EP 0 601 574 B1

Europdéisches Patentamt
European Patent Office

(19) p)

Office européen des brevets

(11) EP 0 601 574 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention
of the grant of the patent:
28.05.1997 Bulletin 1997/22

(21) Application number: 93119816.2

(22) Date of filing: 08.12.1993

(51) Int. CL.5: A46B 7/04, A46B 5/00

(54) Toothbrush
Zahnburste
Brosse a dents

(84) Designated Contracting States:
AT CHDE GB IT LI SE

(30) Priority: 09.12.1992 DE 4241468

(43) Date of publication of application:
15.06.1994 Bulletin 1994/24

(73) Proprietor: JOHNSON & JOHNSON CONSUMER
PRODUCTS, INC.
Skillman, New Jersey 08858 (US)

(72) Inventors:
+ Jeannet, Roland
D-40237 Diisseldorf (DE)

+ Leutwyler, Robert
CH-8113 Boppelsen (CH)

+ Leutwyler, Werner
CH-8053 Ziirich (CH)

(74) Representative: Strehl Schiibel-Hopf Groening &
Partner
Maximilianstrasse 54
80538 Miinchen (DE)

(56) References cited:
EP-A- 0 326 363
CH-A- 121924
US-A- 1 942 931

EP-A- 0 541 096
GB-A- 2 044 089
US-A- 4 989 287

Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art.
99(1) European Patent Convention).

Printed by Rank Xerox (UK) Business Services
2.14.3/3.4



1 EP 0 601 574 B1 2

Description

The invention relates to a toothbrush consisting of a
handle with a coupling end, and of a brush head with a
coupling end, it being possible for the brush head to be
firmly but releasably connected to the handle by
engagement of their coupling ends.

A toothbrush of this type is known from EP
0,326,363 A1. In this toothbrush, the brush handle has
a conical shape at its front end and the rear end of the
brush head facing the brush handle has a recess corre-
sponding to the conical end of the brush handle. The
cone on the brush handle is provided with an annular
bead which engages in an annular groove in the recess
of the brush head and thus forms a snap-in holding
device which fixes the brush head on the brush handle
in the axial direction. Longitudinal ribs provided on the
cone engage in corresponding longitudinal grooves in
the recess of the brush head in order to provide a con-
nection which is fixed in terms of rotation.

The invention is based on the object of improving a
toothbrush of the known generic type stated, in such a
way that the brush head is firmly clamped in the axial
direction in its connection to the brush handle. As a
result, a hygienically satisfactory connection between
the brush head and the handle is to be ensured. Fur-
thermore, when positioning the bristles of the brush
head on the teeth at the place to be treated, a corre-
spondingly secure grip in the hand holding the brush is
to be imparted to the user. In this case, the toothbrush
is to be easy to handle and quick to assemble for the
user.

To achieve this object, the invention is character-
ised by

an actuating member which is secured movably on
the handle;

a gearing which is arranged inside the handle and
has a driving gear, which is firmly connected to the
actuating member, and a driving gear;

a spindle which is mounted axially movably and
rotatably in the handle, one end of the spindle being
connected for rotary movement to the driving gear
of the gearing inside the handle, and the other end
of the spindle being mounted in the coupling end of
the handle and having a first part of the device for
the releasable connection of the handle to the
brush head;

a second part of the device in the coupling end of
the brush head for the releasable connection to the
first part of the device at the other end of the spin-
dle.

The gearing is preferably a speed-transforming
transmission whose driving gear is coupled to the actu-
ating member and whose output gear meshes with a
pinion which is formed by the inner end of the spindle.
The driving gear of the speed-transforming transmis-
sion may be an inner gear. In this case, it is expediently
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mounted with its cylindrical circumferential surface in a
sliding bearing, formed by the handle, so as to be rotat-
able and fixed against axial movement. However, the
driving gear of the speed-transforming transmission can
also be an outer gear. In this case, it can have a shaft
end which is mounted rotatably but axially non-movably
in a bracket formed by the handle approximately parallel
to the pinion of the spindle.

The coupling of the actuating member to the speed-
transforming transmission advantageously consists of a
bevel gearing whose driving bevel gear is firmly con-
nected to the actuating member and whose output bevel
gear forms a unit with the driving gear of the speed-
transforming transmission. The driving bevel gear may
be provided with a shaft end which is mounted rotatably
transversely to the longitudinal axis of the handle in a
side wall thereof. A ring gear may be located with spac-
ing coaxially opposite the driving bevel gear and be pro-
vided on the end side facing away from the driving bevel
gear with a shaft end which engages rotatably in a slid-
ing bearing of a second side wall of the handle located
opposite the first side wall. In this case, the driving bevel
gear is advantageously constructed as an integral con-
stituent of the actuating member.

The actuating member may be a lever whose swivel
axis is formed by the shaft ends of the driving bevel gear
and the ring gear. In this case, in its position which locks
the brush head, the lever may fill an opening in an inside
wall of the handle, such that the outside of the lever is
flush with the outer surface of the handle on its inside or
underside.

The end of the lever facing away from the neck of
the handle preferably has on the inside of said lever a
lever arm whose forked, free end is formed by the driv-
ing bevel gear and the ring gear. With the lever, the lever
arm preferably encloses an acute angle which opens
towards the handle neck.

The spindle is expediently provided with a guiding
spindle which is mounted with screw motion in a
threaded bearing inside the neck of the handle. In this
case, the guiding spindle may be arranged on a central
longitudinal portion of the spindle. Furthermore, longitu-
dinal portions at the two ends of the spindle may have a
smooth outer surface and be mounted rotationally and
axially displaceably in each case in a sliding bearing in
the neck of the handle. The end of the spindle mounted
in the neck may advantageously be provided with a
thread corresponding to a thread in an insertion open-
ing in the coupling part of the brush head, the thread
being arranged in the bottom of the insertion opening of
the brush head.

The neck of the handle is advantageously provided
with a socket whose length and cross-section corre-
spond approximately to the depth and the cross-section
of the insertion opening in the brush head. In this case,
the plug-in connection for the coupling parts of the
brush head and of the handle is provided with a centring
device. Said centring device preferably consists of a
non-round cross-section of the insertion end on the
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handle and of a corresponding cross-section of the
insertion opening in the brush head. Furthermore, it is
useful to construct the plug-in connection between the
insertion opening in the brush head and the socket on
the handle as an easy-fitting lock-in connection. As a
result, making the positive-fitting, axial plug-in connec-
tion is perceptible for the user, said connection being a
prerequisite for the subsequent axial locking of the
brush head with the handle by rotating the spindle.

The invention is described in detail below with refer-
ence to the diagrammatic drawings of an exemplary
embodiment.

shows a lateral view of the
toothbrush, partially in longitu-
dinal section, with a brush
head mounted, a gearing with
an inner gear, and an actuat-
ing member in the locking
position;

shows a view of the toothbrush
similar to Figure 1, in which,
however, the brush head is
separate from the handle and
the actuating member is
shown in the unlocking posi-
tion;

shows a second embodiment
of a toothbrush in a view simi-
lar to Figure 1, a gearing being
provided with an outer gear;
shows a view similar to Figure
3 with a brush head which is
unlocked and moved out of the
handle;

shows a cross-section along
the line V-V in Figure 1;

shows the brush head accord-
ing to Figures 1 and 2 in a
plug-on position;

show different centring devices
for centring the brush head on
the handle of the toothbrush,
each in a diagrammatic cross-
section along the line VII-VIl in
Figure 4 on an enlarged scale.

Figure 1

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figures 7a, 7b and 7¢

Figure 1 shows a plastic toothbrush 20 which con-
sists of a handle 22 and a brush head 24 with a bristle
zone 26. A neck 28 of the handle 22 has a coupling end
30. The brush head 24 has a coupling end 32. The
brush head 24 and the handle 22 are connected firmly
but releasably to one another by engagement of the two
coupling ends 30, 32.

According to Figures 1 and 5, the handle 22 and its
neck 28 consist of a hollow box profile 34 with an out-
side wall 36, an inside wall 38, a side wall 40 on the left
and a side wall 42 on the right in Figure 5. A front longi-
tudinal portion of the inside wall 38 extending up to the
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handle neck 28 has an opening 44 which is filled by an
actuating member 46 which may be constructed as a
lever 48 (Figures 1, 2 and 5). The end of the lever 48
facing away from the handle neck 28 has on the inside
a lever arm 50 which, with the longitudinal axis of the
lever 48, forms an acute angle which opens in the direc-
tion of the handle neck 28.

The inner end of the lever arm 50, protruding into
the hollow space of the box profile 34, is branched.
According to Figure 5, the branch consists of a ring gear
52 and a driving bevel gear 54 of a bevel gearing 68.
The ring gear 52 and the driving bevel gear 54 are
arranged spaced apart on a common imaginary axis 56
which extends at a central height along the side walls
40, 42 of the box profile 34 perpendicular thereto.

The ring gear 52 is formed integrally with a shaft
end 58 on its side facing away from the driving bevel
gear 54. The inside of the side wall 42 of the box profile
34 located opposite the shaft end 58 is provided with a
sliding bearing 60 which consists of a circular-cylindrical
depression in which the shaft end 58 of the ring gear 52
engages rotatably.

The driving bevel gear 54 is likewise integrally con-
structed with a shaft end 62 on its side facing away from
the ring gear 52. The inside of the left side wall 40 of the
box profile 34 located opposite the shaft end 62 has a
sliding bearing 64 which is constructed coaxially oppo-
site and corresponding to the sliding bearing 60. The
shaft end 62 of the driving bevel gear 54 engages rotat-
ably in said sliding bearing 64. Consequently, the two
shaft ends 58, 62 of the ring gear 52 and driving bevel
gear 54 form a swivel axis for the lever 48, said swivel
axis being coaxial with the imaginary axis 56, and the
ring gear 52 and the driving bevel gear 54 executing a
rotary movement when the lever 48 is swivelled.

According to Figures 1 and 2, the bevel gearing 68
is formed by the driving bevel gear 54 with an output
bevel gear 66. The output bevel gear 66 is arranged on
the end side of an inner gear 70 facing away from the
handle neck 28 and forms a plastic part with said inner
gear. The inner gear 70 is the driving gear for a pinion
72 and, with the latter, forms a speed-transforming
transmission 74 for a spindle 76. The inner gear 70 has
a smooth cylindrical circumferential surface 71 and is
mounted rotatably, but axially non-displaceably in a slid-
ing bearing 78 whose imaginary axis 80 runs approxi-
mately parallel to the longitudinal axis of the handle 22.
The sliding bearing 78 is arranged in the region of the
front end of the handle 22 behind the handle neck 28
and surrounds the inner gear 70 in the manner of a
bracket or ring. The sliding bearing 78 is formed inte-
grally with the handle 22 from plastic material. The inner
gear 70 is of cup-shaped design, a cylindrical cutout 82,
coaxial with the axis of rotation 80 of said inner gear,
facing the handle neck 28 and the cylindrical wall of the
cutout 82 being provided with an internal tooth gearing
84.

The pinion 72 forms the inner end of the spindle 76
and extends only over a length thereof which is dimen-
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sioned to be slightly larger than the axial depth of the
cutout 82 of the inner gear 70 having the internal tooth
gearing 84. The front end of the pinion 72 forming the
inner end of the spindle 76 is arranged with a greater or
lesser axial spacing from the bottom of the cutout 82 of
the inner gear 70 depending on whether the spindle 76
is in its position retracted into the handle 22 or its posi-
tion moved out of the handle.

A longitudinal portion 86 of the spindle 76, said por-
tion having smooth walls, is provided ahead of the pin-
ion 72 in the direction of the brush head 24. With this
longitudinal portion 86, whose diameter corresponds
approximately to that of the pinion 72, the spindle 76 is
supported axially movably and rotatably in a sliding
bearing 88 which, in turn, is produced integrally with the
handle 22 from plastic material. The sliding bearing 88
is arranged in the vicinity of the inside of the outside wall
36 of the handle 22, such that the longitudinal portion 86
and the pinion 72 are disposed with slight spacing from
the inside of the outside wall 36 approximately parallel
to the latter. At the same time, the sliding bearing 88
forms an abutment for the pinion 72 which, as a result of
the described position of the rear end of the spindle 76,
engages in the internal tooth gearing 84 of the inner
gear 70 at that point at which the inner gear 70 assumes
the smallest spacing from the outside wall 36. The lon-
gitudinal portion 86 having smooth walls is, of course,
dimensioned to be of such a length that the spindle 76
is also mounted satisfactorily in any of its end positions.
Since the sliding bearing 88 has a convex bearing sur-
face in cross-section, as shown in Figures 1 and 2, the
longitudinal portion 86 having smooth walls is sup-
ported substantially only on one line of contact with the
least possible friction.

As can be seen from the figures, the spindle 76 is
curved so that it can adapt to the physiologically related
and therefore desired curvature of the handle neck 28.
For this purpose, the spindle 76 is produced from flexi-
ble material which may preferably be plastic material or
even spring steel. The flexibility of the spindle 76 is
assisted by the fact that the diameter of the circular
cross-section of the spindle 76 is reduced over a sub-
stantial part of its length in relation to the longitudinal
portion 86 and the pinion 74. This flexible main longitu-
dinal portion is denoted by reference numeral 90; its
curved longitudinal portion is denoted by 92 and is situ-
ated with slight axial spacing from the smooth-walled
longitudinal portion 86 of the spindle 76. The main lon-
gitudinal portion 90 has a circular cross-section and is
likewise constructed with smooth walls.

On an approximately central longitudinal region
between the two sliding bearings 88, 96, the main longi-
tudinal portion 90 of the spindle 76 is provided with a
guiding spindle 100 whose coarse-pitch thread is
mounted with screw motion in a corresponding internal
thread of a threaded bearing 102 in the handle neck 28.
The coarse-pitch thread allows a relatively large axial
movement of the spindle 76 with, in contrast, a relatively
small angle of rotation of the spindle 76 of preferably
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less than 180°. Once again, the threaded bearing 102 is
produced integrally with the handle neck 28 from plastic
material.

One end 94 of the main longitudinal portion 90 of
the spindle 76, said end being at the front in the direc-
tion of the brush head 24, is once again mounted axially
displaceably and rotatably in a sliding bearing 96 which
is formed by the front end of the handle neck 28 and a
socket 98 constructed uniformly with the latter. The slid-
ing bearing 96 thus extends over a substantial length,
by means of which a satisfactory, precise guiding of the
spindle 76 is ensured, which in turn is important for a
secure attachment or fastening of the brush head 24 to
the handle 22.

The front end 94 of the main longitudinal portion 90
of the spindle 76 has an outer end 104 which, in the
assembled state of the toothbrush 20 in Figure 1, pro-
trudes out of the socket 98 of the coupling end 30 of the
handle neck 28 but, in the disassembled state of the
toothbrush 20 according to Figure 2, is arranged and
protected inside the socket 98. The outer end 104 of the
spindle 76 is provided with a thread 106 whose pitch
corresponds to that of the coarse-pitch thread of the
guiding spindle 100. The socket 98 is greatly decreased
or reduced in the cross-section in relation to the cou-
pling end 30 of the handle neck 28 which is tapered
towards the brush head 24, such that an annular shoul-
der 108 is formed. Directly ahead of the shoulder 108,
the socket 98 is provided with an annular lock-in groove
110 (Figures 2 and 6).

In the rear region of the bristle zone 26, the cou-
pling end 32 of the brush head 24 has a thickening 112,
such that two longitudinal rows of bristles are dimen-
sioned to be shorter than the other bristles in increasing
stages towards the rear end of the bristle zone. Since
the shorter bristles are more resistant to bending, a bet-
ter cleaning effect can be achieved with this rear, central
region of the bristle zone over a prolonged period, which
is facilitated, inter alia, by the arrangement of an inser-
tion opening 114 in the end side facing the handle neck
28. In contrast, the longitudinal rows of bristles on the
two outer sides of the bristle zone are of equal length,
that is to say not shortened, over the entire length of the
bristle zone. This allows gentle cleaning of the gum
pockets.

The inside wall of the insertion opening 114 is pro-
vided in the region of the opening edge of the latter with
an annular lock-in bead 116. The depth of the insertion
opening 114 is adapted to the length of the socket 98.
The cross-sections of the socket 98 and of the insertion
opening 114 are matched to one another precisely. In
the bottom 115 of the insertion opening 114 there is a
threaded bore 118 whose thread is likewise a coarse-
pitch thread which corresponds to the thread 106 at the
outer end 104 of the spindle 76. However, the threaded
bore 118 has a greater depth in comparison to the
length of the thread 106, such that the brush head 24
can be clamped firmly in the axial direction against the
neck 28 of the handle 22 by means of the screw connec-
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tion of its threaded bore 118 to the thread 106 at the
outer, front end 104 of the spindle 76 (Figure 1).

The lock-in groove 110 of the socket 98 and that of
the lock-in bead 116 of the insertion opening 114 serve
the purpose of producing a locking resistance which is
perceptible for the user of the toothbrush and which,
when it is overcome in the insertion direction, shows the
user that the brush head 24 can be screwed to the han-
dle 22 by swivelling the lever 48 from the unlocking posi-
tion shown in Figure 2 into the locking position
illustrated in Figure 1 (see also Figure 6). When the
screw connection has been released by swivelling the
lever 48 from the locking position shown in Figure 1 into
the unlocking position illustrated in Figure 2, the fact that
the locking resistance has been overcome indicates the
complete separation of the brush head 24 from the han-
dle 22.

Figures 3 and 4 show a second embodiment of a
toothbrush 220 in which a 2 is placed in front of the ref-
erence numerals for parts which are similar to parts of
the toothbrush in Figures 1 and 2. This second embod-
iment differs from the first embodiment in Figures 1 and
2 only by a speed-transforming transmission 274 having
an outer gear 270 and being connected downstream of
a bevel gearing 268. In the present case, a pinion 272 of
a spindle 276 is arranged between the inside of an out-
side wall 236 of a handle 222 and the outer gear 270
and engages in its end-face tooth gearing 284. In this
case, too, an output bevel gear 266 is mounted as an
integral constituent of the outer gear 270 firmly on its
front side facing away from the handle neck 228. The
front side of the outer gear 270 facing the handle neck
228 has a shaft end 271 whose free end has a plate-
type widening 273. The shaft end 271 extends in the
longitudinal direction of the handle 222 and is mounted
rotatably, but axially non-displaceably in a sliding bear-
ing 278. The sliding bearing 278 is formed by a bracket
275 which in turn is an integral constituent of the handle
222. At the same time, the bracket 275 is part of a slid-
ing bearing 286 for a longitudinal portion 288, having
smooth walls, of the spindle 276 which is guided snugly
along the inside of the outside wall 236, as shown in
Figures 1 and 2.

Figures 7a, 7b and 7c illustrate different possibili-
ties of centring the brush head 224 on the handle 222.
According to Figure 7a, the cross-section of the socket
298 and its lock-in groove 210 may have a rectangular
contour 120 which is rounded at the corners and whose
side edges 122, 124 enclose an acute angle which
opens upwards. In contrast, the upper and lower edges
126, 128 are only slightly curved outwards.

In Figure 7b, the cross-section of the socket 298
has a horizontal, upper side edge 130 to which two
opposite side edges 132, 134 run at right angles. A
lower side edge 136 is curved outwards. Once again,
the corners of the transverse profile are rounded.

Figure 7¢ shows a circular cross-section 138 of the
socket 298 which has an axial centring shoulder 140. In
this case, the insertion opening 214 in Figure 4 is pro-
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vided on its front side with an axial cutout (not illus-
trated) which receives the centring shoulder 140 when
the coupling ends 230, 232 are plugged into one
another and fixes the brush head 224 on the handle 222
securely against rotation. Accordingly, in all the cases
described, an attachment of the brush head 24 or 224 to
the handle 22 or 222 is achieved which is secured
against relative rotation and axial movement of said
brush head.

As has been mentioned, all the parts of the tooth-
brush 20; 220 preferably consist of plastic material. The
handle 22 or 222 is expediently made by injection
moulding from two symmetrical semi-shells which are
connected to one another by bonding or welding in the
region of the longitudinal centre plane of the handle.

The above description shows clearly that the tooth-
brush according to the invention allows rapid and relia-
ble secure and exchange of a brush head on the
handle, secure, satisfactory alignment of the brush
head on the handle being achieved. An essential pre-
requisite for this purpose is formed by the relatively
large translation of the swivel movement of the lever into
a rapid screw motion of the spindle by means of its
coarse-pitch thread.

List of reference numerals

20 Toothbrush

22 Handle
24 Brush head
26 Bristle zone

28 Handle neck

30 Coupling end handle

32 Coupling end brush head
34 Box profile

36 Outside wall

38 Inside wall

40 Side wall, left

42 Side wall, right

44 Opening

46 Actuating member
48 Lever

50 Lever arm

52 Ring gear

54 Driving bevel gear
56 Axis, imaginary
58 Shaft end

60 Sliding bearing
62 Shaft end

64 Sliding bearing
66 Output bevel gear
68 Bevel gearing

70 Inner gear

71 Circumferential surface, smooth cylindrical
72 Pinion

74 Speed-transforming transmission

76 Spindle

78 Sliding bearing
80 Axis, imaginary
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82 Cutout, cylindrical

84 Internal tooth gearing
86 Longitudinal portion, having smooth walls
88 Sliding bearing

90 Main longitudinal portion, flexible
92 Longitudinal portion, curved
94 End, front

96 Sliding bearing

98 Socket

100  Guiding spindle

102  Threaded bearing

104 End, outer

106  Thread

108  Shoulder, annular

110 Lock-in groove, annular
112 Thickening

114 Insertion opening

115 Bottom

116 Lock-in bead

118  Threaded bore

120  Contour

122  Side edge

124  Side edge

126 Edge, upper

128 Edge, lower

130  Side edge, upper

132  Side edge, left

134  Side edge, right

136  Side edge, lower

138  Cross-section, circular
140 Centring shoulder

210 Lock-in groove

214 Centring shoulder

220  Toothbrush

222 Handle

224 Brush head

228 Handle neck

236  Outside wall

266  Output bevel gear

268  Bevel gearing

270  OQuter gear

271 Shaft end

272 Pinion

273 Widening, plate-type
274 Speed-transforming transmission
275 Bracket

276 Spindle

278  Sliding bearing

284  End-face tooth gearing
286  Sliding bearing

288  Longitudinal portion, with smooth walls
298  Socket

Claims

1.

Toothbrush, consisting of a handle whose neck has
a coupling end, and of a brush head with a coupling
end, it being possible for the brush head to be firmly
but releasably connected to the handle by engage-
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ment of their coupling ends, characterised by

an actuating member (46) which is secured
movably on the handle (22);

a gearing (68, 74) which is arranged inside the
handle (22) and has a driving gear (54), which
is firmly connected to the actuating member
(46), and a driving gear (70);

a spindle (76) which is mounted axially mova-
bly and rotatably in the handle (22), one end of
the spindle (76) being connected for rotary
movement to the driving gear (70) of the gear-
ing (68, 74) inside the handle (22), and the
other end of the spindle (76) being mounted in
the coupling end (30) of the handle (22) and
having a first part of the device for the releasa-
ble connection of the handle (22) to the brush
head (24);

a second part of the device in the coupling end
(32) of the brush head (24) for the releasable
connection to the first part of the device at the
other end of the spindle (76).

Toothbrush according to Claim 1, characterised in
that the gearing (68; 74) has a speed-transforming
transmission (74) whose driving gear (70) is cou-
pled movably to the actuating member (46) and
whose driving gear is a pinion (48) which forms the
inner end of the spindle (76).

Toothbrush according to Claim 2, characterised in
that the driving gear of the speed-transforming
transmission (74) is an inner gear (70).

Toothbrush according to Claim 3, characterised in
that the inner gear (70) of the speed-transforming
transmission (74) has a smooth cylindrical circum-
ferential surface (71) with which the inner gear (70)
is mounted rotatably, but axially non-displaceably in
a sliding bearing (60).

Toothbrush according to Claim 2, characterised in
that the driving gear of the speed-transforming
transmission (274) is an outer gear (270).

Toothbrush according to Claim 5, characterised in
that the outer gear (270) has a shaft end (271)
which is mounted rotatably, but axially non-dis-
placeably in a bracket (275) approximately parallel
to the pinion (272) of the spindle (276).

Toothbrush according to Claim 2, characterised in
that the coupling of the actuating member (46) to
the speed-transforming transmission (74; 274) con-
sists of a bevel gearing (68; 268) whose driving
bevel gear (54) is firmly connected to the actuating
member (46).

Toothbrush according to Claim 7, characterised in
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that the driving bevel gear (54) is provided with a
shaft end (62) which is mounted rotatably trans-
versely to the longitudinal axis of the handle (22) in
a side wall (40) thereof.

Toothbrush according to Claim 8, characterised in
that a ring gear (52) is located with spacing co-axi-
ally opposite the driving bevel gear (54) and is pro-
vided on the end side facing away from the driving
bevel gear (54) with a shaft end (58) which engages
rotatably in a sliding bearing (60) on the inside of
the other side wall (42) of the handle (22).

Toothbrush according to Claim 9, characterised in
that the driving bevel gear (54) and the ring gear
(52) are of integral construction with the actuating
member (46).

Toothbrush according to one of Claims 7 to 10,
characterised in that the actuating member (46) is a
lever (48) whose swivel axis (56) is formed by the
driving bevel gear (54) and the ring gear (52).

Toothbrush according to Claim 11, characterised in
that, in its position which locks the brush head (24),
the lever (48) fills an opening (44) in an inside wall
(38) of the handle (22), and the end facing away
from the handle neck (28) has on its inside a lever
arm (50) on whose forked end the driving bevel
gear (54) and the ring gear (52) are arranged.

Toothbrush according to Claim 12, characterised in
that the lever (48) and its lever arm (50) form an
acute angle which opens towards the handle neck
(28).

Toothbrush according to Claim 1, characterised in
that the spindle (76) is provided with a guiding spin-
dle (100) which is mounted with screw motion in a
threaded bearing (102) inside the neck (28) of the
handle (22).

Toothbrush according to Claim 14, characterised in
that the thread (100) is arranged on a central longi-
tudinal region of the guiding spindle (76).

Toothbrush according to Claim 14 or 15, character-
ised in that the ends of the spindle (76) are
mounted in each case in a sliding bearing (78, 88)
inside the handle (22) and the handle neck (28).

Toothbrush according to Claim 1 or one of the fol-
lowing claims, characterised in that the part of the
device consists of a thread (106) at the end of the
spindle (76) mounted in the coupling end (30) of the
handle (22) for connection to the brush head (24).

Toothbrush according to Claim 17, characterised in
that the thread (106) at the end mounted in the cou-
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19.

20.

21.

22,

23.

pling end (30) of the handle (22) is a coarse-pitch
thread.

Toothbrush according to Claim 1 or one of the fol-
lowing claims, characterised in that the coupling
end (30) on the neck (28) of the handle (22) is a
socket (98) whose cross-section is of smaller
dimension than that of the handle neck (28).

Toothbrush according to Claim 19, characterised in
that the socket (98) is provided with one part of a
centring device for the brush head (24) on the han-
dle.

Toothbrush according to Claim 1 or one of the fol-
lowing claims, characterised in that the coupling
end (32) of the brush head (24) has an insertion
opening (114) whose cross-section and depth are
adapted to the cross-section and the length of the
socket (98).

Toothbrush according to Claim 1 or one of the fol-
lowing claims, characterised in that the part of the
device at the coupling end (32) of the brush head
(24) for connection thereof to the handle (22) con-
sists of a threaded bore (118) which is provided in
the bottom of the insertion opening (114) and
whose internal thread is adapted to the thread
(106) of the socket (98).

Toothbrush according to one of Claims 19 to 22,
characterised in that the socket (98) has an annular
lock-in bead (110) at its front end, and the insertion
opening (114) is provided at its opening edge with
an annular lock-in bead projecting radially inwards
in such a way that the socket (98) can be inserted in
the insertion opening (114) and removed therefrom
only with perceptible locking resistance.

Patentanspriiche

1.

Zahnburste, bestehend aus einem Handgriff, des-
sen Giriffhals ein Kupplungsende aufweist, und
einem Buarstenkopf mit einem Kupplungsende,
wobei der Burstenkopf mit dem Handgriff durch
Ineinandergreifen ihrer Kupplungsenden fest, aber
I6sbar verbunden werden kann,

gekennzeichnet durch

ein Betatigungsorgan (46), das an dem Hand-
griff (22) beweglich befestigt ist;

ein Getriebe (68, 74), das innerhalb des Hand-
griffs (22) angeordnet ist und ein Antriebsrad
(54), das mit dem Betatigungsorgan (46) fest
verbunden ist, sowie ein Antriebsrad (70) auf-
weist;

eine Spindel (76), die im Handgriff (22) axial
beweglich und drehbar gelagert ist, wobei das
eine Ende der Spindel (76) innerhalb des
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Handgriffs (22) mit dem Antriebsrad (70) des
Getriebes (68, 74) drehbeweglich verbunden
ist und das andere Ende der Spindel (76) im
Kupplungsende (30) des Handgriffs (22) gela-
gert ist und ein erstes Vorrichtungsteil zur 16s-
baren Verbindung des Handgriffs (22) mit dem
Birstenkopf (24) aufweist;

ein zweites Vorrichtungsteil im Kupplungsende
(32) des Birstenkopfes (24) zur I6sbaren Ver-
bindung mit dem ersten Vorrichtungsteil am
anderen Ende der Spindel (76).

Zahnbirste nach Anspruch 1, dadurch gekenn-
zeichnet, daB das Getriebe (68; 74) ein Uberset-
zungsgetriebe (74) aufweist, dessen Antriebsrad
(70) mit dem Betatigungsorgan (46) beweglich
gekoppelt ist und dessen Abtriebsrad ein Zahnritzel
(48) ist, welches das innere Ende der Spindel (76)
bildet.

Zahnbirste nach Anspruch 2, dadurch gekenn-
zeichnet, daB das Antriebsrad des Ubersetzungs-
getriebes (74) ein Innenrad (70) ist.

Zahnbiirste nach Anspruch 3, dadurch geknnzeich-
net, daB das Innenrad (70) des Ubersetzungsge-
triebes (74) eine glattzylindrische Umfangsflache
(71) aufweist, mit welcher das Innenrad (70) in
einem Gileitlager (60) drehbar, aber axial unver-
schieblich gelagert ist.

Zahnbirste nach Anspruch 2, dadurch gekenn-
zeichnet, daB das Antriebsrad des Ubersetzungs-
getriebes (274) ein AuBBenrad (270) ist.

Zahnbirste nach Anspruch 5, dadurch gekenn-
zeichnet, daB3 das AuBenrad (270) einen Wellen-
stumpf (271) aufweist, der etwa parallel zum
Zahnritzel (272) der Spindel (276) in einer Konsole
(275) drehbar, aber axial unverschieblich gelagert
ist.

Zahnbirste nach Anspruch 2, dadurch gekenn-
zeichnet, daB die Kopplung des Betatigungsorgans
(46) mit dem Ubersetzungsgetriebe (74; 274) aus
einem Kegelradgetriebe (68; 268) besteht, dessen
Antriebskegelrad (54) mit dem Betatigungsorgan
(46) fest verbunden ist.

Zahnbirste nach Anspruch 7, dadurch gekenn-
zeichnet, daB das Antriebskegelrad (54) mit einem
Wellenstumpf (62) versehen ist, der quer zur
Langsachse des Handgriffs (22) in einer Seiten-
wand (40) desselben drehbar gelagert ist.

Zahnbirste nach Anspruch 8, dadurch gekenn-
zeichnet, daB ein Tellerrad (52) dem Antriebskegel-
rad (54) im Abstand koaxial gegeniberliegt und an
der dem Antriebskegelrad (54) abgekehrten Stirn-
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10.

11.

12

13.

14.

15.

16.

17.

18.

seite mit einem Wellenstumpf (58) versehen ist, der
in ein Gleitlager (60) an der Innenseite der anderen
Seitenwand (42) des Handgriffs (22) drehbar ein-
greift.

Zahnbirste nach Anspruch 9, dadurch gekenn-
zeichnet, daB das Antriebskegelrad (54) und Teller-
rad (52) mit dem Betéatigungsorgan (46) einteilig
ausgebildet sind.

Zahnbirste nach einem der Anspriche 7 bis 10,
dadurch gekennzeichnet, daB das Betatigungsor-
gan (46) ein Hebel (48) ist, dessen Schwenkachse
(56) von dem Antriebskegelrad (54) und Tellerrad
(52) gebildet ist.

Zahnbirste nach Anspruch 11, dadurch gekenn-
zeichnet, daB der Hebel (48) in seiner den Biirsten-
kopf (24) verriegelnden  Stellung  eine
Durchbrechung (44) in einer Innenwand (38) des
Handgriffs (22) ausfillt und das dem Griffhals (28)
abgekehrte Ende an seiner Innenseite einen
Hebelarm (50) aufweist, an dessen gabelférmigem
Ende das Antriebskegelrad (54) und das Tellerrad
(52) angeordnet sind.

Zahnbirste nach Anspruch 12, dadurch gkenn-
zeichnet, daB der Hebel (48) und dessen Hebelarm
(50) einen spitzen Winkel bilden, der sich zum Giiff-
hals (28) hin &ffnet.

Zahnbirste nach Anspruch 1, dadurch gekenn-
zeichnet, daB die Spindel (76) mit einer Leitspindel
(100) versehen ist, die in einem Gewindelager
(102) innerhalb des Griffhalses (28) des Handgriffs
(22) schraubbeweglich gelagert ist.

Zahnbirste nach Anspruch 14, dadurch gekenn-
zeichnet, daB das Gewinde (100) auf einem mittle-
ren Langenbereich der Leitspindel (76) angeordnet
ist.

Zahnbirste nach Anspruch 14 oder 15, dadurch
gekennzeichnet, daB die Enden der Spindel (76) in
je einem Gleitlager (78, 88) innerhalb des Hand-
griffs (22) und des Griffhalses (28) gelagert sind.

Zahnbirste nach Anspruch 1 oder einem folgen-
den, dadurch gekennzeichnet, daB das Vorrich-
tungsteil an dem im Kupplungsende (30) des
Handgriffs (22) gelagerten Ende der Spindel (76)
zur Verbindung mit dem Birstenkopf (24) aus
einem Schraubgewinde (106) besteht.

Zahnbirste nach Anspruch 17, dadurch gekenn-
zeichnet, daB das Schraubgewinde (106) an dem
im Kupplungsende (30) des Handgriffs (22) gela-
gerten Ende ein Steilgewinde ist.
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Zahnbirste nach Anspruch 1 oder einem der fol-
genden, dadurch gekennzeichnet, daB das Kupp-
lungsende (30) am Giriffhals (28) des Handgriffs
(22) eine Steckbuchse (98) ist, deren Querschnitt
kleiner als derjenige des Griffhalses (28) bemessen
ist.

Zahnbirste nach Anspruch 19, dadurch gekenn-
zeichnet, daB die Steckbuchse (98) mit einem Teil
einer Zentriervorrichtung far den Blrstenkopf (24)
am Handgriff versehen ist.

Zahnbirste nach Anspruch 1 oder einem der fol-
genden, dadurch gekennzeichnet, daB das Kupp-
lungsende (32) des Birstenkopfes (24) eine
Einsteckéffnung (114) aufweist, deren Querschnitt
und Tiefe dem Querschnitt und der Lange der
Steckbuchse (98) angepalft sind.

Zahnburste nach Anspruch 1 oder einem der fol-
genden, dadurch gekennzeichnet, daB der Vorrich-
tungstei am  Kupplungsende (32) des
Birstenkopfes (24) zur Verbindung desselben mit
dem Handgriff (22) aus einer Gewindebohrung
(118) besteht, die im Boden der Einsteck&ffnung
(114) vorgesehen ist und deren Innengewinde dem
Schraubengewinde (106) der Steckbuchse (98)
angepaft ist.

Zahnburste nach einem der Anspriiche 19 bis 22,
dadurch gekennzeichnet, daB die Steckbuchse (98)
an ihrem Vorderende einen ringférmigen Rastwulst
(110) aufweist und die Einsteckdffnung (114) an
ihrem Offnungsrand mit einem ringférmigen, radial
nach innen vorstehenden Rastwulst versehen ist,
derart, daB die Steckbuchse (98) nur unter fuhlba-
rem Rastwiderstand in die Einsteckdffnung (114)
einsetzbar und aus dieser herausbewegbar ist.

Revendications

Brosse a dents, constituée d'un manche dont le col
comporte une extrémité d'accouplement, et d'une
téte de brosse ayant une extrémité d'accouplement,
la téte de brosse étant susceptible d'étre reliée de
fagon ferme mais démontable au manche par enga-
gement de leurs extrémités d'accouplement, carac-
térisée par

un organe d'actionnement (46) fixé de fagon
démontable sur le manche (22);

un jeu d'engrenages (68, 74) disposé a l'inté-
rieur dut manche (22) et ayant un engrenage
d'entrainement (54) relié rigidement a l'organe
d'actionnement (46), et un engrenage d'entrai-
nement (70);

une broche (76) montée de fagon axialement
déplagable et de fagon susceptible de tourner
dans le manche (22), une extrémité de la bro-
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che (76) étant reliée, pour permettre un mouve-
ment rotatif, a I'engrenage d'entrainement (70)
du jeu d'engrenages (68, 74) monté a l'intérieur
du manche (22), et I'autre extrémité de la bro-
che (76) étant montée dans [Iextrémité
d'accouplement (30) du manche (22) et ayant
une premiére partie du dispositif prévu pour
assurer une liaison désolidarisable du manche
(22) a la téte de brosse (24);

une deuxiéme partie du dispositif prévue dans
I'extrémité d'accouplement (32) de la téte de
brosse (24), pour établir la liaison désolidarisa-
ble a la premiére partie du dispositif prévue a
l'autre extrémité de la broche (76).

Brosse a dents selon la revendication 1, caractéri-
sée en ce que le jeu d'engrenages (68; 74) a une
transmission a transformation de vitesse (74) dont
I'engrenage d'entrainement (70) est accouplé de
fagon mobile a I'organe d'actionnement (46) et dont
I'engrenage d'entrainement est un pignon (48)
constituant I'extrémité intérieure de la broche (76).

Brosse a dents selon la revendication 2, caractéri-
sée en ce que l'engrenage d'entrainement de la
transmission a transformation de vitesse (74) est
un engrenage a denture intérieure (70).

Brosse a dents selon la revendication 3, caractéri-
sée en ce que I'engrenage a denture intérieure (70)
de la transmission a transformation de vitesse (74)
a une surface circonférentielle (71) cylindrique
lisse, par laquelle I'engrenage a denture intérieure
(70) est monté en rotation, mais de fagon non
déplagable axialement, dans un palier & glissement
(60).

Brosse a dents selon la revendication 2, caractéri-
sée en ce que l'engrenage d'entrainement de la
transmission a transformation de vitesse (274) est
un engrenage a denture extérieure (270).

Brosse a dents selon la revendication 5, caractéri-
sée en ce que l'engrenage a denture extérieure
(270) a une extrémité de tige (271) montée de
fagon tournante, mais sans possibilité de déplace-
ment axial, dans un support (275) approximative-
ment paralléle au pignon (272) de la broche (276).

Brosse a dents selon la revendication 2, caractéri-
sée en ce que l'accouplement de I'organe d'action-
nement (46) a la transmission & transformation de
vitesse (74; 274) est constitué d'un jeu d'engrena-
ges conique (68; 268) dont I'engrenage conique
d'entrainement (54) est relié rigidement a l'organe
d'actionnement (46).

Brosse a dents selon la revendication 7, caractéri-
sée en ce que I'engrenage conique d'entrainement
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(54) est pourvu d'une extrémité de tige (62) montée
tournante transversalement par rapport a I'axe lon-
gitudinal du manche (22), dans une paroi latérale
(40) de celui-ci.

Brosse a dents selon la revendication 8, caractéri-
sée en ce qu'une couronne dentée annulaire (52)
est placée avec un espacement coaxialement a
l'opposé de I'engrenage conique d'entrainement
(54) et est pourvue du coté d'extrémité opposé a
I'engrenage conique d'entrainement (54), d'une
extrémité d'arbre (58) qui s'engage de fagon tour-
nante dans un palier & glissement (60) prévu a
l'intérieur de l'autre paroi latérale (42) du manche
(22).

Brosse a dents selon la revendication 9, caractéri-
sée en ce que I'engrenage conique d'entrainement
(54) et la couronne dentée annulaire (52) sont réa-
lisés d'une seule piéce avec l'organe d'actionne-
ment (46).

Brosse a dents selon I'une des revendications 7 a
10, caractérisée en ce que l'organe d'actionnement
(46) est un levier (48) dont I'axe de pivotement (56)
est constitué par I'engrenage conique d'entraine-
ment (54) et la couronne dentée annulaire (52).

Brosse a dents selon la revendication 11, caractéri-
sée en ce que, dans sa position qui verrouille la téte
de brosse (24), le levier (48) remplit une ouverture
(44) prévue dans une paroi intérieure (38) du man-
che (22), et I'extrémité opposée au col de manche
(28) a intérieurement un bras de levier (50), sur
I'extrémité fourchue duquel I'engrenage conique
d'entrainement (54) et la couronne dentée annu-
laire (52) sont agencés.

Brosse a dents selon la revendication 12, caractéri-
sée en ce que le levier (48) et son bras de levier
(50) forment un angle aigu allant en s'ouvrant en
direction du col de manche (28).

Brosse a dents selon la revendication 1, caractéri-
sée en ce que la broche (76) est pourvue d'une bro-
che de guidage (100) montée avec un mouvement
a vis dans un palier fileté (102) a l'intérieur du col
(28) du manche (22).

Brosse a dents selon la revendication 14, caractéri-
sée en ce que le filet (100) est disposé sur une
zone longitudinale centrale de la broche de guidage
(76).

Brosse a dents selon la revendication 14 ou 15,
caractérisée en ce que les extrémités de la broche
(76) sont montées dans chaque cas dans un palier
a glissement (78, 88) prévu a l'intérieur du manche
(22) et du col de manche (28).
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Brosse a dents selon la revendication 1 ou l'une
des revendications suivantes, caractérisée en ce
que la partie du dispositif est constituée d'un filet
(106) réalisé a I'extrémité de la broche (76) montée
dans I'extrémité de couplage (30) du manche (22),
pour assurer une liaison a la téte de brosse (24).

Brosse a dents selon la revendication 17, caractéri-
sée en ce que lefilet (106) prévu a I'extrémité mon-
tée dans I'extrémité de couplage (30) du manche
(22) est un filet & pas grossier.

Brosse a dents selon la revendication 1 ou l'une
des revendications suivantes, caractérisée en ce
que l'extrémité d'accouplement (30) prévue sur le
col (28) du manche (22) est une douille (98) dont la
section transversale est de dimension inférieure a
celle du col de manche (28).

Brosse a dents selon la revendication 19, caractéri-
sée en ce que la douille (98) est pourvue d'une par-
tie d'un dispositif de centrage destiné a centrer la
téte de brosse (24) sur le manche.

Brosse a dents selon la revendication 1 ou l'une
des revendications suivantes, caractérisée en ce
que l'extrémité de couplage (32) de la téte de
brosse (24) a une ouverture d'insertion (114), dont
la section transversale et la profondeur sont adap-
tées a la section transversale et a la profondeur de
la douille (98).

Brosse a dents selon la revendication 1 ou l'une
des revendications suivantes, caractérisée en ce
que la partie du dispositif prévite a l'extrémité
d'accouplement (32) de la téte de brosse (24), pour
établir la liaison de celle-ci avec le manche (22), est
constituée d'un trou taraudé (118), qui est prévu au
fond de l'ouverture d'insertion (114) et dont le filet
de taraudage est adapté au filet (106) de la douille
(98).

Brosse a dents selon I'une des revendications 19 &
22, caractérisée en ce que la douille (98) a une ner-
vure annulaire de verrouillage (110) & son extrémité
avant et I'ouverture d'insertion (114) est pourvue a
son bord d'ouverture d'une nervure annulaire de
verrouillage, faisant saillie radialement a l'intérieur,
de telle sorte que I'on puisse insérer la douille (98)
dans l'ouverture dinsertion (114) et I'en enlever,
seulement en surmontant une résistance de ver-
rouillage perceptible.
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