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TOOTHBRUSH

- The present inven;ion relates to a toothbrush.

Various kinds of manners for cléaning teeth by a

toothbrush have béen suggested so 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

it is 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 the ends of the bristles
reach there, since they curl up, a satisfactory brushing

effect cannot be obtained. As a result, it is not expected

" that the plague will be removed by reciprocating the



toothbrush at a short stroke. Furthermore, if the teeth are
brushed under suéh a great pressure, the gums regress, and

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 very

important to optimize the pressure of bristles of the

toothbrush against teeth or the like. However, no-well-kﬁowﬁ
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 toothﬁrushes .
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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axial direction of a2 head portion at & short stroke of

several millimeters. Furthermore, Japanese Patent Laid-Open
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Publication Nos. 5$9-40807 and 57-69806 dis
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reciprocal rotzticn of the ends of bristles around an axis of

& hezd porction.
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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
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reciprocation of the bristles is ds
desired scrong brushing cannot be achiesved.

it is sazid that the stroke of the ahbove 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 testh or give a massage to gums, it is

preferable that the reciprocation stroke be relatively large.
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To the contrary, when a narrow portion, for example, a

portion between teeth, an occluding portion of teeth, or a

boundary between teeth and gums, 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 elec;rically driven toothbrushes héving.
different  reciprocation stfokesﬂin order to perform proper

- _

brushing ﬁepending on a portion to be brushed. Although it

can be thought to use a motor serving as 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 reverse direction, the use of

"such an electric selection switch complicates the structure

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, thé structure of the

toothbrush is complicated, the driving force transmission
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problem in seziing with respect to water will axi

intermediate transmission member itself t
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abject of the oreéssnt invention is to provide & .tcotihbrush
. - . =
capenwe ¢f optaining the oztimunm prassure ¢f the tootnbrush

electriczlly ériven ctceothirush having & bulfer functlon with

= -~ b, J a= P
respec:t to tseil and s0 on wihsa prassing Zrisctles againsc the
tes=th

~and a grip portion ada

pted to be gripped by the user, wherein

at least the briscle portion is resiliently and tiltably

-supported by the ¢grip

portion so as to tilt in response to a

; Pressure against teeth.
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Accorcding to the above construction, even if bristles
are strongly pressed against teeth, the bristles rasiliently

tilt. Within & predetermined range where the bristles can

prass the Tociiirush with an extremely larzge fcrce, the
Dressure aga.nst the tseth accords with or actroximazas ths
optimum racucsd pressure. It is thersby cossibls to oravent

According to another aspect of the present invention,

thers is providsd & toothbrush comprising & hszd sorzion:

including & brzistle poru1on studded with bristliss, a grip

portion having & motor, an intermediate transmission member

or a coupling'membe: réciprocally supported by the grip
portion and connected to the .head portion, and & conversion
mechanlsm interzosed between ‘the intermediate traznsmission
member and the motor for converting a rdﬁational 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
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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, 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 transmission member by the above tilting

movemedt,ﬁand the stroke of reeiprocation of the bristle
portion can vary depending on the displaced distance.

When at least the bristle pottion of the head portiod is
tilted from the axis of the intermediate transmission member,
the'reciprocal movement of the tilted bristle pertion differs
from that_of the intermediate transmission member,-and the

reciprocation stroke of the bristle portion varies depending

"on the tilting distance. Therefere, 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_brushing, mandally mdving the bristle portion
beforehand, or preparing a pluraiity of head portipns having

different tilted angles and connecting one of the head
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tilted angle is chanced by the adjustment of the pressure of

s}
-
3

‘the bristles acgzinst the teetr brushing, the load acting

on the motor is substantially constznt wizthin at least a
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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

II-II of Tic. i;
Fic. 2 ie 2 schematic view o0f tne emzcclinenl showijg the

oczl movement wnen a bristle porticn is in a state &

a]
(b
0
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Fig

4 is z schematic view of the embodiment showing the
reciprocal movament when the bristle portion is in a state

0 S
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Fig. § is & schematic view of
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reciprocal movement when the bristle portion is in z state

Fic. 6 is & schematic view of

Fic. 7 is aa enlargsd sectiona
fII-VII of Tig. §;

& second embodiment of the

according to & third emccdiment o the present invention;
- - - - L . -~ T e - o . - - -~a
Tig. ¢ is z schefatic view of the same zesition as Tig.
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fifth embodiment;

), (B) and (C) are s
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Figs. (

ide views of a head

ortion in states ¢y, O, and 3, respectively, according to a
1 2 S -

sixth embcdiment of the present inv

ention;
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states @, ancé C;, raspectively, according to & seventh
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:Cs Of the presen: ifavantion will now

bottom therscf, and datachably connected to & support shazft

16. The hezad pcroicn 1

- P
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througn the supp

0

rc shafc insercion hole
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is macde of synthetic resin or the

like having flexibilicy and resilience, ancd formed with &

bending portion 17 whose ceanter portion is partially cut off.

The head portion 10 is bent toward distal ends of the

bristles 14 =

[9)

staté, that is, wnen no force or a ralatively small force

the bending portion 17 beforshand in 2 normal
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acts on the surface.of the bristles 14. As the leading end

of the bristle portlon 15 is approached, the amount of

| displacement of the orlstle portion from the axis of the

support shaft 20 gradually increases (a state o;). 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 O;j. | '

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

~attached to the grip portion 12 by fitting the support shaft

20 in the support shéft insertion hole 16 of the head por£ion

10. The grip portioh 12 is mainly composed of a motor 22

“accommodated in the outer casmng 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 rotational 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
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whole, and the tiltiqg member 34 is integrally mated with the

. bottom of the aforementioned support'shaft 20 and extended in

the radial direction of the support shaft 20. Therefore, the
eccentric projection 32 eccentrically rotates while sliding .

in the elongated slot 36 of the tilting member 34 in

correlation to the rotation of the intermediate gear 28 on

the shaft 30, thereby performing the reciprocal rotatidn_of
the tilting member 34 and the support shaft 20 at a
predeterminédgrotation aane. Almost the center of the

support shaft 20 is rotatably supported by a subport member

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 transmitted to the intermediate gear 28

through the pinion 26.- In correlation to the rotation of the

intermediate gear 28 on the shaft 30, the eccentric

projectibn 32 eccentrically rotates while drawing an arc
Shown in Fig. 2, thereby céusing thé tilting movement, that
is, the reciproéal rotation of the tilting member 34 and the
sﬁpport shaft 20 on the éxis 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
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figures, even if the reciprocal rotation of the support shaft
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13

4

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
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conve::ing the abcve rocationeal forces intc the rsciprocal
rotation fcrca.

Eo; examgle, in order to brush the surféces.of teeth or
maséac_:e gums, it is only n'ecessaﬁy to put at least the
bristle portion 1S into the scate o; without pressing the

bristles 14 zgainst the teeth so strongly. The bristles 14

thereby perform the reciprocal rotation at a large

reCiproc;tion 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 &4 boundary portion between teeth and gums, the
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bristles 14 are strongly pressed against the teeth and the

"bristle portion 15 is put into the state &;. The distal ends

of the bristies 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

rotational’ speed of the motor 22 is not reduced unlike

_before. In particular, since the reciprocation 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 the reciprocation stroke of the distal ends

~ of the bristles is changed merely by changing the pressure 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
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retreat, that is, have a buffer funct

teeth. This advantage is remarkable §a;ticul rly when the

into contact with the tseth. Then, since the bristle portion

15 is urged to be pressed against the testh, the bristles 14
can automaticzlly trxacs the uneven porticns of the teeth when
the whole toothdbrush is mcwved In particular, brushing of

It shcould e understood that this emzediment includes a
grip portion 12 raolzced with a ¢rip cf an oxdinary

toothbrusk, and & proper grassura cian &ilso be secursed in this

case
Fig. % illustrecss 2 sszcond embodimang of the present
invention. This embodiment is ciffareant from the first

ttached

[\
[

to the bettom of the head portion 10, connected to a support

shaft 20 and made resiliencly tiltable insteaq of posvtvve1v

resilient strip 19 is bentc beforehand in this emnod1me1t and
1

0 is put into a position «; indicated by a
solid line when & pressure P; acts oa bristles 14.

Furthermore, the support shafc 20 performs not only

[ |

reciprocal rotation on the shaft theresof, but also
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reciprocation in the axial direction thereof. 1In cther.

~words, a gL1ce n a 21 projecting in a direction reverse to an

- .

elongated slot 3% of & tllting member 34 is integrally formed

at the bottom of the tilting member 34, and lnse*ted so as to

tilting movement o th2 tilting membar 34, sincs the cuide
slot 23 is inclined, cthe tilting memder 34 also reciprocates
in the axizl dirsction of the support shaic 20.

According to the construction of the second emdodiment,
the sﬁépdrt shas: ZO.is held iﬁ & fixed position ;tn réspect
to'a conversicn mechanism 24. The head ror ion i0 is
slightly raised up while resiiiently trahsforming the
resilient strip 1¢ and put’ into the state ¢; when & pressure
acts on the bristles I4. When an even
greater pressurs P; acts on the bri 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.
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has & supgort sz

botteom ¢f ghs ns

formed as z zend

shaft insercion
head por‘v i0

-fulcrum ia the

ion 10 awey from a bristle gportion 15 is
ing vortion 17 whoss thickness to the support
hole 16 is relatively small. Therefore, the

itself tilts at the beanding porction 17 as a

seme manner as in the first embcdiment.
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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 shaft 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

‘direction, 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,
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a positive pole is connected to the rear side of ;he
conductive cylinder lSa 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
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bristles 14 zpprecach the suppe shaft 20 in the radial
direction.
It shoulcd he understood t this embodiment zlso

. -3 -7 - -
concuczive mamfer extiending from th2 bristlss To the suppors
- - - - - - - - - -
shafc 20 Turthermore, & pert of the suctort shaft 20,

the present invention Wnile the bristle portion 15 of the
head porticn 10 analogousTY tilts depending upon the pressure
of the bristle portion 15 against teezh in the azbove first to

)

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
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bottom of a head pdrtion 10 projects. The ratain
44 is tiltably supported in the rec=ntac S6 throuch a pin

38, and the tilting range of the retaining member 44 is

‘requlated by a stopper 60 projecting inside the receptacle-

"
]

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 rstractadly mountad in the
hole 62, and urced by & coil spring 56 SO &s to project from
ﬁhe retaining member 44 toward the inner wall of the
receptacle 58. On the .other hand, the inner wall of the
:ecéptacle'SS orsosite to the ball 64 is formed with &

plurality of, for example, thres concave portions 638 to

Accd:ding to the abovsa conétruction, when the nezd
-portion 10 is in a position «., &; or 3, tﬁe.ball'é%'in the
retaining pcriion 44 can be fitted_and.positioned in cne of
.the concave portions 68. .In this embodiment, although'tna
head portion 10 can bes held in the pdsition o, O or &3 in

the he ding poruvon-lc

|2 ]

aécdrdance with The pressure o
aqainsi teeth in brushing, brushing c=n be also performed in
a state where th2 head portion 10 is manually put'lnto a
desired positioﬁ beforehand. Furthermore, in this
embodiment, the rsciprocation 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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retzining member 44 in the directicn of @; by a“égring.cr the

retaininc mamoer 44 on & pin 58, and is detachably connected

to & head portion 10. The bottom of the retaln ing member 44

is urged by a coil spring 70 so that the head portion 10 is

According to the zbove construction, if thé hole 70 is

elongated in a direction perpendicular to a paper clane of
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Fig. 13, ﬁhe support shaft.zo reciprocaﬁes-in the axial
direction. 1If the hole 70 is alrouﬁd hole having almost the
same diémeter as that of the eccentric projection 32, a'l
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

receptacle 56 but the bristles 14 similarly makes circular or-
elliptic motion. 1In other words, the reciprocal movement of
the support shaft 20 is performed on a plane perpendicular 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 bristles 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 portion 10 in the axial 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 se:ving-as a coup;ing member is held in a fixed

poSition with respect to the. eccentric projection 32 of the
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conversion mechanism in the extending d
bristles 14.

It should be understood that this embodiment also

§-

n
v

includes a ¢rip portion 12 replaced with & grip o n
ordinary toothbrush.
Tig. 15 shows a sixth embediment of the present

: a ‘3 $ 3 - - - Y S eeim % : 3 - = = - S -
irst emkbodimenz, the sixzth embodiment prepzres & plurality

W
n
[}
<

snth embodiment of the present iavention is

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

manner &s the sixth embocdiment, the bending .shapes oI the
head portions 10 are different from those of the sixth

embodiment. In other words, for example, two head portions

k

|

m

10 in states «; and &; each are substantially bent 1 a

crank so that =z bristle'portion 15 is parallel to & 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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. combinatior ¢f the third emnodiment shown ia Tig. 8 and the

electrically conductive supgport shaft is divided in two, and

- Lk Ty ¥ - - - 3 =

mechanism Tha. suzsort shaft 20- is ceonnacted to cone 2oles of
Y - - - - - Y T~ - - = - - ve - -

& battsry 23 zt the bottom thersof throuch 2 canductiva plakts

from & ¢rig gorcicn 12, and intsgzally Zixkad To a racsstacls
53¢ in contact with & L-shzgad connscting Zizting 4 in the
ragezcaclis 32 Ths gther suzeporc shziz Ila ¢n ths lszzdinc
side, which can e in e diffszsng shace Izzm the supngerst
snafc 20b end is in contact with the connscting fisting 54 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 2 position The supggerct shafc 20z is

toothbrush is not teing ussed or whan ths miaimum prassure P,

.aCts on the bristles l14. With the incrzase of the pressure

to P, and P;, the nhead portion 10 tilts to gositions &, and

3. The same refsrsace numerals as those in Fig. 8 denote

like compcnents, and the descripticn of the components is
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lomitted. This embodiment provides an electricélly 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
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greatly improving ogerapilicy of the tocthbrush and providing

- - - - - =
divided intoc morsz than four parts, instead of thres in the
present inventicn. Furthermore, the prassnt invention may be

As described above, according to this embodiment, since
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tion is divided into at leastc three cylindrical

ection, it is possible to mold
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the divided cylindrical members independently, to ilacrease
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the AeQree of freedom in the direction to draw molds out in
‘molding, énd to determine 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, it_should be understood that this
embodiment aiso includés a grip portion 12 replaced with a
grip éf an ordinary todthbrush or an brdinary electronic

toothbrush having no conversion mechanism.
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1. A tocenbrus“, comprising:
a head portion including a bristle portion studded with

bristles;
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2. A toothbrush according to Claim 1, whersin sazid tilting

h

means comprises z f£lexible portion of z stem o0f szid head
portion.
3. A toothbrush according to Ciaim 1, wherein said tiiting
means compriéee a resiliently tiltazble member interposed
between said hezd portion and seid grip portion.
4, A foothbrush according to Claim 1, wherein seid tilting
means comprises'a iesiliently tiltable member exéending_
lengthwise from said grln portion, and wherein saicd head
ﬁortion has 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
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mezns for electrically connecting szid bristies with saig

second eleactriczlly conductor member.
6. A toothbrush according to Claim 4, wherein said tiltable
member is pivotzlly supported a2t an end of said grip portion,

and further comprising spring means interposed between said

tiltable member and said grip portion for urging said tiltable

ct

member in a direction toward distal ends of said bristles with

respect to szid head portion connected to said tili=ble
member.

7. A toothbrush according to Claim 4, wherein szid tiltable

miember has & resiliently flexible porticn, anéd z stam of said

-9

4

ead porticn defining said hole is flexible.

b'

8. A toothirush éccording to Claim 1, whersin said tilting
means comérises:

a receptacle at a distal end of said grip portion;

a2 connecting member having one end pivotally-supportad
within Said receptacle and other end adaptad to'be Coupled

with said head portion; and

spring means disposed within szidé receptacle for urging

rp‘

said connecting member in a direction toward distal ends o
said other end of said connecting member.
9. An electrically driven toothbrush comprising:

a head portion including a bristle portioh studded with
bristles;

a grip;portion adapted *to be gripped manually and

accommodating an electric motor;
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coupling means for detachably coupling said head tortion

to said grip portion, said coupliné means suppbrtéd on said
grip portion in such a2 manner that séid coupling means makeé a
reciprocal movement; and

conversion means in said. grip poftion for converting =
rotational movement generated from saic motor into a
reciprocal movement of said coupling mezans; and

least said hristle portion in said head

o}
n
ot

whereai
portion is tiltable from a reference position.
10. An electriczlly driven toothbrush zccording teo Claim ¢,

ntly tiltable

1]

wherein at least said bristle portion is resili

bristle portion with a differént tilted angle or amount of
displacgment from an.axié.oi said coupling mezns are
selectively coupled to said grip portion'through'said coupling
means.

12. An electrically driven toothbrush according to Claim 9,
wherein a tiltinq distanég 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 moveﬁen£ of said bristle portion
varies depending on said tilting distance.

'13. An electrically driven toothbrush according to Claim 10,
wherein a poftion of a.stem of said head portion is flexible

so that said bristle portibn is resiliently tiltable.



heet Has Been Replaced

T “"mmwy

14. An eTeCtrlcally driven toothbrush accorc1ng to Claim 10

b ]

wherein a resiliently tiltable membe* ls 1nue*nosea between
said head portion and said coupling means, sSo that said héad
portion is resiliently tiltable. |
15. 2n electrically driven toothbrush according.to Claim 10,

wherein a resiliently tiltable member extends lengthwise from

l_‘
\Q
.

said coupling means, and said head portion has an te

16. An electrically cdriven toothbrush zccording to Claim 9,
further comprising: | |

a battery accommodated in said grip portion;

a grip conductor member cgvering é surface of said gri?
portion and connecﬁed with one pole of said battery; and

a second electrically_conductc: member on said gfip
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 meﬁbe: is pivotally supported at an end
of'said coupling'means,_and further comé:ising spring means
interposed between said.tiltéble member 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
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means and has a resiliently flexible portion, and a stem of

-

said head portion defining said hole is flexible

19. An electriczlly drlven too;hbrusn accorulnq e Cla1m 10
wherein said coupling means comprises:
a shafi connected with said conversion mezns to receive

the reciprocal movement, said shaft extending lengthwise from

-

a conrecting member having one end pivotzlly supported

with said head portion; and

'sprihc means cdisposed within said receptacle for urging
'§aid coﬁnecting m_mner in a erECulOn toward distzal 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 said conversion means causes said coupling means to
move reciprocally in a rotational direction around an axis of
said couplinc means.
21; An electriczlly driven uQOuhbrusn accoralng to C1a1m 2,
wherein said conversion means_causes said coupling 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 meanﬁ'and an axial direction

along the axis of said coupling means.
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23. An electr: cally driven toothbrusn according to Clq1m 9,
wherein said grip portion 1ncludes an outer ca51ng, said
Ccasing comprising at least three cyllnarvca1 members connectea

together in a lan gthwise dﬁrec;lon of said grip Porition, each

of said cylindrical members being moldea independently,



