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TOOTHBRUSH 

The present invention relates to a toothbrush. 
·.; 

Various kinds of manners for cleaning teeth by a 

toothbrush have been suggested so far, and, above all, a so-

called Bass or scrub method, in which bristles of a 

toothbrush are substantially reciprocated in the axial 

direction of the main body of the toothbrush at a short 

stroke of seyeral millimeters, has been recently reco~niz~d 

to be the most .effective in removing p·laque. However, a 

pressure at which an ordinary person presses the bristles 

against teeth is approximately 300-SOOg. 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 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 plaque will be removed by reciprocating the 
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toothbrush at a short stroke. Furthermore, if th-e teeth are 

brushed under such 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 

scrub m_ethod 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-known 

type of brush takes the brushing at the· optimum pressu~e into 

consideration. 

On the other hand, electrically driven toothbrushes each 

of which performs brushing by using an electric motor have 

been recently developed. - 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 



c····· 

3 

each subscancially reciprocace che ends of b=iscles in the 

axial di=ectio~ of a head portion at a· short stroke of 

seve=al m~llimete=s. Furthermore, Japanese Patent Laid-Open 

Publicacion Nos. 59-40807 and Si-69806 disclose the 

reciprocal rotacion of the ends of bristles a=ound an axis of 

a head po=cion. 

Sue~ elec=rically driven tooth~rushes a=e co~ven~enc to 

the use= s~~ce-~e does not need to ffiove h~s hand, while 

becomes les~ a:ce~cive to brushi~g. !n pa::ic~la=, the user 

is ape to be ca:eless about che op~~~un p=essu:e c= briscles 

againsc· teet~, a~~ co inadverte~cly p=ess t~e e~cs of the 

b:::iscles c! a :ec~~rocating toochb:us~ aga~~sc 

st=ongly, chis causing damage to gums. 

-;,·,::) 
'- .. - teeth· 

Fu=~~ermc=e, in the above conventional elecc=!cally 

driven cccch~=~shes, if bristles a:::e pressed againsc the 

teeth wic~ a relatively scrong force in order co b=ush the 

teeth st:ongly, the load accinc on a motor is increased, 
.~ 

-no 
'- ·--

rotacion torque of the motor is decreased, and the 

reci .... roc·::-io- o-r·-·n.,. bris-1 .... ; . .,. .,., ,..- ...... · 
- -~- -'-- u - .... - - '---s _s C-C--e-c.1..-a, and the:::efore, 

desired scrong 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 

prefe=able 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 

conventional electrically driven toothbrush cannot change the 

reciprocation stroke. Therefore, it is necessary to prepare 

a plurality of electrically driven toothbrushes having 

different: reciprocation strokes .in order to perform proper 

brushing ~epending 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, sel·ect 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 int.ermediate 

transmission member for converting a rotational movement of a 

motor into a reciprocal movement and transmitting the 

reciprocal ~ovement to.a brush head is made to be tiltable 

from a reference position and the reciprocation stroke of the 

brush head is changed in accoi;:-dance with the 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 
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mechanism is a;c to be broken down, and it is feared that a 

problem in sealing with respect to wate= will a=ise since the ' 

intermediate t=ar?.smission member itself tilts. 

With the above problems of the prior arc in view, an 

object of presen~ i~~ention is to p::oviC.e 

capabj_e cf t:CO t: !"'":.!J =u Sh 

againsc teec~ ~ic~out c~e ~ser's ski!l and close a~~en~icn. 

C ;.,-: ,,..--_ .J __ _ 

=esoec: to ce~=~ and so on when p=essing ~=iscles aga~~sc the 

tee ch. 

A fu=c~e= objec: of che present invencion is to provice 

an electrically C.civen cooct~rush having ~ simple struccu=e, 

and capa~le cf c~an~ing the reciprocacion scrcke cf briscles 

in a simple C?e=a~ion and efficiently performing satisfaccory 

brushing. 

In or~er cc achieve che above objects, accor~ing to one 

aspect of the present invention, there is provided a 

toothbrush comprising a bristle portion studded with bristles 

and a grip porcion adapted to be gripped by the user, wherein 

at lease the briscle portion is re~iliently and tiltably 

supported by the grip portion so as to tilt in response to a 

pressure against teeth. 
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According to the above const~uction, even if bristles 

are strongly p=essed against teeth, the bristles resiliently 

tilt. Within a predetermined range where the bristles can 

tilt, an urgi~g force supplied from the use='s hand does not 

directly corres;ond to a pressure of the bristles and it_ is 

reduced. Since a oressure suoolied th=ouc_h a cor.ventional - --
tooth~rus:: by a~ ordinary· person is large= cha~ t::e O?timum 

pressure as cescribed above, as long as the use= does not 

press the toc::.:::::=1.;sh with an e:-:tremely la=ge f::=ce, the 

0 --ss .. -- -c-:--- -:....- th ....: - · .:-·,., o- ----c··: .... -- ... - .. :.,.., .... ::: ... !.:::: c._c._ .. :::: - '-~Lo:: t:.ee . ac .... o .. cs .............. - c.:-:-- .... .:.., .. c.:..-;:) ... ,,._ 

optimum =e~~ce~ ?ressure. It is thereby poss!bl~.co 9revent 

regression cf g~ms and wear of teeth and to effectively 

remove plaqt:e. 

Acco=d!ng to another aspect of the ?resent invention, 

there is pr~v!ced a toothbrush comprising a head por::.ion· 

including a b=!stle portion studded with b=istles, a ;rip 
.• 

portion havi~g a motor, an intermediate transmission member 

or a cou?ling member reciprocally supported by the grip 

portion and con~ected to the head portion, a~c a conversion 

mechanism inter?osed between the intermediate transmission 

member and the motor for converting a rot~tional 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 

r··· 
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toward distal ends of the bristles and resiliently tiltable 

i~ 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 intermediate trans.mission member by the above tilting 
.. , 

movement, ··.and the stroke of reciprocation of the bristle 

portion can vary depending on the displaced distance. 

When at least the bristle portion of the head portion is 

tilted from the axis of the intermediate transmission· member, 

the reciprocal movement of the tilted bristle portion differs 

from that of the intermediate transmission member, and the 
.. 

reciprocation stroke of the bristle portion varies depending 

·on the tilting distance. Therefore, it is unnecessary to 

employ a complicated structure to change the reciprocation 

stroke by, for example, operating an electric switch or 

tilting the interm_ediate transmission member with respect to 

a conversion mechanism. The tiiting of the bristle portion 

from the axis of the intermediate transmission member may be 

performed by adjusting the pressure of the bristles against 

teeth in brushing, manually moving the bristle portion 

beforehand, or preparing a plurality of head portions having 

different tilted angles and connecting one of the head 

11 



8 

portions to the intermediate transmission me:n.be= in 

accordance with a desired reciprocaticn sc=cke. If the 

tilted angle is changed by the adjustmer.c cf the pressure of 

the bristles against the teeth in brushi~;, the load acting 

on th~ mote= is substantially constant ~i:~in a~ least a 

range whe:e ~he b=istle porcion can tilt, anc c~e rotational 

speed cf t~e mocc= is not dec=easec as ~c~q as t~e bristles 

is lo~, a ~c=~ o~ che b=iscles is su~sca~:ial:y co~scant anc 

efficie~~ ==~sti~~ can be ac~ieved. 

E~bodimen~s cf the present invention will nc~ be cesc;ibed by way 

of example only ·..;ith reference to the acc::mp.:.ny:.:-:g c;a,,.;ings in t·lhich:-

-·- . is a sc'ne-a-ic v_i 0_w of -n ol~r--:c:11v c-;von C .l.~ . .!. - .;. ;,L1. 1...: - - C:::... - - - - '- - - - - - - ..;.. - -·· 

invention; 

Fig. 2 is an enlarged secciona~ vie~ tak~~ along line 

II-II of Fig. l; 

-·- ~ ;~ - SC'nom--ic V_iQ_._. 0-F -._·.~.Q- o_~ •. -~CC·-•.7.o_n~- ShOWinq the 
l: J.-=: • ~ -·- c:. • --1 C:. I.. - ... - -

-ocioroc-1 -o··e~ent:. w'nen a br•s-1..le por-.__ic.~ .. ,_·~-· in a state a,_; 
J.. - -. =. - :u v .:1 • . •• .... - -

~ig ~ ic - sche~atic v;ew 0-1.- the e~bodiment showing the ,. - . . -- ~ . ... .. ... 

reciprocal movement when the bristle portion is in a state 

a.z; 
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Fig. 5 is a sc~ematic view of the err~odiment showing the 

recip=ocal movemenc when the briscle por~ion is in a state 

Fig. 6 is a schematic view of a seco~d er.~odiment of the 

present inven~icn; 

Fig. 7 is an enlarged sectional line 

VII-V~I of :ig. 6; 

2ig. 8 is a broken secticna! view cf che p=incipal par~· 

:ig. 9 is a schedacic view of sa~e ~cs~tion as =ig. 

Fig. 10 is a c!rcui~ diagram sho~i~g an elecc=ic ci:cuic 

of che thi=d em~cc~menc; 

2ig~ ll is a side view of che ?=inci?al pa=t according 

to a fou=~~ e~~cCimenc of the presenc inv~~cio~; 

Fig. 12 is a franc view taken from t~e lefc side of Fig._ 

1 1 • _, 

Fig. 13 is a schematic view of a fifch er.~odiment of the 

presenc i~~encicn; 

Fig. 14 is an explanatory view showing the reciprocal 

movement cf· the fifth embodiment; 

Figs. 15 (Al, (8) and (C) are side views of a head 

portion in st.ates a.1 , a.2 and o.3 , respectively, according to a 

sixth embodiment of the 9resent invention; 
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Fig. 16 (;..) and ( 5) are s iC.e views of a head porcio".l i.n 

states a.!. anc a.~, respectively, according to a· seventh 

embodiment of tte ~=esent invention; 

Fig. 17 is a broken sectional view showing the principal 

part according to an eighth ea~odiment of the present 

invention; a~C. 

Figs. la~~ 2 eac~ i!lusc=ace a !~rst 
. .. . . 

er:..:JocJ..me~t of the 

consists of a tea~ ?o=cion 10 and a g=i? ;o=tion 12. The 

formed with a b=is:le portion 15 scuC.C.ec nit~ b=ist!es 14 at 

t he ;.. ... -a· ..:;.....,.--,..= -- · - • ,..­•• ••-c:. · '-H--;-~ c.~:c c:. suppo_._ sh~ft inse=:ion hole 16 at the 

bottom therecf, a~c C.etachably connected to a support shaft 

20, C.esc=ibed ~elcn, chrough the sup9occ shafc insercion hole 

16. The heaC. pc=tion 10 is mace of synthecic resin or the 

like having flexibi!icy and resilience, and formed with a 

bending portion 17 whose center portion is parcially 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 relati~le!y small force Pt 
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acts on the surface.of the bristles 14. As the leading end 

of the bristle portion 15 is approached, the amount of 

displacement of the bristle portion from the axis of the 

support shaft 20 gradually increases (a state a 1J • If 

greater forces P2 and P3 act on the surface of the bristles 

14, the head portion 10 is resiliently raised up and put into 

states a.2 and CX3. 

The grip portion 12 has the support shaft 20 projecting 

from an outer casing 18 in a direction 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·su~port shaft insertion hole 16 of the head portion 

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

accommodated in the outer casing 18, a conversion mechanism 

24 for converting the rotation of the motor 22 into the 

reciprocal rotation, and the aforementioned support shaft 20 

for receiving the reciprocal rotation from the conversion 

mechanism 24. The ~otational force of the motor 22 is first 

transmitted from a pinion 26 to an intermediate gear 28 which 

is rotatably supported by a shaft 30 substantially supported 

by the outer casing 18. An eccentric projection 32 which is 

eccentric to the shaft 30 projects 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 tilting 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 meinber 34 in 

correlation to the rotation of the intermediate gear 28 on 

the shaft 30, thereby performing the reciprocal rotation of 

the tilting member 34 and the support sha:et 20 at a 
··i 

predeter~ined rotation angle. Almost the center of the 

support shaft ·20 is rotatably supported by a support member 

38 f i~ed inside the .outer casing 18 and held in a fixed 

reference position. 

According to the above mechanism, the ~otational 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 ecceritric 

projection 32 eccentrically rotates while drawing an arc 

shown in Fig. 2, thereby causing the tilting movement, that 

is, the re·ciprocal rotation of the tilting member 34 and the 

support shaft 20 on the axis 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 a1 under the pressure P1, F~g. 

4 shows that the bristle portion 15 is in the state a2 under 

the pressure P2 , and Fig. 5 shows that the bristle portion 15 
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is in state a.3 under the pressu=e E> 3 • P..s ~hown in these 

figures, eve~ if the reciprocal rotation of the support shaft 

20 is perfo=med at an angle a, 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 S1, a:ic the stroke becomes a~ inter~eciate value S2 in 

the stace cf =i;. 4. As shown in Fig. 5, whe~ ~he distal 

ends of the b=is~les l 4 are t.he nea:est -... ... _ t:.e sha== 20, the 

=eci9rcca:.:.c:: sc=oke c: the b=isc.!.es l 4 is - ._ Q. s:::.o=::esc S3 '-'·- . 
As cesc=.:.=ec a~c~e, in chis emboci~enc, lt is =ossible to 

14 by c~anging che pressure co the bris:les 14~ chat is, the 

pressu=e of the bristles 14 against teeth i~ br~shing without 

c!'lar:.gi:ic; the scri.:cture of t~e conve=sion mechar:isrn 24. for 

conver:i:ig the above rota:ional fo=ce in:o t~e =ecic=ocal 

rotation force. 

For exam?le, in order to brush the sur:aces of teeth or 

massage gums, i: is only necessary to put at least the 

bristle portion 15 inco ·the scate a1 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 s~tisfactorily 

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 
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bristles 14 are strongly pressed against the teeth and the · 

bristle portion 15 is put into the st~te a 3 • The distal ends 

of the bristles 14 thereby reciprocate at the short stroke s3 , 

brushing similar to the so-called Bass or scrub method can be 

achieved, and plaque can be efficiently removed. Within a 

range where the bristle portion 15 resiliently tilts, even if 

the distal ends of the bristles 14 are pressed against teeth 

strongly, a great lo~d does not act on the motor 22, and the 
.. , 

rotationa~ 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, a work of the bristles 14 is 

substantially constant regardless of the tilting position of 

the bristle portion 15. 

Thus, since the reciprocation stroke 6f the distal ends 

of the bristles is changed merely by changing the pressure of 

the bristles against teeth without, for- example, operating a 

switch or displacing the support shaft 20 in a·conventional 

manner, the structure ·of the toothbrush is simplified, the 

number of breakdowns is reduced, and sealability with respect 

to water is improved in comparison with the. case in which the 

support shaft 20 is displaced. Furthermore, since at least 

the bristle portion 15 of the head portion 10 can ~esiliently 

tilt, even if the bristles 14 are inadvertently pressed 

against. the teeth strongly, the bristles 14 resiliently 
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retreat, that is, hc.ve a buffer function with respect to the 

teeth. This advantage is remarkable p"a=cicularly when the 

bristles 14 of the driving head portion 10 are first brought 

-into con~ac~ ~·-·rh. r_h_e· t=-=-~h .. ·Then st~c= -~= bris~ie oo-~ion 
- - ,. - - -· . I -" - I..••- -- '-- • .i..1..-

15 is urged to be pressed against the teeth, the bristles 14 

can automacically trace the uneven portions 6f the teeth when 

the whole ccothbrush is rncved. In par:ic~:a=1 brushing of 

the complicat.eC. u~eve~ ;::c:-tions can b-e ef:ecc.:.vely perfo=mec 

without any s;ecia! ac~ention of che ~se=. 

toothbrus~, and a ;::=aper ==essure ca~ also be secured in this 

case. 

C". - .J..g. 6 illusc=aces a se-::oncr e:.tbocime·!"!.c of the present 

invencion. T~is e~~oCimen~ is Ciff~=~~~ f=om the first 

embodimen;: stown in ~ig. :!. in tha;: a resilient st.::ip 19 

projecting toward the boctom of a head portion 10 is attached 

to the bct~cm of the head portion 10, connected to a support 

shaft: 20 and made resilien;:ly tiltable instead of positively 

bending the body of the head porcion 10'. In particular, the 

resilient scrip 19 is benc beforehand in this embodiment and 

the head porcion 10 is puc into a position a 1 indica.ted by a 

solid line when a-pressure P1 acts on bristles 14. 

Furthermore, the support shafc 20 performs not only 

reciprocal rotation on the shafc thereof, but also 
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reciprocation in the axial direction thereof. In other 

words, a guide pin 21 projecting in a direction reverse to an 

elongated slot 36 of a tilting member 34 is integrally formed 

at the bottom of the tilting member 34, and inserted so as to 

slide ilong a guide slot 23 integrally forrn~d inside an outer 

casing 18. The guide slot 23 extends with an inclination· 

with respec~ t~ t.he direction perpendicula= to the axis line 

.::: th~ ., ..... -- :..--=- 20 - .... ·~ -; -0.1. ··- s ... p!:"'O- - 5,,~~ ._ ~s SnOwn _n l: _g. I • Th-:refore, 

although the pi~ 21 also moves in correlation to above 

tilting move~e~.: o: the tilting member 34, since the guide 

slot 23 is ir:cli::ed, t.he tilting member 34 also reci?rocates 

in the axial di:eccion of the suppo:t shaft. 20. 

Accordi~g to the const:uction of the second embodiment, 

the supp6rc sha~: 20 is held in a fixed position with respect 

to· a conve:sicn mechanism 24. The h~ad portion 10 is 

slightly raised up while resiliently ~ransforrning the 

resilient strip 19 and put· into the state a.2 when a pressure 

1?2 great.er t~an !?; acts on tl"_le bristles· 14. When an even 

greater pressure P3 acts on the bristles·14, the head portion 

10 is put into the state a.3 • Therefore, the radial distance 

of the distal encs of the bristles 14 with respect to the 

support shaft. 20 is changed as shown in F~gs. 3 to 5 in the 

same manner as in the first. embodiment; thereby changing the 

reciprocation stroke of the bristles 14. 

.' 
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It shoulC. unders;:.ooci that. this embcC.i::nent also 

includes a g=i? portion 12 replaced with a gri? of an 

ordinary toothbrush. 

Fig. 8 ill~st.=ates a third eml:cdi::nent cf the p=esent 

invention. The t.hi=d embodiment diffe=s f=om the fi=st 

embodiment in 1..:sing a so-called. elec==onic t.occhb=ush for 

through t~e t~~a~ bccy. 

SU??O=~ s~a:: i~se:tion hole 16 anc t.~~s t.~e e~c of che 

supper~ s~a:: !s ex?osed to che br!st!ec side of the head 

portio!1 10 c:i.:ou;:i. a c-:Jnnec-.::.ing hol..; 40 !'."ea= the bristles 14. 

The connec=i.~g tel: 40 f~nctions of a. liqt:id pa.t.h 

for forrni~g a co~duccive path by us!ng !i.~u!d. as a medium in 

order to e!ec::!cal!y connect a sup;ort shaft 20 inserted in 

the support shaf~ insert.ion hole 16 anc the bristles 14 

through. the .. . . . t , ,., , , ,.. 
--~--..._, for e:-:ample, saliva. Almost the center 

of the heac port.ion 10 away from a bristle portion 15 is 

formed as a be~d!ng portion 17 whose thickness to the support 

shaft insertion hole 16 is relatively small. Therefore, the 

he~d portion 10 icself tilts at the bending port.ion 17 as a 

fulcrum in the same manner as in the first: embodiment. 
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The sµpport shaft 20, made of a conductive material and 

projecting from a grip portion 12, extends so as to reach the 

innermost portion of the support shaft insertion hole 16, and 

a portion thereof corresponding to the bending portion 17 of 

the head portion 10 is formed of a coil spring 42, 

Alternatively, the support shaft 20 can be entirely made of a 

coil spring or formed into any shape, as desired. Therefore, 

the sup~o~t shaft_20 can bend together with the head portion 
.. , 

10. Reference numeral 44 denotes a retaining member on the . . . 

side of the grip portion 12 which is mated with-the support 

shaft 20 and detachable from a retaining mechanism at the 

bottom of the head portion 10. Reference numeral 46 ·denotes 

a 'sealing portion. Furthermore, an eccentric projection 32 

of an intermediate gear 28 has a relatively long diameter. and 

a rotation center shaft 30 penetrates forward and backward in 

a position shifted from the center of the eccentric 

projection 32. 

An end of the support shaft 20 projecting 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 an 

outer casing 18,. for 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 the 

conductive cylinder 18a through a lead switch 52. Reference 

numeral 54 denotes a sw1tch knob. 

Referring to Fig. 10, wh.en 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 

mechanism 24 and the support shaft 20. If the user grips the 
.. , 

grip por~~on 12 by hand, particularly touches the conductive 

cylinder 18a, inserts the bristles 14 into the mouth and 

performs brushing, the bristles 14 and 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 cylinder.18a, the· hand, the body, the teeth, the 

bristles 14, liquid like saliva, the support shaft 20 and the 

battery 50 in this order, thereby generating a flow of 

electrons and effectively removing plaque from the surfaces 

of teeth. In a state a 2 of t~~ he~d 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 bending 

portion 17 of the head portion 10 is resiliently transformed 

with the coil spring 42 of the support shaft 20, and put into 

a state a 3 • Thereby, as shown in Fig. ~' since a 

reciprocation stroke S2 in the state a 2 is changed to a 

smaller stroke S3 in.the state a 3 since ~he distal ends of the 
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bristles 14 ap9=oach the support shaft 20 in the radial 

direction. 

!t should be understood that this embodiment also 

includes a g=i? porcion 12 replaced with a g=ip of an 

ordinary tcochbrush or an ordinary electronic toothbrush 

having no cc~ve=sion mechanism. 

Althcug~ coc shown i~ the d=awings, che ccnnec~ing hole 

in this e:tl:cci:.;enc can be replac~C. by a:-. elec~=ically 

ccnnecceC. w~~~ tte s~;9a:c shaft 20 chrc~;h a~ elecc:ically 

shafc 20. F~=~~e:more, a part of che s~p~orc shaft 20, 

44 can alte:~a:ively be fi~ed in the head po:cion 10, while 

the rema~~!~; ~orcion of the support sta!: 20 te=minates at 

the re~a~~:~g member 44. 

Figs. 11 a:-.d 12 each illuscrace a fou:~h embodiment of 

the .. . 
presen~ in~ention. While the bristle por~ion 15 of the 

head por~icn 10 analogously tilts depending upon the pressure 

of the bristle porcion 15 against tee~h in the above first to 

third embocimencs, 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 
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bottom of a head portion 10 projects. The retaining re.ember 

44 is tiltably supported in the recepiacle 56 through a pin 

58, and the tilting range of the retaining member .44 is 

regulated by a stopper 60 projecting inside the rece?tacle· 

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 mea~er 44. A ball 64 is retrac~ably mounted in the 

hole 62, and urged by a coil spring 66 so as to project from 

the retaining merr~er.44 toward the inne= wall of the 

receptacle 56. On the .other hand, the inner wall of cne 

receptacle 56 opposite to the ball 64 is forwed wit~ a 

pluraliiy of, for example, three -concave porcions 68 co 

receive the ball 64. 

Accardi~; co the above construction, when the head 

retaining pcrcion 44 can be fitted and positioned in 9ne of 

the concave porcions 68. !n this embodiment, although the 

head portion 1.0 can be held in the position a.1, a.2 o= CX3 in 

accordance wic?-.. pressure of the heading portion ·10 

against teeth in brushing, brushing can be also performed in 

a state whe=e t~e 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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retaining membe= 44 in the cii=ec:ion of 'Cl: by a s#r.ing .or the 

like. If cte bristles 14 come loose, !t is necessa:y to 

s~pa.rate the head portion 10 from the retaining member 44 and 

replace the head portion 10 with a new one. 

It shculc be understood that this embodiment also 

includes a grip portion 12 replaced wich a of an 

orcinary tccc~b=ush. 

~;,-c:-
----'-1 

rocacional ax~s is pe=pe~dicula= to a~ axis cf a ?~nion 26 of 

gea: 28 is i~se::ed in a hole 70 formed ac c~e bo~com of a 

supper: sta~: 20 which is s!iC.able wich :espec: co a suppore 

membe: 38 i:1 the a:-:ial C.irect.,i.on. P..r'. enc of che sii~;iort 

12 is conr'.ected to a 

receptacle 56 in the same manne::" as the aforementioned fourth 

embodiment., and the receptacle 56 tilcably sup;:orcs a 

retainir.g member 44 on a pin 58, and is detachably connected 

to a head portion 10. The bottom of the retai:ling member 44 

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

in a state a.!. 

According to the above·conscruction, if the hole 70 is 

elongated in a·direction perpendicular to a paper plane of 

.· 
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Fig. 13, the support shaft 20 reciprocates in the axial 

direction. If-the hole 70 is a round hole having almost the 

same diameter as that of the eccentric projection 32, a 

portion of the hole 70 makes circular motion in correlation 

to the movement of the eccentric projection 32, and, for 

example, if the support shaft 20 is tiltably supported near · 

the leading end of the support member 38, not only the 

receptacle 56 buc the bristles 14 similarly makes circular or· ... 
elliptic.~otion. In other words, the reciprocal movement of 

-
the support shaft 20 is performed on a plaqe perpendicular to 

a paper plane of Fig. 13 including the axis of the support 

shaft 20. 

According to this embodiment·, when the head portion 10 

is positioned concentrically with the support shaft 20 in a 

state a.2 , the reciprocati9n stoke of the bristles 14 is the 

same as that of the support shaft 20. Referring to Fig. 14, 

when the head portion 10 is in a state a.3 , a reciprocation 

stroke 5 3 of the head portion 10 in the axial direction is 

shorter than 52 in the state a.2 , and the head portion 10 also 

starts reciprocation in the extendin~ direction of the 

bristles 14. This is the same as in the case where the head 

portion 10 is in a state a.1 • 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 

• 
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conversion mechanism in the extending direction of the 

bristles 14. 

It should be understood that this err~odiment also 

includes a grip portion 12 replaced with a grip of an 

ordinary toothbrush. 

Fig: 15 shows a si:<th embodiment. o: the pres er..: 

invention. While one head portion 10 itself tilt.s in 

of head po=t.icns 10 shaped in states a~ to a 3 , select.s one of 

the head po=~icns 10 in accordance with a Ces:=eC 

reciprocation stroke, and at.~aches the se!.ec~ed head 9ort.ion 

10 to a su9po:-.:. shaft. 20. In this embod.:.ment, even if the 

pressu=e of b=ist.les 14 against. teeth varies, the 

reciprocation stroke of the bristles 14 dces not change. 

P.. sevent.h embodiment. of the present. invention is 

illustrated in Fig. 16. Although this er.~cdiment. pre?ares a 

plurality of head port.ions 10 in variou~ sha?es ~n the same 

manner as the sixth embodiment, the bending-shapes of the 

head portions 10 are dif feren~ from those of the sixth 

embodiment. In other words, for e:<ample, two head portions 

10 in states al and a 3 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 



25 ~ iliiITIHii l . 

combinatior: cf t~e third embodime~t shown i:i ::ic. 8 a:iC. the 

fifth embcC.i:nem:. shown in Fig. 13. In other wo=ds, an 

electrically co~cuctive support shaft is C.iviceC. in tNo, and 

one of the civicec shafts 20b on the bccccm side is 

reciprocally rotated around the axis by a conversion 

mechanism. Tte. SU??Ort shaft 20b is cc~~ec~ec to one ?Ole of 

4 S , and t :i.e 1-= = ..... .: -.-_....,._'---··': 

""'.-ol\.--. ---­::"' ......... "- -·-~ .. 

er:C. cf 

1? __ , 
the sups:·c=~ s:::..:: 20b 

-..... .... "" a ::ece~~acle 

shaft 20b a~c ~s i~ concact with c~e co~~ec~i~g fitti:lg 54 at 

being tiltec. fis. 17 illus~races the case in Nhic~ a head 

portion 10 is in a 9osition ai. 'T'h .... c::·• ... -c,..- c:::--· .. .;:- 20a is -·-- -u~~ -"- --••"--'"-

urged towa=c t~e distal ends of brist~es 14 by the S?ring 72, 

and the head pact~on 10 is in a posicicn a~ when the 

toothbrush is not being used or when the mir.imum P ,...,..c::c::11,..,.. cl· .. ------- .. 
acts on the bristles 14. With the inc~ease of the pressure 

to e2 and P3 , the head portion 10 tilts to positions a2 and 

a 3 • The same cefe~e~ce numerals as those in cig. 8 denote 

like components, and _the description of the components is 

• 
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omitted. This embodiment provides an electrically driven 

toothbrush whose bristles·reciprocate and rotate. 

An outer casing 18 is, as shown in Fig. 18, divided into 

three cylind:i;ical members (18b, 18a, 18c) in the lengthwise 

direction. The divided cylindrical members 18b, _18a and 18c 

are connected to one another through 0-rings 71 and 73 for 

sealing, thereby constituting a housing for accommodating a 

motor and·. so on therein. The first cylindrical member 18b at 
"' 

the leading end of the outer casing 18 has a small diameter 

and is shaped like a truncated cone which.broadens at the 

bottom, and the third cylindrical. member 18c at the bottom is 
.. 

in the shape of a truncated cone which broadens at the 

leading end. The second cylindrical member 18a in the c'enter 

is formed with a switch knob 54 on. the outer wall, and the 

center portion of the second cylindrical member 18a has a 

little smaller diameter than those of both ends in the 

lengthwise direction for the purpose of easy gripping since 

the second cylindrical member 18a.is most frequently gripped 

by the user. 

Since the outer casing ia of the grip portion 12 is thus 

divided into three, the degree of freedom for molding the 

outer casing 18 is enhanced so that the second cylindrical 

member 18a in the center can have a smaller diameter than 

other cylindrical members. In other words, since the second 

cylindrical member 18a is a cylinder which is open at both 
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ends, it is ~ossi~le in molding to draw molds.out from both 

ends ·in the lengt.hwise direction and t
0

hus to form such a 

substantially bobbin-like cylinder. This is impossible if 

the outer casing 18 is integrally formed or divided in two. 

In this embodiment, since the toothbrush funct~ons as an 

eleccricallv driven toothbrush as described above, t.~e front 

and rear faces of the second cylindrical mem~er l8a ~s plated 

with mecal, and one pole of the battery 50 is con~=c~ed to 

~he re.a= face. 

As descri.=ec a~ove, si.nce the oute= casing 18 cf the 

"""'-~;r.~ ~? ;:::: c·.: riric..-: ;n- -~,,..c~ ~ 1:,.,~-i,.::i ~=~;...-,...s ::-0----·· -- -- _o;; _..._ __ -··'-0 '-··--- Cf--··'------ ···-··-'=- I 

c:i.e second cyl:::::=ical me:.!.ber lSa wt-..ich is most. fre':!'..:.ently 

g=ipp~d by c~e use= can have the miriimum Cia~ete=, ~hereby 

c_.,.:.:...1 v ---c.'--. the toothbrush and providing 

the grip por~i.on 12 whic~ looks neac on c~e outside. 

It is r.eecless co say that the grip porcior. 12 may be 

divided incc more than four parts, instead of three in the 

prese!:.t. invenc.:.on. . C"ur-hc..--..or... -he or=c:=n- ; n•·en- ;on :.. -'-··--LL\ _.._., '-··- • ----··"-' -·•" ••'-- may be 

applied to nae only an eleccrically driven toothbrush, but 

also a tocthb:::·..:.sh accommodating other mechanisms anC. an 

actuator in a sri? port.ion. 

~-s desc=.!.bed above, according to this embodimem:, since 

the grip portion is divided ·into at least three cylindrical 

members in the le~gthwise direction, it is possible to mold 

che divided cylindric~l members independently, to increase 
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the degree of freedom in the direction to draw molds out in 

molding, and 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 on the 

outside. 

Furthermore., 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 

toothbru~h having no conversion mechanism. 

.· 

.. 
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* C L M S * 
CLAIMS: 

l. A tooth.brush, comprising: 

a head portion including a bristle por~ion 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 sa:d b=istles against 

teet.11.. 

2. A toot.~rush according to Claim l, wherein said tilting 

means comprises a fle:-tible portion of a stem of said. head 

portion. 

3. A tooth.brush according to Claim l, wherein said tilting 

means comprises a resiliently tiltable rnembe::-· inte::-posed 

between said head portion and said grip port:on. 

4. A toothbrush according to Claim l, W"e~~in saia· ~ilt. ing -- ----· - -~ -
means comprises a resiliently tiltable member e:<:tending 

lengthwise f::-orn said grip portion, and wherein said head 

portion has an elongated lengthwise hole in which said 

tiltable member is slidably e:-ctending. 

5. · A toothbrush according to Claim l, further comprising: 

a battery accommodated in said grip portion; 

a grip conductor member covering a surf ace of said grip 

portion and connected with one pole of said ?attery; 

a second electrically conductor member on said grip 

portion connected with the other pole of said battery; and 
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means for electrically connecting said bristles with said 

second elect=ically conductor member. 

6. A toot."-ilirush according to Claim 4, wherein said til table 

member is pivotally supported at an end 9f said grip portion, 

and furt.~er comprising spring means inter?osed between said 

tiltable member and said ·grip portion for urging said tiltable 

member in a C.irection· toward distil encs of said bristles with 

respect to·saic head portion connected to said tiltable 

member. 

7. A toot::.brush according to Claim 4, wherein said tiltable 

member has a resiliently fle;:dble pcrtic:l, ar-d a stem of said 

head portic~ ce!ininq said hole is flexible. 

8. A tooth.l:::rush according to Claim l, wherein said tilting 

means comprises: 

a rece?tacle at a distal end of said grip por~ion; 

a cor-..... "lecting member having one end pi"votally 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 cGnnecting member. 

9. An elect~~cally driven toothbrush comprising: 

a head portion including a bristle portion stucded with 

bristles; 

a grip por~ion adapted to be gripped manually and 

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

to said grip portion, said coupling means supported on said 
. . 

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

reciprocal movement; and 

conve=sion means in said grip portion for converting a 

rotational movement generated from saiC. motor into a 

reciprocal movement of said coupling means; and 

wherein at least said pristle portion in said head 

portion is tiltable from a reference position. 

10. il.n elec-==ically driven toot.:ibr..ish accordi~g to Claim 9, 

wherein at least said bristle portion is resiliently .tiltable 

in response to pressing said bristles against teeth. 

11. l\_"l elec-t=ically driven toothbrush according to Claim 9, 

wherein a p!l.!rality 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 qrip portion t.~rough said coupling 

means. 

12. An ele~trically 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 respon~e to the 

tilting movement ·of said bristle port~on, 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 fle:dble 

so that said bristle portion is resiliently tiltable. 
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14. An electrically driven tootl'i..brush according to Claim 10, 

wherein a resiliently tiltable member is interposed between 
. 

said head portion and said coupling means,· so that said head 

portion is resiliently tiltable. 

15. An electrically driven tootr.brush according to Claim 10, 

wherein a resiliently tiltable member extends lengt..~wise fro~ 

said coupling means, and said head portion has an elongated 

lengthwise hole in which said tiltable rnerr~er is slidably 

e:<tenC.ing, so t.."i.at at least said bristle portion is 

resiliently tiltable. 

16. ~-~ elect=ically driven toot..li.brush accorC.ing to Claim 9, 

furt.~er comprising: 

a ?attery 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 t..~e other pole of said battery; and 

means for electrically connecting said bristles with said 

second electrically conductor member. 

17. i\.n electrically driven toothbrush according to Claim 15, 

wherein said tiltable member is pivotally supported at an end 

of said coupling means, and further comprising spring means 

interposed between said tiltable member and said coupling 

means for urging said tiltal:>le 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 
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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 elect=ically driven toothbrush according to Claim 10. 

wherein said coupling means comprises: 

a shaft con.."'?.ected with said conversion means to receive 

th.e reciprocal movement, said shaft extending lengt...°'1.wise from 

said grip portion; 

a receptacle at a distal end of said snaz.~; 

a conr..ectinc; me~e?:" having one enc pivotally supported 

within saic receptacle arid ot..~er enc acaptec to be coupled 

with said heac portion; and 

spring means cisposed within saic receptacle for urging 

said connecting member in a direction .toward distal ends of 

said bristles wit.:.~ respect to said head portion coupled with 

said other enc of said connecting member. 

20. An elect=ically 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; mea~s. 

21. Jl..n electr~cally driven toothbrush accoz;ciing to Claim 9, 

wherein said conversion means causes said coupling means to 

move reciproca~ly in an· a.:·dal direction along an axis of said 

coupling means. 

·22. An elect=ically driven toothbrush.according to Claim 9, 

wherein said conversion means causes said coupling means to 

move reciprocally in a comb.ination of a rotational direction 

around an a;ds 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 grip portion includes an outer casing, said 
casing comprising at least three cylindrical members connected 
~oqether in a lengthwise direction of said grip portion, each 
of said cylindrical members being molded independently. 


