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TOOTHBRUSH

- The present inven;ion relates to a toothbrush.

Variéﬁs kinds of manners for cléaning teeth by é
T toothbrush have béen suggested sé far, and, above all, a so-
‘called Bass or scrub-method, in which-bristles of a
tooﬁhbrusb are substantially reciprocated in the axial
direction of ‘the main body of the toothbrush at a short
stroke of seyefal millimeters, has been recently recoénized
to be the most effective in removing plagque. However, a
pressure at which an ordinary person presses the bristles
against teeth is appro#imately 300-500g. 1In this case, Ehe
bristles of an ordinary toothbrush curl up at the ends, and
itlis difficult for the distal ends of the bristles to reach
a portion between teeth or between teeth and gums where the
plaque is apt to collect. Even if tﬁe endé of the bristles
reéch tﬁere, since they cﬁrl up, a satisfactory brushing
effect cannot be-obﬁained. As a result, it is not expected

" that the plague will be removed by reciprocating the
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tggthbrush have been suggested so far, and, above all, a so- called Bass
oF scrub nmethod, in which bristles of a toothbrush are substantially
reciprocated in the axial direction of the main body of the toothbrush at
~asshort stroke of several nmillineters, has been recently recognized to be
_the_nDst effective in renoving plaque. However, a pressure at which an
ordinary person presses the bristles aga nst teeth is approxinately -
300-500g. In this case, the bristles of an ordinary toothbrush curl up at
the ends, and it is difficult for the distal ends of the bristles to reach
a portion heinefudieaith soishzattweirokeet h Fardhgurmereheié the tpeahuares apt
to collect. Even if the ends of the bristles reach there, since they curl
up, a satipfwsied urdarstsuah effrect pressuree theagomd. régrassesand, it is
not expected that the plaque will be renoved by reciprocating the

the surfaces of the teeth are worn out, this resulting into a

‘wedge-shaped defect. Accordingly, the optimum pressure of

the bristles is approximately 70-200g. When the Bass or

scrﬁb method is carried out at this pressure, the ends of

bristles reach a portion between the teeth and between the

teeth and the gums where plaque causing pyorrhea, such as

anaerobic‘bacteria, is most apt to collect. Since the plaque

is stirred by the bristles, oxygen is supplied to the plaque,

! thereby controlling the increase of the plaque. In addition,

a wedge-shaped defect and so on can be prevented. ’

Thus,.in order to obtain a satisfactory brushing effect
on teeth, while it is necessary to pay attention to the
manner or direction of movement of the hand, it is ;ery
important to optimize the pressure of bristles of the
toothbrush against teeth or the like. However, no well-known
type of brush takes the brushing at the optimum pressure into
consideration.

On the other hand, electrically driven toothbrushes each
of which performs brushing by using an electric motor have
been recently develéped. 'Electrically driven toothbrushes .
disclosed in, for example, Japanese Patent Laid-Open
Publication Nos. 57-166108, 58-69505 and 58-105709 and

Japanese Patent Post-Examination Publication No. 42-27372
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urder such a great pressure, the guns regress, an '
teeth are worn out, this resulting into a wedge- ghd%
Ascordingly, the optinmum pressure of the bristles is|
7b-2009. When the Bass or scrub nethod is carried oukii
the ends of bDbristles reach a portion betwegn the teeth and between the
teeth and the guns where plaque causing pyorrhea, such as anaerobic

'baCteria"eééhr@ﬁ%sé&ﬁtiéﬁf}”éé%%pré&ﬁ@@ the @ﬁ@gugf_b:istles in the

_ toothbrush at a short stroke. Furthérnnre -if—the—teeth—aﬁe——b+ﬂshed

axial direction of a2 head portion at & short stroke of

Laid-Open

several millimsters. Furthermore, Jazanese Patent
Publication Nos. 5$9-40807 and 57-69806 disclese the

reciprocal rotzticn of the ends of bristles around an axis of

the usar since =h2 does not need to move his hand, wnile he

Turcharmcr2, ia the above convencionzl elsctrically

driven tecs hbrushes, if bristles ars prasssd agzinst the
teeth with a relativelv strong force in ordsr to brush the

rotational reciprocation should be changed in accordance with
a portion to be actually brushed. For example, in order to
brush the surfaces of teeth or give a massage to gums, it is

preferable that the reciprocation stroke be relatively large.
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is stirred by the bristles, oxygen is supplied to t he plague, thereby
gdhtrolling the increase of the plagque. 1In addition, a wedge-shaped

def ect and so on can be prevented. Thus, in order to obtain a.
satisfactory brushing effect on teeth, while it is.necessary to pay
dttentlon to the manner or direction of novement of the hand, it is very

i mportant to optimze the pressure of brjstles of the toothbrush against
teeth or the |ike. However, no well-known .type of brush takes the brushing
at the optimum pressure |nto consi derati on. On the ot her hand,

el ectricalty #hé vesnt @aihbrisdies eadrowionttiioh, péotoerampilashang by using

an electric notor have been recently devel oped. Electrically driven
t oot hbr ushgsrt fbs Weaseskr redur, emrpciudiagapeste iPat ofit teatl, Cpena
Publ i cati on Nos. 57-166108, 58-69505 and 58-105709 and
boundary between teeth and guns, is brushed, the
.reciprocation stroke should be small. However, the above
conventioﬁal electrically driven toothbrush cannot change the
reéipfocation stroke. Therefore, it is necessary to prepare
a plurality of electr*cally driven toothbrushes hav1ng
different  reciprocation strokes_in order to perform proper
brushigé ﬁepending én a portion to be brushed. Althougﬁ it
can bé thoﬁght to use a motor serving és a drive source which
.can rotate in the normal and reverse.directions, and to
operate an electric switch so as to, for example, select a
"small reciprocation stroke in the normal rotation or a large
‘reciprocation stroke in the reversé direction, the use of
"such an electric selection switch complicates the sf&ucture
of the toothbrush, increases the cost, and causes trouble..
Furthermore}'it has been proposed that an intermediate
‘transmission member for converting.a rotational movement of a
motor into a feciprocal movement and transmitting the
reciprocél movement to a brush head is made to be tiltable
from a reference position and the reciprocation stroke of the
brush head is changed in acpordance with thé tilting distance
of the intermediate transmission member (see, for example; U.

S. Patent No. 4,326,314) . In this case, the structure of the

toothbrush is complicated, the driving force transmission



JqQanese Pat ent Post - Exami nation Publication No. 42-27372

3 -each substantially reciprocate the ends of br|stieahgsmkhgmggﬁmgﬂmxd

direction of . a head portion at a short stroke of se
Furt'hernore, Japanese Patent Lai d- Open Publ i cat i on] hbs,
57-69806 di scl ose the reci procal rotation of the
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an axis of a head portion. : Such electrlcally driven toothbrushes

are conveni ént to the user si.nce he does noP need to nove

he beconmes |ess attentive to brug Qg I.n artlcular t he
mecnanism is act

problem in seziing with respect to water will arx
intermediate transmission member itself tilts.

object of the pressat invantion is to provids a.
- - - - -- g - -t - . . -
capable ¢f optaining the oztimum prassure ¢f the
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nove oojec-a, according to ona

aspect of the pressnt invention, there is provided &

- toothbrush comprising & bristle portion studded

~and a grip portion adapted to be gripped by the

at least the brisctle portion is resiliently and

-supported by the ¢rip portion so as to tllu in response to a

' ; pressure acgaiast teeth.



Is apt to be carel ess about the optinun1pressufe of brisfles

t@th, and'to inadvertently press the ends of the
reci procating toothbrush against the teeth

tQ guns. Fur t her nor e,

strong
in the above convent§ onaf

agai nst
| brinsish@sHfBesh epliced

d¥iven toothbrushes,
relatively strong force in order to brush the teeth
acting on a notor

decreased, and the

t her ef or e,

that the stroke of the above
“changed in ageorstaeR 1w bh

oY
if bristles are pressed agalnst t

strongly, the
rotation torque of the notor

| oad
i's
reci procation of the bristles is decelerated, and

desi etk HdioRg o W NBRANNY o DEr 8ehi8Y e ven 15 prilcigssaid
cati shoufd

is increased, the

O

| i near or Trtotaflonal reci pr
¢ssed against teeth, the bri

tilc Within & predetermined range where the bristles can
tilt, an urging force supplied from the usex's hand does not
directly corrsszcondé to a pressure of the bristles and it is’

- -
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gnothex aspect of the present inventcion,

toothbrush

poru1on studded wit

compri

'éortion navinc & motor, an Lntermediate transmission member
or a céupling'member réciprocally supported by the grip
portion and connected ﬁc the -head portion, and & conversion
meéhénism interposed between the intermediate transmission

and the motor for converting a rotational movement of

the motor into a reciprocal movement of the inter

transmission member, wherein at least the bris

A

the head portion is tiltable from a reference position.

bristle portion may be substantially urged in & direction




a portion to be actually brushed. For exanple, in order to brush the
stirfaces of teeth or give a massage to guns, it is preferable that the
reciprocation stroke be relatively Iarge. To the contrary,
-when a narrow portion, for exanple, a portion between teeth, an occl uding
pbrplon of teeth, or a boundary between teeth and guns, is brushed, the
;reC|prpcation sproke shoul d he snall. Hoypever , the above conventional
electrlcally driven toothbrush cannot'thange t he
..toward distal ends of the bristles and resiliently tiltable
in response to p;essing the bristles against teeth.
‘According to this construction, even if the bristles are
inadvertently pressed against the teeth too strongly, the
bristles resiliently tilt and retreat, thereby preventing the
teeth from being damaged.
The bristle portion can be displaced from the axis of
.the intérmediate ttansmissiod member by the above tiltind
movemedt,ﬁand the stroke of reciprocation of the bristle
portion can vary depending on the displaced distance.

When at least the bristle poftion of the head portiod is
tilted from the axis of the intermediate transmission member,
the'reciprocal movemedt of the tilted bristle pdrtion differs
from that_of the intermediate transmission member,-and the
reciprocation stroke of the bristle portion variee depending

"on the tilting distance. Therefbre, it is unnecessary to
employ a complicated structure to change the reciprocation
stroke by, for example, operating an eleetric switch or
tilting the_intermediate'transmission member with respect to
a conversion mechanism. The tilting of the bristle portion
from the axis of the intermediate transmission member may be
perfofmed by adjusting the pressure of the bristles against
teeth in_brushiné, mandally mdving the bristle portion
beforehand, or preparing a pluraiity of head portipns having

different tilted angles and connecting one of the head



reci procation stroke. Therefore, it is necessary to prepare—a plurality of
eFectrically driven toothbrushes having different reciprocation strokes.in
order to perform proper brushing depending on a porti @hisSkeetins Been Riaglated

ALt hough it can be thought to use a notor serving as a hi-ch
can rotate in the normal and reverse directions, and{to., _ ' m
electric switch so as to, for exanple, seled& a snmll reciprocation stroke

in the normal rotation or a large reciprocation stroke in the reverse
direction, the use of such an electric selection switch conplicates the
structure fr¢iens 00 hbraisincdNeE@ases thensastsiaRdxeagsesihroubl e.
Furthernore, it has been proposed that an intermediate transn ssion nmenber
for convertifgsAqiQtati;onal s ravereas okcapBRLeN daNlse -axkeci progak NMoVenent
and transmtting the reciprocal novenent to a brush head is nmade to be

tiltable tjited angle is changed by the adjustment of the pressure of

-the bristles acazinst the teeth in brushing, the load acting
on the motor is substantizlly constant wichin az least a
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Embodimenis of the present invention will ncw te described by
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of example cnly with reference to the acccmpanying drawings in which:-

Fic. 1 is a schematic viaw of an elactriczlly driven

oczl movement wnen a bristle porticn is in a state &

a]
(b
0
..a.
'‘a
n

Fig. 4 is z schematic view of the embodiment showing the

reciprocal movament when the bristle portion is in & state

0 S



froma reference position and the reciprocation strokeof the —brush fiead
i € changed in accordance with the tilting distance '

transm ssi on nmenber - (see,

this case, the structure of the

force transm ssion

for exanpl e,

U S Patepnt
t oot hbrush is compl

of "tsg'et

ic

Is feared that a problemin sealing with reSpect to water w |
i nternedi ate transm ssi on nenber
probl ens of the prior art

-t he

mechani smis apt toibe-

itself tilts.
in view, an ' :

Il

rerred

arise since
h the above

Fic. § is a schematic view of the embodiment showing the

reciprocal movement when the bristle portion is in z state
0'.3,'

Tic. 6 is & schematic visw of & second embodiment of the
present anenﬁicn;

Ficg. 7 is an enlarged sectional view Taxen aleng line
fII-VII of Tig. §;

Tic. 8 is & broken secticnel view of The grincipal parc
according tTo & third emtcdiment oI the prssent lavention;

Fig. ¢ is =z sc:ega:;c view of ths same zcesition as Tig.
3 showing the raciproczl movement ¢ the thizd embodiment;

Tig. 10 is a circuiz dizgram sShOwing an eisctric circuit
of the thiz-d emzcdimant;

Fig. 12 is & front view taken from the leitc
11;
Tic. 13 is & schematic visw 0of & £ifch

movement of the fifth embodiment;

)

-
w

Figs. (

), (B) and (C) are side viéws of a head

portion in states &3, O, and 3, respectively, according to a

sixth embcdiment of the present inveantion;



obj ect of the present
obtai ning the opti mum pressure of the toothbrush
user's skill and close attention. Anot her
i avention is to provide an
function with . respect to teeth and so on when pr
-the teeth. A further object of the goresent i I on
an electrically driven toothbrush having a sinple structure

aof changing the reC|pro tion troke of Jpristles |n A, SI | e

efficiently perfd@m i ¢ gi £8f if&r? fi ng-S*s ki

: [ i
DO.OJ.D_..eO "lat

invention is to provide a tOQ_DbLu&h—4§H%¥ﬁﬂ?ﬂﬁ;

agaynst teeth mﬁthout t he

:;uffer

‘n§t

IS to prOV|de
and capable'

on and

{

states Q; ancé (3, rsspge ectively, according to & seventh
embodiment or.tha rresent invention;

Fig. 17 is & brokern sectional view showing the principal
part according to an eighth embodiment of the present
invention; and

Fig. 18 is = frc?c view of the eichih smtodiment

Drefsrred sztodiments of the present iavention will now
be descrised Q_:? rzisrsnce TO the accomganving drawings

Figcs. i1 and 2 eszch illuscraca & first smbodiment of the
presant inventlicn An electrically drivan toochbrush mainly
consists of & n2z2¢ portion 10 and & grip gortion 12. The
hezcd gerticn 10, deczchadle frem the g-is geortion 12, is
formed with & E:is:le vortion 135 stucdded with bristles 1¢ at
the nead therscf and z support shafi insertion hole 15 at the
bottom therecZ, and datachably connected to & suppqrt shaft
20, cesc ed telgw, chrough the support shaft insercion hole
16. The head pcriicn 10 is macde of synthetic resin or the
like h;Van f;ek;oi lity and resi lie"c and formed with a
bending portion 17 whose center portion is parctially cut off
The head portion 10 is bent toward distal ends of the
bristles 14 at the nding portion 17 beforshand in & normal
Staté[ that is, waen no force or a ralatively small forces P



In order to achi'eve the above objects, according to one aspect of the
psesent invention, there is provided a toothbrush conprising a bristle
portion studded with bristles and a grip portion adapted to be gripped by
the user, wherein at least the bristle portion is resiliently and tiltably
Supported by the grip portlon so as to tilt in response to a pressure

agai nst -t eet h. 6 Accordi ng
to the above construction, even if brlstfes are
acts on the surface.of the bristles 14. As the leading end

of the bristle portion 15 is aéproached, the amount of

| displacement of fhe briétle.portion froﬁ the axis of the
support shaft 20 gradually increases (a state ;). If
greater.forces P, and.Pj act on the surface-of the bristles
14, the head portion 10 is resiliently raised up.and put into
states ¢; and Oj. ' '

The grip portion 12 has the support shaft 20 projecting
from an outer casing 18 in a dlrectlon of the leading end of
the grip portion 12, and the head portion 10 is detachably

vattached to the grip portion 12 by fitting the sﬁpport shaft
20 in the support shéft insértion hole 16 of the head por£ion
10. The grip portioh 12 is mainly composed of a motor 22
“accommodated in the outer casxng 18, a conversion mechanism
24 for converting the rotation of the motor 22 lnto the
reciprocal ;otation, and the aforementioned support shaft 20
for receiving the reciprocal rqtation from the conversion
mechanism 24. The :otationa; force of the motor 22 is first
transmitted from.a'pinion 26 to an intermediate gear;28 which
is rotaﬁably supported by a shaft 30 substantially supported
by ;he outer casing 18. An eccentric projection 32 which is
eccentric to the shaft 30'projeqts from the leading face of
the intermediate gear'28. The eccentric projection 32 is, as
shown in Fig. 2, engaged with an elongated hole 36 of a

tilting member 34 formed like an almost U-shaped slot as a



strongly pressed against teeth, the bristles resiliently tilt. Wthin a
p?edeternined range where the bristles can tilt, an urging force supplied
fromthe user's hand does not directly correspond to a pressure of the
bristles and it is reduced. Since a pressure supplied through a
conventi-onal toothbrush by an ordi.nary person is larger than the opti num
- pressure as -described above, as |ong agothe user does not press the

t oot hbrush with an extrenely large force, the pressure against the teeth
accords with or approximates the opti numreduced pressure. It is t her eby

possi bl e thdNeSVeiHd @ @33/tAAgOhenBEEE3aNdsWeAt e@tal BPtHadd Wixh the
effectively renove plaque. Accordi ng to another aspect of the

present i mefddionE thkeaEdremehtibded aupporbbshabt CROPILS| dwer endefdin
portion "including a bristle portion studded with bristles, a grip
the radial direction of the support shaft 20. Therefore, the
eccentric projection 32 eccentrically rotates while siiding.
in the elongated slot 36 of the iilting member 34 in
.correlation to the rotation of the intefmediate gear 28 on
the shaft 3O,Ithe:eby performiné the reciprocal rotatidn_of
the tﬂltlng member 34 and the support shaft 20 at a
predetermlned rotatlon angle Almost the center of the
support shaft 20 is rotatably supported by a subport meﬁber
38 fixed inside the .outer casing 18 and held in a fixed
reference position.

According'to the above mechanism, the rotational force
of the motor 22 is trans@itted to the intermediate gear 28
through the pinion ;6.' In correlation to the rotation of the
intermediate gear 28 on the shaft 30, the eccentric
projectien 32 eccentrically rotates while drawing an arc
shown in Fig. 2, thereby ceusing the tilting movement, that
is, the reciproéal rotation of the tilting member 34 and the
sﬁpport shaft 20 on the exis of the support shaft 20.

Figs. 3 to 5 are top views of the head portion 10 shown

in Fig.'l. Fig. 3 shows that the bristle portion 15 of the

head portion 10 is in the state o under the pressure P;, Fig.
4 shows that the bristle portion 15 is in the state ¢, under

the pressure Pz, and Fig. 5 shows that the bristle portion 15



portion having a notor, an internediate transm ssi on menber or a coupl I ng

menber reciprocally supported by the grip portion a (‘Sgeepﬁas eglﬁe m

head portion, and a conversion nechani sm |nterposed b

i nternedi ate transm ssion nenber and the notor for JH Ittlonak
novenment of the notor into a reciprocal novenent . of t

transm ssion nenber, wherein at |east the b13stle.port|on of the head.
portion is tiltable froma reference position. The bristle portion may be

substantlally urgegl maglirgction , :
. hs e &; under tihae pressure P;. As shown in these

stace

20 is periormed &t an angle 8, if the distal ends of the
bristles 14 azre the farthest from the shaft 20 as shown in

Fig. 3, & reciprocation stroke of the bristles 14 is the

reciprocaticn stroks c¢f thes bristles 14 is the shortest S-.

pressure of the briscles 14 zgainst teeth in brushing without

re

changing the structure of the convarsion mechanism 24 fo
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For example, in order to brush the surfaces of teeth or
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massage gums, it is only necessary to put a

bristle portion 1S inco the scate ; without pressing the

-

bristles 14 zgainst the teeth so strongly. The bristles 14
thereby perform the reciprocal rotation at a large
reciprocation stroke so as to efficiently and satisfactorily

execute brushing and the massage. On the other hand, in

order to brush an uneven portion, such as a portion between

teeth and & boundary porulon between teeth and'gums, the



toward distal ‘ends of the bristles and resiliently tiltable in response to
pressing the bristles against teeth. According to this construction, even
if the bristles are inadvertently pressed against the teeth too strongly,
tpe bristles resiliently tilt and retreat, thereby preventing the teeth
f¥om bei ng damaged. The bristle portion can be displaced fromthe
axis of the internediate transm ssion mgnber by the above tilting
novenent, and the stroke of reciprocation of the bristle portion can vary
dependi ng on the displaced distance. When at - | east the bristle
portion ofpthetneadiposté osk tengly |gmes facbmagainsaxitheokeehd antechediate
transm ssion menber, the reciprocal nmovement of the tilted bristle portion
differs fboksthatpoftite 1htes Mtk akntq rdies ftesicotmenbBe, dafk2{ nends

reci procation stroke of the bristle portion varies dependin%
of the bristles 14 thereby reciprocate at the short stroke S,

'brushing_similar to the so-called Bass or scrub method can be
achieved, and plaque can.be efficiently removed. Within a
range whe:e.the bristle portion 15 resiliently ﬁilts, even if
thé distal ends of the bristles 14 are pressed against teeth
strongly, é great load does not aét on the motor 22, and the
rotatioﬁ%lﬁspeed of the motor 22 is ndt reduced unlike

.before. In particular, since the reciprocatiqn'stroke is
large when the pressure P is small and small when the
pressure P is large, é work of the bristles 14 is
substantially constant regardless of the tilting position of
the briétle portion 15. | |

Thus, since ghe recip;ocation_sﬁroke df the distal ends
~ of the bristles is changed merely by changing the pressufe of
the bristles against teeth without,.fo:-example, operating a
switch or displacing the support shaft 20 in a conventional

manner, the structure of the tbothbrush is simplified, the
number of breakdowns is reduced, and sealébility with respect
to Qater is improvéd.in cbmparison with the case in which the
support_éhaft 20 is displéced.' Furthermore, since'ét least
the bristlé portion 15 of the head §ortion 10 can resiliently
tilt, even if the bristles 14 are inadvertently pressed

against. the teeth strongly, the bristles 14 resiliently



on fthe tilting distance. Therefore,

operating an electric switch or tilti
mersber with respect to
portion fromthe axis of the

br ushi ng,
plurality
one of the head

teeth.

manual |y noving the bristle

This advantage is r

bristles 14 of the driving

into contact with

15 is'urced'to be
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a conversion nechanism The
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portions to.the internmedi ate transm ssion nmenber in accordance wth a
désired reciprocation stroke. If the tilted angle is changed by the

adj ustnment of the pressure of the bristles against the teeth in brushing,
the |l oad acting on the notor is substantially constant within at |east a
range where the bristle portion can tilt, and the rotational speed of the
nmotor is not decreased as long as the bristlgs are pressed in the range.

I f the reciprocation stroke is set small when the pressure is high and

| arge when the pressure is |low, a rk.,of the brlstles IS substantlally
constant aR8CdPFPEREACALEAshPRgEXiE SéréGﬁréWE& ereof. EdHoREREH s of the
present invention wll now, be descrlbed of, exanple only with ¢
ref erence . ¥8tGfe 2aG8dRBaRyRngt dP£%3ﬁ§§llnﬁ v&ﬂ @h direction geyersg &£q an

schematic view of an electrlcally drlven _
elongated slot 3% of & lt*ng member 34 is ’n;ecrally_rormed

at the bottom of the tl-tlng member 34, and inserted so as to
sl*ae along a guide slot 23 integrally formed inside an outer

casing 18. The cuide slot 23 extends with an inclination’

althouch the_ci: 21 also moves in corrslation to the above
tilting movenmsnt o th2 tilting member 34, sinces tha guids
slot 23 is inclined, thes tilting membder 34 also reciprq&ates
in the axizl dirsction of the support shaic 20.

According tTo the construction of the second embodiment,

the support shafz 20 is held in a2 fixed position with respect
to:a conversicn mechanism 24. The head portion 10 is

s;ightly raised up wnile rasiliently trahsforming the
resilient strip 1¢ and put’ into the state ¢; when & pressure
P, greacer than P; acts on the bristles 14. When an even
greater pressurs P; acts on the bris 1e5'14, the head portioh
10 is put into the stéte 3. Therefore, the_radial disténce
of the distzl ends of the bri#tles 14 with respect to the
support sha £t 20 is chang=d as snown in. FLgs 3 to 5 in the

same manner as in the first embodlment, thereby changing the

reciprocation stroke of the bristles 14.



t oot hbrush according to a first enbodi nent of the
FHg. 2 is an enlarged sectional viewtaken along I|ne L1-11 of Flg 1
Fig. 3.is a schematic view of the enbodi nent show Hmébp

novenent when a bristle portionis in a state a[err] 4is a
sthematic view of the enbodinment showing the reC|pr en t he
bristle portionis in a state az, 17 . :

It should te understood that this embcdiment also

Fig. 8 illustrates & third emtecdiment of the present

invention. Thsa third embodiment diffars from the fFir-st

formed as z serdcin vortion 17 whoss thickness to the support
shaft insertion nhole 16 is relatively small. Therefore, the
head po’-"'1 10 icself tilecs ac the bedding gorcion 17 as a

fulcrum in the same manner as in the first embcdiment.



9 Fig.- 5 is a schematic view of the enbodi nent show ng the
r é€ci procal novenment when the bristle portionis in a state a3; Fig.
6 is a schematic view of a second enbodi ment of the present invention;
Fi,g. 7 is an enlarged sectional viewtaken along line VII-VII of Fig. 6;
Fig. 8 is a broken sectional view of the principal part according to a
third enbodi nent of the present inventiong Fig. 9 is a schematic view
of the same position as Fig. o :
| The support shafﬁ 20, made qf a conductive material‘and.
préjecting from a grip portipn 12, extends so as to reach the
innermost portion of the support shaft-ihégrtion hole 16, and
a portion thereof corresponding to the bending portion i7 of
the head portion 10 is formed of a coil spring 42,
Alﬁernatively,;the support shaft 20 can be entirely made of a
coil spring or formed into any shape, as desired. Therefore,
the_supéo;t shéft_ZO can bend together with the head portion
10. Ré%g?ence numeral 44 denotes a retaining member on the
side of the grip portion 12 which is mated with'the sﬁpport
shaft 20 and detachable from a retaining mechanism at the
bottom of the head portion'lo. Réference numeral 46 denotes
a sealing portion. Furthermore, an eccentric projection 32
of an intermediéte gear 28 has a relatively long diameter and
a rptatipn center ;haft 30 penetrates forward and backward in
a bositioh shifted from the center of the eccentric
projection 32. |
| "~ An end of‘the supporﬁ shaft éo'prqjecting from a tilting
member 34 is in contact with a conductive plate 48 which is
connected to one of poles of a battery 50 accommodated in én
outer casing 18,.f6r example, a negative pole. The outer
casing 18 is divided into three members in the axial
'directién, and the center member is.a conductive cylinder 18a

plated with conductive metal on both sides so as to have

conductivity. The other pole of the battery 50, for example,



3 showi ng the reciprocal novenment of the third enbddinent; Fig. 10 is
a*scircui't diagramshowi ng an electric circuit of the third enbodi nent;
Fig. 11 is a side view of the principal part according to a fourth

enbodi ment - of the present invention; Fig. 12 is a front view taken
fromthe left side of Fig. 11; Fig. 13 is a schematic view of a
fifth enbodi ment of the present inventigf; Fig. 14-is an explanatory
vi ew showi ng the reciprocal novenment of the fifth enbodi nent; Fi gs.

15(A), (B) and (C) are side views of a head portion in states af[err],
aferr] and A[gs&ini¢&ROM 1361bnRCEedLRIthe 2eatl ¥iHecHROghEENT Of the

present invention, : _ _
conductive cylinder 18a through a lead switch 52. Reference
numeral 54 denotes a switch knob.
| Referring to Fig. 16,'when the lead switch 52 is
actuated by operating the switch knob 54, a motor'22 is
rotated; and the head portion 10 thereby performs reciprocal
rotation on the support shaft 20 through a conversion
mechaniém_24.and the support shaft 20. If the user grips the
grip po;tion 12 by hand,_pareicularly touches the conducti&e :
cylinder léa, inserts the bristles 14 into the houth and
performs brushing, the bristles 14 end the connecting hole 40
'of-the head portion 10 are made wet with saliva and sb on.
This forms an electric circuit linking the battery 50, the
conductive cglinder'iSa, the hand, the body; the teeth, the
bristles 14, liquid like saliva, the support shaft 20 aqd the
battery 50 in this order, thereby_qeneraﬁing'a flow of
electrons and effectively removing plaque from the surfaces
of teeth. In a state ®; of the head portion 10 indicated by
‘a solid iine in Fig. 8, a pressure P, acts on the bristles 14.
If a pressure P3 greater than P, is applied, the bending
portion 17 of the head portion 10 is resiliently transformed
with the coil spring 42 of the suppert shaft 20, and put into
~ a state 03. Thereby, as shown in Fig. 9, since a
reciprocation stroke S; in the state ®; is changed to a

smaller stroke S; in the state O3 since the distal ends of the



10 Fig. 16(A) and (B) are side views of"a—head-pOf%reﬁ~+ﬂ— states

a[err] and a[err], respectively, according toga . Lnbodi ment of the

di
P4

present invention; Fig. 17 is a broke 1
principal part according to an eighth enbodip
i nvention; and Fig. 18 is a front vie

_Preferred enbodlnents of the present I nvepti on

bristles 14 apgrecach the support shaft 20 in the radial

shafc 20 Turchermore, & part of the suggort shaft 20,

Tigs. 11 and 12 each illustrate a foursh embodiment of
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third embodiments, moderate digital tilting of 2 bristle
portion 15 is Earfied out in the fourth embodiment.' In other
words, an end of a'support shafc 20'projecting a grip portion
12 is connected ﬁo a substantially Ufshépe¢‘receptacle 5§,

‘from which & retzining member 44 to be engaged with the



Lo

be described with reference to the acconpanyi ng drawi.ngs.. Figs— 1
and 2 each illustrate a first enbodi ment of the present invention. %
'électrically driven toothbrush mainly consists of a‘fgagh dﬂﬁﬂqumﬂa
grip portion 12. The head portion 10, detachable fron1 on 12
ds fornmed with a bristle portion 15 studded with brlst head
t hereof and a support shaft insertion hole 26 at the on1t ereof and
det achably connected to a support shaft 20, described beIomL through t he
support shdfdttidserd iomdzal @ortiodlHe) heauljporsi onTHE rstabmbnofraynehetic
.resin or the like having flexibility and resilience, and fornmed with a :
bendi ng porqqcms:E&mﬁthy<§nynarqnﬂt4nntms ;Emema¢¢y°cﬁ6 oifoucThe bhiad
portion 10 is bent toward distal ends of the 'bristles 14 at the bendi ng
portion 17 ¥%f airehajik idilaitey dnge of the retazining member 44 is

O -
-

‘requlated by a stopper 60 projecting inside the recepta

a.
=

Y

S6. The bottom of the retaining member 44 is formed with
nole 62 which penetrates in the direction of the width of the
retaining member 44. A ball 64 is rstrazctadbly mountad in the

hole 62, and urgad by a coil spring 68 so as to project from

the retaining member 44 toward the inner wzll of the
receptacle 3¢ Cn the .other hand, the inner wall of the
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site to the ball 64 is formed with &

plurality of, for example, thres concave portions 638 to

According to the abova construction, when the hezd

portion 10 is in a position ., @&; or &3, the ball €4 in the

retaining pcrtion 44 can be fitted and positioned in cne of

the concave rortions 68. In this embodiment, although'tha
head porti 10 can be held in the position o, O or &3 in

the heading poruvon-lo

|2 ]

aécdrdance with The pressure o
aqainsi teeth in brushing, brushing can be also performed in
a state where th2 head portion 10 is manually.put'into a
desired positioﬁ beforehand. Furthermore, in this
embodiment, the rsciprocation stroke of the bristles 14 can
be decreased as the préssure éqainst thelteeth ihcreases in

the same manner as the above embodiments by urging the



state, that is, when no force or a relatively sima orce Plerr] ll

acts on the surface of the bristles 14. As the- |e%ﬁ§gﬁaeﬁd3wﬂkthgﬁ'

ristle

portion 15 is approached, the anount of dlsplape _ |8 o
portion fromthe axis of the support shaft 20 grgam‘ngn i AREks (a state
alerr]). If greater forces Plerr] and P[err] act ce of the
bristles 14, the head portion 10 is resiliently raised.up and put into

states af[err]
20 proj eGldidning

and a[err].
member

The gri pzzport ion 12 has

44 the dirscticn of ¢&; by a

in “sgring .or the

like. the bristlss 14 come lcose,

e head portion 10 from the re taining member and

zd portion 10 with a new ocne.

aave bataam

empodimen

PASTNER - Dip 1S

T -

e - - e

is detachably connected
the rétaininé member 44
the head-portioﬁ 10 is
in a state ..

According to the above construction, if thé hole 70 is

1}

elongated in a direction perpendicular to a paper plane of

the support shaft



froman outer casing 18 in a direction of the |eading end of the grip
perti.on 12, and the head portion 10 is detachably attached to the grip
portion 12 by fitting the support shaft 20 in the support shaft insertion
hole 16 of the head portion 10. The grip portion 12 is mainly conposed of
a ' notor 22 acconmpdated in the outer casing 18, a conversion.nechanism 24
for converting the rotation of the nbtor,22 into the ‘reciprocal rotation,

~and the aforenentioned support -shaft 20 or receiving the reciprocal '

- rotation fromthe conversion nechanism 24. The rotational force of the

. motor 22 is fifst | m tg.ed fr=om inion_ 26.10 an ipterpedi ate dgear 28
© whi ch is#?%ﬂeéghﬂgﬁéaﬁ%ﬁ¥¥éd hfréngﬁa?fcégf é%g%gnﬁﬁa#ﬁé %ﬁﬁ%%rted by the

Rt e R

| eccentri CsPhQ) LA B%d £ha®S of the eccentric projection 32, a

| portion of the hole 70 makes circular motion in correlation
to the_mbvgment of the eccentric projection 32, and, fér
example, if tﬁé supporﬁ shaft 20 is tiltably supported near-
the leadiné end of the support member 38, not only the
receptaéle 56 but the bristles 14 similarly makes circular or-

. QA . :

elliptic,ﬁotion. In other words, the reciprocal movement of
the suppo:ﬁ shaft 20 is performed on a'plane peipendicular’to
a2 paper plane of Fig. 13 including the axis of the support
shaft 20.

. According to this ehbodihent; when the head portion 10
is'positioned qoncentriéally with the support shaft 20 in a
state @, the reciprocation stoke of the bris;les 14 is the
same as that of thg support.sﬁaft 20. Reférring to Fié; 145
when the head portion 10 is in a state 03, a rediprocation
stroke S; of the head porﬁion'lo in the axié; direction is
~shorter than S; in the state ¢;, and the head portion 10 also
starts reciprocation in the extéhding direction of the
bristles 14. This is the same a$ in the case where the head
portion 10 is in.é state a;.. In this embodiment, the support

shaft 20 serving as a coupling member is held in a fixed

poSition with respect to the. eccentric projection 32 of the



shown in Fig. 2, engaged with an el ongated hole 36 ﬁ¢—fr—11ﬁ1ﬂﬂﬂg—nenbeq 34

féarmed i ke an alnnst U-shaped slot as a :
12 - whole, and the tilting nmenber 34 is integrall F 'ém“ 8tton1
of the aforenentioned support shaft 20 and extended in H m
di'rection of the support shaft 20. Therefore, the ‘ecc : il on 32
eccentrically rotates while sliding in tdge elongated slot 36 of the
tilting nmenber 34 in correlation to the rotation of the i.nternediate gear

28 on the shaft 30, thereby perforning t he reciprocal.rotation of .
conversion mechanism in the extending direction of the

-

should be understood that this embodiment also

includes a ¢rip portion 12 rs placed with &2 grip of an

ordinary toothbrush.

A seventh embocdiment of ‘the present ilavention is

illustrated in Fig. 16. Although this embediment prepar=s a

he

cr

manner as.the six;h embodimeht, the bending -shapes of
head portions 10 are different £rom those of the sixth
embodiment. In other words,'for'examnle, two head poftions
10 in sgat=s v3} and ®; each are substast ll bent like a
crank so that a bristle portion_ls is perallel to a support
shaft 20. |
Figs. 17_and'18'each.show an eighth embodiment of the

present invention. This embodiment is substantially a



t he t||t|ng nmenber 34 and the support shaft 20 at a_predeternned rotation

angle. Alrost the center of the support shaft 20 is rotatably supported by

reference position. According to the above
~force of the nmotor 22 is transmtted to the int

a support nenber 38 fixed inside the outer casin IBlsalﬂeeltfheBebnR&)Iﬁedlxed

_ ational
= . t hr ough
the pinion 26. In correlation to the rotatisn of -he § gear 28

on the shaft 30, the eccentric projection 32 eccentrically rotates while
drawi ng arcdiisinsdionn o thieg.ch2 rd henedys fensi figodhei 4 it id Nos venemd , t hat

is, the reciprocal rotation of the t||t|ng menber .34 and the support shaft

20 on the gxiisn eimddi spehiowehafd 20, fh g5cndx tupRidr exfop views of
the head portion 10 shown in Flg 1. Flg 3 shows that the bristle portion

15 of the electrically conductive supgort shaft is divided in zwo, and

one of the édivicdad shafts 20b on the beottem sids is

- - T o= . - Se 2N : ;
48, and the lsading end of the supgert shaf: Z0- is grojected
— - -— 4 - - b - - - 3
from griy gorcicn 12, and intag-zlly Zixsd o & rscesstacls
PR - - - Tl m=- = -
3% in contact wizth & L-snzgad connscting Iizting 34 in the

- - S A ~ - - - - - [l o 1Y - - - 1T o
recegtacias ¢ -2 cther suzeert shaiz Zl& cn the lezzding
side, wnhich can te in & diffezsnt shazse Izcm the supger:

- - - - . - -~ pn— -~ - = o
snafc 20b end is in concact with the connscting fitcting 34 ac

and n=2ld in ccocact with the connecting figting 34 while
being tiltsd fic. 17 illusctrates the cass in which & head
portion 10 is in position ; The supggerct shafc 20z is

.aCts on the bristles l14. With the incrzase of the pressure
to P; and P;, the nead portion 10 tilts to positions &, and
3. The same refsrsnce numerals as those in Fig. 8 denote

like compcnents, and the descripticn of the components is



" head portion 10 is in the state a[err] under the pressure Plerr], Fig. 4
skiows .that the bristle portion 15 is in the state a[err] under the
pressure Plerr], and Fig. 5 shows that the bristle portion 15

13 is in the state a3 under the pressure P3. As shown in these figures,
even if the reciprocal rotation of the support shaft 20 is perforned at an
angle 0, 'if the distal ends of the brispges 14 are the farthest fromthe
shaft 20 as shown in Fig. 3, a reciprocation stroke of the bristles 14 is
the longest S[err], and the stroke beconmes an internediate value S2 in

omitted. This embodiment provides an electrically driven
toothbrush whose bristles'recipfocate and rotate.

An outer casing 18 is, as shown in Figq. 18, divided into
three cylind:ical members-(18b, 18a, 18¢c) in the lengthwise
direction. The divided cylindricai members 18b,.18a and 18c
are connected to one another through O-rings 71'aﬁd 73 for
sealing, thereby constituting a housing for aécommodéting a
motor a%dlso on therein. The first-cylindrica; member le’ét
;he_leadihg end of the outer casing 18 has a small diameter
and is shaﬁed like a truncated cone which broadens at the
bottom, and the third cylindrical member 18c at the bottom is
in the shape of a truncaﬁed cone which broadens at the -

. leading end. The second cylindrical memper 1l8a in the center
is formed with a switch knob 54 on the outer wall, and the
éenter portion oflthe secénd cylindrical member 18a has a
little smaller diameter tﬁan those of both ends in'the
lengthwise direction for the'purpose of easy gripping since
the second cylindrical-member 18é'is most frequently gripped

. by the user.

Since the outer casing 18 of the grip portion 12 is thus
divided into three,.the degree'of freedom fof molding the
outer casing 18 is enhanced so that the second cylindrical
_member 18a in the center can have a smalier diameter thén

other cylindrical members. In other words, since the second

cylindrical member 18a is a cylinder which is open at both



the state of Fig. 4. As shown in Fi
bristles 14 are the nearest to the
"the bristles 14 is the shortest S3.

ig. 5 when the distal ends of the'
shaft 20, the Teciprocation stroke of

As described jal@i@peel s BBInReplaced |

enmbodi nent ,

it is possible to

change the recipro

‘of the bristles

14 by changing the pressure to t

ati

2

T

the pressure of the bristles 14 against teegh in bru
changi ng the structure of the conversi.on nechani sm 24 for convertlng t he
above rotational force into the reciprocal rotation force. For
exanpl e, inesdslerit oidrashsihes sinmfrocbding teethaermobdssage guom, bothi s
only necessary to put at least the bristle portion 15 into the state :
a[err] wnth@mdspIQSSh@g‘é¢m£n¢Esst¢BB=&évagaansttbbe teetbrsosstnoagly. The
bristles 14

-substantia This 1is

ly botbin-like cylinder. impossible if

1 in two.

8 is integrally formed or diwvided

In this. embodimant

30

P

LR~ — - -

and or

tnac
aatnie

be

described above, according to this embodiment, since

the grip portion is divided into ac least three cylindrical

‘members in rection, it is possible to mold

the divided cylindri independently, increase



thereby performthe reciprocal rotation at a large reciprocation stroke so
as to efficiently and satisfactorily execute brushing and the massage. On
t he ot her hand, i order to brush-an uneven portion, such as a portion
between teeth and a boundary portion between teeth and guns, the

bristles 14 are strongly pressed against the teeth and the bristle portion
15 is put into the state a[err].. The distal ends of the bristles 14

t hereby reciprocate at the short stroke , brushing simlar to the
so-cal | ed Bass or scrub nethod can be :

the degree of freedom in the direction to draw molds out in
‘molding, and to determlne_the shapes of the cylindrical
members more freely. As a result, there can be provided a
grip portion which has high operability and looks fine.pn the
qutside.

Furthermore, lt should be understood that this
embodiment also includes a grip portion 12 replaced with a.
grip o; an ordinary toothbrush or an ordlnary electronic

toothbrush having no conversion mechanism.



achi eved, "and pl aque—ean—beefficientty renoved. Wthin a range where the
bristle portion 15 re ' !N ven ph the distal ends of the
bristles 14 are preSSIIIIlmuﬂu'““H lmlllestrongl y, a @hxeﬂtcetlﬁaﬁnleeﬁlnqﬂacmot act
on the not {Aﬁ,%,, and tHe Crotat?orfal *speed of the rmt "!l’ﬁ ”’”&educed
unli ke be ‘In particular, since the reC|procat|q arge
“when the prpssurg PobghBrakh, ardmprEldingen the pressure

work of the bristles 14 is substantially constant regardl ess of the ' .
tilting positionaoheatihpobrishl énediidions 15 bristleThygisnnetudied with
reci procation stroke of the distal ends ~of the bristles is changed nerely

by changing the pressuee;of the bristles against teeth without, for
exanple, operating a switch or displacing the support shaft 20 in a

conventional  nmagNgEipt BOrel bUCdad 4 1HE BOOLEREYER hentkmli;find the

tilting means provided between szid bristle portion
and said grip portion for resiliently tilting zt least szid
bristle portion from a ref ference position relative to said

grip porticn in response to pressing szid bristles against

testh

2. A toothbrush according to Claim I, & .“e:e;n said tilting
means comprises z £lexible portion of z stem o0f said head
portion.

3. A toothbrush according to Ciaim 1, wherein said tiiting

- mezns compriéee a resiliently tiltazble member interposed
between said hezd portion and sald grip portion.
4, A ﬁoothbrush according to Claim 1, whersin said tilting
means comprises'a iesiliently tiltable member exéedding_
lengthwise from said §rip portion, and wherein saic head
ﬁortion hes an elongated lengthwise ﬁole in which said
tiltable memker is slidabLy extending.
S. A toothnru_h accqrdingito_Claim 1, further comprising:
a battery accommodated in said grip portion;.
a grip conductorﬁmember cbvering a surface of said grip
'portion_and connected with one pole of said battery;
| .a second electrically conductor member on said grip

portidn connected with the other pole of said battery; and



nunber of breakdowns is reduced, and sealability mﬁth r espect

to water is

i mproved in conparison with the case in which the
#di spl aced. Furthernore, since at |east
portion 10 can resiliently tilt, even

if the brls
pressed -agai nst The teetfrstrongty;—the bristles
*15 retreat,

Thi s advant age fgaEUMIHMI,ﬁM—l"m{aI :chfl\lihgz }iMhte

driving head portion' 10 are i r$t brought,,
Then, since the bristle portlon'

mezns for electrically connecting szid

second electrlcally conductor member.

6. A toothbrush according to Claim 4,

member is pivotzlly
and further comprising spring means int

tiltable memkber and sai

7. A toothbrush according to Claim £,

member has a resiliently fle

suppoxrted at an end of said gr
ernosed be

d 'grip portion for

xible Dcr;_ch,

support shaft 20 is

the bri stiss ges HhsdReniepRiedt he head

ﬂﬂéﬂﬂﬂ .

bristles 14 of the

into contact with the t eet h.

with said

wherein said tiltable

grip portion,
wean said

urging said tiltable

head porticn ceZlining said hole is flexible.
8. A toothtrush according to Claim 1, whersin said tilting

means comprises:

a receptacle at a distal end of s=a

a2 connecting member having one endé pivota

within szid recep i

with said head portion; and

spring means di

said connecting member in a direction toward distal

- said bristles

said other end of said connecting member.

sposed within szid resceptacle for

id grip portion;

llv supvorted

tacle and other end adaptad to'be Coupled

urging

=

ends o

ith respect to said head portion coupled with

9. An electrically driven toothbrush comprising:

a head portion including a bristle portion studded with

bristles;
a grip port

accammodating an electric motor;

=

ion adapted to be gripped manually and



“portion 12 replace

automatical l'y trace the uneven portions of the
*t oot hbrush i s moved. | nifpartcoiar —brusimhg of i

portions can be e %EBE§Wtho t

user. m mulﬁm ‘l thatij this P
angrwp ®f an ordinary toothbrush,

pressure can al so be secured in this 3icase. Fig. 6

15 is urged to be pressed against the teeth, -the—bristtes—t4—can

e oIe'
CE
ed uneven
ention of the
| udes -a grip
and a proper
illustrates a-

second enbodi nent of t he prese t |nvent|on Thi s, enbodi ment is different
fromthe first 8hﬁodrﬁeﬁﬁa§ﬁo HeFﬁﬁ“aﬁ Ync?%%} 105 1RG4 ihaad Ao -
proj-ecting tomard t he bottgntof a ga oenitlon 10 is_attache

said grip portion, sai

ing means supported on sald

grip portion in such a2 manner that said coupling means makes a

reciprocal movement; and

conversion means in said grip portion for converting a

rotational movement generated from szic motor into a

reciprocal movement of said coupling mezans; and

wherein at least said bristle perticon in said head

portion is tiltable from a reference position.
10. An electriczlly driven tooth rush according

s resilien

| B0

wherein at least szaid brlst1e portion

to Claim ¢S »

ntly tlltanle

in response to pressing said bristles against teseth.

11. An electrically driven toothbrush according

to Claim ¢,

wherein z plurality of said heac portions, each having szid

bristle portion with a different tilted zngle or

displacement from an axis of szid coupling means

o]
Lo]
[o)
"
ct
’.‘
[o]
s}
'.
5
n
0
&
[$3

- selectively coupled to said gri

12. An electrically driven toothbrush according

amount of

are

"said coupling

to Clzaim 9,

wherein a tilt ting distanée from an axis of said coupling means
to a point in said bristle portion varies ig'response,to the |
tilting movement of said bristle port;oﬁ; and 2 reciprocating
distance of said.reciprocal moveﬁene of said bristle portion

varies depending on said tilting distance.

'13. An electrically driven toothbrush according to Claim 10,

wherein a portion of a stem of said head portion is flexible

so that said bristle portibn is resiliently tiltable.



@Ht 20 and

to.the bottom of the—head—porrron—ie—-connected e SURPRLL Rertddé

made resiliently t| llﬂﬂﬂlﬁmr“l'ﬁﬂﬂmm positively Lﬁ Mﬁj y. of the
head portion 10. resilient strfi j ‘bef or ehand
in this enbodlneng and “ hé héadspoTtlon |s put : on; a[err]

i ndi cat ed by a solid line when a pressu err acts on bristles. 14.
Furt her nor &2-t hAnsgpBeFrrisRaly ﬂ?%ﬁﬁﬁcﬁ%@ Fus I?CCP§§Ppsb¢m Glami b9, on
t he shaft thereof, but also 16

reC|procatwaﬁ*ﬁhntﬁeréﬁkéﬁeatm&ﬁﬁkﬁt%hﬁﬁe@ﬁmbernléthéwé”ﬁosea be»ween
said head portion and said coupllng means, so that said heaq
" portion is resiliently tiltable.
15. 2n electrically driven toothbrush according.to Claim 10,

wherein a resiliently tiltable member extends lengthwise from

Q
(D
f

said coupling means, and said head portion has an

15. An elect:;ca1ly riven toothbrush according to Claim ¢,
further comprising: |

a battery accommodated in said grip portion;

a grip conductor member covering é surface of said gri?
portion and connec»ed with one pole of said battery; and

a second electrically conductor member on said gfip
portion connected with the other pole of said battery; and

means for eleftrlcally connec;1ng said br1s*1es Qith said
second-electrlcally conductor member.
17. An electrically driven toothbrusn-accorcﬂng to Cla%m 1s,
wherein said tiltable membe: is plvotally supported at an end
of'said coupling'means,_and further cqmé:ising spring means
interposed between said.tiltéble mémber and.said'coupling
meanS fcr_urginé said tiitable member in a direction toward
distal ends of said bfistles with respect to.said'head portion
connected to said tiltablé hembe:. _
18. An- electrically driven toothbrush according to Claim 15,

wherein said tiltable member is an extension of said coupling



words; a guide pin Zlﬁ hﬂf ita direction rever@esb%tfémBe@Il@M d ed

slot 36 of a tilti H tegrally. formed. . f t he
s to slide along: :

tilting nenber 34,
integrally fornmed |ns|de an outer casing 183 The guide s ot 23 extends

with an |ncI|nat|on W th_r diy ctlog_ erpendlcular to the
axi s |ine™<3PSt ABSshpfoft - g%iwﬁenfbgrggg FnUﬁrg OB aRffefefitd °F
al t hough therén 21 _al so_noves.in correJ 0 t||t|ng

h

| to th '
novement 3ft efFIFP Ag™ ﬁﬁnﬁsrl§¢n§y§1 t%%fﬁuia ?gf’gY§3 i s inclined,
the tilt me 4. al.so,reciprocat t he. axial _di.rection,of, t e
suppoLt sﬂaft gg SECR ch Ipé ﬁ&:%ﬁ?%ihg?Fﬂcg%Sﬂ 8%‘9h%5 LAt -
enbodi nment t he sup é% g,ﬂ]]aft 20 is held {n a fixed position with respect .

to a convEREFELR sﬁe bg meﬂﬂ?fﬁ%ﬁ?ﬁb???on 10 is slightly raised up

while resilientl t ransf or
a g __% CO.PECugd w1th sald conversion mezns to receive

the reciprocal movement, said shaft exuerd1nc lengthwise from

a conrnecting member having one end piv elly supportead
‘within said recertacle and other end adapted to.be_coupled
with said head portion; and

'sprihc means dissosed within said receptacle for urging
'sa1q codnec:;ng memner in a q1recelon toward distal ends of
said bristles with respect to said head portion coupled with
said other end of szid connecting member.

20. An electriczlly driven toothbrush according to Claim 9,

wherein szid conversion means causes szid coupling means to

move reciprocally in a rotational direction around an axis of
said couplinc mezns.
21. An electriczlly driven uQOuhbrusn accoralng to’ C1a1m 9,

wherein said conversion means_causes said coupllng means to
move reciprocally'in an' axial direction along an axis of said
coupling means. | )

‘22. An electrically driven toothbrush.according to Claim 9,
wherein said conversion means céuSes_said coupling means to
mo&e reciprocally in a combination of a rotational direction
: around an axis of said coupiihé méans'and an axial direction

along the axis of said coupling means.
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resilient strip 19 and put—into—the-state a[err] v\/ner,l.h JLressure P[ér'[]

greater than Plerr]: ai’"’"’m s 14. \Wen an g eef' e latig'd.ll

pressure Plerr] acts t he3thead por.ti I -'_. it i n#o
i _

the state a[err]. Theref6éret t'he sra |aI di stance of. t Of

tshe bristles 14 with respect to the support shaft 20 is changed as shown.

-in Figs. |nthe sa manner as in the first enbodi nent; thereby
“changi ng tﬁe [ eci d’rocc‘a‘h‘b'rr (e e thethbirstdresckbrding o

17 3 O%| oJl- be understood that this enbodi ment also ch‘uHes a
grip port! on f r SPISC ST AR B9 SF RN pletludes an outer casing, said

casin
g comprising at least three cyllnqucal members connected

t g - l \--¢ - e 4
- - ]

of said cylindrical members being moldea independer tly



ordi nary toot hbrush. Fig. 8 illustrates a third enbodi nent of the
present” invention. The third enbodiment differs fromthe first enbodiment
in.using a so-called electronic toothbrush for producing the flow of

el ectrons between teeth and bristles 34 brough the human body. In other
wdrds, a head portion 10 has a support shaft insertion hole 16 extending
fromthe bottomof the head portion 10 to the adjacency of the bottom of
bristles 14 in the axial direction._The bottomof the support shaft
insertion hole 16 and thus the end?B¥TRARE support shaft is exposed to-the

bristled side of the head por;ioqg%R?%H%¥ggh a connecting hole_40_near the
bristles 14. The connecting hol e lons as a part of a liquid path
for formng a conductive path by using liquid as a nediumin
There is provided'an electricaily driven téothbrush
having a simple structure and capable of changing the
reciprocaticn stroke of bristles in a simple operation. The
toothbrush is composed of a head portion 10 including a
bristle portion 15 studded with bfistleS'lé, a grip portion
12 having a motor 22, an intermediaﬁe tragsmis%ion member 20
mounteduiq'the grip portion and éonnécted to the head
portion, anala convefsion}mechanism 24 in;erposéd between the
‘;ntermediate transmission member and the motbr.for converting
'a rotational movement of the Mbtof into a reciproéal movement
of the.intérmediate transmission member. At least the bristle
portion of the head portion is resiliently tiltable with
respect to an axis of the intermediate transmissioh member,
.and at least the reciprocation stfoke of the bristle portion

can be changed in accordance with the tilting distance of the

bristle portion.

- (figure 1)



order to electronically connect a support shaft 20 inserted in the support
shaft insertion hole 16 and the bristles 14 through the liquid, for
exanpl e; saliva. Alnost the center of the head portion 10 away froma
bristle portion 15 is forned as a bending portion 17 whose. t hi ckness to
t‘he support shaft insertion hole 16 is relatively snall. Therefore, the
head portion 10 itself tilts at the. bendlng portion 17 as a fulcrumin the
sane manner as in the first enbodinent!/14 |

18 The support shaft 20, nade of a conductlve materi al and

FIG.1




projecting froma grip portion 12, extends so as to reach the innernost
portion of the support shaft insertion hole 16, and a portion thereof
corresponding to the bending portion 17 of ‘the head portion 10 is forned
of a coil-spring 42, Alternatively, the support shaft 20 can be entirely
rade of a coil spring or formed into any shape, as desired. Therefore,

‘'t he support shaft 20 can bend together with the head portion 10. Reference
nurer al 44 denotes a retai ning menber ®&'the side of the grip portion 12
which is mated with the support shaft 20 and detachable froma retaining
mechani sm at the . bottom of the head portion 10. Reference nuneral 46
denotes a seal j-Rg D?Egiqu Furthernore, an eccentric projection 32 of an
intermedi ate g 18 S relatively long dianeter and a rotation center
shaft 30 penetrates forward and backward in a position shifted fromthe
center of the eccentric ' :

20

34



proj ection 32. An end of the support shaft 20 projecting froma
‘tilting nenber 34 is in contact with a conductive plate 48 which is _
connect'ed to one of poles of a battery 50 accommbdated in an outer casing
18, for- exanple, a negative pole. The outer casing 18 is divided into '
three nmenbers in the axial direction, and the center nenber is a
conductive cylinder 18a plated with gﬁn uctive netal on both sides so as
~to have conductivity. The other pole~f the battery 50, for exanple,

19 ' : ' :




a positive pole is connected to the rear side of the conductive cylinder
18a through a lead swtch 52. Reference nuneral 54 denotes a switch knob.
Referring to Fig. 10, when the lead switch 52 is <actuated by operating the
switch knob 54, a notor 22 is rotated, and the head portion 10 thereby
performs reciprocal .rotation on the support shaft 20 through a conversion
mechani sm 24 and the support shaft 204,4f the user grips the grip portion
12 by hand, particularly touches the conductive cylinder 18a, inserts the
bristles 14 into the mputh and perforns brushing, the bristles 14 and the
connecting h el4xsiogiﬁhe head portion 10 are made wet with saliva and so
on. This fdrnsla | &€tric circuit linking the battery 50, the conductive
cylinder 18a, the hand, the body, the teeth, the bristles 14, liquid like
sal i va, the support shaft 20-and the 4 Az ds

L

14

=
2812,:51_ v
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battery 50 in this order, thereby generating a flow of electrons and
effectively renoving plaque fromthe surfaces of teeth..In a state af[err]
of ‘the head portion 10 indicated by a solid |line in Fig. 8, a pressure P2
acts on the bristles 14. |If a pressure P3 greater than P2 is applied, the
hending portion 17 of the head portion 10 is resiliently transformed wth
the coil spring 42 of the support shaft 20, and put into a state a3.
-Thereby, as shown in Fig. 9, since a é&ﬂprocation stroke S2 in the state
a[err] is changed to a snuller stroke S3 in the state a[err] since the

di stal ends of the . _ 20 bristles 14
approach the support shaft 20 in the radi al '

FIGT7

23



direction. It should be understood that this enbodi nent al so
includes a grip portion 12 replaced with a grip of an ardinary toothbrush
or «an ordinary electronic toothbrush having no conversion nechani sm

Al t hough not shown in the draw ngs, the connecting hole in this enbodi nent
can be replaced by an electrically conductive nenber, or the bristles can -
be physically connected with the support shaft 20 through an electrically
conductive nenber extending fromthe braAitd es to the support shaft 20.

Furt her nore, support sha§i220, especially the portion
proj ecting froi&amk ng nenher ﬂ can gternatively be fixed in the

head portion 1 |
P3 /7
\/ /’,
5 L' //_ //
. £ /, //
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the remaining portion of the support shaft 20 term nates at the retaining
menber 44. Figs. 11 and 12 each illustrate a fourth enbodi nent of
the present invention. Wiile the bristle portion 15-of the head portion 10
anal ogously tilts dependi ng upon the pressure of the bristle portion 15
agai nst teeth in.the above first to third enbodi ments, noderate digital
tilting of a bristle portion 15 is carried out in the fourth enbodi nent.
In other words, an end of a support shiaft 20 projecting a grip portion 12

i s connected te=a sﬁtgi ally U shaped receptacle 56, fromwhich a
retaining nen#g: L4 ' engaged wi'th the

FIGHO B

I8a




21 - bottomof a head portion 10 projects. The retaining nenber . 44 is
tbltably supported in the receptacle 56 through a pin 58, and the tilting
range of the retaining nmenber 44 is regulated by a stopper 60 projecting
inside the receptacle 56. The bottom of the retaining nmenber 44 is forned
with a hole 62 which penetrates in the direction of the wdth of the
retaining menber 44. A ball 64 is retractably nounted in the hole 62, and
urged by a coil spring 66 .so as to proPédt from the retaining nenber 44
toward the inner wall of the receptacle 56. On the other hand, the inner
wal | ~of the receptable 56 opposite to the ball 64 is formed with a

plurality of, fF fx@)lf,lthree concave portions 68 to

/l2




receive the ball 64. According to the above construction, when the
head portion 10 is in a position aferr], a[err], or aferr], the ball 64 in
the retaining portion 44 can be fitted and positioned in one of the
concave portions 68. In this enbodi ment, although the head portion 10 can
be held in the position a[err], a[err], or aferr] in accordance with the
pressure of the heading portion 10 ag?;yﬁ.teeth i n brushing, brushing can
be also perforned in a state where th€’head portion 10 is manual ly put :
into a desired position beforehand. Furthernore, in this enbodinent, the
reci procation ggroyeéELaL bristles 14 can be decreased as the pressure
agai nst the tedth In in the sane manner as the above enbodi nents by
urging the .

="
SRR |

58.

58
60— _’56/66
64./ A __————/62




22 retaining nmenber 44 in the direction of aJerr] by a spring or the
Like. If the bristles 14 come |oose, it is necessary to. separate the head
- portion 10 fromthe retaining nenber 44 and replace the head portion 10

with a new one. It should be understood that this enbodi nent al so
Encludes a grip portion 12 replaced with a grip of an ordinary toothbrush.
A fifth enbodi nent of the present inv?gykgn is illustrated in Figs. 13 and

14. The fifth enbodinent is

FIGI3

772N
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different fromthe above enbodinents in the follow ng points. First, an
i.nternmedi ate gear 28 is a bevel gear and its rotational axis is

per pendi cular to an axis of a pinion 26 of a notor 22. An eccentric
projection 32 of the internmediate gear 28 is inserted in a hole 70 forned
& the bottomof a support shaft- 20 which is slidable with respect to a
“support nenber 38 in the axial direction., An end of the support shaft 20
" projecting froma grip portion 12 is 3852écted.to a receptacle 56 in the
same nmanner he &f ntioned fourth enbodi nent, and the receptacle 56
tiltably squgr s (a i ni ng menber 44 on a pin 58, and is detachably
connected to a head portion 10. The bottom of the retaining nmenber 44 is
urged by a coil spring 70 so that the head portion 10 is in a state

alerr]. . According to the above construction, if the hole 70 is
\ ) :
'l‘-'w
Sz Z
S3
\V//

F1 G 15(B)
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el ongated in a direction perpendicular to a paper plane of

23 Fig. 13, the support shaft 20 reciprocates in the axial direction.

If the hole 70 is a round hol e having al nost the sane dianmeter as that of
the. eccentric projection 32, a portion of -the hole 70 makes circul ar
motion in correlation to the nmovenent of the eccentric.projection 32, and,
for exanple; if the support shaft 20 is tiltably supported near the

| eadi ng end of the support menber 38, nmav1enly the receptacle 56 but the
bristles 14 simlarly makes circul ar - or '

FIGIEW FIGI6()

14




elliptic notion. In other words, the reciprocal noverment of the support
shaft 20 is perfornmed on a plane perpendicular to .a paper plane of Fig.
13-including the axis of the support shaft 20. According to this
enbodi nent, when the head portion 10 is positioned concentrically with the
support shaft 20 in a state a[err], the reciprocation stoke of the
bristles 14 is the sane as that of the support shaft 20. Referring to
Fig. 14, when the head portion 10 is'li3df1& state a[err], a reciprocation
stroke S[err] of e head portlon 10 in the axial direction is shorter
than S[err] in thlg:l a[er ], and the head portion 10 also starts

reci procation in the e g d|rect|on of the bristles 14. This is the

same as in the case mhere the head port#on isin astate aferr]. In
t hi s enbodi nent, the support shaft 20 SEFVI%Q ?§ coupl i ng neiber is held
inafixed | \ P
P1 \Pz
\ 20
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position with respect to the eccentric projection 32 of the

24 conversion nmechanismin the extending direction of the bristles 14.

It -should be understood that this enbodiment also includes a grip portion
12 replaced with a grip of an ordinary toothbrush. : Fig. 15 shows a
si xth enbodi nent of the present invention. Wile one head portion 10
itself tilts in the first enbodinenghlﬁge si xth enbodi nent prepares a

Y Fl1GI8




of Head pértions 10 shaped in states aferr] to aferr], sgFecrs—one-0 %
head portions 10 in accordance with a desired reciprocat ﬁpéﬁgﬁngTéﬁ

attaches the selected head portion 10 to a support shaft | ) %hi
enbodi nent, even if the pressure of brlstles 14 agai nst ébﬁh 3%r1g8N %ﬁﬁ
reC|procat|on stroke of the bristles 143does not change. — A SEvénth

Chi s, enbBRFRoRPCRFBREAELLY 9%%3%‘5‘%@&\'}50#&““ ah%déﬁé‘l% FitMie “shapes

nead por Fad TGREFsign BE, 8 BATRRRCE e @?}?'é&%ﬁm e

cach ar crSuRARSkeFER ) FRrth ﬁ?’"ﬁ’?ﬁ R et T ion 15 1 &

paral | el phB13ca¥BBAr Nos. 59-40807 and 57-69806 disclose the reciprocal
rotation of the ends oflbristles around an axis of a head

portion.

Such electrically driven toothbrushes are convenient to
the user since he does not need to move his hand, while he
becomes less attentive to brushing. In particular, the user
is apt to be careless about the optimum pressure of bristles
against teeth, and to inadvertently press the ends of the
bristles of a reciprocating toothbrﬁSh'aqainst the teeth

strongly, this causing damage to gums.

Furthermore, in the above conventional eléctrically
driven toothbrushes, if bristles are pressed against the teeth
with a relatively strong force in order to brush the teeth
strongly, the load acting on a motor is increased, the
rotation torque of the motor is decreased, and the
reciprocation of the bristles is dééelerated, and therefore,

desired strong brushing cannot be achieved.

It is said that the stroke of the above linear or
rotational reciprocation should be changed in.accordance with
a portion to be actually brushed. For example,  in order to
brush the surfaces of teeth or give a massage to gums, it is

preferable that the reciprocation stroke be relatively large.



shaft 20. Figs. 17 and 18 each show an eighth e
present invention. This enbodinent is substantially a
25 conbi nation of the third enbodi mrent shown in Fig.
enbodi mrent shown in Fig. 13. In other words, an electri
support shaft is divided in two, and o of the divided
bottomside is reciprocally rotated around the axis by a conversion
mechani sm The support shaft 20b is connected to one pol e of

mechanism is apt to be broken down, and it is feared that a

i P wi T g
nEPLAGEMENT

and tgﬁéu-_f 161396 .

IDleie e

problem in sealing with respect to water will arise since the

intermediate transmission member itself tilts.

With the above problems of the prior art in view, an
object of the present invention is to provide a toothbrush
capable of obtaining the optimum pressure of the toothbrush

against teeth without the user’s skill and close attention.

Another object of the present invention is to provide an
electrically driven toothbrush having a buffer function with
respect to teeth and so on when pressing bristles against the

teeth.

A further object of the present invention is to provide
an electrically driven toothbrush having a simple structure,
and capable of changing the reciprocation stroke of bristles
in a simple operation and efficiently performing satisfactory

brushing.

In order to achieve the above objects, according to one
aspect of the present invention, there is provided a
toothbrush comprising a bristle portion studded with bristles
and a grip portion adapted to be gripped by the user, wherein
at least the bristle portion is resiliently and tiltably
supported by the grip portion so as to tilt in response to a

pressure against teeth.



a battery 50 at the bottomthereof through a conductive pIaLagt4aﬁ @Qq. T
| eadi ng end of the support shaft 20b is projected froma Fip po i 13

and integrally fixed to a receptacle 56 in contact with ai g ?hapgd JUN mgﬁ
connecting fitting 54 in the receptacle 56. The other sup Shaft 203 on.

the | eading side, which can be in a different shape fromthe support
shaft 20b and is in contact with the connecting fitting 54 at the end

t hereof through a coil spring 72, is tiltably supported with respect to
the receptacle 56 through a pin 58, and held in contact with the
connecting fitting 54 while being tilted. Fig. 17 illustrates the case in

whi ch a head pﬁé&%faﬁ{hql% Sthd &Pé'tﬁE é‘ﬁfﬁﬁfi&:ﬂe@@eﬁ“??%}léﬁ%é aPa is

urged toward t ends of res spring 72 and the head

8?%22 tj%ef":’n’dn{y méjpmésds ﬁ%@iﬁiﬂtm t e sfﬂébbé§8i1es§1ﬂehtm9| gg1used
Within a predetermined range where the bristles can tilt, an
urging force supplied from the user’s hand does not directly
correspond to a pressure of the bristles and it is reduced.
Since a pressure supplied through a conventional toothbrush by
an ordinary person is larger than the optimum pressure as
described abbve, as long as the user does not press the
toothbrush with an extremely large force, the pressure against
the teeth accords with or approximates the optimum reduced

pressure. It is thereby possible to prevent regression of

gums and wear of teeth and to effectively remove plaque.

According to another aspect of the present invention,
there is provided a toothbrush comprising a head portion
including a bristle portion studded with bristles, a grip
portion having a motor, an intermediate transmission member or
a coupling member reciprocally supported by the grip portion
and connected to the head portion, and a conversion mechanism
interposed between the intermediate transmission member and
the motor for converting a rotational movement of the motor
into a reciprocal movement of the intermediate transmission
member, wherein at least the bristle portion of the head
portion is tiltable from a reference position. The bristle

portion may be substantially urged in a direction



acts on the bristles 14. Wth the increase of the pressure f& LPZIEAYTRBIEET
the head portion 10 tilts to positions a2 and a3. The sade reference
‘nunerals as those in Fig. 8 denote |I|ike conponents, and t1eﬂdescﬁl g&pp

t he conponentsis 26T et
Thi s enbodi ment provides an eIectricaII@ driven toothbrush mhose bristles
reci procate and rotate. An outer casing 18 is, as shown in Fig. 18,
divided into three cylindrical nenbers (18b, 18a, 18c) in the | engthw se

directi oportibasdivd 48k GHtHdGH R shikihonl SRt 18F accordance

with a desired reciprocation stroke. If the tilted angle is

changed by the adjustment of the pressure of the bristles
against the teeth in brushing, the load acting on the motor is
substantially constant within at least a range where the
bristle portion can tilt, and the rotational speed of the
motor is not decreased as long as the bristles are pressed in
the range. If the reciprocation stroke is set small when the
pressure is high and large when the pressure is low, a work of
the bristles is substantially constant and efficient brushing
can be achieved.

Embodiments of the present invention will now be
described by way oflexample only with reference to the
accompanying drawings in which :-

Fig. 1 is a schematic view of an electrically driven
toothbrush according to a first embodiment of the present

invention;

Fig. 2 is an enlarged sectional view taken along line

II-II of Fig. 1;

Fig. 3 is a schematic view of the embodiment showing the

reciprocal movement when a bristle portion is in a state a,;;

Fig. 4 is a schematic view of the embodiment showing the
reciprocal movement when the bristle portion is in a state

a,;



are connected to one another through Orings 71 and 73 for |s@gbi REEMENT SHEET
t hereby -constituting a housing for accomobdating a notor a E SO on%4 _Pgﬁ
therein. The first cylindrical nenber 18b at the |eading @a@ﬁngngm&HNeuym
casing 18 has a small dianeter and is shaped |ike a truncat f
broadens at the bottom and the third cylindrical nenber 18c at the bottom
Is in the shape of a truncated cone Ll ch broadens at the | eading end.

The second cylindrical nenber 18a in the center is formed with a switch
knob 54 on the outer wall, and the center portion of the second

cylindrical nmenber 18a has a Ilittle snmaller dianeter than those of both
ends in the lengthwi se direction for the purpose of easy gripping since
the second cylindrical nmenber 18a is nost frequently gripped by the user.
Since the out eigias Ag S sehhemd i@y MidWOdf dhel 2nkodiient showing the

reciprocal movement when the bristle portion is in a state
as;

Fig. 6 is a schematic view of a second embodiment of the
present invention;

Fig. 7 is an enlarged sectional view taken along line
VII-VII of Fig. 6;

Fig. 8 is a broken sectional view of the principal part
according to a third embodiment of the present invention;

Fig. 9 is a schematic view of the same position as Fig.
3 showing the reciprocal movement of the third embodiment;

Fig. 10 is a circuit diagram showing an electric circuit
of the third embodiment;

Fig. 11 is a side view of the principal part according
to a fourth embodiment of the present invention;

Fig. 12 is a front view taken from the left side of Fig.
11;

Fig. 13 is a schematic view of a fifth embodiment of the
present invention;

Fig. 14 is an explanatory view showing the reciprocal
movement of the fifth embodiment;

Figs. 15(A), (B) and (C) are side views of a head
portion in states a,, a, and a;, respectively, according to a

sixth embodiment of the present invention;



divided into three, the degree of freedomfor nolding the %Eg é@@ﬁﬂgﬁégT;
I s enhanced so that the second cylindrical nenber 18a in center ca&
have a smaller dianeter than other cylindrical nenbers. fn &gheﬁ 96:J

.......
....................

since the second cylindrical nmenber 18a is a cylinder whi _gggn—ap

bot h 10 27 ends, it ispossible in’

nol ding to draw mol ds out fromboth ends in the Iengthmﬁse direction and
thus to formsuch a substantially bobbin-like cylinder. This is inpossible

if the out erF.Clas' hg (}3 a§1d Q‘iﬁgra@el %1]: rq;q_%v&r oqEl \é %%%d rbc;rvﬁon in

states a, and a;, respectively, according to a seventh

embodiment of the present invention;

Fig. 17 is a broken sectional view showing the principal
part according to an eighth embodiment of the present

invention; and
Fig. 18 is a front view of the eighth embodiment.

Preferred embodiments of the present invention will now

be described with reference to the accompanying drawings.

Figs. 1 and 2 each illustrate a first embodiment of the
present invention. An electrically driven toothbrush mainly
consists of a head portion 10 and a grip portion 12. The
head portion 10, detachable from the grip portion 12, is
formed with a bristle portion 15 studded with bristles 14 at
the head thereof and a support shaft insertion hole 16 at the
bottom thereof, and detachably connected to a support shaft
20, described below, through the support shaft insertion hole
16. The head portion 10 is made of synthetic resin or the
like having flexibility and resilience, and formed with a
bending portion 17 whose center portion is partiaily cut off.
The head portion 10 is bent toward distal ends of the
bristles 14 at the bending portion 17 beforehand in a normal

state, that is, when no force or a relatively small force P,




In this enbodi nent, since the toothbrush functions as an T ; Ty cET
driven toot hbrush as descri bed above, the front and rear fgggg&%ﬁa%ﬁiSH“:
second cylindrical menber 18a is plated wth nmetal, and 0n§ 0! é lbeLh\hégg.ﬁ._
battery 50 is connected to the rear face. As desdr PBEd atigue o
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since the outer casing 18 of the grip“portion 12 is divided into three
cylindrical nenbers, the second cylindrical nmenber 18a which is nost
frequently gripped by the user can have the mni nmum di aneter, thereby.
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portion t on 0 I's needl ess To say
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20 is performed at an angle 0, if the distal ends of the
bristles 14 are the farthest from the shaft 20 as shown in
Fig. 3, a reciprocation stroke of the bristles 14 is the
longest S,, and the stroke becomes an intermediate value S, in
the state of Fig. 4. As shown in Fig. 5, when the distal
ends of the bristles 14 are the nearest to the shaft 20, the
reciprocation stroke of the bristles 14 is the shortest s,.
As described above, in this embodiment, it is possible to
.change the reciprocation stroke of the ends of the bristles
14 by changing the pressure to the bristles 14, that is, the
pressure of the bristles 14 against teeth in brushing without
changing the structure of the conversion mechanism 24 for

converting the above rotational force into the reciprocal

rotation force.

For exampie, in order to brush the surfaces of teeth or
massage gums, it is only necessary to put at least the
bristle portion 15 into the state a, without pressing the
bristles 14 against the teeth so strongly. The bristles 14
thereby perform the reciprocal rotation at a large
reciprocation stroke so as to efficiently and satisfactorily
execute brushing and the massage. On the other hand, in
order to brush an uneven portion, such as a portion between

teeth and a boundary portion between teeth and gums, the



present invention. Furthernore, .the present invention my

e_applied-to——

not only an electrically driven toothbrush, but also a tO)QQp&w@EMENTgpctT
accomodat i ng ot her mechani sms and an actuator in a grip portio
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descri bed above, according to this enbﬁ i ment, since the
divided into at least three cylindrica menbers in the le
direction, it is possible to nold the divided cylindrical

|ndependently, to increase

menber s
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degree ofetieadoMhat! i,dnatel 20Burded FUBHiGh WitH Tespect to the

teeth. This advantage is remarkable particularly when the
bristles 14 of the driving head portion 10 are first brought
into contact_with the teeth. Then, since the bristle portion
15 is urged to be pressed against the teeth, the bristles 14
can automatically trace the uneven portions of the teeth when
the whole toothbrush is moved. In particular, brushing of
the complicated uneven portions can be effectively performed

without any special attention of the user.

It should be understood that this embodiment includes a
grip portion 12 replaced with a grip of an ordinary
toothbrush, and a proper pressure can also be secured in this

case.

Fig. 6 illustrates a second embodiment of the present
invention. This embodiment is different from the first
embodiment shown in Fig. 1 in that a resilient strip 19
projecting toward the bottom of a head portion 10 is attached
to the bottom of the head portion 10, connected to a support
shaft 20 and made resiliently tiltable instead of positively
bending the body of the head portion 10. In particular, the
resilient strip 19 is bent beforehand in this embodiment and
the head portion 10 is put into a position a, indicated by a
solid line when a pressure P, acts on bristles 14.
Furthermore, the support shaft 20 performs not only

reciprocal rotation on the shaft thereof, but also



nol di ng, and to determ ne the shapes of the cylindrical n&mb £§ ARGyt SpoeT |
freely. As aresult, there can be provided a grip portlo |ch has hlgh ;
operability and | ooks fine on the outside. Further WQQJI _____________________________ _
understood that this enbodiment al so includes a grip portiign— iﬁ—repLﬁﬁed;m, =}
with a grip of an ordinary t oot hbrush ¥ an ordinary electronic toothbrus
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CLAIMS: 1. A toothbrush, conprising:
It should be understood that this embodiment also

includes a grip portion 12 replaced with a grip of an

ordinary toothbrush.

Fig. 8 illustrates a third embodiment of the present
invention. The third embodiment differs from the first
embodiment in using a so-called electronic toothbrush fér
producing the flow of electrons between teeth and bristles
through the human body. In other words, a head portion 10
has a support shaft insertion hole 16 extending from the
bottom of the head portion 10 to the adjacehcy of the bottom
of bristles 14 in the axial direction. The bottom of the
support shaft insertion hole 16 and thus the end of the
support shaft is exposed to the bristled side of the head
portion 10 through a connecting hole 40 near the bristles 14.
The connecting hole 40 functions as a part of a liquid path
for forming a conductive path by using liquid as a medium in
order to electronically connect a support shaft 20 inserted.in
the support shaft insertion hole 16 and the bristles 14
through the liquid, for example, saliva. Almost the center
of the head portion 10 away from a bristle portion 15 is
formed as a bending portion 17 whose thickness to the support
shaft insertion hole 16 is relatively small. Therefore, the
head portion 10 itself tilts at the bending portion 17 as a

fulcrum in the same manner as in the first embodiment.




a head portion including a bristle portion studded with R
a grip portion adapted to be gripped manually; and ti
provi ded between said bristle portion and said grip portioff fgg:....
resiliently tilting at |east said briﬁble portion froma r
position relative to said grip portiofiYin response to pressing said
bristles | e t S oL,qi Clai , Wherein
sai d tiIP?ggtfﬁéa%% ggﬁg??égstgef%§§B§F§ %8% io%%opgbkg$éﬁgg aéaid-head
portion. giBecthoh0t hbrush according to daim1, wherein said tilting
means conprises a resiliently tiltable menber interposed between said head
portion and said grip portion. 4. A toothbrush according to daim1,
wherein said tilting

It should be understood that this embodiment also

includes a grip portion 12 replaced with a grip of an
ordinary toothbrush or an ordinary electronic toothbrush

having no conversion mechanism.

Although not shown in the drawings, the connecting hole
in this embodiment can be replaced by an electrically
conductive member, or the bristles can be physically
connected with the support shaft 20 through an electrically
conductive member extending from the bristles to the support
shaft 20. Furthermore, a part of the support shaft 20,
especially the portion projecting from the retaining member
44 can alternatively be fixed in the head portion 10, while
the remaining portion of the support shaft 20 terminates at

the retaining member 44. -

Figs. 11 and 12 each illustrate a fourth embodiment of
the present invention. While the bristle portion 15 of the
head portion 10 analogously tilts depending upon the pressure
of the bristle portion 15 against teeth in the above first to
third embodiments, moderate digital tilting of a bristle
portion 15 is carried out in the fourth embodiment. In other
words, an end of a support shaft 20 projecting a grip portion
12 is connected to a substantially U-shaped receptacle 56,

from which a retaining member 44 to be engaged with the



means conprises a resiliently tiltable nmenber extending |EFgthiwse TTOM_ .
sai d grigpportion, and wherein said head portion has an @ﬁ@%ﬁQEMENTéﬁ““T

| engt hwi se hole in which said tiltable nmenber is slidablyjjexten 4gJUN5E@§" I
A toot hbrush according to Claim1, further conprising: Re'at Tery =~
accommodated in said grip portion; 1 gri p conductor nenber—COVEring a
surface of said grip portion and connected with one pole of said battery;

a second electrically conductor nenber on said grip portion connected with

the ot hehopebm off %awiaﬁaﬁg?ﬂﬁoﬂ“¥$ projects. The retaining member

44 is tiltably supported in the receptacle 56 through a pin

58, and the tilting range of the retaining member 44 is
regulated by a stopper 60 projecting inside the receptacle
56. The bottom of the retaining member 44 is formed with a
hole 62 which penetrates in the direction of the width of the
retaining member 44. A ball 64 is retractably mounted in the
hole 62, and urged by a coil spring 66 so as to project from
the retaining member 44 toward the inner wall of the
receptacle 56. On the other hand, the inner wall of the
receptable 56 opposite to the ball 64 is formed with a
plurality of, for example, three concave portions 68 to

receive the ball 64.

According to the above construction, when the head
portion 10 is in a position a,, a,, or a,;, the ball 64 in the
retaining portion 44 can be fitted and positioned in one of
the coﬁcave portions 68. In this embodiment, although the
head portion 10 can be held in the position a,, a,, or a, in
accordance with the pressure of the heading portion 10
against teeth in brushing, brushing can be also performed in
a state where the head portion 10 is manually put into a
desired position beforehand. Furthermore, in this
embodiment, the reciprocation stroke of the bristles 14 can
be decreased as the pressure against the teeth increases in

the same manner as the above embodiments by urging the
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means for electrically connecting said bristles with said

electrically conductor nenber. 6. A toothbrush according aim 4 ﬁ
wherein said tiltable nenber is pivotally supported at an lﬁkéﬁmZALdUSfEB

portion, and further conprising spring neans interposed be

tiltable nmenber and said grip portion for urging said tiltable npnber in a
direction toward distal ends of said b 'stles wth respect to said head

portion connected to said tiltable 7. ﬁ toothbrrsh gicordi?g to
Claimd4, S | ablk Il i I on,
and a stgﬁgg?ﬁgg?dﬁéﬂggg %gr??oﬁﬂgnpﬁﬁfggiggl %ﬁoFe %xf€+ £ gﬂé

t oot hbr usik@gcot i gget Br@ls&!t&blu""ﬁ%fné' 'ioaébd El.ltl Eb”ﬂec@%%%%yc%pr I ses:
a receptacle at a distal end of said grip poft
separate the head portion 10 from the retaining member 44 and

replace the head portion 10 with a new one.

It should be understood that this embodiment also
includes a grip portion 12 replaced with a grip of an

ordinary toothbrush.

A fifth embodiment of the present invention is
illustrated in Figs. 13 and 14. The fifth embodiment is
different from the above embodiments in the following points.
First, an intermediate gear 28 is a bevel gear and its
rotational axis is perpendicular to an axis of a pinion 26 of
a motor 22. An eccentric projection 32 of the intermediate
gear 28 is inserted in a hole 70 formed at the bottom of a
support shaft 20 which is slidable with respect to a support
member 38 in the axiél direction. An end of the support
shaft 20 projecting from a grip portion 12 is connected to a
receptacle 56 in the same manner as the aforementioned fourth
embodiment, and the receptacle 56 tiltably supports a
retaining member 44 on a pin 58, and is detachably connected
to a head portion 10. The bottom of the retaining member 44
is urged by a coil spring 70 so that the head portion 10 is
in a state a,.

According to the above construction, if the hole 70 is

elongated in a direction perpendicular to a paper plane of



a connecting nenber having one end pivotally supported w T sard .
receptacl e gnd other end adapted to be coupled with said gﬁﬁ?b@?%MEN?S§§§T
spring neans di sposed within said receptacle for urging said fqn
menber in a direction toward distal en?; of said bristles WA ek
said head portion coupled with hsaid offier enc L fremD
9. An e | | 0 S LSl Ng: . a por .
includingsg%%#ggébgmggbgﬁgﬁhs?hdgég %F%%gﬁﬁbﬁé?ﬁgfftlon °f22§ﬂ p portion
adapt ed ppigei1gsi pped manual |y and accommodating an el ectric notor;

It should be understood that this embodiment also
includes a grip portion 12 replaced with a grip of an

ordinary toothbrush.

Fig. 15 shows a sixth embodiment of the present
invention. While one head portion 10 itself tilts in the
first embodiment, the sixth embodiment prepares a plurality
of head portions 10 shaped in states a, to a;, selects one of
the head portions 10 in accordance with a desired
reciprocation stroke, and attaches the selected head portion
10 to a support shaft 20. In this embodiment, even if the
pressure of bristles 14 against teeth varies, the

reciprocation stroke of the bristles 14 does not change.

A seventh embodiment of the present invention is
illustrated in Fig. 16. Although this embodiment prepares a
plurality of head portions 10 in various shapes in the same
manner as the sixth embodiment, the bending shapes of the
head portions 10 are different from those of the sixth
embodiment. In other words, for example, two head portions
10 in states a, and a; each are substantially bent like a
crank so that a bristle portion 15 is parallel to a support

shaft 20.

Figs. 17 and 18 each show an eighth embodiment of the

present invention. This embodiment is substantially a
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31 coupl i ng means for detachably coupling said head pgiﬁgghAC$%T§§ﬁ§EET
grip portion, said coupling neans supported on said grip Frtlon %nJﬁwcﬂgg
manner that said coupling neans nakes a reciprocal noveneﬁ 119 R g
conversion neans in said grip portion for converting a rofafTﬁﬁﬁT”ﬁﬁV§ﬁ§ﬁT“‘“
generated fromsaid notor into a reC|ﬁPocaI novenent of said coupling

nmeans; and wherein at least said bristle portion in said head

portion is tiltable froma reference position. 10 An electrically driven
L oot nbr USBRBIRRESEAT o0 (et du oHASANRNY SHERS! AL Ie8ldriy GG on 1S
resilien I N response pressi ng rlst ai nst teet 11

An el ect Ehféh' énflbli HRntOShbmUSh 396 disng 1% GtdieP Q:ords, an
electrically conductive support shaft is divided in two, and
one of the divided shafts 20b on the bottom side is
reciprocally rotated around the axis by a conversion
mechanism. The support shaft 20b is connected to one pole of
a battery 50 at the bottom thereof through a conductive plate
48, and the leading end of the support shaft 20b is projected
from a grip portion 12, and integrally fixed to a receptacle
56 in contact with a L-shaped connecting fitting 54 in the
receptacle 56. The other support shaft 20a on the leading
side, which can be in a different shape from the support
shaft 20b and is in contact with the connecting fitting 54 at
the end thereof through a coil spring 72, is tiltably
supported with respect to the receptacle 56 through a pin 58,
and held in cﬁntact with the connecting fitting 54 while
being tilted. Fig. 17 illustrates the case in which a head
portion 10 is in a position a,. The support shaft 20a is
urged toward the distal ends of bristles 14 by thé spring 72,
and the head portion 10 is in a position a; when the
toothbrush is not being used or when the minimum pressure P,
acts on the bristles 14. With the increase of the pressure to
P, and P;, the head portion 10 tilts to positions a, and
a;. The same reference numerals as those in Fig. 8 denote

like components, and the description of the components is



wherein a plurality of said head portions, each having sai R§51£§éﬂEN¢§HEET ]
portion with a different tilted angle or amount of displ agjenen rom an .

axi s of said coupling neans are selectively coupled to sailld LPZ@QL&E@ﬁEﬁH
through said coupling nmeans. 12. An electrically driven tloothbrush — o
according to Caim9, wherein a tiltifd distance froman &%Xi's of said®
coupling ans ,.tq a point in said.brjstle pprtion varies ipn response to

the i1 ERSE miorkshDase ale) 1 matding, tq Hraw el vt from ke
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flexible so that said bristle portion I's resi
the outer casing 18 is integrally formed or divided in two.

b

In this embodiment, since the toothbrush functions as an
electrically driven toothbrush as described above, the front
and rear faces of the second cylindrical member 18a is plated
with metal, and one pole of the battery 50 is connected to

the rear face.

As described above, since the outer casing 18 of the
grip portion 12 is divided into three cylindrical members,
the second cylindrical member 18a which is most frequently
gripped by the user can have the minimum diameter, thereby
greatly improving operability of the toothbrush and providing

the grip portion 12 which looks neat on the outside.

It is needless to say that the grip portion. 12 may be
divided into more than four parts; instead of three in the
present invention. Furthermore, the present invention may be
applied to not only an electrically driven toothbrush, but
also a toothbrush accommodating other mechanisms and an
actuator in a grip portion.

As described above, according to this embodiment, since
the grip portion is divided into at least three cylindrical
members in the lengthwise direction, it is possible to mold

the divided cylindrical members independently, to increase



32 14. An electrically driven toothbrush according to ClaimJl10, ____whereipn-
aresiliently tiltable nenber is interposed between said gﬁgpggéémgﬂT@m@ET
said coupling neans, so that said head portion is resilie y ti
15. An electrically driven toothbrush according to Caiml t(Dagé/q.e_(&_"nJaN 1008
resiliently tiltabl e nenber extends |engPhwise from said coupkisgreans——
and sai d head portion has an elongated |engthwse—hote—+n—whitch said
tiltable nmenber is slidably extending, so tg I bristle
portion igagefsd liently tiltable. 16. An el mﬂmlmmwﬂm t oot hbrush
accordinéi#%jgiéin19, further conprising: .

1. A toothbrush, comprising:

a head portion including a bristle portion studded with

bristles;

a grip portion adapted to be gripped manually; and

tilting means provided between said bristle portion
and said grip portion for resiliently tilting at least said
bristle portion from a reference position relative to said
grip portion in response to pressing said bristles against
teeth.
2. A toothbrush according to Claim 1, wherein said tilting
means comprises a flexible portion of a stem of said head
portion.
3. A toothbrush according to Claim 1, wherein said tilting
means comprises a resiliently tiltable member interposed
between said head portion and said grip portion.
4. A toothbrush according to Claim 1, wherein said tilting
means comprises a resiliently tiltable member extending
lengthwise from said grip portion, and wherein said head
portion has an elongated lengthwise hole in which said
tiltable member is slidably extending.
5. A toothbrush according to Claim 1, further coﬁprising:

a battery accommodated in said grip portion;

a grip conductor member covering a surface of said grip
portion and connected with one pole of said battery;

a second electrically conductor member on said grip

portion connected with the other pole of said battery; and




a battery acconmpdat ed |n said grip portion; a gri
covering a sur ortion and connected mAthE%m@ﬁﬂﬁﬁ

said battery; an electrlcally conduct or nber

portion connect eEl!ﬂ“”“I m w pol e of said battery; andbDate:..*=
electrically con tngL s d sor kst | es wPPh said second Ty _
conductor nenber. 17. An electrically driven toothbrush according to C aim

15, wherein said tiltable nmenber is pivotally supported at andend of said

coupling mean t n (1,0 |nter ose etmee

said tiltabl e%fe%%d g&r géu couip n"'gOrﬁprree%tn%q or u‘? glf']ﬁ’gs% \o| Y?‘F’? ﬁ?%

menber |@éédyd%g¥éd¥%fdagﬁyj rﬁghéﬁ said bristles with respect to
ti

said head portion connected to sal e nmenber. 18. An electrically
driven t @&t hbaHoctsHuE Gddbrd gt .claim 4, wherein said tiltable

member is pivotally supported at an end of said grip portion,
and further comprising spring means interposed between said
tiltable member and said grip portion for urging said tiltable
member in a direction toward distal ends of said bristles with
respect to said head portion connected to said tiltable
member.

7. A toothbrush according to Claim 4, wherein said tiltable
member has a resiliently flexible portion, and a stem of said
head portion defining said hole is flexible.

8. A toothbrush according to Claim 1, wherein said tilting
means comprises:

a receptacle at a distal end of said grip portion;

a connecting member having one end pivotally supported
within said receptacle and other end adapted to be coupled
with said head portion; and

spring means disposed within said receptacle for urging
said connecting member in a direction toward distal ends of
said bristles with respect to said head portion doﬁpled with
said other end of said connecting member.

9. An electrically driven toothbrush comprising:

a head portion including a bristle portion studded with
bristles;

a grip portion adapted to be gripped manually and

accommodating an electric motor;



wherein said ti . extension of said couplyf

nmeans and has a bl e portlon and a stem f'ggplef‘%EM%i%SHEET
portion defini ng mlmlmﬂlm Hmlﬁ XI ble. - 19. An electrical Iétdrl JUN 10oh
p
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t oot hbrush accordkngeta mhere in said coupling m ST

a shaft connected with said conver5|on ftans to receive the reC|procaI
Focept acl e ar SUbn HeRHe, e Aty 'SoboEing HAd BEAduRBEr Lonyi ng
one end Riyvaald %ﬁ‘br)%ztteﬂm, said coupling means supported on said
grip portion in such a manner that said coupling means makes a
reciprocal movement; and
conversion means in said grip portion for converting a
rotational movement generated from said motor into a
reciprocal movement of said coupling means; and
wherein at least said bristle portion in said head
portion is tiltable from a reference position.
10. An electrically driven toothbrush according to Claim 9,
wherein at least said bristle portion is resiliently tiltable
in response to pressing bristles against teeth.
11. An electrically driven toothbrush according to Claim 9,
wherein a plurality of said head portions, each having said
bristle portion with a different tilted angle or amount of
displacement from an axis of said coupling means are
selectively coupled to said grip portion through said coupling
means.
12. An electrically driven toothbrush according to Claim 9,
wherein a tilting distance from an axis of said coupling means
to a point in said bristle portion varies in response to the
tilting movement of said bristle portion, and a reciprocating
distance of said reciprocal movement of said bristle portion
varies depending on said tilting distance.
13. An electrically driven toothbrush according to Claim 10,
wherein a portion of a stem of said head portion is flexible

so that said bristle portion is resiliently tiltable.
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portion; and ul posed within said receptac

sai d connecti ng rri“!‘“!“ﬂﬂ‘““nm;u on toward di stal ends of er ét.ljlé& 1995_"
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portion is resiliently tiltable.

15. An electrically driven toothbrush according to Claim 10,
wherein a resiliently tiltable member extends lengthwise from
said coupling means, and said head portion has an elongated
lengthwise hole in which said tiltable member is slidably
extending, so that at least said bristle portion is
resiliently tiltable.
16. An eleétrically driven toothbrush according to Claim 9,
further comprising:

a battery accommodated in said grip portion;

a grip conductor member covering a surface of said grip
portion and connected with one pole of said battery; and

a second electrically conductor member on said grip
portion connected with the other pole of said battery; and

means for electrically connecting said bristles with said
second electrically conductor member.
17. An electrically driven toothbrush according to Claim 15,
wherein said tiltable member is pivotally supported at an end
of said coupling means, and further cdmprising spring means
interposed between said tiltable member and said coupling
means for urging said tiltable member in a direction toward
distal ends of said bristles with respect to said head portion
connected to said tiltable member.
18. An electrically driven toothbrush according to Claim 15,

wherein said tiltable member is an extension of said coupling



wherei n said conversion neans causes said coupling neans t'RE@QK@EMENTSHﬂsf'
of

reciprocally in | | of a rotational direction -gfound an axis o

sai d coupling maﬁlﬂlg;m “E ,JJ IJdi rection along the axis |
nmeans. * L i cally_driven toot hbrush leaceerdingk AR DA |
Caim9, wherein said grip portion i ncfddes an outer casing, said casing
conpri si t | t hree cyli.ndrical s conngect ed ogether ip a
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menbers hel;i0 HERIAgb IR AU UG said hole is flexible.

19. An electrically driven toothbrush according to Claim 10,

wherein said coupling means comprises:

a shaft connected with said conversion means to receive
the reciprocal movement, said shaft extending lengthwise from
said grip portion;

a receptacle at a distal end of said shaft;

a connecting member having one end pivotally supported
within said receptacle and other end adapted to be coupled
with said head portion; and

spring means disposed within said receptacle for urging
said connecting member in a direction toward distal ends of
said bristles with respect to said head portion coupled with
said other end of said connecting member.

'20. An electrically driven toothbrush according to Claim 9,
wherein said conversion means causes said coupling means to
move reciprocally in a rotational direction around an axis of
said coupling means.

21. An electrically driven toothbrush according to Claim 9,
wherein said conversion means causes said céupling means to
move reciprocally in an axial direction along an axis of said
coupling means.

22. An electrically driven toothbrush according to Claim 9,
wherein said conversion means causes said coupling means to
move reciprocally in a combination of a rotational direction
around an axis of said coupling means and an axial direction

along the axis of said coupling means.
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23. An electrically driven toothbrush according to Claim 9,
wherein said griplportion includes an outer casing, said
casing comprising at least three cylindrical members connected
together in a lengthwise direction of said grip portioh, each

of said cylindrical members being molded independently.




