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brush The invention relates to a tooth-brush having a brush shank

ed to be driven electrically by a’'diiVe means and provided with a
-head having bristles, which brush-head pefforns'-a $d-called | oosening
nt whose frequency is higher tha'n"BE Hz. *For cl eaning the teeth, in
to | N4t al film or pl aque on the tooth surfaces, nunet -1994
rically driven toothbrushes are avail able, performng different

i ng novenents. These vary froma planar elliptical novenent of the

| e endBoofliirista maj or axis of approxi matel y2-mmand a nminor axis of
ximately 10 mm via an oscillatory novenent he brush surface about

f
ongi tudi nal . axi s of the handl e, and a conbi S0yt Has Been Replace(l| o1 o y/
nmovefrent and a short axial novenent of 1-2 mm to t " j ylindri cal

of bristles about their |ongitudinal axes. y Of
rically driven mechani cal tooth-cleaning appliances effects cleaning
rotation of the individual tufts of bristles and/or a conbination of
novenent with a pivotal novenent of the entire brush. The novenent

ency is general Theligtention réldted sl a 28othbrughShavinges BhishOhatlh 8d4A&d tb be

rocatory novenent of the brush the cleaning action is effective only

ose splbitvenviactrcally by 3 drive meany angdiproyided veths a breshzhead havingtbyisties,e. t he
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onNs Orthgh agfsBcks: - At step-like surface structures, for exanple
e transition between t,heég%ngi val border and the tooth, blind corners

or mBd wher e t he FoF cleppiag ¢hey teetly inerdarda depsendertal film or tplagye anl Bigned.

| . | d. ly. -
Tot oo SRR MG, Moihates R o BhBE R ORI  ush
es as dffbrerisbrushiag anovesientsd Thbsef vargFRIM & leBiptichl MyVdthéntdTdhe

dyngm cally stiffer. The naxi num force exerted on, for exanple, the guns

t hen
apprijo

exceedsistliagnds with fomaioe Axisaf| apperximptely 2 mum iand gi ipiner axis of
Xi mat ea&;iﬁro&ixﬁaéﬂﬂld G4 Svik 3n oscillatory movement of the brush surface about the
10 longitudinal axis of the handle, and a combination of an oscillatory movement and a
short axial movement of 1-2 mm, to a rotation of cylindrical tufts of bristles about their
longitudinal axes. A further group of electrically driven mechanical tooth-cleaning
appliances effects cleaning by a rotation of the individual tufts of bristles and/or a
combination of this movement with a pivotal movement of the entire brush. The
15 movement frequency is generally between 20 and 50 Hz.
As a result of the rapid reciprocatory movement of the brush the cleaning
action is effective only at those spots which as a rule are readily accessible at any rate,

i.e. the surfaces of the teeth.

The combination of large amplitudes with brush movement frequencies of
20 between 20 and 50 Hz leads to the following symptoms or drawbacks:

- At step-like surface structures, for example at the transition between the
gingival border and the tooth, blind corners are formed where the bristle ends
do not reach the surface to be cleaned. As a result, these areas are not cleaned
or not cleaned properly. |

25 - ~ Owing to the large amplitude associated with the high frequency the brush
behaves as a brush whose individual filaments are less flexible and dynamically

stiffer. The maximum force exerted on, for example, the gums then exceeds the



gh the centre position. The interdental sp | eaned
factorily because the bristles do’ hb‘t reac er dent al

s as pHNs4L4760f their dynanic stiffeéning. The brlstles r ened R0bAhe
nent tooth surfaces so that the deeper situated interdental spaces and
pproxi mal surfaces are skipped. Neither do they reach into the

val sul cus. ndRezenbilyiscoepiad permissible veluearftapptoximatelje? Neamd keads to
nctly at | ower frequencies. Mreover, as the frequency decreases the
of the toot BuByBBHYdi m ni shes, which also | eads to poor cleaning
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ef fect of thapemniissislhgsessaret dmthetguas whmsﬁlcabrsslbpasafrst theoughtthe centemh  of
entine at the tooth necks. It is an object of the invention to

ructs a toot BoHHEORh in such a way that even hard-to-reach areas of the
tooth surfaces cafelg.q e‘ﬁw‘iﬂadeg‘a?c H&rate&le@rsm@&:&ug BaRAisk ShéTBANES - doThutS
obj egt is achieved in that the anplitude of the | ooSening novenent is

bet ween 0.1 nm ameéach imm thensterdentah apaceh s brresuit ofetheir plynamicsiiffasingd dibei onal |

so-cfl | ed wi pi ng nopvenent .havinhg a fre of between,l Hz an
Fi I\r:ti on the toot#s ﬁr%oﬁﬁgegp’i?%@?fgm éc‘?sasﬁ’vkﬁatatﬁﬁ derper |t ment s

njury. Some of the bristles get caught ang;ah& tR,el bilised,
ing an inperm ssible pressure on-'the gunms ! i' ﬁn’gasses

e

of the brush- heaqm ihnd?ihet réﬁﬁxhﬂsxﬁr%eﬂﬁ:lihﬁﬁsmitﬁ&d@ nts
t he nd| vi dual brist es c aI So penétrate the hard-to-reach areas t he
teeth det ach redvh mtoaﬂpaeglmglvzdrsuhms.l | lati ng novenent. OM ng to the smal |

U tn}’u?yt 'S avor dedne e frteR i h mitt-hovE Here s e el T howhea T 1 m
off he tOOfggﬁ%eIEs@ WoRvEE, Risitfe mg@én%ptdeaiea&s&n@v@m thd@otBkugh dual

brisjles fr erng caught in the dental recesses. Mreover, the-slow
Wi pi g NV edieiiishes, sdich deo imdstto peorotleaning tesilés.| es rel ative to the teeth

to change, resulti ng fe cl eam n The.sl o nt
of the brush- head is %3%‘54%“@85 ﬁg’eb §F'I wmhéﬂmge%nﬂﬁ?gg{ }EBQXUEHEE
brisle andsaRaNd HlerBEntARabdsUe cleaned but an undesued side-effect of these brushes is
that they cause a substantial attrition of the dentine at the tooth necks.

It is an object of the invention to construct a tooth-brush in such a way

4 that even hard-to-reach areas of the tooth surfaces can be cleaned in a very thorough but

gentle manner.
20 This object is achieved in that the amplitude of the loosening movement is

between 0.1 mm and 5 mm, and in that the brush-head performs an additional, so-called
wiping movement having a frequency of between 1 Hz and 5 Hz.
Films on the tooth surfaces are loosened by the rapid and small
movements of the brush-head. As a result of the rapid and small loosening movements
25 the individual bristles can also penetrate the hard-to-reach areas of the teeth and detach
the plaque by an oscillating movement. Owing to the small amplitude the dynamic
stiffening of the bristles is only minimal, so that gum injury is avoided. The slow
additional movement wipes the loosened film off the tooth. This slow wiping movement
also prevents the individual bristles from being caught in the dental recesses. Moreover,
30 the slow wiping movement causes the position of the bristles relative to the teeth to
change, resulting in a very effective cleaning. The slow wiping movement of the brush-

head is imparted to the bristle ends, which results the bristle ends having an amplitude




3 of fetween 2 and 10 mm Owing to the rapid small novenents the bristle
ends @gn the tooth surfaces and the guns-are: never::at rest; but have a
subst@ntial velocity so that the reactive forde f'dr: t Re.'show novenent is
const@tuted merely by the force of the friction wi'th which' the bristles

sl i degon t hpyerd.476 enanel and the gunms. Phese small reactive fort2614684
stil|[geasy to conpensate by hand even at |ow frequencies. It has proved to
be adgantageous if the | oosening novenent is a rectilinear reciprocating
movergnt i n,dieweln 2ahd d0 mi1. t he | ongi tudi nal axis of the brush shank wth

a frdguency of between 60 Hz and, 70 and an anplitude of approximately 2
nm Bd in that the ﬁws&ﬁ%a&%fmgﬁ %ﬁ&@&ﬁ%@&ﬁ@e ﬁ%ﬂﬁé??e&@ taQh surfaees

| ongi g udi n%%iséumslz%@ﬂemr%fiesﬁﬁﬁhaw 3 Igut?st;ffgﬁltqga%iﬁy %ﬂﬁ?ﬁﬂm ﬁe%rénd 3

Hz arfl wit erall angul ar excursion o neral l'y
bristfe endg,\id tlowenovement d¢ canstitutes merekin b et foroe ofrthet fricEon Withewhichitig

‘novergnt of the bristle ends.this an a i tude of between 2 and. 2.5
nm Hkpers ebr&deﬁégd%%ﬁﬁ ‘?q?%l ef’ﬂ%‘ggeaﬁ]@ﬁlﬁ'é‘ﬁlﬁ e%ﬁ“ﬁ-ﬁﬁammj cesr@esBling to
be plgasant dur] Iggﬂgi lsng result is satisfactory.
An adgvant ag?é-‘(l%6 g%%gél mn@%@aﬁlﬁhﬁeiﬂﬁegh&ﬁ&éhar acterised in that the
brust shank i s adapt ddhasoproved toub¢ edvantageoustifittie kyosering meivemeditiisfa i s
drivdgble by an_electric tor, which tooth-brus haft.is drivab in the
i r ot on oreoRlineat S PDCATENE PARGRE i Ui gichon o i FangitpTARlps b the brush
reci frocati ng  PONGERbqihciRABEWRIenaD BE GRA YD 2 ARE BR A MudsRirGBpRAGRRER C

mechgni sm conprises two eccentric pins which are each guided in recess in
t he ooty b2 ush, sidaint thatothd wipingt mevemsnt fis & asdillatdryf tovemertt @baditrtbet i on of

the @scill ator, enent. .and i he di.rection of e reciJprocati

roveont | rlesgidira) & Of A6 bpisB ATk, ity sbingy of BemisRR i and Saltgand
freqgency. o bakk¥ralldanc8RE ekédSiofRFNBRIteBoPs provi ded between the two
ecceftric pirns. It has proved to be advantageous if the reduction nmechani sm

is f4rmed by a two- siGegerallyc thet bristlesinds ailh readily dfollow dhe biushrhead manvetnist:
advaft ageous const.ruction th duct i.on hanismis for.ped a_wor, ear
reci@n om Forat seHE aivement of B il dod AE eam o pmBlERS of befreth 2 2t
ref edencg tPstdya. Experience has shown that these frequencies and amplitudes are found to be

pleasant during cleaning and that the cleaning result is satisfactory.
E An advantageous embodiment of the invention is characterised in that the
brush shank is adapted to be coupled to a tooth-brush shaft which is drivable by an
> electric motor, which tooth-brush shaft is drivable in the direction of the oscillatory
20 movement and in the direction of the reciprocating movement by means of an eccentric
mechanism, which eccentric mechanism comprises two eccentric pins which are each
guided in a recess in the tooth-brush shaft to drive the tooth-brush shaft in the direction
of the oscillatory movement and in the direction of the reciprocating movement,
respectively, and each have a speed corresponding to said frequency.
' ' 25 Suitably, a reduction mechanism is provided between the two eccentric
pins. ] '
It has proved to be advantageous if the reduction mechanism is formed by
a two-stage eccentric planetary gear mechanism.
In another advantageous construction the reduction mechanism is formed
30 by a worm gear mechanism.
The invention will now be described in more detail with reference to the

drawings, which show some exemplary embodiments. =
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gs, which show sone exenpl ary enbddi_ ment s. 4 Fi'“gﬁ_'l I's an oblique
f a tooth-brush in accordance withithe THaSaE: HYHecfRlaced Shows the

nts of the brush relative to the teeth; mnﬂg ag(mﬂrratl cally shows -
i ve neans_ of first enmbodi ment t'0'gn enf i | Ei g. 4,i
nal vPEN ]c"aﬁﬁ on the line IV-1V in%Fig. 3] . sec”'gia@g"'

aken on the line V-Vin Fig. 3; Fig. 6 diagranmatically shows the
means of a second enbodi nent to an enlarged scale; and Fig. 7 is a
nal vi ew t aken K& 1 hean phliqug view|of 3 teoth-brusts in aererdagee wady heéh shown
g. 1 basigﬁ;Ly conprises a rod-shaped housing 1, which accommpdates a
means™ 88’ whi ch al so functions as a handle. The drive neans has a
-brush shaft 3, Pibi 2RhewoHRCHSVEnNE bfdetRUsh Rdative tBIthe keeBiljank 4
ing a brush-head 5 is_ detachably coupled to the tooth-brush shaft 3,
xanpl e, by meandigf 3 giagrpmaticatlyshpws therdive mesns pba dirstambadiment to

mul t tud% of rélk_lsg[r%%galg In accordance with the i nvention the brush-head

Seco

rms 2a 1 venent 8 having a frequency higher than 30 Hz and havi ng

litude of betwerip. §.isaaadtionalviewtthken GURMaR I\EVH Bigp®r i nposed on a
d novenent 9 having_a substantially |ower frequency, i.e. between 1

Hz. Fig. 2 sho/dgi hds psestionalvigw taken on therlineaVaY il &i8-03t he teeth. The
X t of t ushs head i | . - h
ot Shoveront g0 SRRl SRR AL glelfs B b Stddid Wblodiment”®

. al
first novenent Nt 3 or - sinp

nt w pes the | oosened plaque off the teeth and, for sinplicity, it is
redl® o herei naf ti8g. A4s aisectignph YigwriakamemthedinerV{-VH 88856t he drive

b for realising tHgsg, %FP{I@J@P&PF&" Fl%a%ﬂﬁqg c&?ﬁfi?ecstd ¥&1—§r{ﬁ§gdéﬁ&|9§siﬁgs-

or 10 drives a crown ee via acpinion S crown
hal | ed dhwhichlreetémhddatéhe dsivafmheahs 2i andrwhich alioi fanctions asa HahdleT fihecr own

carries two eccentricgs, 15 a 6. The eccentric 16 carries a_ dqubje
hed dgve means has & tooth-brush sl!;la(}t %, which projects from the hous?ng. A brush ﬁ'xan.{(

4 carrying a brush-head 5 is detachably coupled to the tooth-brush shaft 3, for example,

15 by means of a snap connection. The brush-head carries a multitude of bristles 6. In
accordance with the invention the brush-head performs a first movement 8 having a
frequency higher than 30 Hz and having an amplitude of between 0.1 and 5 mm, this
movement being superimposed on a second movement 9 having a substantially lower
frequency, i.e. between 1 and 5 Hz.

20 Fig. 2 shows the position of the brush relative to the teeth. The overall
movement of the brush-head is imparted to the bristle ends 7. The rapid first movement
loosens dental plaque and, for simplicity, it is referred to hereinafter as the loosening
movement 8. The slow second movement wipes the loosened plaque off the teeth and,
for simplicity, it is referred to hereinafter as the wiping movement 9.

25 Fig. 3 shows the drive means for realising these two movements w_ith'
their respective frequencies. A motor 10 drives a crown wheel 12 via a pinion 11, This
crown wheel is journalled on a shaft 13. The shaft 13 is mounted in a frame 14. The
crown wheel carries two eccentrics 15 and 16. The eccentric 16 carries a double toothed
wheel 17. This double toothed wheel has two toothed rims 18 and 19 having different

30 numbers of teeth. A ring 20 having inner teeth 21 is fixedly mounted in the frame 14.
The toothed rim 18 of the double toothed wheel 17 is made to roll over the inner teeth
21 of the ring by means of the eccentric 16. A toothed wheel 22 having inner teeth 23




17. This doubl e toothed wheel has two toothed rins 18 and 19 havi ng
_ rent nunbers of teeth. A ring 260 having.tnner teeth 21 is fixedly
mounfed in the franme 14. The toothed rim 18 of :the double-toothed wheel 17
' de to_rall r the inner teeth 2T°f the ring by neans of the
ecceptri c B %-ﬁ%t hed wheel 22 having Pnner teeth 23 5 is jdtihii%¥%ed
e shaft 13, which is secured in the housing. The toothed wheel 22

er carries an eccentric 24. The toothed rim 19 of the doubl e toothed

17 iis jerrgalledoon Biel shafidd, whichi isseeured in thedwusing: Kbe toshadewheghddl 22 by

possHEPE CHigbEx erfie ZoheGofid v nS, o1 6e s salfp VAT 3 o™
12 1 ghdd fovlll 6vet iR infief Reth 2ePihe Adothed YhedlB By BREnDSf theaaineot hed

22 relative to the crown wheel 12 is reduced by a factor of 25. The
t shagcrergrinfl6s By a suwhlemhoice afshe pumben ofctgethrit isipossiblente olaipgAke has t wo

25 5 st YR BB 6F lenBe Bl b uRRAGES sBlL7 Pllathle 6 Y o fRPRhed 20 1R
t udi ngd. thy ispeedfofithe toutiestl Whee} 20 GBIALI0E td thaNYeh Wetlegl 02 i Redutednigy audi nal
28 of the tooth-brush shaft 3 and the brush shank 4. The eccentric 15

es t haclep&hdg 27, as is also shown in Fig. 4. The eccentric novement

nt 29 of e AT SARARARD L ookt ppRRY: It sh B Roak R Bi4RE' 1 N0
OV e Arnisals awd 26Mwhidhugie radibllp kpaced iffond bhed! fikydly venmegsd foudie todth+ he

eccentricity of the eccentric 15. This novenent causes sai d | gosening
movelnentO sbrysh shast. phhecarme23 hassary elopgate gpening 2R {seeafige Fh e dengaydinehaxiso

F g, he . . . : » .
{he | ong e oPEnP B8 HHAE Waesidly o e EnPRERA LR AER W SpbR T,

eccent3 and e sty sl 4. MThehezcemeit HEknghes | the Spangn P sad Bals singat in
i ng 30.. The_el ongate openi ng 30 has one open end to Sigerlzil i fy nounting.
r esul Figoft- e cespdiemovementiaf the seqentricclpan theecramim Wheeh id, results 1n 2

equent - f Ienc L, | D nt 31
. e rtforoBdind fibiitt 28:dr e E48 25 8 Coriaally, bE M BaTUETED s
of thhe 13" i shafte3, ewkish fnovément hassan dmplithiée (dtioke)odicrd ByNthei Magnitude ioptiecat i ng
cirqular-arc novenent. The agmplitude of this oscillatory, wi ping novement
depdnds oneaCRRITIEHY Af theeccertneHs. dhiscmoyeraent gauses s2id loosening movement 8 0

the bristle ends 7. The arm 26 has an elongate opening 30 (see Fig. 5), the longitudinal

axis of the opening extending parallel to the longitudinal axis 28 of the tooth-brush shaft
3 and the brush shank 4. The eccentric 24 provided in the toothed wheel 22 engages the

20 elongate opening 30. The elongate opening 30 has one open end to simplify mounting.
As a result of the movement of the eccentric 24 the arm 26 and, consequently, the
tooth-brush shaft 3 experience an oscillating movement 31 about the longitudinal axis
28. This movement causes said wiping movement 9 of the bristle ends 7. As a result,
the wiping movement is a reciprocating circular-arc movement. The amplitude of this

25 oscillatory wiping movement depends on the magnitude of the eccentricity of the
eccentric 24, on the distance between the arm 26 and the longitudinal axis 28 of the
brush shank 4, and on the distance betweén the bristle ends 7 and the longitudinal axis
28. Obviously, the edges of the elongate opening 30 should be rounded so as to permit
the desired oscillating movement.

30 In the example shown in Fig. 3 the frequency of the loosening movement
is approximately 60 Hz and the stroke is approximately 2 mm, the frequency of the
wiping movement being approximately 2.4 Hz for an oscillatory angular rotation of
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eccenffic 24, on the distance between the arm 26 and the Tongitudi nal axis
28 of @he brush shank 4, and on the distancg beThip¥netHaeBdat Replskedy ends 7 and

the | ghgitudinal axis 28. Qoviously, the edges oimmt“mﬂ F;peni ng 30
shoul @ be rounded as to permt the desited os \ nt,_ln the
exanp shovﬂ’mnl“lz‘?'& 3 the frequency of tRe I ooseni ng i 517.01.1994
approf mately 60 Hz and the stroke is approximately 2 mm the frequency of
t he wigpi ng novenent being approximately 2.4 Hz for an oscillatory angular
rot at ifon of appraxigpishold naWiel caesPends taymsepke of appspumately ¢ mmsef brdristle
appr o nmat el d2 mnm of the bristle ends. It is obvious that other

transi@ ssi o dre al so possi bl e, for exanple a transm ssion between the two

eccentrics 15 and 24 ¢gis dbeious ahdtsshkrityansBissions farélalsd pobsiblecforexample a
pl anetgary drive. A toothed wheel having 24 teeth cooperates with a toothed

wheel fhavi ngrasmissies, batwesmthgyweeegrentges b and 24 an jbe reqlised byyneang of 2 siegle

conpa drive Wi ratl q.. : LG : LVE: r
reali ¢ ng 3t h%;c%ﬂm%g I?D?a\?g%%%? ggém %ﬁ@?‘l\fl@?’ %&ﬁ@%‘éﬁ%ﬁ{eggépfg%shl gﬂ%:r@ém%ﬁmr m
drive § s usegheefhaviag 253nnérstesth Wyt méarisrofanf éceeitrid 4 whitht yieldh e drerdh e6npad,

whi ch consi sts of a beyel wheel 36 and a worm 37, is rotatably journalled
on thd shaf tdd® witha @80 #f 37%23-s in nesh with a worm wheel 38. The worm

wheel g8 is rotatably [ﬁ.P%f od i nﬂﬂ"ﬁ' I.ng. e
wor m gheel carries a g%’?%%&ro atlrggél\%iéﬁ?%gﬂ&o@%wmﬁee g%@%tw’@ﬂe
shaft §39. Thdiffetend fréQudnaiesAlrsthinicase dawvoxpi doive igtisedT Ae sHafio3 3 xcmoineted iBa
furthdr has an eccentric¢ 42. Angirm_43 has a | ongitudi nal opening 44 _at one

si de, |kt helO ofigne 3di Adootied wheel 3hewhish congsts of arRevelgwheel 3628 WOrE37; e
| ongi tfudi nal

| ﬁ&,rg u wg& - C r,Ge-4 es
this dpeni ngm%bi¥' e o{"'}éei%s?lgglg?%? h?ﬂgr m 3ﬁ§smgﬁe%pg§$tﬁgwﬁg? %VK%P%?\A%
end pdrtion The wormtwireh3® ivsdtatatligfsupportdd oredlshaftrB9stanted in thei lousingnThe .
The arfm al so conpr,i ses a cam fo] | ower. 46 whi gch engages the cam groove 41
and cdoper at WS pieghFarries i\sﬂ’ﬂt‘{gﬁ wichyrotates withethe SearRewhesl @bputshe shaft 39.

e o s oSkt R 41 165 i GBSttt ol e
t he stjud B0 4X,A:d arm d8dmp ladpngifudinalmpeniag Y4y ons side, the longitudinal axis of the
opening extending transversely of thé longitudinal axis 28 of the tooth-brush shaft 3.
The eccentric 42 engages this opening 44. The other side of the arm 43 has an opening
45. A lower end portion of the tooth-brush shaft is fixedly mounted in this opem'ng.. The
arm also comprises a cam follower 46 which engages the cam groove 41 and cooperates
20 therewith. A motor 10 drives the toothed wheel 35 via a bevel pinion 47, which toothed
wheel drives the worm wheel 38 with the stud 40 by means of the worm drive. The

worm drive ensures that the rotation of the stud 40 is, for example, 25 times as slow as

the toothed wheel 35 with the eccentric 42. The rotation of the eccentric produces a

linear reciprocating movement 48 of the tooth-brush shaft 3 in the direction of the

B DR R B ot Sl Do

25 longitudinal axis 28. At the same time, the cooperation between the follower 46 and the
rotating groove 41 generates an oscil_latory movement 49 of the tooth-brush shaft 3
about its longitudinal axis 28. The reciprocating movement 48 corresponds to said
loosening movement 8 and the oscillatory movement 49 corresponds to said wiping
movement 9 of the bristle ends 7, which wiping movement is 25 times as slow as the

30 loosening movement if the transmission ratio of the worm drive is 1:25.

Both the rapid loosening movement and the slow wiping movement may

be composed of a plurality of motions, such as a translation and/or rotation.



t h@i oot hed wheel 35 with the eccentric 42. The rotation of the eccentric
pr@uces a |inear reciprocating novenent 48.0% ‘the tboth-brush shaft 3 in
‘th@direction of the |ongitudinal axis 28. At :the sane ‘ti-ne, the
co@eration between the follower 46 and the rotating groove 41 erates an
os@ | | at oPHNn&ent 49 of the tooth-brdsh shaft 3 about its Ioﬂg&-da?‘hal
axig 28. The reciprocating novenent 48 corresponds to said | oosening
moyenent 8 and the oscillatory novenent 49 corresponds to_ said w ping
noJnent 9 of the D¥arious eneshaisms aghavatlable o provide Seedrivel for 2 @pitks as sl ow

as g he | oosening novenent if t transm ssiop ratio of the wormdgrijwe _ is
22 B B0t worine Vo oL st %S, FoRt B b ek Ahnt it SR Tee DR e
corgposed of Arnptibnahis) ¥udl asRk ieRitfipleIHE BsST thel gigabséffict Oite ABfceVablQ R ON.

7 \@priousitechani sns are available to provide the drive for the rapid
| o eni ngcorresponsting mMOvEMmeRts camalsg begenemtedr by b actuation suchdhalrthe pafitr s ar e

usqgel. Ot her drive. ;S of..examle the. .u t .

o &o- i r ek il BRR Hie 845D B8 or Bl SR Raliod Becia,
gerfer at edgD\exARpRE vidtdr Gfibatdnesd tdtidly mbreThe Bfivé F6x fhe Riows Ripifg ieehrAt of
thgg user 1's an oscillatory systemwhich is caused to oscillate, for

exdhpl e, wincbeaproyisied byrplatar cyeulay apd eipticatmovements, felipticRlemevements pased

nogenent can_.b ' LCI T a | 1Pt v nts,
el IR pticafl %‘G‘E?(%g% gérggagxei 8% g’%ﬁéﬁl&d&@ﬁﬁ éﬁcg'ggorgnljﬁbfeﬁeglgéf pgg%%ggll ons, pure
oscy | | at opyvemeReBAERO rotfE mavembntSOMORERIVES, e tRb IhoveRieAtsymaP eAIEDY S.
Morgover, the two novenents may each be produced by neans of a single notor

, y . . C !
wi th ajesuptodieed by meanselcs singlsrmotan, withor siitahle drave Meehanism.-hat t he | ooseni ng

novgenent and the w epRnt, ranslation tation frequency
corfyesponding to tr{gﬂg%gﬁg) i 60 rr‘g%agr%iﬁg@‘éf‘@ﬁ%@@n%ﬂ%a@ Gf the
relfevant goéher havedarmsladohor rgatisiefieqibntp chitespdndip 2o ahs spekifiede t eet h,
8 1 A toot h-brush having_a brush shank adapted to be driven

el dct r i cafrequepgy Zanges, the amplitudes of the relevant combined movements being adapted to

the dimensions of the teeth.

-h'eet Has Been Replaced

i
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dri vé Jesfs and provided with a brush-head having bristles, which 3
brush{ PEad performs a so-called | ooseni hg ' movemant whose frequency S \

hi ghel than 30 Hz, characterised in that the arrplltude of'.t.he | ooseni ng
movenght is between 0.1 nm and 5 nm and i'h that the brush-head perforns an
addi t @onal , ng}paWéd Wi pi ng novenent haang a frequency of betweEnOL. 1684

and 5 A tooth-brush as clainmed in Cdaim1l, characterised in

t hat e Ioosenl ng novenent is a rectilinear reciprocating novenent in the

di rec@ on o;%m’_ﬁ%ongltudl nal axis of the brush shank—w-th—a—freguency of .
bet wegh 60 70 Hz and an anplitude of apprOX| Ley Zsﬂmh ,r,lg‘l n that
t he Wiibi ng novenent. SCI 'l at ory novenent abou ﬁ axi s

of t k¥ brush shan “ y of between 2 Hz th an
over & angul ar ew “ﬂ “ r] to 30[err]. 3. - brush
as cli@ in Ca ¢ charact’erised in that the brush shank S adapt ed to
be cap Ied to a tooth-brush shaft which is drivable by an electric notor,
whi ct3k oot h-brush shaft is drivable in the direction of the oscillatory
gt ang in the di ieahiARnafavida®s bRSh BAAKAABRATE YR BefVen MecBBANS 2 2N

ecces@ri c mtchani sm ‘whi ch eccentric mechani sm conprises two eccent pi ns
whi cliflar e eggle ﬂmﬂ@ldl provide¢ géthsa brush+head bartihg bristlds, sihadht biush-deads perfdrens

brush shaft in the d| rectl n,of the osci,l nt, and Ln the
on 08 seelodoRPBREEPHGN S SR ety eh e hEDT than )

corre é@ﬂmeﬁmaaw thent harddl §' $ifin 20 d
I m 3, a’%ﬁgl(rgaa?%(yr@sed in that a r%’gug{ll lgnbert;”e%eﬁg%ltlﬁhl S p:?ow deéﬁgaﬂl\;!\gen
0 ef C giatbrigh-Iead performs an additiogal; swtdlledrwipingamoetraentadving fraquendy
terised in tha the%%i%;mion mechanismis fornmed by a two-stage

ric pb&Wﬁ?’&/g@a nism 6. A tooth-brush as clained in
4, characteri sqdddin-biah dsheaifred i Ciaifh PRSI U0 TR IR ¥erngh O M

pchan
movement is a rectilinear reciprocating movement in the direction of the longitudinal

_ axisof the brush shank with a ffequency of between 60 Hz and 70 Hz and an amplitude
2 - 10 of approximately 2 mm, and in that the wiping movement is an oscillatory movement
<% about the longitudinal axis of the brush shank with a frequency of between 2 Hz and
bl 3 Hz and with an overall angular excursion of 10° to 30°.

3. A tooth-brush as claimed in Claim 2, characterised in that the brush shank
is adapted to be coupled to a tooth-brush shaft which is drivable by an electric motor,
which tooth-brush shaft is drivable in the direction of the oscillatory movement and in
the direction of the reciprocating movement by means of an eccentric mechanism, which
eccentric mechanism comprises two eccentric pins which are each guided in a recess in
the tooth-brush shaft to drive the tooth-brush shaft in the direction of the oscillatory

. movement and in the direction of the reciprocating movement, respectively, and each

' have a speed corresponding to said frequency.

4, A tooth-brush as claimed in Claim 3, characterised in that a reduction

. mechanism is provided between the two eccentric pins.

S A tooth-brush as claimed in Claim 4, characterised in that the reduction
‘mechanism is formed by a two-stage eccentric planetary gear mechanism.

6. A tooth-brush as claimed in Claim 4, characterised in that the reduction

mechanism is formed by a worm gear mechanism,



