; e3eFCL"n, 6bT] b* WD 991 63859 PCT/ US99/ 12464 LI GHT | NTERACTI VE TOOTHBRUSH
Backgroundo@/63BBe | nvention 5 This invention relates to a RCOUSHIALE havi ng
light interactive features, the toothbrush including a |ight source and
li'ght paths which yield a plurality of |ight points spaced apart on surface
portions of the handl e, LpgHheNTERACTIVG TOOTHBROEHIDr ush. 10 Known
illum nated toothbrush constructions 1 nclude an enlarged handl e housi ng
circuitry for powering small |ight bulbs nounted in the handle wall to form
a plurality of light poi nt sgon the s&tg r];vet e toot hbrush. This is seen
in US Patent 5,339,479 |ss-u*e%gf-0—“|:y-n-é‘naf—h-a‘nd—%—%9. ~ Patent 4,845,796 issued
to Mosley. The purpose of such a 15 construction is, at |least partially) to
notivate children tao brush their teeth, as_the pinpoints or discrete areas

of Pight are de&Risd IPYERERD aFflalesndnt 2ofopthPEREt hawmen dightt ytesatie
brushi ng pfoeeas: tYWidRnBRRS £RIYin gu.f 1858 5dlirck %ﬁaﬁ%ﬂﬂ ;\?\ﬂmt L{J%)h{c Ield

moti vati onal purpose, these known t Brushes are s u y and not
simlar toamlumdmymﬁlrghaalpotmmﬂlmcaémpannbn@mﬁaqeqmrtmﬁstdfehemms,smbI y
evoki ng possiple. co mer. resi stance to their purchase. Conventional

t oot hbr ush&eﬁﬁ r‘?ﬁ?’rtﬂfa?c% ‘any one of several technol ogi'es
currently ava|IabIe The body itself may be injection nplded in a single or
mul ti step process. Wiile certain of the bristles may be 25 ~ attached to

t helohead of t heKnostrhblushndtypds teghbsusis ¢03,1S¢10w&1'@nt3i ormdlde tde dnlasgdde bar s,

scoops and, 0 r .densel acked bristles gen t be a ched using
over st apPEnAi BoRBEE S L dop nebertits arveih Repd HBR RonBted g the

| nj ection mahdingvdls tor ésemtd ypRirefigr roedhgﬂr‘quoqmt eahmigd ogynfacyweafeﬁye t he
 brush body is prefornmed then softened and the bristle tufts are 30 nelted

and fused terthReushyf tBHadsHeaBH LY Fateartso3g8ef i issued to Eppgaeand wp -
991 63859 P U 4 ti; | di cari ed tipnal
machi nery géhsg%eg%oggg%g]ug??sh%%aﬁ ttahg\q?élﬁ'ovm 4gggp ?%n ééﬁ%ﬁl%gf %/)Vhl ch
IS BXpr esslcxbnstmonpnnat eﬂldast @lanmhljzy rtef mjoe‘mae ch.iltﬁ‘enFia)t enisiHeSo) 1638,

i ssued Feb. 7, 1984, at ent 4, 580 i ssued Apr 8 198? U. S. _Pat ent
5, 143, 425, a&?‘i}@s?}é%?%&ﬁ or1disqued® areg of Shté%ﬁ ﬁ‘tmsdégc? slegBt oFeb.

21, 199S. Ghhetsiused Hbvél%ﬁ{mﬂﬁuﬁ%sft%o p%éeaghwmé)apﬁate@myta@egagym such
as thernoformng, fusion,” wel ding, and the Like, are illustrated in the

fol | owi ng parenn& owhitbts an@h‘@&mr@éspymmort@@satw\mr ém’thbylﬂ’f@fselaence.

uU. S Patent |ssued 29 19 nt 619,485

i ssued Cct.%° %1%‘3%“%% 2gd 2o Fh %%3370%%‘6: |ls°§1l?}eJt ° anru Il%‘f 90, )
Pat gnt 4, 645.12&&)3' PESHilee e'\/akmg:’pos;bﬁﬁzmoHsﬁmeP&EﬁBia.tﬂce&thé@%dr&ﬁH@éj Jan. 9,
1990; U.S. Patent S, 045, 267 issued Sep. 3, 1991; U S. Patent 4,988, 146

i ssued Jan. 29, 1991; and U S. Patent 5,224,763 issued Jul. 6 1993. 15
Staple-free at! aciipnlioned Uobfuiil s oS bk Nuldi Ritisdy Doy € opat er
coul d coll ect and act eria an gerns gro Most preferred |s uppl ying the
bristles toseanral rqcehnolo@esorttd;rezatﬂlyl avajleblei oﬂ‘h&obwﬁmgﬁsb]ﬁanby@iﬂﬁed&omr ound

the bristles for a ti fit. . The rubber g be i ction 20 | ded
over the bo%‘ﬁ{ degy iRes s ?%Fﬁllpﬁtﬂpuﬂ@cﬁs%owag@t fﬁg%t O\;égé%fi’ﬁ' R SRy Hot he
headsis No gm@achddad tke %éaa%m %aht;h@smadsta@@%tlarudzathﬁoﬁsnor&led

Al so contenplated is a full head variant having a
bristle bars, scoops and other densely packed bristles generally must be

attached using newer staple-free technology such as fusion, or injection

molding. Injection molding is presently preferred. Fusion technology,

whereby the brush body is preformed then softened and the bristle tufts are
30 melted and fused to the softened brush body is also useful.
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head of about 2.5 to 3.5 cm Bristles of varying length) stock, stiffness
and thi cRHREY63fY are contenplated. 25 Summary O The | nveR®THRY9A42Er di ng
to the practice of this invention, a light interactive 30 toothbrush is
formed of generally conventional form and shape. The handle is provided
internal Iy w thnpectiBBl holdifBtis SQBiCR, o1fiUsH @nventibSAl nhiddiyoselirde (LED),
at a thickened grip end of the handle. In one enbodinent, the -2 t he

t oot hbr ustihpse npilleshesi tin ne | IHewing dyatehts.r gashpapkrivhich iy aprpngselfit

plasti o maLerl Al ANdyan; QPAdUS QULEL. LAY ChoLOhMEd Y bBo dLaGlel &ep 7,
spacedaparlf1 o?enl ngs of W ndows "on i't s surface. € 'opehi ngs expose 't he
surfaces ofog4)eud. axdtet UIGRY,8h8dssuedecabh) 8 WnHes; WRY. beteneugheser3,0 s
emt a softened” diffused light through the w ndows. . . Li g{ht fromthe LED
tra¥el s sligpgcd RePy bnb?ﬁPQ;o?m? %Shaﬁwg SaPR0 P84 Hssveddi gy 2lefi¥R-ed such
that reflected light rays striking the roughened wi ndows exposed through

t he opaque outer |ayer can emt |ight at discrete ~ o points on the handle
and, if desiredDtidrsasdll tthechiigads ohi sttacingi bestlesrdy altsaly, nobddasa
highly reflectiye coating appljed over the plastjc inner body and under the
opague out'@FTRGHRTHES: Bier ¢ ekinm et s ik s Uetrded i Cad FBUTViR ce a

layers, the,@UIErPRRh QRAGHSGeQMSh6AMrhRE haVdh bArdefR: U.S. Patent
light-transmtting layer and an”i nnernost highly reflective coating | s

| ayer. in 410896 seved Atha9miSF8ofU.ChePdteghtt, 6 89,A8P| sstied dotwr28.he

conti ng, ¢ FESHi Gy PEIT et UBoOoRERRD ) A har sV the Bef Facpatite

| i ghtt ransigshéd ngat.agerjosxcems. @btdrlod@om,6a8 issaed foun.| bghtogmi OtS. or
wi ndows to_provide the desired |i %gt em ssion_fromthe toothbrush.

Al ternat i vBRiPDt Z2,0¢a20dcissied pRare nbs19@Y: BeSapplerd ot ae8rl 4 &xiest Jihe ~
hand e whi 55 2661 DA% 1. 8Pl 985 09%63300udl Ele |1ty Lovard the windows

in the handle surface. rief Description The Drawi ngs 3 VO
99/163859 PCT/ US99/ 12464 Figure 1 is a partially broken view, in top plan,

of 2 Lot hbrush ol L2 LAKSnLLon, scserdl 19 L2 sty Sbogh geny F oure 2
water could collect and bacteria and germs grow. Most preferred is
supplying the bristles to an injection mold, and injection molding the brush
body around the bristles for a tight fit. The rubber grips may be injection

20 molded over the body. Other variants include a compact head version
wherein the head is no more than 2.25 cm, wherein the head is
substantially shorted. Also contemplated is a full head variant having a
head of about 2.5 to 3.5 cm. Bristles of varying length, stock, stiffness and
thickness all are contemplated.

25
Summary Of The Invention
According to the practice of this inveﬁﬁon, a light interactive
30 toothbrush is formed of generally conventional form and shape. The handle

is provided internally with a small light source, such as a light emitting

diode (LED), at a thickened grip end of the handle. In one embodiment, the-
-2.



5 Figure 1. Figure 3 is a view taken along section 3-3 of Figure 1 and is
partially schematic. Figure 4 is a viewsimlar to Figure 1 and illustrates
a second enbodinment. 10 Figure 5 is a view taken along section 5-5 of
Figure 4 and is partially schematic. Figure 6 is a sectional view of the

| ayered structure of the first enbodi nent of the toothbrush. Figure 7 is a
schematic view of a unit containing a battery, switch, 15 and LED nolded in
t he toothbrush. Detailed Description O The Invention 20 Referring nowto
Figure 1 of the drawings, the nuneral 10 denotes generally a toothbrush
formed in accordance with a first enbodinent of this invention. The

t oot hbrush includes a head 12 and a handl e denoted generally as 14. At the
end of the handle 14 that is gripped by the user, which typically has a

gr eat er thehiodithbasht isgnotdda?wmﬁ?m sinniérdbgdy Mﬂﬁz‘ﬁp&ﬁeﬁ?ﬂ irahléhﬁ&@:w ce 40 such
as an L I.s provided,. prefera nol.ded Lnto € ndle with a power

sour ce) P§Hf 'g‘é?e&l aﬁ%g{’,o%%cag'ét\ﬁrtlﬂﬁe‘f %ﬂmi‘ Withy disczete, $Racefr and of f
(to be %@&@r' r i §lee. NOTRe p@ﬁﬂ] i s@Uies 2 and 3,
t he handl e igﬁ%ggggd%ﬂ%mn?ﬁkgﬁ%guﬁr covering ofcd an o sac?'laC rsrgt erial, such
as a hasurfacasbof the plestice innercbady haneatyawhich maynbeapugheped6, with t he
inner b ey ' f or ed_ of transparent or transl ucent

pl as |chﬁé‘i%??ﬁ%né@’lﬁmggbwmqéhﬁs%mgﬁs reflected along the | ength
of the inner body 18 by internal reflection. Covering 16 is -4 WO
99163859 PCT/ rality_of openings or w ndows 20

US99/ i 2464 I ded wi th |

each of whi chiﬁﬁpélg%gi%irﬁlﬁag@éy Oﬁgé}% Hgnstht ph therhasdle apdast i ¢ i nner
body th [ f je i
body)  cUSSHRILCETEEY s dhar IfCKRURBS: Sols S0RGn8 e FouiBRel "
di f f usewindomsiexpoatd throughthe gipague loatendayer camemihHghtatidiscegtet he desi red

' f. Light, | fer..ed . Lon, hi ghl f.| ect, | 26, h
e 0° Bointh, 08, s Padli8 o if Boelrelioafét o' the.feRdl This Binpadimetie Currace
of the giagsilsé ihchele abh@sli@eﬁ@@'ﬁe cheting apptied Wvek the Plagiih ifherexcept at

he refl ective, coalipg, serves tgnreflect

the 10 Wi ndow aregs 20. . ~
subst an‘??@)’l%ﬂﬁpﬁ"aﬂ zthﬁ@nﬂﬂgﬁtow%rﬁqaﬁ'@&ayc othaf 3he toethbraght HSt he handle,

Ut er | SoTHSpANE Bred UJera) e oMol orml S0P ol Teeh 8, P o i ¢
a refl eﬁ%l[ddl-@ lightstrapsmitting layesang agtsirmpnnast highdy meﬂceﬁvwoaﬁng particles
di SPEr Skdet"h Srler thoensure that most of the light is reflected down the length
of the handle and not substantially absorbed by the opaque outer coating,
the highly reflective coating layer covers the entire middle light-
transmitting layer, except at those areas used for light points or windows
to provide the desired light emission from the toothbrush. Alternatively,
20 reflective patches may be applied over areas of the handle which are
positioned to gather and direct light toward the windows in the handle

surface.

25
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The light fromLED 40 is transmtted by the light-transm ssive inner body
16 and r eVYPE¥#F°by internal reflection fromthe reflecti vBCTAPRYIZG & as
indicated by the arrows in Figure 2. Openings 20, which are neither coated
by reflective | ayer 26 nor covered by the opaque coating 16, as well as the
20 uncovered brush area of the head 12 emit the light fromthe inner body,
as designated at 31. Head 12 is provided with tufts of bristles denoted
general |y as 3Figmeghi®apayhsiy braken ¥igke iflop dan o9l 2 teatibrugihe! thism
source 40,. qal.c i nner body, enters the head 12
and exitsl?{ﬁﬁ%ogﬁgﬁué D Sgeb %&?é%ﬁépg@g‘?\ "or transparent tufts 30. 25
Referring now tRighteg@ é&s 24 pandalSyiesv, Siec ettt elvadionendf tfe td@hbavsintdfon of
illustrated which is simlar in function to the first enbodi nent. However)

i nst ead ofFlg'éTey?ng upon reflected or scattered light within the inner body
to pass out thrigpgh 8%RASEEWORRRHMISHE Rebfish B8 U Gig@rePt Wl dstyar@hn$0 opti C
fibers 44, which " may be terned "light  pipes”, are nolded.in place thin an
opaque pl ashemataterial form ng the handle. These fibers may be -5 WO

991 63859 PCTI US99/ 12464 for ned of Ilhe sa{.‘re trﬁ?sggreqfuﬁsgr ttransl ucent
plastic materiadlBd8ed 18 FoPitt REHFGHP- {18 Eni s 870 AT D R1ySS5PPEi gur es
1-3. The raspedimetr. i nput ends of these fibers are, as illustrated at
Figure 4, located next to |ight source 40, and the output ends 46 term nate
f1 d8h at choserFigreas isfa view taltengalengfseefien S-haidiigurery sincais partialy exi t
ends 46 ofsthttéglotpctic fibers are roughened to assist in the diffusion of
exiting Iigch 8 thi s enbodi ment, of the invention the toothbrush may be
formed of an oppiguee roatier h asectivthl agewanofe tlas tlageredokstruthiner obrihanfisppaque
plastic. This rr_ateria}l may no| ded around the optic fibers by the known
over - nol di $gPpREREYL! the RefdsRy to Figure 6, the layered structure of
the preferred fifgte @ROdI fBRMAtR SRWVBT aNuBltCARhiARE A bartlRE iR, body
18 is forned by molding a Iight-transm ssive plastic material. The
reflbecti veah@y&D g®lded in the toothbrush.

Detailed Description Of The Invention

20 Referring now to Figure 1 of the drawings, the numeral 10 denotes
generally a toothbrush formed in accordance with a first embodiment of this
invention. The toothbrush includes a head 12 and a handle denoted
generally as 14. At the end of the handle 14 that is gripped by the user,
which typically has a greater thickness than other parts of the handle, a

25 light source 40 such as an LED is provided, preferably molded into the
handle with a power source, such as a battery, and a switch for turning the
light on and off {to be described further below). As shown more clearly in
Figures 2 and 3, the handle is provided with an outer covering of an opaque
material, such as a hard rubber or rubberized plastic coating, denoted as

30 16, with the inner body 18 of the handle being formed of a transparent or
translucent plastic material. Light from the light source is reflected along

the length of the inner body 18 by internal reflection. Covering 16 .is
4.



formed as a coating applied on the surface of the inner body, or as a 15
reflecti v¥Q¥d8B9urface of the outer covering 16. The ref PEFUSI¥1489er may
be formed as a netal foil layer, or as a netallized coating, or as a | ayer
havi ng reflective particles enbedded in a substrate fabricated by known
extr USi On Seehilaias: o Berdif 8F oBeNRIAE LAk DOILRE! LGl Bpdlismay be
formed by over-nolding'the surfa the 1 nner body around resi st mat eri al
appl i ed atthzcsltrtf@ccamfe@@ highdrteandmiisivs Plastic enter bedy dnmoegh thktaveting resi st
material i ved e s rfac 2 of t.he inn pos t hr ough

t he wi ndov\f(ﬁoeﬂl!;n8"‘1?7(131937Igl %?fﬁ‘h n%’(f B]s?sﬁéclﬁgﬁf g’é’Fl rc‘%ﬁlﬁﬁﬁt %&rﬁ? f or
the eni ssipri@hably rbugechdd ghitha?a &siterddde @Faved ebwds re&ﬂttﬁ:d thrdaghery

power source and switch unit nay be embedded wi thin the toothbrush handl e
with the LD sufaemeddeikandle asthadesnedpobiie gtigherred exanple for the
unit is shown in Figure 7. The unit 50 is nolded inside the inner body 18
at the' grip end of the handle for the toothbrush. Besides the LED 40
nounted at its froraandferédciengornds BghtyheefladtveslayencRegdasich hat bery 51,
an insul ative housi ngi; S2, a_ _flexible upper_ nenbrane 53, and a flexible
contact el ¥Ry 5ol offactallizedrpatinge Fh ot B spPlicg ovepdhogsass ! the

PCT/ US99/ 12086 Thechabd Msl SnlBIhEbddne bLXEIcpASIL haD ddebhes housi ng 52

with one term nal in coriductive contact th the fixed el ectrode 55, which
i s 10oupl edwirtddaomeress BDndlheofefllehibvde EDatdg s&’hesfﬂoemﬂbttemmaaballﬁlaﬁcd:ﬂ ode 54

i sdposi ti o&e}ig*ii n aCﬁge %}?ha%d OE ab%e tB-E’S'{ ﬂihﬁéﬁa% batter yh
and is 5 c \ For the
t oot hbr ushphandH e hst Iﬂﬂtggda&%@%u%tlﬂt@ﬂ{@%ﬁ @I@ue&aa%emtﬂaen@rﬁmyof t he

flexible u per menbrane e unit 50 to forma protrudi ng pressure
grip area opAGU PEEHPWETIHLCKD Trassbafprmed) With fore@néum ipegragiaces, due -

to the fi ng rs% fag B?é‘légﬁ{cﬁlgﬁé pnﬂié}gwts %&ggﬁéﬁégdﬁlt t he skin of the

t oot hbrush er the grip area merrbrane 53 deform
elastically dovvnvvard so as to push the cont act el ectrode 54 into electrical

contact with the ternmnal o he batter t her eby causm ower to be
supplied to ill et frave ITBEE"ZRJ*S s litsde F%egt bt transa %ﬁ’?%r with
the toot hbpuah.14 hgaRRNBLR4 Yy idt&htatfxeﬂ@afbﬂ &ohb%e%ﬁéct@un;ﬁ&emf ddhe

toot hbrush and the brush area will enmt a soft glow of Iight, giving the

user noti vatdzngtefdele'dbta@kntowsbmﬁgur@ﬁg @nenipigs&), whishardareither cretdsat t er y
that may b e suffici gnt 20 quer t0|II natethe

t oot hbrush%é]'url ng syﬁl \r%ad %rco‘éelrfdt {hV\BPE 1rlr%r't:tofatmm‘gvah| deint ‘lvseua &fe t he
normal usetmlcobéded tsafusat ireatdithy HeadHoReyEit the flight felesithednter Bbdgrasa

t oot hbrush that al]lows replacenent of the battery, an access |atch can be

provi ded ofesIgBaightatbAlsh Meaf 12 18 urTpvidedo With ettty of shawles deratqst essure
grip area géﬁemggy Aé‘éb.e?%&@ g%wym&'tsséﬂlgwtﬂg,mﬁt&ea 'l%m flddh &hagLd ve
constructe .

t oot hbrush “may to be notion-activated to emt light

.only when wibe refedthi raletg tise tawmbtusinudwrlmgiybrmmsrt@.e Homel BXaampl exitd a

noti onacti vat ed Ig%{t% devfl |ch can be |ncort8? ted in the toothbrush is
i 8

shown 30 i AP{gUEh e ¢ & §%&WF€&BFE%‘F&‘:§ ed Jan. 21, 1997, the

25
Referring now to Figures 4 and 5, a second embodiment of the
invention of illustrated which is similar in function to the first embodiment.
However, instead of relying upon reflected or scattered light within the inner
body to pass out through exposed openings in the handle, a plurality of
30 optic fibers 44, which may be termed “light pipes”, are molded in place

within an opaque plastic material forming the handle. These fibers may be

-5.



description of which is incorporated herein by reference. The device has a
7 \V\Ov93ble38389 PCT/ U599/ 12464 spring which is internitpemusyomayed by

the brush notion in. contact with the battery termnal to power the |ight.
Wil e certain preferred enbodi mrents have been descri bed above, it is 5

understood_t hat many variations and nodifications thereof nay be made

wi t hin t hefosEEePIdRE SaFts FRNSPATHE Wi Seraaeent RIASHC i BAteTd ysedderioradd in
the fol | owgy; @l ddBsmissive inddrbdly Witlpurss GLa1 MBA deipelhdd dd ght
i nteractive té%llt‘ hbr ugﬁl(lo) mcorrrprc{@i ng: gua sl’oody for madpgf a {?e{jgluc}léé{s 14)
havi ng a | ofifiesedibeas aseias dndtratérbat Figure)4,docand reaxd to ight sbureshé@h head
( 12) contains,a face hayving.a pluralit f bristle tufts (3 ext endi ng
Uher ot rom FOIREUEET I 7] ROPIRIF BoRE A AR PoliPaates ALt gh
thegei n, thenORIYYPRANG, GGl bkt £d6aff thBoRicl ek Bre 2BupbRId RS hsdigyer (
16), a mddle _ layer (18) and an innernost |ayer (26); 1$ the outernost

| ayer (16)itbéhngifesign ofpayitioenbglt i dn s cmmketimsnisofathsl trvgnition tfe

openi ngs (20 lgh_e qut er fa f. 1.ddle laver (18),

ohi ch o dar@ PRl piTBE Sotgifa dt B oBnd ifa@ial 3855 M ABRE R o1 o
20 the i nnetibibst ol &y @baqdé )plidgidigThis mabérgdliniay el oldedeardRinar el opid ch is
applied aver the inner surface of the mddle layer ( 18), except at areas
for |ight BOFFRLY OknPWERVEH BT PERGSSAd with the plurality of openings
(2Q) in the outernost |ayer of opaque material (16), such that the areas
for light points (22) and openings (20) allowi ng the Iight produced wthin
the body 2s to Befdrriagst tRigalret 1o othgh ldsteeed | sfhtettiransgmiitid iprgfentetiiferst ayer
(1 S) and to,be.emtted. fromthe toothbrush (1Q). Céaim A 1t oot hhrush
accor di ng FBlb(ﬂEéLé’i“ﬁPfL)‘s\ﬁkF@?”é’i P RETT dHi2tr a ?ri"%”f‘?‘h oﬂyd@ éslftBVé‘Fd( )
exposed by rfd18iPaNiigEE traABnitdlve NHa9RAAHtRiHIEr MBSt reflective layer 26 is

formed as a coating applied on the surface of the inner body, or as a

15 reflective under-surface of the outer covering 16. The reflective layer may be
formed as a metal foil layer, or as a metallized coating, or as a layer having
reflective particles embedded in a substrate fabricated by known extrusion
techniques. The outer covering 16 and reflective layer 26 may be formed by
over-molding the surface of the inner body around resist material applied at

20 the areas where windows 20 are to be formed. After the resis};— material is
removed, the surface 22 of the inner body is exposed through the window
20, and may be roughened by mechanical or chemical agents for the

emission of diffused light.

25 For the above embodiments, a battery power source and switch unit
may be embedded within the toothbrush handle with the LED. A schematic
illustration of one preferred example for the unit is shown in Figure 7. The
unit 50 is molded inside the inner body 18 at the grip end of the handle for
the toothbrush. Besides the LED 40 mounted at its forwardly facing end,

30 the unit 50 includes a battery 51, an insulative housing 52, a flexible upper

membrane 53, and a flexible contact electrode 54, and a fixed electrode 55.

-6-



so layer (16) arc roughened, 'such that the light emtted therethrough is

emtted agoe9kiped, diffused light. 9 Cdaim3. A toot hbp@ﬁbsg';gz@%‘dl ng to
claim1, wherein the highly reflective coating is an netal foil

nmetal lized coating. 35 Caim4. A toothbrush according to clai m 1
:wherein the means for producing Light contains a LED | ight source (40), a
battery pokerb Vs pTntednid & §¥Fd apsiidingn the-hogsipgn® With gBenbr ush.

accordi ng, e%ggg. A&qu‘i‘&‘ﬁf Jht&ﬁteﬁgdrﬂ]ﬁ J}a%fl't:&g)aélﬁ V\%éd SEMRehiof 18 CSQEIe%Ct

el ectrode In t e toot h rus contact clos and
opens t hetcelc&trt rtenainadl bf:uht LBDopgér at Bhe Heexibl® kofitagit eleotrnde §$40)s when

t he user e tooth h ha dl e ot hbr ush, accordi ng
to cl aim iR THRE G R BP R W dtbier SabIe o6 TP A5oTH htact

el gctrodec(@ﬂ})edlte &Qeoﬂ,@p{ggmlgghoMQim 44), which is forced into contact
with the termnal of the battery (51) when the user grips the toothbrush

handl e (14), such that power is supplied to the LED |ight source {40)

causing the light to be .e ed fr the, o i ngs. ~ 20 imJ7

t oot hbrush acch‘al GUEect fnglt%ﬂ toc\;oﬁg}ruesih hfiﬁgp i h??/lgreéf ?‘}C&Y’V@ ]tog'rl al is
posi ti oneghRRnas beasmesma Suhtarkise Qq%]eefméxheramg BB &ff @RSk t501€b

i nnernost | ayer {2G, so as to gather and direct light directly ss fromthe

I | ght soudemn WWEM@?WI@R atqaebtad Asi pressets famed G harwligd t9 ng
s for t of o]

ance t h%k %BPA;P 1t§¥taé§§% r gt?nq?ﬁq{ ggs?h g%%@l%kﬁﬁéca%%) éo Stﬁb?%sg% hbr ush
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Instead of continuous lighting, the light interactive toothbrush may
be constructed to be motion-activated, i.e., to emit light only when the
toothbrush is in motion during brushing. One example of a motion-
activated light device which can be incorporated inl the toothbrush is shown
30 in U.S. Patent 5,595,437 to Rapisarda, issued Jan. 21, 1997, the

description of which is incorporated herein by reference. The device has a
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5 Claim 1. A light interactive toothbrush (10) comprising:

a body formed of a handle (14) having a longitudinal axis and a head (12) at
one end thereof, which head (12) contains a face having a plurality of
bristle tufts (30) extending therefrom; '

10
the body being hollow containing means for producing light therein, the
body being constructed of three layers, an outermost layer (16), a middle
layer (18) and an innermost layer (26);

15 the outermost layer (16) being of an opaque material which contains a
plurality of openings (20) which expose the outer surface of the middle
layer (18), which middle layer (18) is molded of a light-transmitting plastic
material;

20 the innermost layer (26) being of a highly reflective material which is
applied over the inner surface of the middle layer (18), except at areas for
light points (22) located to correspond with the plurality of openings (20) in
the outermost layer of opague material (16), such that the areas for light
points (22) and openings (20) allowing the light produced within the body

25 to be transmitted through the light-transmitting middle layer (18) and to be
emitted from the toothbrush (10).

Claim 2. A toothbrush according to claim 1, wherein the light-transmitting
middle layer (18) exposed by the openings (20) in the opaque outermost

30 layer (16) are roughened, ‘such that the light emitted therethrough is emitted
as softened, diffused light.
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formed of a contact electrode (54) in the toothbrush handle (14), which
contact closes and opens the electrical circuit to operate the LED light
source (40) when the user grips the toothbrush handle (14).

45 Claim 6. A toothbrush according to ¢laim 5, wherein the contact electrode -
(54) is formed of a contact electrode (54) in the toothbrush handle(14),
which is forced into contact with the terminal of the battery (51) when the
user grips the toothbrush handle (14), such that power is supplied to the
LED light source (40) causing the light to be emitted from the openings
s0 (20).

Claim 7. A toothbrush according to claim 1, wherein the highly reflective
material is positioned on at least some surface areas of the light-
transmitting innermost layer (26), so as to gather and direct light directly

55 from the light source (40) and internally reflected light to the light emitting
areas for light points (22) and corresponding openings (20), so as to
enhance the light emitted from the toothbrush (10).

Claim 8. A toothbrush according to claim 1, wherein the opaque outermost
60 layer (16) is constructed of a hard rubber or rubberized plastic coating,

iy
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12. A toothbrush according to claim 10 wherein said switch means
comprises a spring rod spaced apart from a terminal of said battery which is
movable into contact with the terminal when the toothbrush is moved -

during use.
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