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(57) The mnvention 1s directed to a brush section (1) for an electric toothbrush, which includes a mounting tube (2) 1n
which a shaft (7) arranged 1n the direction of a longitudinal axis (3) 1s recerved. Two bristle carriers (14, 15) are
mounted for rotation about associated brush axes (24, 25). Further, means are provided, in particular two connecting
rods (30, 31), to effect coupling engagement of the shaft (7) with the two brnistle carriers (14, 15), such that a motion
(36) of the shaft (7) effects a rotary motion (37, 38) of the two bristle carriers (14, 15) about the two brush axes

(24, 25). The
and define be

'ween them an approximately r1g

motion about

'wo brush axes (24, 25) are arranged 1n a plane approximately at right angles to the longitudinal axis (3)

1t angle. In this arrangement, the motion of the shaft may be a rotary

he longitudinal axis (3) or a longt

'udinal motion 1n the direction of the longitudinal axis (3). Still further,

the bristle carriers (14, 15) may be pivotally arranged by means of arms (60, 61), utilizing 1n particular the longitudinal
axis (3) as p1vot axis.
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Abstract of the Disclosure

The invention is directed to a brush section (1) for an
electric toothbrush, which includes a mounting tube (2) in which
a shaft (7) arranged in the direction of a longitudinal axis (3)
is received. Two bristle carriers (14, 15) are mounted for ro-
tation about associated brush axes (24, 25). Further, means are
provided, in particular two connecting rods (30, 31), to effect
coupling engagement of the shaft (7) with the two bristle carri-
ers (14, 15), such that a motion (36) of the shaft (7) effects a
rotary motion (37, 38) of the two bristle carriers (14, 15)
about the two brush axes (24, 25). The two brush axes (24, 25)
are arranged in a plane approximately at right angles to the
longitudinal axis (3) and define between them an approximately
right angle. In this arrangement, the motion of the shaft may
be a rotary motion about the longitudinal axis (3) or a longitu-
dinal motion in the direction of the longitudinal axis (3).
Still further, the bristle carriers (14, 15) may be pivotally
arranged by means of arms (60, 61), utilizing in particular the

longitudinal axis (3) as pivot axis.

(FIG. 2a)
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Brush Section for an Electric Toothbrush

This invention relates very generally to an electric tooth-
brush and particularly to a brush section for an electric tooth-
brush according to the features of the prior-art portion of

patent claim 1.

A brush section of 'this tvpe is known from International
Patent Application WO 91/13570 (PCT/US90/02825). 1In this speci-
fication, an electric toothbrush is described which has a handle
section from which a driving rod projects outwardly. The handle
section receives in its interior electric drive means with the
aid of which an oscillatory motion in the direction of 1its
longitudinal axis can be imparted to the driving rod. A Dbrush
section extending in the direction of the longitudinal axis and
having a méunting tube with two bristle carriers arranged at 1its
end 1s adapted to be push-fitted onto the handle section and the
driving rod. The mounting tube accommodates therein a rod
which, when push-fitted, is coupled to the driving rod. The two
bristle carriers are mounted for rotation about brush axes dis-
posed transversely to the longitudinal axis, so that the
bristles extending from the two bristle carriers are approxi-
mately parallel, facing each other. By means of coupling means
arranged between the two bristle carriers and thus 1n the area
of the bristles, the oscillatory longitudinal motion transmitted
from the driving rod to the rod of the brush section 1s de-
flected, such that in operation of the electric toothbrush the
two bristle carriers perform an oscillatory rotational motion
about their brush axes. When a user introduces the teeth to be
cleaned between the two bristle carriers, cleaning of the teeth ‘
may be effected by means of the bristles extending from the two
bristle carriers. However, the coupling means arranged between
the bristle carriers and thus in the area of the bristles have

proven to be an impediment to the cleaning action.
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It is an object of the present invention to devise a brush

section for an electric toothbrush with which an improved clean-

ing action is achievable for 1i1ts user.

According to the present invention, this object 1s accom-
plished in a brush section of the type initially referred to by

the features of the characterizing portion of patent claim 1.

By arranging the two brush axes in a plane which 1i1s pref-
erably, but not indispensably at about right angles to the
longitudinal axis, and by providing an about right angle between
the two brush axes, it is accomplished that the coupling means
need no longer be arranged between the two bristle carriers and
thus in the area of the bristles, but rather, that the coupling
means may be arranged on the side of the bristle carriers remote
from the bristles. The tooth cleaning action can no longer be
impeded by any coupling means, resulting 1in a substantially sim-
plified and accordingly improved tooth cleaning action on the
user's part. It will be understood, of course, that the brush
axes may also be arranged at an acute or obtuse angle to the
longitudinal axis. The arrangement of the brushes as disclosed
in the invention also ensures that the surfaces of a tooth to be
cleaned are .essentially fully covered or swept by the brushes or

bristles without involving the need for changing the position of

the brush relative to the tooth.

In an advantageous feature of the present invention accord-
ing to patent claim 2, the oscillatory rotational motion of the
driving rod is transmitted to the two bristle carriers by means
of two connecting rods. This provides a simple and thus low-
cost structure of the coupling means. Also, this structure

affords quick and easy assembly of the brush section.

ITn this arrangement, 1t is particularly advantageous 1f in

accordance with patent claim 3 the two connecting rods are
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connected off-center with the shaft and with the two bristle
carriers. This enables a simple and a reliable transmission of
the oscillatory rotational motion from the shaft to the two

bristle carriers.

In a suitable further aspect according to patent claim 4,
pins associated with corresponding eyes of the connecting rods
extend from the shaft and from the two bristle carriers. In
this arrangement, the pins are a press-fit within the shaft and
the bristle carriers, for example. When the shaft is set in an
oscillatory rotational motion about its longitudinal axis, this
rotational motion is transmitted to the respective bristle car-
rier via the pin fitted in the shaft off-center, the connecting
rod seated on the pin, and the pins fitted in the bristle carri-
ers off-center. Overall, the further aspect described presents
a simple and reliable structure enabling further the brush sec-

tion to be manufactured quickly and economically.

In an advantageous feature of the present invention accord-
ing to patent claim 5, the oscillatory 1ongitudinal motion of
the rod 1s transmitted to the two bristle carriers by means of
two connecting rods. This presents a further possibility for a

simple and accordingly economical coupling means structure.

It 1s of a particular advantage in this arrangement if
according to patent claim 6 the two connecting rods have one end
connected with the rod and the other end connected off-center

with a respective one of the two bristle carriers.

In a suitable further aspect according to patent claim 7,
respective pins associated with corresponding eves of the con-

necting rods extend from the rod and from the two bristle carri-

ers. In this arrangement, the pins are a press-fit within the
rod and the bristle carriers, for example. When the rod 1is set
in an oscillatory longitudinal motion, this motion 1S



10

15

20

235

30

CA 02202256 1997-04-09

transmitted to the associated bristle carriers wvia the pin
fitted 1n the rod, the connecting rods seated on the pin, and
the pins fitted in the bristle  carriers off-center. Overall,

this presents a simple and reliable structure enabling the brush

section to be manufactured economically.

In an advantageous feature of the present invention accord-
ing to patent claim 8, the eyes and the pins have sufficient
relative clearance to enable a spatial movement of the connect-
ing rods. The joints formed by the pins and the eyes of the
connecting rods seated on the pins thus have degrees of freedom
similar to a ball-and-socket joint, vet they are substantially

simpler and thus more economical with regard to their structure

and manufacture.

In another advantageous feature of the present 1invention
according to patent claim 9, the two connecting rods are fabri-
cated from a bent piece of round metal. This has the advantage
that the connecting rods have sufficient stability to transmit
the motions of the shaft or the rod to the bristle carriers,
while at the same time the at least slightly resilient property
of the round metal imparts a further degree of freedom to the
whole structure which further aids in facilitating and thus im-

proving the transmission of motion from the shaft or the rod to

the bristle carriers.

In an advantageous feature of the present invention accord-
ing to patent claim 10, the oscillatory longitudinal motion of
the rod 1s transmitted to the two bristle carriers by means of a

transverse rod. This presents a further possibility for a

straightforward and thus economical coupling means structure.

In a suitable further aspect according to patent claim 11,
respective pins associated with mating slots 1in the transverse

rod extend from the two bristle carriers. When the rod 1s set
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in an oscillatory longitudinal motion, this motion is transmit-
ted via the transverse rod fixedly connected with the rod and
via the pin passed through the slot to the associated bristle
carrier. Overall, this presents a simple and reliable structure

affording economy of manufacture of the brush section.

In a particularly advantageous feature of the invention
according to patent claim 12, which may also involve an inde-
pendent 1invention, the two bristle carriers are affixed to arms
arranged so as to be pivotal relative to each other. As a re-
sult, the two bristle carriers can be urged away and towards
each other. 1In this manner, the angle at which the bristles ex-
tending from the two bristle carriers are arranged relative to
each other can be varied and hence adapted optimally to the
thickness of the teeth to be cleaned. As a result, both inci-

sors and molars can be cleaned uniformly.

In an advantageous further aspect according to patent claim

13, the angle at which the bristles extending from the two

bristle carriers are arranged relative to each other is varied

by a spring. If a person utilizes an excessive force to posi-

tion the two bristle carriers against the tooth surfaces to be

cleaned, the bristle carriers will be urged apart and hence the

engagement force will be reduced. Conversely, 1f the force 1is
too low, the spring will urge the two bristle carriers together
again 1in the direction of their initial position, which corre-
sponds to an increase in the engagement force. Overall, there-
fore, the spring operates to produce in wide areas an approxi-
mately constant bristle enéagement force on the tooth surfaces
to be cleaned. Conveniently, 1n the initial position the two
bristle carriers define between them a minimum angle, in par-
ticular an angle smaller than 90 degrees, for example, 80 de-
grees, approximately.  In urged apart condition, the angle
defined between the two bristle carriers is suitably greater

than 90 degrees, 1in particular 100 degrees, approximately.
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In an advantageous further aspect according to patent
claim 14, the shaft and the two arms with the bristle carriers
are mounted on the same bearing pin. If soiling of this bearing
occurs due to toothpaste residues or the like, such contaminants
which adversely affect the pivotability of the two arms holding
the bristle carriers and thus of the two bristle carriers are
expelled by the movement of the shaft. Full functional reli-
ability of the bristle carriers is thus ehsured, and the user 1is

in a position to obtain consistently good cleaning results with
the brush section.

In an advantageous feature of the present invention accord-

ing to patent claim 15, which may also involve an independent

invention, the bristle carriers are of an oval configuration 1in

at least one direction. This enables a better cleaning opera-

tion to be accomplished.

According to patent claim 16, it is particularly suitable

to arrange the oval configurations of the two bristle carriers
SO as to be facing each other. This has the advantage that a

higher number of bristles is present in the overlap area formed

by the facing bristle carriers. As a result, the cleaning

action of the brush section is improved still further.

In another advantageous feature of the present invention
according to patent claim 17 which may also 1involve an independ-
ent 1invention, the bristles extending from each of the two
bristle carriers define between them an included angle. As a
result, the bristles of each bristle carrier are optimally con-

formed to the shape of the teeth to be cleaned. Extending from

the respective bristle carrier at various angles, the bristles

also engage the tooth surfaces at various angles. In particular

thus more thoroughly by the various bristles of the brush
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It 1s ‘particularly suitable in this arrangement 1f accord-

and if the remaining bristles are aligned approximately parallel

to the brush axis.

In another advantageous feature of the present invention
according to patent claim 19 which may also involve an independ-
ent invention, the bristles extending from each of the two
bristle carriers differ in length. This has equally the effect
that the tooth surfaces to be cleaned, in particular the curva-
rures and chewing surfaces of the teeth to be cleaned, are
better reached by the different lengths of bristles, thus en-

hancing the cleaning action of the brush section of the 1inven-

It is particularly convenient in this arrangement 1if

creases progressively as the relative distance of facing

bristles becomes greater.

Further features, advantages and application possibilities
of the present invention will become apparent from the subse-
quent description of embodiments illustrated 1in more detail 1in
the accompanying drawlngs. Tt will be understood that any
single feature .and any combination of single features described
and/or represented by illustration form the subject-matter of
the present invention, jrrespective of their summary in the

claims and their back-retference.

In the drawings,

FIG. 1 is a schematic longitudinal sectional view, taken
along the plane A-A of FIG. 2a, of a brush section for an elec-

tric toothbrush utilizing a first embodiment of the invention;
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FIG. 2a 1s a schematic cross-sectional view of the brush

section of FIG. 1, taken along the plane D-D of FIG. 1;

FIG. 2b 1s a schematic sectional view of the brush section

of FIG. 1, taken along the plane B-B of FIG. 2a;

FIG. 2c¢ 1s a schematic sectional view of the brush section

of FIG. 1, taken along the plane C-C of FIG. 2a;

FIG. 3 1s a schematic unfolded view of the brush section of

FIG. 1, as seen looking in the direction E of FIG. 1;

FIG. 4 1s a schematic view of a connecting rod tfor the
brush section of FIG. 1 as seen looking in two orthogonal direc-

tions;

FIG. 5a 1s a schematic unfolded view of a brush section for

an electric toothbrush utilizing a second embodiment, as seen

looking in a direction corresponding to the direction E of FIG.
1;

FIG. S5b is a schematic unfolded view of a brush section for
an electric toothbrush wutilizing a third embodiment, as seen

looking in a direction corresponding to the direction E of FIG.
1;

FIG. 6 is a schematic cross sectional view of a brush sec-
tion for an electric toothbrush utilizing a fourth embodiment,

taken along a plane corresponding to the plane D-D of FIG. 1;

FIG. 7 is a schematic unfolded wview of a brush section for

an electric toothbrush utilizing a fifth embodiment, as seen

- looking i1in a direction corresponding to the direction E of FIG.

1;
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FIG. 8a is a schematic cross sectional view of a brush sec-
tion for an electric toothbrush utilizing a sixth embodiment,

taken along a plane corresponding to the plane D-D of FIG. 1;

FIG. 8b is a schematic cross sectional view of a brush sec-
tion for an electric toothbrush 'utilizing a seventh embodiment,

taken along a plane corresponding to the plane D-D of FIG. 1;

FIG. 9a is a schematic cross sectional view of a brush sec-
tion for an electric toothbrush utilizing an eighth embodiment,
taken along a plane corresponding to the plane D-D of FIG. 1;

and

FIG. 9b is a schematic cross sectional view of a brush sec-
tion for an electric toothbrush utilizing a ninth embodiment,

taken along a plane corresponding to the plane D-D of FIG. 1.

The brush sections described in the following with refer-
ence to FIGS. 1 to 9b are suited to operate in conjunction with
an electric toothbrush of the type disclosed in German Offen-
legqungsschrift DE 39 37 850 Al which 1s hereby incorporated 1in
the disclosure content of the present patent application by ex-
press reference. It will be appreciated that the oscillatory
rotational motion of the drive shaft of the electric toothbrush
as set forth in the Offenlegungsschrift referred to may be re-
placed by an oscillatory longitudinal motion of a driving rod.
It is pointed out by express reference that the present inven-

tion may be implemented on the basis of either approach.

The electric toothbrush disclosed in German Offenlegungs-
schrift DE 39 37 850 Al includes a handle section from which a
drive shaft projects outwardly. The handle section accommodates
in its interior electric drive means imparting an oscillatory
rotational motion to the drive shaft about its longitudinal axis
when activated. The drive shaft and that end of the handle

section from which the drive shaft projects have their outer
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surfaces contoured for push-fitting engagement with a brush

section and for transmission of the rotary motion produced.

FIGS. 1 to 4 1illustrate a brush section 1 which may be
push-fitted onto the handle section and the drive shaft of the
electric toothbrush referred to above. The brush section 1 in-
cludes a mounting tube 2 extending approximately in the direc-
tion of a longitudinal axis 3. At 1its free end close to the
handle section, the mounting tube 2 has an inside contour 4 that
1s complementary with the outside contour of the handle section.
In this manner, the brush section 1 can be push-fitted onto the

handle section in a manner preventing relative rotation.

At 1ts end remote from the handle section within an in-
wardly extending projection, the mounting tube 2 has a bore 5 in
which a bearing pin 6 is mounted for rotation. The bearing pin
6 1s arranged in the longitudinal axis 3. The bearing pin 6 has
1ts one end firmly press-fitted into the end of a shaft 7. The
other end of the bearing pin 6 is provided with a disk 8 at the
end of the bore 5 remote from the shaft 7. The shaft 7 is thus
arranged in the longitudinal axis 3 of the mounting tube 2, the
disk 8 preventing the shaft from being displaced in the direc-

tion of the longitudinal axis 3.

The shaft 7 extends over nearly the full length of the
mounting tube 2 and is preferably made of plastic. The shaft 7
has at 1its free end close to the handle section an inside con-
tour 2 complementary with the outside contour of the drive shaft
projecting outwardly from the handle section. This enables the
drive shaft to be coupled to the shaft 7 in a manner preventing

relative rotation.

The 1nside and outside contours 4, 9 may be of a square,
stellate or similar configuration when viewed 1n cross section,

which are conformed to each other such as to enable a user to
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push and pull the brush section 1 onto and, reSpectively, off
the handle section with ease, while at the same time a secure

seat of the brush Section 1 on the handle section 1s ensured.

Spaced from the longitudinal axis 3, a pin 10 1s a firm
press~fit within the forward end of the shaft 7. The pin 10 1is
arranged parallel to the longitudinal axis 3 and thus to the
bearing pin 6, protruding in length beyond the bearing pin 6. A
disk 11 is provided at the free end of the pin 10.

In the area of the pin 10, the mounting tube 2 continues 1in
two arms 12, 13 extending at approximately right angles from the
mounting tube 2 and defining between them an approximately right
angle. At the free ends of the arms 12, 13, a respective
bristle ca;:rier 14, 15 is mounted for rotation. The two bristle
carriers 14, 15 are of a disk-shaped configuration. Respective
bristles 16, 17 extend from the sides of the bristle carriers
14, 15 facing away from the arms 12, 13, the bristles being at

approximately right angles to the bristle carriers 14, 15.

For rotatable mounting, each of the two bristle carriers
14, 15 has an approximately central bore 18, 19 arranged
approximately parallel to the bristles 16, 17 and hence approxi-
mately transversely to the bristle carriers 14, 15. A respec-
tive bearing pin 20, 21 is a firm press-fit within the two arms
12, 13. These two bearing pins 20, 21 are each at right angles
to the associated arm 12, 13, forming with one another an
approximately right angle. The two bearing pins 20, 21 are
passed through the respective bore 18, 19 of the associated
bristle carrier 14, 15. The two bearing pins 20, 21 have at
their free ends a respective disk 22, 23. The two bristle

carriers 14, 15 are thus mounted for rotation about the brush

axes 24, 25 formed by the two bearing pins 20, 21.

- 11 -
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Spaced from.the two brush axes 24, 25, a respective pin 26,
27 1s a firm press-fit within each of the two bristle carriers
14, 15. The pins 26, 2'7- are arranged approximately parallel to
the associated brush axes 24, 25, protruding beyond the bristle
carriers 14, 15 on the side facing away from the bristles 16,
17. The free ends of the two pins 26, 27 are provided with re-

spective disks 28, 29.

The pin 10 push-fitted into the shaft 7 and the pins 26, 27
push-fitted into the bristle carriers 14, 15 are coupled to each
other by means of two connecting rods 30, 31. The connecting
rods 30, 31 are fabricated from a bent piece of round metal. By
way of example, reference is made preferably to FIG. 4 showing

the spatial configuration of the connecting rod 30 1n greater

detail.

Each of the connecting rods 30, 31 has at 1its free ends a
respective eye 32, 33, 34, 35. These eyes 32, 33, 34, 35 serve
for seating engagement of the connecting rods 30, 31 with the
pins 10, 26, 27. In this arrangement, the pin 10 protruding
from the shaft 7 receives the eyes 32, 33 of the two connecting
rods 30, 31, while the pin 26 extending from the bristle carrier
14 is passed through the eye 34 of the connecting rod 30, and
the pin 27 extending from the bristle carrier 15 1s passed
through the eye 35 of the connecting rod 31. The pins 10, 26,
27 and the eyes 32, 33, 34, 35 have such high relative clearance

as to enable relative spatial movement.

In the brush section 1 described with reference to FIGS. 1

to 4, the drive shaft extending from the handle section of the
electric toothbrush performs an oscillatory rotational motion.
When, with the brush section 1 fitted and the electric tooth-
brush activated, the shaft 7 is equally set 1n oscillatory rota-

tional motion 36 about the longitudinal axis 3, the pin 10

executes an oscillatory pivotal motion about the longitudinal

- 12 -



* r— e — ———

10

20

25

30

CA 02202256 1997-04-09

axis 3 on the arc of a circle. This pivotal motion is transmit-
ted by means of the two connecting rods 30, 31 to the pins 26,
27 which 1in turn execute each an oscillatory pivotal motion on
the arc of a circle about their respective brush axes 24, 25.
This pivotal motion involves at the same time an oscillatory ro-
tational motion 37, 38 of the bristle carriers 14, 15 about the
brush axes 24, 25. In consequence, also the free ends of the
bristles 16, 17 execute the oscillatory rotational motion 37, 38

on the tooth surfaces to be cleaned.

FIG. 5a illustrates a brush section 39 which includes a rod
40 arranged displaceably in the direction of the 1longitudinal
axlis 3. At its free end a pin 41 is a firm press-fit within the
rod 40. The pin 41 1is disposed approximately transversely to
the longitudinal axis 3. The pin 41 and the two pins 26, 27
press-fitted into the bristle carriers 14, 15 are coupled to
each other by means of two connecting rods 42, 43. The two con-
necting rods 42, 43 have at their free ends two eyes 44, 45 and,
respectively 46, 47 which are in seating engagement with the re-
spective pins 41, 26, 27. In this embodiment, the eyes 44, 45
of the two connecting rods 42, 43 are seated on the pin 41,
while the pin 26 is passed through the eye 46 of the connecting
rod 42, and the pin 27 is passed through the eye 47 of the con-
necting rod 43. Owing to the bent configuration of the connect-
ing rods 42, 43, the forward end of the mounting tube 2 and the

arms 12, 13 are of slim shape.

In the brush section 39 described with reference to FIG.
oa, the driving rod projecting from the handle section of the

electric toothbrush executes an oscillatory longitudinal motion.

When the rod 40 is thereby caused to perform equally an oscilla-

CLory longitudinal motion 48 in the direction of the longitudinal
axis 3, the pin 41 performs the same longitudinal motion 48.

The connecting rods 42, 43 operate to transmit this longitudinal

motion 48 to the pins 26, 27 causing the pins 26, 27 to pivot

- 13 -



to

15

20

25

30

CA 02202256 1997-04-09

about the brush axes 24, 25. This pivotal motion involves at
the same time a rotary motion 49, 50 of the bristle carriers 14,
15 about the brush axis 24, 25. As a result, also the free ends
of the bristles 16, 17 execute the oscillatory rotational motion

49, 50 on the tooth surfaces to be cleaned.

FIG. 5b 1llustrates a brush section 51 having a rod 52
arranged displaceably in the direction of the longitudinal axis
3. At 1ts free end the rod 52 1is fixedly connected with a
transverse rod 53. The transverse rod 53 1s disposed at
approximately right angles to the longitudinal axis 3, extending
into the area of the two bristle carriers 14, 15. At each of
its free ends the transverse rod has a slot 54, 55 through which
the pins 26, 27 extending from the bristle carriers are passed.

The pins 26, 27 are movable to and fro within the slots 54, 55.

In the brush section 51 described with reference to FIG 5Db,
the driving rod projecting from the handle section of the elec-
tric toothbrush executes an oscillatory longitudinal motion.
When the rod 52 is thereby caused to perform equally an oscilla-
tory longitudinal motion 56 in the direction of the longitudinal
axis 3, the transverse rod 53 performs the same longitudinal mo-
tion 56. In consequence, the pins 26, 27 passed through the
slots 54, 55 are caused to follow the movement of the transverse
rod 53. The pins 26, 27 thefeby execute an oscillatory pivotal
motion on the arc of a circle about their respective brush axes
24, '25. This pivotal motion involves at the same time an oscil-
latory rotational motion 57, 58 of the bristle carriers 14, 15
about the brush axes 24, 25. As a result, also the free ends of
the bristles 16, 17 execute the oscillatory rotational motion

57, 58 on the tooth surfaces to be cleaned.

In the brush sections described 1in the following with
reference to FIGS. 6 to 8b, either the shaft may execute an

oscillatory rotational motion or the rod may execute an
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oscillatory longitudinal motion, as explained in the foregoing
with reference to FIGS. 1 to 4 and FIGS. 5a and 5b. It is
pointed out by express reference that the subsequent explana-

tions can be implemented in either approach.

Moreover, it 1s pointed out by express reference that the
features described in the following may each involve an inven-
tion in its own right, that 1is, independently of each other and

also independently of the two drive possibilities described.

FIG. 6 shows a brush section 59 having two arms 60, 61
which are connected neither with the mounting tube 2 nor with
each other. The two arms 60, 61 extend from the mounting tube 2
at approximately right angles, defining between them an approxi-
mately right angle. Each of the two arms 60, 61 i1is mounted for

pivotal motion on the bearing pin 6.

In the region close to the mounting tube 2, each of the
two arms 60, 61 has a hole 62, 63 that is open towards the
bristle carriers 14, 15 mounted on the arms 60, 61. A metallic
spring 64 has its free ends 1inserted in the two holes 62, 63.

Approximately in its center the spring 64 has an eye 65 through

which the bearing pin 6 extends.

The two arms 60, 61 are thus pivotally mounted about the
bearing pin 6 and hence about the longitudinal axis 3. The
force exerted by the spring 64 on the two arms 60, 61 1s such as

to urge the two arms 60, 61 together in the direction of an 1ini-

tial position 66.

The brush section 59 illustrated in FIG. 6 1includes stops
limiting the pivotal range of the two arms 60, 61 in a minimum
and a maximum direction. The minimum angle which the two arms
60, 61 may define between them 1s preferably 80 degrees,
approximately . The maximum possible angle between the two arms

60, 61 1s preferably 90 to 100 degrees, approximately. The

- 15 -
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spring 64 1s biased such as to urge the two arms 60, 61 together

in the direction of the minimum angle.

FIG. 7 shows a brush section 67 having two bristle carriers
68, 69 which are each of an oval configuration. Each of the two
bristle carriers 68, 69 has in the direction of the longitudinal
axis 3 two oval bulges 70, 71 and, respectively, 72, 73. The
two bristle carriers 68, 69 thus possess a maximum and a minimum
diameter which are each arranged approximately parallel to one

another.

FIG. 8a 1llustrates a brush section 74 having two bristle
carriers 75, 76 including each an oval bulge 77 and 78, respec-
tively. The bulges 77, 78 of the two bristle carriers 75, 76
face each cher. In the region of the two bulges 77, 78 the two
bristle carriers 75, 76 are of a slightly angled configuration.
In the non-angled region of the bristle carriers 75, 76 the
bristles 16, 17 are arranged approximately parallel to the re-
spective brush axis 24, 25. By contrast, in the angled region
of the bristle carriers 75, 76 bristles 79, 80 are provided
which define between them an angle 81 smaller than the angle in-

cluded by the brush axes 24, 25.

FIG. 8b 1llustrates a brush section 82 which, in contrast
to the brush section 74 explained in the foregoing with refer-
ence to FIG. 8a, has bristles 16, 17 of different length in the
non-angled region of the bristle carriers 75, 76. In this em-
bodiment, the bristles 16, 17 have their maximum length on the
side remote from the facing bulges 77, 78 of the bristle carri-
ers 75, 76, their minimum length being on the side of the
bristle carriers 75, 76 close' to the bulges 77, 78. The length
variation of the bristles 16, 17 is approximately linear. The
length of the bristles 79, 80 1in the angled region of the

bristle carriers 75, 76 1is approximately between the shortest
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and the longest length of the bristles 16, 17 in the non-angled

region of the bristle carriers 75, 76.

FIG. 9a illustrates a brush section 83 1n which the
bristles 16, 17 extending from the disk-shaped bristle carriers
14, 15 are of equal length only in the region of an outer circu-
lar ring. Inside the circular ring bristles 84, 85 of different
length are arranged. Departing from an overlap area 86, the
length of these bristles 84, 85 increases progressively 1in out-
ward direction. The overlap area 86 is the area in which the
bristles 16, 17 of the two bristle carriers 14, 15 face each
other, some of them being in relative engagement. The length
variation of the bristles 84, 85 from the inside to the outside

1s approximately linear.

FIG. 9b illustrates a brush section 87 in which, 1in con-
trast to the brush section 83 explained in the foregoing with
reference to FIG. 9a, departing from the overlap area 86 the
length of the bristles 84, 85 inside the circular ring referred

to first decreases and then increases agailn.
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Patent Claims

1. A brush section (1, 39, 51, 59, 67, 74, 82, 83, 87)
for an electric toothbrush, with a mounting tube (2) in which a
drive means arranged in the direction of a longitudinal axis
(3), 1n particular a shaft (7) or a rod (40, 52) is received,
with at least a first and a second bristle carrier (14, 15, 68,

69, 75, 76) mounted for rotation about at least a first and a

second brush axis (24, 25), and with means (30, 31, 42, 43, 53)

to effect coupling engagement of the drive means with the
bristle carriers (14, 15, 68, 69, 75, 76), such that a motion
(36, 48, 56) of the drive means effects a rotary motion (37, 38,
49, 50, 57, 58) of the bristle carriers (14, 15, 68, 69, 75, 76)
about the brush axes (24, 25), characterized in that the brush

axes (24, 25) define between them an approximately right angle.

2. The Dbrush section as claimed in patent claim 1,
characterized in that the shaft (7) is mounted for rotation
about the longitudinal axis (3) and is adapted to be driven for
oscilllation, with the shaft (7) and the two bristle carriers
(14, 15) being in coupling engagement with one another by means

of a first and a second connecting rod (30, 31).

3. The brush section as claimed in any one of the preced-
ing patent claims, characterized in that each of the two
connecting rods (30, 31) is connected with the shaft (7) at a
location outside the longitudinal axis (3) and with the associ-
ated bristle carrier (14, 15) at a location outside the brush

axis (24, 25).

4 . The brush section as claimed in any one of the preced-
ing patent claims, characterized in that a pin (10) extends from
the shaft (7) approximately parallel to the longitudinal axis
(3), and a pin (26, 27) extends from each of the two bristle

carriers (14, 15) approximately parallel to the two brush axes
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(24, 25), and that the two connecting rods (30, 31) include each'
two eyes (32, 33, 34, 35) through which the pins (10, 26, 27)

are passed.

5. The brush section as claimed in any one of the preced-
1ng patent claims, characterized in that the rod (40) 1is
displaceable in the direction of the 1ongitudina1 axis (3) and
1s adapted to be driven for oscillation, and that the rod (40)
and the two bristle carriers (14, 15) are in coupling engagement
with each other by means of a third and a fourth connecting rod

(42, 43).

6. The brush section as claimed in any one of the preced-
ing patent claims, characterized in that each of the two
connectingl rods (42, 43) is connected with the rod (40) at one
end, and with the associated bristle carrier (14, 15) at a loca-

tion outside the brush axis (24, 25) at the other end.

7. The brush section as claimed in any one of the preced-
ing patent claims, characterized in that a pin (41) extends from

the rod (40) approximately transversely to the longitudinal axis

(3), and a pin (26, 27) each extends from the two bristle carri-
ers (14, 15) approximately parallel to the two brush axes (24,
25), and that preferably the two connecting rods (42, 43) in-
clude each two eyes (44, 45, 46, 47) through which the pins (41,
26, 27) are passed.

8. The brush section as claimed in any one of the preced-
ing patent claims, characterized in that the eyes (32, 33, 34,
35, 44, 45, 46, 47) and the pins (10, 41, 26, 27) have suffi-

cient relative clearance for spatial movement .

9. The brush section as claimed in any one of the preced-
1ing patent claims, characterized in that the two connecting rods

(30, 31, 42, 43) are fabricated from a bent piece of round

metal .
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10. The brush section as claimed in any one of .the preced-
ing patent claims, characterized in that the rod (52) is
displaceable in the direction of the longitudinal axis -(3) and
adapted to be driven for oscillation, and that the rod (52) and
the two bristle carriers (14, 15) are in coupling engagement

with each other preferably by means of a transverse rod (53).

11. The brush section as claimed in any one of the preced-
1ng patent claims, characterized in that the rod (52) is fixedly
connected with the transverse rod (53), and that respective pins
(26, 27) extend from the two bristle carriers (14, 15) approxi-
mately parallel to the two brush axes (24, 25), the transverse

rod (53) preferably having at its free ends slots (54, 55)
through which the pins (26, 27) are passed.

12. The brush section in particular as claimed in any one
of the preceding patent claims, characterized in that the two

bristle carriers (14, 15) are affixed to arms (60, 61) arranged

parallel to the longitudinal axis (3) or about the longitudinal

axis (3) itself.

13. The brush section as claimed in any one of the preced-
ing patent claims, characterized in that a spring (64) 1is
provided exerting directly or indirectly a force on the two

bristle carriers (14, 15) in the direction of an initial posi-
tion (66).

14. The brush section as claimed in any one of the preced-
ing patent claims, characterized in that the shaft (7) and the

two arms (60, 61) are mounted on the same bearing pin (6).

15. The brush section in particular as claimed in any one
of the patent. claims 1 to 14, characterized in that the bristle
carriers (68, 69, 75, 76) have an oval bulge (70, 71, 72, 73,

77, 78) 1n at least one direction.
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16. The brush section as claimed in patent claim 15,

characterized in that the oval bulges (77, 78) of the two

bristle carriers (75, 76) are arranged so as to be facing each

other.

17. The brush section in particular as claimed in any one
of the patent claims 1 to 16, characterized in that portions of
the bristles (16, 17, 79, 80) extending from each of the two

bristle carriers (75, 76) define between them an included angle

(81).

18. The brush section as claimed in patent claim 17,

characterized in that the facing bristles (79, 80) of the two

bristle carriers (75, 76) define between them an acute angle
(81), and that the remaining bristles (16, 17) are aligned

approximately parallel to their respective brush axes (24, 25).

19. The brush section in particular as claimed 1in any one
of the patent claims 1 to 18, characterized in that the bristles

(16, 17, 84, 85) 'extending from each of the two bristle carriers

(14, 15, 75, 76) differ in length.

20. The brush section as claimed 1in patent claim 19,

characterized in that the length of the bris.tles (16, 17, 84,

85) 1increases progressively as the relative distance of facing

bristles (16, 17, 79, 80) becomes greater.
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