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HaV|ng Three Dinensional Rotational Head Motion Field of the Invention
invention relates to electrically powered toothbrushes and nore so
particul arl 4G YECH t oot hbrushes having a head whi ch provP@BEStA/ 202 ee

di mensi onal reciprocating side-to-side and rocki ng up-and-down notion. 15
Background of the Invention Conventional electric toothbrushes having

general ly cylindrical brushp | on@%&%&ﬁppﬁﬁﬁe% ga di rect current

notor, wherein the rot I e translated into a
two di mensi onal) ty lm&rﬁh%@f%p@té@ﬂﬁqog P& cl ockwi se
reci procating m)verrent As disclosed in U S. Patent 4) 156,620, the
unidirectional, axial notion of the drive shaft of a di rect current m)tor

can initially be converted into a circular notion by nean

crown gear 25 assenbly. The circul ar notion can then be trans B%Ll, ﬂ"‘ m,
reci procating notion to corresp %l é gf brush head

attaching to the crown gear a %{11 d'9f & ThYentih assenbly . Thi 9e6i&* a
conpl ex mechanism which is reI atively costly to produce and has a high
potential for nechanical failure. 30 U S. Patent 5,625,916 discloses a

sinplified electric to hbr h d chani s erein e end,of the
drive shaft i S%H t"ﬂee %£%F%8£$Cq&€' .O‘%ﬁy'ﬁﬁ% %?'ﬁ Syt JBPts al |y
back towd#r d pmmrlwmmgﬂsmddtwr&hbmshf;s havindiashoza avhichiprovides atthree a
cylindrical e I i al : 1 Q o axi s
of the cyllH%??ggﬁ%gﬁgségﬁg¥$é§§§t%gk6$1@gEsﬁhgi %@?g?gs ﬁgggygkgﬁtnally
t he el bow wiTOUON.~ 6 N~V 2004 CVO 02/ U00136 PCT/ US01/ 20312 describe a
correspondi ng unidirectional circle about the |ongitudinal axis of the
drive shaft, traveling up and down relative to the |ongitudinal axis of the
cylindrical brush head, such that it dr|V|neg engages the side edges of
the slotito cause the cyllndu xgrbru ergienci procate side-to-side
in two di nensions. Such a two dlnenS|onaI recrprocatlng action limts the
duration of contact between the bristle tufts and the three di nensional
dentiture of the user, limting the cleaning efficacy of the toothbrush. Io
U S. Patent 5, Kﬁﬁn&ﬁﬁkmk&cbhsﬁscatpmmbredhﬁnohhhngs@eh@&dhhavyMQdacahree

di mensi onal Hﬁiél?mea\ﬁ'@e(g}ﬁératé RS Blel$ %lcﬁ £t %h?‘fé?‘]rt' Hlo@oxc z%ﬁ d 0X
enhanced cl eanin To achi eve this ree di nensional cone atlon
U S. 5, 20862““55’9“&% impyas ¢f é}é%ﬁpéwfn@cﬁéﬁﬁlsaﬁ?‘ﬂﬂ@@\ﬁ Aot @Hn@éam«?é pi ns
(one transverygrcally,t ketdtasigillyudiloeatwidyi anaf c&éntéieldcmmr Rittire ot her

angl ed there ear .a pi.on red.di sk.
Such a corrpllé-‘%)vﬁen?ﬁ{g é 951‘39 Ehe ila fa%tFPhgsfi&?ﬁ ttﬁg ‘é%"gér%g‘

Pat ent 4, 1562620 m@ﬁl%@ééb@l dabevahafi oba divest Icurrentpmotiers e agnidu tiatll taz hi gh
potential fogorReEbedine® af@dulhf motion by means of a pinion and crown gear

25 assembly. The circular motion can then be translated into a
reciprocating motion to correspondingly drive the brush head by means
of attaching to the crown gear a crank arm and clevis assembly. This is
a complex mechanism, which is relatively costly to produce and has a
high potential for mechanical failure.

30

U.S. Patent 5,625,916 discloses a simplified electric toothbrush
drive mechanism, wherein the end of the drive shaft is in the forrm of an
elbow, ie. bent away from and partially back toward its own
longitudinal axis, and disposed within a slot in a cylindrical brush

35 head; which slot is parallel to the longitudinal axis of the cylindrical
brush head. As the drive shaft rotates unidirectionally, the elbow will
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20 There is an ongoing need in the art for an electric toothbrush Qfﬁhﬂg ﬂﬂ4
sinplified mechani smand that provides a three di nensional head t 3
conformthe bristles nore closely to the teeth for enhanced cl eaning
thereof. 25 BM@P¥80Kfary of the Invention 30 The present i nPEMUISHH20312
provides a nechanically sinplified electrically powered toothbrush having
an el ongated body with a head at one end and a handl e at the other; the

head cont ai ni ngleacsibeket cdrayémshditpvedidiiaiemnad k@rﬁ@%&u?%ﬁaio%%&al

bristle carrier,Qrbj i.sposgd.therein; the bristle carrier ng an
upper surface vﬁx?% gf ;‘Huér/ac?ﬁ’”{‘g Bﬁa%rigr@ivﬁl% Bor PO xdeWa glaties etd oF%nd
sides with a clenaitedienal ceriesqfotit nylindricalebrush debasd, desclofththat drpkfply t he
bristle carri eferlp@icfg thé Q¥d | 5 = ST 11UU136

PCT/ LSUi / 2u212 gi(%gng int éej&ggégeé%e?%gf? C?ﬁ%%%%gi‘ﬂénggc%gﬁégﬁbﬁé@ %
contain a rdtatFoWAPCHE Fidsgtordlalssinytive diragnsienshabuchx retmd ndimeérsienabm
and endi ng i n aeceipdodting dcsioti HMiGC e fdigaAtibACOLC ehh -/t E&Wehuﬂ%é‘@nﬁj@ S
of the drive SQQ_E?S and H§ igén%:n%( en(ga ed in the 30{1{1/?29; wher eby, upon 5
rotation of the drive shaft the BrfetTelcarfiEiWS o edi$sy. (Hpitdng he a

t hree di nensi ofdaningethieanyaef thy twotkbrustsi de and rocki ng up- and- down
notion within the socket. This three di mensional novenent of the toothbrush

head i ncreases cant be the bristles and the three di nensional
surf aces o?gt he ?@g%@@ﬁg%gﬂ& discieras esvesed . topghbrish haadchaving
021 000136 PCT%&Sthiie20Bb2erBribnhl Bastwr, pivhertinftHeheriawWmes rhife ih 4 Sohe
front sectionalhyieWw f_rﬁﬁ]ftrggo igﬁp& of. the toothbrush of the present
i nvention; Fi g.S Zbi aoge ront Vi (gl\?v 0 %’hérohggkg%f’%é‘gfoﬂ?esang@ﬁﬁs’é’géiim
i mages of the BSPRREfe refationr Hrd i2.862dvifecuitidises oat heompiere sfeahianidith
Fig. 3 is a |eftvaithg sestheials Witk (Bfie tben&Rade thefRO in nt
end of the,dri Yﬁes{?ﬁh}i is,ali ge W Ergi n the ho ?zo t al fl%?%ﬂga@g%tgg?%i%
the | ongitudinal ~axis %If_uﬁme@lgii OHaF edat%@'sqt? .oft BPNGae gegakand
relation to th@ihion assenablyplaanea tcapewidndisy. t Backentoiplex mechanism has
the same failings as in the case of U.S. Patent 4,156,620, discussed
above, i.e. costly to produce and with a high potential for mechanical

failure.
20 :
There is an ongoing need in the art for an electric toothbrush having
a simplified mechanism and that provides a three dimensional head
motion to conform the bristles more closely to the teeth for enhanced
cleaning thereof.
25
Brief Summary of the Invention
30 The present invention provides a mechanically simplified electrically

powered toothbrush having an elongated body with a head at one end
and a handle at the other; the head containing a socket having curved
sides; the socket containing a bristle carrier orbitally disposed therein;
the bristle carrier having an upper surface with a plurality of bristle
35  tufts extending therefrom and sides with a curvature corresponding to
the curved sides of the socket; the bristle carrier being provided with a
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15 longitudinal axis of the drive shaft; the right side sectional
mrror image of the viewof Fig. 3; Fig. 4 is a left side sectio gﬁ @pgmﬁ@?
t he head there wherein the bent end of the drive shaft tion

of 12 o cIocQ‘&ﬁyW%Pétion to 20 the horizontal plane contalﬁKﬁgsﬁHgﬁigntra

| ongi tudi nal axis of the drive shaft; Fig. 5is a left side sectional view

of the head thereof, wherein the bent end of the drive shaft is at a

posi tion of 6b0nngoﬁkthe sicleat itpredH thee hahdhwbeaingt atrapigedets @onhaain g t he

83?55823%02%#%%%%%{ ?tet%gl&d% B?‘F’%n lg%t?%d édn?%r T e%%on%p%n nts

5 Referring tending ma\mncgwhlm%@wlac ﬁr@néh@r@éltn@nmr@@dx@ﬁbmw he

B O oy o SrRECOAAN ARG [hviRGYCE d%ﬁﬁ?m%q“ " vAkebyuglord o
ig i 1S us
b O he DL ERtakioR & HRe AR SARE GhRopLEHs Hg5ien o g ?rastﬁ/s CERdm 25 at

a first end othteeedinoeidibnak m:cq:rbeatdng&@a t@cssda&:amdl souking whendsdowor ush,

ﬁeggt?gabgﬁdca(trls?ﬁe ca&b?gﬁ§ﬁ§%tdlsgosed lédé%ﬁékgngﬂ%g&%fhe |;Pﬁe

carrier |18 hatoathprash dregshinergppgs g aq}plp@iwem the dristisn ﬁnﬁcﬂleekltvéﬁ?d

plurality of Hihehsienklkhisfazes 39 the téchefor eutiaredde dg_?ﬂﬁ’@‘éoﬂs with a
spherical _curvature, wherein the cross-section at the m d-point or apex of

sai d spherycal curvature is circular and lies in a plane passing through
the center 42 of the bristle carrier 18. The handle 12 provides
conpartnents for holding an electric notor 20 and two batteries 22 and 24,
providing a preferred 20 neans to power the toothbrush, and nmay al so
contain an electrical switch (not shown) to activate and deactivate the
notor. A conventional shaft coupling 26 is arranged to connect the drive
shaft 14 to the notor 20, and if desired, allows a neans to denount the
head 16 fromthe handl e 12, such that a replacenent head can be utilized
when the 25 bristles 30 becone worn. The head 16, as viewed in Figs. 2 and
3, contains a cavity or socket 28 having an open top, a generally flat or
convex bottom 34, and snooth convexly curved spherical sides 46 to provide
a housing within 30 which the bristle carrier 18 is disposed and can three
dinmensionally, i. e. orbitally, rotate. To facilitate such orbital novenent
of the bristle carrier 18 wthin the socket 28, the side 48 of the bristle
carrier 18 has a snooth convex spherical curvature closely aligned to that
of the spherically curved sides 46 of the socket 28. Further, the bristle
35 carrier 18 is positioned within the socket 28 such that there is

cl earance between the bottom surface of the bristle carrier 32 and the -5
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1 s N-~v 200 WO 02/000136 PCT/USOL/ 211312 | ower surface of theg ?ﬂﬁ?ﬁﬂﬁ#
This clearance allows one side of the bristle carrier 18 to orbitally o
rot ate doww@pdupvo the socket, while the second, opposi rerssdeoorbial |y
rotates upward out of the socket 28, see Figs. 4 and 5. 5 Referring nowto
Figs. 4 and 5, the position of the bristle carrier 18 within the head 16 is
mai nt ai ned and controlled by the bent end 36 of the drive shaft 14 which is
rotatably | odged in a boring 50, which boring is preferably cylindrical and
extends radially inward frigaef hée semiption; ofcting Brawdnesf the bristle carrier
18. The cross-section of the boring 50 is preferably generally the sane as
the cross-section of the bent end 36) to | eave m ni mum pl ay therebet ween.
The bent end 36 is displaced or off-set froma central |ongitudinal axis 38
of the dfive shigftl Is4adnohbenttidaalkvitowal dntdrabodimhend of ohgitbodibralshaxi s
38, such th 36 points along an axis A-A toward the
central p0|§¥thgﬁg%§?ﬁqgkfﬁgg e carrier 18. The bristle carrier has a
central axis 40 which passes through the central point 42 of the bristle

carri Ier 18 andryi2cis d Foﬁewmg@;& ¢Hb afeatiqxieh@oﬁ):csﬁeﬁrm £ VRt SRt ﬁﬁagesdoﬂoOIAntA
circular cr on lies n_an aormed” between the axis A
and t he cen?@gﬁﬁﬁ&hg?%qﬂﬁrﬁﬂ' gfﬁ§”§§% Hdh’hvéng § B&h in Figs. 4 and 5 at
a preferd@éible 12.5 degrees, wherein the bent end 36 is bent toward the

central |ongi tF‘%’ rfﬁlls aXie$t 3&1@56&5’01?&%%%\«\/0& e %eggggﬁs?§%f t\Dﬁe‘eq_HptIﬁ&”ent ary

25 angl e to 2@ rotate e drrve shaft 14,
it described cF?@I%f Suénﬁﬁeshéﬁtﬁa@h&&ﬁélNﬂﬁpﬁaﬁh%xh@nggﬂuﬁhﬁkﬁby
driving the dmntsm'hndaher]loexrdlﬂﬁimﬂl aeey pf Qhatdiﬂge%lk@@ttzﬁ: 8l @s@@d bpekKi ng
up- anddown o] e S h that
angle (3 of %gEgﬁdggE%zésﬁ&%hgé al%nqjl?em (#lt?%: @EEE rgﬁa]teo si de
and 30 dp- anengibwainaltredisfef. the datvet ﬁl@afbehheemghts@dfaaemmmmew stech t hat
angl e ~i canngeoﬁﬁﬁgg@gpgﬁ35K%popp%y@ 20 degrees, i.e. the bent end 36 can
correspondi ngly be bént toward the central |ongitudinal at an angle of from
85 to 70 degrees; so that the bristle carrier 38 will resultingly be driven
in alesser orFgreaten lebckideygseqiaml-dewnofibide r}&:@kiptlmi-abf nghéﬁzm the
side-to-sid r t i 00, t nt The

il &5 B FRESHANACHIR {00 B0OMLibICC PR J.fx RAb"fe1dfion Y

rel ative position of ent en aci ons Feaup |ng -6

~ f N 0%8 2388 hRrBomsropensecaptining sztmlzalr e@gitﬁgxead -2aAg of 8ve dTBie on of
the bristle staft,i er 18 can be seen in Figs. 3, 4 and 5, as the bent end 36
is rotated. Wthin the brush head 16 shown in Figs. 3, 4 and 5, the bristle
s carrier 18 has a plurality of bristle tufts extending fromthe upper
surface thereofig whis @i lsft isleosgationnli ewes! o lneatihdigreod. phleeseinfthiehe

H} istle car rtie@x{t ﬁlﬁi @ﬂ&d@%ﬁb@rs%léawlsl A osttia of By b%ﬁrmbf&? bﬁstocdrfésef to
e cen e.bru v reces hi n e suyface
deflnedgﬁy U%t %”Eh nFﬂ”H&E&gF rﬂgﬁﬁﬂ e 95%d to !
to the tooth%%ﬁ&h and to conformto the curved surfaces of each t oot h.
Notwi t hstanding this length relationship of the inner and outer bristles)
the particular bristles pattern shown is arbitrary and nerely for
illustrative purposes. ~5 The notor) 20, as seen in Fig. 1 is preferably
run at about 2,200 rpm in order to provide a reciprocating notion of the
bristle.garrier 18 of about 4,400 conplete side-to-side and up-and-down
oscillations per mnute about the central point 42. \Wiere desired the notor
can be run at other speeds of from about 800 rpmup to and over about 4,500
20 rpm or the notor can be arranged to run at two or nore speeds

sel ectabl e by the user. To provide a snooth rotation of the bristle carrier
18, within the socket 28, the bristle carrier 18 and the brush head 16

i ncl udi ng the

35




25 socket 28 are preferrably manufactured of a plastic with a lowf § NOV 2004
coefficient of friction and good wear characteristics. A preferred variety
of such plastjc is acrylonitrile-butadiene-styrene, ABS, copg r

avai |l abl e undgg) Otzﬁ%m&ff ade designation PA757 fromthe Chi Mei P@Eﬁ‘&ﬁ&%l?on)
Jen Te, Taiwan, ROC. A particularly preferred variety of 30 such plastic is
pol yacetal s, such as pol yoxynet hyl ene, POV avail abl e under the tradenane
of Delrin, grade 500P) from DuPont Engi neering Polymers, WI mngton) DE

19898. 7. ~ s r~ov z~~~ WO ()2L0(1 1& Cl ai V\he%t is clained is: 5 1.
An el ectrically powered toothbru € X2 PCT/ US01/ 20312 an
el ongat ed body having a. head (tig) Paef badimenthandl e (12) at the

ot her end; the head (16) containing a socket (28) having curved sides (46)
and a bristle carrier (18) disposed therein; o the bristle carrier (18)
havi ng an tpper surface with a plurality of bristle tufts (30) extending
t herefrom and si Refertdf) teuhweiravwingsr mésjreindlike refrenue iedmstalesrefébio of

sai d socket ( ; he_ by e ri hay n r 50)_kn, a
side (48); sa%%)ehg'%g?ée (?r 15; c%nteg%iﬁgé a%r%l}lge%rr%a%%‘%vr\n hﬁé‘gr&%i vge'né hat t (
14) ext endi ng RaFéicaian ke Fagah: wheremoihersiisishowniiasptlactic tootbirupb. ¢entr al
l'ongi tudi nal axi sadcdfdarée tWehdrinee siabht (inddhushd Whingh thstdfu@hl Vi ?"Y
engaged i n,sai d _bor.i n% (gg%: wtgﬁreb%, ugon ro ‘%;t[;lton o{% sg;ld (Hlve éha (
14) by sai*d drSAPRPHEGHE Dehdle,Larated dirpsnd el the tothheash, ahead ke dtet
18) in at | eastecomd emdi ohshéotoethbrusla thratetableendireiratalnirviesestiafof14 he
bristle carri ehfndBs WdhiRet c;ft ( éﬂz I 'c%IHé red
t oot hbrush (10) a%corgd#r?wttgec al <r§nl%1 gv&?et%%l)%e%gi%’soq gz\tﬁii%@)% as - Be
spherical Iy cutveesed ghe Beadnlf} ecths baistie samderdlq deranis dish o1 10)
accor di Zg }A\ 0 Qieaitially ﬂaBﬁpp@ﬁéﬁHﬁc&a}@iﬁgﬁrh&% Bﬂ?g& a @1&3&&9&% ib?{b&_ile ﬁ.{ftéé e
nmeans. 4. JAn C owesed t.oot hbrush. accarding . to cl.ai m 3,
wherein sard ?%o(f'a% Ifdgge;ill L"élr—flg\(;m%’r“rzeﬁﬂg F esaﬁge‘?”ggtarf Tt rCU(fZ%SWe’_aflere’@vo
02i 1111 113C, thegrpss@egtipn-at, theQmiidipeigUer 2085 2f said spherical curvature is

circular and lies in a plane passing through the center 42 of the bristle

carrier 18. The handle 12 provides compartments for holding an

electric motor 20 and two batteries 22 and 24, providing a preferred

20 means to power the toothbrush, and may also contain an electrical

switch (not shown) to activate and deactivate the motor. A conventional

shaft coupling 26 is arranged to connect the drive shaft 14 to the motor

20, and if desired, allows a means to demount the head 16 from the

handle 12, such that a replacement head can be utilized when the

25  bristles 30 become worn.

The head 16, as viewed in Figs. 2 and 3, contains a cavity or socket

28 having an open top, a generally flat or convex bottom 34, and
smooth convexly curved spherical sides 46 to provide a housing within

30  which the bristle carrier 18 is disposed and can three dimensionally,
i.e. orbitally, rotate. To facilitate such orbital movement of the bristle
carrier 18 within the socket 28, the side 48 of the bristle carrier 18 has

a smooth convex spherical curvature closely aligned to that of the
spherically curved sides 46 of the socket 28. Further, the bristle

35 carrier 18 is positioned within the socket 28 such that there is
clearance between the bottom surface of the bristle carrier 32 and the



5. Anelectrically powered toothbrush ( I O according to clai mﬁl,NWaZn@jhn
said at |least two notions are a reciprocating notion and a rocking noti-0n.

5 6. An electr wer ed t oot hbrush ( 10) according to claimb5, wherein
sai d recipr oca?vlg)?{%}og?ﬁ?é)on is a side-to-side notion. 7. An el eREVVVaRIY2
power ed toot hbrush ( 10) according to claim5) wherein said rocking notion
is an up-and-down notion. 10 8. An electrically powered toothbrush ( 10)
accordi ng to cl kwerl sunfaee aeifnthichgoditats4.e TabI dlesrark® ahdwso8EMid@bf AKES

(40); 15 the en ) .0t . ' rsecti.on of,the central

| ongi t udi nal axigg& (ﬁg Sal}gfr?g 1%1%&%?@3{ pog‘%#égaﬁﬁ’&waéﬂd‘%tﬂéhSrﬁch‘%)W e 3hgi ed
towar ds the cenPfEIRd.oPRPASi pisle erbislly 38ptty upwammlgbet of thbmdckéd 280 sabout
85 degrees. 20 BigsA gh@®.rically powered toothbrush (10) according to
claim2, wherein the end (36) is angled towards the central | ongitudinal
axis (38) by an angle of about 77.5 degrees. 25 10. An electrically powered

t oot hb(rj ush (%0) adtafertimg now td Hign. 4 ankes eitie pbetidh M?t&ﬂ%ﬁst{eléﬁrrgé' 18

rotate at about MH : tri,ca (0] r

t oot hbrush ( 10%%%901:?% té6g ﬁ‘%ﬁ%eodl\%’oﬁg%nﬁkﬁ%‘ﬁ &i v@?ﬁaﬁn&%ﬁ ofs

rotated at about™®, £ 12 whicle|isctatrtablyylodgedr i a dumirinhg (50) (which

according to clboring, iswpssfeiably heylhenehd L8)d andeide x%aiaa#e%&@}&i o 188 1S
Xy yl'e

formed f L0 le- but adi ene: st , |
copolymer - o gutcr kiRl WA SR 18 Hhkepestanotiomplne

~]xs$i ?_Z{/] ca] izaﬁ%fa?f}éé? ]crﬁrfraé_plyagua@mﬂmmw sapeajs aheaross-section of the
alcTa]caV]ca] c U¥: ank; * . Z
}xsnhc] X] c$al] c .a%i$g§]j% tg?ai i%@gﬁ%ﬁg‘%‘%}%gé&% gjjecgfegfﬁgf%é@:]‘%a] c
a] ca] ca] ca] ca] c‘i‘]s K ‘Trc‘géuqué Gakgrezal longitudinal axis 38 of the drive shaft

1 ]#P#]40/(7;/() ) % ) )qi 4 @\nil b@t back il tHd ¢pAsarlompithBbht akkad s alsal ¢rh el cal
c*a)ca]calcg]c - i

a] ca] caV] cali%ca] c%ftﬁalf%"a %’P&%ﬂéﬂgﬁlcﬁ ‘ééﬁ\ctgwgf‘_%:@:?%%@@é 42 of the
77#8888999: : 7; Qbristle ‘carrier 18. " The bristle carrier has a central axis 40 which
r<<<{v~ytnid Z w /

1) cal cal ca) Cal oo L CE bt ol ] s pe ot AR TP FERGRNIELD) &
YsY1093r 3r & () - @?ﬁﬁﬁ%@ﬁ ]"{8‘!% %16( lap i@wg“(% thesmigimint gircular cross-
"100R" 2" & () - | \SeQtonOiEs: 6" & ()-910% & ()-ys10% & ()-!N 9s "10%" (" & ()-!9s
"1096 " & () 2p=>?@z[ PE:! 10" 10" 10":10% & ()-"!S 90 "10%"-"& ()-!Sh90

"10%"-"& ()-9@ 10w & ()-'a & "10% ";"& ()-ANMK
Q) R.n an(gae 815 formed betvsn)aen the axis A-A and the central

longitudinal axis 38. Angle B is shown in Figs. 4 and 5 at a preferable
12.5 degrees, wherein the bent end 36 is bent toward the central
longitudinal axis 38 at an angle of 77.5 degrees, the complementary
25 angle to angle B. As the bent end 36 is rotated by the drive shaft 14, it
describes a circle about the central longitudinal axis 38, thereby driving
the bristle carrier 18 in reciprocating side-to-side and rocking up-and-
down arcs commensurate to angle B, such that, at the preferred angle p
of 12.5 degrees, the arc will circumscribe 25 degrees side-to-side and
30  up-and-down. The off-set of the bent end 36 can be varied such that
angle B can be from about 5 to about 20 degrees, i.e. the bent end 36
can correspondingly be bent toward the central longitudinal at an angle
of from 85 to 70 degrees; so that the bristle carrier 38 will resultingly
be driven in a lesser or greater rocking up-and-down and reciprocating
35  side-to-side three dimensional motion about the central point 42. The
relative position of the bent end 36 in relationship to the resulting

-6-



XA<PE! 11" 109@(T(& ()-S! ° "10% (& ()- ! "109% (& ()- # 16 NOV 2004
109% & ()- 10% & ()-y&810% & ()- TIA<PE: ! Ik ."109K(K(& ()-*10% & () -
F 109% & ()-'h" 10% (& ()-01"109%& ()-S'a | "109%(A(& ()-ST~_@

| S#109%<& () - 1OV L@®I0%& ()- 10( 10( 10(: 10% & ()-!f>  PCI/USII20312
C"109%(F(& ()-/}rg\=! 19F10% & ()- 10< 10< 10<: 10%<& ()-10%& ()-! 80l
"10%<& ()-!| "10%<<& ()-1"?g\=! 110% & ()-!cS

10%\ & ()-g! h" roERNg Q}‘ %&bﬁb&lgfﬁﬁe(ﬁn%@&nﬁér 18 can be

WU3g\ =!'\ " s$G' 10% hs$ {7 %\z\&'()-'arrZ"lO‘Vm\u\&'
()-95‘ F"iow«g\%\%&}gﬁf 1%’5 %\& )e %*%‘%F%f%%&?fgom%&'() y& 109%<& ()-

10\ 10\ 10\910% & ()-410% & ()-.10% & ()-*9kmw>"<bCl\ la "10%UKWK& ()-'k"
"10% <_<& () -! kKMWithin the brush head 16 shown in Figs. 3, 4 and 5, the bristle
5 carrier 18 has a plurality of bristle tufts extending from the upper
surface thereof, wherein the outer bristles about the periphery of the
bristle carrier 18 are preferably longer than the inner bristles closer to
the center of the brush head 16; providing a recess within the surface
defined by the bristle ends to hold the quantity of toothpaste applied to
10 the toothbrush and to conform to the curved surfaces of each tooth.
Notwithstanding this length relationship of the inner and outer bristles,
the particular bristles pattern shown is arbitrary and rnerelv for
illustrative purposes.

15 The motor, 20, as seen in Fig. 1 is preferably run at about 2,200
rpm, in order to provide a reciprocating motion of the bristle carrier 18
of about 4,400 complete side-to-side and up-and-down oscillations per
minute about the central point 42. Where desired the motor can be
run at other speeds of from about 800 rpm up to and over about 4,500

20 rpm, or the motor can be arranged to run at two or more speeds
selectable by the user.

To provide a smooth rotation of the bristle carrier 18, within the

socket 28, the bristle carrier 18 and the brush head 16 including the

25 socket 28 are preferrably manufactured of a plastic with a low

coefficient of friction and good wear characteristics. A preferred variety

of such plastic is acrylonitrile-butadiene-styrene, ABS, copolymers,

available under the grade designation PA757 from the Chi Mei

Corporation, Jen Te, Taiwan, ROC. A particularly preferred variety of

30  such plastic is polyacetals, such as polyoxymethylene, POM, available

under the tradename of Delrin, grade 500P, from DuPont Engineering
Polymers, Wilmington, DE 19898.
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y powered %oothbrush (10) comprising:

an elongated body having a head (16) at one end and a handle (12)
at the other end; the head (16) containing a socket (28) having
curved sides (46) and a bristle carrier (18) disposed therein;

the bristle carrier (18) having an upper surface with a plurality of
bristle tufts (30) extending therefrom and sides (48) curved to
correspond to the curved sides (46) of said socket (28);

the bristle carrier (18) having a boring (50) in a side (48);

said handle (12) containing a drive means with a drive shaft (14)
extending therefrom to an end (36) which is displaced from the
central longitudinal axis (38) of the drive shaft (14) and which is
drivingly engaged in said boring (50); whereby, upon rotation of said
drive shaft (14) by said drive means, the bent end (36) actuates the
bristle carrier (18) in at least two motions to effect a three
dimensional movement of the bristle carrier (18) within the socket
(28).

An electrically powered toothbrush (10) according to claim 1,
wherein said socket (28) has spherically curved sides (46).

An electrically powered toothbrush (10) according to claim 1,
wherein said drive means is a rotational drive means.

An electrically powered toothbrush (10) according to claim 3,
wherein said rotational drive means is an electric motor {20).

@10
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I #BOR () *+, - ,Wﬁ@m%fmgempm(?@motmn is a side-to-side motion.

7. An electrically powered toothbrush (10) according to claim 5,
wherein said rocking motion is an up-and-down motion.

10
8. An electrically powered toothbrush (10) according to claim 1,

wherein
the bristle carrier (18) has a central axis (40);

15
the end (36) points towards the intersection of the central
longitudinal axis (38) and the central axis (40) and the end (36) is
angled towards the central longitudinal axis (38) by an angle of
about 70 to about 85 degrees.

20

9. An electrically powered toothbrush (10) according to claim 2,
wherein the end (36) is angled towards the central longitudinal axis
(38) by an angle of about 77.5 degrees.

25 10. An electrically powered toothbrush (10} according to claim 1,
wherein the drive shaft (14) is rotated at about 800 to about 4,500
rpm.

11. An electrically powered toothbrush (10) according to claim 1,
30 wherein the drive shaft {14) is rotated at about 2,200 rpm.

12. An electrically powered toothbrush (10) according to claim 1,
wherein the head (16) and the bristle carrier (18) is formed from a
acrylonitrile-butadiene-styrene or polyoxymethylene copolymer.
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