Descri. pthn Toot hbrush 5 The invention relates to a toothbrush with a
tooMbrush head supported by a toothbrush body according to the preanbl e of
claim1l. l\/any tiypes of eccentrically driven toothbrushes with different
‘designs are conmercially available. 10 Such toothbrushes typically have a
t oot hbrush head that is supported by a toothbrush body and i nterchangeably
attached to an electrical hand tool. The toothbrush head has a bristle
carrier bg{lz ét%%el ves the bristles and is pivotally supported for

pi voting abou pivot axis. The toothbrush head can be reversibly
pivotally driven by an eccentric drive and pivots alternatingly in two

pi vot directismsuse th a specified pivot angle of, for exanple, 130 degrees.
15 In a cormercially avail able and wi dely used toothbrush, the eccentric
notion is produced by an eccentric gear arranged after the drive notor.
The eccent r Tie igemtiopretthsdes taathbaskwih atpothbrusk beadreuppanted i a ddothibsushibads f er r ed
to a drive r trates the toothbrush body, wherein the
angl ed end g%‘celidﬁ{emﬁtrhlgvdééé&b%%llg@-ﬂﬁextends in the axial direction with
respect to the pivot axis of 20 the bristle carrier, engages in 'a

corr espondi Mgnxged df eehicklip Arivel @odHbrushéSwithadifferadkt desidne afl doviindididlly abgilaBlej S
here radially offset fromthe pivot axis. In this way, the reversing stroke
action of the lifting rod is transfornmed into a reversing pivot notion of
the bri B | eStshdgothiBusbias toicalbitheveca i@pthhrash hdad that issupivinied bhe doothbaist dgdy arded,
for exanpl elntel'dﬂaﬁd'éﬁbll? H%dh@@&)' aﬂ%cﬁcéﬁhar@ 8d1/ TRObo@brubh l%ad%é &bristibdariép

Anot her vari gtion .o tric drive for toothbrushes is described in WD
06/ 37 164. ‘f”u’i"*’c'ﬁF";"’eS\}%“r’Pr&E"?sc?ﬁd s Aoty PurRpTgd FTRNGENe 2RO AV EXIENENRYr i ve
mot'or is triaohbrust echddian be tevyrsibly parotity dmerslbwértecméntmdrmv@emepmm gerridtiagly in

t oot hbr ush fadyoARdcAAS Wl APRUETn A dngd he PO ages with a

correspondi ng qguil channe cate rlst é car 1 er, thereby
i nducing a reversing pivot notion in the bristle carrier. This arrangenent
produces a Imacbmmiefdil Yvailehly ark witdhEusat toondaush IR ecehtht mdtiords bmeucem'y ant ype

of drive ale%ger{tﬁc IaF S%an&% %ﬁelr-% ! tcllrﬁe ABRC el’hg gcegp'% eér pr‘oJ' ?USI Pegﬁrg gs {Pﬂ(\ée a

slimand conpact a reversi r us I's ty
operates r em‘Pf@b W“Ch ﬂqtraméf@s*edwtq\?ednswm Bhe driyp Qﬁmaﬁi@&gé@ topthbiysir bady uwvharein t he
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bore is here radially offset from the pivot axis. In this way, the reversing stroke action of the lifting
rod is transformed into a reversing pivot motion of the bristle body. Such eccentric drives for

toothbrushes are described, for example, in the publications U.S. 5,617,601 or U.S. 5,524,312,

25  Ancther variation of an eccentric drive for toothbrushes is described in WO 96/37 164. In this
variation, the circular rotary motion of the drive motor is transmitted directly to a drive shaft which
- penetrates the toothbrush body and has an angled end. The angled end engages with a
corresponding guide channel located on the bristle carrier, thereby iﬁducing a reversing pivot
motion in the bristle carrier. This arrangement produces a mechanically very simple and wear-
30 resistant drive. This type of drive also requires very little spacé, so that the housing can have a

slim and compact form.

Although a reversibly driven toothbrush of this type operates reliably, it does have several
disadvantages. In particular, the tooth cleaning ability of such a toothbrush still needs to be

improved.
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It is also known to improve the tooth cleaning ability by superimposing an additional motion on the



2 rotation notion. For exanple, WD 96/31171 or DE 44 33 914 Al describe

t oot¥abr ushes of this type with an eccentric drive, wherein the bristle
carrier executes a sort of pivoting notion. It has been denonstrat ed,
however, that such toothbrush is still unable to clean teeth optimally. 5
Mor eover, the toothbrush is nechanically conplex. Accordingly, the

i nvention addresses the problem of inproving a toothbrush of the

af or edescr i bethtioh yHoéorn. IFos exedinple, WDyo6st31at1 drtDEmseGr14iAmalesnfedtooihemaﬁlesgafmt§ lity
as well as a,si n [ th a

t oot hbrush opé% e g %gbﬁﬁégﬁ%bﬁ@”?&QEEﬁgb%h %ﬁ?&%ﬁ%%ﬁ?# N&Rbégﬂﬂrgs of
claim1l. Advantageous enbodi ments of the i nvention are described in the
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on the conce@ of S@ggﬁ L t he brﬁ%tle arrier for axial displacenent on
the toothbr YSHCHES HopS lfr’?‘??@arf' YBTRPt e carrier with the eccentric
drive reversibly backward and formard along a linear path. This inpresses

on the bri st A@coFoﬁ’ﬁg')} fl lrﬁ@nt%ft(éhéljrs gp%ﬂbe%ln ofqllnﬁr&ﬂggcg\ {%lajsm?ftt é)g'fo?@?és%n?ed

results in an exc eani n
enmbodi ment, ¥YRRintsyeh ﬁlﬂ%@‘ﬁt s @n iraRrovad deaning a@‘ﬁiea%‘é%i‘rqsr?@r@nﬁ?ﬂﬁ‘éim%%pt ed
to engage mnth at | east one correspondi ng bearlng prOjectlon Thi s

mbodi
backwar dana Toraiar BBt LM R Berbrap Rehg P Perbed yl e Gishbighal g
to a second featusdiongaitn 1.t he axial linear travel can be directly inpressed

on the bristle <carrier. For this purpose, a sliding block can be affixed
in the axial direction in the gujide channel of the bristle carrier;

al er nat i vel 40VapiREeYp FEPPPF@’“B’I’%E“H“%‘QH”&H%" 3B FesasPed in hechwragigiizie ertyres b iy
between | i nddpesdedpdaimihe sliding bl ock also has a drive-pin bore or a
gui de channel, with the eccentric pin 30 engaging in the guide channel. The
bristle carrier is supported on the toothbrush head for axial displacement
so as to posineinenionrgles g therrencast ‘Pféﬁmgrﬁ‘gﬁ hriste eriesfor pxia diseigesiteiten Bien in
the axial dbéelioReabehiRedmvé the bfivte daRieelit g eqehtnt SriveASeritli tR@kward asd
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rotation noti
motlon which resulfs in an excellent tooth cleaning ability.

20
According to a first embodiment, the toothbrush head has at least one bearing channel adapted
to engage with at least one corresponding bearing projection. This embodiment employs limit
stops that limit the linear travel path of the backward and forward motion (stroke) of the bristle

carrier.

. According to a second embodiment, the axial linear fravel can be directly impressed on the bristle
(- carrier. For this pufp'ose. a sliding block can be affixed in the axial direction in the guide channel
of the bristle carrier; alternatively, the sliding block can be moveable in the axial direction between
limit stops. The sliding block also has a drive-pin bore or a guide channel, with the eccentric pin
30  engaging in the guide channel. The bristie carrier is supported on the toothbrush head for axial
displacement so as to positively follow the corresponding motion of the eccentric pin in the axial
direction between the two reversing points. Accordingly, as described above, an axial

displacement motion is superimposed on the rotation motion.

Accarding to additional embodiments, the superimposed axial displacement motion can aiso be
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- produced by providing the bristle carrier with at least one drive-pin channel which is disposed
along a circumferential segment of the bristle carrier and inclined in the axial direction. The



35 According to additional enbodi ments, the superinposed axial displacenent
nmot ieh can al so be produced by providing the bristle carrier with at | east
one drive-pin channel which is disposed along a circunferential segnment of
the bristle carrier and inclined in the axial direction. The toothbrush
head has a corresponding drive pin adapted’to engage with the drive-pin
channel. A rotary notion is thereby positively transmtted to the bristle
body to prod X RN t i ) r i npel
nas. anaxi al o ages e SRR e PR gl B enGdelit ¥ Gt EpR Ragdl X
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si nce now tmg@btewegﬂ#g@ée pnrtll%dgﬁr"geg ;{hﬂéﬁg?(?%nye c&B}& 3 According to a fi fth
enbodi nent, the guide channel can be for med directly in the bristle
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channel &kt epedwg theatigiéoreexi al direction, thereby reversibly driving the
bristle carrier. This enbodinent operates very quiet due to the snall
nunber of noveable parts and is swted in articular for high-frequency
appl i cat i onsAcqording to aifth snpedimen &he. quids rﬁhﬁ@’efﬁ?ﬁtbﬁﬁ?rﬁﬁﬁg'ée%iné'l’ﬁ bjstle erier.
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anplified bycdrig. continuous reversal of the rotation direction of the

t oot hbrush body. It is therefore inportant to construct the toothbrush in
the sinplest possible fashion, as inplenented 25 to a great extent by the
af or edescr i bBus emkasiment opsTétes yanopde duke todhssmallouimber of owseatist parte god issuited in
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rever si ng points o the eccentric pLnN.
amplified by the confinuous reversal of the rotation direction of the toothbrush body. It is

therefore important to constiuct the toothbrush in the simplest possible fashion, as implemented
25  to a great extent by the aforedescribed measures.

N

The proposed construction does not require additional constructive measures to impress on the

bristle carrier the axial displacement motion in addition to the oscillatory pivoting motion. This

combination results in the excellent tooth cleaning ability mentioned above. For this purpose, the
30  length of the guide channel in the axial direction is smaller than the travel path between the front

and the rear reversing points of the eccentric pin.

The travel of the eccentric pin is bounded by the limited length of the guide channel in the axial
direction. The bristle carrier is supported for axial displacement on the foothbrush head so as to

35 - positively execute in the axial direction the corresponding motion of the eccentric pin between the
two reversing points. This causes an axial displacement motion to be superimposed on the

rotation motion.



The travel of the eccentric pin is bounded by the l[imted Iength of the

gui de” channel in the axial direction. The bristle carrier is supported for
axi al displacenent on the toothbrush head so as to 35 positively execute
in the axial direction the correspondi.ng nption of the eccentric pin
between the two reversing points. This causes an axi al displacenent notion
to be superinposed on the rotation notion. |.~ 4 According to a sixth
enbodi ment, a sliding block is affixed in the axial direction on t he

bristle carrier, The sliding block annel .adapt ngage
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so that ¥he eccentric pin engaging with the recess or guide channel is not
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i nventi oA wiFf>how be described in nore detail with reference to the
enbodi nents illustrated in the drawings. It is shown in: 25 Fig. 1 a
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enbodi nment ; can also have a spherical shape. This embodiment advantageously minimizes the friction forces

20  produced between the sliding block and the recess or the guide channel, respectively.

The invention will now be described in more detail with reference to the embodiments illustrated

in the drawings. It is shown in:
25 Fig.1 a cross-sectional view of a drive according to a first embodiment;

Fig. 2 an enlarged cross-sectional view (detail) of a drive according to Fig. 1;

Fig. 3 an enlarged cross-sectional view of a drive according to a second embodiment; )
30

Fig. 4 an enlarged cross-sectional view of a drive according to a third embodiment;

Fig. 5 an enlarged cross-sectional view of a drive according to a fourth embodiment; and

v
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Fig. 8 an enlarged cross-sectional view of a drive according to a fifth embodiment.

The first embodiment of a toothbrush 1 Is depicted in Fig. 1.



30 Firg. 4 an enlarged cross-sectional view of a drive according to a third
enbodi nent; Fig. 5 an enlarged cross-sectional view of a drive according to
a fourth enbodinment; and 35 Fig. 6 an enl arged cross-sectional view of a
drive according to a fifth enbodi ment. Thesfirst enbodi nent of a toothbrush
1is depicted in Fig. 1. 5 A toothbrush head 12 fornms a conponent of a

t oot hbrush body 10 which can be interchangeably connected to a handle
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travel |@ath of the bristle carrier 20 with respect to the toothbrush head
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respectlvel centric drive s es in
gui de chén né‘l‘ th@?x‘a\/ﬁﬁ’e%’“ ity q@dﬁg \9'8‘1* 301‘!?"@& éﬂﬂ'ld% Chaé‘“?'r?sz‘c‘&“i?rf F ed i Biee.
However, theaegassde ThwoaxiutposBidn ofine sildBig bioxk 8id definett vith easpédt to tHé reeeds 28rand The

drive shaft b en by a notor 40. Accordingly, the bristle
carrier 20 r%@%%isael&é}{%teﬁf%%{qegwy fashion: 20 As seen nore particularly

frgmthe enl arged di agram X of Fl g. 1, the eccentric pin 52 in the
exenmplary ¢ rAQﬁéi:céﬁrQ:t HiPBRbf Adriedshaft 50 R@AgHgREl indhe §lids drahiel BB WRICRiMBe BREMt . When

the rotation st t he 03| of th cce ic pin 52 npyes to the
ght - e PEREe g i o1 2 B e ohe e 85 RG ne 5n BiLp T HeekE. he
t oot hbrush Ma@IOQOFhEMsveaWﬁémea@Qlyﬂﬁ‘@nrw\mndtwgrormt ion indicated in the
top right corner of 25 the partial view, narrely starting fromthe left end

position indicated b%]t he solid line to the ri gé}ﬁ" end position indicated
by the dashé’t‘f”?’f“ﬁ%‘y RIS FRENS5i20 BroVeRgn HGPIBWNE fRtfiPRues, the eccentric pin

20  As seen more particularly from the enlarged diagram X of Fig. 1, the eccentric pin 52 in the
exemplary cross-sectional view is located at the left reversing point. When the rotation starts, the
position of the eccentric pin 52 moves to the right, until the eccentric pin 52 reaches a right
reversing point.

The toothbrush head 20 thereby éxecutes the pivoting motion indicated in the top right corner of
the partial view, namely starting from the left end position indicated by the solid line to the right
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end position indicated by the dashed line. When the pivoting motion continues, the eccentric pin
52 returns to its initial position, with the toothbrush body 20 executing a pivoting motion in the

opposite direction.

30  The motion can only be performed reliably if the eccentric pin 52 is laterally guided with a
relatively small clearance, so that the pivotal motion can be fransformed substantially without
play. In addition, the sliding block 30 has to be supported in the recess 28 so as to be able to
pivot about its longitudinal axis in the opposite direction of the rotation of the bristle carrier 20 to
compensate for the motion of the bristle carrier 20, in order to prevent bending stress on the

35  engaging eccentric pin 52. The sliding biock 30 and the recess 28 have a matching circular
cross-section to enable an 'essentially play-free compensating motion without noticeable friction.
It should also be noted that the length of the eccentric pin 52 is selected so that it aiways



52 returns to its initial position, with the toothbrush body 20 executing a
pi voting notion in the opposite direction. 30 The notion-can only be
performed reliably if the eccentric pin 52 is laterally guided with a
relatively small clearance, so that the pigotal notion can be transforned
substantially without play. In addition, the sliding block 30 has to be
supported in the recess 28 so as to be able to pivot about its
| ongi t udi nal esgagss tha siiding biyeR 68 rdgerdibiss eftthe antuabposttiheofrtind sikding blook 3a.he bri stl e
carrier 20 to conpensate for the notion of the bristle carrier 20, in
order to prevent bending stress on the 35 engaging eccentric pin 52. The
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t he actual pbwiisen eprgetheesof e gthbtusic kecdRiing\t¥ Ei. 1. Hite fallowinl detiscifeaturesal
arrangenent,é%&gphi&gys rotary notion of the drive shaft 50 can be
transforned 1nto a reversing rotary notion (pivoting nmotion). 5 Fig. 2 is
an enl arged view of the toothbrush according to Fig. 1. The follow ng
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path is referred to as "str ristle carrier 22doflnclnudes an axi al
gui de channei"Y2& fig 240;tearght sThednaxynusm wrve! pEYUs reerredie % SBeke-"The sl i di ng
bl ock 230 is fixed in the axial direction relative to the bristle carrier
220. In 20 jfd 0N - Sl di ] (SIRVACES oY 232
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eccentric piipseded.| Thepiding bloeld 330 isdixpd Bdhamishditastionspliptivete thedristlecarr2p?20. in t he
axi al dizoectddaifion, it slidiRebiedk B0 MEs &ML Ee 25 Riapel & drigagaakith £V ecéafiric pin

executes an &XolngdﬁJ/el s’%%ﬁ%o.mt' on which is

Since the eccentric pin 52 is positively coupled with the bristle carrier 220 in the axial direction via
the sliding block 230, the bristle carrier 220 executes an axial linear motion which is

25  superimposed on the rotation motion. This high-frequency pulsating motion in the axial direction
significantly improves the cleaning result. This observation can therefore be implemented by

N

simple mechanical means, as discussed with reference to the aforedescribed embodiment.

Fig. 3 shows a toothbrush 300 in which an axial linear motion of a bristie carrier 320 is also

30 implemented by a positive coupling.

Again, a toothbrush body 310 with a toothbrush head 312 and a bearing journal 316 is provided.
The bearing journal 316 receives the bristle carrier 320 for axial displacement in a bearing bore
326.

The bristle carrier 320 includes an axial guide channel 328 in which an axially moveable sliding
block 330 is inserted. The sliding block 330 has a drive-pin bore 332 adapted to engage with an



25 superinposed on the rotation notion. This high frequency pul sating
motieh in the axial direction significantly inproves the cleaning result.
Thi s observation can therefore be inplenented by sinple nechanical neans,
as discussed with reference to the aforedesgcri bed enbodi nent. Fig. 3 shows
a toothbrush 300 in which an axial linear notion of a bristle carrier 320
is also 30 inplenented by a positive coupling. Again, a toothbrush body

310 with a tdesdtd pisb2 Beagivddramesod @ bearing journal 316 is provided. The
bearing journal 316 receives the bristle carrier 320 for axial displacement

in a bearing bore 326. 35 The bristle’carrier 320 includes an axial guide
channel 328 lnaddition twoadiarsetiically gpppeedembially islardly-faging bitiveqlins 338 aiesnderisdor tad.

The slidin | Ve- DI an 7
cccentric o Bgtepiaa s, el BnEnlh ighde s LARLER b ARG L1
opposed, 5r adlisRPssH 3lenger @icymierrslial gegment ef thy bristiexauries 320. |Trh‘§é’f'Y%ﬁ”~°d’ri'4tafﬁa

t oot hbrush hsﬁ@tdly Hkhned N e GkiaMreRioR So 3 2 PHERE Trovbri ¥ tHeVWRisteOdai s PRUGhUBE «Ir i ve
channel s 324 5 d'sgﬂéﬁgsgﬂ%ﬂﬁ?%ﬁé%@ Qferentlal segnent of the bristle

carrier BZOPO?We%j lghtly inclined in the axia
direction, so that a rotation notion of the bristle carrier 320 causes a

posi ti vl y apuRbdibradtiath aghias) ﬁm%t.mge&bmad osEBftahy 0B REN e 4RR ERRbES o

in Fig. is 1 nplemented essenti al l ltentical to the a escr
enbodlnéﬂtse"ﬁﬁgﬂﬁnwa t oot hbr ush body 410 has a toothbrush head 412 with a
bearing journal 416. The bristle <carrier 420 is supported for |ongitudinal

di spl acement Agdh, %g%thﬁﬁf% LO& 4!18'14%951 oothhRish e 495%%99ear mﬁio%hn%?ﬂs ﬁ%&@ﬁ’ebl ock

bristle carrre axl a urde chann

430 is suppGRIf 'éti“zof'%Fumﬁ%ﬁ fordprgiy '&Eéﬁ'émcemﬁh@n%q kfiarieg jpvroelid18 8pa heas ma
dri've-pin bope 482 adapted to engage with an eccentric pin 52 of a drive
shaft 58 20 So far, this enbodinent is identical to the enbodi nent
described with reference to Fig. 3, except for the fact that only one
drive pin 4Thepgstigrcavietkd hahae Bxia guide clienesl 4B inhwhishadrsiiding Bbekr3elis sgpported The

axi al |i neako Rk d?gb@cémeﬁtoﬁw‘sfﬁain@mod&%b RS dfleipiord\@nnRbptdd b eMhhdeviihsin

slightly inclined
eccentric pln 52 o) a drive shaft 50.

20  So far, this embodiment is identical to the embodiment described with reference to Fig. 3, except
for the fact that only one drive pin 414 is provided which cooperates with a drive channel 424,
The axial linear motion is produced by having a drive channel 424 which is slightly inclined in the

axial direction, thereby defining the axial stroke of the bristle carrier 420.

25  The only difference between the embodiment of a toothbrush 500 depicted in Fig. 5 and the
( previously described embediments is that a sliding block 530 has a spherical shape. The sliding
: block 53 has a drive-pin bore 532 adapted to engage with an eccentric pin 52 of a drive shaft 50.

The sliding block is guided for axial displacement in an axial guide channel 528 of a bristle carrier

30  520. The bristle carrier 520 has a bearing bore 526 which guides the bristle carrier 520 on a
bearing journal 516 for longitudinal displacement. The bearing journal 516 is attached to a
toothbrush head 512 of a toothbrush body 510.

A drive pin 514 is disposed on the toothbrush head 512, wherein the drive pin 514 cooperates

(o)
(9.

with a corresponding drive channel 524 in such a way that a pivoting motion of the bristle body
520 causes a positively-coupled axial stroke of the bristle body 520. '



axial direction, thereby defining the axial stroke of the bristle carrier
420.~25 The only difference between the enbodi nent of a toothbrush 500
depicted in Fig. 5 and the previously described enbodinents is that a
sliding block 530 has a spherical shape. jhe sliding block 53, has a
drive-pin bore 532 adapted to engage with an eccentric pin 52 of a drive
shaft 50. The sliding block is guided for axial displacenent in an axi al

gui de channgihe agBodined dPiheddtibrisRbo0 Bistrdfed 7Py, sTH8sBhtaRY lntealts trler 520 has
a bearing b ristle carrier 520 on a bearing

ore 526 which guides the b
journal 516 ﬁ?gmﬁﬁﬁid?ﬂ%ﬁgﬁlﬁﬁi 4¥%enment . The bearing journal 516 is
attached to a toothbrush head 512 of a toothbrush body 510. A drive pin
514 is disp (=Y i |
cooper at o "Sars Ppirdiah B I8 WA bRt Reod M LHHE Mt frbiddemitty |
p![ vot< i ng: TEP@%@?&?H@;WQQS% %EZ' ﬁgdy ;;Bﬂlggigggé@ogs ﬁ?@ﬁ?d\f? |9f;9ﬁtéﬁjfrﬂ' ﬁdGS)(; i al
stroke o Bpktd En e G¥a urral 61 £ & 626 € too rus
illustrated iﬂ Fig. 6 is essentially identical to the enbodi nents depicted
in Figs. 4 and 5. Again, a toothbrush body 610 with a toothbrush head 612
i s il ustratedhowrhiedetainintHigs. 4 et § lbrduedpin 614 @aperste witlas déveabannehéR4 whinhris|
616. The br isplnhinEmed indhe B34 drctiic! MRR Hr&flcdQhe LA Srikidi ARlbrstll SRleAERITENE ON
t he bearingsﬁﬁdfﬁaﬁ Gi% %?%Qa.%garingF%orgs%Z%. Asrgﬁomm iﬂsgﬁta% in Figs.
4 and 5!1%a drive pin 614 cooperates with a drive channel 624 which is
slightly i nebiatee basid dv@steuction of tHeliRetratonembdainfenpsiak o embiubieis auntdal Bttiapke of
1 ust r at ed ‘b tBRients o3 o BienipiBie FL PR Sl e B e peg
wi {h ref er eAmeodimentiota torthdtishEPR depistedm jg. 6 the avide chanest 63pis farmed dinestly iadhe
that in theprigebadbraat of a toothbrush 600 depicted in Fig. 6 the guide
channel1 28 is formed directly in the bristle carrier 620. 15 The
eccentrit pin 52 which can be set in rotation by the drive shaft 50 which
is in turn dneecsantiypin 52 whichcan arghip edtatidinrby ¢ dyiveshait SOlwhiahus id durc Hewven bl a628.
The motor dpbie ARSI lirdtSy Wit Ih@?uigé ENRingl 828 tThe Rt BHRESDeldlifg SEHEREVd shaffl N
52 to nove E eelg ackward an orward in the guide channel 628 between a
Front and a) EEes B SPETHG PROTR MOHERSl BEBRLEN ERAJPHaEDN 1S BHdR amel 628 ce o
t he bri st I eb@Qearca frd:re!ancﬁéﬂa_avieaersihgaptsimdﬁie eaterttiveingdd whnsolina foede 16 2@ briktec h
ext end hp t E&ﬁrieq)éb@l/ia%er s%ts 'oPirf'ne ngiQe channel 628 which extend in the axial direction. To

eliminate bending stress in the eccentric pin 52 which engages in the guide channel 628, the

guide channel 628 has a cavity 634 extending inwardly in the radial direction, with the cavity 634

receiving the free end of the eccentric pin 52, with a space being formed between the free end

and the inner wall of the cavity 634.
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elimnate bending stress in the eccentric pin 52 which engages in the guide
chanrel 628, the guide channel 628 has a cavity 634 extending inwardly in
the radial direction, with the cavity 634 receiving the free end of the
eccentric pin 52, with a space being fornmgd between the free end and the
inner wall of the cavity 634. r' 9 List of reference nunerals 1 toothbrush
10 toothbrush body 5 12 toothbrush head 14 bearing channel 16 bearing

j our nal 24 bearing projection 10 26 bearing bore 28
recess 30 QRQBEEEQE@nghsgb 2 gui de channel 40 notor 15 50 drive shaft

52 eccentric pin 60 handle 200 toot hbrush 20 210 toot hbrush body 212

t oot hbrush head ddfbrbgari ng channel 216 bearing journal 220 bristle

carrier 25 %%4 b%&&hmg§$g%wectlon 226 bearing bore

5 12 toothbrush head

14 bearing channel
16 bearing journal
20 bristle carrier

24 bearing projection
0 26 bearing bore

28 recess
30 sliding block
{ 32 guide channel
40 motor
15 50 drive shaft
52 eccentric pin
60 handle

200 toothbrush

20 210 toothbrush body
212 toothbrush head
214 bearing channel
216 beafing journal
220 bristle carrier

25 224 bearing projection

( 226 bearing bore

228 guide channei
230 sliding block
232 drive-pin bore

300 toothbrush

310 toothbrush body
312 toothbrush head
314 drive pin

316 bearing journal

o
W

320 bristle carrier
324 drive-pin channel



228 -gui de channel 230 sliding block 232 drive-pin bore 30 300 toothbrush
310 +06ot hbrush body 312 toothbrush head 314 drive pin 35 316 bearing
journal 320 bristle carrier 324 drive-pin channel 10 326 bearing bore
328 guide channel 330 sliding block 332 @rive-pin bore 5 400 toothbrush
410 t oot hbrush body 412 toothbrush head 414 drive pin 10 416 bearing
journal 420 bristle carrier 424 drive-pin channel 426 bearing bore 428
gui de channeiygl5 430ixsbbdi ng bl ock 432 drive-pin bore 500 toothbrush 510

t oot hbrush body .
328 guide channel

330 sliding block
332 drive-pin bore

400  toothbrush
410 toothbrush body
412 toothbrush head
414 drive pin
10 416 bearing journal
420 bristle carrier
424 drive-pin channel
_{' . 426 beaﬁng bore
) 428  guide channel
15 430 sliding block
432 drive-pin bore

500 toothbrush

510 toothbrush body
20 512 toothbrush head

514 drive pin

516  bearing journal

520 bristle carrier

524 drive-pin channel
25 526 bearing bore

528 guide channel

530 sliding block

532 drive-pin bore

~

30 600 toothbrush

610 toothbrush body
612 toothbrush head
614 drive pin

616 bearing journal
620 bristle carrier

[S3)
W

624 drive-pin channel
626 bearing bore



20 512 toothbrush head 514 drive pin 816 bearing journal 520 bristle _
carri™€r- 524 drive-pin channel 25 526 bearing bore 528 guide channel 530
sliding block 532 drive-pin bore 30 600 toothbrush 610 toothbrush body
612 toot hbrush head 614 drive pin 616 bearing journal 35 620 bristle
carrier 624 drive-pin channel 626 bearing bore 11 628 guide channel 634
cavity C This Sheet Has Been Replaced 12 L1111 ~ (bt ~ 1l
Clainms 1. Toabk8br ysidevhdrela t oot hbrush head (12; 212; 312; 412; 512; 612)
supported by6§4toota8rush body (10; 210; 310; 410; 510; 610), the

t oot hbrush head (fﬁ; 212; 312; 412; 512; 612) 5 conprising: - a bristle
carrier (20; 220; 320; 420; 520; 620) receiving bristles, the bristle
carrier (20;

7™
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220; 320; 420; 520; 620) pivotally supported for pivoting—abeut—a—pivot
aX|§#(R) and adapted to be pivotally and reversibly d&@ by an eccentric

drive (40, 50, 52), wherein the eccentric drive has a Sypace € ced
rotating in one direction and arranged 10 perpendicul ar S
(R) of the bristle carrier (20; 220; 320; 420; 520; 620)i

penetrating the toothbrush body (10; 210; 310; 410; 510; 610), with an end
face of the @gine shaft (50) having an eccentric pin (52), wherein - the
bristle carrier (20; 220; 320; 420; 520; 620) has a guide bore or a guide
channel (32; 128; 228; 328; 428; 528; 628) extending in the axial

di rection, Wi tTrothbrisk @atie s toothdrush heddy(22; 2q2ti 3d 41216121651 2] hipportdddy aiostebrash
gui de channg] | CAakrier . ;. 320;
320. 520, oaey FOREREE LG ot bt bR e o 48 12
512) for Snovemergind:n the axial direction and adapted to be reversibly

?{)'r ://vg.tr‘]dbg.l E)he e“éﬁﬁgé bé?negr(ZO/QZC( éﬂ) 45@ 525’%&0Frgcéﬂﬁngtl§?isﬂ@Vtﬁe bk warrist %d
ru aCccor
forward al ongoa ol ASaL, PR o0 Apria ook Pt Sl A RaLSath @rads%daﬁfﬁWm

bearing chamivetallf 4 re@ably ddwebapy enledcentingagd4ibo, 52pwhereast one
corr espondi ng. bedpd Bt ROkREHEOR e haf 8) e ohl Blekfopldhe srfiiivar d and

forward |inear notion e carr 3 25 3. The

t oot hbr U8h REPEPYFHY 1@ eé’l"a‘i %SKRW”? bﬂSﬁ'ﬁ%ﬂéﬁ‘é{?@r?@e@O’ 0 5%%5? )@nd cerdiefy
bl ock (30; 2afBtratisg e @ottbagh wbdyqho;i2nc; 31des 085181 6108 with Bn bed Bcd Hdhe AB@phaft a
gui de chann the eccentric pin (52), and 30 - that
the slidi ng?%)q) %ﬁr?#%-geccggﬁr?aﬁg‘%h‘%hé@ affixed in the guide channel (28;
228) or axially thewistdeasrierid &%3%14%@0@2% has gtoyigs borg or Thwide e (IR h

according t QZ@ |2QB r@zé, 428¢ B 888) @ktbAdRtY ih the3Rial dirfebtidh, Wdﬂ@h@édcéﬁth@plﬁ ZH};] Bded(i$20;
420; 520) h dr|ve pi n channel (324 424; 524

di sposed’ al eéPFFﬂﬁF@?&W?W? segnent of the bristle carr|er (320:; 420;
520) and |nhaumumuedm1the axial direction, and

that the bristle carrier (20; 220; 320; 420; 520; 620) is supported on the toothbrush head (12; 212;
312; 412; 512) for movement in the axial direction and adapted to be reversibly driven by the
eccentric drive (40, 50, 52) so as to move backward and forward along a linear path.

20
2. The toothbrush according to claim 1,
characterized in that the toothbrush head (12, 212) has at least one bearing channel (14, 214)
adapted to engage with at least one corresponding bearing projection (24, 224) which limits the
backward and forward linear motion (stroke) of the bristie carrier (20, 220).
25
o 3. The toothbrush according to claim 1 or 2,
C ] o
¢characterized in
- that a sliding block (30; 230) is provided which includes a drive-pin bore (32; 232) or a
guide channel adapted to engage with the eccentric pin (52), and
30 - that the sliding block (30; 230) is axially affixed in the guide channel (28; 228) or axially

moveable therein between limit stops.

4. The toothbrush according to claim 1,
characterized in

35 - that the bristle carrier (320; 420; 520) has at least one drive-pin channel (324; 424; 524)
which is disposed along a circumferential segment of the bristle carrier (320; 420; 520) and

inclined in the axial direction, and

L) 0 A R



11311232 e reeer rerrr bt €L 13 that at Ieast one drive pin
(314« 414; 514) which is guided in the drive-pin channel (324; 424; 524),

i s disposed on the toothbrush head (312; 412; 512). 5. The toothbrush
according to claim4, 5 characterized in that two dianetrically opposed

gui de pins (314) are disposed on the toothBrush head (310). 6. The

t oot hbrush accordlng to one of the clains 4 or 5, characterized in that the
gui de channel t i e 10 7.
The oot hbr dsh acieheae Spa Bedil 854, e ahulfor f bbdegn BRhlcHn RO 20

t he gui de cHZANEA) |'Ssd@05%9r?” tbe toath@lUF‘blh?Rj’ Bl1%oékwihd)ch is axially affixed to

the i brlstle carrler 15 8. The toothbrush according to one of the clains
4 or 5, g Iqjé)edhln - .t hat I|ding bl ock (430; 530) is supported
for axial RS |aﬁ°°{‘|’1%9‘5&lali% channel  (328; 428; 528), and - that

the sli d|5ng cbhr@ctkrliesmamadeﬁ@@i}:allhaspcaedigtiideepirpﬁ (@314) @recdigr®8&} oniiBe jooBBREh
adapted to f%gj@ﬁgpge with the eccentric pin (52). 9. The toothbrush
according to one of the clains 3, 7 or 8, characterized in that the sliding
bl ock (130; 230; 330; 430) has a cylindrical shape. 25 10. The toothbrush
according t@. cmetda:fhbtd%a aGdordifibto 3ne df thd ciims alkasact eri zed in that the sliding

00t ) RISl PO kg bk 11 T

7. The toothbrush according to one of the claims 4 or 5,
characterized in that the guide channel is a part of a sliding block which is axially affixed to the

bristle carrier.

o~
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15 8. The toothbrush according to one of the claims 4 or 5,
characterized in
- that a sliding block (430; 530) is supported for axial displacement in the guide channel
(328; 428; 528), and
- that the sliding block (330; 430; 530) has & drive-pin bore (332; 432; 532) adapted to
20 engage with the eccentric pin (52).

9. The toothbrush according to one of the claims 3, 7 or 8§,
characterized in that the sliding biock {130; 230; 330; 430) has a cylindrical shape.

25 10. The toothbrush according to one of the claims 3, 7 or 8,
( characterized in that the sliding block (530) has a spherical shape.
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