< TOOTHBRUSH BACKGROUND OF THE | NVENTION Field of the Invention The present

_invention relates to an jontophoretic toothbrush which contains a battery

in;a grip of the toothbrush, and which has inproved brushing effect by

~apptying an electric current between a user's teeth and- bristles of the

- toothbrush. The present invention miﬁbﬁéﬁ&%ﬁé to a t;maibrush\mtrla.head
whi ch.is separable froma grip porti rnnre//ﬁ} ”pég i nvention
relates to a battery tester for detecting the effecft¥vengss of battery
contained in the |ontophorat|c t oot hbr ush. Descrlptﬂﬁn E?thB-Prkor Ar t

Various types of iont ophore ?&ﬁﬁ Oh“%] '__",ﬁm’c togt*hbru_shes
(hereinafter referred to as A |on ophoretic toot s

KUsh(es)") havesz
suggest ed, each of which contains a battery in |t§.g?kp portloniﬁyd whi ch
is intended to effectively renove dental plaque by _;¥|ng_a,f;r.|e
el ectric vielanbfoehecenvantion a teeth and brlSt|esw;'%£h91ﬁ01'herSh
t hrough a user's hand holding the grip, and by nalklng ‘4Se of potenti al
difference. This type of |ontophoretic toothbrushes had conplicated
structures at the beginning of devel opnment as described in the official
gazette of t heThappmesent: inveptiphsreiates tepamclkontaphexeticpate: ~t(icG

toothbrush which contains a battery in a grip of the

toothbrush, .end which has improved brushing effect by applying
) an electric current between a user'’'s teeth and bristles of the
toothbrush. The present invention also relaies to a
toothbrush with a head ﬁhich is separable from a'grip portion.
Furthermore, the present invention relates to a battery testef
for detecting the effectiveness of a battery contained in the

ibntophoratic toothbrush.

bescrigtion 6: the Prior Art

Various types of iontophoretic toothbrushes or electronic
. toothbrushes (hereinafter referrad to as "iontophoretic
toothbrush(es)") have been suggested, each of which contains a
N battery in ite grip portion and which is intanded to
effectively remove dental plaque by applying a feeble electric
current between a user's teeth and bristles of the toothbrush |
through a user's hand holding the grip, and by making use of
potential differenbe; This type of iontophoretic toothbrushes
had complicated structures at the beginning of developmént”as

described in the official gazette of the Japanese Utility

Sheet Has Been Replaced

T L



2 2- Mogel (Kokoku) Publication No. SHO 43-5092 and the official gazette of
t he Japanese Patent Laid-Qpen (okali) Publication No. SHO 60-253461 and,

t herefore, was expensive. Because of the above reasons, nmuch type of
Fontophoretic toothbrushes hardly becane_4¢ despread. In order to overcomne
t he above-described di.fficulty, the Applicant of this invention

constructe Lhedpl | Rbal-sA628818093 inE® ER@aLEEcalent
( Kokoku) P§BF?2a3?§%Bh§? gh%}%%?f%ﬁ%,ﬁg brush headggndhg grip sepgrable

theref rom gaged@ucberetied Japadesei PatahtULAYACOPsR h (Koka )i Pubkdcationuch
as saliva, in order to attain the electric conduct between the bristles and

one el ectryde shot 60-253461y andhcthippeifona; wasrekpensivecdcBecaupeoofdi ng
t he above-described type of iontophoretic toothbrushes at a relatively |ow
price. Mor ¢éhecaboviec reaisonsal syshetypeobft hongophoretieatesthbrurhes)
Publ i cati on No, HEX 6-11341 introduces an iontophoretic toothbrush having a
brush headhamdlanbgcame widespaeadseparabl e from each other. Furthernore,
the official gazette of the Japanese Patent (Xokoku) Publication No. HE

6- 38859 di scl oses an iontophoretic toothbrush which realizes a sinple

Conpri ses. a br 8nordsd 8" §VeReonS She APrRar SRAPPERE APCEREIRE, “Phe

base end OBp&Qicgﬁkpbfathﬁ@”&ﬂ@hn@qgﬁhckﬁstructed, as described in the
official gazétta of the Japanese Patent (Kokokuj Publication

"4 No. SHO 63-1842, a brush head and a grip separable therefrom,

and develcoped a conductive strucfure with a liquid medium,
such as saliva, in order to attain the electric conduct
between the bristles and one electrode of the battery. The
Applicant thereby succeeded in providing the above-described

type of iontophoretic toothbrushes at a relatively low price.

Moreover, the official gazette of the Japanese Patent
(Rokoku) Publication No. HEI 6-11341 introduces an
iontophoretic toothbrush having a brush head and an grip,

which are separable from each other.

-I ‘ ' Furthermore, the official gazette of the Japanese Patent
(Kokoku) Publication No. HEI 6-38859 discloses an
iontophoretic toothbrush which realizes a simple structure,
low costs, and a small size. This 1ont9pho:etic toothbrush
comprises: a brush héad: a grip; a cylindrical battery to be

placed in the base end of the grip; a terminal which is



:3- ajtached to a part of the outer periphery of the grip and which is
connected to one electrode of the battery; and a conductive bar which is
pl aced inside of the grip and extends in the axial direction of the grip,
@hi ch ends adjacent to bristles of the tgothbrush, and which is connected
to the other electrode of the battery. e termnal end of the conductive

A U g R

t hrough a I'nce 1n ese €~ S Cconsci ess about the

heal th of wh3e hjRagoRagRted t80oRR0elRRtRbACUSE EHRVEALROEPSaR ANIS type

: V
. of lontop I C toot hbrushes has been reconfirned by the nt al

Associ at i ganAtetdvacbad’ GRlichaiisOpiacedeANifecbtisthehgrtpi sndnextendasi ng
dermand for providing this type of iontophoretic toothbrushes at a | ower
price. Asig chedakial ddrsetishyofuthedgmipd, whichecendpl adjacenheto

i ont ophoretic toothbrush with a brush head and a grip which are separable
from eachbailis¢lest bd dhepaoathbrusl, r splawbiplicisr connactedntiot the nade as
short and small as possible. Wth both the:iontophoretic toothbrush with a
brush heaothes glgctzodmniodh thecbasseryn eTheokeemtnab; aed o gbene

jont ophoretic toothbrush with a brush _head and a,gri lch are_integrally
const r uct SQRAuCtiye baz 18 cemsiErRet Stﬁeggmmunigatg WELE e’ Ered

close to the bristles through d liquid path.

L Since in’these days people’'s consciousness about the
health of teeth h;s been raised and the plagque rgmoval effect
of this type of iontophoretic tocothbrushes has been -
reconfirméd by the Dental Association and other organizations
in many fields, there 15 an increasing demand for providing

this type of lontophoretic toothbrushes at a lower price.

As a condition to satisfy such demand, for example, in
the iontophoretic toothbrush with a brush head and a grip
which are separable from each othér. thé'disposable and

- replaceable brush head must be made as short and small as

possible.

With both the lontophoretic toothbrush with a brush head:
and a grip, which are separable from each other, and the
iontophoretic toothbrush with a brush head and a grip which

are integrally constructed, it is required to make its neck



-4- poytion thin. Also, it is desirable to reduce the weight of the
‘i ont ophoretic toothbrush. However, the conventional iontophoretic

t oot hbrushes have a problemthat they cannot fully satisfy the
above-descri bed demands. Moreover, in the,iontophoretic toothbrush
described in the official gazette of the ﬁapanese Pat ent ( Kokoku)

Publ i cati Elyn6:113 th hii kLt L & UJ h '
vater or SBPRAcRoyadnyc Alect "IeC1RcBeRE0LE, L YeBpE thEMHLEHE LS

arip. ThistggiggﬁtggaggagggbEggghﬁgqghghe battery contained in the grip
tends to | eak and that the electrodes corrode. Further, since the

i ont ophoretic toothbrush described in the official gazette of the Japanese -
Pat ent ( Kokoku) Publication No. HEX 6-38859 is constructed so as to receive
a battery in a Hawewey;r ¢hei congenpional tbntaphsréticrctioathbivsheschave of
the grip, there Is a possibility that liquid such as water or saliva may
ent er intoatprgbﬁsmtngtr@bewvpngnepeﬁuhg!mnehisﬁz thetabevendeacribed
standing in a cup or other .container. Since this |ontophoretic toothbrush
cont ai ns adB®AREGy at the base end of the grip, it is necessary to provide
a conductive bar which extends from adjacent to the bristles to a position
close to the base end of the grip.

Moreover, in the iontophoretic toothbrush described in
the official gazette of the Japanese Patent (Kokoku)

' L Publication No. HEI 6-11341, there is a'possibility that
liquid such as water or saliva may enter into a gap formed
between the brush head and the grip. This brings about
problems that the battary'ccntained in the grip tends to leak

and that the electrodes corrode.

Further, since the iontophoretic toothbrush described in
the official gazette of the Japanese Patent ({Kokoku)
Publication No. HEI 6-38859 is constructed so as to receive a
battery in a battery-recgiving opening which is formed at the
base end of the grip, there is a possibility that liquid such
as water or saliva may enter into this battery-receiving

" opening when the toothbrush is left standing iﬁ a cup or other
container. Since this iontophoretic todthbrush contains é
battery af the base end of the grip, it is necessary to
provide a conductive bar which extends from adjacent to the

brigtles tq a position close to the base end of the grip.



Therefore, the weight of the entire toothbrush increases, and the cost of
materials still needs to be reduced. The iontophoratic toothbrush with an

i ntegral head and grip also has the problemthat it Is very difficult ‘to
Set a conductive bar at an accurate positign at the tine of nolding.
Furthernore, since the.conventional jontophoretic toothbrush is formed in a

il dly curvaqe3aacel " Ay We1BR17ol0 the, ohBErEORILERLNERR) MAGrahiEE i

- the grip, there I's a possi the battery con al ne e grip my

'short- circiuhlb éBQttBramh%Q%&Gliuﬁﬁiﬁi pabid¥atd’ bePr&dusé®M t he head when
- the toothbrush is used. Wth a normal toothbrush as well, it is required to

make only the head studded with bristles disposable and repl-aceable and to
. make the head as short and smal|l as possible. Furthernore, since a battery
. tester, which deTket donktephbreticyeoethbriish with cay tntngramxhéadtdud

g |ontophoret|c t oot hbrush, has a conplicated structure and is expensive, it
R is ragtip adee hnsdGhesprebIMethaAcurﬂsngo:;z diffienltigto smtita

. problens such that a user use an iontophoretic toothbrush with a

" non- ef f ect | FERBREELVS, b&ﬁd’ﬁh&? gogurataypasipien & thevimenbmelding.

- toothbrush even if the battery is still effective.

Furthermore, since the conventional iontophoretic
'Eoothbrush is formed in a mildly curved shape from the head to

,,f } the conductive plate attached to the grip, there is a
possibility that the battery contained.in the grip may short-
clrcuit due to a liquid such as saliva drippin§ from the head

when the toothbrush is used.

With a normal tocothbrush as well, it is required to make
only the head studded with bristles disposable and replaceable

and to make the head as short and small as possible.

Furthermore, since a battery tester, which detects the
effectiveness of a battery contained in the iontophoretic
toothbrush, has a complicated structure and is expensive, it

" is rarely used in domestic life. Accordingly, ghis brings
about problems such that a user may use an iontophoretic
toothbrush with a non-effective batfery, and that a use may
dispose of an 1ontophoretic toothbrush even if the battery is

still effective.



=6- Anjobject of this invention is to solve the above- described
conventional problens and to provide a nore inexpensive iontophoretic.

t oot hbrush capabl e of satisfying consunmers' demands as well as a battery
tester for detecting the effectiveness of_a battery contained in a

t oot hbrush or iontophoretic toothbrush. ot her object of this invention is

to acconplish easy SiLiopi of uctjve bar .i.n phace.in the

i ont ophoretic t%%t%%‘?ﬁg% tﬁﬂﬁﬁ :f‘%fétgfg l %dt%rﬁflgﬁ ﬁih%m"ﬁm di ng the

t oot hbr us r%g_htg f | tedPTodd¥l de? t%[}%{etic

t oot hbr usﬁ"%ﬂ? T&é*w{%ﬂgr% 1%08 P aldne {ane above-descri bed
0bj ecti vesgnéXSeh #4681 D68 tEPRoNEE1E WEHERIFuY (PG oF 'RAUGF¥AIng
manuf acturi ng cost of the iontophoretic toothbrush, especially to sinplify
t he manuf acénsumeret odemandangs twe)l tdere Batuny deterhifor Beticting
Nanely, this invention provides an |ontophoretic toothbrush which conprises
a head st uchedefifedtivensesasofina battery Wontainekiinea stodthborsh eand one
el ectrode of the battery is electrically conductible with the bristles,
whi | e t he $entophoretigdtoothbmmshattery.is electrically conductible with a

conductive plate which in placed on at |east a part of the outside surface
of the grip. The conductive plate has a U shaped cross section, and

Ancther object of this invention iz to accomplish easy
ﬁositioning'of a conductive bar in place in the iontophofetic
) toothbrush with an integral head and grip, when molding the
toothbrush, and to reduce a manufacturing cost of the

iontophoretic toothbrush.
SUMMARY OF THE INVENTION

In order to attain the above-described objectives, the
Inventors of thié invention attempted to reduce a
manufacturing cost of the iontophoretic toothbrush, especially
to simplify the manufacturinq process, and they thereby
completed this invention. Namely, this invention provides an
iontophoretic toothbrush which comprises a head studded with

’{ bristles and a grip which receives an battery, and one
electrode of the battery is electriéally_conductible'with the
bristles, while the other elesctrode of the battery is
electrically conductible with a conductive plate which is
placed on at least a-part of the outside surface of thg grip.

The donductive plate has a U-ghaped cross section, and

J



-7- inclined portions are fornmed on the outside surface of the grip in
“order to expand and gui de the open end edges of the conductive plate when
the conductive plate is attached to the grip. The head and the grip are
.Separate nmenbers, and the head may be nqgﬁ_attachable to and detachabl e
fromthe grip. In this case, a step portion may be .forned at a position

between t enBiiAblChoRRdchBCataN#EFheN Coh! fhE ol U SR Hur Fadks of Pk Of

conductivel nmaterials projects fromthe grip and I's connected to one

el ectrode gtiphgnbatii@eytol bxpandrahe’ givlda 1 Jgun et écrgﬁéydeﬁ:uaa bar
receiving portion to receive the bar en the head is attached to the grip;
and a |i qucongathivai phatenwhancthescondudtive plate tiis tdirtdotied ctxeitheang
portion to nmake the bristles and the bar electrically conductible by using
liquid as gB8Pum Mreover, it is preferable that the innernost end or the
area adj acent thereto of the bar receiving portion is constructed to hold
at least the tip or the area adjacent thereto of the bar received. Further,

R e L ey
ol des: fafoRduhivealRIBERLAR B8 GREMGHHEthand el ot S, S, S
with the copdychhyg ”F”P@&atgg%hﬁn& 5d Stdsmad At W't e dvitld ¥

conducti bl € By using Ti qui
the bristles and the conductive plate. Moreover, a bar made

4 of conductive materials préJects from the grip and is-
connected to one electrode of the battery, It is preferable
that the head includes: a bar receiving portioa to receive the
bar when the head is attached to the grip; and a liquid path
which cammﬁnicates the bristles with the bar receiving portion
to make the bristles and the bar electrically conductible by
using liquid as medium. Moreover, it is preferable that the
innermost end or the area adjacent thereto of the bar |
receiving portion is constructed to hold at least the tip or

the area adjacent thereto of the bar received.

Further, a bar, which is made of conductive materials and
o which is ccnhected_ta one electrode of the battery, may be
provided at the grip. Also, the head ircludes: a conductive
member to be connected to the bar when the head is attached to
the grip; and a liquid path which communicates the bristles
with the conductive member to make th§ bristles and the bar

electrically conductible by using liquid as medium.



The hepd and the grip of this invention may be constructed in a united
singl e nenber. Moreover, this invention provides an iontophoretic '
t oot hbrush which conprises: a head studded with bristles; a grip which is
Fntegral with the head and which receives_an battery in a substantially
di sc shape; and a conductive plate whi ch~Bs pl aced on at | east a part of

~th tsid f | o) tery is
el cctricai 'y conpuctin G el =t of 384 08v8helBE RRY' B!\ ° e ot ner
el ectrode FordiTuetdE IR iaS ﬁ]ig_qdr ia‘l%:\gll)é' meRfldgl i bl e with the conductive
ot

pl ate. The iontophoretic to rush of this invention nmay be constructed 'so
as to further conprise a conductive bar of which one end is connected to
one el ectrode of the battery, and of which the other end reaches close to
the bristles of Moredvex]. tHis dnventded providesoagutbhtephoretdy be

el ectrically conductible with the bristles through a conductive path in
whi ch | i quit¢oghbrushawhichs compriiisais:ya headcssuddedfwithdbrissldiseati on
per pendi cul ar to_the | engthw se axis of the grip at the position on one
face of th@TBBdYWhich il istegralgwish the headt and\whbichohreghived an tlie
recess. '
battery in a substantially disc shapa; and a conductive plate
which is placed on at least a part of the outside surface of
fhe grip. One electrode of the battery is electrically
} conductible with the bristles through liquid, while the other
electrode of the battery is eleotrically conductible with the

conductive plate.

The iontophofatic toothbrush of this invention may be
constructed so as to further comprise a conductive Ear of
which one end is connected to one electrode of the battery,
and of which the other end reaches close to the bristles of
the head. The other end of the éonductive bar may be
electrically conductible with the bristles through a
conductive path in which iiquid exists at least partially.

' l A recess is formed in a direction perpendicular to the
lengthwise axis of the grip at the position on one face of the

body portion of the grip, and a battery can be placed in the

recess,



3~~~ S R iR i A seal nenber can be di sposed between the outer

peri phery of the recess and the back surface of the conductive plate to
seal the recess in a watertight manner. Moreover, this invention provide,
an iontophoretic toothbrush which conpri . a head studded with bristl es;
a grip which receives a battery; a bar nade of conductive materials, with

its one end conmEcéedl Rembér ctat IHd WL sHoddit BateRin/ thd Gukida) ﬂéz&ﬁéﬁi
end reaching close to the bristles of the head; a conductive plate which is

connect ed toftthke otdcess| and rthe ndck hmztﬁdearqt thed coniduetiveDiplate @ at

| east a part of the outside surface of the grip; and a conductive path in
whi ch sal i vegakxthedtegess oin thvarentight manner.surface of the head,

exi sts at least partially. The other end of the bar is electrically
conductible with the bristles through the conductive path, the head and the

grip are integr nolded ip a state with t placed n5|de and there
La a space adj acete?¥eThet l'éﬂ% inyanton tﬁ-"ﬁ't topbogetics ch space

T S ol el S N, MR 8,
oL aens ke s ST RS WRIHYE SeRajBRIN e 1o
materials, with its one end connected to one electrode of the
Sattery. and with its other énd reaching close to the bristles
} of the head; a conductive plate which is connected to the
other electrode of the battery, and which is placed on at
least a part of the ocutside surface of the grip} and a
conductive path in which saliva, extending from the bristles
to the surface of the head, exists at least partially. The
other end of the bar iz electrically conductible with the
bristles through the conductive path, the heﬁd and the grip
are integrally molded in a state with the bar placed inside,
and there is a space adjacent to the end face of the other end
of the bar, such space corresponding to a member to be placed

to support the end face at the time of mqlding.

¢ A sacond space may exist adjacent to both side faces of
the other end of the bar, such second space corresponding to a
second member to be placed to support both the éide faces at

the time of molding.



: 10- Nbgeover, a third space nmay exist adjacent to the end face of the one
end of the bar, such third space corresponding to a third nenber to be

pl aced to support the end face at the tinme of nolding. Further, a fourth
Space may exi st adjacent to both side faces of the one end of the bar, such
fourth space corresponding to a fourth mevdfer to be placed to support both
the side faces at the tinme of nolding. Furthernore, a ste ortion can b6

formed at a posi MO5FOYETwe & L dSRACHBAT 8XL8kjadiacen| ke cthenend -

i nvention algso prqvides an iontophoret)c toothpr i ch conprises: a, head

studded wit r’r's"EPP & ég‘;‘ 22§\ i r‘]'t 8ng ﬁei’&%y‘&" sgﬁ?ﬂﬁh FRege p‘gg’c‘%‘%wwﬂ%&%n

the head anq t Qe (giL0Q. | .41 QQt ti u th ead i1s [0l ned

to the gri pq.gt' I&t ﬁg‘iggsfu%’ ?‘(t)’tr?go? % ﬁg ﬂgggago#éi %ﬁgéﬁpgnég?t%ia€$%ea ﬁ tre

detachabl e FapRcbf MoldeRgPortion may be formed at a position between the

bristles and a portion gripped by a user. Mreover, this invention provides

a battery tester for detecting the effectiveness of a battery contained in

an iontophoretic toothbrush. The battery tester conprises: a body

consi sting of a Farthprat @ fougth Epabe way! éxigt EdfEcait Cto ivotligided by

the body and in which a pair of leads extend froman illumnant in a

subst ant i al fpcepnrdt the onenend dfcthe| batnasuch sfowrth azpadte t he body, a

pair of the | eads '

- corresponding to a fourth member to be placed to support both
‘the side faces at the time of molding. Furthermore, a step

} portion can bé formed at a position between the head and the

conductive plate.

This invention also provides an iontophoretic toothbrush
which comprises: a head studded with bristles: a grip to be
held by a user; a neck portion between the head and the grib.
In this iontophoretic toothb:ush; the heﬁd is joined to the
grip at the position of the neck portion in an attachable and
detachable manner. A step portion may be formed at a position

between'fhe bristles and a portion gripped by a user.

_ Moreover,-thiq invention provides a battery tester for
" detecting the effectiveness of a battery contained in an
iontophoretic toothbrush. The battery tester comprises: a
body consistiﬁg of a thin plate; and a light emitting means
which is retained by the body and in ﬁhich a pair of leads
extend from an illuminant in a substantially symmetric manner.

The illuminant is secured at the body, a pair of the leads



-bond tbmard the sane direction and protrude outwardly fromthe body The
above- nentioned thin pl ate can be conposed of paper and/or synthetic remn.
The body can be constructed by folding up a thin plate in half or by
placing two thin plates one over anothergiand the light emtting nmeans can
be retained between the folded parts of the thin plate or the | am nated
thin pl at esendneowdrd hehacagne Cairéct Lom nexid afrd truile Gutvdtdly nixidacrthdi ch
in connected to one electrode of the battery received in the iontophoretic
t oot hbrushbodwd t he other | ead can be connected to a second conductive
menber which is connected to the other electrode of the battery. A so, a
light emtting diode available on the market can be used as the Iight
emtting means, w thout addition of any of her members or any, proceSS|ng

treat ment. DESCRR®TRbavermeptiopedy ship FﬂJgQi'F% ogn be, composAd. R PARRF
| nvention. aﬁ@eﬁ"%ﬁﬁ?@fﬁé@a v B el et R0 Aemet oo B shown i n
Floure L FoPBide"ehnd BhekPLvev1n mézor b Prackas® o’ G0 Batds”? Of
one over another, and the light emitting means can be retained
between the folded parts of the thin plate or the laminated
'fhin platesf Oné of the leads can be connected to a
4 conductive member which is connected to one electrode-of the
battery received in th; iontophoretic toothbrush, and the
other lead can be connected to a second conductive member
which is connected to the other electrode of the battery.
Also, a light emitting diode available on the market can be
used as the light emitting means, without addition of any

other members or any processing treatment.
DESCRIPTION OF THE DRAWINGS

Figure 1 is a plan view of the iontophoretic toothbrush

according to a first embodiment of the presaht invention.

Figure 2 is a side view of the 1ontcphoratic toothbrush

shown in Figure 1, a part being broken away.



t oot hbriush of the invention taken through line I-1 of Figure Figure 4 is a
partially cutaway plan view of the main portion of a second enbodi nent of
the invention. Figure 5is a partially cutaway side view of the main
portion shown in Figure 4. Figure 6 i a _gggtional view taken through |ine
VI-vl of Figure 4. Figure 7 is a-perspective view of the conductive plate

used in the seceigueaaliien sedtdeni18viiswlop! éﬂeviéiftgﬂ:w&ti‘éad

according to the second enbodinent. Figure 9 Is a parti y cutaway side

vi ew of thecothbrashood rhe dnventienokdkenbeHrotgh 1nauLer 182 Pigure
sectional view of the head taken through line X-X of Figure 9. ‘-Figure 11 is
a sectionall.view of the head taken through line X -XI of Figure 9. - 13-
Figure 12 is a plan view of the tip portion of the grip used in the second
enbodi nent. Figure 13 is a-side viewof the tip portion of the grip used in
t he second enboginent. Figure 14 is_a side view of the tip_portion of the
grip shown in F'é§P€°1§.1 a partially cutaway plan view of the main

portion of a second embodiment of the invention.

Figure 5 is a partially cutaway side view of the main
ﬁottion showh in Figure 4.
y | ' |
Figure 6 is a sectional view taken through line VI-VI of
Figure 4, '

Figure 7 is a perspective view of the conductive plate

used in the second embodiment.

Figure 8 is a plan view of the head according to the

secohd embodiment.

Figure 9 is a partially cutaway side view of the head

according to the second embodiment;

Figufe 10 15 a sectional view of the head taken through
line X-X of Figure 9.

Figure 11 is a sectional view of the head taken through
line XI-XI of Figure 9. | -



_Figure 1S is a sectional view of a conventional |ontophoretic toothbrush
takenlat the sane position as in Figure 3. Figure 16 Is a front view of the
main portion of a third enbodi nent of the invention. Figure 17 is a

-partially cutaway side view of the main portion shown in Figure 16. Figure
18 is a partially cutaway side view of 418 nmain portion of a fourth
enbodi nent of the Invention. Figure 19 is a front view of the main portion
of a fifth enh8dguzet 13f isha pidasnview. ofi §hsctip portionref athe anamay
side view of the main portion shoqwn in Figure 19. -14- Figure 21 is a
front vieWsel dRethe Fecond SAbedimedty:h enbodi ment of the invention
Figure 22 is a partially cutaway side view of the main portion shown in
Figure 21. Figure 23 is a plan view of a seventh enbodi nent of the

Hore 98 1o SRR AR ToPR BB, BHSKeR R0 IR e Ly 015 2

used in the second embodiment.

Figure 14 is a side view of the tip portion of the grip
shown in Figure 13,

Figure 15 is a secticnal view of a conventional

C it

iontophoretic toothbrush taken at the same position as in

. PFigure 3.

Figure 16 is a front view of the main portion of a third

embodiment of the invention.

Figure 17 is a partially cutaway side view of the main

portion shown in Figure'ls.

Figure 18 is a partially cutaway side view of the main

portion of a fourth embodiment of tha invention.

Figure 19 is a front view of the main portion of a fifth

smbodiment of the invention.

Figure 20 is a partially cutaway side view of the main
portion shown in Figure 19. '



Figurg 26 is a sectional view taken through line IV-1V of Figure 24. Figure
27 in a sectional view taken through line V-V of Figure 24. Figure 28 is a
sectional view of nolds used for manufacturing the iontophoretic toothbrush
of the seventh enbodi ment of the inventLgS_ Figure 29 Is a plan view of the
| ower nmold of the nolds shown in Figure . -15- Figure 30 in a

sectional View pigiRg 2PPEE ANFréDioFLdP! IS tHb HAIAIPFYLON 1T Ry ier .
Figure 31 is a sectional view of the nolds taken through line I X-1X of

Fi gure 30.atbédimerse ¢ chécthvewedon, ew of the nolds taken through Iine
X-X of Figure 30. Figure 33 is a sectional view of the nolds taken through

line XI-XI of Figure 30. Figure 34 is a partially cutaway side view of the
mai n portion of an eighth enbodi ment of the invention. Figure 35 is a plan
view of the invEiguoe 220ks &rpartisaklBoutavay side view sfcithehmain ew

taken through |ine. XVlI-XVlI of -Figure 35.
portion shown in Figure 21,

Figure 23 is a plan view of a seventh embodiment of the

invention.

L4 Figure 24 is a partially cutaway side view shown in
Figure 23. |

Figure 25 is a sectional view taken through line III-III

of Figure 24,

Figure 26 is a sectional view taken through line IV-IV of

Figure 24.

Figure 27 is a sectional view taken through line V-V_of

Figure 24.

Y Figure 28 is a sectional view of molds used for
manufacturing the iontophoretic toothbrush of the seventh

embodiment of the ianvention.

Figure 29 is a ﬁlan view of the lower mold of the molds

shown in Figure'za._



Figurei37 is a sectional view taken through line XV-XV of Figure 35. Figure
38 is a sectional view taken through line XVI-XVI -of Figure 35. Fi gure
39 is a seotional view of the nolds used in the eight enbodi ment. Figure 40
i1s a front view of one enbodi nent of the, tery tester of. the invention.
Figure 41 is a sectional view of one enbodi ment of the battery tester of

the invention. MRigure 40 iis A AR View oF ene gppafi ARat 16{vekhe
battery tester of the invention. Figure 43 is a front view of a variation

of the bat moldd dal engayjensntg wilth kadh baherportion and the light emtting
means. Figure 44 is a sectional view of the variation of the battery
tester. Figure 45 is a front view of the variation of the battery tester.
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present invention is
herei nafter explFdiguze Hsds ¢ seatdonmdnviewhefintha mgdarm:ﬁgsthroush

line IX-IX of‘Figuré 30.

Figure 32 is a sectional view of the molds taken through
line X=X of Figure 30.
b Figure 33 is a sectional view of the molds taken through
line XI-XI of Figure 30.

Figure 34 is a partially cutaway side view of the main

portion of an eighth embodiment of the invention.

Figure 35 is a plan view of the invention shown in Figure
34.

Figure 36 is a sectional view taken through line. XVI-XVI
of Figure 35.

"l Figure 37 is a sectional view taken through line XV-XV of
Figure 35.

Figure 38 is a sectional view taken th:ough line XVI-XVI
of Figure 35. -



.-17- Fjgures 1 through 3 show a first enbodiment of the invention. In the
first enbodi nent, a head 12 studded with bristles 10 and a grip 16
containing a battery 14 are constructed integrally. The portion of the grip
- <16 alose to the head 12 is formd to be_i Latively wide, A circular,
battery-receiving opening 18 for receiving the battery 14 is formed at the

above- ment i onedpyirdfeP8yt L 8Na ObabtEoslal Pribn I ehd SRl WPl hPENI NG
18 I's forned in the direction perpendicular to the I'engthwi se axis of the

grip 16. Aefght- éfiBbpedméati ery 14 such as a lithiumbattery is placed in
the battery-receiving opening 18. A spring- receiving opening 22 wth a

rel atively short dianeter is forned in the mddle of the bottomof and in
continuation with the battery-receiving opening 18. This spring-receiving
openi ng 22 receFiguref40 tmaapfrant view ohrong) enhadiment; iaf %U# ot her
spring 24 in contact with one electrode of the battery 14. A bar 26 made of
conduct i vePAEERFY aF@stear ppficthe | IRYPRELOR. ng-recei vi ng opening 22 in an
exposed manner. As the-bar 26 contacts with the bottom of the spring 24,
the bar 26 is connected to one electrode of the battery 14. The bar 26

hrough a thin REEREBoE: b SesoShEbanh e e o ieia Sldsth ok HFECT
t he briStlﬁiﬁ{QrfftégﬁePeéf e DNiVELELom0 IS a comunicating groove

t hr ough wh

' Figure 42 is an expanded view of one embodiment of the

battery tester of the invention.

Figure 43 is a front view of a variation of the battery
tester, showing the body base portion and the light emitting

means.

Figure 44 is a sectional view of the variation of the

battery tester.

Figure 45 i a front view of the variation of the battery

tester.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is hereinafter explained based on

embodiments shown in thé drawings.



.aparty of the tip of the bar 26 I's exposed on the surface of the head 12
“where the bristles 10 are pl aced. Specifically as shown in Figure 3, a
conductive plate 32 made of conductive materials is nmounted on the grip 16
- ~at the position where the battery is plaged. Nanely, the conductive plate
32 having a U shaped cross section |s attached to the grip 16 in the

.condi tion suchﬁ

portion 33, the &q# Z"I %% at g,t S‘p%g'rrL ;g@ﬁggnﬁ.ﬁfeﬂgg?t g’#‘geﬁedA

groove 34 firjdr¥ 18! ANY¢hd AL lRibbdIRRRYY | aghaaanmgséﬁaaaaowdeh to
i solate the battery 14 fromoutside in a matertlght seal 1 ng manner, and' an

0-ring 36 ¥rlistlead 100 dnd i @iiped 6 Riontalining’ a0vat8driyn1a &paner such t hat
the o-ring 36 contacts with the inside surface of the conductive plate 32.
The conducionstmicies Ihtupraldy. pdhe portidnwbfciher gripr i8dcbgseetdi ng

I nwardly the open end edges of the conductive plate 32 having U shaped
cross sectthshdeathd L ded fammed sioabe Telatiyedyewide. f r3nelBFRLAY: of f from

the grip 16 by the |npuIS|ve engagenent of these bent_portions 38 wth
CRANE afe %Pﬁé

-engagemnent

18- EognrereiNing, FBG 1Batrazyi hdqls

£ 4 f t | t h f f th
por L1.0ns g Oryﬁﬁhs nﬂ%ﬁéicaiﬁgfg waa& Bg%%gﬁFag et °|ﬁE§Pné5 portions

above- des
42 has a
the top o
the top

i ,
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perpendicular to the lengthwise axiz of the grip 16.

A disc-shaped battery 14 such as a lithium battery is
placed in the battery-receiving opening 18. A spiing—
receiving opening 22 with a relatively short diameter is
formed in the middle of the bottom of and in continuation with
the battery-receiving opening 18{ This spring-receiving
opening 22 receivés. for example,'a coil spring, plate spring,
or other spring 24 in contact with one electrode of the |
battery 14. A bar 26 made of conductive materiale is placed
in the spring-receiving obening 22 in an exposed manner. As
the bar 26 contacfs with the béttom of the spring 24, the bar

zshis connected to one electrode of the battery 14.

The bar 26 extends in the axial direction toward the head
12 in the grip 16, passes through a thin neck portion 28, and
ends at the position immediately before the bristles 10 of the

head 12, Numeral 30 is a communicating groove, through which



.of the grip at this position is relatively narrow and is at |east al npst

i dentical to, for exanple, the distance between a pair of the bent portions
38 at the open end edges of the conductive plate 32. As publicly known, the
«function of the iontophor-tic toothbrusihygaving the above-descri bed
structure I's as foll ows: when a user hol ds the grip 16 with his/her fingers

touchi ng tdpnandEithe wipicr Fhea k26 1as dxposed ohcehld, surPae ol es 10

become wet with liquid such as saliva and the bar 26 enters into the

el ectri calthe dmaiici2 Whes dthe ttrimtjlesa 1domirienpdasedat h of |iquid,

I ncl udi ng the communi cati ng groove 30. Accordingly, an electric current

flows in a route fromthe battery 14 through a human hand, body, teeth t he

bristles 10, a liquid path Includlng t he conmuni cati ng ve 3 the -

bar 26, and t héPaGEirall tas shown ffe Figura 2 Msppé%sﬁ Feo Aa+8c32 he

pl ague reno effect. at. the time of. brushin ri_ng  process
R

of the io GIRdusRiFR Pateniad s ds, moun 8H‘| %B‘et Bgiggﬁfguﬁl Fe&l at e

2 o AR BB IR AL, RIET AR e
B0 b 2 Ml A A AR RSS B 1
expand tf“bﬂ%ﬁ“ls in the condition such that the conductive plate 32

touches, through a dented portion 33, the other electrode at

}  the upper faceé of the battery 14. A groove 34 is formed

around the batteryfreceiving opening 18 in order to isclate

the battery 14 from éutside in a watertight sealing manner,

and’' an O-ring 36 for sealing is inserted into this groove 34

in a manner such that the O;ring 36 contacts with the inside

surface of the conductive piate 32. The-conductive plate 32

has bent portions 38 which are formed by bending inwardly the

open end edges of the conductive plate 32 having U-shaped

cross sections. The conductive plate 32 1s prevented from

falling off from the grip 16 by the 1mpu1§iva engagement cf

these bent portions'SB with engagement grooves 40 formed at

the bottom of the grip 16.

Inclined portions 42 are formed syﬁhetéicaliy at both
side faces of the above-described portion of the grip 16, and
each of these inclined poftions 42 has a slope which makes the
width of the grip 16 gradually wider from. the top of the grip
to the bottom of the grip. Accordingly, the width of the top



portiohs 38 of the open end edges when the conductive plate 32 -20- is
attached to the grip 16 in order to nmake the di stance between the bent
portions 38 |longer than the width of the grip 16. According to the first
enbodi mrent, however, the Inclined portiqpfSAQ are forned at both side faoes
of the grip and. therefore, it is unnecessary for workers to expand the

conducti ve g Al Jrily d¥ndiis gdsiitiodli% 210tI96)y! RapreR aha gendective
plate 32 toward the grip 16. Therefore, If the conductive plate 32 has the

bent porti Gems¥ slmddt ddsnticvdlad, for examglepnthet 4¢8tahecat bpewbenna 38
snoot hl'y pass the top of the grip regardless of its width and then reach

t he incli ngorizoraf citee JsantBpauisitine A&hatc chduopencepliaedg8 efethéurt her,

t he open end edges are expanded al ong the inclined portions 42.

Subsequent [apnduetismplatie i3hs 38 i npul sively engage with the grooves 40
as the open end edges go beyond the bottom corners of the grip, thereby
conpleting the step of attachnent. As a result, it is possible to autonate

e 2LoP, Of, 2 A 10 POIEL | YR kB TR e hRn LR BRRBHRRT LD

5o 1, AN A ! SRR ST DL R LY, o b owe:

bristles (QHeh & Jd¥tr MYIdPHE dri® 16 with his/her fingers touching
the conductive piate 32 and brushes his/her teeth, the

L bristles 10 become wet with liquid such as sa;iva and the bar
26 enters into the electrically conductible state through a
continuous path of liquid, including the communicating groove
30. Accordingly, an electric curreant flows in a route from
the battery 14 through a human hand, body, tegth. the bristles
10, a liquiad pafh including the dommunicating groove 30, and
the bar 26, and then to_the.battery 14, The potential

difference enhances the plagque removal effect at the time of

brushing.

Of the manufacturing process of the iontophoretic
toothbrush, the step of attaching thelconductive plate 32 to
the grip 16 has been very complicated and has required fower,
Namely, as shown in Figure 15 which is a sectional view of a
conventional iontophoretic toothbrush taﬁen at the same
pesition as in Figure 3, since the section of the grip 16 is
substantially rectanéular. it is necessary to expand the bent

portions 38 of the open end edges when the conductive plate 32



communi cating groove 30). Accordingly, it is possible to enlarge the

di stance between this exposed position and the battery 14, thereby
preventing the above-nentioned |iquid fromunnecessarily perneating into

t he i ontophoretic toothbrush. -21- As a result, leaking of the battery
14, corrosion of the el ectrodes, etc. camr2ps hindered. Mreover, since in
the first enbodi nent the neck portion 28 can be fornmed by using the bar 26
as a core, is attpchedbite thecgirdpcdb6t in ordengtd mdké hehecdks@nicééon 28.
As a result, the neck portion can be fornmed in a thin shape, thereby.
enhanci ng t Retwaep,the Pans poEtignscdBhlomgercthen the width sef fthangblp

made t hi nne It IS sible to lighten the weight of the iontophoretic
t oot hbr ush ;ﬁd t6°98§§i-§9t ke &ggt ng’ﬁaF@P?ément-n however,sthebint himed

e SErrGubtErRhEh" 3 nkb ForFRe o A R AR e " ©
opposi t o 1 o PRER2ERdl LE Yu ab8cBSUESY tPrl uirners Vi ienele araliy
the arip. 16- M couee PEREe 3z by Husag. CITENLE ol W BN SR W (2,
it is possithe &éondaévtPe!l prati 3Pt tohatdtR@YPXIP A | Fherefore, 1if the -
gonductive plate 32 has the bent portions 38 as it does in the
first embodiment. thqse bent portions 33 smoothly pass the top
Y of the grip réegardless of its width and then reach the
- ineclined portions 42. By pushing the conductive plate 32 éven
further, the open end edges are expanded along fhe inclined
portiong 42. Subsequently, the bent portions 38 impulsively
engage with the grooves 40 as the open end edges go beyond the
bottom corners of the grip, thereby completing the step of
attachment. As a result, it is possible to automﬁte the step
of attaching the conductive plate 32, It is also possible to
further réduce the manufacturing cost éf the iontophoretic

teothbrush.

Since the haa¢ Iz.and the grip iS are constructed
integrally, it is possible to make the bar 26 exposed only in
the area adjacent to the bristles (only at the portion of the
commuﬁicating groove 30). Accordingiy, it is possible to 
enlarge the distance between this exposed position and the
batteiy 14, thereby'preventing the above-mentioned 1iquid from

unnecessarilg permeating into the iontophoretic toothbrush.



‘foothbrush. The first enbodinment is not the type of iontophoretic

toot hbrush with a di sposabl e and repl aceabl e head 12, the lifetime of the
battery 14 may be set at a period of tine during which the bristles 10 can
femai n good for use.. -22- Therefore, it is possible to mniaturize, the
battery 14. Because of this reason, it +2lal so possible to provide an

i nexpensive and_|ight iontophoretic toothbrush. A second enbodinent of this

i nventi on A% AcFesRAtt clegkingi 08 the hattaryild corzosion @f the | n the

second enbo a head 120 60 are separate nenbers, and the
head 120 iggegﬁﬂ’?ﬁﬂt eftfy ﬁ%naﬁfa‘%‘gé?&%‘o and detachable fromthe grip 16
Therefore, it is possible to nake only the head 120 di sposabl e and

repl aceable with a new ones In the second enbodinent, the same nunerals are

given to the saBrgB¢he Sefn gsEQ * t 96 o %3?%§3 tions
about such nenbers are on?tt%d e segéﬁﬁb Ph Pﬁgﬂh§Q?€¥§}
separabl e 28 Oeiﬁhﬁegfbﬁnééobftuiﬂﬁgm Heft 28 @Cla be:bheil%ead sible
conpared to a conventional iontophoretic toothbrush, that is, t he neck
portion 28toWnntnncecﬁhctstzéunhhrbtifﬂ!lﬂ!@k!ﬁﬁﬁ@ionAQGOrdhﬁghyrehhﬂtbead
120 is small er than the conventional head.

the neck portion can be formed in a thin shape, thereby

enhancing the easiness in brushing teeth. Since the bar 26
itself can be made thinner, it is possible to lighten the

weight of the iontophoretic toothbrush and to reduce the cost

of materials,

In the first embodiment, the conductive platé 32 is
attached to the approximately middle portion of the outside
surface of the iontophoretic toothbrush in a lengthwise _
direction, and the battery 14 1u.p1aeed in the toothbrush at
the position 6ppos1t- to the conductive plate 32.
Accoidinglr; a ulér can naturally touch the condudttvo piato
‘32 without a sense of uneasiness nhon holding_the grip 16.
Moreover, since the length_of the bar 26 can be made shorter,
it is possible to reduce the weight of the iontophoretic

toothbrush.

The first embodiment is not ghe type of iontophoretic
- toothbrush with a disposable and replaceable head 12, the
lifetime of the battery 14 may be set at a period of time

during which the bristles 10 can remain good for use.



-As spekifically shown in Figures 8 through 11, the head 120 conprises a
studded portion 46 at which the bristles 10 are studded, and a shank
portion 48 extending fromthe studded portion as being generally
*constricted. As nmentioned above, this shank portion 48 is fornmed to be very
short, conpared to a conventional one. P28Trst hollow 50 is forned,

starti -23. f he_end he, sh d ext endi pg,i.n the ,axial
i rect | on TROFREORarkE olp PorsHbLe iR, HLRAAKEA o0, PSS EPEY Ged whi ch
i I t heaf 50,1 41, 0] | agates with
the first RepRaboRe LR ERAEE ¥ b WA Rlnadilo" o Rrol N ot 0L

area of thﬁ?§£ﬁﬁésfge.&E&tbié?ttfghfgﬁﬁbfgﬁ¥ﬁaﬂH%th%uiﬁPdded portion 46

where the S exist 1 s cut 1'n a slit shape in the axial direction
fromthe end of the shank to the position adjacent to the bristles. This
slit- shaped cut fornms a conmuni cating groove 30 as a part of the

af orenenti oned Ai secon@aémbodimenelohiis dnvantioh tichbreinafeeri ng
portion, of which upper side is made open by the conmuni cati ng groove 30,
and of whiesplaimedvbssedrondiigeres# throughed4. TAB tthe spcond bar

herei nafter described is held at this bank. Nuneral 56 is.an engagenent
groove forembedimenty &nhead 20 and i gain H6% axeoseparaty BepRezgenent
Jroove re?&&Xefne head 120 is constructed to be attachable to and
detachable from the grip 16. Therefore, it i possible to
make only the head 120 disposable and replaceable with a new
one. In the second embodiment, the same numerals are given to
the same members as used in the first enboﬁimsnt, and

explanations about such members are omitted.

In the second embodiment, the ﬁsad 120 is separable from
the gtip 160 at the position closer to the head 120, compared
to a conventional ioatophoretic toothbrush, that is, at the
nack“portioﬁ 28 which'ig cénstrioééd in a thinner.shape..
Accordingly, the hea4 120 is smaller than the conventional
head.

As specifically shown in rigures.a through 11, the head
120_compfise: a studded portion 46 at which the bristles 10
are studded, and a shank portion 48 extending from the studded
portion as being generally constricted. As mentioned above,
this shank port;on 48 is formed to be very shqrt, compatéd to

a2 conventional one. A first hollow 50 is formed, starting



an engdgenent projection on the grip (hereinafter described). A pair of
engagenent indentations 58 are forned on a part of the inside wall of the
comuni cating groove 30, and the engagenent indentations 58 can be

inpul sively engaged with engagenent projections (hereinafter described) on.
the grip. -24- As shown in Figures 1223mwough 14, the bar 26 protrudes

fromthe end face of the grip 160 in the axial direction of tﬂe-far 26.
More speci KFOM the sndy eﬁHPhggﬂaktFBﬂ satending in,the axtal dizection) s

plpdtt Tm %Egﬁtén”??w%et '. rﬁ”éer%?fﬁg28?2;8%858553%_"E&i%ﬁ%i’*i)ﬁﬁe %fﬂfé- :2 -
extendingyggggﬁb%BG |sl%%§nggdt§Etg§?ﬁ§ ?%%%P*h%??%ﬁvgﬁéﬁhfﬁﬁe ead i20,

and the prohiell Comitnicates With' tBd eori8CcheLrow 500! | THedw KELidws he tip
of the bar 26 reaches the innernost portion of the second hollow 52. The

engagenent fpen acbarreteiving poxeivncngage with the engagenent

| ndentations 58 (Figure 4), thereby preventing the head 120 fromeasily
fallen, off fromthe grip in the axial direction. Nanely, this structure
makes It possible to join the head 120 to the grip in the axial direction
in one. step. SuBheampperaarsar oft thaashanknddg thaticiar cthe arenigleseo

that once they_are joined together,  the head 120 cannot be separafed
to the studded portion 45 where the bristles exist 10, is ocut

in a slit shapa in the axial direction from the end of the
shank to the ﬁosition adjacent to the bristles. This slit-
shaped cut formes a communicating groove 30 as a part of fhe

aforementioned liquid path.

Numeral 54 is a bank of the bar receiving portion, of
which upper side is made open by the communicating groove 30,
and of which innermost portion is kept unopened. The tip of

the bar hereinafter described is held at this bank.

Numeral 56 is an engagement groove for preventing the
hea§ 120 from turning around. This engagement groove receives
an engagement projection on the grip (hereinafter described).
A pair of engagement indentations 58 ﬁre formed on a part of
the inside wall of the communicating gréov§ 30, and the
engagement indentations 58 can be impulsively engaged with

engagement projections (hereinafter described) on the grip.



fromorifallen off fromthe grip 160 in the axial direction unless a
predet er mi ned anmount or nore of the power is applied to the head. Since
this structure is forned by naking use of the upper side faces of the
extending portion 62, it is unnecessary to make such portion wider or

thi cker and, therefore, the constricted «@&k portion in a thin shape can be
mai ntained as it is. -25- Nuneral 64 of Figure 13 is an engagenent :
proj ection to bA®rshayml in (Rigures igasaronghgldoythécber 26cprotriudas.

This d | i de h he. of th '
or 0} ect 1 on TP He apel TARR A Hhe) asspo 160 Epﬁ&gﬁ?ﬂfﬂi Eﬁaéeiéﬂ?g e
t ' d t he h -1 t t grip,160. Thi t '
or ovi ded_oreih P A | Ofike MPasi¥ieadisl an SxlenRtag orticn b vbich
that of th 1yl -4 | | O Al ' | t

ook port | o il ks, I s " pacbY FpahdBheRY PESYFEH Bty 66

the bar 26 axaippy d1de! facds)e J&%%nB%CEhVngH&&ELﬂHi aViédgenof tHE

exi stence of the bank 54 functions especia as a brushing pressure

supporti ng bty 28 Wee edpoded ahd extepdasonly roPoacteDativelycsiod€0 at the
tip of the bar at the tinme of brushing. The head 120 and the grip 110 are

const r uct ed engtihe fxiom dheblendafacde bAC thitbcortending hportiont62.ct ePh@eck

portion .gxtanding'pgrtion 62 is inserted into the first hollow 50 of
the head 120, and the protruding bar 26 is inserted to the
second hollow 52 until the tip of the bar 26 reaches the
innermost poriion of the second hollow 52. The engagement
p:ojecfions 60 impulsively sngage with the engagement
indentations §8 (?1gure 4), thereby preventing the hea&_lzo
from easily fallen off from the grip in the axial diractioﬁ.
Namely, this structure makes it possible to join the head 120
to the grip in the axial direction in one step. Such an
axial-directional joining structure is provided so tﬁat once
they are joined together, the head 120 cannot be separated
from or fallen off from the grip 160 in the axial direction
unless & predetermined amount or more of the power is appliQ&
to the he;d; Since this structure is formed by making use of
the upper side faces of the extending portion 62, it is

' unnecessary to make such portion wider or thicker and,
therefore, the constrioted neck poftioﬁ in a thin shape can be

'maintained as it is. -



by maki pg use of the axial direction joining structure by virtue of the-
engagenent of the engagenent indentations 58 with the engagenent
projections 60, the detent structure by virtue of the engagenent of the
engagenent groove 56 and t he engagenent projection 64, and the

brushi ng- pressure-supporting structure of28he tip of the bar and the bank
54. Nevertheless, it is unnecessary to nmake the neck portion thicker. The:
head 120 i s secuNeherabi 64dofoFigurerlid is tdn lengagementi projsbtieny to be
preventing the head 120 fromfalling off during the use. Specifically in

t hi s enbodi eRgaged with the engagement, greaye iSsc ofcthel hepadr 320udi Rhis

portion of the bar 26 is extrenely short, even if the dianmeter of this bar
26 is made 9PPRESERUCTEES 4%)?¥§%ﬁﬁ?4|ﬂ?(ﬁﬁﬂF She angpgement; pf $hecngih

Chrough 11 rendpent Wbide {5 (€6 ofikn, Sl eRahanieRenfeorka Phc inca
ugh 11 _ _ i

Cor nors as ReLrinee WAE MEGFIAY fobm kil RESpRCKhd el kel tih"Hhet,

the inclineta@oit | €06 geip F50) OW_Jﬁ%&ﬁ?ﬂ%ypﬂvigﬁﬁ%ﬁ”uﬁﬁss de™m

that is, one continuous inclined portion 42 for each side face of the grinp,
the wi dth o{léwer ®idé) oof Othé 'vardd) e PdaitichUbpposdes vbdehadsofhe
i nclined portions 42 should be kept -out of the battery 14 and-

the axial-directional joining structure, thergby preventing

the neck portion from becoming thicker. ﬁoreover;_tha
struocture of the tip of the bar 26 securely held by the bar
'raceiving portion by virtue of the existence of the bank 54
functions especially as a brushin§ pressure supporfing
structure which re&aives pressure imposed on the heéd 120 at

the tip of the bar at the time of brushing.

The head 120 and the grip 110 are comstructed to be
attachable and detachable at the thin constricted neck portion
-by making use of the axial difactiog Joining structure by -

" virtue of the engagement of the engagement indentations 58
with the engagement projections 60, the detqnt structure by
virtue of the engagement of the engagement groove 56 and the
engagement projsction 64, and the brushiné-pressure-aupporting
structure of the tip of the bar and the bank 54. |
Nevertheless, it is unnecessary to make tﬁa neck portion
thicker. The head 120 is securely joined to the grip with
high rigidity, thereby preventing the head 120 from falling

off during the use. Specifically in this embodiment, since -



the O-ring 36. In order not to make the grip 160 w der, the inclined

.portioﬁs 42 are formed only at -four corners by keeping out of the area

where the battery, etc. protrudes and becones w dest in the w dthw se
direction so that the width of the grip 160 does not have to be made wi der.
As shown in Figure 7, the conductive platge 32 is constructed to have

i ndentations 39 in the middl e of the sid®&aces. Accordingly, these

i nd [ | Lk 1, ddl ' f f.th [ h

n P gar e oo fandhl e BES follatiyf Yo Guades poreinh 48 Bud Baf 28 P40
h | ; | : . | . h
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into a predeicytéoth RAsdde b redudy HhieNdokt! 6¢ RatéFfails the sfreh§th
portions 38 extending like legs to expand as they are QU|dbd al ong the

i nclined pat ithe blrs (2 vl aevercbendeititactedachnment. Nuneral 70 in
Figures 4 and 5 is a hole into which a pin (not shown) for securing the bar
26 at a predeterm ned position on the grip 160 at the tinme of nolding the
grip 160, is to be inserted. Since the bar 26 is exposed so that it can be
seen t hrough t hiftgwRe 6738 Ehsaationad view takeedtﬁwzyhsbim ngZ=VIecafl of

a batter st er described later. Fiqures 16 and 17 show a third
enbodi ma%t %em e the second embodiment, the inclined portions 42

on the side faces of the grip 16 are provided only at four
corners as seen from above in Figure 4. In the first
embodiment 1nlwhich the inclined portions 42 are provided
respectively in a continuous form, that is, one continuous
inclined portion 42 for each side face of the grip,: thq width
of this poftion of-tha grip 160 cannot but become wider as fhe_
inclined portions 42 should be kept out of the battery 14 and
the O-ring 36. In order not toc make the grip 160 widcr, the
inclined portions 42 are formed only at four corners by
keeping out of the area ﬁhera the battery, ete. protrudes and
becomes widest in the widthwise direction so that tha width of
the grip 160 does not hafe to be made wider. As showm 1n._
Figure 7, the conductive plate 32 is constructed to have J
indentations 39 in the middle of the side faces. Accordingly,
these indentations end in the middle of the side faces of the
grip 160 as shown in Figure 6. In the éecond embodiment as
well, it is unnecessary to expand the open end edges of the
conductive plate 32 in order to attach it to the grip 160, and
. the conduotive plate 32 can be attached simply by pushing it |

into a predetermined position. The pushing'tbroa causes the



I nvent i on

While in the second enbodi nent, the comuni cating groove 30 is

“formed in a alit extending to the end of the shank portion, and the

engagenent

i ndentations 58 as the axial-directional joining structure are

-provi.ded on both sides of the comunicating groove 30, in the third

enbodi nent ,
d|rect|onal

the communi.cating groove 30 ~87+ndependent of the axial-
joining structure. Nanely, the communicating groove 30 is

separated fPentt Rersipnspdpt P!Sﬁﬁnéih&vl*b‘tlﬂ%rﬁﬁam iafd et ares 58 by
a barrier 31 h is int th . the head 1 e thir od|

the engagenfht 8& Fﬁ@nﬂa?’ﬁgei"gﬁﬁﬂﬁ POt ’g% (ﬂ?ﬁ' t tq‘b
aforenentlogggagﬁﬂﬁging pressure supporting structure. Therefore, t he bank

54 of the seécon

odi ment is not necessarily ‘required. -28- Figure 18

shows a fourth enbodi nent of this invention. In the fourth enbodi nent, the
bar 26 does not protrude fromthe end face of the grip 160, but ends in the
grip 160 at a pofisneeAlPROKIA" PIYEHEs 8 add P (G o MO1W Imtlﬁ%s.@n teh@aand
face of the grip 160, a groove 128 is forned which is open fromthe end
face of the(gotpsh6@n) ofbecsecnriigt tive bur 26 ais = prwdeteriiiged 18, a
conductive plate 127 having a U shaped cross section is attached to the
head 120 adpesdtionoonhther gripelbsatothe t tine nth moiding sheoignimpe 160,

conducti ve

pI ate 127 are inserted res&ectlvel_‘}/ into grooves 130 and 131
ie to be inserted Since the bar 26 is exposed so that it can

be seen through this hole 70, the hole 70 is utilized for

inserting a léad of a battery tester as described later.

Figures 16 and 17 show a third embodiment of this
invention. While in the second embodiment, the communicating
groove 30 is formed in a slit extending to the eﬁd of the
shank portion, and thea engagement indentations 58 as the
axidl-direotional Joining structure are provided on both sides
of the communiqating-groove 30, in'the third embodiment, the

communicating groove 30 is 1ndeyandeﬁt of the axial-

.diractional Jjoining structure. Namely. the communicating

groove 30 is separated from the slit portion 49 hsving the

engagement indentations 58 by a barrier 31 which is integral

with the head 120. In the third ombodimegt, the engagement of

the barrier 31 and the bar 26 conetitutes the aforementioned
brushing-pressure supporting structure. 'Thera!ore. the bank

54 of the second embodimapt is not necessarily required.



-and a Qart of the conductive plate 127 is exposed on the surface where the
bristles are studded. A shaft hollow 132, which communicates with the
groove 131, extends in the | engthw se direction of the head 120 and passes

" “through the head 120 until its end face. A spring 126 nade of conductive

materials is inserted into this shaft hceld8w 132. One end of the spring 126

Is secured at the conductive plate 127 by an appropri ate neans, and the

other end of th&igwnendB) shone a)fousth embpiiment ofcthis imeention. 0.

This sprin ortion between the groove

12 - th h th i '
131 and thg’§H§F$ SS%&@W&E&giﬂﬁﬁéiiS%gggghggaéPgﬁﬁﬂ ROE RFPEENYe £HMect ed
to th ti t 7 The | th,. th t] f, t ' 126
ot o S B o e, i, TR o R AR, 45 PR 0,120,
f the i f ' ' iv- 0 i
?he agO\g/(re? é?étrl %gdgs rué%#egﬁggghtaaégga ?5 Fﬁg 5%%%656 [ﬁd%#% %#&;“hgg
spring 126 sadeCdd el g2 16054 Efiﬁ&vﬁf 128¢1pe8Srnied w1 ENSEé LSpennt o the

groove 128 forned at the end face o the grip 160. This causes the bar 26
to be el ecifiroiithe @@ aced oif0 thacge2pdl6li ¥6 thé!eip of bthe bansz6g force

of the spring 126 with certainty, Figures 19 and 20 show a fifth enbodi nent
of this invention. In the fifth enbodi nent, the structure of .

As shoqn in Figure 18, a conductive plate 127 having a U~
shaﬁed cross section is attached to the head 120 adjacent to
the bristles &s both the open end edges of the conductive
plate 127 are inser:ed :anpectivaly into grooves 130 and 131
and a part of the conductive plate 127 is exposed on the
surface where the bristles are studded. A shaft hollow 132,
which communicates with the groove 131, extends in the
1angthwise direction of the head 120 and passes through fhe_
head 120 until its end face. A spring 126 made of conductive
materials is inserted into this shaft hollow 132. One end of
the sprihg 126 is secured at the conductive plate 127 by an
appropriate means, and the other end of the spring 126 ektepdi
out of the end face of the head 120. This spring 126 passes
thfough the communicating portion between the groove 131 and
the shaft hollow 132, and is secured at.and slectrically
connected to the conductive plate 127. 'Thé length of the
pqrtion of thﬁ spring 126 protruding from the end f;ce of the
" head 120 is made longér than the depth of the groove 128
formed in the grip 160.



attaCWing or detaching the head 120 to or fromthe grip 160 as described in
the second enbodinent is applied to a normal toothbrush so that it is

possi ble to make only the snmall head di sposabl e and repl aceabl e, thereby
avoi ding waste of resources.. In the fifth enbodi ment, the identical or
correspondi ng portions are indicated by28e sane nunerals as used in the
second enbodi nent, and detail ed expl anati ons about such portions are

om tted. Nanel Wherhdheheal 320ubhavingf shababove-deser ibedes tructyrei is

hi gher r|g|d , for exanple, nmetals, than synthetic resin which is the

material &€ te the Sﬂaﬂbﬁépy the 4P of thesspring 146 extending o

ﬁ%gguiébye’gﬁlﬁg%mﬁn o dfhthe BoRy £28 O fﬂéﬂﬁﬁd;@&?é”@%&m&”'n tggugh
i i 1Y, 0.
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directi onglay QgNiv0 by 'eiidtzd ]pa‘i”%ghﬁﬁﬁﬁﬁ ductiVh - it

does not. function as a part o ICIUI pat as It oes Int e second

enbodi NENL27FbgUlec Didbingd £o2ca oY &hei ¥pP1&FODIE "PLER VEeStmisty Vari ation

of the fifth enbodi nent for a nornmal toothbrush. In the sixth enbodi nent,
the bar 26 is not nade of metals or other simlar naterials, and it
protrudés fromthe grip as an

Figures 19 and 20 show a fifth embodiment of this

invention. In the f£ifth embodiment, the structure of
attaching or &ataCBing the head 120_to or from the grip 160 as
described in the second embodiment is applied to a normal
toothbrush so that it is posliblo to make only thae small head
disposable an& replaceable, thereby avoiding ;asto of
resources. In the fifth embodiment, the identical or
oorrespondiﬁg portions are indicated by the same numerals as
used in the second emonimant.';nd detailed explanations about
such portions are omitted. Namely, the bai'ZS should
preferably be made of mgterial; with higher rigidity, for.
example, metals, than synthetic resin which is the material of
the grip 160. However, the bar 26 does not have to exhibit a
conductive function, ﬁut it just functions as a shaft for
supporting the head 120. .Tﬁa portion adjacent to the tip of
fhe.bar 26 is exposed through the commnﬁicating groove 36.
Th;s coﬁmunicating groove 30 exists in order to provide the
engagement indentations, which constitute the axial-

directional joining structure, with necessary elasticity, and



integrial part of the grip. In this case, since the bar 26 usually has |ower
rigidity conpared to netals, the bar 26 used in the sixth enbodi nent is

t hi cker than the bar 26 used in the fourth enbodiment in order to provide
sufficient rigidity. Figures 23 through 33 show a seventh enbodi nent of
this invention. Figure 28 is a sectional-3g-ew of nolds when a left or upper
nold 200 and a right or lower nold 100 are separated from each other.
Figure 29 iig dogisamoti dunoitiohcaBoncpart| df theulbndld ipath wstivrddeni ew
of the nolds when the upper nmold and the | ower nold are placed one over
anot her. FAjutbe secomdoeghoddmensw sectional views of the nolds taken at
appropriate positions. The sane nenbers as those used in the first

enbodi ment are given the sane nuneral, and expl anations about such nenbers

itted. Thigg | Gt hb f t th | t
i Trerent 7 om FAGESBEr R, f2' BBAYL; SLrR elpdR SHRALR 10 e
fol | ow ' 1chhale | ' t 2 lmel f 228
of the bar'SE ey Phaos, g FITAR MCAREE?, Sk N Sodaibl, 2%
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the battery-receiving opening 18; that as shown 1 n Figure ottom
wal | of thetheppetlinilgromaceeids, i en@PPO¥btruded vk I gD s ard

predet erm ned di stance; and that the _ .
integral part of the grip. In this case, since the bar 26

usually has lower rigidity compared to metals, the bar 26 used
.in the sizth embodiment is thicker than the bar 26 used in the

fourth embodiment in order to provide sufficient rigidity.

Figures 23 through 33 show a seventh embodiment of this
invention. Figure 28 is a seotionﬁl view of molds when a left
or upper mold 200 and a right or lower mold 100 are separated
from each other. Figure 29 is a plan view of the lower mold.
Figure 30 is a sectional view of the molds when th§ upper mold
and the lower mold are placed one over another. Figures 31
fhrough 33 show sectional views of the molds taken at
appropriﬁte positions. The same mémbers a; those used in the
first embodiment are given the same numera13,~and explanations

about such membérs are omitted.

This iontophorstic toothbrush of the seventh embodiment
is different from the iontophoretic tqothb:ush'ot the first
embodiment in the following points: that, as shown in Figures
23 through 27, the end face 228 of the bar 26 on the side



-supponting groove 230 is formed so that the di stance between the

batt er'y-recei ving opening 18 and the opposite end of- the groove 230 in the
di rection perpendicular to the, lengthwi se direction of the bar 26, is nmade
1onger than the di stance between:the battery-receiving opening 18 and the
end face 228 of the bar 26, thereby fora8hkg a space adjacent to the end
face 228. Another difference between the iontophoretic toothbrush of the
seventh entpresbdte sadthasbristles 10 rzeacham @ MUPPOTSiNG, 8TORYS de

: i ph f the b dof the b 6 i I tiall dinth
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space adj agasa 228!WetRnd prégeféEmined diwtdrde;Pand ®hatndheut side
peri phery of the bar 26 are al so exposed in the supporting groove 244,

t hereby prsupgoegingsgeoover 2300ipofdrmedicsd cthext the idd sitancas betwiesn
supporting groove 244 is fornmed as a part of the conmuni cating groove 30.
-32- As shthe batEegprreceiving openingtif and tthe, opposider emd @Lfokhmrdl y
is formed around the neck portion 28. By
groove 230 in the direction perpendicular to the lengthwise
direction of the bar 26, is made longer than the distance
between tho'b;ttery-recoiving opening 18 and the end face 228
of the bar 26, thereby forming a space adjac‘nt_tc the end
face 228, Another differencs bofwdon the iontophoretic
toothbrush of the seventh embodiment and that of the first
embodiment is that the outside periphery of the base end of
the bar 26 is also partially exposed in the supporting groove
230. Namely, a space exists between at least both side faces
" of the base end of the bar 26 and the inside walls of the

supporting groove 230,

An end face 242 anﬁ its surrounding area of the bar 26 on
the side close to the bristles 10 are constructed similarly to
the base end side of the bar 26. Namely, a supporting groove
244 exists go as to form a qﬁace adjacoﬁt to the end fﬁce 242,
and the tip portion and outside periphery of the bar 26 are
also exposed in the supporting groove 244, thereﬁy prqviding a
space around botﬁ side faces of the bar 26. This supporting

groove 244 is formed as a part of the éommunicating groove 30.



‘virtuelof the existence of this step portion 51, even if sone |liquid such
as saliva drips fromthe bristles 10 of the head 12 when the iontophoretic
t oot hbrush is used, the step portion 51 bl ocks penetration of the |iquid,
thereby preventing the battery fromleaking. This step portion 51 is
preferably fornmed in a brimshape as show@< n the drawi ngs. However, it

should not be ligmited to this shape,__and _the step portion 51 nay be forned,
for exanple, inA8 d@ﬁ?@%é@ﬂFH@HF‘§h35eF“4h?§'s!eﬁtQEw!?E#ﬂQH.5% effective

- f ' f .l ' hb Mt h ' | . head d
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or saliva fromdripping fromthe bristles to the grip. Nunera

i ndi cat es 42niwhey thecd onftophozetitotsvthbruskt £8 hdédM e Stey Forefon he
head 12, where the bristles 10 are studded, to the communicating groove 30,

speci fi cal B} blawks peaetrationi of theoViqild, therebrpreverthsg Adfe are
I ntended to nake saliva easily run into the conmunicati ng groove 30 when
the brist| batteryefram leakingal i va. Nuneral s 248 and 250 indicate hol es
Into which pins in a nold (upper

This.step portion S1 is preferably formed in a brim shape
as shown in the drawings. However, it should not be limited
to this.shapg. and the step portion 51 may ba formed, for
example, in a depfessed daﬁt shape. This step portion 51 is.
effective for not only the type of iontophoretic toothbrush
with an integral he;d and grip, but also for the type of
fontophoretic toothbrush with a head and a grip which can be
separated. Moreover, the step portion 51 is also effective
for a normal toothbrush which does not function as an
iontophoretic toothbrush, because it is capab;e of praventing

& toothpaste or saliva from dripping from the bristles to the

grip.

Numeral 246 indicates small groovel'which are formed to
extend from the surface of the head 12..whera the bristles 10
are studded, to the communicating groove 30; specifically
toward the sﬁpporting groove 244. The small grooves 246 are
intended to make saliva easily run into the communicating

groove 30 wvhen the bristles 10 get wuf with.saliva. Numerals



7ol d) (hereinafter described) for supporting conductive bars are inserted.
An exanpl e of the nmethod for manufacturing the iontophoretic toothbrush
according to the seventh enbodi ment is hereinafter explained especially
about the shape of the nolds, with reference to Figures 28 through 33. In
t he seventh enbodi ment,. expl anations are €#3ren about t-he came in which a
~vertical formng nachine is used. Concerning the |Iower nold 100, nuneral

110 i ndi cat &4& AR A3Q dasigate hedes dntooRhigh pénssinnawmeld (upper
bristles 10 _ar.e,stydded. nmer 144 _indicates a supportin rojection for
form ng the“‘ﬂ@orﬁﬁﬁf%ﬁ i?@"&'ﬁ'jbéggntf°i"'o‘l‘ﬂg°§££“?a€ 4‘391: Yo hars,,
26 on the yq};(ﬁ(ﬁgﬁ%ﬁﬁthe bristles 10. Nunmeral 140 indicates a raised
portion for Tormng € conmmuni cating groove 30. Nuneral 136 indicates a

ri ng-shaped projection for formng a groave in which the Oring 36 is to be
pl aced. Nuneral 118 indicates a cylindrically raised portion for formng

the battery-receint kanple ¥ the hethodl rd2’mandrast®sisg Cvhé Ndri cal
projection with a small dianeter for form ng the spring-receiving opening
22. Nurer al ivnrophtiredties toothbrashi ageprdingt tonthersévent Cetibediment -
supporting a;oove 230 adjacent to the end face 228 of the bar 26 on the
si de opposi hereinafites lexplained; sispeciallyhaboutithe hshape -&f-the
molds, with reference to Figures 28 through 33. In'the
seventh embodiment, sxplanatidnl are given about the case in

which a vertiéal forming machine is used.

Concerning the lower mold 100, numeral 110 indicates
respective projections for forming holes in which the brisiles
10 are studded. Numeral 144 indicates a supporting projection
for forming the supporting groove 244 adjacent to the end face
242 of the bar 26 on the eide close to the bristles 10.

~Numeral 140 indicates a raised portion for forming the

communicating grgove 30., Numeral 136 indicates a ring-shaped
projection for forming a groove in which the O-ring 36 is to
be placed. Numeral 118 indicates a cylindrically raised

- ' portion for'rorming the battery-receiving opening 18. Numeral
122 indicates a cylindrical projection w;th a small diameter
for forming the spring-receiving opan1n§ 22. Numeral 170
indicates a iuppo:ting projection for forming the suphortinq
groove 230 adjacent to the end face 228 of the bar 26 on the
side opposite to tha bristles 10. On the other hand, in the



upper nold 200, Nunerals 148 and 150 indicates pins for respectively
supporting the bar 26 from above. In order to formthe iontophoretic
toothbrush with the bar 26 integrally contained inside, first the bar 26 in
set at a predeterm ned position of the lower nold 100 as shown in a virtual
line in Figure 26. Figure 30 shows the st¥e of the nDIds after the bar 26

is set. The end face 242 of the bar 26 is suggorted the sup orting
proj ect i on WPPAT Medq (R0G Aumezad s 148 apd &p0: tadicates rted by

t he supporti on 170 t her eby, sec reI settllng the axi a
di rection 5?4%#%4%%‘ ﬁ FPBEr % BRYSr 33, at |east side
faces, especially both S|de faces of bot h ends, of the bar "are held

| aterally between supporting wall, 141, 143 and 171 of the |ower nold 100.

‘Accordingly, t h&:.ﬂ%%{dzo%ooffokhethaf matk.%bﬁié %@éﬁg@éﬁéﬂn Sf fad ection

is also securely settled by the supporting t he
| over ol dbaBeesuant@fg:huaye&bsttamﬁadOinibeie SLPPE thd ba¥ 26 {¢ lget 48} aNd
171, the aforenentioned spaces are fornmed at |east on both sides of both
ends of the predaitermined poisditigni efcthel bower asld 100 a8 shawn etn W and
- 32, when the upper nold 200 is put together with the |ower nold 100, the
bar 26 is yép'p@mledinp dneFignze128. anBigese { 3@ ehowa cthe fetats of cthe| v

setting the bar 26 at predet erm ned position Engagenent faces 155
molds after the bar 26 is set. The end face 242 of the bar 26

1s supported by the supporting projection 144, and the other
end face 228 of the bar 26 is supported by the supporting
projection 170, thereby securely settling the axial direction
of the bar 26. |

As shown in Figures 31 through 33, at least side faces,
especially both side faces of both en#s, of the bar are heid
laterally between supporting walls 141, 143 and 171 of the
lower mold 100, Accordingly, the position of the bar in the
horizontal, widthwise direction is also securely settled by
the supporting walls 141, 143 and 171 of the lower mold.
Because of the axistence of these supporting walls 141, 143
‘and 171, the aforementioned spaces are formed at least on both

sides of both ends of the bar after the molding is completed.

As shown in Figures 30 and 32, whqn the upper mold 200 is
put together with the lower mold 100, the bar 26 is suppofted
by the pins 148 and 150 from above, thereby securely seatting

the bar 26 at a predetermined position. Engagement facee 155



~35- of both the noblds are positioned at a center line of the bar 26 to
make it easier to take the formed toothbrush out of the nolds. A body of

t he iontophoretic toothbrush, containing the bar 26 inside, is formed by
filling the hollow formed in the nolds, as shown in Figure 30, with resin.
As descri bed above, even if the bar 26 +35+ntegrally formed wth the body
of the toothbrush, positioning of the bar 26 can be perfornmed easily and
cert ai nl y.of Thethfthe melds narepesitioned aic & sensernd inenplti thedbaznd
mass production of the iontophoretic toothbrush is also possible. Since,
speci fi cal49 9 make it pasierien)take the,formeds sopthbrughjoutjefs £hes of
the bar 26 on_.the side close to the bristles 10 are fornmed so that they are
support ed e comuni cating groove 30 which functions as the |liquid
pat h. Because of this reason, the structure of this iontophoretic

t oot hbrush is not conplicated conpared to the conventional iontophoretic

toothbrushes, aichédd é#neld Ubidpndiuillc WaokhRIGRES aShBatnilG BRe 26 has

a circular cross section, ere 1S no determned circu renti a I rection

to be set pdeR6 hfnPfde,201s SEdsifed by T2 1TINGS thého 118K Lokine@28hCthB0
automate the operation of setting the bar 26 at the nolds. Figures 34

through 3&ncldey cas cslyivr twiFigurmnt30)f wilths veatanti on. The eighth

enbodinment is different fromthe

As described above, even 1fltho bar 26 is integrally
formed wieh-tﬁa body of the toothbrush, positioning of the bar
26 can be performed easily and certainly. . Therefore, the |
manufacturing procegs can be simplified, and mass production
of the iontophoretic toothbrush is also poéﬁibla. Since,
specifically in the seventh embodiment; the end face 242 and
side faces of the bar 26'oﬁ the side close to the bristles 10
are formed so that they are supported by the communicating
groove 30 which functions as the liquid path. Because of this
reason, tho.structurc of this iontophoretic toothbrush is not
complicated compared to the conventional iontophoretic
toothbrushé#, and its function will never be hindered. Since
- ' the bar 26 has a ocircular cross section, there is no
datermined ciréunferential;diraction to be set when the bar 26
is fed to the molds. This'nakos it easier to autom;te the

operition of setting the bar 26 at the molds.

Figures 34 through 38 show an eighth embocdiment of this
invention. The eighth embodiment is different from the



. seventth enbodinment only in that it does not have a conmmunicating groove at
the bar 26 on the side close to the bristles 10. Nanely, the tip portion of
the bar 26 on the side close to the bristles 10 extends and is exposed over
-t he surface of the head 12 through a hole 260 in a curved area at the neck

portion of

the head 12, and ends at the-3&sition i mediately before the

bristles 10. Alnost semcircular part of this exposed tip portion of the

bar 26 is
section, f
semn circul
surface of
ret ai ni ng
adj acent t

side faces ©

groove in

t he conductive pat

the bristl
nol ds for

seventhjenbodiment only in cthat A3> does/po¥ haverndcircul ar cross
orned on the surface of the head 12, while the remainin
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£he 18edik UpdHei 6x NOF cthed Hdad12)f dndc eidis &€ thiedpbsidRomhows
form ng the iontophoretic toothbrush of the eighth enbodi nent.

In the | onbmmedlatdDP, beforepthe ibristies IR  odmssgpaesmicdrentarapa®® i n

t he axi al
sem cir.cul
edge 364 f

direction is formed, and the edge 364 contacts with the

of thisiexposedhtippbrtinn 2P thie bax R&r iB6recelivedsbyperting
ornms the above-nenti oned space 264. The

retaining groove 262, having a semicircular cross section,
formed on the surface of the head 12, while the remaining
semicircular part of the tip portion of the bar 26 protrudes
from the surface of the head 12, and the end face 242 fits the
end face of the retaining groovae 262. Hences the eighth
embodiment also prévides a space 264 adjacent to the end face

242 of the bar 26 and a séaee 266 ad:acant'to both side faces

' of the bar 26. As described above, there is noc communicating

groove in the eighth embodiment as thafe is in the seventh
embodiment, and the conductive path is constituted by the
surface of the head 12 between the bristles 10 and the exposed

portion of the bar 26.

Figure 39 shows molds for roiming the 1ontobhorat1c

toothbrush of the eighth embodiment. In the lower mold 100, a

\supporting'edge 364 for support;ng the bar 26 in the axial

direction is formed, and the edge 364 contacts with the
semicircular portion of_the end face 242 of the bar 26; This

supporting edge 364 forms the above-mentioned space 264. The



.-37- qutside periphery of the exposed portion of the bar 26, especially
both side faces, is held between inside walls 366 of the groove which is
formed in continuation with the supporting edge 364 of the |ower nold 100,
“thereby preventing the bar 26 fromnoving in the axial direction. The space
266 is formed by the existence of the ingde walls 366 of the groove. The
other end of the bar 26 on the side opposite to the bristles 10 is not

di fferent éuewidécparipere sl Nthe Wagowad bokii€osi® eﬁzp nt. In the
ei ght h enbodi nent, thépengagenént faces 15?050??§s%gnJ&h t é?;urfaces of

the head. dpentelly béth sidesdfacasc i heddubatRbes 'tnd 16 'waDls 66 Wi th
regard to the fornmng of the head can be further sinplified, conpared to

the seventof cttmdrreone whichds Kermad dndconghntatibndritntthe t he
supporting grooves for supporting the end faces of the bar in the axial
di recti on BHRPOF IR AEe 16 9%%#&#’0'@%#&1#&68. othersby preeenting

fﬁEdﬁﬁLLX?ﬁ’-ﬁ}ﬁ j%ﬁ’%%iﬁ’ vi*éqq% SRR dippetiong gmace e,
So a5 to b Ahed BF IV B el S nrle Tphda B@éﬁ%é@%@i 3?”3”““ o
proj ecti orbzé\@.;@ovefhe t&a\éfvm B the bR 26°BROLETH &e Urposite to

the bristleq 10 is not different from the corresponding

portion of the seventh embodiment. In the eighth embodiment,

the engagemené faces 155 correspond with the esurfaces of the

head. Because of this reason, the structure of the lower mold

100 with regard to the forming of the head can be further

simplified, compared to the seventh embodiment.

In the seventh and eighth embodiments, the supporting
grooves for supporting the end faces of the bar in the axial
direction are provided gt the respective end faces of the bar,
and the conductive bar is supported at both ends in the axial
direction by means of the supporting projectioya posit;oneg at

| the supporting grooves. However, without limiting to the
above structure, the toothbrush may be constructed so as to
support only one end face of the bar by using a supporting

projection.

Moreover, the saventh and eighth embodiments are
constructed so as to hold the side faces of the respectivé end

faces from-both laferal sides. However, without limiting to



-constructed so as to hold the side faces of the respective end faces from
both | ateral sides. However, without limting to -38- the above ,
structure, other neans nay be used, for exanple, the bar may be supported

“in the lateral direction by using nmagnets. Nanely, in addition to the
supporting structure at |east at one end-ggce of the bar, nmagnetic force
may be applied to at least the lower nold and then the bar nmay be set at a

desirabl e pele tasbvdys tRisEurd, (d¥hex disdins Ayl ba Quaaor PopJerampie) i the
and the binding power of the magnetic force. In the seventh and ei ghth
enbodi ment hare yAR i  supported)iinthebdaiterial disecthonhbyhuaingrti cal
form ng machine is used. However, without limting to this type of machine,
a hori zont MagnAtHng Famreinhe mpddiddone tgsthe pupheEsing eRFrugtHre2ashow a

battery tenter for detecting the-eféﬁftiveness of'ihe battﬁ$¥ 14 cont ai ned
in the i ontiRART AT RSN AAGPe Af Eh% 24T, magBesic AaTce PAE, Peourt h,

b ﬁifvfﬁf‘éf‘at?ﬁié@%%@é‘bﬁﬁi 45 50 Jomey prad Eé?i&#ﬁ%%ﬁsﬁéiaﬁye ?ef’% °
Formed i n &Y & Hdeend g R o ¥ Rboli o the) PhBpSrR fxPAE] 7, \c°
fol _ded Par i gfiod g o b idnd a3 tha" 5104 hg?POklE" o 2PHla*magnetic

_to:ce.

In the seventh and eighth embodiments, explanations are
given about the case in which a vertical forming maéhine is
used, However, without limiting to this type of machine, a

horizontal forming machine can also be useq.'

Figurasl40 through 42 show a battery tester for detecting
the effectiveness of thq battery 14 contained in the
iontophoretic toothbrush described in the seoon@,'third,
fourth, seventh, or eighth embodiments. A body of this
battery ta#ter is made of a thin plate material such ag paper

- or synthetic resin with relatively sufficient rigidity. As
shown in Figure 42, this thin plate material is formed in a
reetaﬁgular shape. This body 80 is folded in half and the
folded parts of the body 80 are placed oﬁe o§er another, and a
pair of holes 82 are formed along this center line at which
the body 80 is folded. Mbreov#r, substantially semicircular

holes 84 are formed symmetrically about the folding line.



: pair of holes 82 are forned along this center Iine at which the body 80 is
fol ded. Moreover, substantially semicircular holes 84 are forned
symmetrically about the folding |ine. -39- Alight emtting diode
-avail able on the nmarket can be used as a |light emtting neans. .The

i nventi on does not require any additional39reatment such as addi ng ot her
menbers in order to extend | eads of the light emtting di ode avail able on
the market. Thed ildghtcemititiggddiade; available onthe razket can hner

such that a pair of | eads 88 extend al nbst metrically froman illum nant
86, At the Uefe 8% &,ddoht, SmIEELRG: ROEAPe . ANR GIBYRREASH dRSEIRRK, in Fi gure
41, the body 8Q is fold

, i.n _half wth the . leads beipng. inserted into the
ol es 52, SAFURS ARR, A sdoRRY, sEaelnent, nidh ap Adiad SR meureRe ;o
corr espondyfgoiie®s ¢ wxtifia’ 268l 82" e Oh%}t@ mﬁ&%q@g e plde!
by an approprirate neans such as an adhesrve previ ously pasted over e
fol ded parpg ¢he! Barkedy 80. The effectiveness of the battery can be
detected, as shown 1 n Figure 40, sinply by inserting one of the | eads 88
protruding fromthe body 80 into the hole 70 forned on the grip 160, and by
maki ng the other | ead 88 contact with the.bent portion 38 of the conductive
plate 32 whi ch Thewddgiitaemittinggcdbode ois cisudlkly reqnstructeddrtqa if the
battery is

. manner such that a pair of leads 88 extend almost
symmetrically from an illuminant 86. At the time of use, the
respective leads 88 are bent as shown in Figure 41, the body
80 is folded in half with the leads being inserted into the
holes 82, and the illuminant 86 is placed in an opening formed
by a pair of corresponding holes 84. The folﬁed parts of the
body 80 are glued together by an appropriate means such as an
adhesiva previously pasted over the folded parts of the body
80. The effectiveness of the battery can be detected, as
shown ih Figufe 40, simply by inserting one of the leads 88
protruding from the body 80 into the hole 70 formed on the
grip 160, and by making the other lead 83 contact with the
beat portibn 38 of the conductive plate 32 which is wound
around the bottom of the grip. As a result, if the battery is
aeffective, the illuminant 86 emits light and the effectiveness
of the battery is confirmed, In addition, in order to expiain
how to use this battery tester, it is preferabls to displayla
picture on the surface of the body 80 as shown in Figure 40 to
specifically inform a qndr that an anode and a cathode of the

leads should be made in contact with predétermiﬁed positions,



effectiyve, the illuminant 86 enits light and the effectiveness of the
battery is confirnmed. In addition, in order to explain howto use this
battery toster, it in preferable to display a picture on the surface of the
body 80 as shown in Figure 40 to specifically informa user that an anode
and a cathode of the l.eads should be nade-4@+ contact with predeterm ned
positions. -40- Figures 43 through 45 show a variation of the battery

tester. A body sFhigures43 fhrangh 45,9hgmng varietienguof thecbatteryon t he
92 whi ch isgg Sggarate menber fromthe

f f b 90 Wit h
base 60, and RES-ui fy Rai S JR imome tRugsed aging| 8| TAFHAREUERT and
94, | t t , the b 0 I
34 for the T95eEH B1 SIE HRE Susic® BEH BeB A0CHTER 8 Sover 97 nehtch 180"
dth ' hep] ' [th
e mde of - faseP iRk ReE FroifiEle Basd'bhhd B Celhuly Slaall 01 T
materials ofogerhaice A ru1d 63 160V the 11 famiRAnLHE dith 'rddvds o9, O1n

ei ther paper or synthetic resin, and any thin plate materials are

accept abl e shilchnghas lieads 88c extendpbagedformé@Von!tKe bade B0 2ixable
above, this invention has a superior effect that it can provide the

i ont ophor et 84 't dorhithes i ldumiaankl 860bshHormed aalso axi Vthe edWer 92,
Accordl ngly, the invention also has an effect that it is capable of
satisfyi ng Be&h the bgse 90 and the cover 92 may be made of paper or
synthetic resin, or either one may be made of paper and the
vy . _
: other may be made of synthetic resin. Purthe;. the materials
of the base 90 and the cover 92 do not have to be limited to
elther paper or synthetic resin, and any thin plate materials

are acceptgbla as long as they are available at a low price.

As explained above, this invention has a superior effect
that it can provide the iontophoretic toothbrush or normal
toothbrush at a very.low price. Aceordingly. the invention
also has an effect that it is capable of.satisfying the

consumers' demands and of contributing to the health of human

taeth.



. consyners demands and of contributing to the health_of human teeth. -41-
What 'is clained is: 1. An iontophoretic toothbrush, conprising: a head
studded with bristles; a grip which receives a batter |ﬁ1 “ | at e

- which has a U shaped cross section and which in pl acemmmlm" gll “ﬂl art
of the outside surface of the grip; and~fhtlined porti‘ons which ate ¥ orned
on said ouhgide surﬁage f,the.grip and which expand and gui de open and
edges of tHE8&ABCLATBeR| 482 when the conductive plate is attached to the

grip; wherein one electrode of said battery is electrically coaductible
with maid bristles, while the other electrode of the battery is

el ectrically comduct gl ' NECH éﬂ%?ﬂ?% | ont ophoretic
t oot hbrush accorﬂai ngh OE%%J%&?gﬁ‘grel n lisﬁailq'ld’(iiéon u tiiv'eing!ate has
engagenment portqORgadl stii8dedcwith befWeres i ch protrude inwardly to hold
the grip when the attachment of the conductive plate is conpleted and said
engagenent portaogfipawhighi secetveson thettersy; ned portions of said grip to
expand the open end edges of the conductive

a conductive plate which has a U-shaped cross section and

which is placed on at least a part of the outside surface of
the jrip: and

1ncli£ed portiohs which are formed on said oﬁtsida

3. surface of the grip and which expgnd and guide open end edges

of Fhe conductive plate when the conductive plate is attached
to the grip:; |

wherein one electrode of said battery is electrically
conductible with said bristles, while the other electrode of
‘the battery is electrically adnductiblo.with_the conductive

plate,

2. An iontophoretic toothbrush according to Claim 1,
wherein said conductivo plate has qngageﬁent portions at its
open end edges, which protrude inwardly to hold the grip when
the attachment of the conduot1v§ plate is completed, and said

" engagement portions ére guided along the inclined portions of
said grip to expand the open end edges 62 the conductive

plate,

3. An.iontophorqtic toothbrush according to Claim 2,

wherein said battery is placed in a recess formed on a part of



. plate; 3. An i ontophoretic toothbrush according said

battery in placed in a recess fornmed on a part of e of
the grip, and said conductive plate is placed in a lmg 'HWHI]“ sai d
. conductive plate contacts said other electrode of ‘s Ltemy an covers
the battery. 4: An iontophoretic toothBR8ush according to Caim 3,

" wherein said inclined portions are positioned at four corners on the

surface of the Rrfagmcps §HPd§F§E-es§n¢534¥# iRenrdugtivie plase  d& plagad: e
has sai d eng genent gortlo t the ogﬂméons correigbndln to éegdfuﬂlned
portions at*Bh® MBBReL PHERS t 8t sa ding to

dot henabl o PEBRP<ATRCSPPRS 7 SRI3AEkaf i PR B 3R g o

Claim5, wherein a step portlon is formed at a position between said.
bristles and the conductive plate. 7. An | ont ophoretic toothbrush

according to Clagm5, phetSheo bﬁéti%ﬁkﬂ&d@%ﬁomﬁﬁu% Qalw @,i al s

and which is connected to said one el ectrode of said battery, proJects from
said grip, whéreinrsatdsthdlited porticies «£rd Posirddned) @ty Poirocorhers

receive said bar when the head is attached to the
on the surface of the grip where said recess is formed, and
the conductive plate has said engagement portions at the
positions corresponding to the inclined portions at the four

1 1
? ' COrnars.

5. An iontophoretic toothbrush according to Claim 1,
wherein said head is constructed in a manner attachable to and

detachable from said grip.

6. An iontophoretic toothbrush according to Claim 5,
wherein a step portgon is formed at-a-position between said

bristles and the conductive plate.

7. An iontophoretic tcothbrush according to Claim 5;
‘wherein a bar, which is made of conductive materials and which
' i _ is connected to said one slactrode of said battery. projects
from said grip, and wharein said head 1#e1udes‘a bar receiving
portion to reagivé said bar when the head ie attached to the
grip, and a liquid p;th which communicates said bristles with
the bar receiving portion to make the bristles and the bar

electrically conductiblé by using liquid as hedium.



_9grip, jand a I|qU|d pat h whi ch communi cates said bristles wth the bar

recei VI ng portion to make the.bristles and the bar eumnwmﬂlgﬂm[‘ cti bl e
by using liquid as medi um -43- 8. - An iontophor

according to Caim?7, wherein the |nnernD§é end or th& atead adj acent
thereto of said bar receiving portion is nNstructed to hold at |east the

L ont ophor et i ¢t oBt hor B8 (ERESPAPRE LS EPaftbiidh ied it 35 G ¥ g
of conduct | yoFyu Lo 18ANCMIMETehd SETPES! Ebd WS URLARY P l1d e

battery, is provi on sal p, and ereln sal

conductive Baﬂfbsscbmﬁgcsaae%adﬁOcmﬁmem Hd1a wqdéﬂtﬁwm to
the grip, and a liquid path which communicates said bristles with the
conductive porbtont orneke abeabadjatent atiterdrs e e Gar cridedveaiducti bl e .
by using liquid as nmedium 10. An iontophoretic toothbrush according to
Claiml, wherein said head and said grip are constructed in a united single

menber. 11. An |ontophoret|c t oot hbrush, -conpri sing: a head studded with
bristles; a grip9whi chmi !,OPHPEb?E@tWt?P%%M:F%@WWGCFFQ &aimda
i | | h whi
bat ey 1 EnStothh har Whik 20%RShe ¥ SRR WA Re e it
is connected to said one electrode of the battery, is provided

on said grip, and wherein said head includes a conductive

f ’ member to be connected to said bar when the head is,sttﬁchad
to the grip, and a liquid path which communicates said
bristles with the conductive member to make the bristles and

the bar electrically conductible by using liquid as medium.

10. An iontophoretic toothbrush according to Claim 1,
. wherein said head and said grip are constructed in a united

single member.

11. An iontophoretic toothbrush, comprising:
a head studded with bristles;
a grip which is integral with said head and which
“ receives a battery 1n'a substantially disc’shape; and
a conductive plate which is placcd'on_at ;aaat-a part of
the outside surface of said grip;
wherein one eleqtrode of said battery is construoted to

be electrically conductible with the bristles through liquid,



. the qutside surface of said grip; wherein one eIeE?FBHE—B?_EETH*BQTFéry S

constructed to be electrically conductible with thgmmm , h

li quid, -44- while the other electrode of said ﬂ,lﬂmy lﬂggically

- conductible with said conductive plate. 2. An iontdphbretic*tdothbrush
according to Caim21l, further conprising a conductive bar of which one end

s connect g el dfer ASctRde0h s BhdaPBRE EEYy D eBlotigdLtpe Ot her

reaches close to e bristles of sai e other end of said

conduct i ve conduct 191 Wiithalgaldc eoddabtby8 plavesaid bristles through a
conductive path in which liquid exists at |least partially. 13. An

I ont ophoretic toothbrush according to Caim1ll, wherein a recess is forned
in a direction perpendicular to the |l engthwi se axis of the grip at the
position on onelZace Ax iontopbdretdct toathbrush caceordingcte Glaim 11,
conductive plate is nounted, -and wherein a battery is placed in said
recess. 14furkheT,ogprdsing: & sopductive ey ef (Which one AnS idherein a

back surf CeRIRCEA: SO0 MAL FPE BLAPEEDEeBE SELf Paveat 4Rd SR BHTEN:

manner. 15 oy daab MhNchles® 1806 BhUehe SRIREISH S fad¥Yudd " dlsebeld
the other end of said conductive bar is-Qlectriaally
'ccnductibli with said briatiei through a conductive path in

) } which liquid 'exists at least'partially.

13. An iontophoretic toothbrush according to Claim 11,
'wherein a recesg is formed in a diiection perpendicular to the
lengthwise axis of the grip at the position on one face of the
body portion of said grip, where said conductive plate is

mounted, and wherein a battery is placed in said recess.

14. An iontophoretic toothbrush according to Claim 13,
wherein a seal member is disposed between the ocuter periphery
of the recess and the back surface of aa;d conductive plate to

seal said recess in a watertight manner.

15. An iontophoretic toothbrish, comprising:
a head studded with bristies;

a grip which reoeiveé'a battery;



_ a grijp which receives a battery -45- a bar made of conductive materials,
with its one end connected to one el ectrode of the mnm‘mlmmmmt Its
ot her end reaching close to the bristles of the heJ | at e
- which is connected to the other electrodgef the battery, “anll which is
pl aced on at |l east a. part of the outside surface of said grip; and a

conduct i ve pat h 4 fhaibinidite Uf \RndRichaVd BAtbEML b CwPERSiEE0he bRE SUrface

of the head, exists at least partlally, whereln the ot%er end of said bar

is el ectri Gindnedxad W idie dlddtrodda BFi thbcbattesydhakdi WitRNiitet b¥RepPat h,

said head and said grip are integrally nolded in a state with said bar

pl aced i nsied rmewthing closen topthe dalattes of the kheadf ace of the ot her
end of the bar, said space corresponding to a nmenber to be placed to
support sai d end faenduativie: pliate whigh dsngonnected tortheietherc

t oot hbrush according to Caim 15, wherein there is a second sp cgggQLacent;

to both si alockradeof fhe,hasterys spdsyhichals Rhrged LR At .

CO1 1 £OPON i 0 30 PRI SRl ol B5EH, ke PRRAL 00L Lhe side

G ai m 15, a conductive path in which saliva, extending from the '
bristles to the surface of ¥he head, exists at least
'partially..

Ty wherein the other end of said bar is electrically

conductible with fye bristles through said conductive path,
said head and said grip are integrally molded in a state with
said bar placed inside, and there is a space adjacent to the
end face of the other end of the bar, said space ep:responding
to a member to be placed to support said end face at the time

of molding.

16. An iontophoretic toothbrush according to Claim 15,
wherein there is a second space adjacent to both gside faces of
the other end of said bar, said second space corresponding to
a second member to be piaced to support:both the side faces at

"1  the time of molding.

17. An iontophoretic toothbrush accoerding to Claim 15,
wherein there is a third space adjacent to the end face of the

one end of said bar, said third space corrasponding to a third



wher ei n there Is a third space adjacent to the end f d of
said ‘bar, said third space corresponding to a third Inml "@ ﬁﬁﬂj&@ﬁ be
pl aced to support the end face at the tine of noldi ng:i"1e. oretic

t oot hbrush according to Caim 17, wherein,jhere is a fourth space adjacent
to both side faces of the one end of sai ar, said fourth space

 oces Bt HsebRE 5P R BHRESRTEe Mol YHRE R B, A el BT

Cl ai m 15, “ﬁgi&iﬂq? step portion is forned at a position between said head
and said conductive plate. 20. An iontophoretic toothbrush, conprising: a
head studded with bristles; a grip which receives an battery; a bar nade of
conductive materials, with its one end connected to one el ectrode of the

battery, and w t18Jtsaat bentsphbretid i tuptHbraimh accoedingstbeClaliim 18, head;
a conductive plate which is connected to the other el ectrode of the
‘battery, arwhebelih thepéaieca ofcurrth espacen gijacent thebothssddesFacsse off
said grip; and a conductive path in which saliva, extending fromthe
bristles totheconerendcofisaid bard sald fourth spase corresponding to a

fourth member to be placed to support both the side faces at
the time of molding.

» . 19. An'iontophoretic tcothbrush according to Claim 15,
wherein a step portion is formed at a pasi;ion between said

head and said conductive plate,

20. An iontophoretic toothbrush, comprising:

a head studded with bristles;

a grip which receives an battery;

a bar made of conductive materials, with its one end
connected to one electrodq'of the battery, and with its other
end reaching close to the bristles of the head:

a conductive plate which is coﬁnected to the other
electrode of the battery, and which is placed on at least a’

‘| part of the outside surface of said grip; and
a conduotive path in which saliva, Sxtending from the
- bristles to the surface of the head, sxists at least
partially;
wherein the othaf end of said bar is eleéﬁrio&lly

conductible with the bristles through iaid conductive path,



‘partiélly wherein the other end of said bar is el ectritcatty conductible-

with the bristles through said-conductive path, -47 ' aid
grip are Integrally nolded in a state with said bar pllﬂmlmamgﬂﬂamz

there is a space adjacent to the end facgyof the one e af ] , i d
space corresponding to a nenber to be placed to support the end face at the

time of ‘Mol dhedd art 0 QY Gre” 1:t4gHA1Y mBTAGATLAa! BrEYAl BU2R.

wherein there is a second space adjacent to bo e faces o one end

of said bajaid &k st sgrEile; Oldnd thisteNdsl & 3paceoadjABERe! tbothe

pl aced to support both the side faces at the tinme of nolding. 22. An

i ont ophor eand fams Mf the axrehidieft ché bam 2éaidhspace torrespendihyird

space adj acent to the and face of the other end of said bar, said third

space cor ri&sHMAmRenR Eo hehinlagesiter supportpthecandofacppatt thactime face

at the tinmg of nmolding. 23. An iontophoretic toothbrush according to daim

22, wher eidf MAAHRE: 3 fourth space adj acent to both side faces of the
~other end of said bar, said fourth space corresponding to a fourth nenber

to be placed to support both the side faces at the tinme of nolding.

21, An iontophoretic toothbrush according to Claim 20,
ﬁhorein fhege is A'second space adjacent to both side faces of
the one end of said bar, said second space corresponding to a
gecond membor;to be placed to support both the side faces at

the time of ﬁolding.

22. An iontophoretic toothbrush accoiding to Claim 21,
wherein there is a third space adjacent to the end face of the
other end of said bar, said third epace corresponding to a
third member to be placed to suyport'the end face at the tima

of molding.

23. An iontophoretic. toothbrush according to Claim 22,
vherein there is a fourth space adjacent to both side faces of
the other end of said bar, said fourth space corresponding to
a fourth member to be placea to support both.the-sida faces at

the time of'molding.

24.. A foothbrusp. comprieing:
a head studded with bristles;

a grip to be held by a ueer; and



<24, Aitoothbrush, conprising: a head studded with bristles; ri t 0: be
held by a user; and -48- a neck portion between fmlmmm& E d grip,
wherein said head is joined to said grip at the pos

portion in an attachabl e and detachabl e manner. *A toot hbrush accordlng

to Claim24, wherein a step portion is 448+ed at a position between said
bristles and a portion gripped. by a user. 26. A batteré tester ‘for

detecting the f'&%‘?‘F Q)fb%%tﬂﬁéd/hplﬂéce&dl gadd g54Pophoretic
t oot hb h, t f t hi t d i ght
em tting. means AR adid Haad s, Baned 30, dakd orlonetiheoprLsioneas
P11 i nantS8 dhid AL Pl ﬁ?ﬂ yadhat13” gRa ySsaPAaRle pashat! o2

constructed to bend toward the sanme direction and to protrude outwardly
fromthe body. 27. A battery tester according to Caim26, .wherein said

thin plate i s @Bpogectodtibash avtordingtbeClaincas). wRérefnbat heér ,
tester according to Claim?27, wherein said body is constructed by folding

up a trur1ndzuﬁnun1dntqﬁmndrq;tampdiﬂtiqw detweencsaydrbpistbes, anddasai d
light emtting
J portion gripped by a user.

26. A battery tester for detecting the effectiveness of
: ) a battery plaéed in an iontophoretic toothbrush, comprising:
a body consisting of a thin plate; and |
a light emitting means which is retained by said body and
in which a pair drlleads extend from an jilluminant in a
substantially symmetric manner, , R
wherein said.illuminant is secured at said body, and a

pair of said leads are constructed to bend toward the same

direction and to protrude outwardly from the body.

27. A battery tester according to Claim 26, . vherein said

thin plate is cohposed of paper and/or synthetic resin.

28. A battery tostér according to Claim 27, wherein said
body is constructed by folding up a thin plate or by placing
two thin plates one over another, and said light emitting

means is retained between the folded parts of thé thin plate

or the laminated thin plates.



‘means!is retained between the folded parts of the thin plate or the

| am nated thin plates. -49- 29. A battery test a|n126
Wherein one of said |leads is connected to a condu "ﬂn mmmﬂm\
connected to one el ectrode of the battery placed irf tlfe Lontopnoretic

t oot hbrush, and the other lead is conneéged to a second conductive nenber

which is conne oth | ectro t.he er.
tester accordl é) to CP g%g?’éﬁe%dﬁ‘ﬁ?ﬂ ‘a’ d[itrﬁn 2& og'g' avalqﬂa e on
the rrar kebe §ai'§efe&assfkdc“ugg&t§&n‘%$'i‘gbmiw Hm:aqﬂﬂdlp'lﬁf any
ot her yers or processing trea
connected to one electrocde of the battery placed in the.
iontophoretic toothbrush, and the other lead is connected to a
second ccnductive'mambor which is connected to the other

electrode of the battery.

30. A battery tester acéording to Claim 26, wherein a
light emitting diode available on the market is used as said
light emittiné means, without addition of any other members or

any processing treatment.



