1 ELECTRI C TOOTHBRUSH BACKGRAING "6F
THE | NVENTI ON The invention relates to an electric toothbrush with
an electric notor, which generates a notion of rotation and has a notor .
shaft, a gear that converts thegm%bmgmcoi%bgﬁg§¢£% into a reciprocating
stroke, and a slip-on brush, whic € aftached to a handl e segnent so
as not to be rotatable in said handl e segnent and which has a
reci procatabl e toothed rack in order to drive the rotatable bristle
carriers. Such an ele h Ug LS the features of the
TR RLBRbBF g PO

preanble of claiml, is the su ect -0 254 397. In the
case of the toothbrush known |n this docunent a contrate gear, which is

dri ven by meansrgb &npéftofn bieldteser i G1ERYA ol %8%&1:%2?1' §i8GOPRNL, i

di sposed in.,an eccentric, fromwhich crank armleads to a reciprocatable
connect i ng®tEHEE RSt MPESHS Yk&cQﬁgqqﬁ¥§Eﬁﬁﬂaem§§§ﬁ§n9f ¥RFatéennardi hgsrad
coupl es W mbtart shafied aagéarrtﬁdKEdﬂnqhﬂﬁ& hhushotwhﬂnosardtatmah igtslid

on t he handl e Kk n,al ferpating
noti on of rgo a?gg %t%%‘g d&é‘l’d%rfffﬁ "%aﬁ Ss eiﬁrﬁghgﬁead
| f one mnﬁ§t§6ha§t§?naaha%k%1%&@%nﬂ (ﬂﬁgaﬁ mke‘tgf beh&ﬂ:abahéd inckaido
that the bhhﬁah.é éé&ﬂén@xﬂid W ch trhal aori%c&g&%heabite €86Enak' pkex Rﬁ

connectlng rg out. of the handl e segnent myst execute an equall
| ong strok8F ?ﬁa ° gﬁ% e HF PTEStAS CRTFLeEBfset on the contrate
gear by half t he stroke The result is autonatlcally a relatively large

di amet er of the t HH& gt i ndl e _segnent,

t 0o, nust be corres ond‘g1 if“Féﬁgé’ atr &ge geS%tEﬁggﬁﬁegfrgﬂg
EP-B-0 254 397. 1In the case of the toothbrush known in this
document a contrate gear, which is driven by means of a pinion .

by the electric motor in the handle segment, is disposed in an
eccentric, from which a crank arm leads to a reciprocatable
connecting rod that leads out of the handle segment, This
connecting rod couples with a toothed rack in the slip-on
brush, when said brush is s1id on the handle segment. The
toothed rack generate: in turn an alternating motion of rota-
tion of the individual bristle carriers in the brush head.

If one wants to attain an adequately long stroke of the

. toothed rack, so that the bristle tufts exert more than one
rotation at each stroke, the connecting rod leading out of the
handle segment must execute an ecually long stroke. That re~
quires an eccentric, which is offset on the contrate gear by -
half the stroke. The result is automatically a relatively
large diameter of the contrate gear, so that the diameter of
the handle segment, too, must be correspondingly large, a
feature that is often undesired.
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1A A different means of converting rotary notion into reciprocating
notion of a dental instrunent is seen in DE-C 524651 wherein an axially

stationary, rotatable gear having threaded grooves is engaged by the bent
portion of a tooffREapredtem on which the invention is based is to design)

The pr obl emamn elleicthr ich & cothdiiushn oifSthasgtlorémdrit B X iad Gne ShilchC a
toothbrush-gj tion kin n _such manner t,its gear

e d i t ha can be
arranged to g&f&\g&r %h%%el tiggﬁ%of: apogﬁt ?Bﬁa%qeqaﬁteo é:lo&v[errir{ctrp&&o ilﬁf’o"%
reci procat i mgtastiioon oy hewkilkestyénematonginte engecigimosiet ing modtibhr ushes
W th a smal lgydind @Rl . 5%%%@%? WNYE
Such a gear eﬁ%? a lmal Igeggggelpgqﬁi %gn 'reﬁfw ﬂ'\rt e raéoﬁhﬁgg’%ogﬁ%@?he
t oot hbr ush, S&¢#dd PrageteTye stroke has to be .

SUMMARY OF THE INVENTION

This problem is solved by the invention in that the gear
exhibits a piston, which is connecting to the toothed rack, is
aligned in the longitudinal direction of the toothbrush, and
can be put into a revolving motion of rotation by the electric
motor and which can bhe set oscillating back and forth by means
of a closed, revolving lifting cam and a guiding pin, which
interacts with said lifting cam; or by means of the revolving
lifting cam, which is provided in said guiding ﬁin, a compo-
nent, which engages with said 1ifting cam and is connected to
the toothed rack, is set oscillating.

Such a gear has a small space requirement in the radial
direction of the toothbrush, even if a large stroke has to be
generated with it, because this stroke is generated by the
course of the 1lifting cam; and the desired stroke can be
generated exclusively by extending the lifting cam in the
axial direction or by arranging several lifting cams in suc-
cession. Despite this advantage, the toothbrush according to
the invention is constructed very simply, so that it can be
manufactured inexpensively and the risk of malfunctioning is
low. The lifting cam can be provided either in the shell of
the piston or in kinematic reverse in the inner shell of a
borehole bearing the piston.

This Sheet Has Been Replaced

R




generated with it, because this stroke is generated by the course of the
lifting cam and the desired stroke can be generated exclusively by

extending the Jifti ' ' directi.on_or hy_arranging,several
lifting cams iir‘n’l‘s%%gg%ﬁﬁg%%é‘%%%%‘ﬁies“‘%ﬁ\}g‘ﬁf’ggé’? Fﬁs %8%?%8%‘3’%
accordingc?%ﬁiﬁﬁsi%@éﬁhﬁcﬁﬁﬁ¥;hﬁﬁﬁﬁr@kﬁnﬂﬁeﬁeﬁw $hepkyipsont haushtandn be
manuf act uEed pICKPRNEAVELY Rbiditind SKaichTBlheRCEh@NLDYpLSn! B¥hsH Nfs
lifting ca¥1€an be ﬁrqﬁldqﬁnéith%brln t.he Egﬁll of, Ehe glgton or In
ki nemati ce120etRe FRHRHE® i BV PG ahYReCheARPAY PRE BEstRR.
3 Anandbe csediheniaduahtixgeauts iathodi mevblefingheoktivRnbE opoteBsbst s of
t he gear i di ?FE¥¥%i slip-on brush and the piston having a
coupling,bgﬁ?%%, : en éﬂ%%%%;(nw brush is slid on, couples with a drive
journal, which |eads out of the handle segment and is set into a revolving
motion of rotapien fyid heLlar! MG JPLY possible, Vet bsthbg FE81 0peWhich is
possi ble, first al | q€qg§o~the smal |l si,ze o&,the gear of tPe I nvention
in the rathalSTRTEAIoh OF PG Fa2T OF dhdhdgverkiopnifgEhe Tagiah has a
t endency direshbion, sthw darigeis diesgudsel thatt khehgedke eRioRNhas ThAus, this
gear isr é§ﬁgF QgL caf SLip-an.br | I Lwouch a
r epl acerreﬁt&ko t _Zégsl | p-ft.)fnalb&]'r ﬁ%%%%g?%l%@ggﬁﬁ éﬁygggehgmﬁggn?%%ﬁ%n?b
time, becBid®s tHelerqeay d&f saplaaseeoutonaidgplide vhenhthesel fp-eme
t oot hbr ushrudmof derephadd A& HhirepaEbediei®nbs! 88 s0ipbenfesisthat only
arotatin ournal and not a reggg&pcatln% kpurmal has to project fromthe
handl e se ?ﬁ.piéﬁ?rﬂfEPWXNﬁﬁﬁn 60k TR, TP ELBR FFﬁ@sFo %al, there is
the risk bfistljes yarkiesulyjddti £q owwaraldushdn the abepetinthe uBbotlbraih.
slipped Offysther advantage of this embodiment lies in the fact that
only a rotating journal and not a reciprocating journal has to
project from the handle segment. During a longer stroke of a
reciprocating journal, there is the risk of injury due to this
journal when the slip-on brush is not slipped on.

A very simple design of the gear consists of the piston
being axially moveable on the motor shaft and axially moveable
in the housing of the handle segment or the slip~on brush; and
the lifting cam being designed to generate a reciprocating
motion of the piston; and the toothed rack being coupled
axially with the piston.

The gear'can be further simplified if the lifting cam is
a guide groove that extends on the outer shell of the piston
and with which engages a guide pin, which is permanently at-
tached to the housing. With too great a lifting cam pitch,
the gear could autematically lock. This can be avoided with~
out the need for intersecting 1lifting cams, if the piston has
on its side facing away from the electric motor an extension
of the piston with a second lifting cam, on which a toothed
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A very sinple design of the gear consists of the piston being axially
moveabl e on the notor shaft and axially noveable in the housing of the
handl e segment _or .the slip-on byush; and the Lifting cam being designedto

gener ate %2PEcPBLERE! PRE2FHRY ohlHh ﬁnﬂaﬁﬁ%ﬁﬂﬁrl%ﬁ%&“@h@aﬁbﬁﬁﬁegerEéﬁeﬁeing
coupl ed askdblyywahll tésnet shbenrotated rellwtiyeartccamebdoluginger wisplified

if the lift] ' ' h d hel |, of th
bi ston andRiCRB RRRAEREt (End" SN M RRLRL 90 ReahE, BT REC BB OKE o
to the hoaskaygstvipanttob theastroke faf mhea dinghibech racke goadr tbeul d

aut omat i Cabb¥hbACkackhs188P fendvPldlehyVipdinOlWr bhetIeRd E@&ﬁm‘gréscti ng

lifting caps, if the glston has on_i1ts sSide faC|ng$$may fromthe electric
notor an EREeREFEANORNPHRSH RRGH F thhea sty of fhen Foekhedoragkich a
t oot hed rack hol der engaging with

4
the second lifg,j . ved. axi al n e.rotated_relative
to the housi ng%s%i:%gg%gﬁp]aﬁge %&%ﬁ%ﬁ%"g% %%%ggtﬁ ?af‘és%bﬁi?fgéﬁg of

its strokbrushi itt ipapdvantageors rikdthyf ettensiorhed thek pistdnt hastaot hed

rack hol denagges! atghebyr eRES Ole RINGHC Hetlalige! eHed drliBsPatLeRoANGE NeT
part of the stroke of the toothed rack. Especially with the

ar r angeneht@ofLiRaCRBFUEh USRIy Aedranass towardd, dheageont rpd; gan,
ext ensi onthereliorg shotoRnsdate Nid asxttiryiRireloft hdva PigtpnstBBsebecause the

Cross secgkgaeggrtangéégégg%ﬁrush usual | y decreases towards the front and
2

can, theréfore, acC e extension of the piston whose dianeter is
decr eased. The t oot hbrush hold can be ensured not to rotate in a

sinpl e manner iRet PabthBsuenis1seld ¥ ddndROtRRd tatktate in a

simple manner in that the outer shell of the toothed rack

holder has at least one radial guide pin, which engages with a
longitudinai groove of the housing of the toothbrush or the
slip-on brush; said groove extending in the direction of the
stroke.

An alternative possibility to increase the stroke without
a larger lifting cam pitch or crossing of the lifting cam
regions consists of the piston exhibiting on the side facing
away from the electric motor a coaxial guide bore, into which
the toothed rack with the journal projects; this journal ex-
hibiting a second lifting cam, which engages with the guide
pore; and the toothed rack exhibiting a locking mechanism.

The toothed rack can be ensured not to rotate in a simple
manner in that it is formed by a pin, which penetrates
radially through the piston outside the guide bore and whose
two ends reach into a longitudinal groove that is attached
stationarily to the housing.
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hol der has at |east one radial guide pin, which engages with a | ongitudinal
groove of the housing of the toothbrush or the slip-on brush; said groove

oove. Ol 1N pous! ! to A : Dove
Co Fnor oase t ho. o Hhatidiiiey € Generate = HolbbE| BELLKE HOBE 2 (1Y
the Iifting S0} i San Rty aomsistst oF &kpi AiELing orarmhet sthie

Iaci ng away Isigitimt {naei_ﬁrgt rdrlfé AP ronié-@x&iﬁ! dlimadi def;{aﬁaet%é Bia;?sﬁ@xh Cdhd he 4
oot hed rack,_,w e journal .prqj.ects; is_journa - hibifi secon
lifting cam W&?%ﬁg‘l&be’stﬁms[ TH& % &3 ‘boﬁgf’gaﬁa Fﬂﬁ#b‘&?%dﬂ? to
exhi bi ting ean ckienperguitenilsifiting cam.The t oot hed rack can be ensSured not
to rotate in a sinple manner in that it is formed by a pin, which

penetrat es radiajlg'through t he piston outside the guide bore and whose two

ends reach into a¥ &M ARty diepenssavith theashveketaf i tharpiston, tche

housing.  stroke of the toothed rack can also be ach®eved iANRNLEthe
possibility to generate a I%g %{ stroke w I'ifting cam pitch

th a |1
consi sts of RHETT AT AP EHA TS GniPQQHFﬁggénﬁnﬁnﬂ Eéhﬂ?ﬁﬁ?“ﬁi?ﬂgy
around t he petsichn ishccanrertest ta dchet tostheti rgcRar éngsyed wbtienbiosli ety
| eads to aniﬂﬁegéﬁyting lifting cam The invention permts nunerous
enbodi nents. To further illustrate its basic principle, several enbodi nents
are shown as schematic drawi ngs and are described as foll ows.

Two toothed racks move counter cleockwise, when two
separate connecting rods, each «f which is connected to a
toothed rack, engage with the lifting can.

Even the piston, to be coupled with the motor shaft, can
be adjusted to the decrease in diameter of the slip-on brush
in the direction of the head of the bristles, when the piston
is designed as a truncated cone.

The invention permits numerous embodiments. To further
illustrate its basic principle, several embodiments are shown
as schematic drawings and are described as follows. '

BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a perspective view of an electric toothbrush
according to the invention with the slip-on brush not slid on

yet.

Figure 2 is a longitudinal view of a first embodiment of
a gear of the invention that is disposed in a slip-on brush.
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BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a perspective view of
an electric toothbrush according to the invention with the S|Ip on brush

enbodi ment of o SEareol Thet | v sudlrl Peh s KLESRE afepRiSent s9isn.

enbodi nent of a ear e iny i's ose
6 - F|gﬁrgeﬁrlgfathﬁnﬁﬁY%Rﬁkﬁﬂ ﬁh&&NM@fd&S§§§§ﬁdanboG1th@ndbrusgear of
the invention that is disposed in a slip-on brush. Figure 4 is a

| ongi t udi nal f a, third enbadi nent .of gear _of. the inveption that i's
di sposed in a sfyggﬁﬁ br g% N SRR g E%hﬁﬁidﬁ$§¥€
| NVENTI ON a2 gear ¢&fgthe ﬂnwﬁmmmpnnthateasrdmsposéﬂbins& sﬂtpfﬁncxwm&hses

substantially a handle segnent 1 and a slip-on brush 2. The handl e segnent

1 has an electri¢c nmotor 3, which.is shown as a dashed |ine and which can
set a notor shaFigurep’oif AilRpditadinad waimwl ef saghewrth enbedimenbref ant

notion of &ogaatoBE ¥héWhednttid thla% qut gidgoRbat R Aandl e SEWEML 1
serves the
Figure 6 is a longitudinal view of a fifth embodiment of
a gear of the invention that is disposed in a slip-on brush.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 shows an electric toothbrush, which comprises
substantially a handle segment 1 and a slip-on brush 2. The
handle segment 1 has an electric motor 3, which is shown as a
dashed line and which can set a motor shaft 4, protruding from
the handle segment 1, into a constant motion of rotation. A
switch 5 on the outside of the handle segment 1 serves the
purpose of switching the electric motor 3 on and off. '

The slip-on brush 2 has a gear 6 that is alsoc shown with
a dashed line and that has a coupling 7, which, when slipping
the slip-on brush 2 on the handle'segmenf 1, couples with the
motor shaft 4. The gear 6 is designed in such a manner that
it can generate a reciprocating motion of a toothed rack 8 on
the basis of the motion of rotation introduced by the motor
shaft 4. This toothed rack can set the bristle carriers (not
shown) with bristle tuft 9 rotating so as to alternate from
left to right, for example in the exact identical manher as
the toothed. rack according to the EP-B-0 254 397.
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pur pose of switching the electric notor 3 on and off. The slip-on
brush 2 has a gear 6 that is also shown with a dashed line and that has a
coupling 7, which, when slipping the slip-on brush 2 on the handl e segnent
1, couples with Iheshoedd kéafoted tha: ddar gearsédisi gheays nastaiged damner
that it cantgen8i#heod HLSLR' | G 110Rnaf 3 t

basis of the noti o% ?% (ot at i%rﬁﬁ? ntr oducgdage t%ﬁegggtgﬁgg%%?%ng.p%é&"

t oot hed rackO¥E¥eEet 1Enis pR+87 IRPSSIBI% S PROVISRoATSWEERE LB i &R 1Bhe uft 9

rotati ng sohasdle akgmenttk. f riten efindtead ot a tevokxinpl Koty t41ea X ac)

id i cal : . d ' . -B- O, 2 397..
10N o3 TR BEStAE A Al i ARIRL004HR LRE Eoolhe FHer | in
sl i p-on bru$She2handkegsegnantint, il bes JedegutneiFtharkandlpvesmnent t14 s

al so possible to provide this gear 6 in the handl e segnent 1. Then, instead
of a revolving nptor shaf{ 4, a re,cidor,ocati g ram which couples with the

toothed rack 8 i HIEFHEShANHT @ SEPREHINGERAL ¥i8HeOf B BUPTeFiomeohdihe o
segnent 1. slip-onFbgusk 2 with trngdardisnandvihe tbothefbragh om &f 4 he

slip-on brugk ' ggﬁé fshe t ed_rac n a. signifjcantly
enl arged sc%?ggi%%gn%ggr 1ét‘g‘acgnéiclas]tgdn %}g\/\/ﬁggg guﬁ%% a"sh%ﬁ&é?(hir%ﬁ ts a
lifting can¥hesgeghynrdshelh witpﬂ}‘)@ & l4fsdng. cant dlt Aesignediag xam 11
projects a gerdghat81 lgrodbé ch 1stHuied 1t eughchie1 hogsbieeed 4 hgusdd p-on
brush 2 and is, éhush.a$tached. t tlonar%L¥ f tge nmotor. shaft 4, shown
in Figure 1P Bndage¥Birh nte BN S hHRPUS Lo FIenBOBF P8O OEBA SRV it
thus so as bpusht atandtbep times pisttachbd stettibrardlgtr oke tHe dedtesyn ned by
the pitch o i fLq c ﬁﬁi u ' h h I sf.on [ t ed
axially rmv%% ?§ %)h %Eg‘gnrm r’s #Aétssléfn%g‘g]a%ﬁ%t ﬁétél ?%go'?ﬁ&ﬁ?{éﬁg 2'.? of the

piston 10 and drives it thus so as to rotate, then the piston

10 executes a stroke H1l determined by the pitch of the lifting

cam 11. Assumed is that the piston 10 is mounted axially

moveably on the motor shaft 4 and in the slip-on brush 2.

The piston 10 has on its side, facing away from the
coupling 7 and thus the electric motor 3, a piston extension
13, whose diameter is smaller and whose shell has a seconqd
revolving lifting cam 14, that is oriented in the opposiﬁg
direction. A toothed rack holder 15, which is designed as a
cylindrical sleeve and which is connected securely to the
toothed rack 8 and engages with this lifting cam 14 by means
of a ¢am 16; is slipped on the piston extension 13. |

The outer shell of the toothed rack holder 15 has two
guide pins 17, 18, which are directed radially outwardly and
which engage with a longitudinal groove 19 of the housing of
the slip-on brush 2, said groove extending in the direction of
stroke. In this manner the toothed rack holder 15 cannot
rotate, but can be nmoved akially. -
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The piston 10 has on its side, facing away fromthe coupling 7 and thus the
electric notor 3, a piston extension 13, whose dianeter is smaller and
whose shell hag a second,revol vin fting cam14, that, is oriented in the

opposi ng di recPPER. The; BLERHER ?chlﬁBlﬂﬁﬁ REStoR | HEens ipns ign g@tases
cyIindricahdshEeeéfeaﬂsmbhehalsea@ynexpfahnmﬁAEE&QRé(Hﬂ:h&bbaothed rack 8

and engagey ebbhnelBbiicbh! iggafééphﬂ'étg o S & ABARag T2yl PPEd OF

t he pi stoh exten frack hol der
15 has twhoddetielpi nsThe, copseqnenteaie thatcthel ummad )ra@llﬁt haldey 2Bd

whi ch enga.%ew bRcR haagfbyéhnah Gﬁ@oﬁfsﬂ&a i WIS NFAhLlRE $bi P-ON

brush 2, said g gove ext end the direction of stroke. In this manner
the toot h&#er RERERBI 48r 299 %ﬁhﬂBYe?o%%fﬁﬁa?&Rg(ﬁﬁF?ﬂ??ﬂfﬁSﬂ FReapiipton
8 Vhen titeipi stpokéOaddshtdtshei stooke st piktonolal esoarbatt

effects t a expLai ge hen. 4 extension,13 al so
otat s TR BoPRatRosRRRyE riaReh of e el PR L A HRaS B kR Bt

t oot hed r #bR héE@ien 18-noves back and forth on the piston extension 13
relative to the piston 10 and it noves increasing further fromthe piston

10. This strok adds tg t he, stroke_of quaglsion 10, so that the toothed
rack 8 makes a BEr FEERBATIRRYI §OFRFEERg Figune theprasgnteovirto- e
enbodinenalaycarHnngmatmcFrgueESS o2 pties emisodindnt aﬁdqrdidg menvhgﬁre

e h the2enboll Chop BRBbafRERE) Sitlad' S e qmhditche TeeRe iRy £he°"

pi st on i sFigu¥edad mnthhehbangbpl$h@mentrwaNanlsuonums m@ONndﬁdn¥1th

extensi ongnBUkoupling 7. However, it has no piston extension, but
rather has on the side facing away from the coupling 7 a co-
axial guide bore 20, into which the toothed rack 8 projects:
with a journal 21. The shell of this journal 21 has a lifting
cam 22, with which a radially inwardly directed cam 23 of the
piston 10 engages. A pin 24, which is guided radially through
the journal 21 outside the guide bore 20 and engages on both
sides of the journal 21 with a longitudinal groove 25, 26 of
the housing of the slip-on brush 2, serves the purpose of
ensuring that piston 10 does not twist.

If in the case of the embodiment according to Figure 3
the piston 10 effects its combined stroke and rotation, then
the journal 21 moves due to the second lifting cam 22 and cam
23 of the journal 21 within the guide bore 20, so that the
toothed rack 8 effects a stroke that is greater than that of
the piston 10.

In the embodiment according to Figure 4 the revolving
lifting cam 11 rotates one and one-half times around the
piston 10 and cnrrespondinglj moves back again to its starting
peint. The consequence is that due to the revolution &f the
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rather has on the side facing away fromthe coupling 7 a co- axial guide
bore 20, into which the toothed rack 8 projects with a journal 21. The
shell of this journal 21 has a lifting cam22, with which a radially

i nwar dl y chﬁkﬁﬁQRjﬁﬂaﬁPEBPGFtPHeeﬁﬁgFEH 20uEREEEEsStROke nthan ifhithe icase
gui ded radict lthd tweughbiodd meattndbs2tibali saBevé hetigei DEfbDMe ok and

i d
of Ut he: houSTRY Rt s B Apareartife, Poutt, Bu pe a4 oIS SRR oo
pi ston 10 d@@lﬁﬁbtﬂt-w §tn this embpfimenththeateobiied heackbhdisreranesteddi ng
to Figure 3i Ry ﬁyoae%sefoffeeha b&a soeeleeé é&éﬂk@a%}z YHdHn.14,hen

the journal 21 noyesS due to the secaond tlng cam 2 cam 23 of -t‘he
journal 21 W9 n RAFEVES aEapHRE 2§fe§8 ?hﬁ?l 'Fle"?o‘o‘?h%‘éf‘ R e gristeons -
stroke thatid,s sgr edjatr thieancolthedofratkespaivays 16ffects prddiddis aHeodi nent

accordi ng ts%nphg&rg%g&% the 5\%" l\éltgg lélbftl ng cam 11 rotates one and one-hal f

times aroun on 1 correspondi ngly noves back again to its
starting point. The consequence is that due to the revolutlon of the

9 piston 10 the 3 $4) &hbbaGkant gaea&ainatﬁekﬁ Ph 0”3. two

enbodi ments_descri ped above, the lifting cam 11 &x blfl n i ntersecting
poi nt on t ReSHaRed A6t ae\FFb‘é‘ﬁPtPFloﬁPPPgurEtﬁap?ﬁsﬁﬁ‘s Wﬁﬁ%ﬂ@’t I&f

t oot hed racﬂha‘B gifieC @M ehlechringht HeAdbYnstaDslRétidted) N ¥hid irheripaihed
oK ool gy U5 B SRRC LR R A AN VAR BLION (e,
st roke as1ﬂugkg£ﬂ@n:;dston 10 in the slip-on brush 2, accordlng to
Figure 5, can be only rotated, not, however, moved axially.
In its revolving lifting cam 11, a cam 27 of a connecting rod
28, whose end facing away from the coupling 7, is connecteqd
securely to the toothed rack 8. '

If the piston 10 is set rotating by means of the motor
shaft 4 shown in Fiqure 1, then the connecting rod 28 moves
back and forth in accordance with the course of the lifting
cam 11, thus to the right and the left, as seen in Figure 5.
Since it is connected to the toothed rack 8, said toothed rack
effects a coerSponding motion. It should be noted that the
piston 10 does not have to be a truncated cone for the ex-
plained function. ‘The shape of a truncated cone was chosen
only because the slip~on brush normally tapers in the direc-
tion of the head of the brush and the truncated cone shape is,
therefore, especially space saving.

In the embodiment according to Figure 6, two connecting
rods 29, 30, and one cam 31, 32 each engage with the lifting
cam 11 of the piston 10. The points of engagement are offset
by 180° based onh the revolviﬁg motion of the piston 10. In
this manner the connecting rod 29 is situated precisely in its
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10 CLAI MVs: 1. An el ectric toothbrush having a handl e segnent (1)
and a slip-on brush (2) defining a |ongitudinal axis therethrough; .a notor

shaft (4) t he dle an ne substantlally
paral | el %Pﬁgghoﬁ Wfl{:ghﬁ S'é??g!‘p %%r%be?r?%#?'el %‘emﬁ’?’&n N9 &&ee

wi t hi n t hé8%hhag §°¥e§n’§h@ fuythest rioe at;hmgmtgié:-rmme Mtco@ch)ec&limgt the

| ongi-t udi RRksagbs 9b f 1t ck (8)

| ocated wit I’l:lil nét he sl f;gﬁo‘g?%f%s %Oc\g/ﬁ c%argg%egn S substlgl%;til}%ql par al | el
to the longitudinal axis of the electrlc t oot hbrush; and a rotatable
bristle tuft (9) operatively connected to the reciprocal toot hed rack (8);
characterized in that the toothbrush conprises: (a) a gear (9)
nounted for rotation with the notor shaft (4) and for sliding novenent

al ong the notor shaft (4), the gear (6) being operatively connected to the
reci procal toothed rack (8) so as to convert the rotation of the notor
shaft (4) into a reciprocating stroke of the reciprocal toothed rack (8);
and (b) afirst lifting cam(11) and a first camfollower (12)
interacting with the first lifting cam (11) and associated with the gear
(6) such that when the gear (6) is in the revolving notion of rotation, the
first lifting cam (11) and first camfollower (12) cause the gear (6) to
oscillate back and forth along the notor shaft (4) thereby causing a

reci procating stroke of the reciprocal toothed rack (8) and a correspondi ng
rotational novenent of the rotatable bristle tuft (9). 2. The

el ectric toothbrush of Caim1l, and further conprising: (a) an
extension (13) fixed on the gear (6) on the side of the gear (6) facing
away fromthe notor (3);

-10-
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and - ' (b) a second lifting cam (14) and second cam
follower (16) interacting with the second | iThisiS @aﬁmnfalmmﬂhe second
lifting cam (14) positioned to rotate with th the second cam
foll oner (169 edmiwmcted to the reciprocal rac t when t he gear
(6) is rotating, the extension (13) rotates t eremnt |c acts to

I ncrease the distance of the rec rocallr%hstroke of the reciprocal rack

(8). 3. 1. Amhelertziri topbbPrpshishith an AIRcLrigeataxhahicdnprising
a rack hol deferfet@tesnat B8t3BAPEEOLoBaEYbh Nekid ORls o et istREEH O a RRar

| di ng, t her ef + he direct f
the bear | )t% At EDYBLTE Eam POFTONGHE (LE5= Lt S qranhe diiedicn o
(15) and thestctkensand @l8)ipebnsbopshg witidh s Heo e katitelatesd (th)a 4.
The el ectri %amteh%r gﬁﬁn@f s6 gg%&f%o%@'m%tmea 8 d1& M4, 18 'Jei;r:g

cam (11) is a qui roove ends outer surface o ar
(6), the gumen P@G\/é‘héﬁ'@agﬁﬁgat reciprecatable Jaokhad @Eok win @ﬁrde@ ed

to the slip-a¥ive 43 fékatable bristlerS&ﬁ@fé“vméMﬁ'erSh of daim2 or
c(i:! glm?t 2r \gp e g&t@g_re e?:g)"igﬁgr aOfp:Lts gn'ext e{ugh O:Ps (clo?i"?nec%es E‘i:hta:.[ Q:%rg:tth
- rack, is oriented in the longitudinal direction of the tooth-
brush, and can be put into a revolving motion of rotation by
the electric motor and which can be set oscillaﬁing back and
forth by means of a closed, revolving lifting cam and ; guid- |
- ing pin, which interacts with said lifting cam; or by means of
the revolving lifting cam, which is provided in said guiding
pin, a component, which engages with said lifting cam and is
connected to the toothed rack, is set oscillating.

2. The electric toothbrush, according to claim 1, wherein
the gear is disposed in the slip-on brush, and the piston has
a coupling, which, when the slip-on brush is slid on, couples
with a motor shaft, which leads ocut of the handle segment and
is set into a revolving motion of rotation by the electric
motor.

3. The electric toothbrush, according to claim 1, wherein
the piston can be moved axially on the motor shaft and axially
in the housing of the handlé segment or the slip-on brush and
its lifting cam is designed to generate a reciprocating motion
of the piston and the toothed rack is coupled axially with the
piston.

4. The electric toothbrush, according to claim 1, wherein
the lifting cam is a guide groove that extends on the outer

* c L M S *
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6. . Thelgﬂi&ﬂm l:mmrbrush of Claim2, wherein the first [ifting cam
(11) and the

cam (14) are ori ent ed in opposing directions
such that as the gear (6) noves axially outward on the notor shaft (4) .

relative tghdie dPidHe (ﬁ)stM%ﬁaewl&hogﬁhcﬁaé#géées P VRS X ﬁdbxm%hw d

relative to the extension (13). electric to rush of
Caim1l, &% BFaNEtdomsY %%%&P&I F?“’é%’t"éndl ng guide pin (24)
associated 12 WI th the reciprocal
rack (8) f re 6) endl ng

| ongi t udi néa)fl I ;lal\ﬁn e ésﬁ}'ﬁ'p \gnqg HSPZ) "F%’édg’;‘f §7 5 §*fg the

gui de grodshe (mastcaﬁ)hasvo s itts mddst pfanangyaway tmn rkém permmbt@%) in

the slip- S hdi9n [ I thn rec I
ack (5], & L2 B tggfﬁbéuﬁe@@”@?fﬁtﬁﬂ 3% FEl PRach

conpri si nd t°°th"d ra"(ka;‘ e ENIRIGNRIE I BB ERe ARCHR tid Y caE cand

| ocat ed orbd heowid agfaldgaran® cahnotnpeaveyatsdntd et I do ¢3e, hane -

(b) a sec lifting cam (22) and second cam foll ower (23), the second cam
foll oner ( ' positioned to rotate with the coaxial guide bore (20), and
the second lifting cam (22) connected to the reciprocal rack (8), the

second |ifgd, ng qggm HRANRPUERM (+23) 5aC Ly th each
ot her suc g t hat V\heér%%lteﬂwg (pa. |§ﬁr otgg%{:ﬁm? ?ccolad}fmgsg %g \g%lre (20)

rotates t VIEHERFE SEOPr BRFoR FRYL BT i Hrarete; k€ of the
reci procalpisaain [ 8) .

7. The electric toothbrush, according to claim 5, wherein:
the outer shell of the toothed rack holder has at least one
radial guide pin, which engages with a longitudinal groove of
the housing of the toothbrush or the slip~on brush, said
groove extending in the direction of the stroke.

8. The electric toothbrush, according to claim 1, wherein
the piston exhibits on the side facing away from the electric
motor a coaxial guide bore, into which the toothed rack with
the journal projects, wherein this journal exhibits a second
lifting cam, which engages with the guide bore, and wherein
the toothed rack exhibits a locking mechanism.

9. The electric toothbrush, according to claim 8, wherein
the locking mechanism is fermed by a pin, which penetrates
radially through the piston outside the guide bore and whose
two ends reach into a longitudinal groove that is-attached
stationarily to the housing. '

10. The electric toothbrush, according to claim 1, wherein
the lifting cam of the piston leads one and one-half times
around the piston and then back to its starting part.

A



9. ' The el ectric toothbrush of Caim8, wherein the second lifting
cam (22) is a guide groove forned in the outer surface of a journal (21)
which is fixed to .and colinearly extends fromthe reciprocal rack (8), the
journal (21) telescoping within the coaxial guide bore (20). 10.

gut de or bbve FREEHEHERIS eobfitiden G onE o Elbem LHRSRRER 112) cam
fol | onerthe pigbant dsthoust-ed-om &8 bt X )imdvebilier endapdessoeatiitgfting

cans (11ro§2)wﬁfbﬂgigréSHﬁéété@ tO RSN AL WAk engages with its
13 11. he el ectric toothbrush of Aaim1, wheréin the gear (6) is-

| ocat ed PﬁfPﬁBgsF?B on brush (2).

Q

12, The electric toothbrush, according to claim 11, wherein
two separate cohnecting rods, each of which is connected to a
toothed rack, engage with the lifting cam.

13. The electric toothbrush, according to claim 11, wherein
the piston is designed as a truncated cone.
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