Tobt hbr ush. The invention relates to a toothbrush
copprising two parts which are pivotable relative to one another, of which
a first part serves as a handle and of which a second part carries a
brush-head, pyRPI4 4§38 BRI N9 arranged betweep the parts and having one end
fixedly connected to one of the parts, the second part being pivotable
relative to 4 fufist part against a pressure exerted—by-—thespring during
use of the toothbrush, which spring snaps when a gi en rgt%&%p%&,hreshol d
i s exceeded and resunmes its original position whé%“ e
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occurring accel eration or decel eration. e ot hbrush is
known from DE- A-37 24 476. The force with which the brush is

pushed against the teeth is inportant for a proper cleaning action. To
renove dental plaque a certain pressure nust be applied. However, the
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brushi ng @y ege\iret Ret asast adedsereréxened by the spring during use of the toothbrush,
which spring snaps when a given pressure threshold is exceeded and resumes its original

position when the pressure has decreased.

Snapping is to be understood to mean a suddenly occurring acceleration or

10 deceleration.

Such a toothbrush is known from DE-A-37 24 476.
The force with which the brush is pushed against the teeth is important for
a proper cleaning action. To remove dental plaque a certain pressure must be applied.
15 However, the brushing pressure should not be too high because the brush also comes
into contact with the gums and the tooth necks during brushing. DE-A-37 24 476
describes a tooth brush which provides protection against an excessive brushing
pressure. For this purpose a blade spring is fitted with its two ends in facing slots in the
parts. A drawback of this construction is that after a pressure threshold at which the
20 snap action of the spring occurs has been exceeded the reset force of the spring and, as

consequence, the brushing pressure becomes indeterminate.

It is an object of the invention to provide a toothbrush which has a well-
defined, reproducible and adequate reset force after the spring has snapped.

To this end the toothbrush in accordance with the invention is
characterized in that the other part has a wall portion, which wall portion, in a situation
after snapping of the spring, follows a path which differs from the path of the spring



It is an object of the invention to provide a toothbrush which has a well -
detined, reproduci ble and adequate reset force after the spring has
shapped. To this end the toothbrush in accordance with the
invention i spp\pigghgEzed in that the othgr part has a wall portion, which
wal | portion, 1n a situation after snapping of the spring, follows a path
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directed in the Jongitudinal direction of said spring and exerted Dby the
wal | porti ondirection of said spring and gxerfed-byytheevallbparienir e t hr eshol d i s reached
the end of the spring suddenly di sengages fromthe wall portion, which
after this is only subjected to a bending | oad of the spring.

An advant ége of the t d¥hérba givenipressurecthrbsinld isvteabhedhthe end of tHeypring stidkiéhlyt he
user of such,a toothbrush may readily .proceed with brushing after a _given
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pressure exepted on.the teeth does not . .becone tog high. After the brushing
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is limted by means of a Stop. Thi's stop is arranged In a su way t hat
brushi ng i n ¥paing the pastivith therbmush-head is oy snbjected pr abending knad wikiclp csaitdine.

a pressure which is sufficiently high and well-defined but smaller than the threshold

value, so that the brushing pressure exerted on the teeth does not become too high.
After the brushing pressure has decreased or ceased the part with the brush-head returns

15 to its initial position. It is obvious that the pivotal movement of the parts is limited by
means of a stop. This stop is arranged in a such a way that brushing in this position
hardly ever occurs in praéticé but is possible.

A preferred embodiment of the toothbrush is characterized in that the wall
20 portion of the relevant part has two surfaces forming an angle with one another, the end
portion of the spring being in contact with a first surface before snapping and being in
contact with the other second surface after snapping. This results in a simple
construction for the snap action of the spring.

25 Preferably, the toothbrush is characterized in that the spring has a linear
characteristic after snapping.

An embodiment of the invention will now be described in more detail, by
way of example, with reference to the drawings. In the drawings
30 Fig. 1 shows a toothbrush before snapping,
Fig. 2 shows the toothbrush of Fig. 1 in a situation at the instant of
snapping,
Fig. 3 shows the toothbrush of Fig. 1 in a situation after snapping,
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A°preferred enbodi nent of the toothbrush is characterized in that the wall
poftion of the relevant part has two surfaces form ng an angle with one
angther, the end portion of the spring being in contact with a first
surface bef opgnsgisPs Bg and being in contagt with the other second surface
after snapping. This results in a sinple construction for the snap action

of the spring. :
in that the spring has %4shows£’bﬁ§%fﬂ@ﬁbothbhﬁhta9%dmtwsﬁymmwAQ eri zed

I i near Characteristic after snappi
AP enbodi nent of the |Elg.e51usmgmphlshowmytb@fmmwnlthegﬂﬁbq@@daﬂi by way
of exanpl e, th re enc o t he e draw ngs
Fig. 1 shovxs e @F %rtﬁg%ﬁ%ﬁ'hwp and Fig. 2 shows the

t oot hbrush of FI 9. 1 img @@Aﬂmm@naa@ommsn 154 sétond embodiprntlg,
Fig. 3 shows the toothbrush of Fig. 1 in a situation after snapping,

3 5 Fig. 4 shows a part of the toothbrush as indicated by the

glr lrjglhehéad as a functi onF%ngﬁéhangcﬁg rowyﬂéﬁg]&%&%r us é%ﬁﬁdt e
f'ogfhb?ugﬂdl ﬁ/h?g?g? mtt? lﬁ;ﬂ?ﬁhﬁtbﬂ' Bes pivedt ¢nibelifinstipart 2 serves as a handle.  The
connect ed t oThesecond paethapg dLive; @)"I{‘ mf{enﬁﬁlﬂ'gh ngni‘té Wr : 3)&?%')3@91%3 c\éhnlﬁfffgd?(rae
I 200" PRkl SIS 860 gttt X Sl VP lpinged ek e BT
?ﬁg we: pt tr203 %10&? edd ?mf the s@meg Brfike8lycfonhéntedstor the gait 2. fAtitsithercandrfetheed to
P spm{g '? 1sos1£1g(la1{1y %ent and tnxs bent end portion 9 engages against a first contact
surface 10 of a wall portion 11 of the part 3. This wall portion has a second contact
surface 12 directly adjoining the surface 10.
Fig. 1 shows the toothbrush in its initial position, i.e. in a position in
15 which no brushing takes place and no force is exerted on the brush-head 5. The spring
7 has a certain pretension, which urges the part 3 with the brush-head in a clockwise
direction K. The bent end portion 9 of the spring engages against the first contact
surface 10 of the wall portion 11 (see also Fig. 4). During brushing the brush-head 5 is
subjected to a force P which opposes the pretension of the spring. If the force P
20 becomes larger than the pretension, the part 3 will be pivoted relative to the part 2 in a
direction opposite to the direction K, I.e. anti-clockwise. The contact surface 10 exerts a
pressure Q in the longitudinal direction of the spring, which pressure increases as the
force P increases and which tends to cause the end portion 9 of the spring to snap off its
contact surface 10. The bent end portion 9 of the spring 7 and the first contact surface
25 10 follow the same path 13 until snapping occurs.
Fig. 2 shows the toothbrush in a position in which the force P has become
so large that the spring has reached its snapping position. The force R, which is
directed transversely of the force Q and which is caused by the bending moment at the
end of the spring, has then become so large that the bent end portion 9 of the spring is
30 urged away from its contact surface 10. The end portion 9 then in fact springs away
from the contact surface 10. After snapping the path 14 of the end portion 9 of the
spring 7 is different from the path 13 of the wall portion 10.
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spting 7 is slightly bent and this bent end portion 9 engages agai nst a
fipst contact surface 10 of a wall portion 11 of the part 3. This wall
portion has a second contact surface 12 directly adjoining the surface 10.
Fig. | shows § ush in its initial gposition, i.e. in a position in
whi ch no brushing takes place and no force is exerted on the brush-head 5.

The spring 7 has a cerjai ts |, Of), ' l%‘ﬁmﬂ p\‘iﬂf‘d o
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the same path 13 until snapping occurs. . Fig. 2 shows the
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spring has reached its snapping position. The force R, which is directed
transversel y B8 he force Q and which is caused by the bendi ng noment at

the end ofgthe spring, Figas shbRs tkefoReEP 99 thé bashhbal as dfurktion of ek ggularon 9
of the spring is urged away fromits contact surface 10. The end portion 9

then in fact retptiomgsofahe part Sorlative t Betpast 2.5The angalar gotaien eris onbipymalhuatie
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portion of the spring thep directly engages .agaji,nst, a second cont act
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its initial position c,. The initial force P, on the brush-head is caused by the pretension
in the spring.

20 Figs. 6 and 7 show another embodiment of the toothbrush in accordance
with the invention. In this embodiment a drive shaft 4* is pivotably connected to the
second part 3'. For this purpose, the second part 3’ is provided with a coupling member
4a’, which is pivotable about a pivot 1’ and can be coupled to the drive shaft 4. A
brush-head, not shown, and the second part 3> may be integral with one another, or the

25 brush-head may be detachably connected to the second part 3°. A spring 7’ has one end
8’ fixedly connected to the coupling member 4a’. At its other end it has a bent end
portion 9°, which engages against a first contact surface 10° of a wall portion 11’ of the
second part 3°. Since the drive shaft 4’ belongs to the first part 2° and the coupling
member 4a’ is fixedly connected to the drive shaft, the spring 7° in the present

30 embodiment may also be said to be disposed between the parts 2’ and 3. In the same
way as in the embodiment described with reference to Figures 1-3, the spring will snap
when a given pressure threshold has been exceeded, i.e. the end 9” of the spring snaps
off the first contact surface 10’ and engages against the second contact surface 12°, after
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pr%ssure of the brush-head on the teeth then decreases or ceases and the
paft with the brush-head resumes its original position under the influence
of ;t he bending force of the spring. Fig. 5 shows the force P
on the brushPHdat#.828 BEf uncti on of the angll ar rotation [err] of the part 3
relative to the part 2. The angular rotation [err] is only small until a

gi ven t hr eshwhith\thé somi ?m]s’ o sdbi@tdﬂfcﬁﬁﬁw&?b&diﬁﬁ 5tekS. TR midhiei!in Wlistethes 2
to 3 N After snapping of the sgrlng with an angular rotation [errk t he
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straight Iin t 29 of at | Iy L4 : 3 [
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2 and 3. Thesnapping of eheP§peing]and Aiffersafendhdppidgd this angular rotation is

smal ler than the threshold value Plerr]. |f the pressure on the brush-head

ceases the brush- head Wie|tpothRrushshqwrsin the Figuresrisn electriq taothbrushy dn which; 5|
force Plerr] &hd¥ o i u qﬁap L i ng.
Figs. 6 and t?e;aﬁ%l\?v anoﬁ&e}#@ﬁﬂo%ﬁ?eﬁﬁf ﬂg’ etp%ré%tgpﬂ‘gﬁgh I nalg‘gg%rg g?l@él W th
t he i nvent i omandtopetatédstoothbogshnent a drive shaft 4' is pivotably connected
to the second part 3'. For this purpose, the second part 3' is provided
with a coupling nenber 4a', which is pivotable about a pivot 1' and can be
coupled to the drive shaft 4'. A brush-head, not shown, and the second part
3" may be integral with one another, or the brush-head may be detachably
connected to the second part 3. A spring 7' has one end 8 fixedly
connected to the coupling nenber 4a'. At its other end it has a bent end
portion 9', which engages against a first contact surface 10' of a wall
portion 11' of the second part 3'. Since the drive shaft 4' belongs to the
first part 2' and the coupling nenber 4a' is fixedly connected to the drive
shaft, the spring 7' in the present enbodi nent may al so be said to be

di sposed between the parts 2' and 3'. In the sane way as in the enbodi nent
described with reference to Figures 1-3, the spring will snap when a given
pressure threshold has been exceeded, i.e. the end 9' of the spring snaps
off the first contact surface 10' and engages agai nst the second contact
surface 12', after 5
whi ch the second part 3 is subjected only to a bending stress. The nanner
in which the spring 7° snaps and springs back is based on the sane
principle, ie. the path of the
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wal portion 10' and the path of the end portion 9' of the spring are the
sdme before snapping of the spring and differ after snapping.

The toot hbrush shown in the Figures is an electric toothbrush, in which the
drive shaft pifiy q;_iﬁglmjay a notor. Howeverg the toothbrush may also be a

nor mal hand-operated toot hbrush.

6 d ains: bllm . A toot hbrush conprising two parts (2, 3) which are
pi votable re a{“ls‘ve to one another, of which a first part (2) serves as a
handl e and &f which aAsesthbrisipesrhprising two paress(2a 3p mihidh- dre pivotdble relatbertong
(7) being arranged b%g\ﬁfn t he par and havi hg .one end (8) fixedly
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the spring tobthbriish, vhih eprg%tdaaésl‘%hem mg&%mﬁ&m @5 (iPei&e&éd‘lancpf the

spring end portion (9) which engages again | portion (11) before
snappi ng, t Fesumpes its griginahpositios wheretheqmessunechas deeneased gchasanterized tin ¢hatitheence
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(3) has two surfaces (10, 12) formng an angle with one another, the end
portion (9)spingend pastiom P)oulicly engagevagainst wallipertior (113 before snappingithe bef ore

snabo! 10 5o Snd RSOl U e S AU P B
char act er i zggthenohgifudiriah dirédtiond shidsspeing iafé exertddbyatheavdlisportioni(l Bl
Snapping.— o A toothbrush as claimed in Claim 1, characterized in that the wall portion
15 (11) of the relevant part (3) has two surfaces (10, 12) forming an angle with one
another, the end portion (9) of the spring being in contact with a first surface (10)
before snapping and being in contact with the other second surface (12) after snapping.
3. A toothbrush as claimed in Claim 1 or 2, characterized in that the spring

has a linear characteristic after snapping.
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