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PCT/ DE90/ ©0672. 05537 El ectric: Toothbrush with Rotary Bristle Carrier This
invention relates to an electric toothbrush with BEPh80d9t2s240i9n2303
conpki,si ng MOePLLO7I:6nptor drive. A brush section i s BGE/DBY0/Q06E2
connected to the handle section, with the brush section includi ng383%haft
haang means for delivering a torque t® h-Bristle carrier, with a bristle
carrier being rotatably carried,at an end of the brush section renote from
t he handl e section. The bri st] e carrier conprises neans for receiving a
torque and neans for nounting bristles, wth an axis of rotation of the
bristle carrier being di.sposed at an angle, par- ticularly at approximtely
ri\ght angl esEleotzito¥gothbrdshawithrRetarynBristileechsniersecti on. A

t oot hbrush incorporating the features identified is already known from

I nternati onal pat I [ n‘.__ﬁgb 0 om

U S Pat. ?gaﬁosﬂlﬁé% | ?s%ﬁea f rg% glewaﬁ#:aglégﬁ'hﬂfuéﬁ
bristle car rWé#hoﬁ hﬁn§1§o§§ﬁgi&9§hCﬁaPraSbBQr angeéegt-réﬁ vateredriviea

bearing boreaabrii® l2eediond ief dd?ﬁ)ﬂérdl% ss‘été&enectéfaetartﬁél ﬁaﬁaié' er is
| ocat ed by rreani_lof a slide Io%}_ engagi ng i n an annul ar groove of

bearing sect B8R °nThé'1$P| e Rrash seqtsion | IRRlging Asshaty HPV%‘/Bgshaft
ex1(:]I en$|h ng tgmea'gb &‘omnmwnr?@r&mlge aargbrrue ﬁ.gob@\ébi:'lsﬁﬁé t:aei-hleﬁ; wighhead
end. ese bev r et h. nes eth_on_t st er,
Wih (hee Bapnitile |ERLDIEDRatbl" SHRAEASS [oRfe 108 BEL S ol G
under neat h atieurhzush p$eﬂ:b1@m rewobei dintan cthei dandliec sedtiaf. roﬁ'hel on of |
the bristle ga5ghql %ﬁ&&l SBBﬁﬁﬂlé{e r'n@zfn NELES iR rP ! bt a axis

ofitzhe nounti r‘;%rtube nount | e_nmeans for “recei Vi
tor que of th@ngr means £9r; F“@Pn&légb Hsﬁﬂ-ﬁﬁng@ét@n agnaxis pf 9’9‘-'—91?2011

740.9- 2303 V@f9WHY Idbistle carrier being disposed at A TaRE28/ 0872

_'tlcularly at approximately right angles, to a longitu-

-

dinal center line of the brush section.

A toothbrush incorporating the features identified
is already known from international patent appllcatlon
publlcatlon number WO 84/02453 or from U. S. Pat. No. _
4,619,009 having issued from this appllcatlon. The -
bristle carrier of this. toothbrush has a bearing section
carried in a bearlng bore at the head end of the brush
section. The bristle carrier is located by means of a -
slide lock engaging in an annular groove of the bearing
section. The bristle carrier is driven by means of a
drive shaft extending through a mounting tube and having
bevel gear teeth at its head end. These bevel gear teeth
mesh with gear teeth on the bristle carrier, with these
gear teeth being arranged on the bristle carrier directly
underneath a mountlng plate of the bristle carrier. The
axis of rotation of the bristle carrier being disposed at
right angies_ to the longitudinal axis of the mounting
tube, the mounting plate and the means for receiving the
torque of the bristle carrier are both arranged on one




(55-537 -2- side of the longitudinal center |ine of the nounting tube or

brush section.. This known arrangenent has the foll ow ng di sadvan- tages:

Not only the rotary parts including, for exanpl eEPt B0 @LRvZ40hafR383d t he
brlst+e carwoepl/batlal so the | ocking device and t he bPETYPEIOSOO673f t he
bristTe carrier as well as in particular the neans for deliveri A§53dd
receiving a torque, are subject to majfoR 4mear. In this connection, it is
to be considered in particular that toothbrushes are conventionally used in
conbination with tooth cl eaning agents contai ning abrasives to a greater or
| esser degree. For these reasons, it is ad- visable to provide neans

prol ongi ng Qe i tile h%g@.'t%‘uia’l' eereirhing o $he Rotntingitabe t his

tQot hbrush is used_.in conbi nation with tooth-cleaning agents. It is an

obj ect of tIP¥ on £ ‘ion to avoid the disadvantages of the prior art
known and to provide an electrically powered toothbrush having a |ong
service life al sd‘hndserknmd arrangemehthM| agehil.ewanq alflfsaldmamg

econony of d 00t h-
brush -i ncor por l*{cﬁ: o}hgtsures |n|t|al referrgﬂi?’é in WhIC all’ the
neans for t rfd'-'l%ndrﬂmg shafdy cﬂ!@daﬂ:@ecob#l%‘i#%dcaé'réreﬁar et patee, e made

of sintered yBAAInPANde?iteC 0GRAC Bk t DddIe i albuntd, of esfiest lnﬂlgtléo t he

means for nounting the bristles by neans of teren l.i.nes
particul ar ABAY &s WLl &8s Jm §?‘?ﬁ%’r‘§ﬂaﬁéttg? %ﬁ?f&a mn t-

ting neans hasdtheceivingage tafrquasblucang shbjeetr tof nase weare: el yIn oaded
conponents SLOnIfLeanLhyighe i) 1s B 0o oridadrdd Odn pal W A
1N that toothbrushes - are - conventlonally used in comblnatlon
with tooth cleanlng agents containing abrasives to a .
greater or lesser degree. For these reasons, it is ad-
visable to provide n_iean_é prolonging the life of the elec-
_tric toothbrush also in cases where this toothbrush _is:

used in combination with tooth-cleaning agents.

It is an object of the present invention to avoid
the disadvantages of the prior art known and to provide
an electrically powered toothbrush having a long service
life also when used with tooth-cleaning agents and
affording economy of manufacture. '

Lo This object is -accomplished by an electric tooth-

brush incorporating the features initially referred to,
in which all the means for transmitting a torque are
configured as separate parts, are made of sintered metal
and are connected to the shaft and, respectively, to the
means for mounting the bristles by means of interengaging
splines, in particular dovetails.

The usé of sintered metal for the torqtie—transmit-
ting means has the advantage of reducing the wear of
these severely loaded components significantly also in




Ar.- e e

cases where: the toothbrush is used in conbination with tooth cl eani ng

agents. kor cost reasons, only the torque-transmtting nmeans are nmade of
sintered netal, excluding the shaft and the neangpfeo ppanyaogot-kso3
brist]es. AWOePLAOVR16GNd durable |ocation of the torquPeryBR90y0OD6AQ neans
in their re- spective positions on the shaft and on the means fob588unting
thelbristles is ensured by providing spBi-mes, in particular dovetails, in
order to connect the torque- transmtting nmeans to the shaft and,
respectively, the neans for nounting the bristles. 1In contrast to conven-
tional connections, the splined connections of these sin- tered netal parts

Wi th the shahke8ndiharRSPERE COothpivish (1% TBAAS P cHMYTHAPELA Naibhi St! es
Whiich, as a ru%@ 8gre biot h made of industrial plastics, ensure an areal

i mpact, and*PR 88PaBPe @PYSM ssion of the necessary torques. Because
the neans for receiving the torque and the neans for nounting the bristles

are in relative Fpposbst aeasomsreionlyn thee Horgue-¢raasnietingnmeansi cul ar

bel ow and, Lesp h h rush
section. and Bedade 4% s RuFed ‘RebAL) WM ne” N, spdffe Pnd (Eng
engage i n amegnsr Eoypmeyttidcig drhe rbristlesst| 3 reliablei andhduxabie

i nter medi at q obR® ibar Wie- Eﬁ@e'%ﬂﬂxém@fh%é’d&ﬁ "RedAs f%”ﬂﬁé& Ngelhe

bristles, the follow ng adyantage is achieved. The s
tor que- del | FPECHS VRePRSTEIQRS on ( Fhes Shaft nand, on nthe| d\‘ﬁé‘?@ fO¥nct i on

for the  mounting ther brdistllescdus ensirethdyt prigdddngl epar:lne\ser lKappi ng
fashion in the_ hri tIe arr#?éébetmeen t he torque rece Vlﬂﬁ ans and the

neans for ngﬁﬁtlﬁa TS Son tthe °FRESt | &° c §OPPEF! & Tel v
elism nat es thanmmm&ﬂmmmnmwame &nexhhtshaﬁt|andylrekpegt3wehwgeMHd for

the br'Stlegg?nggggg %&ﬁuﬁéﬂnﬁ'éég3b¥¥§@fég711§n contrast to conven-

PCT/ DE9QQ/ 00
1onal connectlons, the splined connections of these s1n-
tered metal parts w1th the shaft and respectlvely, with
the means for mounting the brlstles which, as a-:ule, are
both made of industrial plastics, ensure an areal impact,
and thus a-durable“transmission of the necessary torques.-

' Because the means for receiving the torque and the
means for mounting the bristles are in relatlve opp051te;”
arrangement on the bristle carrier,. in particular below
and, respectively, above the longitudinal center line of
o the brush section, and because the means for delivering
N the torque of the shaft engage in an overlapping fashion

| in the bristle carrier in the area 1ntermed1ate the
torque-rece1v1ng means and the means for mountlng the
bristles, the following advantage is achieved. The shaft
with the torque-delivering means serves at the same time

an interlocking function for the bristle carrier,
because the shaft engages in an overlépping fashion in

- the bristle carrier between the torque-receiving means
and the means for mounting the bristles on the bristle
carrier. This completely eliminates the need to provide

an additional interlocking arrangement for the bristle
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carrier with the attendant increased wear of the bearing parts. Because the
brisstie carrler is nounted on a shaft of the brush section and the
torque-recei ving neans are arranged on the brist|EP @ 1912 7404923022 of a
| ow end of W A AL1G he radial forces acting on the REEDRACLMRETZ i st|e
carri'dr as a result of the torque transmis- sion in the gear trf%#fe

i nt oduced in the shaft at a | ocation Wfere the tilting or bending nonents
whi ch they produce are mini mal . By these neans, friction of the bearing
parts as well as wear are reduced. Mreover, this arrangenent contri butes
to ensuring a safe function of the toothbrush while allowing a certain
anount of wesarmier heitinvehéeaptehdantTinereasedbweax- ofl aiheedbearimg e
detail in tgalt-t%]l owing ‘with reference to the prior art identified. After
prol onged u e bear- ing section or the bearing bore will experience a
certain anmount of attrition so that the bristle carrier, as a re- sult of
the special arrarRReause othe herighle earrher gharmennted onf 2 rhatsupf ant

radi al force@MARAIH S sdeltiitsh Ondherié | Hdrieredcdivih lmaanfsi | 4ed out
of the ideal axis of rotation in the directiqn of the side wal]. Wth pr o-

gressi ve weRTEANISR PRaFhfgbpistie cRETdpgadindhe regnOfydriowi #M9pecone
Ies?] and Ihessf ughel ,sHa{]ﬂg-.rp at;.}l@ertaﬁﬁatmrﬂaﬁcl es tétﬂ;/ugjl eoﬁoamﬁetsﬂiafftﬁuthf

nes The rush.i's then no _lLonger _u n r

o aced. ‘A palF AT APEY o FHEREE. G RORPPBUF PR IS, RERTERLsT

arrangi ng t heionr jnetheagean ttraimecane iintsgducadnﬁnnehet rmaMeat a
transm ssi on I of a
shaft for mhﬁ%aﬁfél?ﬁgﬁELQ Pe carlﬁle and%&f q{‘flr’}‘éé"f ong |tulg}¢1§}l\tﬁagt

ER.90 912 749rgdqgg3ag@ gg;mq]; By these means, frlctlon of

PCT/ DEQ0/ 00642aPPRg 'pht-B8 &5 wBE1baYSReafChr8Nreadbédough the radi al forceS-

Moreover, this arrangement contributes to ensuring a safe
function of the toothbrush while allowing .a certain
amount of wear of the movable parts. This will be ex-
plained in more detail in the following with reference to
the prior art identifiéd. After prolonged use, the bear-
ing section or the bearing bore will experience a certain
amount of attrition so that the bristle carrier, as a re-
sult of the special arrangement of the gears of the gear
drive and the resultant radial force components acting on
the bristle carrier, will be tilted out of the ideal axis
s of rotation in the direction of the side wall. With pro-

gressive wear of the bearing parts, the engagement of the

gears will become less and less until, from a certain

moment, they are completely out of mesh. The known
toothbrush is then no longer usable and has to be re-
placed.

A particularly advantageous configuration is ob-
tained by arranging the torqgue-transmitting means in such
- a manner that the transmission of torques to the bristle
carrier occurs above a low end of a shaft for mounting
the bristle carrier and below the longitudinal center
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occurring during torque transm ssion act on the bristle carrier axially as

a t'tdting nonent, causing actual tilt- ing of the bristle carrier after

correspondi ng wear of the bearing parts, this tilgpnggonoyenegss.olaghs
rotary shaf twefoxjezbiéstle carrier does not result in pepgpE9QgR008RAL Of

t he torque-delivering and torque-receiving neans. On the contresy37t he
torgue-transnmtting neans have shown te ®esh even closer when tilting of
the rotary shaft occurs. In contrast to the enbodi nent of the prior art,
this special arrangenent for introducing the torque has the effect that
attrition of the novable parts tends to cause the torque-transmtting nmeans

to move in thgndli of" 44d:OBribha SdASYn . TSR A0EGH I¥his"
trgue-transmtting neads ,as bevel gé‘ar_ t eet ié t Ieeg:'dﬁ&/an v me?ogn];:es

3 » * a »
af for di ng cARFHF¥FIRY| ABFing LAKAUR t ransmissiont a0t oxscthe gﬁiﬁrﬁﬁi‘-&t i on

of the geonmetawriedhexdalaggaseat tﬂtangoﬂaﬁéﬁe, pbahsingrasthglt eg1bevel
gear teeth of_the brlstlgircar ler_for, the of bristies or tufts of

untn
bristles enstP®s%% e SFAGELE &%%t?ﬁgﬁt FB%I‘S-FPHI}QIM e pQftern
wi th respectthe beardnepnpagtef f ¢htisoftiltd rigpahdrpsmsit obft hithe nretarygn.

Confi guring b I ag .k l, Joear - nt
maKes it possslla%ﬁ:a ?\ger%cérﬁﬁg&%vgaﬁl%%%%s gﬁoﬁh%%\béﬁ}s?ﬁ sec??%%ﬁvxm | e
mai nt ai ni ng gagementy ofefheontdrquevdel iyesing ahide borgueerecedviivg which

I's driven tonéghsle |OnakmOEbAtrapPJe ik %&ué-@féusﬁﬂ‘@iﬁ? n%edhéection

in alternating seqguence, en- sures an_intensive cleaning effec t he
t oot hbrush. BR¥eFROVE| 5r Beshyeven slosgrawhenntihinghefokhengobanyh

section ensuskafthatcalreaninng coitrist g afhd hembeihdrit sbf ather pkivghi ng

posé no probleps,  and that .al.so during brushing, no or oply. a mnor punping
action 'occurgrgl's Eﬁlﬁo S@ff%%rmtgl ‘H"?%l%tr°éu°1m¥%he torque
PCT/ DE90/ 00cti@s 0B&7 effeéct that attrition of the movable parts tends
- to cause the torque~transmitting means to move in the di-.
- . rection of a closer mesh. '

‘Configuring the torque-transmitting means as .bevel

. gear teeth has the advantage of affording controllability

of manufacture and relative ease of computation of the

geomei:ry. The arrangement of a mounting plate opposite

the bevel gear teeth of _the bristle carrier for the

mounting of bristles or tufts of bristles ensures a free

_ structure and optimization of the bristle pattern with

L respect to the cleaning effect of the toothbrush of the
‘invention. Configuring the bevel gear teeth of the
shaft as a bevel gear segment makes it possible to reduce
the overall length of the brush section while maintaining
the above-mentioned advantages. The bristle carrier
which is driven to rotate in an angular range of about
+/-35°, reversing direction in alternating sequence, en-
sures an intensive cleaning effect by the toothbrush.
The. provision of apertures in a mounting tube of the
brush section ensures that cleaning and drying of the
toothbrush after brushing pose no problems, and that also
during brushing no or only a minor pumping action occurs




Wi thin the brush section as a result of the direction- reversing rotary

mot:'t on of, the bevel gear segnent of the shaft. By this neans, the entry of
tooth cleaning agents in the bearings can be |arggpyo§Vvéeiseda@Llo-258H3t 00t h
cl eani ng agass v1poELB6 T €ady entered the bearings, theypepppReoyeosyad from
the bearings after brushing is com pleted. Wdge-shaped beadi ngeses®pvi ded
on"t-he shaft in the area of the apertuses -©f the nounting tube of the brush
section cause water that has entered the shaft area to be centrifuged to

t he outside away fromthe wedge- shaped beadings. By this neans, liquid
whi ch has entered the nounting tube is largely prevented fromtravelling

t hrough the ' Nty u he h t L.@n, e LQL s RAart
t Rereof bei nvgf%ljrl{e@i. g&slél yqugsn%vggcf%?g%h ?ﬁe%nod%% '?% Pubetl{g'y ?ﬂgég{é'ﬁgﬁi f ugal
rings. This, Ye¥wRrsind- roLasyt aotions ofntthel beved geaxisednertroff thae

Further - advanieos By ents! ialls, BARIeRLPRIGEJCS0EN Sleaniig AgSHLs
subsequent d%%cﬁg]ﬁi Heasings <fBBdi PR ndargedyn; avetded B h dife @"dpﬁ
accoEEany Ih ngcf:lzléﬁnings agiehtish _allwkr@v\hmg_éadf | éntére@ ahee h@é@i‘iﬁ?yj lezryneyza_

t oot hbrush o i nvent.io sirating_an e i nent er eof ; is a
| ongi t udi nal c%'écﬁeo%zﬁ%(?%eéi\[;v %’f‘gl#h{éﬁ?ob-egﬁgpgsg%%%gf ??Fé}sg} %%cfllggﬁ of

t he toot hbr uphebédFl GWedgershapetk béadindg=i pyovhded oot thertshatd; iand
FIG 3 is p P ewn 5%.55 € P Ghy : Pl N ihe bev gear
teeth and tﬁ%ﬁghaagte,y]seégtionedéa ong t eo iﬁggezﬁo%&% tgﬂé &EP 8 912
740. 9- 2303 \ierushosegtion cause water that has entered thersbeft/ syea2
05537 - 7 - +8 W chhivietgedeitty eERe outRide Awafclirbh Schénwedgelric

: h h. Th rush _2 '
t ogthbrush,. shapeg. ng%?_g{;lés. Byothg_g Eala:vs\gf 1gqui_d which has entered

the mounting tube is largely prevented from. travelling
. through the entire mounting tube to the handle section,
the major- ﬁaﬂ: thereof being -pre'viously removed from the,
mounting tube by the centrifugal rings. This, too, con~
tributes substantially to a reduced wear of the brush

section caused the entry of tooth cleaning agents in the
body. ' o '

‘Further 'V'advantages'_ of the invention will become
apparent from the subsequent description of an embodiment
in conjunction with the accompanying drawings.

N~ In the drawings,

FIG. 1 1is a schematic view of a toothbrush of the
invention illustrating an embodiment thereof;

FIG. 2 is a longitudinal sectional view of the for-
ward end of the brush section of the toothbrush of FIG.
1, with the shaft being shown not sectioned; and

' FIG. 3 is a top plan view of the sleeve section,
the pin, the bevel gear teeth and the shaft, sectioned
along the line A-A of FIG. 2.




hart_d'le éectr on 22 and a brush éect ion 24 whi eh IS adapted to be .c-o"d‘pled o
together with the handl e section 22. The handl e section 22 houses an

accunul ator 26 or, alterna- tively, a battery, armelée&téif -yrpé%_g§ {nd a
transl ating ;ﬂ-evgf PPrgor converting the continuous rotghy ggzthe

el ectric notor Into a rotary notion reversing di- rectron |n sgynating
seqyence. On the outside of the handle pection is a switch 32 for
activating the tooth- brush 20. The brush section 24 conprises a holl ow
nount - ing tube 36 receiving a shaft 34. The nounting tube 36 and the
shaft 34 are adapted to be connected to the handle section 22 by a coupling

means 40 not sho reater detail. Arranged at end, of, the brush
section 24 rem)t\e\f rgﬂtg %g%'e E%%?Iﬁﬂf:ez P‘Eeﬁa% %&r‘e“%fr’r it 38%with a
mount i ng pl aekecdrior teedhbhrushbri stihes &bothbruishs @0 bcompriéses a&t its

end OPPOS! { S EOLEL DERP 3! Endle BOESRILELFofl25K ! @h10H LEckHdBERRCYC]

gear teeth bevel gear ranged
of the shaftt%4be ﬂ%lpéﬂds %ﬁgﬁﬁh%ﬁlwlbftlﬂﬁehﬁﬂﬂéﬁl §eé>$r1|°iner22&8 d&henes an

angle with rgspeté bactiends Whudes aéhoace{mhmatﬁbafzte 36‘r0f adeerAxLnatel y
[err]. It erI be ung &itoodthat this, an al s yes of

botveen [ er rHIRRMYL of PRRECREat 3P FLEPRELE HOERBPS8 oRRaNS ﬁe@ﬁ¥ﬁtﬁn9The_
bevel gear taevi]céz3oommrdmm1@¢m\caintgaﬁoﬂsaet@tﬁy apdtilént oAnsni ts

the toraue onbhg)dLEsstl Qs ool d o Adclip fodfol OpkbErbibgthe-

carrier ich™i's arrang pré era S %t angre
The range ofreh'elanglla (ﬁlte;:nat;tng)rsemmm byOnhe'.hlerrcmttSaldmrof ektheé8 may

assune val u h fg gt eRh] f -angl e
_baing, - home\exlg?ﬁagér?‘e%ig’:r As 6 4f fﬂc}[’ 521, SR A L 445 BHE| S60E 07116

PCT/ DE90/ 006kYush539 er§hb§86ﬁfé§nrrBf‘eCEPBﬁiﬁ?SaﬁpEPéAPWf ReHNtne
represen-  ing tube 36 receiving a shaft 34. The mounting tube 36

and the shaft (34 are adapted tao be connected to the
_handie section 22 by a coupling means. 40 not’ shown 'in
greater detail. - Arranged at the end of the brush section
24 remote from the handle section 22 is a bristle carrier
38 with a mounting plate 44 for receiving bristles 45 or
tufts of bristles.” At its end opposite the mounting .
' plate 44, the bristle carrier 38 includes bevel gear
teeth 46 meshing with a bevel gear segment a8 arranged at
the head end of the shaft 34. The axis of rotation of -
the bristle carrier 38 defines an angle with respect to
the axis of rotation of the shaft 34 of approximately
90°. It will be understood that this angle may also
assume values of between 30° and 120° without limiting
the scope of the invention. The bevel gear train 42 com-
prised of the bevel gear teeth 46 and 48 transmits the
torque of the direction-reversing rotary shaft 34 to the
bristle carrier 38 which is arranged preferably at right
angles to the shaft 34. The range of the angle of ro-
tation covered by the bristle carrier 38 may assume
‘values on the order of between +/-20° and +/-100", the
preferred angle being, however, +/-35°, approximately.
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tation of FIG 2, the hollow conical nounting tube 36 tapers in the
di rection, towards the head end renote fromthe handl e section 22. The head

end of the nounting tube 36 is configured as an ugpapdl $12pza0cop2303ped
socket 50. wWo 9ayoansé6ti on area 51, the inside di anet epcuyDEBO/006URI NQ
tube™’36 di m nishes abruptly to. about three fourths of its origbsar

di aneter. This bearing surface serves,=if@-eonnection with the ring 60 and
the circlip 62, for axially securing a shaft nenber 75 which is arranged
in the transition area 51 of the nounting tube 36. At its end close to the
cup- shaped socket 50, the shaft nenber 75 includes a bevel gear segnent 48.

The bevel gear segge@,tecﬂ,ﬁ,e%s nﬁfﬂea%zg.ty 460 foi-%g $Haf reprERRR~75

clhgse to the bottomarea of the cu ped 'socket 50 | ow a I ongi t udi nal

center |ine 53tdpn |1Rf hFEG Joct FRe. Rellowconical saountdng: tyhe sAsf ¢
menber 75 i nthperabinptihe ditdutdhnd towiards tiehésd cdndy rembtecFedme

nuneral 74. _The. di ter of, the sha mber 7% increases -from .a, small
di aneter i ntth E‘angg%eﬁe"%r‘é’é‘ g&ruptr“f"?n?‘Sag Fﬁagé’ Eﬁgn@f’gf’trlﬁgi ngﬁower
area, with tBé sl box:_lfiignred las ran nepwardiyd oper cupesbaped sacietof
appr oxi mat el gl er g, . "’élﬁ]rf‘siﬁf‘od b T %f‘,’TEEﬁ% iﬁs?ﬁé”a%@bﬂ%ﬁ ngiéefth@”
angul ar rangé of _erﬂ. I's construction enabl es & SRart member 1o
per f orm r ot abPYNEing abvbe +3635diminishes nqhiurkly orta n ahauly nthresg

seg;enc% ﬁt fbh%lizﬁ%g dﬁ”iﬁé@ bt9 haif ggaﬁb.ta&ar Sr%gﬂfngeéﬁi? h%_u%'f_%g:b
me er as C I Ndr) ca eri eral ,dlnensiong adapte (0] e |1.nsi.qe
di aneter of EBREVESunt}hgCPiBEcSEOoNn ﬂ’r&hsﬂaﬁ FiRge Y e?‘?‘Fi nkPes GixFcIiRup 49

havi ng 'spl i ne2,80f0n idsialher ssicurimber ancshaffihe member C75CudtiBstentisal |
5801 the BRRIGRE e Ry Bl R LIRE SRR RS .
shaft 34 who$€.headitedAdshandinclos€Pto(the? qup-sha)3g8 sorket0%0i6the - -
PCT/ DE90/, 006 £ 4% 3ember 75 includes a bevel gear segment 48. The
- ' bevel 'géar segment 48 is._arr'anged‘ at the end of the shaft
‘member 75 close to the bottom area of the cup-shaped
socket 50 below a longitudinal center 1line 52 of the
brush section .24. The cross section of the shaft member’
75 in the abruptly diminished area is identified by ref-
erence numeral 74. ‘The  diameter of the shaft member 75
increases from a small diameter in its upper area
abruptly to a larger diameter in its lower area, with the
small diameter being maintained over an angular range of
b approximately 250°;, while the large d_iameter is main-
tained over an angular range of 110°. This construction
enables the shaft member to perform rotations of about
+/-35°, reversing direction in alternating sequence. At
its end remote from the bevel gear segment 48, the shaft
-member 75 has cylindrical peripheral dimensions adapted -
to the inside diameter of the mounting tube 36. The
shaft member terminates in a hub 49 having splines 80 on

its inner circumference. The inner circumferential line
of the splines extends in an approximately sinusoidal or
rosette pattern, thereby ensuring an optimum areal torque
transmission from the shaft 34 whose head end has an



L

outer splined section adapted to fit into the inner splined section 80 of

t he ‘shaft nmenber 75. The shaft nenber 75 is preferably nade of sintered
metal, while the shaft 34 is an injection-nolded papt ogudg20f4pneusgpzal
plastlcs Awrﬁmggﬂ bmitge center of the bottom of the cupcgygggd/aosbgt 50
is a frusto-conical elevation 63 having a centrally arranged blindsesd bore
57 §&rving to clanpingly receive a shaft+ 86=which is preferably made of a
non- abrasive naterial as, for exanple, steel. The shaft 56 defines a
right angle with respect to the shaft 34 and serves te carry the rotary
bristle carrier 38. In the present enbodi nent, the bristle carrler 38 |s a

two- piece stpyehyr eg ee?ffﬂgﬁl ‘%rp' £ 3’e ' 89 afggn%‘?‘,;n

inkegrally forme d A slee sect1on ver tﬁe pin
59 and havi ngsﬁlﬁfﬁﬁﬁt iseEtiQn e3Q4qfnt%@¢a5h?f¢orWQme?§w t hT%| sha&%t ends

ab?ve tge fgp?éﬂﬁaﬁd7?0§§e r@?grﬁﬁ! hﬂgelbf b&nk@%ehéﬁ@%?ﬁ'oﬁhagéafﬁ 16

i nternedi a nnul ay shoul,der an pin vel _gear

meshing with & v"eﬁ ’g%a‘?nségﬁﬁﬁ éﬁﬁpoﬁ@%d ‘%’1 of edodug 3‘5 aleet h
46 are arrangpclaysltltise armaﬁgé@elhowmdc&%tef blfe thefiiottifom Poﬁfthebl Y,
t he accurate [ of th beve 6 I h _gn
area that thegﬁ ansdﬁ%gid%a%£g¥orque§sto t eve%ggégPitee %ég%ﬁﬁgc3§s a
smal | d|stanchaangaafnantnakixj&rraﬂﬁmdﬁbhlﬁ@—eaé boxehb7t seryingr doessed
n the manner cabupicRAy Haddivel iMslart G¥IGniREAL @defabq iRe of

el evation 63 to erigage’in this recess, Wt narrow%Hb bel ng_mal nt ai ned
bet ween t he el@evBPROAPEASHVE tnl?éﬁﬁlrﬂ]BQas‘Fhef‘ﬂFn exanpley afkgPAr shdleder

61 and the beyNafdeas (detindd @reighel shgbbywithi pbapeat %onithie Gharial
paﬂt* whi l'e the sleeve section 58. anqithe qg untin % Rlate 44 are
I‘

i nj ecti on- nol ¢&d 3N SSRGS &P SRITH le-gagFien 3%4'0 én‘2303
WO 91/07116° the present embodiment, the brfﬁﬂléEBﬂtﬁﬂéf2385537a two-

piece structure, comprising a pin 59 having an annular
shoulder 61 integrally fermed_ therewith, and. a sleeve
' section 58 fittinhg over the pin 59 and having a mounting
plate 44 integrally formed therewith which extends above
the cup-shaped socket 50,'covering jit. In the transition
~ area intermediate the'annular shoulder 61 and the pin 59,
bevel gear teeth. 46 meshlng with the bevel gear segment'
48 are provided. The bevel gear teeth 46 are arranged in
the area of the low end 53 of the shaft 56. Preferably,
the accurate axial positioning of the bevel gear teeth 46
W, is in such an area that the transmission of torques to
the bevel gear teeth 46 occurs a small distance above the
low ‘end 53. The pin 59 has its bottom end recessed in
the manner of a central frustum of a cone, enabling part
of the elevation 63 to engage in this recess, with a
narrow gap being maintained between the elevation 63 and
the pin 59. The pin 59, the annular shoulder 61 and the
bevel gear teeth 46 are pmefetably an integral sintered
- metal part, while the sleeve section 58 and the mounting

plate 44 are an injection-molded part made of industrial
plastics. |




- 10 - For the transm ssion of the necessary torques fromthe pin 59 to the
sl éeve section 58, these are provided with splines 81 as shown in FIG 3.
The bevel gear teeth 46 and the splines 81 whi chERr 80aBdl2nd40.9728088 cent er
part. of theWgi A1297336a one-si ded eccentric dovetai| aPET/DEIP/P0672
recogni zabl e. The sleeve 58 fitting over the pin has a corresf8§887ng
onelsi ded, eccentric dovetailed struct@re, t hereby providing a sufficient
surface for transmission of the torques to the nounting plate 44. Axi al
securing of the nounting plate 44 or the sleeve section 58 relative to the
pin 59 is acconplished by injection-nolding around it, adhesive bonding or
ul tra- soni c wel @loxg th&xtmﬂsmgséﬁmuglﬁ e CReteEsfy tber@hésSQrbm a

bhi_nd- end b e| ve the e t he Bor es
for accomm rSPg |ﬁg T Vi % Igﬁ P S Ss 2 Zﬁ)cgo']roerf uﬁls gileﬁ?l gr % dﬁrdow ded
in the rmuntwlrtgl ;slpdnelem 81 st Isém@m‘ dge RIS lﬁottdmearb@aredf gelae' teetbhaped
socket 50, tfee A}E’&Stﬂ % 1%%' dé?ﬂ ¥hidnageel ‘Sfé%rﬁj’edfsﬁ& kh&e capgichlr €S

are in the housing vva rea. e nmount- ing t Apertures 1n the

area of the%t°%4t1'eﬁ epmaeﬁ?uwsea Eyeréﬂéﬁén@@%#SI dogetaid @re The
housi ng of tdRedPytrictDgnitabi%e. NuHel e davd by PRATINgG ©verotthehesm i n t he

drawi ngs, these being disposed,in the u housi n ection 68.in.the side
wal | area a the SHEFe H@ﬂ€b9975°n?ﬁggaﬁﬂ §§E%P%ﬁlf4l vetailfdy as
descri bed i rsttrthesthuxtd ,owthgrelﬁfge proeidingara i enffl cientnssuttace ntfort he
cup- shaped %995 qﬁﬂgt' ' e 236 n]PRH d e own
upon the free eﬁsén %th{] ﬁaf {:Bgﬁféggcctgont H;l%al \étﬁn% nggovg‘t di | ed
splined sectdthal ssecuping iaf thl@edmoemcum aplate f4|40r¢!r hbeofSthﬁéfebrush

ER.90 912 148 @9353\131%11&&}\?@ to the ‘pin 59 is accompllshed by -
'PCT/DE90/OO672 05537 '
' 1nject10n-mold1ng around it, adhesive bonding or ultra- .

sonic welding. .Extendlng through the center of. the pin
59 is a blind-end bore 55 serving to receive the free end
of the shaft 56. Bores for ac'cémmddating individual
bristles 45 or tuffé of bristles are provided in the
mounting plate 44. '

In the off—center bottom area of the cup-shaped
socket 50, the hous1ng is - prov1ded w1th apertures 64, 65.
Like apertures are in the housing wall area of the mount-
ing tube 36. Apertu_res' in the area of the shaft 34 are
| identified by reference numerals 66 and 67. The housing
g . of the mounting tube 36 includes further apertures hot

' shown in the drawihgs, these being disposed in _the ‘upper
housing section 68 in the side wall area a‘bove. the shaft
member 75.

The brush section 24 is assembled as described in
the following. The bristle carrier 38 is inserted into
the cup-shaped socket 50 of the mounting tube 36 from

- above and placed down upon the free end of the shaft 56.
The eccentrically arranged dovetailed splined section is
aligned in the direction of the front end of the brush




- 11 - section 24 adjacent t¢d the side wall 47. Through the opening of the
mounti ng. tube 36 at the handl e end, the shaft nmenber 75 is inserted in the
mounting tube 36 by means of a tool, such that tEP sta912 rpatke®-2303but s
t he beari ngwousieFrLié the transition area 51. By virtPeT/DEPOL006ZR t hat
the"shaft nenber 75 is only provided with a bevel gear segnent @853Vts
teeth not extending over the entire ctrldunference, the bevel gear segnent.
48 is re- quired to be oriented in a predeterm ned angul ar position
relative to the longitudinal center line 52. The shaft nenber 75 is
subsequently secured axially by neans of the ring 60 and the circlip 62,
for exanpl egeatP8hCHA] ddFdcell [tRASOHe Okikke wigMel agear #Befi tting
oyer the bevel gear teeth™46 of the bristle ca&ri r, .the. bristle g rrier 38
i s al so secOPERLBgaOhsthi BPURELIR &M 136  BFathfe NADARe s ¢ gg. '

F} nal |y, thgnhalef metthers 75- igerlimprited tin menat moanthiagatemenf3é hbyhub 49
of the shaft nenber, .75. .The r 1 SS.0N o f S t 34 to
the shaft n&TEEP ?§ Ps%é’r? r es&“%g/a@i@ s%#é)nséfsgggf) #‘%Hﬁ%é Z.?I;%.Bg Se]r%g%genent
of the shaf beating shrfabsf timdieertFdnsiBiomeanea ndt . shBynvintyeeafer
detail int d N a h [ LB agian al

el FAMNUhat? LhE F@%&ﬁ Helpdt 7% 38°4nag pgaviakacwitn &

<+

di spl acenent relative to t center |1ne . The shaft 34 is

adapted to bevedudear tsegnenrk 48+ nhiksdteathmet extending  Qversdde on 22,
and the MouRkyGel Wit-cifinf Srel®) e€nko Re&relougesd seghbathassi bg ae-t he

e shart . meRaEeST S, CPASRRaT (o o P RSRNSLITEY BoBHLIS SRR o | o
carrier 38, rddlatilef tt34tive loagibaldiinaknicentér ridneorsy. f uthel shafixi al
20U 10 e B WSl M lnq iy sl e e
. 740. 9- 2303 \Whiey /€07 =8l the circlip 62, for example, a potcbedoriggs?2

. : By‘reason of the bevel gear segment 48 fitting over the
bevel gear teeth 46 of the bristle carrier, the bristle
‘carrier 38 is also secured-against axial diSplacemehts
relative to the shaft 56. Finally, the shaft 34 is in-
_serted in its mount in the area of the hub 49 of the
shaft member .75. The.tfansmission of torques from the
shaft 34 to the shaft member 75 is ensured byithe splines
80 in the area of engagement of the shaft 34 in the shaft
member 75. By means not shown in greater detail in the
drawings, also the shaft 34 is secured against an_axial
displacement relative to the longitudinal center line 52.
The shaft 34 is adapted to be coupled together with a
drive shaft of the handle section 22, and the mounting
tube 36 is adapted to be coupled to the housing pf the
handle section.

Oowing to the advantageous arrangement of the shaft
34 or the shaft member 75 with respect to the bevel gear
teeth 46 of the bristle carrier 38, the shaft 34 or the
shaft member 75 not only fulfil an axial securing func-
tion for.the bristle carrier, but rather, further advan-
tages result as will be described in the following. As




05537 - 12 - becomes readily &pparent from general reference nenuals on

ki herfat i ¢s or, bevel gear designs, the force acting on a driven gear, which
force essentially acts normal to the tooth surf ages gqcan2bgalor.@asodown
into its cowposayngimec! uding circunferential force, apca/pE90 0087 r adi al
f or ce. It is the circunferential force which is the force con®@s3% by
whi‘ch the torque received by the drivenlgear is determ ned. Axial force and
radial force are lost forces which, while contributing nothing to the

magni tude of the torque transm’tted, pl ace a load on particularly the

~ bearings of the driven gear. In the present enbodi nent, the axial force
acts al ong taoiEss ﬂéadﬁ%t b@paéntl £ éﬁéi-&l Ci‘éféfénba H&%\ﬂilrsec'[ i on
of\_t he bottom secti on of e Cu

gsaedsoc his axial force is

taken up by Sh&NRMARLGS G Re¥el WEBRT ﬁ@s%&are?’r&eom“?ﬁ@ NG PMNd t he

head area ofa tdiewaﬂ rqiaaxe,ndntmm foxce Iésééhtsla%mqa adty eidrmals idd eeneear of
t he bearing oc cause t oot

entscnh dl enetrate in
this area b %\ar ?\%e%fec?a?er&??t 58 %f{‘ €% é?l Bﬁnﬁ’é’rﬁ{b‘: ore
- 55. By cont rJamludng reﬂraumfereatlalelfbméqeramragl nfoece endt m&iwlt 56
whi ch nat u- I n ages h et t ng . Of rce
appl i catlonft( t%e C'f tignd t% éflgg:tlgdm ng pmali )(g?fg?] Qﬁﬁ%?it is ‘I%ﬁé)
will be advaﬁrﬂ%o@m@ﬂeﬁttr obicewhhehf dthe doramegusecaivedhebyr ithe e
carrier 38 idyip) ?éb:.axiél' datesmiikal | Ax31CIFRIRAINPOTHIIA. Iforkde

monent s Sct 13F PEhCraRaPE WBLaE. 2 wPaLes GOt M, ARG &P ddfbonant s
occurring i mdadei tudesoifssthe dfordqueueransiniittedgr tpTager lay mdadntmgeous
Torany et ARE OGRS ChRel o el IR AF e f0ebl iyt e L O
shaft 56. Theresént ngmhodimentn tthe sixifal storesuactsgalobg ttihe remrlal
force of rotation 54 of the bristle carrier in the direction of
-the bottom seg:t_:.on of the cup-shaped socket 50. This
axial force is taken up by the abutment means between the.
head end of _the shaft 56 and the head area of the blind-
~end bore 55. In this area, barely visible wear of the .
bearing occurs,. because tooth cle'aning agents can hardly
penetrate in this area because of the precise fit between
 shaft 56 and blind-end bore 55. By contrast, the radial
forces exert a bending moment on the shaft 56 which natu-
rally increases with the distance between the point of
i force application to the shafi:' and the fastening point of
the shaft. Thus, it will be advantageous to  introduce
' the force or torque into the bristle carrier 38 in such
an axial area which is as close as possible to the
fastening point of the shaft 56. This provision mini-
mizes the bending moments acting on the shaft 56 as a re-
sult of the radial force components occurring in the
transmission of torques. It is particularly advantageous
to introduce the force into 'the bevel gear teeth 46 in an
axial area of the rotary shaft 56 lying a small distance
above the fastening point of the shaft 56. The tilting
moment on the shaft 56 resulting from the radial force
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PCT/ BE90/ 00672 05537 - 13 - conponents causes the shaft 56 to tilt in the
direction of the side wall 47 of the cup-shaped @Epchet 932 740.9812303
sequence, aWeo9LiO@7adlul ar shoul der 61 with the super- PCEYDEIOFDO6 AP Ar
teeth-46 tilts about this angle, leaving its ideal position.. a&&7r,

thiy brings the teeth of the bevel gearl3egnent 48 and the beveI gear teeth
46 into even closer nmesh. Assuming that over time the teeth of the bevel
gear train 42 are abraded or worn down by the action of tooth cleaning
agents and that the clear- ance between the shaft 56 and the blind-end bore

55 in;]I c;e?m x £ dahﬁéesﬂt ﬁﬁéOBhQEtt gt%qv& {&WSﬂPtﬁﬁeOﬁﬁe%gﬂgr&t onged
peri oa o | eca m)mansacm e _Sha as a
result of tI® lésﬁ)rw@g@ ‘& %%ﬁﬂ'@éﬁ!’&# %chea 3%r FEEBY the
gears of the;emmmder aial<dd. thel hatrhi Baxidshoabgep uslarwitlyethet s:fpér.h-e gears
of the gear el { n| ng
poi nt of thgtoe%i]tb%berl %aédl]}s/q-b%ésksr?g{g] olh%t oei%glég ?‘rl’{&tﬁ \é?‘gtl% eeea‘ié'r

section 24 dien J,dteaheppseten@e of Hawever ai thisgbadngs viche . telat»haplﬁtur es
66 and 67 i RydenaP EneNd gt &%ﬁé%@%&‘*@éwwiebw%bottom

of the cup-shaped. socket 50 sefve to faci|itate cleaning of the brush sec-

tion, which inkRieMen [Hosemdirsh of AsMng éﬂ?ﬂ%g"’a}'elﬁlén%rﬁi%t%th
extraneous m eﬂih@| bevélle R ttF&£En ah26@rababrdded sdaf wopRmadm’ oy n the

upper si de area of th nt| ng t.ube 36 eneat nt i Iate 44
r e oty sedMRASELRT I RE Eo8 A et cand; bhseHE |
menber 75 beinge doetwern etthes shafltcaaeechm;/ the blmd—endt borre7 55 |in-act S :
| ANkg a punp at mﬁg s ar ea
not only into sgeégaaié‘#fapéeg&s%é%#%go%u&%o | n%tshg%lt I on I’%h‘%

shaft 34 t hresefionged gppriwcnt af nddinset woenaune dief t tidhibng 7Poments he .
inner vall - qfetifiy BlNEh8Ishd?® 56 as a result of the radial forces

. act in the direction of a closer mesh of the gears of the

| gear train 42. With this advantageous arrangement of the
gears of the gear train 42 relative to each other and

relative to the fastening point of the shaft 56, .it is
poésible to prolong the life of the brush section 24 even
in the presence of a certain degree of wear. .

The apertures 66 and 67 in the mounting tube 36 and
the apertures 64 and 65 in the bottom of the cup-shaped
socket 50 serve to facilitate cleaning of the brush seé-_
tion, which involves the removal of tooth éleaning agents

- ‘and other extraneous material. The apertures at 68 above
the shaft member 75 in the upper side wall area of the
mounting tube 36 beneath the mounting plate 44 are only
secondary to the cleaning of the brush section 24. The
shaft member 75 being configured as " indicated by the
cross sedtio_n 74, it acts like a pump while oscillating,
forcing liquid matter contained in this area not only
into the cup—'shaped socket 50 but also in the direction

~of the shaft 34 through the gap maintained between the
shaft member 75 and the inner wall of the mounting tube
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PET/ BEQO/ 00672 05537 -14 - 36. To relieve this pressure, apertures are
provided in the housing section 68 of the nountipg éobe13678009e2b8 shaft
menber 75. wo 91287116 spite of such nmeans, the possi bpeTyprOb/DOGURD M xed
wi th .extraneous material entering the interior of the nounting 0868736 past
t he, shaft nenber 75 and penetrating a aag-the shaft 34 in the coupling area
40 between the handl e section 22 and the brush section 24 cannot be
elimnated entirely, wedge- shaped beadings 70, 71, 72 are provided on the
shaft 34 in the area of the apertures 66 and 67 of the nounting tube 36.

[f liquid myxed wit (AT | pa‘%ﬁs’f S LRJSn/0, 71,
A2, the i ng!rgéése cg.r??)rii fuga o;%%(}%edg t.ﬂe%és%é bée%%ﬁﬁgmﬁ%? gguse t he
maj or part bBhet Reusinpgi @%%d%t%rﬂfo@%@%ﬂfeﬂnq dtgke cihit aPPUGe#PSay

fromthe 5h§ﬁ_&f€4 b 98gh tbinéa?rtilﬂ e§p§§e @F odhichf ﬁéﬁlsﬂ})u'&hbng t ube
36. The beadin 72.t hus _have the

{0, 71 effect of centrifugal riggs for
t he renoval PB?sgg?‘iHjX p8Fti t1auid pied,; ¥ me?‘%é'ainﬁf’élﬁ opggﬁrtlﬁgg
][munti ng Itubntgi&g_n?_ﬂﬁrfe pinvesion, ofodhendasuniimystubearsd npas'agtheTh
unctional a r.r A e.hru ct,i,0 e
enbodi nent 8&13? ﬁehle%%éﬁt -?gn\é@\/\lgsp&%%%?%gggswgiﬁhge?;gree%gg:?‘t% 053‘ ?‘ got erush in
whi ch the bepupléngaanes 38 between phwepdmandle asegtiont (22 | angi the nal

center |inepaashl ddidkfiSBas Uit 2Bede13hifided dn | MeRlge-{ errl,

reversing direction 1n alternati ng sequence. It w be appreci at ed,
however, th&hapee headdings 7%, n3l,| V4 pEs ®rovdided, o e aphafbodithent

and that it jhs td hareaabrachntfgertitdbée aaa 6ve of t Bheomountdums v

R A A T R R A T T
over these beadings 70, 71, 72, the increased centrifugal
force'acting at these beadings will cause the major part
of the liquid and extréneous materi31 to be centrifuged
away from the shaft'34 and through the apertures 66, 67
out of the mounting tube 36. The beadings 70, 71, 72
thus have the effect.of cehtrifugal-rings for the removal
of foreign'partiC1es and liquid from the interior of the
mounting tube 36. This provision, too, adds to ensure an
increased functional reliability and wear resistance of
the brush section'24,

The embodiment!of'the invention was described with.
reference to a toothbrush in which the bristle carrier 38
rotates petpendicularly to the longitudihal centerlliné
52 of the brush sectiqn 24 at an angle of approximately
+/-35°, reversing.direction in alternating sequence. ' It
will be appreciated, however, that the invention is not
limited to this particular embodiment and that it is with
equal advantage suitable for use with continuously rotat-
ing toothbrushes arranged at angles other than right
angles with respect to the longitudinal center line of
the brush section. ' '
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PCT/ DE9O/ 00672 05537 - 15 - Patent Clains 1. An electric toothbrush (20)

i ncorporating the following features: (a) a handgp 88cbi1an74829-~230Bri si ng
-an el ectri cygnypyogitge (28); (b) a brush section (24)pewZpESd/00672
connected to the handle section (22); (c) the brush section (20p537
conprising a shaft (34) and neans (7% ¥sor-delivering—atorque to a bristle

carrier (38), and a bristle carrier (38) rotatably carni ik (
remote fromthe handle section (22); (d) the bristle ‘Hﬂﬂlﬁ“l ,m)“mﬂl“l
conprising nmeans (59, 61) for receiving the torque and reans .(44) sfor
nmpunti ng brstl - (€) an axis of rotation (54) of the bristle carrier
(@_g) bei ng g%rrtgﬁg:eéﬁgt}mgn angle, particularly at approximtely right
angles, to a longitudinal center line (52) of the brush sectjon (%_32;
characterized i nlt-hat 28 |elegtrig ntopthbrigsh '/(%O)fo%n‘?ﬁ”éﬂgﬁ?{:ﬂ‘ﬁg € or que

are confi guired 13wirePFealttidedst s, are nade of sintered netal and are
connected to the shaft (34) and, respectively, to the neans (44) for

nmounting the bristles (4%211 %;éemsan .Of iP- ier en [ p% nes gﬁg,i@l), in
particul ar ‘dove- (@i | & DangieqFection, (¢2 36‘?“&%95%%@?1 Jé

PCT/ DEQO/ 00672 Oumxbr difive X.28);The el ectric toothbrush as clainmed in
claiml1,. '

(b) a brush section (24) adapted to be connected to
the handle section (22);

\S/ ' (c)  the ‘brush section (24) comprising a shaft - (34)
and means ..( 75) for delivering a torque to a bristle
carrier (38), and a brisfl_e carrier (38) rotatably
carried at the end remote from the handle section
(22);

(d) the bristle carrier (38) comprising means (59,
61) for receiving the torque and means (44) for
- mounting bristles (45);

(e) an axis of rotation (54) of the bristle carrier
(38) being arranged at an angle, particularly at
approximately right angles, to a longitudinal center
line (52) of the brush section (24);

U

characterized in that all the means (59, 61, 75) for
transmitting a torque are configured as separate
parts, are made of sintered metall and are connected
to the shaft (34) and, respectively, to the means
(44) for mounting the bristles (45) by means of in-
terengaging splines (80, 81), in particular dove-
tails.




cha'racterl zed in that the,_n:ea,ns—i—e%—r-ercvrv*ng t he torque and the means for

mourting the bristles (45) are vie opposite arrangenent on the
bristle carrier (38), in mmmt‘g H!!‘ and, r@spRrigIeIMo 3t he
| ongi t udi - werloagmrare | i n rush secti on gcypESDYddeYR NEANS
for delivering the torque of the shaft (34) engage in an overl FEHITY -

fashion in the bristle carrier (38) +ni16he area internediate the _
torque-recei ving neans and the nmeans for nounting the bristles. 3. The
el ectric toothbrush as clained in claiml1l or claim2, characterized in that
the bristle carrier (38) is nounted on a shaft (56) of the brush section

38) i n e aredar A LIed F Aol 3n 200 HaaEnblC 1R \cldshy 5111 O
t oot hbr ush Ghazackenired, inythak %\vemeaesaﬁm: relc@lylnéhéﬁheﬁ:tté?ri% in
that the tQifiiechd Ik (#d¥ GdBAThA e Brangechd W@J)Cfafé e d-hat the

transm ssi n. of tor to the bristl carrl,er occur bove a | ow
bnd (o oftive aieokiRs aFaniEnat o1 te HAie e SHre (ad iR 2 o)

t Ihe | ongi tLphﬂgicu:Hr belowi and( Si‘)aspéctlﬂeemyus aboeet ithe (Ibhgitudi-The
electric t S [ to

characteri gg#l%gﬁﬁa? %hg K%%t) ?’fa) mcri(l?"r'gé ggf/:gll"g ggrzllt)éeta%fdatﬂ}ets end
cl ose to theedns stor dall.verlnGSthevwmcqueeeﬁhtheeshafd'-ng(aigb)rmgweth bevel
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el ectric t depRYeR Antermediatentheaterguesggcediving, sieans angd the

bristl e carfiefis (S5 m@@ﬂmﬂe@ thamridtesd] ate (44) opposite the bevel gear
tieeth (46) for the mounting of bristles (45) or tufts (45) of bristles.

3. The electric toothbrush as claimed in claim 1
or claim 2, cl;giract_e;i zed in that the bristle carrier
(38) is mounted on-a shaft (56) of the brush section
(24), and the tori;ue.-receiving means are arranged on the
ﬁristle carrier (38) in the area of a low end (53) of the
shaft (56). '

4. The electric. tbothbrush ‘as claimed in any one
of the claims 1 to 3, characterized in that the torque-
transmitting means are arranged in such a manner that the
transmission of torques to the bristle carrier (38)
occurs above a low end (53) of a shaft (56) for mounting

5;,_,,.:7, ~ the bristle carrier (38) and below the longitudinal cen-
ter line (52) of the brush section (24).

5. The electric toothbrush as claimed in any one
of the claims 1 to 4, characteri zed in that the shaft
(34) includes bevel gear teeth at its end close to the
bristle carrier (38), which teeth are in engagement with
bevel gear teeth (46) provided in the bottom area of the
bristle carrier (38).




'?.-.fﬁe electric toothbrush as claimed in claim5 or claim®6, characterized
intHat the bgvel gear te m ﬂ :I “ fl 34) are configured as a bevel
gear segnent (48), and th ﬂ n"mmﬁ ﬂml ri er EB8%0i 912r74@:9+2303- tate
in an angul@® 9B/QZLLE about [l us/ nt'nud [®err], revers-PCR4DEDOLRO6D2A in
alternating sequence. 8. The electric toothbrush as clainmed i n08®§7one of
theyclaims 1 to 7, characterized in thét7.the brush section (24) includes a
nounting tube (36) for receiving the shaft (34), with the nounting tube
(36) termnating in a cup-shaped socket (50) for receiving the bristle
carrier (38). 9. The electric toothbrush as clainmed in claimS8,
characterized in that a shaft (56) has one end fastened to the bottom of
the cup-shaped sgcket ThEORletteiet hoothbdusti ngs &d&iﬁﬁhtmbelaimesyed in a

Bllnd end bore-(55) in the bristle,.ca r|e 3

t oot hbr ush %M gpe St glg gﬁﬁﬂgfer( %Si{l{%é% Bhe
mount i ?g tumeu('mﬁ)lgarplath!a C44) sbppediseckie (beyedr @qarrOWMhMtlﬁ)aper-
tures (64-68 %‘f ri R WSh | ig&y10
characteri ze 5in tﬁat OCS‘3( Bwlgﬁé?éﬁdegamzdggfe%da%e% gga |n8§ (70,
71, 72) ext eb¥is§leser the shaft cir- cunference in the area of the
apertures (66, 67).

7. The electric toothbrush as claimed in claim 5
or claim 6, characterized in th t the bevel gear teeth of
the shaft (34) are_' configured as a bevel gear segment

(. | (48), and that the bristle carrier (38) is driven to ro- -
) tate in an angular range of about plus/minus 35°, revers-

ing direction in alternating sequence.

_ 8. . The electric toothbrush as claimed in any one
of the claims 1 to 7, characterized in that the brush
section (24) includes a mounting tube (36) for receiving
. the shaft (34), with the mounting tube (36) terminating
in a cup-shaped socket (50) for receiving the bristle:
carrier (38). '

9. The electric toothbrush as claimed in claim 8,
characterized in that a shaft '( 56) has one end fastened
.to the bottom of the cup-shaped socket (50) , its other -
end being adapted to be received in a bl:l.nd-end bore (55)
in the bristle carrier (38).

10. The electric toothbrush as claimed in claim 8
or claim 9, characterized in that the mounting tube (36)

and the cup-shaped socket (50) are provided with aper-
tures (64-68). '

11. The electric toothbrush as claimed in claim 10,
characterized in that the shaft (34) includes wedge-
shaped beadings (70, 71,72) extending over the shaft cir-
cumference in the area of the apertures (66, 67).




