁﬁ%lcs o‘? nce p‘fl&fﬁt ﬁgn:gnven f%fnﬁﬁﬁ@%itgab@%%ﬂ]%&% m
sui t abl e f or FighresStoof thg documdnt DE 44 38 @At Adt erpasttthe bfisties wf eachodf thérewo bristle

| nventi 0 fields arranged around the holder axis has free ends bounded by two non-stepped enveloping

surfaces which are steadily inclined with respect to the holder surface of each bristle holder
but which do not intersect one another at the location of the holder axis but along a line of
intersection in an area laterally offset from the holder axis. Furthermore, in this variant of
the known toothbrush the line of intersection of the two enveloping surfaces does not extend
25 transversely to the longitudinal axis of the brush member but parallel to the longitudinal of
the brush member. In this variant of the known toothbrush, which merely because of the fact
that the brush member has two bristle holders is of a totally different construction than the
toothbrush in accordance with the invention, it is to be noted also that the fact that the free
ends of the bristles of both bristle fields are bounded by two enveldping surfaces which are
30 inclined rélative to one another, has no positive effect on an accurate positioning of a brush
head with respect to the curved tooth surfaces, which is definitely the case for a toothbrush
in accordance with the invention owirig to the characteristic features of the invention.
In a toothbrush in accordance with the invention it has proved to be very
advantageous if the free ends of all the bristles of the bristle field are bounded by two non-



Moreover, it is to be noted that a toothbrush in several variants i s known
15 fromthe docunent DE 44 38 731 Al. In this known toot hbrush the brush

menber® end whi ch is remote fromthe grip nenber does not carry one
bristle holder but it carries two bristle hol ders whi ch are each

adj ust abl e V\Wd} ect to the holder axis which extends tr

to the longitu |8;nz§ axis of the brush nenbed. In a variant g{iﬁz&ﬁ#@ﬂgéom

t oot hbrush, shown in Figure 9b of the docunment DE 44 38 731 Al, a part
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o PCT/ 1 B97/ 01357 gst ng’eﬁ’ elne\s/éngmnge guvgeegcses
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the bristle Lfish WaY it is achieved that substantially the
entire brist‘fbQi pogf W%&swts inits positioning with respect to the
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In a toothbrush in accordance with the invention it can also be
advantageous if a tangential plane to each of the two enveloping surfaces can be construed at
the location of their line of intersection, and the two tangential planes include an angle 8
with one another, which angle lies in a range between 110° and 175°. However, it has
proved to be very advantageous if a tangential plane to each of the two enveloping surfaces

25 can be construed at the location of their line of intersection, and the two tangential planes
-include an angle 8 with one another, which angle lies in a range between 150° -and 170°.
This construction is-also advantageous in order to optimize the positioning action and, at the
same time; to optimize the cleaning results. '
In the above context it has proved to be particularly advantageous if the
30 angle £ has a value of 160°. Such an embodiment has proved to be a particularly favorable
| solution in practlcal tests.

In a toothbrush in accordance with the mvennon in which the brush
member in addition comprises an interdental bristle holder, which is movable beyond a
center position and is disposed adjacent the bristle holder substantially in the longitudinal



pl anes. This is advantageous in view of a particularly sinple

I npl enment ati on of the |evel variation of the bristle ends, i.e. of the
bristle field topography. When the bristle hol der
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enveloping planes. This is advantageous in view of a particularly simple implementation of
20 the level variation of the interdental-bristle ends, i.e. of the interdental-bristle field
topography.
| In a toothbrush having an interdental bristle field, when the interdental
bristle holder is in its center position, the further line of intersection of the two further
enveloping surfaces and the longitudinal axis of the brush member may include an angle
25 which lies in a range between 60° and 120°. However, it has proved to be very
advantageous if, when the interdental bristle holder is in its center position, the further line
of intersection of the two further enveloping surfaces and the longitudinal axis of the brush
~member include an angle ¢ which lies in a range between 80° and 100°. Such an
embodiment has proved to be very advantageous for an optimum contribution of the
30 interdental bristles to the positioning action.

For such an optimum contribution of the interdental bristles to the
positioning action it has proved to be parﬁcularly advantageous if the angle « has a value of
90°. In this way, the positioning action is assisted in a particularly suitable manner.

In a toothbrush having an interdental bristle field it can also be
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However, it shbstantially énja (Vostiape aud intersect orgianothes glong lie, of\itersection at the location

I nterdental Jpry d s, b1 et r 111 eLr.ll.ne

of inter sectu?(gllhes%[#lg%r%ksf \%d P% rlkrﬁedrftlgtﬁi\;sg{%% or@ﬁ) %h’H %@bg’%ﬁ ?"ﬁé&"é‘ﬁ&%‘{]udi nal

axi s of the tiansmelsely to thedorgitudinalaxisoef the) brusly membentThals, itiieachieved thiandge

bet ween and 100Jerr]. .Such an nbadi t .has pr.oved to. be very

advant agg(gusv apigo {1?918@ ioﬂ'ﬁfﬁ %‘E?n‘i"rdi‘ of e ’sgf’s {’?1@3 QB‘“?‘? ﬁ?lg PgéﬁP%fPE’HFl? Biles to

t he positi onk&fjdaet wdth the invention can be without steps and the fres éfids Gth® Bistlsd Fan be

contri butlor} of the interdental bristles to the positioning action it
t

d . ]
has proved tOrmsd $o-As:tP bgIsHRated afp, cantingouslysvarying deyel 3ufl dhy eqnitipuonsvagation ife

of  90[ gével of iH2 frdd! chd¥Va¥ thelBMRtIAOSH the BFLIRIfiAE id SBeritiallP Sfitroi-Sfnhérital with
particularly suitable nman ) I'n a toot hbrush

having an | He@PeldAhe heldercpisand; tae ling of ingsrsesfion obthe two enveloping surfaces, which

25 extends transversely to the longitudinal axis of the brush member. This has proved to be
favorable for a proper positioning of the bristle field with respect to the curved tooth
surfaces, which surfaces are essentially mirror-symmetrical relative to a surface tangent
which is also oriented transversely to the longitudinal axis of the brush member, and
consequently for a satisfactory cleaning action of the bristles of the bristle field.

30 Furthermore, it is to be noted that a construction in accordance with the invention has also
proved to be advantageous in view of a simple implementation of the level variation of the
bristle ends, i.e. of the bristle field topography. |

With respect to a brush member in accordance with the invention
reference is also made to the two afore-mentioned documents US 4,399,582 A and DE 44 38



WD 98/ 26730 6

PCT/ 1 B97/ 01357 advantageous if a further tangential plane to each of"-
the two further envel oping surfaces can be construed at the | ocation
of the further line of intersection, and the two further tangenti al

pl anes inclu gle [err] with one anot her, which angl e Ji&5.4 range
bet ween 60 an msﬁﬂlﬁ [err]. However, it 7has proved to beﬂ\%@ﬁlﬂﬁ,
advant ageous if a further tangential plane to each of 5 the two further
envel opi ng Ja} #Ade dscanst thecargwnpentation given herrinbefora (withrresiect toea foothbimsh ihi ne of

B e

w th one anot her,
130. Thi s i ¢nwestign.advant ageous for a satisfactory cl eani ng of the
i nt erdental spaces. . I n t above. cont ext it hgs
proved to be particul arl J® 2R7IsHeHbsT o F@f%ﬂ%ﬂ"ﬁﬁbﬁ 'é’v‘frgﬁop]lpﬁ?ésprngtap@ of
120[err] I.5 Swely sivastageods ifcthé fiee endy of\atickhe bgb&smgrthé &ﬁﬁtl@ﬂg&’d hra\thAdddeby fvo
practical tests. . . . According to the invention, in
brder to acAPRSEPRHLETBIoBInE SHifARes avhieh o, inclined copsinionsl Witk £PBRCHAP (3 BOIGATLs
menber of t RerfAckRSF 1B bHARCholder! REhESGAN iPAhRIEd BBt sitiRnfidlRAthe entire‘-ﬂgﬂtﬁﬁm

e

at least a part of the bristles of the bristle field arranged aroun

hol der axi s figldeassists i dts Pesitioniyg Wigh respecisto b eurvedhsusfase ofi g tenth.f whick iswery h
i ncl | ' i - . hal f th
are 1nc '”eggf@&%h%%F hg;ée[lﬁ& !aleamg% P?ﬁ&%ﬁ& bPtht *L?mg% d&fiﬁe ﬁﬂEStLebaxge[?d.o the

bristle hol h en opi n aces are arran antially
in a V-sKhpe and int er sedn a brnsh amamber in a¢cordpnee with ¢heciivéntips rishkastprovedato behe

| ocati on hsS, , | intersection of . the two
envel opi ng § ﬁl}tgglgg%g%q{g%géusaﬁhﬁ ttw;%}(r%‘g%‘/]gﬁlsné Is§'s??°§£ P?%e"t°f'8?f§$¥ hﬁ‘? FEYelaping, - of

t Ee ]E)r_ ush ngrmeyf. .’l‘hT.~hisE)&.d_va'uttai\g'eaueﬂmhw'f 'ieweg a_tliaﬁtltcntahg slﬂgple ;mplbﬂlthﬁﬁ%ﬂ of irllae}laiel of
the free ends.of the i.sfles of the bri st | e of a toothbrush in
accor dance W’%fg%@'@?ﬁﬁ Sscldh éhe\/\ﬁ’rl“ﬁl_ﬁdfaip@ﬁ%mmd the free ends of the
bristles can be - for wanike BistleholRr & Ui RfteP postiGiPiAld BHSY fle¥nbéA i NG
| evel, and the continuous_ variation.,i evel of the free ends of the

n I
bri st | esl ot 2¢408aBFe Bithehe fnyerpians thedlinenf; interspetionyaf ghe tymerveloping| supfacey may
respect to tfgnd'Qd 4fin ('?ﬁ, igrS&C}aﬁébebcltW% 6U° dn11208Efeidiod ttﬁglefl il axiﬁ of

envel opi ng surfaces, i .extends transversely to t orngl t udi na

axi s of thethsrbrash membes. Hopraver, Habasproneddotbs veey advantagepus ifamhen therbristipr oper
position naﬁafd £ 35n ?fs'céﬁtEF Ssition (! e cff%ﬁi%?s%&i&noofttﬂ«?tvf&’éﬁ@%ﬂapin OsruP&ces nd the’ -
| cﬁ a P y rél SR

surfaces’, r sur ces ate es$enti al mrror-symetrica atl ve
sur f ace t andpngitudinal axishofcathe bensh imember inchtde dntangle sos ewlsich liest in 4 fange between 80°

cat s acily grLTT, Righ A AR IR HioveBl e vy ERARERAOE I Seaplfo Rbiye an

Fur t her nor e pptithumokitiohiagactied t hat a construction in accordance with the

i nventi on has al so roved to,be advant ageous, .in view of a si | e
i mpl enentation of the | eﬁb?rds“'a?"i 359138?136?“5??? Y positioning action it has proved to be

very advantageous if the angle o has a value of 50°. This provides a particularly good
positioning action, as a result of which particularly good cleaning results are obtained.
25 In a brush member in accordance with the invention it can also be
advantageous if a tangentjal plane to each of the two envéloping surfaces can be construed at
the location of their line of intersection, and the two tangential planes include an angle 8
. with one another, which angle lies in a range between 110° and 175°. However, it has
proved to be very advantageous if a tangential plane to each of the two enveloping surfaces
30 can be construed at the location of their line of intersection, and the two tangential planes
include an angle 8 with one another, which angle lies in a range between 150° and 170°.
This measure in accordance with the invention is also advantageous in _orﬁer to optimize the
positioning action and, at the same time, to optimize the cleaning results. '
In the above context it has proved to be particularly advantageous if the



bristle ends, i.e. of the bristle field topography.
Wth respect to a brush menber in accordance with the invention
reference is also nade to the two af ore-nentioned docunents US 4, 399 582 A

and DE 44 38 WD 98/ 26730 7
PCT/'| B97/ 013 731 Al, because the argunentation give fore
W th respect E‘tzo a toot hbrush I n accor8ance with the i npcﬂﬁ %{}9?

| i kewi se apply to a brush member in accordance with the i nvention.

In a brush nangbep hanaxelerafd60s Svich lantembodimeathasoproved tode gopartiedartyofaverable

very advant a o€ f f ends of all the bristles of the bristle field
are bounded %’3‘3@0& pr;&%%]o{?&gt epped envel opi ng surfaces which are inclined
continuously with respectlnta)bmlkiemmdem accordamerwitic the dhvention, hnlvﬂtxd:leﬂlh(hkﬁkﬁr
In this way it ved that subs l.y, t.he. ent bristle eld
assists in |{n§mb5rsﬁ"t4&8 O SOmPHEFS AR enﬁgl’{‘ﬁ!f lb‘ﬁ‘?%&eﬁ E’Er‘? 5‘8@%‘? b%\yqneét h,
whi ch is $er¥enter positio afd asgagsosed‘ SdjacenOthe Peistle helast ynssmrafly rimqangiaxdhaﬁ
bristles of the brlstle fiel brush nmenber in

accor dance wiirection of the frEsh gsmber, whichiinterdsatal friggle holder ’f)&M’P@G |°arthg/brush
advant ageousyhi& 458 He GBI 4d KA 'ilffﬁﬁﬁ‘e'“} Holder Eﬁl‘rfié@ daﬂ?liy i;rr%%vlﬁm/ 2 8Phddsion

pl anes. ThIS I S advantageous 1 n view of a particularl
i npl enment at i ofthe ffunthes holder surface intergdentak bristles) projeet transversely to thksfurthercholddr t he

bristie fiel grgagxgﬁsi?? Ifﬁierdental bristl ist usﬁ’g er form an xﬁgrdmapbltl%ﬁ ﬁ)erh'l Vg\ﬂ ﬁre?cﬁs@%?gd

isinits cen ifon In a accordance
i nvent i orl0 t dteopiposite sidesiqﬁtamenwtplm wiilch hvaemds(tramsnxmlebptorlge fongitadiesl axizyof the

extend at an,a Ie err i,n rel to the
| ongi t udi nal Theis lﬂlé’wﬂr %3@591053 Moz ‘3%5‘38’ €t BTy
very advant ageosty auf/amagaeﬁk the €rebrends bﬂathe mterd&ithjdﬁisﬂbﬁarerbouﬁded@mrnon-stepped

position, the |jne of tersection of the two enyel opi ng surfaces and the
| ongi t udi nal e oping;SupfAges Y i ars dngiined cpptinygshy it g pectta the fupihet holprcsriage

a range bet Weihe SterdentaPbidstié Holdef rdlmcnﬁuﬁm@mgemeésr&wm%% 1BbRMMfAe Wanhbe

very advantageous in order to achieve an | rum posi tionli ng acti on.

' or der 180 et g Tarker diokler euryace of el aserdeatal bripismhlgeread Twetsons one enasher
very advant agegys ehnt i 9 BEndcbh b 30AuALF e UonBAAEE) and e TuRRE ST

a particula positioning action, as a result
parti cul ar | yintppsedtion efithe o furthdr tegveloping Isnr&ceaacktends n'ansversely to the longltudmal
axis of the brush member. In such an embodiment of a brush member in accordance with the
invention the interdental bristles assist at least partly in positioning with respect to the teeth
20 to be cleaned, the provision of interdental bristles shaped in accordance with the invention
having an additional positive effect on the cleaning action in the interdental spaces.

In a brush member as defined in the preceding paragraph it has proved to
be \.rery advantageous if the two further enveloping surfaces are formed by two further

* enveloping planes. This is advantageous in view of a particularly simple implementation of
25 the leve] variation of the interdental-bristle ends, i.e. of the interdental-bristle field
topography.

In a brush member having an interdental bristle field, when the interdental
bristle holder is in its.center position, the further line of intersection of the two further
enveloping surfaces and the longitudinal axis of the brush member may include an angie

30 which lies in a range between 60° and 120°. However, it has proved to be very
advantageous if, when the interdental bristle holder is in its center position, the further line
of intersection of the two further enveloping surfaces and the longitudinai axis of the brush
member include an angle 4 which lies in a range between 80° and 100°. Such an

embodiment has proved to be very advantageous for an optimum contribution of the



25 In a brush nmenber in accordance with the invention

It can al so be advant ageous if a tangential plane to each of the two
envel opi ng surfaces can be construed at the location of their |ine of
iitersection, and the two tangential planes include an angle [err]

wi th one anotvﬂgz nefyl ch angle lies in a range between 110 a g
However, it has proved to be very advaBt ageous if a tangen | ane
to each of the two envel oping surfaces 30 can be construed at the location
of their |inintesfentpittristesto the positieninghactiono t angential pl anes i ncl ude

an angle [err] with one ap&}}?ﬁﬁm%ﬁﬁﬁm%ﬂ{rﬁu i SF 1 1§tefa%€%iam§lte\fﬂﬁ?,gﬁtlon

150[ err] and 170[err]. asure 1 n accordance w

i s al so advapositimningsadtiondt bisrprovedap tbe iparticulatly advantageouss if itlenanpie fhhs avalas of
at the sanme {y 0 optim ze.the cleaning.results. . .

In the abovebggﬁpéﬁ'r‘ » [REPASiHignIRg aptionis agﬂ?"f‘fg’lﬁ Rarfigularly, syjfable mapner.s ¢ he
WO 98/ 26730 ln a brush member having an interdental bristle field it can also be

PCT/ 1 B97/ 0135 ? 9 glgerr;’ s, a val ue f 160][ err] Such, a
enbodi ment hadvapiage it & Tygie o] e fo,each ob thegiwe further enyBIOmIng Grfiges can

practical tegé genstrued at the location of the further link of %t&"séb'ix'&n NRIPEE vivh faltHe? tARPREI
with the invention, in which the brush I n addition conprises an

i nterdent al Blapek m@ua@ﬂl@é@gle mrﬁhonesanméwluclb@qm liesain Hrange betwepn 60t ansh

and is dispo I gk

| ongi t udi nal 195, ‘i-ﬂi eétlt Ié%epo?& %b%r‘)ggh rren%%ér&,ﬁ&\?&# gﬁhﬁkn{ahg‘aﬁigf%lﬁn% es?f:]i'
hol der i slOnpthetted furth@rmwdnmsa surfaces mrbneconstnuaﬂsattthe Ivcatimvafithe furtier tias oft
further hold face f | t he I tion the furt

hol der surfa néer 8?0%1&@?9‘5 F"qﬁe}(\gn ('ﬂafe lfme[srx g eﬂ%‘fgff ?&l&h@efaﬂp farW tich
hol der anglé Hesin adung® between HE)T aid 130F SThig §s Verg @tiveitageOiisfoR @ satisfactory

I nt er dent aI bristle field and are disposed 10 at opposite sides of a
central pl an&eaiing pf g‘)‘?t’g'ﬁﬂgm@'} $Persely to the longitudinal axis of the

brush nenber - as is known the abavetonRkOR Baproved B&éﬁuﬁ&l&%a&hmgé&s i¥orhe

further proved tog be very advant ageous the free ends of

i nt er dentl®l- ml%mhé%aé(#@et%dﬁéecﬁ ugh ap FEbAGMERt kas preved to bemwbﬂyﬁgvorable in
surfaces whi ghcadafdspc! i ned continuously with respect to the further hol der
surface of the interdental bristle holder, which envel opi ng surfaces
extend as a roof - shape wi The abpve-meniened as ovellas ‘fethertaspectsosfatise inventiowilbf

the interden r ,olpg :
“further Ii ne{’% mllgrﬁpg%ljse‘gtc}t??%ﬁﬁ%?ﬁ%ﬂde‘h otgg?sl%‘gfr)le 0 ?ﬂge}?ce A& Ofb ang,ﬂ'gan%wt%e
further | i nebeglucidated bytnsase of these mﬂbadhaemsz.\o further envel opi ng surfaces
ext ends tzroansversel y to t'Phex

n%}gno;:%v now be described in more detail with reference to the
drawings, which show some embodiments, given by way of examples to which the invention
is not limited.
. Figure 1 is an exploded view of the relevant parts of a toothbrush in
accordance with a first embodiment of the invention, which toothbrush comprises a brush
25 member in accordance with a first embodiment of the invention.
Figure 2 is a plan view to twice the full-size scale showing the brush
-member in accordance with the first embodiment of the invention of the toothbrush shown in
Figure 1.
Figure 3 shows the brush member in accordance with the first
30 embodiment of the invention in a side view to the same scale as Figure 2 and taken at the
arrow III in Figure 2.
-Figure 4 shows a brush member in accordance with a second embodiment
of the invention in a similar way as in Figure 3.

Figure 5 shows a brush member in accordance with a third embodiment of



axi s of the brush nenber. In such an enbodi nent of a brush nmenber in
accordance with the I nvention the interdental bristles assist at |east
partly'in positioning with respect to the teeth 20 to be cl eaned, the
provision of interdental bristles shaped in accordance with the invention
havi ng an adgjddspapp Positive effect on the cleaning action

I nt erdent al gdpéa%es. 10l n a brush nenbellr&él%%é?sﬂned I n
the precedi ntgﬁpar agraph it has proved to be very advantageous if the
two further theveieapomip 3 sintilac &3y as dén Figures® 4nd 4.wo furt her envel opi ng

| anes. This is advanta [ ' I.cyl iLmpl e .
Prrpl enent ati on of 25 tg?gé'\?eq]s}légvrg }gal?ps(%lﬁmgﬁ ‘%’H@FM@‘?"&@M@WP(‘&W&W&&
i .e. of the ofrtheimienticn inbe similar why a$ dh Figures 3o damdaphy . .
In a brush nenber havin n_i rdent.al .brisile field, when t I nt er.dent al
bristle holder is in itgﬁwgs %8 i3 brush memperin aceor aqcm@thoarﬁﬁhp edimentyef

of the twe f#eisfRhtion in a SiMikat Gy Y if PighR8Ss 425Gnlee | ongi tudi nal axis of
t he brush nenber may inclyde an angle y 30 which lies in a_range between
hov e 15

d
60[err] and 120[err]. HovEgwE 1§ eyamParty of @ toathBrush 1 in agpprdanegywish she
i f, when thepi d tHbrushl 1l ,lﬂﬁ; tvelvtidid DlasE : il .
further I|i nSin‘nghtﬂ%["b'fﬂi\%t ﬁitoersectli gagi%f tr?gdtfﬁ%r}%glu‘? ?her %ﬁ%g}?%i\%}%&gﬂog@gggxp
and the | ongnemberrafthe sqothbousht 1 Cannegied to the howsinge2 atertwioustrip-shapad gide gfips,rdf
which lies ig: . OLerfl: di.nent
has proved tghﬁbﬁﬁeg%ﬁgggﬁigﬁpﬁ q?t %gt F’ﬁuefr# tclsc rl b‘%ﬁ%ﬁo‘éﬁr% ich 18
WD 98/ 26180 integral with the housing 2 and underneath which tWo switches 6 and 7 on a printed circuit

PCT/ 1 B97/ 01357 i nterdental . brist]es to the sitjoni action

For such an U8R Aarromb et B8, neinki 2 52 rBpiel, ali B laBd Bl omzoinaped
posi tioni ng cowért 81 which ieslsp imeyes with the hHoasihg 2 uha Whichalshs aRtopemiay 9, whotehe
angle [err] has a val ue, of 90. In this way, the positioning action is
assisted in I&”B‘&Ft"f'ﬁ&ea‘}ef‘?’@ﬂi ma@e%ﬁé,fr.ee.e - _ In a
brush menber having an i rfiRIHEASKAR 2eEdnihbdatdsi Lfide schtidiRRy e_p?%ti?and_a second

advantageous if a further tangential plane to each of th urt her

envel opi Ay statoaaysuppgrt 11, both made of A rigidiplastic: The twe garrienparts 1hand Ui} ateer

line of int fdtd O ﬁgﬁhe}lﬁﬁ gw, f i ' de an

angle [err] etir/?nit g(r)lie aanot er, t_ [ &%ﬁgﬁ%%&%ﬁﬁ gizrméinlgleea%ie)?lagi%h and

175[ err]. Honefaee 12 and h3sregpeotieety.t Thelpringask gircuif board-fyisoneuntdd en the twb dateral

t angenti al t | urfaces cap be

construed at ‘gesl lgcagltﬁﬂghq?)lr' Jﬂ?ﬂe&l? %lr- ﬁ’f\‘}&e?sr i‘?j %@%?ﬁﬂﬁbgm@gmﬁﬂ chambers, of
which only a first holder chamber 14 and a second holder chamber 15 of the second carrier

20 part 11 are visible in Figure 1. In conjunction with the corresponding first holder chamber of
the first carrier part 10 the first holder chamber 14 of the second carrier part 11 forms a
holder space for a rechargeable battery 16, which can be charged via a charging circuit
provided on the printed circuit board 5. In conjunction with the corresponding second holder
chamber of the first carrier part 10 the second holder chamber 14 of the second carrier part

25 11 forms a holder space to accommodate an electric drive motor 17. In a manner not shown,
the drive motor 17 is electrically connected to the printed circuit board 5 and can be
energized by a power supply circuit on the printed circuit board 5, which circuit is powered
by the battery 16.

The drive motor 17 has a drive shaft 18, which in the present case carries

30 a pinion 19, which is locked in rotation to this shaft. A toothed wheel 20, shown only
diagrammatically in Figure 1, can be driven by the pinion 19. The toothed wheel 20 is
mounted so as to be rotatable about an axis 22 by means of a spindle 21 mounted in the two
stationary carrier parts 10 and 11. A hollow cylindrical eccentric part 23, which is disposed
eccentrically relative to the axis 22, is integral with the toothed wheel 20.



I ntersection, and the two further tangential planes include an angle [err]

w th one anot her, which angle lies in a range between 110 and
130[ert]. This is very advantageous for a satisfactory cl eaning of the
i nt erdent al spaces In the above context it has
proved to be | arly advantageous if the 15 angle [er al ue
of 120. Such an e odi nent has proved to bdlparticularly fad%?ﬁgigﬁy%
practical tests. The above-nentioned as well as

further aspects of the i rilhsrtobtbbrusk [l Icompriseswehrasiehdpq:raZ%whicﬁ iomovibde relative
enbodi nent s | I

embodi ment b@%ﬁﬁg ik SAROET el Bhrt 10 %ISR B sEBRl Waliboary pars B, The
i nvention wi l’orhslnhuldh&ﬁmpnsbed largelyspleeridalt mortion25 Wwhos! sideefacing the dfiee motor

drawi n omre ephaodi nent n by wa Xa es whi ch
Cho't vent | off ® iRtegiay Sl 10 aabbriniatly E5tihatitar Fohict 26 4R Rhoss ik remoten,

expl oded §i eftbififthé Bfive flotr ATtis mﬁégrmlpéonmeétaptdwmﬁnnﬂly cylmdﬁé‘aﬁ? %ﬂﬂiﬂg 9omdnh
a first enbodi nent of the invention, which toothbrush nglpl ses_a brush

menber in actorkhghrushholder 24 further cOmPpEisesAATIL? F‘P@W‘Pﬂ/ $hherical portion 25
Figure 2 i's #gnbaRe YifrEA [ﬁoYﬁdierG e athnl 285Ha8 B ST BPoSMBW tHY £§§§ge f‘tﬁé‘

menber in accordance wth first enmbodi ment of the |nvent on of
t oot hbr ush sipindie 2h The freergngiJQofjthe arm 28 carries a trunnion 31, which-isjotegraBwith dhes

he brush 1 0 .
e brush meaiess U GREAAA0GE ekl 5 b4 G SO0 TRARTEE i Fublsy o
arrow | | 10i ndeSerghedehefeinafter. Fi gure 4 shows a brush nenber

in accordance with a sec e i t of  he ventl [ n sj.m)ar
way as in Figure 3. s {Lg&%m%gqa“hownﬁ tﬁ“é gqg 2 h’?’ﬁ@ﬂoﬁéﬁ%‘gfs
i n accor dancgoinitédscast foi bechiesthislel ir¢lBtive tofthe two statlonary carrisipa2/106ahd A 1. For this
10 %I’/I 97/ 01357 tJnventlon inasimlar
way as in FiRipese, theypshho comprises two trunmons 0 PalyePng fERpBIon Brigsh
menber in- aCﬁﬁbﬁﬁﬂ%gd% 10 The FRSHI1E Firs® 'ﬁtﬁﬁﬂibﬁgﬂtengages anrsttﬂb?e BOYE e 5 dafrid

simlar way as in Figures 3, 4 and 5.
- 15" part 10. The non-visible trunnion engages a second bore 34 in the second carrier part 11. In

this way, the brush holder 24 is mounted so as to be pivotable about an axis 35 relative to
the two stationary carrier parts 10 and 11. The brush holder 24 is pivotable between a
normal position and a deflection position.
The brush holder 24 is adapted to hold a brush member 36. The brush
20 member 36 is or can be connected to the housing 2 of the toothbrush 1, which housing forms
a grip member, with the aid of the brush holder 24. The brush member 36 comprises a
tubular portion 37 and a disc portion 38 which is integrally connected to the tubular portion
37 at that end of the tubular portion 37 which is remote from the housing 2. The tubular
portion 37 and, consequently, the brush member 36 have a longitudinal axis 39. A bristle
25 holder is mounted on the disc portion 37 so as to be movable with respect to a holder axis 41
which extends transversely to the longitudinal axis 39, in the present case exactly
perpendicularly to the longitudinal axis. 39, i.e. the bristle holder 40 is pivotable about the .
holder axis 41, which extends perpendicularly to the longitudinal axis 39 of the brush
member 36, between two deflection positions through a center position.
30 Moreover, an interdental bristle holder 42 is mounted on the disc portion
38 so as to be movable, i.e. so as to be reciprocatingly movable transversely to the
. longitadinal axis 39 of the brush member 36, and is coupled in driviﬁg engagement with the
bristle holder 40 which is drivable for reciprocation along a circularly arcuate path, as a
result of which mé interdental bristle holder 41 is driven to reciprocate transversely. to the



Figure 7 shows a brush nember in accordance with a fifth enbodi ment of 5
the invention in a simlar way as in Figures 3, 4, 5 and 6.

Figure 1 shows the relevant parts of a toothbrush 1 in accordance with the
i nvention. The toothbrush 1 has a conparatively rigid plastic housing 2,

whi ch forns menber of the toothbrush 1. Connect

housi ng 2 argmtq)%vxg s?rl p- shaped side grips, 13f whi ch on?&%ﬁgjﬁéﬁae grip
3is visible in Figure 1, an elastic plastic switch cover 5, which is 10

i ntegral wi tlepgitudinabaxis ﬁ% of the s rembes A6 wheni the: bristte kolder A0eis ré&ipnochted along
printed cir accommpdat ed in the housing 2 are arranged,

and an el astﬂ:ruc‘t:lr uzliasr%y m@tﬁgals‘haped cover 8, which is also i.ntegral
with the housing 2 and vvﬂ]helbnkﬂshddercﬂﬂemdmgeﬁbytﬁwkme motor DT VROHhe akiréd be
descri bed herelna I.tS f The housi ng

2 accomodat®® ngi[on fqec}ﬂ J?ﬁﬁ% 3Pand dhe.¢ogentric part 23. The ecqenyicaR; 33

support 15, ehgégbs iofel 8lo® Forened iif) hd:ldbk%ﬁipeﬁ prJ‘e&xdnva @ﬂéd:ﬁéctﬁ@rrba 44Qpand 11
are connected in a nmanner not kK shown he carrier parts 10 and 11

each have a eKignding transversely; forthe longisuding) axis 39r‘2,f§¥3%§t115‘3' aepnberr36. ‘Fhe ennaecting
Ci rcuit boakgy 24 s ini@dl tyiith B8 préjctions3 ahe Bailmectm rod 4’ s Tﬁﬁo@g}lda mi‘?cﬁ he

two carrier parts 10 and 11 each have t ol der chanbers
only a f| rs Mho@%%@vhtqmbqnmme%@m the kylindrical-penéon 26, thé sphesicalecond

carrier 2’1513@ ' In conjunction with the
correspondl r?B ¥| rst o@d #’ﬁﬂxﬁica éerprg'*g’gwrﬁm}ﬁte first carrier. part 10 the
first hol@Mer chanber 14 §¥henithe brsiomember 86 éx mpunted 6 thechrush kolder 24 the iubalar
space for a_rech eab batter 6 an .b arged via.a charging
circuit ﬁt&\a/idlég Wﬁﬁ%ﬁo‘gl?@ﬂl‘ﬁ Hﬁﬁ"g ﬁ ﬂ%ﬁaﬁ% th
the corres p(ba;abnagcmpmgl,dnm @h@bﬁt FurthermGét81the lcrék-sédtiondlly @iangtﬂirr fr& eddedd oflfle
t he second hol der. ch 14 of the second garrjer part 25 11 forns a

hol der spac&CRRFCRg ﬁ‘tgégeérfnél"é’t‘? gcreﬂ‘?sF\}’éaﬁiﬁ'ﬁ’B’Ig 199, nqt shawngpwhish i ot

shown, : midvtedrih 08 ﬁiﬁtﬂ@f pdrfioh 378b QS kd b€ aloviblE UHRAGHAR dlend 19&%:&&&%
circuit board 5 and c engmct;l zed by a power supplt%/ Circui
S

printed B r @mst39b3'BP gngt, °f ﬂ}ﬁl drive @pd.cnat shoven, Jehigh isremote fr eonpegtingrpd 964
The drive my Qfdrﬁné‘gx%a?esrﬂf \ﬁf(i thSt blistdSno1dd} 4@)*\/151__9 vt Sﬁ&fi?@ﬂi&h(i?a %(Seﬁgﬂ ries

30 a pinion 19, whi j In rotation to t oo wheel
20, shown oncc;cntncallymlagteamﬁahoidgrla;mﬂ Figure 1, can be driven by the

pi nion 19. The toot hed able a out
an axis 22 by neans of a sp |rr?§%d @1:11%8%&@%&@&&%%%& réﬁé?ﬁeffﬁg?ﬁan
carrier par tmdé@o dwcbuifbntlﬁnhmbﬁbjmhwmmﬂcandwmmmrimnm bparirig t8 Applicationi S

,([j ng ﬁ:g e énpmg &P tr I. C a\lviu\éh rch!rgplofl/ S to an& Falms msé pnohty of thg Ap%rlxgzlmtsWAtushmgtp € _

patent Application bearing the Application number A 2112/95, herewith incorporated by

reference.
In the assembled condition of the toothbrush 1 the brush holder 24 extends
with its cylindrical coupling portion 27 through the opening 9 in the cover 8 made of an
25 elastic plastic, a hollow cylindrical portion 46 of the cover 8 being in sealing engagement
with a cylindrical groove 47 of the coupling portion 27 of the brush holder 24 so as to
preclude ingress of moisture or water into the housing interior.
As already stated hereinbefore, the brush holder 24 of the toothbrush 1,
including the brush member 36 it holds, is pivotable between a normal position and a
30 deflection position. In the toothbrush 1 a spring 48 has been provided, which spring is
formed by a helical tension spring acting between the first stationary carrier part 10 and the
brush holder 24. The brush holder 24 can be held in its normal position bj means of the
spring force of the spring 48. When a given limit value of the cleaning force exerted on the
brush member 36 during operation is exceeded the brush holder 24, including the brush
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PCT/ 1 B97/ 01357 The toot hbrush 1 conprises a brush
hol der* 24 which is novable relative to the first stationary carrier
part 10 and also relative to the second stationary part 11. The brush

hol der 24 COWHJsﬁﬁoa | argel y spherical portion 25 whose si %T;Iﬂﬁ(ﬂ%at he

_drive notor is integrally connected3to a substantially cylindrical
portion 26 and whose side renote 5 fromthe drive notor 17 is integrally
connect ed t omembero¥t held bxlit, ys mpvableiinte is deflagtion positinnr against the sprigy fordenef the
brush hol derspglzl]igf4|érther conprises an arm 28 connected to the spheri cal
portion 25 and to the cylindrical portion 26. The arm 28 has a sl ot 29
to all ow the passage of tlheddition te fhersgtiag 28 actiipcbdtwesn the tafionady cirfier pare11@8

carries a trunnjon 31, ich s inte | with th . ar,m.28 and .whi ch
projects |at aé"tqafb? §“Fﬁdw¥$ﬁ 24 a‘?erﬁ°2‘é’§’“gﬁ2 PHPHESA ﬁyk—mpgn fl?vd?ﬁw'f%ﬁ”qﬁg]?@s 10 -
descri bedS'hQSc@MEb%staﬁf?arts and is loaded by the spring 48, inl dtdér't® ob®é Bldesifed férc@s shown
in Figure 1 the novabl e brush holder 24 is | npunted_so _as to be

pi vot abl e r efataciegistic; Thedlinkppouqndaviss 4% comprisesct slifing irfage A and 2 foligyyertH; s
purpose, t heyien9fe MBYA reidive WBh it "Thé S Qe gH omecmgﬂbﬁo.ggﬁ

trunnion 32 is V|s!t_)lre in Figure 1. The v irst trunnion
engages a f icomprises sweadiding-susface persionst 32 and-53,1ize. afirst sliding-sninfaceportion §2 land a

trunni on en . SeC [ L er N.

thi's ey, -t Raoa SRERERCE Bior Sa; Thd B SRASAAESE bBoERs lad 3 adifn one

axi s 35 16| another by an edge-tike transitiont poriian34.y carrier parts 10 and 11. The

brush hol der 24 is pivot aﬂleeli ?I}mm%nde%ice 49 ol rmal positi.n glg a '
FOPISE 4, UGE 50 5aving a gukpied

defl ecti on position.

to hold a brsg:iTheawoelidiag-suffise purticis 52Qind'53rdfahe Sfihs sudface 30 of LreCRHKIRGHEH]
to the housing, 2 of the togthbr:sh , wWhi_ch hOUSiB? fornms afgrip
menber, wi t HieVice 49 a1e dermed dyWQMOuURGIng stirfacs portigns oF therPutreitig- The felbewseri deaf

a t ubul B [BRIdHRA d8Vicd a9 eAgdEes fn e 'chi-Ait SBETHE kdlidwes 51 %ﬁgﬂﬁk laYrotatably
connected to the tubular portion~ = 37 at that end of the tubular portion
37 whi ch1¥s meynsedlink-metiomeollep§<i which is miasahly meuated on the pupnion Al of therhiush
consequent | b . 2l ' ' ' .Sfd.e 25
ol der 15 museE e R VPR PBhec he S0 31 0 Bt W Alan BT, Mronfier b
to a hol der purposedn the first odrficthpask 1@ ithust by meens ofcthy trupniom 31 ithenfipllowesi Sikis

axis 39, in A e I I, ' t.he _
ongi tudi nau SRR HE R Eh R 24 BT P ARSItk 1b e Ui potger2s.
hol der axis 41, whi ch extFhedhidgeiSisreiaimad anlthe first stadorapngrtierdparal0 bitinseatOof
of the brysh rmsg‘o 6 en two deflection pesitio hrough..a .
center pé@i tioBhooks 59, 8, 6 and’6} WRER pro.]ect%mné%eﬁir,st ler gact g@r#hé'f‘ 'ﬁg isg‘?qrés
hol der 42 i sslidabl{tg@idle® ontthefitht sarri@Opirt Q0. for slidably §1ﬂdi@E theOslider 59 Yid HleSpresene -
ersely to the | ongi t udi nal

so as to be reciprocatingly novab) e fransyv : C J
axis 39 of tH#&¥ B’E’lﬁg‘ﬁ“ )r/a spgle é‘lﬁﬂé §°rc§’6‘bm¥(§“}d|‘flg(ﬁh13 Siideg San Whisbriatn fhet 1

the brigibdefit £RL dRAnglDintd thetut-dutkd. Itk shot 69 is 51%%&{ BFa5LAR a2, Jhich

circularly arcuate path, as a . _result of which the i'nterdental bristle
hol der” 41" i oS &otatably mopnted-onpihg spindlet31, whichy for this perppsecextends through the first

25 carrier part 10.In this way, the guide roller 64 is stationarily but rotatably mounted on the

first carrier part 10. By means of the slot 63 and the guide roller 64 the slider 55 is guided

. with a comparatively low friction at the location of the sliding surface 50 and the link-motion
roller 57. The slider 55 is guided so as to be slidable in its longitudinal direction by means
of the two hooks 61 and 62 in the slider area which is remote from the slot 63.

30 In the toothbrush 1 the spring 48 is arranged between the first stationary
carrier part 10 and the slider 55. For this purpose the first stationary carrier part 10
comprises a c_ouplirig projection 65 and the slider S5 has a laterally projecting further
coupling projection 66. The spring 58 is attached to both coupling projections 65 and 66.

During normal operation of the toothbrush 1 the brush holder 24, together
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PCT/ 1 B97/ 01357 | ongi tudi nal axis 39 of the brush nenber 36 when the
bristle holder 40 is reciprocated al ong the circularly arcuate path.
ThHe bristle holder 40 is driven by the drive notor 17 via the afore-

ment i oned pighp t he toot hed wheel 20 and the eccentric The
eccentric part engages in a slot fornEd in a bl ock-shaped projection
43 of a connecting rod 44 and extending transversely to the

| ongi t udi nal withithe BSishimerntber B6 itstioldse isbiarthe Gornih @ositiom showinnig Figure 1, dul théd thies

Integral wt e L.eGt | : f] 44 ext ends.t hr ough
bore in ng 408?%081#%@0(# g%r é‘%hs'l‘{/‘]&?’f“@ﬁ&g@%eﬁ agg%(é 5’?"%%”0*@% ua?%@r@yqq ﬂ& tsﬁ%eél
portion 26, S$$ef deHink-mation devicept9; us amesiii ofiwhichhan adelquatel foreas exeitéd bmehe link-
portion 27. 10, . 1 en the us er 36 is mounted on
the brush hofmgtien solier 32 viz fir a‘edmg-s'%ﬁs PPT‘{S’H%W&HBEERE%%% CORREFALGS With

coupl ed t g t fifk-fiotibi e6lie 37 a8 ednsetfhetsy, ithRnl2 movibR rdller 57 reMaiO Bftflied @' Rl NI,
not shown. Furthernopre, the cross-sectionally triangular free end 45 of the

| |
connecti ng r8idingssusface pagion32:andoas,d resylty be dzush; holder Ad; tpgerhier with thedhrusihown,

whi ch is mefgw%@ﬁ daftidsN & HedtPil &lfnd?ﬁﬁf g&mo%? Hofveds, ﬁm&@g{%ﬁgbﬁ of the

substantially ong the lonhgitudinal 15 akis 39. The end o rive rod,
not shown, wivothbrush I amexcessivexrieaning forpanwhichreyceeds thesafore-mentioped himitrvaluenis
engagenment w ' via a. i ey i,ch,is di sposed
eccentri cal }Aqf/{egtg{l 21’? [ tgéebﬁ‘%h ?ﬁegmnwgﬁge'ﬁgél% ?@fg rX]?Jr%7 wi é}(tert%‘.:h 4 large 90“:{;\?? h
respect tl@ t the firstisiilingesurface pdrtivin 52 ithah she link-inetioBfvller 52 iscmovedgzast the edge-like

made to the curtently.nop;published Eur.opean Patent | i i gn ar j he.
Mool i cati on SESE RS ad Belwens he typiHiRRE e it 3R apd b3, s $6r e

priority of lillemofioh devies 49 Beiig ioved in the direétisnl indicitkd bR theOdirde 87 iiMFidube1
Application nunber A 2112/95, herewth incorporated b ref erence.

In the assen_ﬁ?@a‘_"‘ic@h&“'tﬁ"fﬁ?_q;fm"c ﬁgin_gd@t@ﬂr #ithe sarme, Hmg, ﬁ!?ﬂ’ﬂ’ﬁ?l ]Hg‘i"‘jr% andithend's
with its cyl hhgh ifedlbef 36 Rhrriad byRhis heMer Beihg iiowed) it fis @Qﬂ&'tiﬂﬂggsiﬂi& inhe COver
8 made of an 25 elastic plastic, a hollow cylindrical portioh 46 of the
cover- 8 H&i ndir¢otion e@dxq:aﬁgp o tha geresn68 which is\alse shovy in Figutiecla|as grresnteofawhich the
t he coupling EL i . . Q.
ngr oss of | mBee s #oE £ Sgl bk henlpifin P Rlane taflind Tolcl. When o Bkl

: cleaning force is reduced the slider 55 of the link-motion device 49 is moved in a direction

opposite to that indicated by the arrow 67 in Figure 1 by the force of the spring 48, as a
result of which the link-motion roller 57 again enters into operative engagement with the first

20 sliding surface portion 52, causing the brush holder 24 and hence the brush member 36 it
carries to be moved back into its normal position in a direction opposite to that indicated by
the arrow 68 in Figure 1.

As already stated hereinbefore, the brush member 36 of the toothbrush 1
as shown in Figure 1 comprises a bristle holder 40 and an interdental bristle holder 42, the

25 bristle holder 40 being pivotable about the holder axis 38 between two deflection positions
via the center position and the interdental bristle holder 42 being reciprocatingly movable
relative to the longitudinal axis 39 between two deflection positions via a center position and
thus being each time also movable beyond the center position. Figures 1, 2 and 3 show the
bristle holder 40 and the interdental bristie holder 42 in their center positions.

30 The bristle holder 40 has a holder surface 69 which extends transversely
to the holder axis 41. In the area of the holder surface 69 bristles 70 project from the bristle
holder 40 transversely to the holder surface 69. In the present case the bristles 70 extend
perpendicularly to the holder surface 69 of the bristle holder 40. The bristles 70 together
form a bristle field 71 and are arranged around the holder axis 41. The peripheral bristles of



As al ready stated hereinbefore, the brush holder 24 of the toothbrush 1,

I ncl udi ng the brush nenber 36 it holds, is pivotable between a nornal
position and a 30 deflection position. In the toothbrush 1 a spring 48 has
been provided, which spring is formed by a helical tension spring
acting betweggpédMerdel st stationary carrier part 10 and the , peatariiy

hol der 24. The brush hol der 24 can be held ¥n its nornal p05| |on Yy nmeans

of the spring force of the spring 48. \Wen g&?i ven linmt value of the
cl eani ng f or e beisles sigiatadiat the peripberyaf thebissle f5dd @l afenlgngareahan the Mristes

exceeded t hegiRiatahin i f@r %%IT ¢ e |b¥'igﬂl€‘§%lhlﬁ RE ‘i'ssnébr%xé nt ggmhlagarebZ V&; 88 étgeg%o

13 | B97/ 013
movabl e i nt oof th baistle &eldi Ynarp asrangedrin ufts, wehicht ave eaghr ieprpsémedcas :Df:lrdilh@ Figure

spring 48. L4 0p. 19 the s 48 actin

bet ween t he s’ta{ltlgr?gl}s;l} member 36 aps)aﬁl?wﬁgl ﬁ%qr %tn e ¥ ﬂgﬁ“ 3%6%’#‘3 @“a"y
t oot hbr us 1cenoemric sirsles, 4 tatd -of wixtean mmmd&%oswbﬁ theasitsr cxéleb Qttgﬁ]ljﬂf &ighd
parts and is_l.oade e. sprin rder t otalna desire orce
charact eri st g8 o?h"g F%/’}WP ?E&H" éf?/tf‘{:‘é‘J fg?gr o t@%snnar grqleyi Inds o hernaged that in
and a fol | owgfulbdize brush munibteh 36 ki maalhbmm)ﬁﬁs ¥ QiahfRte? O apptokitthely 118 me
sliding surface 50 of the link-nmption 49 conprises two s |d|n -surface

portions 52 HE®ueE c“'F eof tyfty hasy diametgr phapproimatelypbl-2 imyn, e cepteal a;lrcle of tufts
second I i di A SuahBef oP 9! &I, Bk thd et BRciE brﬂif&%ldf&@ﬁ&erp@? h ORI, fie HRd

53 ad10|n one 10 anot her by an ed ? e transition
The 1ink ﬂothwgd%dlawtﬂl@fﬂuﬁtmm totamtpber peted alse |thmhe I5Bgestibristigs aommimme

Phe 11 i oy T4l #1158 Y AR OEni ot iR s o i ligt it 0B et e 8,

of the cut.- carnd thé shortest Bndtlem\ﬂﬂ Ibf ﬂib tristle field 71hieave ianfiteehgth 'df p%rbﬁi‘iha‘ﬂé?y 6.9 mm

engages in the, cut t O r 51 conprises a rotatably 15 nounted
| i nk- ot i on Wg‘vll'%spe‘gl:}o %ﬁ?‘i"ﬂ ers bI y nounted on the trunnion 31 of the
brush hol dfer 24, forAMB'@baanUMﬁQ;lédgES% ﬂﬁ&&b@&u&il'sﬁo@@%ﬁﬁ uié;IOiJahg@
sl ot 58 farned for ose.in the first carrier par . y
means of 1PhePPFLRS of this {‘)’Bﬂ"gﬂﬁk ., B3s the advantage that thefies engls af @k ttheibrstles

the brush hojgles tl134)ri3ﬂ'§| fibﬁ ‘Tlow&muﬁ'oﬁﬁd feinoflet Bxik A AR HSdhab® 59% %Aén-steg%ed

The slider 55 is retai ned on first stationary carrier part
of 20 four Hyslepinggurfaees 7@1andr7é whicyare inclinesi contindqusiy witherespecs to- tharhoidu

part 10. Thugfabd 69 SF tHdristte holder 40 and which extend in a V-shape with respect to the holder’
surface 69 of the bristle holder 40 and which intersect one another along a line of
20 intersection 74 at the location of the holder axis 41. The line of intersection 74 of the two
enveloping surfaces 72 and 73 extends suitably transversely to the longitudinal axis 39 of the
brush member 36. In the toothbrush 1 as shown in Figure 2 and the brush member 36 as
shqwn in Figures 2 and 3, the two enveloping surfaces 72 and 73 are suitably formed by two
enveloping planes. When the bristle holder 40 is in its center position, as is shown in Figures
25 1, 2 and 3, the line of intersection 74 of the two enveloping surfaces 72 and 73, which are
each formed by a enveloping plane, is disposed at an angle « with respect ton the
- longitudinal axis 39 of the brush member 36, which angle is suitably- 90° in the present case.
A tangential plane 75 or 76, each represented as a dash-dot line in Figure,
to each of the two enveloping surfaces can be construed at the location of the line of
30 intersection 74. The two tangential planes 75 and 76 include an angle B with one another,
which in the present case suitably has a value of 160°.
With respect to the variation in level of the free ends of the bristles 70 of
the bristle field 71 it is to be noted that the level variation of the free ends of the bristles 70

of the bristle field 71 is implemented in a milling operation, in a manner which has been



slidably guided on the first carrier part 10. for slidably guiding the
slider 55 In the present case .the slider 55 has a single slot 63 for
slldab[y guiding the slider 55, which slot in the present case changes
into'the cut-out 56. The slot 63 is engaged by a guide roller 64, which

I's rotatably ¢ WougHedsh OnN the spindle 21, which for this pur pog, éﬂﬁ?;ﬁa
through the first 25 carrier part 10. In t hl& way, the gui de 4y, i s
stationarily but rotatably nounted on the first carrier part 10. By
nmeans of thekBoWR persessigretlae.qui de rol ler 64 the slider 55 is guided

and the 11nk.motion . vt flssdEu okl A B Lhoilgd Syt Wi

sl i dabl e in thespressnytase gktands phrallet to the hojdensurface 69 of thd brtisile Hoider B0k thid

T the t oot nBrRcle TeseblFl I herduis"k R bl e B Beiaemet it obn 3

carrier pdrt cdraleembtively bel mclﬁred 551at1\Eoro thdﬂ heldersupfaée69 b thel bristle hbREM W%Xhe
carrier part 10 projection 65 and the slider 55

has a | at er afieg o5 @E‘ggpn%d P ine ) brisdes Fapraiect amake imerdentaltiriste
58 is attac hB&idéﬂ@ﬁM&v@r@él?'td) ﬂﬂ: ﬂﬁhﬁbﬁ?&l&é?%ﬁrf&i Py ;ﬁ% present casg jhe interd

During normal operation of the toothbrush 1 the bru oget ner
WO 98/ 26730 bristles 78 extend perpendicularly to the further holrder surface 77 of the interdental bnstle

PCT/ 1 B97/ 013 n
posi tion shoﬁv\(/n?m‘il’rn42 m\t%nrﬁétgﬁ&ﬁiﬁln .#}E? gg ler %&d ‘Im ﬂm?érﬁ%mcl b% egelpem ef i rst
st ati onarlp) citerdental pbamlesm& meil&pgsﬂdmtammtatsmeﬁ of aeemml 1plme S8Diwlith extends 55

oxer tod on 1 RESYARYH GE pfdem Tas olafly blrpSigicly By of e o5elghoe pRE S of e

portion 52 wbiusihmembehB& case cooperates with the 5 link-notion roller 57
| er, 57 remains applied to the

and, consequently, the |i not | o)
sl i di ng-surface portion §n ‘?‘lﬂ"’dg’é'“s& ]Ir%%ﬂpi”n p ég"é? d ¥d it | baesh Iﬂﬁmbqf@@eﬂ@her

with the brusiown in FigRedBand8 thé fx@@&ﬁds%f thé mtéieéxﬁallb?zsﬁéswm& @ﬁi d&i‘b
However, . if dur operation of the t oot hbr ush an exce55| eam
force, wifc h“’f?)(@é‘gﬂ'sn’%w&i’% eavelening snstages $hand %Wh@h args inclined miagm mjthon

the brush negiger H’cﬁdertslﬁ?faéé TKof Bkl ?tg rdefial Bistle ho 5} 14% e’?ﬁer {yosfﬁfﬁlﬁ@edv?fogﬁg

force on 10 the first sliding-surface portlon
rol | er 57 i sSupigcRscBloansk 82 extendoagea rdof-shape with respest tqthqﬁprdrerholdeﬁmrfm TR of the

e o RN Y, A 892 ent i R0 i 1) o
67 in Fi gur eanbther in acﬁlprﬂtcsénie 7 mttreedhon@é ap thet lbentisp rof tig: dbﬂtmlr}ﬂaneaso tThe fﬁﬂliﬁ?
time, t h%b rlﬂ?e ft}glegs%ctlon 8 fd th% two further enveloping surfaces 81 and 82 now extends
transversely, in the present case exactly perpendicularly, to the longmldmal axis 39 of the
brush member 36. As is apparent from Figure 3, the two further enveloping surfaces 81 and
82 are formed by two further enveloping planes in the present case.
When the interdental bristle holder 42 is in its center position the further
25 line of intersection 83 of the two further enveloping surfaces 81 and 82, as is shown in
Figure 2, extends at an angle -y with respect to the longitudinal axis 39 of the brush member
36, which angle has a value of 90° in the present case.
As is apparent from. Figure 3, a further tangential plane 84 or 85,
respectively, each represented as a dash-dot line in Figure 3, to each of the two further
30 enveloping surfaces 81 and 82, each formed by an enveloping plane, can be construed at the
location of the further line of intersection 83. The two further tangential planes 84 and 85
enclose an angle § with one another, which in the present case has a value of 120°.
With respect to the variation in level of the free ends of the interdental
bristles 78 of the interdental bristle field 79 it is to be noted that the level variation of the
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brush menber 36 carried by this holder being noved into its deflection
position in the 15 direction indicated by the arrow 68 whi ch is al so shown
in Figure 1, as a result of which the user is given a signal that he
applies an excessive cleaning force. Wen this excessive . cleaning
force is re slider 55 of the |ink-notion device 49, in a
direction qw&g%%%%glte to that indicated by the arrow 67 |nbﬁpgﬁre 1 by
the force of the spring 48, as a result of which the link-notion
roller 57 ag”merenémoﬁths mtntdentabbmﬂbs V& of thpaigtendental biistte fidlé 7Diis also Afiplembnted ng
sur.f ace portlon @ ng the brush hol der 24 and hence the brush nenber
36 it gmt DPf'oved back into its normal position in a direction
opposite to t hat i ndi cat Qldtﬁeytoothbrush b as ahdvayintBigine Faglitetuin-on 36 as shown in

As al read at ed he efore, the _brush nber 36 of the taqothbr
as shown ?/n 'ﬁEFr%aﬂ @@@%%ﬁ'&@?@ "P?ge eﬂgf S‘Eﬁ’d"ﬁﬁ'ﬂ il %‘F"t!l@ﬁﬂ‘&lffce
bristle hol dags €f2melbhi§ﬂe%570 cmhé bhistemid g1 lélanh&itraa sRip\4aH it fhe e/ bnds 8 the -

hol der axis 38 between two | ection g05| tio via the center
A

posi tion andmm 7Qﬂrér armdaﬂo aértp §xtend pbr a@ﬂmwbevwmgéevebrtbe sentiypysly
movabl e vafyit %'leofttﬁe eﬁ(ﬁr&'tgéjghﬂﬁk 7ﬂ 1 béiig gﬁg%&ng d?%ﬁor '

positions via-a position an el ng each tine
beyond t he. (symmmqabwnﬁnrespactﬁoghﬁ &da' axjs 491n=md3:hs fioevof ingersection @4 iof thiectwioo| der

40 and the interdental. bristl A2 in i r r i tiens. 3
The-bri st e REORRE NGt 72 shE 7 pEh o€ ekl b 88 BB Ioiehilg i 18 0
to the h?o dahe Bousls meinbet A6.t Tiss ﬁur\lm:uefha% proved kalbe fawltmtbhadbr ﬁ&oﬁeﬁqmbﬁemﬁ? of

1 ro (0] e 1 nsver se t,0 t he I SUrt ace
Bo%) o he e BSst B 1T it romeh Pobe SRved RO SirREes i confianRhRT ° 10 e
hol der surf %Et%f&@or?fcléahﬁlg%héﬂ bPthB ®kigids 70ef A Briftle fidld 93. Férthep@bte) Vith the

forma bristle field 71 and are arranged_around the hol der axis 41. The
peri pher al BERHErecdeseribed in the foregoing it ygrachigvedsthapthe interdental bristles 78 positively

15 assists in Hle positioniRg-of HEDHsHLSAY of the bristid. héldbfl' Wit R3ped? ﬁﬂk%@éﬂ? tb at

t he periphery o bristle field 71 are longer than the brlst es
si tuat ed!¥ n hervéeanem g(hlplawtadmnmmus:)for atprepericlsaping Rctionsof the hpistiascifr of fthey m

Figure 2, t |-8S f.
Fuft's® api consts bBi AR uihrovision o ekl bbb 76 Wil 0 adfind iy 0 tlpicine
brush nmenberalsdGesmtinghimvanvirp ghod) cleaniftg action in uliet ntendentad spares byl meannef théir ee
mut ual | y 51 (p%‘agf) gf %rcles a total of sixteen tufts being disposed on
the outer ciP®I% YA Cof ei ght tufts on the central circle and a
total of four tufts on tiFgureiAahows a dhush thémbes 36 dn becondaneel whthak second | a

;glplr ;)i: rzqu g{egnifglne be thséalmtrerx]lﬁox? r’f’hsét tlrgshhl?ale% er ??60 as s%%)w% nclj Fa grlrl?tte ﬁrhagftwo

differences with respect to the brush member 36 as shown in Figures 2 and 3. In the brush
member 36 as shown in Figure 4 the two enveloping surfaces 72 and 73 do not extend into
the outer peripheral area of the bristle field 71, so that at a least a part of the bristles 70
situated in the outer peripheral area of the bristle field 71 is not bounded by the two
25 enveloping surfaces 72 and 73 but by two enveloping surfaces which extend parallel to the
holder surface 69. Moreover, in the brush member 36 a shown in Figure 4 the free ends of
the interdental bristles 78 are not bounded by two further enveloping surfaces but by two
concave further enveloping surfaces 81 and 82;
In the brush member 36 shown in Figure 5, in accordance with a third
30 embodiment of the invention, the free ends of the bristles 70 of the bristle field 71 are
bounded by two curved, i.e. concave, enveloping surfaces 72 and 73. The free ends of the
interdental bristles 78 of the interdental bristle field 79 are also bounded by tWo curved, in
the present case convex, further enveloping surfaces 81 and 82.

In the brush member 36 shown in Figure 6, in accordance with a fourth



the outer circle of tufts has a dianmeter of approximately 11.2 mm the
central circle of tufts has a dianeter of 7. 2 nmm and the inner
circle of tufts has a diameter of 3.2 nm the tufts 10 having a dianeter
of 1. 3 mm It is to be noted also that the |ongest bristles 70 of the
bristle 41l have a free Iength of approxi mately 8.

respect to the ﬁzg-ger surface 69 . and tlBe shortest bri stlilz:%%ﬂ%; t he
bristle field 71 have a free |ength of approximtely 6.9 nm W th
respect to tembodizhentof ther inwénsioaothe free ends of the bristles 70 of the brisile field Ap@ze ent

Tenper g6 oobupdedinl A7 QP HibiobE Wirtalhs 2 3h 731 which nyeidSing urrileti 22 and 73,

the bri st esare conveXQt ¢He lotatiohrof slie bngerdirﬂtl&sl'l() ald cncaerat ﬂ!mldczttfm dfdheishorter -

axis 41 are ,bpyn e i urfa nd 73, .
Wi on-are | AR R raS 0f D ibiedeatah briadep S8R he lilomertoer 3¢ g Hhava 180
of the brs stpigured e botfideand Msaﬁfé Wil &R thabﬂlsh/mﬁamas Bhdvﬂ§ ufe® 21408
hol de surface 69 of the bristle holder 40 and which intersect one
anot her aloy a line of 20 intersection 74 at the |ocation of the hol der
axis 41. The line of int i { fqﬁﬁ.ﬁ 72
and 73 extends suitably ??%ﬂé’?{s"&%‘b%ﬁ@wﬁ }';'1 d| ng?lgéggfugﬂ 9§'g¥) at e _
brush menberend@diment of ghet ipvention.ube flpe godssofothe bnsﬂqsﬂ@mfethébzim fidid 7bates h

menber 36 a u ORM rfa 72
and 73 are §)UI Pa%ll@]wmhgﬁg i E&ﬁreg @lﬂglo I c?nﬁ?\ége\é\g g”ﬁé?' %ggre€§5ésoé}ﬁ§?l e
hol der 400i dnferdentab bristies §i8 q:falm mtendentalsbmﬂe fikid\W9 are bourgied & thaSamé ,way and 3,
the Iine Ofd'h E’ ectl on 4 0 WO eﬁvel |ng surfaces 72 and 73, which
are é”ﬁ\? ‘fvbtbf“r%gﬂll'eé @435 §i'sposed at an angle [err]
with respect ton the The Gidgention] ist ligtited ted theimbodRndats ddicriBediiRfeirtfefore.

which angle is suitably 90 in the present case A
tangential pio&s¥ampleqhieizee ends pf thehristes ofaibristle field ema fuistls holder may-beyur e,
to each of tdbﬁn&éﬂ%sﬁmbeé@l%loﬂﬁn%%ﬁffﬁ&@ SthidhPdte Qﬁaﬁ%&ﬂ%ﬁﬁﬂmﬁ& if QQ/-L]%@fah&’ Whith
the line of 30 intlersection The two tangen pl anes. 7

i ncl ude &h anypach]sbightly wpdulaterMoreaugri @ bristle ﬁeld\ml acbristle holder pm!smttbemelarly

suitably hag X r dr%ﬂ%apgs ﬁ; tg%@%g&lﬁcms desc lbed Perehnbe%){e bu a bn§t6é/¥(; %IB caff §f§§ E}é oR'g.l,

the variatio eve ree end i .
bristle fi elsdbstdntiatly irectangulae on qua;inlfo)mam 4 tross-sectidon paxallehtto the hwideyr Iserfiaece

ends. of the rhsidss 49 briosc nihied 55 GOl Sndohfh s Gl postEBh SR B2

mlling opera nmannher Wwhi ch has een 8730
16 movement in a steadyRiirettiddPaf fotadion instead of with a reciprocatory oscillating

20 movement.



known per se since |ong. The interdental bristle

hol der 42 has a .further holder surface 77, which in the present case
extends parallel to the holder surface 69 of the bristle holder 40, but
this need not necessarily so because the further hol der surface of

the interdenggp laatl e holder 42 5 can alternatively be i |
relative to the”égélsger surface 69 of the bidfstle hol der 40. Pﬁ@%@%y

area of the further holder surface 77 interdental bristles 78 project from
t he i nterderilaimsbristle hol der 42 transversely tm
surface 77. In the present case the interdental blm '

perpendicularly to the further hol der surface 77 of th ﬂmﬂﬂm’mﬂiﬂm tle
hol der 42. The interdental bristles 78 together forman®i nferdem als Dil'st| e
field 79. The 10 interdental bristles 78 are di sposed at opposite sides of
a central plane 80 which extends transversely, in the present case
exactly perpendicularly, to the longitudinal axis 39 of the brush

menber 36. In the toothbrush 1 as shown in Figure
1 and its brlash menber 3@ tggthbrush (Qhown in Figures 2 and 3 the free ends of

t he interde%ﬁ%ﬁ?;,'ggtérﬁ,smzlgb&r@)suitably bounded by 15 two further
non- st epped envel opi ng surfaces” 81 and 82 which are inclined relative to

t he f urand @rbragh member (3pheanngctedhto thy gripmuembes2al bri stle hol der 42.

The two fur :QBI' . : and 82 extend as a r.oof -shape
w th respect %h gﬁ\éﬁ ur bﬁgpash%'oggirdﬁs'%ﬁgglég 7 of the I nt er dent al
bristl e hbl cad whdse dinkbremate fromt the grip memibep i(2)grasninsfabristle hblden (10} vhickt Br sect

one anot heﬁ in a({murther |ine of intersection 83 at the | ocati on of
the central VAR Bsyondrs Conieh ROSMION, o | i ne of intersection 83 of the two

further envelifigh bstieuioldee ¢SmBinted\on 82 brask RLNBAUSE) so as foltR\aYRbREWih résﬁedt he
present case exactly pe(éﬁendi cular]ly, to the Ion%j!nt udi nal axis 39 of the

brush nemberto 8dwoldes axis (41 heh extends iapsyrsely t the fongithdinal axisH@P) envel opi ng
surfaces 81 ag@dvhich brishé HdIdr hay ABEldEYsutfaBe {69) Whidh SRRl %sﬁﬁﬁzﬂisyaﬁgﬁﬁ%-f‘bé% lre&

present case. VWhen the interdental bristl

42 i s inlQt sheholderraxiso@il) pechfromenliici,tindhe arsa of thecholder isurface(69);, boistl@I7eX t he
two furt herﬁ&g&l@g&‘{%eﬂj{a‘wmtgﬁgm&ls@%%gg)t as is shown in Fi gure 2,

ext ends at an~ang -respect to’the |ongitudinal axis 39 of t he
brush nmenberwhich brigigs togetheh formd bristiesfiedd (HDue of 90 in the present case.
As i s appar ' r ngential plane 84 or 85,
respectivel ?/‘,H&gfaé(’:%par'g%(?géogﬁgéhgqé%&%%ggs(ﬁbgot line in Figure 3, to each of
t he two f ur tanéof Stichethe pbrighieral beistidsasitasted it tho pefighery af theftoistte dieldy(7d)are

envel opi | ane.. ¢ e construed at.the | qcat i of,the further |ine
of '+ nt or LBc APt it i, B St B¢ imngEmars of msitatte Al bl 55

encl ose an zhglacetizadrih thdtt h one another, which in the present case has a
val ue of 120, riation in

Wth_respect t he v
avel of tndis frepenssf ableastaparh,olbabretss (70) of e pigfectiold £ Drariapgsd around the
i nterdent al naldes ki€ (41)&k&lbdithded by Swb AoRStepstidadviiBaing si@ade® (B, 74P whihipn Of

the inclined continuously with respect to the holder surface (69) of the bristle holder (40), which
20 enveloping surfaces are arranged substantially in a V-shape and intersect one another along a
line of intersection (74) at the location of the holder axis (41), _
and the line of intersection (74) of the two enveloping surfaces (72, 73) extends transversely
to the longitudinal axis (39) of the brush member (36).
2. A toothbrush (1) as claimed in Claim 1, characterized in that the free ends
25 of all the bristles (70) of the bristle field (71) are bounded by two non-stepped enveloping
surfaces (72, 73) which are inclined continuously with respect to the holder surface (69) of
the bristle holder (40) (Figs. 3; 5; 6; 7).
3. ' A toothbrush (1) as claimed in Claim 1 or 2, characterized in that the two
enveloping surfaces (72, 73) are formed by two enveloping planes (Figs. 3; 4).
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rg/el 32(71/30(1)?5'?% [ n!lnl!jll”"'"i“l“ll‘;" l“!s 78 of the interdental brist Ié7f ield
[ @d ¢ L 1m & n*l|i

8
79 is also inplenen i ng operation.

In the toot as shown in Figure 1 and its turn-on 36 in
Holgiety X reImafhifly

Figures 2 a as advant ageously been2@chi eved that the varia nin
| evel of the free 5 ends of the bristles 70 of the bristle field 71 is
wi t hout an step and that A hotlbresh (@haksclaiined lir any one bf the iprersdinif) Glaimsf or ned

so as to extend at. a continuously varyi | . .the conti.nuoysl

varying | ev AlZpIeq % gt é”ﬁ’&% ?lbe%'br{sﬂglﬁgﬁgrstxﬁgis Wd&oqgn?ﬁgosdﬁ?%#ﬁ%ﬁﬁ 8§ d 71

Eii ngdefrs]enfihﬁfsbmlgdﬁ (ﬂ:l))bf the two %wemm ‘nf g ?ﬁfac?i (M2, T¥sgHdahe lldhg@tﬁtﬁnd]&k?d@)%ﬁ'?tﬁe
an e line o nt ersecfi,on 0 e . envel opi sur €es.

2h0°73, | hi CRh: embek BN BeEAD RIS o i Bt aanes brmen S 107 i .

the brushsneyrber 36. Thi s\ sdoktibehsh(®) ASaikie@Vif Cldith PchbArRFizdl i Y thé angle

correct positioning of the bristle field 71 with respect to the curved

t oot h surf ades agatecfEfEigmid)y for a satisfactory cleaning action of
the bristlesg 70 of the brj ' /b ol i 3
% A Wg@%ﬂ%ﬂ“ diainfet"ih 3Ry BB 61 ﬁgﬂ[pk&e&i'ﬂg Claim,

structure described in the g1t 1s achi'eved t the nteré’ent al
bristles 78 chemcterizel in that a tangentigk planen(76h@6)to<ach ohtha gwofenvdleping swfdces (720 -

s advant age st Bt Comstpll atint KRR of Bekitfe of fhntetph oy fuf UE IR Yypglhl”
bristle 10elplanéd (73;/%6) irchude ancangleff with @nel andthér, lwvhichtdngle 178 is hapngt etween

described in the g0i.Ng also resulting in a very good cl eani ng
action in th‘étoi ﬂé&é@n&'}g é)paces by neans of the interdental bristles

78. 7 A tootlibBishe(1 ¥ assE18ied dn IT1AIGN6, "ehaRGlerid&l inthACHE aﬂ%é\@e
snown

with a second 20 enbodi nent  of the invention. The brush nenber 36 as :
in Figure 4 hesa valys of 160° {Figs d)-ences with respect to the brush menber 36 as

shown in Figyres 2 and 3.5 k&u{b?@shgnggﬁﬁmmed iRAP Bhe éﬁmeinécemgtcgﬂrﬂéi ?P-Wﬂicﬂ'

the two envel oping surfaces 72 an 0 not extend into e outer

peripherd$ chebrush mambep(3Gtin eddition comprises; an interdental byistle holder (432 whigh is he -
e 0 b el A B ol 0 BT Bl
envel opi ng sntleloagitwdinat fdirectionnsf thabmush elenber,t he hol der surface 69.
N eover LR A e SR o S el e B 5085 e
surfaces butanldthat wifurther hotdensafaef(@T), her envel opi ng surfaces 81 and 82.
embod meAd QPdF PR ookt B fitise bes Fefets L5 erosmainie 78
bristle fielglojédt @drBversely to the further holder surface (77), _
which interdental bristles together form an interdental bristle field (79)
and are disposed at opposite sides of a central plane (80) which extends transversely to the
longitudinal axis (39) of the brush member (36), ' '
25 characterized in that ‘
the free ends of the ihterdental bristles (78) are bounded by two non-stepped enveloping
surfaces (81, 82) which are inclined continuously with respect to the further holder surface
(77) of the interdental bristle holder (42), which enveloping surfaces extend as a roof-shape
~ with respect to the further holder surface (77) of the interdental bristle holder (42) and
30 intersect one another along a further line of intersection (74) at the location of the central
plane (80),
and the further line of intersection (83) of the two further enveloping surfaces (81, 82)
extends transversely to the longitudinal axis (39) of the brush member (36) (Figs. 3; 4; 5; 6;

7.



bounded by two . concave, envel oping surfaces 72 and 73. The
free ends of t m[mju J ﬁmtl bristles 78 of the interdental bristle

field 79 are al curved, in t he present case convex,
further envel opi.ng surfaces 81 and 82. In the
brush nenber So_yn in Figure 6, in accordance with a fou

WO 98/ 26730 wods 21 18 peRmmororssy

PCT/ 1 B97/ 01357 ~ enbodi ment of the invention, the free. ends of the
bristles 70 Bf the bri st |4 qtrushAl) ay elaimed in (daimy@.ochasacterized: i thatithe two

| i are
oot Uy HFheEidelbging Brdcts (810 29 af MERAPLY Gy WrbRE Elveldpl Wlarkd,
| ocation of ¥he shorter A tootlthru&htdl)ms dleimedHip Glaine8 en8's clufractdrized i ehac] owlienl
OrastLes o bl shlte AR 35 5100 o, P e G AL
| nrTb t ge brﬂsh;frmém fitthes bowsfoping ﬁrgwse(srdsz)m;mﬁ@rogmwig é@Q)fdffthé]bmsh

1 1 { e r (0] r's es Q

oo TSN el BN ol VB B b B B B
surfaces 72 gnd 73. The fA eptitiiéh @f as Hifimed ln'm&ﬁfft?%ﬁlac@flieﬁtih%aﬂﬁet ﬁ:}aglé he

I nterdental bristle fleld 79 are bounded In the sane way as in
brush nemberbas@ valuef M Fig-R)gures 2 and 3. ‘The

i nvention i ot limted @hu?l'hﬁ# e. : :
For exanpl eslztnhe free end*s rYgrl s o'?gﬁfg §ﬁh@?¥l ?e{c())(rjlha bri stle
hol der mi§ kabaracterizésoimrtbiatca furthentangensial plpnen@45 ﬁi)fta@aeh ohihe hwarfnrtlmr reavejeyting
Nor cover . a SRrEeRElrFARRS 8f SenslibE e B2 osilith SFE i tpe b etipco 830, and
cylindrical thstwofirther esmpertiaiplahes (@4583)i incladenar &igh® vithene Avbther, WHick rfgle
field can al,so.be oval ?) 64&4Iy rectangul ar or quadriformin a
cross-sect i diF® P Ipnes befweenyid 6‘9‘&33 $ Furthernore, the bristle
hol der can he. rmved thr Ougtbotﬂb‘ius‘he(m)ﬂclﬁﬁﬁﬂtmmlhdﬂ' 12) cBarb&tbrdded in that RONRIEH!
in a ste?ﬂy direc ri§0° (19 agl on instead of with a reciprocatory ,

osci |l | at “Zﬂ)arﬁ?
14, A brush member (36) for a toothbrush (1),

whlch brush member can be coupled detachably to a grip member (2) of the toothbrush (l)
which brush member has a longitudinal axis (39)
and at one end carries a bristle holder (40) which is movable beyond a center position,

20  which bristle holder is mounted on the brush member (36) so as to be movable with respect
to a holder axis (41) which extends transversely to the longitudinal axis (39)
and which bristle holder has a holder surface (69) which extends substantially transversely to
the !mlder axis (41) and from which, in the area of the holder surface (69), bristles (70)
project transversely to the holder surface (69),

25 which bristles together form a bristle field (71)
and are arranged around the holder axis (41)
and of which the peripheral bristles sitnated at the periphery of the bristle field (71) are
longer than the bristles situated in the inner part of the bristle field (71),
characterized in that |

30 the free ends of at least a part of the bristles (70) of the bristle field (71) arranged around the
holder axis (41) are bounded by two non-stepped enveloping surfaces (72, 73) which are
inclined continuously with respect to the holder surface (69) of the bristle holder (40), which
enveloping surfaces are arranged substantially in a V-shape and intersect one another along a
line of intersection (74) at the location of the holder axis (41),



PCT/ 1 B97/ 013 AN ) T T L A toot nbrush (1)

conpri-sing a gtip and a brush nenber (36) connected to the
grip nenmber (2), WhICh brush nmenber has a longitudinal axis (39) 5
and whose en fromthe grip nenber (2) carries a bri gidy (40)
which is @dﬁ;ﬁ?‘éﬁe beyond a center posit2on, whi ch bri ?P#%%gl der

is nmounted on the brush nenber (36) so as to b.e novabl e with respect
to a hol der mdu the {ing pf iggredetion (&) @f ther moswclgemg sucfaaeh €72, Gi3) extontisreanseexsety

(39) io‘i 1t9¢flha°lta5(§ @9} %e‘!’ﬁgﬂ% % egg:g@wrface (69) which extends

subst anti aI I y transversely (41) and fromwhich, in
t he area of ISae hol der SLAbmsh nidiher (ZBﬁ)lstclamec( #0Claim 14, dtamjmtzed in that the

transversel y r@ rgﬂltge{)ﬁfég &f‘ée &&9%&[8 fg}%%ﬁ{%@h@q{@? et her form
a bristle f|

and of whgchedy mgrsum 6(72 b13D S&H::ﬂﬁar& inhdlinéd Cordinué sy With irédpedtito ‘ﬂie ﬁdldkr '
brlstlef|eld t he brqustles situated in the inner

part of the %‘Fﬁ(ag‘? i@)f’ g?“obf{sﬂi)‘mlder ub?glﬁr‘&?a})tse Z&d in that the free
ends of at Igast a part of phiR ﬂﬁ&?'?@aﬁ@méﬁ u’lbﬁuﬁrm%llg Ehﬁﬁdi'enzZ&)ingAat

arranged around the hol der axis (41) are bounded by twd non-s Ee
envel opi ng sthe tee esvelaping S‘Bfa%W@hTé)ﬂé‘e formeduhymmelemg iplanes §figs. \&; ¢

envel opi no Sk races ar o db PEAR G O bl W GRS A Cun U BTIE .

one anot HOr chiacactprized in that, iwhen alie bristlerholter (40) l!{ s wntetlpeslhon‘,ame tineof the -
hol d [ t he | f t 4 f the t
envel opi ng stiErektian (148 8ie b couclpit sirficEl P i B e losimin Al Gonet e

axis (39) ofpbrustemeben(36y iMoRide @d@hgle o which lies in a range between 80° and 100° (Fig. 2).

18. A brush member (36) as claimed in Claim 17, characterized in that the
- angle o has a value of 90° (Fig. 2).
15 19, A brush member (36) as claimed in any one of the Claims 14 to 18,

characterized in that a tangential plane (75; 76) to each of the two enveloping surfaces (72,
73) can be construed at the location of their line of intersection {(74), and the two tangential
planes (75; 76) include an angle B8 with one another, which angle lies in a range between
150° and 170° (Fig. 3).

20 20. _ A brush member (36} as claimed in Claim 19, characterized in that the
angle B has a value of 160° (Fig. 3). '
21. A brush member (36) as claimed in any one of the Claims 14 to 20, in

which the brush member (36) in addition comprises an interdental bristle holder (42), which
is movable beyond a center position and is disposed adjacent the bristle holder (40)

25 substantially in the longitudinal direction of the brush member,
which interdental bristle holder is mounted on the brush member (36) so as to be movable
and has a further holder surface (77),
and from which at the location of the further holder surface (77) interdental bristies (78)
project transversely to the further holder surface (77),

30 which interdental bristles together form an interdental bristle field (79)
and are disposed at opposite sides of a central plane (80) which extends transversely to the
longitudinal axis (39) of the brush member (36),
characterized in that

the free ends of the interdental bristies (78) are bounded by two non-stepped enveloping
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2. A t m\“\s clainmed in daim1, characterized in
that the free ends Zi\“‘ﬁ\ m *s.tles (70) of the bristle field (71)
are bounded by two no¥f* pped+ erfvel opi ng surfaces (72, 73) which are
i nclined continuously with respect to the hol der surface (69) of t he
bristle hol deyo égHdze( Figs. 3; 5, 6; 7). 3. ,{B@.{
t oot hbrush (1) as claimed in daim1 or 2, #haracterized in lﬁuTa 1857two,

envel opi ng surfaces (72, 73) are formed by two envel opi ng planes (Figs. 3;
4) .~ surfaces (%3, 83) whigh@re inclined contimiously with respect to the further halhler surface

PCT/ | BO7/ 013§7f) of the infhrdental bristle holder (42), MG URIBIHAD strkiced Bxhdh{E odtinAllY

one of the preceding C ains, aracteri z
hol der (40) withirgspeetstodhe fusthepbelider sunface (7d) bf the interdental bristledrokiee t(42)rand 74)

of the two e ' e he. |l opgi t.udi nal .axi 39) of .

t he br u&%ﬁ%@ga@%%ﬁglaﬁ@gﬁ%ﬂ@}gﬁ%ﬁﬁ“ Qﬂ’i %t#g? P°é’§t“?'h°€ﬂ‘fg & !

between 86 apknd Blerr] (Fig. 2). 5 5. A toot hbrush (1)

Val e of o] B e At 159 B Tibriegn e or e two Riwer velobingshetares (8 82

clai-med in aetersaradiverstty 186 &shizROdiSAIAXEEREY) of the ehﬁh%é:@dekgﬁj (i"&(s.t? %ﬁi 2 6;
aces :

tangential plane (75; 76) to each of the two envel opi ng sur
73) can be cHhstrued at the |ocation of their line of intersection (74),

d the t tial 10 26\ /- I; M
S b o EETSEr! ) L Al i e 0k

anot her, which angle lies in a ran
3). 19 two er enveloping snrfacest(Bbyr 823 farq formed by [two fwrther en@laging planes.

h teri inthat th f 160 (Fida. 3).
grevecter 2o UG LSRN b (00 e s B R34 2 el
d ai nms, in wehahthéSntetdentabbristle hobdeh ¢42) (86 its cencet iosition the fthes tise of-
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| (54) Title: TOOTHBRUSH COMPRISING A BRUSH MEMBER HAVING BRISTLES OF DIFFERENT LENGTHS; AND BRUSH

MEMBER HAVING BRISTLES OF DIFFERENT LENGTHS FOR A TOOTHBRUSH /

(57) Abstract

In a toothbrush (1) comprising a grip member (2) and a brush member (36) connected to the grip member (2), which brush member
has a longitudinal axis (39) and carries a bristle holder (40) which is mounted on the brush member (36) so as to be movable with respect
to a holder axis (41) and which has a holder surface (69) which extends substantially transversely to the holder axis (41) and from which,
in the area of the holder surface (69), bristles (70) project transversely to the holder surface (69) and together form a bristle field (71), the
free ends of at least a part of the bristles (70) of the bristle field (71) arranged around the holder axis (41) are bounded by two non—stepped
enveloping surfaces (72, 73) which are inclined continuously with respect to the bristle holder (40), which enveloping surfaces are arranged
substantially in a V—shape relative to the holder surface (69) of the bristle holder (40) and intersect one another along a line of intersection
(74) at the location of the holder axis (41), the line of intersection (74) of the two enveloping surfaces (72, 73) extending transversely to
the longitudinal axis (39) of the brush member (36).




