; FGe3e: <f: 9, H6Tf (, pv 5 PCT/ US01/ 20312 Power ed Toot hbrush Havi ng Three
D nmensi onal Rotational Head Motion i WO 02/00136 This invention relates\lg
el ectri calWo/opewgsed toot hbrushes and nore 10 particularly Ye12

t oot hbrushes having a head which provides a three di nensional reciprocating
si de-to-side and rocking up-and-down 15 20 25 30 35 notion. Field of the

I nvention Background of the Invention Conventional electric toothbrushes
havi ng general Iy cylindriPaweredhToothbopstatdavyngsans of a direct
current notor) Lt j I | St ransl at ed
into a two di rrema ) ﬂ?%@%ﬁ?%oﬁﬁ%ﬁgﬁ? ?gém@étﬁﬁ

count ercl ockwi se reci procating novenent. As disclosed in U S. Patent

4. 156, 620, the unidirectional, axial nmotion of the drive shaft of a direct
current notor) can initially be converted into a circular notion by neans
of a pi®nion and crown gear assenbly. The circular notion can then be
translated into a reciprocati rgel@tdfarhd Ineentiwipondi ngly drive the brush
head by means of attaching to the crown gear a crank armand cl evis
assenbly. This is a conplex nmechanism which is relatively costly to
produce and has a high potential for mechanical failure. U S. Patent 5,

P 516 di _potent ; . .
wher ei n t e AuS BvépdbieldteSiofEiridally BowBHd o MUNSHIS St idbe,
away fiom pardigatlyaia sushdrotitharshastkaving 2 segid whichipravides aflares sposed
within a Saﬁﬁeﬁﬁoﬁafylrbeﬂfrbeahngr UsiHet@asideWnai SYoRkihg RAS-anldelota t he

| ongi tudinal axis of the cylindrical brush head. As the drive shaft rotates

uni di rect i'BRA0TY the el bow wil | WD 02/ 00013G
15 Background of the Invention

Conventional electric toothbrushes having generally cylindrical
brush heads operate by means of a direct current motor, wherein the
20 rotational motion of the motor is translated into a two dimensional,
typically, rotationally clockwise and counterclockwise reciprocating
movement. As disclosed in U.S. Patent 4,156,620, the unidirectional,
axial motion of the drive shaft of a direct current motor, can initially be
converted into a circular 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 form of an
elbow, i.e. 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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PCT/ USOL/ 20312 descri be a corresponding unidirectional circle about the
| ongi tudinal axis of the drive shaft, traveling up and down relative to the

| ongi t udigglo2a¥d1S6 ©f the cylindrical brush head, such thapcilusefidosingl y
engages the side edges of the slot to cause the cylindrical brush head to 5

reci procate side-to-side in tw dinensions. Such a two di nensi onal
reci procating action limts the duration of contact between the bristle

tufts and 4eRCTibE b CTRSPOMHEE Heidirectienak cingle ahayt theilongifudinal

pover €0t oot phr e e Ty PRA, Ueibuckig. p HACE [dowm relae ertees @
owe u i

Bri stle e?.@élgl‘i}lcﬁ{‘@?ﬁ%ﬂ% (ﬁ‘oh];gg Q‘BBHFB; b@ﬂgclﬁé‘é‘h? zﬁa tih e this

t hr ﬁe di neersgages tl'm)melesdfdge:siof theslotrto ddise theB6RindHcal Ei'uisl@&le&cbm| leX

anism W eardn S S e;.l.o na

ggfs o] 5}%}% s‘% gf#& ﬁh% g“%'%gﬁ%(?rg% ﬁgﬁgt %)t& adl%q%‘é?gi gear

and pi ni orrmpmﬂaltmg antioa limpts ébedduratiauaf contacp etweenhths bridtles t he

same fail 'ﬁﬁ?s%d“tﬁé"%h?é’éwedﬁ nbiSnaPdéiititire! of  BrePudd anﬁﬁﬁfﬂl AR gaﬁ@/ 20

i.e. costl uce an potential for nec
There is Gﬁb}gﬂﬁ GREY P} ﬁhetmtﬁbm t an electric toothbrush having a

sinplified nechanism and that provides a three dinensional head notion to

Cheredd 25 BBaPrRhar §65;55% dlipciosts pohowesed Fethirasinnead, Baviig,

pr ov: gﬁsafa rthmardmﬁﬁs;ona];motﬁomd\r:éieeeirr thalbrystbe werdxdrotee hhralzdmfe?\éiang
head cont iiere 1 EbrtelCEaBing " PreUcEle BACAGE, BlmbfSioalone,
bristle caﬁhamd orgtation.y HrSpo@&ﬁZ RBBeiwtilizes Br |@1mplwar nmieshamisimg an
upper  sur fiag8Iih gg@omégggﬁ%ﬁgef(o% flarRvérsd %t @ﬂh@%%ﬁgf £m and

sides with_a curyatur ndlngtothe curv esoc et t he

bristl1® cdhyg dpo gled there{g), 0@/9@@1‘9@ gear and

PCT{ US( 11/pedda 8 atysremtg yi anida tap ée@dati'ﬁ:e@ucﬁ @c&?ﬂéﬁxﬁ@éﬁ&n%h?ﬁf&e? to
contain a oalon rivin ans Wi erefrom
and endi ng{"ﬂ ga’\’ﬁ'ﬁg@ ”ﬁé‘ﬂblcé‘(,sgdo E ﬁlg’g(égﬁ %ﬁﬁﬁd axi s
of the drialeowhadfd. costly $ocpnod|umgl andngftbed hjlghtbetétmalnﬁ)r Wcalupon 5
rotation . drive shaft the bristle carrier is driven by the end in a

t hree di nensional, reciprocating side-to-side and rocki ng up-and-down
mot i or#0wi t hin the socket. This three dimensional nmovenent of the toothbrush
head i ncreasqpesohs apt &d'$n Rhk rt $8r aRckl

e o géﬂgﬁg% i E@gqé %&f%ﬂh@ﬁnﬁéﬁ?@

surfaces of the teeth f Ieanln t here
a simplified mechanism an at prov? des a three dimensional head

motion to conform the bristles more closely to the teeth for enhanced
cleaning thereof.

25

Brief Summ 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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WO 02/ 00013G Brief Description of the Drawi ngs PCT/USOL/ 20312 5 Fig. | is a
front sectional view of an enbodi nent of the toothbrush of the present

i nventi onywof2@001361 S @ front view of the head thereof, shewrRg.sasii onal

i mages of the bristle carrier and its connection to the drive shaft; Fig.
3is aleft side sectional view of the head thereof, wherein the bent end
of the drive shaft is aligned within the horizontal plane containing the

| ongi t udi hgringiin shetsidegrtharesfiathg handlepbeing earanged dtoc containna
relation tr@taﬁ@napmg%&k@naqﬂprﬁ RirfYe S hile e&%ﬁdﬂ% Retddnt 4ddnal

axis of the drive shaf ht. si de. sect.1 onal myrror ge of
the view &Ading inga ep wh,j{c ds ﬁ?@lﬁfﬁeg.fa%msﬂ& ceRtral SPBQ}tHﬂlﬁiﬂea’ﬁéélfrm
t hereof , wher @rivetsitafbeiiid e9 drofinghe edphyed Shatle boratg awmeby Oﬁ%D@h 12

o'clock in elatl to 20 t LI zont Iane otalnl r al
| ongi t Gdi ﬁgﬁa%%l e[ ﬁ@vgr h@%a B ﬁe I aaf’é’ E’?d%‘f‘ss{% jtS)nﬁl Vi ew
of the heé:hrednehmmlsimhmlr e‘emprbeahngtmdedoesﬁldbrandi mockirsd) afp-and -downa

Eg?\”;?nl g{r}glﬁt udi na aX| S %&{e‘ﬁ c’lﬁﬁve s ﬂﬁéﬁﬁgﬁfﬁ%rgZpg%? Qg the

Det ai | ed Mestibmisivhegd ingrepses @onéactEhsbmm rthe bristes mul /thestiree

Ref erri ng dithdridfodaP¥hirfaces WChEitBetH Kot Erfh ST Elééifﬁ'ﬁgath%ré&f er to the
same or simlar elenments anmong the several figures) and in particular to
Fig. ¥2 wherein there is shown an electric toothbrush, 10) in accordance
with the present invention. The toothbrush, 10, to conprises a handle 12 at
a first end of the toothbrush) a head 16 at a second end of the toothbrush)
a rotatable cylindrical drive shaft 14 extending fromthe handle 12 to the
head 16, and a bristle carrier. 18 disposed within the head 16. The bristle
carrier 18 has a flat or partially flat upper surface fromwhich extend a
plurality of bristle tufts




15 30, a lower surface 32 and sides 48 with a spherical curvature) wherein
the cross-section at the md-point or apex of said spherical curvature is
circul ar wod2bbAses i N a pl ane passing through the center 43c9fushaspristle
carrier 18. The handle 12 provides conpartnments for holding an electric
notor 20 and two batteries 22 and 24, providing a preferred 20 neans to
power the toothbrush, and may al so contain an electrical swtch (not shown)
to activate and deactivate the notor. A conventional shaft coupling 26 is
arranged to connect the cghgpgéba;ﬁ fidnt 6f the mpé‘gfn , and if desired,

all ows a neans to denount rom € 12, such that a

repl acenent head can be utlllzed mhen the 25 brlstles 30 becone worn. The
head 16, as viewed in Figs. 2 and 3) contains a cavity or socket 28 having

‘ ?&823%&’& Al f I iohy s Blar BRVESr S PPt oL B ettt o
carri er 18fithedprgsenédnuemtionn three dinmensionally) i.e. orbitally, rotate.

To facilitate such orbital novenent of the bristle carrier 18 within the
socket 28, the side 48 of the bristle carrier 18 has r a snoboth convex

spherical cuFigttiitadreserievact ghedoad thareobrshavengsectionalinageseld si des
46 of the theckabtiéZarfietr AR itstdumrictivn & & daivel sliaft8 1S positioned
within the socket 28 such that there is clearance between the bottom
surfaclé' of the bristle carrier 32 and the -5 WO 02/ 000136 PCT/ USOL1/ 20312

| over surf acEPigf 3tisea doftkside3dectidnal vieaavfithe l¢dd\thepest, Sikleredh thee

second) oppid B dicty e oafr B SRR Wbl e HDRGME ol L

Fi gs. 4 amprairingethe rlongltudmaloaJHSQQf theaddve)shafk, pd)satpasitlon oﬁe

bristle c t r?tairaj? ‘%Fﬂi‘% by the
bent end ?661'8 k ﬁ gélﬁ\@tghshfgt@ﬁ%#dn I'S B atanglﬂl |n a oring 50,
whi ch or | ﬁgg}tsldén axipiof the dryei %mﬂaﬁhee!xgléh@sdfp &fictional j vigwr i Brom t he
10 outer muﬁﬁmageqq@{ehaw@gpgt I3z 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 therebetvveen The bent end 36 is

di spl aced or Fig.f4seta flefinsidecssutioniall viewi ofithedeskitheBdbfpfwlidreinrthee shaft

14 and be a ral 3 suc t hat, the 15
bent end %Iﬁogén?s%nd% %lgi%st 1% %I' goﬂélé gigphé} &Z?Fachi%&lrﬁe qltio?)ft t he

bri st |28 calhlel horizgntal ﬂvéanc iconitainingthercemizaldongitudihahaxis eOtiwhidrivepasses
through thggentral point 42 of the bristle carrier 18 and which is

per pendi cul ar to the plane in which the mid-point circular crosssection
lies. 20 An angle (err) is fornmed between the axis A-A and the central

Ilgngl Ej udi nal Fﬁgﬂ 5 8t léﬂgéldemd@({ijiué\éﬁewnoft?éthéh@gﬂ?ﬁe@ “a%e%ﬁfnl qhabl e

eqgr e en i S n waL e Cc ra
Fongi ¢ ud MEtSIRE of she ity SHRERGAES podinialof (0 Rack 5 il ta heos
angl e 260 dnylizor{tal rplandscoftaihbrg thadedfirak lmxwgmudjheﬁyaidse ofirthecdsivef t 14)
it descrigﬁﬁg@ circle about the central |ongitudinal axis 38) thereby
driving th Fistle carrier 18 in reciprocating side-to-side and rocking
up- anddown arcs conmensurate to angle (3, such that, at the preferred angle
(err) of 12.5 degrees, the arc will circunscribe 25 degrees side-to-side
and 30 up-and-down. The off set of the bent end 36 can be varied such that
angle (3 can be fromabout 5 to about 20 degrees) i.e, the bent end 36 can
corregpondi ngly be bent toward the central |ongitudinal 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
si de-to-side three dinensional notion about the central point 42. The
relative position of the bent end 36 in relationship to the resulting -6
W O 02/000136

35



PCT/ U SO1 /20312 rocki ng up-and-down notion of the bristle carrier 18 can
be seen in Fi gs 3, 4 and 5, as the bent end 36 is rotated. Wthin the

brush heagolf/s6qyn in Figs. 3) 4 and 5, the bristle 5 carl,@rmsoi],ﬁmlpgs a
plurality of é)rlstle tufts extending fromthe 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 b‘é@%ﬂ@ﬁsgﬁs@ﬁ?ti@g ofo 1o the toothbrush and to
conformto the curved surface wi t hstanding this |ength
rel ati onship of the inner a L= tartlcular bristles
pattern shown is arbitrary and nerely for |IIustrat|ve pur poses. 15 The
notor, 20, as seen in Fig. 1 is preferably run at about 2,200 rpm in order

. to proél de a reciprocating notion of the bristle carrier 18 of about 4,400
conpl ete SI dRefmmg;ldaoatm drawiigs] ovhereini ikatreferenpe mihisals adfedtiot he

central e_ru ther s ds of
from about 0 ‘Fﬂéﬁ ?mg’gnd %\g/g;é}ﬁg”%%ﬂéné g'"g S‘T’vrﬁﬁafoﬁg rrﬁ'?’gf Tan be
arranged tRﬁI'Itlmﬂat todidgod ; whereipdbdre e showabhn dyzctlhe taeﬁ'rbru'Edn pr@vi de a

h
bristl e oapy Reoflahe Qﬂ&?t{-ﬁ‘ecﬁ éé t16 m%égl ng t s sonliﬁ? tth?are

bristle carrier, 18 aﬁ ZaUSh
pr ef erlPabIGPTRBHSES & F*Eéﬁ%f § ce%‘ ©f tbeﬁmtl@b@whcaelmad)fl& at &tion
and good weebndhahdcbf rth&t td‘dthbfu@h@fee [Toeskaté | dﬁcauahvel SRAfC 1S

doc) gnat | GeAdRe R, B%@B%)sﬁsﬁﬁoﬂﬁ“w S

parti cul ardxyppseﬂ avithﬂwﬂm dteadfl@Bo Thehbpistlet carrier pb8 yhastal fat ach as

P F om Dupo HEr 1S At Mppek HurfiteSrbfif Wit ek AR BERley St Brig BhBS7 00150
d ai rrsl5vma'10,|%? ace:3 %amd sides |4 witlt al spherinadratvabard bvherein 10)
conpri si n&he%%é&l%%ﬁ%ﬁ?&@ﬂ?@nﬁ OESfﬁte(ﬁr Qﬁé’ﬁ/ 8?2? cggpﬁeﬂ%ai’ chrdfdurdlisone end

and a handl e 12) (ﬁil the other e ontal ning a socket
(28) havi rﬁ'ﬂfcéﬂ 240 @ plang, pagsig thyaughy ¢ eentemi2pidheskrstiger ei n;

EO' t[lle b[ lc‘a:rherggsrl eI{hé dﬁﬁﬁndﬁwm]@mm%rﬁ éf@ﬁﬁl( 86 o tfbr a%cﬁlki%@' ahy of .
ristle tu ex in lepetrom apd Si curve ocorrespon
to the chIllée B'L% 4@] i bassriss ?gs 1240 B g2 Rigferred (13)
havi ngoa lmcdmg t©5©))wem the |tdet}(b‘n8.)sh sand tma}dlaésc( c:tﬁ‘itatm@m@tﬁ(gu@ldri ve
nmeans w t e ichis
di spl aced ?ﬂom !‘%e centr?a% %‘é%l‘lglg?égﬂ ax1's %3@59%%’9‘% Aaébq‘y%%g?é”\fgg ( 14)
and whi ch shafbeoupling 24 is amanged th@achtbﬁrei dgv@zsm)aft WHetoethe moton

ro: at { on Q{? sand mlrdes&e‘ahaemov(zs%) n@éhr?sa'ttg &émgﬁ?wthehaelté%?g@ﬂf( 36)
act uat es e fri e c e in at | eas wo_notions to effect a
three di n&’r@ﬁ fé E’eﬁiﬁ‘a{)fa tRB %CF%?II‘%E"C@@ cap be1y dhwhernghgocket
(28). 225 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



2. An electrically powered toothbrush ( 10) according to claim1, wherein
sai d socket (28) has spherically curved sides (46). 3. An electrically

povered t@@tfRhish ( 10) according to claim1, 3o whereinpgqjidofsdsy£ rreans
is a rotational drive nmeans. 4. An electrically powered toothbrush ( 10)

according to cI aim3, wherein said rotational drive neans is an electric
not or (20). WO 02100013G PCTI U SO01 /20312 5. An electrically powered
t oot hbr us hlqwqo)suafa@@rqf thye tapckiet i34 1, Thiseeleananet dllows exnst Sldmofrﬂm ons

are a reci prRgR! wqie’mm% cﬁ‘&@tﬂl ﬂﬁ&t@aomwifi#&o%e“goag@&w

power ed t oot hbrysh cor aim5s ereln salrd recl rocat| ng
motion is 5‘3%‘?%‘3-&3{39 éﬁﬁg?loé lally rotates dmwards oy Qfo‘o‘?fﬂ'éﬁck@oz bBFe&h (
10) accor dFigs.toandad.m 5, wherein said rocking notion is an up-and-down
notion. .10 8. An electrically powered toothbrush ( 10) according to claim

1, V\,her5e|n the bristle carrier (18) has a central axis (40); 15 the end

) (36) poi nts tla@famagtmlmxﬁlgseét and 5f thd@osiidn alf thenlgﬂstldlom'heaxl& (38)

ongi tudi natian, @i Bepdy 62%‘*%%8?8“‘?‘1 sl 0 @B%P%hiﬁ%t‘ﬁ% éﬁ%éﬁe%ra'

An el ectri Bag| mvsé?aefa owhmlugﬁ rotaty ]é(c&dgﬂdmnt@ bpring 5 vwhnczhn t he
end (36) ipop psiptre (HBNneRRA 3dnd WaEhHE! Piliafly 'ﬁl‘(’%ﬁ%lﬁn‘a&l angl e

of about 77. n eI ectri caIIy ower ed” t oot

r ees 25 10
accor dfthg PB??}' s ppfergrace of tﬁﬁeb’aﬁ 9é39§ﬁ’§f't -144he crogs-segtonto H’éﬁjt 800

to about 4bbfithg B islﬁ:reféfalﬁblegémemﬂ theeubieast did khossBetion araes di ng
1.,S .rot ate about rpm

h d h
15 o cRERF R SE, sy {n'dﬁfrniwﬁ‘a%a{’ HibrdetibioPg 18 ket £0d 36H0, of
t he head (displaced orloff-bei fome accentiral langif)dingl faadsrBB éfr thre drive shaft
acry 'RO/T( T hegdy b@%’t ‘E%?ﬂ{sfdw&l?ﬁgfé Mgm@%ﬁ%ﬁ%%ﬁg% YR 2 ek
<=JYf { #pkf Bent €RT3H él(qngaqtefeaql% efg-é\achar@hﬂ}@ spotad d]lehﬂé’elq)ﬁd'}Q:’\a] ca
] ca] ca] ca] pakee] @aiﬁ&a]r@lﬂ ThkCBHER] eaMliér & i V?’j dds Ca] ch1

ol gat el o A el e ) A o e
9% )))#*, . in peipdridieiildn ko1t %ﬂﬁﬂéﬁ%m&haﬁh/& enjd-pbod] edudat cabséd ca] ca]
ca] cav] ca] §é&tion lies.
20
An angle B is formed between 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 8, such that, at the preferred angle
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
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%08 () - : Ivulingup-and<down myotionouithe hrisdearyier 18ogan be yeawops' () - !
010% O 08 is( BOYOSNA )5, 2R9¢H e Bdrit GniOIBE (drated0%& ()-: : 10%& ()-M 100
100 100 - 10908 () - 1 vYY1I 109008 ()-JYp f

ZX6~_@a y#10% b{b& ()-!f y#10%b& ()-!ky#10%b& ()-!$ "10%b& () -

1" 10%bé& () - With#&he) bAash_1@4d ! 16 /shsvatibh Pged.) 3] M S0 B)hedbiistle

T6910%& () -L. 3910%& ()-_ | +10%M& £)-. y#10%.& ();:bCla !
Leo100e (TSIt Bodias 3 Pl cof brigtie; s EXisiiie fogm Bty upper
10%¢& () - pufac@ 4betdif, vetesh (thel oubd' bristlest Aboeb ke (petiphemduitdie( ) - M
"s10%&' () Y& L)~ l e 1 10%0& (N
8% (o S A G coser o
1\ s#109% ihsscenterygfdheobrush digad 116 providibgnz reyess mithignghe 5BTace1 0% 8& (
) -1 Y 10%dtindd Byath¥é 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 patterm shown is arbitrary and merely 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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1. An electrically powered toothbrush (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).
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8. An electrically powered toothbrush (10} according to claim 1,

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