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1. A process for producing a toothkbrush comprising the

steps of
providing a toothbrush blank having a plurality of head
portions; a plurality of bristles extending from each
head portion on one side of the blank and at least one
groove on an opgosite side of the blank, each groove
being disposed between adjacent head portions; and
heating the blank in the region of the at least one
groove while bending each head portion relative to an
adjacent head portion.

17. A toothbrush comprising
a plurality of head portions;
a plurality of bristles extending from each head
portioen on a first side thereof;
at least one first groove on an opposite second side,
the or each groove disposed between adjacent head
portions; .
each said head portions angled relative to adjacent
head portions about an axis generally parallel to said
respective groove;
said bristles of each respective head portion being
angled obliquely, toward said bristles of each adjacent
head portion.
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(57) Abstract

A process for producing a toothbrush produced
thereby have the cavities (11, 12) arranged on the back
side of the tooth brush head. The longitudinal axes (14a,
15a} for angling the head portions (13, 14, 15) relative to
each other are arranged on or at the bristlecarrying side of
the head portion directly opposite the associated cavity
(11, 12). A blank for carrying out the process and a tooth-
brush produced thereby have the cavities (1L, 12) ar- 10T
ranged on the back side of the toothbrush head. The lon-
gitudinal axes (14a, 15a) for angling the head portions
(13, 14, 15) relative to each other are arranged on or at the
1 bristle-carrying side of the head portion &zctly opposite [
% the associated cavity (11, 12).
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PROCESS FOR PRODUCING TOOTH BRUSHES AND BLANKS FOR USE FOR
SAME.

The present invention relates to a process for
producing tooth brushes which each include a toothbrush
head with at least three head portions, which are
separated from each other in pairs by means of an
intermedie’. :, longitudinal cavity or attenuation groove,
the said head portions being angled relative to each other
about an axis parallel to an associated cavity or
attenuation groove after associated groups of bristles are
fastened in position and after a local heating of the head
of the tooth brush is effected.

With thp present invention the particular aim is to
be able to produce toothbrushes which are each provided
with groups of bristles arranged so that these can produce
effective cleaning of the surfaces of the tooth and
adjacent gum portions including the depressions or the
passages between the tooth surfaces and the gum portions
together with the intermediate spaces between the teeth.

First and foremost the aim is a process with which
the production can be carried out as far as possible in a
wholly automatised mannef, In 'this connection the
objective is a process with which a tooth brush can be
produced, which a) is effective in use and for one thing
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has a design which is compact and takes little space at

the same time as it provides good brushing effects, and

which b) can be made in an accurate and reliable manner, .
with a favourable positioning of the groups of bristles
relative to each other and, which ¢) can be designed so .
that the least possible collection of food residues, tooth
paste residues, and the like results at the root of the
groups of bristles.

Acording to the invention a particular objective is
a tooth brush having three head portions, that is to say a
first, middle head portion and a second and a third head
portion which are arranged each on its respective side of
the first head portion and which are separated from the
first head portion by means of an intermediate passage
portion with cavity or attenuation groove.

Alternatively tooth brushes can be designed with for
example four, five or six separate head portions arranged
in an angled or arcuate cross-sectional profile.

The present invention is of particular interest in
connection with the production of a tooth brush, such as
disclosed in NO Patent Application 880072, but is not
limited to such a mode of production. In said patent
application there is disclosed a tooth brush construction
where the seccond and third head portion are to be
subjected, after the mounting of the groups of bristles in
the different head portions, to a first bending with a
negative angle of curvature and thereafter to a second
bending with a positive angle of curvature. The first
bending with a negative angle of curvature is employed in
order to be able to cut the size and finally treat
(polish) the groups of bristles to established, locally
defined bristle lengths with a single finishing equipment.
The second bending with a positive angle of curvature is
employed in order to be able to fashion the head portions
with their final angled c¢ontours relative to each other,
where it is decisive that the groups of bristles converge
towards each other in the manner precisely intended.
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After the groups of bristles are placed in position
in for example a first, second and third head portion -
while these head portions are flush with each other in the
starting position - there is relatively limited space for
the heating equipment arranged between the groups of
bristles. With a negative bending of the head portions
such as disclosed in NO Patent Application 880072, there
is provided a better space between the groups of bristles
for the heating equipment prior to a positive bending of
the head portions, that is to say prior to a bending in an
opposite direction to the negative bending effected by way
of introduction.

With the hitherto proposed solutions the cavities
and the attenuation grooves between the head portions on
the bristle-carrying side of the head are designed, so
that with the subsequent positive bending to the final
form the bending has been able to be effected at the same
time as the cavities become compressed, that is to say at
the same time as the head portions on the bristle~carrying
side are pushed tightly together towards each other.

A problem with tﬂé last-mentioned solution is
however that in the tightly pushed together grooves on the
bristle-carrying side of the head portion there is a
tendency for pockets tc be formed for the collection of
food residues, tooth paste and the like.

With the present invention the aim is a solution
where the head portions can be arranged in such a manner
that one is not dependent upon a subsequent pushing to-
gether of the head portions, but nevertheless obtains
relatively tightly abutting head portions on bristle-
carrying sides of the head, without collecting depressions
for food residues and the like &and simultaneously the
abundant possibility of access for the heating equipment
independently of the groups of bristles of the head.

In practice it has proved difficult to be able to
carry out the manufacture of a %ooth brush according to NO
Patent Application 880072 with automatically oyerating'l
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production equipment. Particular problems can arise in
connection with the heating sequence just before and during
the angling sequence. The problems arise mainly as a
consequence of the limited space at one's disposal in order
to achieve effective heating of the angling region of the
head of the tooth brush, while adjacent regions are to be
spared as far as possible from such heating.

According to the known solution one has chosen to place
the cavities or the attenuation grooves between the head
portions on the bristle-carrying side of the head of the
tooth brush in order to obtain the best possible space for
the heating equipment. By effecting the heating in said
cavity or attenuation groove and thereafter carrying out the
bending to the final form, the V-shaped cavities can be
clamped together at the same time into I-shaped slits and if

§'.n necessary the surface of the cavities melted together into
... continuous contact. But this is difficult to manage in a
:?‘é wholly automatic manufacturing process.

2 According to the known construction it can be crowded

for space for the heating equipment in the introductory
heating, while the introductory, negative bending however
will result in an opening of the V shape, so that better
access is provided for the heating equipment from the

: bristle-carrying side of the head of the tooth brush to the
:, .§ cavities or the attenuation grovoves in the subsequent

: heating operation, prior to the finishing, positive bending
: of the head portions.
. In the known constructions, with attenuation grooves or
cavities on the bristle-carrying side of the head of the
tooth brush, there is the disadvantage that the groups of
bristles which are located tightly up to the cavities or the
attenunation grooves, have a tendency to loosen from their

; fastening in the tooth brush head as a consequence of the

, deformation of the fastening holes of the groups of bristles
i produced by an undesired heating of the fastening regions or
. " the groups of bristles. With the present invention the aim
: is to avoid or at least ameliorate this disadvantage.
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The process according to one broad form of the
invention is a process for producing a toothbrush comprising
the steps of

o

providing a toothbrush blank having a plurality of head
portions, a plurality of bristles extending from each head
portion on one side of the blank and at least one groove on
an opposite side of the blank, each groove being disposed
between adjacent head portions; and heating the blank in the
region of the at least one groove while bending each head
portion relative to an adjacent head portion.

If the high frequency heating is used, electrical
conductors can be arranged simultaneously on opposite sides
of the tooth brush head and effective heating of the
intermediate portion at the bottom of the cavities or the

. attenuation grooves can be effected, without affecting
adjacent groups of bristles or their fastening points. With
b such high frequency heating a spontaneous heating can be
obtained as a consequence of the dielectric in the material
right through the material in the said intermediate portion.
If hot air heating is used, it is preferred that the
heating is effected larg¢2ly only or, if desired, in its
egeeel totality from the back side of the tooth brush head and then
. as tightly as possible towards the bottom of the cavities or

(L)

the attenuation grooves. In such a case it is preferred
that the wall thickness between the head portions, that is
to say the wall thickness in the cavities is the least
Lt possible in order to obtain rapid through-heating of this
: . e wall portion. By employing a relatively thin-walled layer

iz

in the regions between the head portions, an especially

rapid and effective heating can be obtained and a

FNe

correspondingly precise limiting of the heating to said
regions between the head portions.
The present invention in one broad form also provides a
blank for producing a toothbrush, said blank comprising a
plurality of head portions;
- a plurality of bristles extending from each head
portion of a first side; ! -
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? at least one first groove on an opposite second side of
the blanks, the or each groove being disposed between
adjacent head portions.

The blank according to embodiments of the invention is
characterised in that the cavities or the attenuation
grooves are fashioned on the back side of the tooth brush
head, that is to say on the opposite side of the

1

bristle-~carrying side and preferably that the axes for
angling of the head portions relative to each other, are
arranged on or at the bristle carrying side of the head
portion, directly opposite the associated cavity or
attenuation groove.

By placing the cavities or the attenuation grooves on
the side opposite the bristle-carrying side, several
significant advantages are achieved. A first material
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advantage consists in the cavities or the attenuation

.
esescocs

grooves being able to be employed as effective guide grooves

%

for leading the blank from finishing station to finishing

station. Another important advantage consists in the
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heating operation (especially by hot air heating) being able
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to be effected in its totality or largely from the side of
the tooth brush head which lies opposite the
bristie-carrying side. By this the heating arrangement can
be effectively introduced in the associated cavity or
attenuation groove in order to ensure a concentrated and
locally limited heating of the passage porticns between the
MR head portions in the tooth brush head and a corresponding

q-ui accurate positioning of the heating arrangement in the
attenuation groove, without risking unintended heating of
the groups of bristles in the adjacent head portions.
According to embodiments of the invention, bending of
the head portions can be obtained relative to each other
precisely in the intended manner, by a concentrated bending
in the passage portion between two aneighbouring head

iﬁ portions. As a consequence of the accurate bending achieved
§, the neighbouring head portions can be fashioned relative to
§= each other, so that certain of the groups of bristles in the
%% outer head portions can be flush with or in between the .
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groups of bristles in an intermediate head portion., One can
thereby ensure that the groups of bristles in neighbouring
head portions can effectively support and brace each other
at outer ends of certain groups of bristles, while remaining
groups of brushes in the outer head portions are uncovered
outside the intermediate head portion, without such extra
bracing and extra support. Consequently there can be
ensured in a ready manner different brushing effects for the
groups of brushes of different head portions.
The present invention, in another broad form also
provides a toothbrush comprising:
a plurality of head portions;
a plurality of bristles extending from each head
. portion on a first side thereof;
., at least one first groove on an opposite second side,
the or each groove disposed between adjacent head portions;
o oo each said head portions angled relative to adjacent
head portions about an axis generally parallel to said
respective groove;
said bristles of each respective head portion being
angled obliquely, toward said bristles of each adjacent head

portion.

The expression "bristle" or "bristle group" as used in
the specification is to be understood herein a filament or a
bunch or bundle of synthetically produced filaments formed
with certain established lengths. The expression "bristle
or bristle group” does not exclude other materials, such as
pig bristles, horse hairs or other natural products, but as
a consequence of insufficient supply of such natural
products these usually get little application. The

expression "bristle group” is to be understood to mean a
small bunch or bundle as there is space for in each

* associated hole in the tooth brush head. When one refers
c herein to the groups of bristles being arranged in 'rows"
g% this alludes to the groups of bristles being arranged
g accurately in rows. However it will be readily realised
g% ’ that the groups of brushes can be arranged in different ways
& that is to say more or less
i a
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irreqularly, for example in a changing zig-zag path or in a
similar manner.

With embodiments of the present invention the aim as
mentioned is to achieve a best possible brushing effect for
the tooth crown portion, the tooth sides, the intermediate
spaces of the tooth and the depressions or the pockets
between tooth and gum with one and the same tooth brush by a
simple and uncomplicated movement of the tooth brush
relative to a row of teeth in the mouth of the user.
Furthermore the aim is a design of the tooth brush head as
favourable as possible both as to handling, strength and
hygiene.

The tooth brush according to preferred forms of the

e invention is characterised in that the cavities or the
% attenuation grooves are arranged on the side opposite the
* bristle-~carrying side of the tooth brush head, and that the
. - groups of bristles in the middle head portion are terminated
approximately level with the groups of bristles in the
innermost rows of bristle groups of the two outer head
portions.

An especially favourable embodiment consists in the

{;:} groups of bristles with the largest bristle diameter - which
R in a manner known per se are mainly limited to the middle
4@u§ portion of the tooth brush head - being arranged at least in
RIS certain of the groups of brushes in the innermost row or

innermost rows of bristle groups of the two outer head
portions obliquely colliding mutually or towards
intermediately disposed bristle group(s) in an
intermediately disposed head portion.

A further advantageous embodiment consists in the

passage portions between the head portiens being graduated
with a relatively shallow cavity or attenuation groove on

. the bristle-carrying side of the tooth brush head and an
appreciably deeper cavity or attenuation groove on the
opposite side of the tooth brush head. By this one can
nevertheless. achieve with a restricted consumption of
material great rigidity and strength on different head
portions of the tooth brush head relative to each other and

Bioes y
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relative to the handle portion of the tooth brush.
Further features of the invention will be evident from

the following description having regard to the accompanying
drawings, in which:
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Fig. 1 shows a plan representation of a tooth brush
blank seen from the back side of the blank.

Fig. 2 shows a cross-section of the head of the .
tooth brush blank after groups of brisles are set in
position in the same. .

Fig. 3 shows a detail of Fig. 2 on a larger scale.

Fig. 4 shows in a corresponding section to Fig. 2,
said head after a first bending with a negative bending
angle is effected.

Fig. 5 shows in a corresponding section to Fig. 4
the head of the tooth brush after a bending with a
positive angle is effected.

Fig. 6 shows in a representation corresponding to
that shown in Fig. 2 the tooth brush in a finally formed
condition with associated considerable enlargement of the
grooves at the bottom cf these.

Fig. 7 and 8 show a second embodiment illustrated in
a section corresponding to Fig. 2 and Fiq. 5.

Fig. 9 and 10 show a third embodiment illustrated in
a section corresponding to Fig. 2 and Fig. 5.

Fig. 11 and 12 show a fourth embodiment illustrated
in a section corresponding to Fig. 2 and Fig. 5.

Fig. 13 shows in part a plan representation of a
tooth brush head according to the invention.

Fig. 14 shows in a representation corresponding to
Fig. 13 an alternative construction of tooth brush head
according to the invention.

Fig. 15 shows a tooth brush actcording to the
invention schematically represented during brushing of a

| tooth.
& In Fig. 1 there is shown a tooth brush blank 10 with
a head 1l0a and a handle 10b together with a narrowed neck
10c. On the back side of the tooth brush blank 10, as
,sﬁowu in fig. 1, there are fashioned cavities or attenu-

¥
, ation grooves. 11 and 12 which extend in the longitudinal

e dgreétiop of the tooth brush, that is to say parallel to

-

¢ % ' the illustrated rectilinear sides 10b' and 10b'' of the
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handle. The cavities of the attenuation grooves 11 and 12
partition the head 1l0a into three rectangular head
portions 13, 14 and 15.

A first, middle head portion 13 extends essentially
flush with and parallel to the neck 10c between the head
10a and the handle 10b. A second head portion 14 projects
laterally outwards from the one groove 11, while the other
head portion 15 projects laterally outwards from the
second groove 12, On each side of the neck 10c, that is to
say in the transition portion between the head portion 14
and the neck 10c, and in the transition portion between
the head portion 15 and the neck 10c there extend rounded
corner bracing portions 16 and 17, which are flush with
the associated cavity or attenuation groove and which have
minimal wall thickness, that is to say a wall thickness
corresponding to the wall thickness of the cavities or
attenuation grooves.

As shown in the starting position of the blank in
Fig. 2 the head portions 13, 14 and 15 are flush with each
other. In each head portion 13, 14, 15 there are designed
a number of holes 18, which are arranged in a number of
longitudinal and transverse rows. In Fig. 2 there is shown
only one transverse row of holes. More specifically there
is shown a row of two holes in the first head portion 13
and a row of four holes in each of the two remaining head
portions 14 and 15. The number of rows and the number of
holes in each row is not critical and can be changed
according to desire and need, but it is assumed that one
or two holes are present in each row in the head portion
13, all according to whether a relatively small or a
relatively large tooth brush is under discussion.

In each hole 18 there is inserted a group of
bristlés 19. Each bristle group 19 is, as is shown in Fig.
3, fastened in place in an associated hole 18 with a
fixing disc 20, The bristle group‘19f{s pushed in together
with the fastening disc in asmanner known per se and
secured in the hole 18 by means of friction. As illu-
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strated the inner end l19a of the bristle grour is
localised with the associated fastening disc 20 in the
bottom of the hole 18. As shown in Fig. 2, the bottoms
lla, 12a of the cavities or the attenuation grooves 11, 12
are arranged at a level considerably above the level for
the fastening disc 20 of the bristle group. The cavities
or the attenuation grooves 11, 12 have a breadth a at the
bottom lla, 1l2a which substantially corresponds to the
height b of the cavities or the attenuation grooves or of
side surfaces 1llb, 12b of these. The side surfaces llb,
12b converge outwardly from the respective bottom lla and
l2a separately at an angle v of about 15°,

In Fig. 1 and 2 the attenuation grooves are shown
with a maximum breadth a' which corresponds for example to
the minimum breadth a plus 1 mm, while the attenuation
grooves in Fig. 5 and 6 are illustrated with a maximum
breadth a'' which corresponds for example to the minimum
breadth a plus 3 mm. Instead of getting a compressed
attenuation groove in the finally fashioned condition of
the tooth brush head, according te the known solutions
'with the attenuation grooves on the bristle-carrying side,
there is obtained, as a consequence of a certain
stretching action in the material of the cavities or the
attenuation grooves during the bending operation which
follows the heating operation, a somewhat expanded connec-
ting portién betﬁeen the head portions not only on the
back side of the tocoth brush head »ut also on the bristle-
carrying side of the tooth brush head.

According to the invention the tooth brush head can
7 be<designed to develop relatively uniformly and without
material gradations on the bristle-carrying side of the
tooth brush head and can thereby avoid to a large extent
the collection of food residues, tooth paste residues .and
the 1like, in the finally formed tooth brush head.

N In:thegfllustfated embodiment the head 10a has in
tpe'étartinq‘posiﬁion (Fig. 1 ‘and 2) a collected breadth
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i . . ,of about 34 mm and a length (reckoned parallel to the
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handle 10b) of 20 mm. The head portions 13, 14, 15 have a
thickness of 5 mm. The head portion 13 has a breadth of 6
mm, while the head portions 14 and 15 each have a breadth
of 12 mm. Holes 18 of the ne:d portions 13, 14, 15 for the
bristle groups have a depth of about 3.7 mm. The depth of
each atctenuation groove is of about 2.5 - 3.5 mm, while
the breadth a of each attenuation grooves is of about 2
mm.

In Fig. 4 the head 10a is shown after a1 heating of
this is effected on its bristle-carrying side by means of
a first type of hot air nozzle 20, while a second type of
hot air nozzle 21 is received at the Jottom of the
attenuation
tooth brush
head 10 are

grooves 11, 12 on the opposite side of the
head. In Fig. 4 head portions 14 and 15 of the
shown bent over with a negative bending angle
the head portion 13 after a first heating of
in the cavities or the attenuation grooves 11,
12 is effected. By a broken line 22 in Fig. 4 there is

relative to
the regions

indicated a section line for cutting collected groups 19
of bristles in one and the same operation to established
rows of different lengths, with
bent condition.

In Fig. 5 the head 1l0a is
in a manner corresponding

the head in a negatively

shown after it is heated
to that described above,
10 and 21. The head 1l0a is
Fig. 5 bent over with a positive bending angle to
the finally produced shape of the tooth brush.

In Fig. 6 there is shown the finally produced tooth
brush 10' with the associated tooth brush head 10a' in
finally fashioned condition, that is to say after the head
portions 14 and 15 are bent with said positive bending
angle as shown in Fig. 5, and after the hot air nozzles 20
ani 21 are removed from the tooth brush. In the present
embodiment hot airx nozzles are employed as heat conducting

anew,
by means of the hot air nozzles

shown in

means 10 and 21 for heating the respective bottoms lla and

12a of the attenuation grooves 11, 12 with

b o X

a stream of hot

, air. y . .
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Alternatively there can be employed other types of
suitable heat conducting means, such as high freguency
heat conducting means. By means of such high frequency
heat conducting means direct dielectric contact can be
formed with heat conducting means on opposite sides of the
tooth brush head, that is to say directly opposite the
cavities or the attenuation grooves. In such an instance
there is no need for special screening of the heating
means, an effective local heating being achieved with the
electrodes only in the material in the bottom of the
cavity or the attenuation groove.

In the illustrated embodiment the hot air nozzles
20, 21 are limited by heat insulating conducting means 20a
and 2la which are to prevent unintended heating of the
groups of bristles and side surfaces 1llb and 12b of the
attenuation grooves. The conducting means can for example
be swept externally with cool air, as is indicated by
arrows 23. By means of the hot air nozzles 20, 21 and the
heat imsulating conducting means 20a, 2la there can be
ensured a controlled, local heating of the passage
portions between the head portions 13 and 14 and between
the head portions 13 and 15, while the head portions 13,
14, 15 at side surfaces 1lb, 12b of the attenuation
grooves are kept moderately heated. By this unintended
deformatirn of the head portions 13, 14, 15 can be
prevented at the same time as the accurate bending over of
the head portions in the intended manner can be ensured
relative to each other.

In order to prevent the groups of bristles from
being loosened from the respective holes, it is of criti-
cal importance that heating of side surfaces 1llb and 12b
of the cavities or the attenuation grooves is prevented
and thereby heating of the head portions 13, 14; 15 is
reduced or prevented, at any rate at the bottom of the
holes 18, where edch bristle group is fastened with its
respective metal disc. By means of crosses 1l4a and 15b
there are indicated the bending axes for the head portions
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14 and 15 respectively. In order to obtain a favourable
placing of the innermost longitudinal row of bristle
groups 19 in the head portions 14 and 15 relative to
adjacent bristle groups in the head portion 13, it is of
importance that the bending axis is placed in a region
near the cavity or the attenuation groove and more
specifically in a region which lies furthest from the head
portion 13.

In Fig. 4 there is illustrated a moderately negative
bending angle. In order to obtain greater differences in
the lengths of bristles internally in the different head
portions 14 and 15 and relatively to the bristle length in
the head portion 13 there can be employed a larger
negative bending angle than shown in Fig. 4.

In Fig. 5 there is also shown a moderately positive
bending angle. In order that the groups of bristles in the
head portions 14 and 15 shall reach further round to each
other there can be employed a larger positive bending
angle thun shecsn in Fig. 5.

According to an alternative mode of manufacture the
blank in the initial condition can, instead of the design
which is sh wn in Fig. 2, be made for example with a nega-
tive bendi 'g angle as shown in Fig. 4. the groups of
brushes can then be filled directly into the head portion
in the position which is shown in fig. 4. Thereafter,
cutting of the groups of brushes is effected, as is shown
by the rectiiinear brokeh line 22 in Fig. 4. It will also
be possxble, 1nstead of effecting the bending with a nega-
tive bendlng angle as shown in Fig. 4, to carry out
cutting directly in a starting position as shown in Fig. 2
by empléying suitable finishing equipment for this which
forms a directly fashioned, concave cuntersinking along
the top of the groupsg of brushes.

Instead of effectlng heating from opposite sides of
ﬁhe‘ﬁboth brush head by means of hot aitr nozzles 20, 21

. theg ﬁeating cath Lf desifea -be effécted prior to the

Eendiﬁg Wwith & negative béﬁdlng angle only by means of the
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hot air nozzles 20, while in a subsequent heating step for
bending the tooth brush head with a positive bending angle
there can be employed only the hot air nozzles 21. As
shown in Fig. 5, the heating in the bottom of the
attenuation grooves can be limited to restricted regions,
as is shown by hatched edge portions 24. By this it can be
ensured that the bottom of the cavities or attenuation
grooves is heated to an especially strong degree, and that
it is extended during the bending operation to a positive
bending angle mainly to layers of the passage portions
between the head portions 13 and 14 and 13 and 15 adjacent
the bottom.

In Fig. 7 and 8 there is illustrated a second
embodiment. In Fig. 7 there is shown a tooth brush blank
100 with a head 100a having an arcuate section line 122a
produced by means of suitable finishing equipment from a
starting position as shown correspondingly in Fig. 2. In
Fig. 8 there is shown the finished design of the finally
flexed tooth brush head 100' in a section corresponding to
Fig. 5. In the embodiment according to Fig. 7 and 8 there
are produced relatively deep cavities or attenuation
grooves 11, 12 on the back side of the head of the tooth
brush and oppositely disposed, relatively shallow cavities
or attenuation grooves 111, 112 on the bristle-carrying
é&de of the tooth brush head. As is shown in Fig. 8 an
especially thin-~walled passage portion is obtained between
each pair of head portions 13, 14 and 13, 15.

. .In Fig. 9 there:is shown a third embodiment of a
tcoth brush head 110a having a concavely and convexly ‘
folded section line 122b, produced in a starting position
as shown correspondingly in Fig. 2. In Fig. 10 there is .
shown a design following from this of the finally flexed M

R tooth brush head 110a 0 shown in & section corresponding
T ) to that shown in F:gv 5, Accdrding to Fig. 9 the bristle
42+ '~ groups in the middle heaq portion 13 are fashioned sub-
, ¢ o 07 N
e o stant;ally longer than the adjacent groups of bristles in
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relatively longer and thereby somewhat softer or less
rigié bristles in the head portion 13 are supported in an
effective manner in a wedge engagement between the groups
of bristles in the neighbouring head portions 14 and 15.
As shown in fig. 10 certain bristles in the bristle groups
in the head portions 14 and 15 are threaded locally
inwardly between the bristles of the bristle groups in the
middle head portion 13 for extra support and closing off
of the bristle groups of the middle head portion.

In the construction according to Fig. 9 and 10 there
are shown especially deep cavities or attenuation grooves
11, 12 on the back side of the tooth brush head and
instead of cavities or attenuation grooves on the
bristle-carrying side of the tooth brush head there are
shown convexly arched beads lla, 112a together with a
thin-walled passage portion between the head portions 13,
14 and 13, 15 respectively.

In Fig. 11 and 12 there is shown a fourth con-
struction of a tooth brush head 120a, which is illustrated
with five cavities or attenuation grooves 121 which corre-
spondingly define six separate head portions 123. In the
illustrated embodiment there is illustrated only one
bristle group row in each head portion, but the number of
bristle group rows in each head portion can be varied and
if desired increased to two or more, according to need.

Even if it is preferred to use thermoplastic
materials with large shape durability on heating up to or
above 100° for producing quality tooth brushes according
to the invention, thermoplastic materials can also be used
according to the invention which permit flexing with a
minimal supply of heat energy. Thermoplastic shaping can
then be achieved at a temperature of for example
substantially below 100° and down towards room

_temperature, by employing material which tolerates bending

on the application of sufficient force and which ensures
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that the tooth brush head retains the flexed shape wholly
or partly after bending, if desired combined with after

hardening.
In Fig. 13 there is shown a tooth brush blank 30
with a tripartite head 31, that is to say with three .

mutually angled head portions 3la, 31b, 31lc connected in
pairs. The two outer head portions 3la and 31lc are shown
substantially rectangular with a rectangular distribution
of groups of bristles 23a-23e, 24a-24e, 25a-25e and
26a~26e. In the middle head portion 31b, which is also
rectangular, there is shown a single row of bristle groups
32a-32e, but in practice there can be employed for example
two {or more) rows of bristle groups in the middle head
portion. According to Fig. 13 all the groups of bristles
are shown in rows longitudinally as well as sideways in
the tooth brush head.

In Fig. 14 there are shown in a representation
corresponding to Fig. 13 two rows of bristle groups
32a'~-324*' and 32"-324" which extend mutually in rows
longitudinally as well as sideways in the tooth brush
head, but which in the lateral direction of the tooth
brush head extend out of alignment with the rows of
bristle groups in the neighbouring head portions 3la and
3ic. By this each bristle group in the middle head portion
31b can be threaded in between and supported by two
neighbouring bristle groups in a respective neighbouring
head portion 3la and 3lc.

In the embodiments in Fig. 13 and in Fig. 14 there
are shown a tooth brush blank with associated bristle
groups which have bristles (filaments) of different
rigidity. There is illustrated a section of a tooth brush
head with the blank illustrated in plan condition. After
mou;ting associated bristle groups the tooth brush head is
bent first . withsa negative angle and thereafter the groups

n of brlsﬁles are.all cut in this negative angle position,
E 1ﬁ 6rdeﬁ'théteaftef 'to bend the head portions to the
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According to Fig. 13 there are illustrated in the
head portions 3la and 3lc inner bristle groups 23a, 23b,
23c, 234, 23e (shown totally black) of a first type with
relatively maximum rigidity and bristle groups 24c, 25c,
26 (shown spotted) of a second type having medium rigidity
together with remaining bristle groups 24a, 26a; 24b, 26b;
243, 258, 264 and 24e, 25e, 26e (shown totally white) of a
third type with minimum rigidity. In the head portion 31lb
there are shown bristle groups 32a~32e (shown spotted) of
a second type having medium rigidity.

According to Fig. 14 there are shown in the head
portions 3la and 3lc two inner rows of bristle groups
23b-23d and 24b-244 (shown totally black) of the first
type having relatively maximum ridigity and remaining
bristle groups, including bristle groups 32a'-324',
32a"-3243" (shown white) of the head portion 31b of the
third type having relatively minimum rigidity.

In an assortment of "bristles" or filaments of
interest according to the invention there can be employed
for example the following five assortments each with its
specific bristle diameter, namely; A) 0.10 mm, B) 0,15 mm,
C) 0,20 mm, D) 0.25 mm and E) 0.30 mm. Of these the
assortment D represents a first type of relatively rigid
*bristle", while the assortment C represents a second type
of more medium rigidity and the assortment B represents a
third type having little rigidity or great softness. The
assorkment A can for example be employed in admixture
together with the assortment B in order to achieve
especially soft and slightly rigid "bristles" in brist.e
groups of the third type, while correspondingly the

; assortment E can be employed in admixture with the
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The first type of bristle groups can for example
consist exclusively of rigid bristles that is to say
bristles having a relatively large bristle diameter or of
a predominant quantity of bristles of relatively large
bust diameter and a smaller quantity of bristles of less
rigidity (greater softness).

The second type of bristle groups can for example
consist of substantially half bristles of great rigidity
and the remaining half of bristles of small or more medium
bust diameters.

The third type of bristle groups can for example
consist of a predominant quantity of bristles of small
bristle diameter and a smaller quantity of bristles of
somewhat larger bristle diameter. Alternatively the third
type of bristle groups can consist only of bristles having
small bristle diameters.

By this the different bristle groups can be allowed
to exert different brushing effects all according to the
rigidity of the bristle group and all according to the
locating of the bristle group in the tooth brush head.

According to the invention certain bristle groups
can be allowed to provide extra supporting effect to
neighbouring groups, while correspondingly certain
bristles in the different bristle groups can be allowed to
exert a certain supporting effect for neighbouring
bristles in the bristle group in question.

In Fig. 15 it is made clear how some groups of
bristles of the first and second type of bristle groups
form support abutments sideways and endways against
adjacent tooth surfaces 27a, 27b, while bristles in the

third type of bristle groups can extend along adjacent
tooth surfaces 27c¢ and can effectively reach into a gum
pocket 28 and into a tooth intermediate space 29.

Tooth brushes of the afore~mentisned kind are
advantageotis in that certain bristle groups can brush the
teeth and especially tooth crowns of the molars {chewing
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that remaining bristle groups can brush flanks (inner side
and outer side) of teeth with tooth necks and in gum
pockets in the transition between tooth and gum, by
movement of the tooth brush longitudinally along the row
of teeth. By means of a moderate rotation of the head of
the tooth brush about the longitudinal direction of the
tooth brush or the longitudinal axis of the tooth brush
head outwardly facing and inwardly facing tooth flanks of
the teeth can be brushed one after the other, at the same
time that tooth crowns of the teeth with chewing surfaces
are brushed with bristle groups at a different oblique
position.

In order to obtain an effective, but at the same
time gentle brushing of the gum pockets between the gum
and the teeth and an effective brushing of the inter-
mecdiate spaces between the teeth, it is of considerable
importance that the bristles have suitable rigidity and
suitable softness in different regions of the tooth brush
head. It has not been possible hitherto to adapt the
rigidity and the softness of the bristles in a satisfac-

. tory manner in one and the same construction, at the same
time that the different bristle groups acquire a favour-
able contour relative to the different tooth sections, the
gum and tooth intermediate spaces.

With usual tooth brushes having a planar tooth brush
head and having an approximately uniform bristle end plane
one has hitherto employed a type of bristle groups of
rigid bristles in the middle portion of the tooth brush
head and a type of bristle groups of soft bristles in the
peripheral portion of the tooth brush head. With this type
. . of tooth brush effective brushing of projecting edges of
- the teeth and relatively iarge surfaces of the teeth can

, be achieved as a consequenceé of the use of relatively
. . rigid bristles in the middle portion of the tooth brush
- ,head& At the same time the aim is to obtain a more gentle

g5 . bfﬁsh;ag with softer bristles at pefiﬁheral portions of
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bristles of the tooth brush head can come into contact
with the gum, to the extent these bristles are allowed to
ceme into such contact with the gum. But such a known
solution however provides a less effective brushing in
depressions of the teeth, in the intermediate spaces
between the teeth and in the gum pockets between the teeth
and the gum, and the relatively rigid bristles in the
middle portion of the tooth brush head will directly
prevent and counteract that remaining bristles can
penetrate within the plane of brushing which is limited by
the rigid middle bristles.
According to the invention the objective is also to
arrange the conditions better for brushing depressions of
the teeth and intermediate spaces between the teeth to-
gether with the pockets between the teeth and the gum, at
the same time as there is obtained an effective brushing
of projecting edges of the teeth and relatively large sur-
faces of the teeth.
When different types of bristle groups with diffe-
rent rigidity are discussed herein, this is to be inter-
preted in the widest sense, that is to say on the one side
bristle groups each with its respective type of clearly
different bristles and on the other side bristle groups
with different mixtures of different bristles. The
different groups of bristles can generally also be con-
sidered as a collection of bristles with mutually diffe-
rent forms and with mutually different characteristics and
if desired with considerable dimensional and material
deviations within each group of bristles of the first and ¢
i second types of bristle groups and with if decired
equivalent deviations also within each bristle group of
« the third type of bristle groups and with clear deviations
. : from type to type. . '
% e e ) * . An important reason for being able to obtain better I
'ﬁﬂy e 0 toofh prushing effects with tooth brushes according to the ‘i
éqv@nticn is, for one thing that different densities and r
-4 ffe£¢n¥ gaometries of brmstles can be achieved in the
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middle region with the relatively short bristles than in
the edge regions with the relatively long bristles, By
this the relatively short and rigid bristle groups in the
middle region of the tooth brush head can be utilised in a
spdcific manner to effectively brush chewing surfaces of
the teeth and upper edge portions of the teeth and simul-
taneously for the effective mutual support of neighbouring
bristle groups. At the same time the relatively long and
smaller rigid bristles can be utilised along peripheral
portions of the tooth brush head, and the like in another
specific manner for effectively brushing gum pockets,
tooth intermediate spaces and similar tooth regions
accessible generally with difficulty

Due to bristle groups with mainly similar contours
in the two mutually angled head portions being collected
with great density especially in the middle portion of the
tooth brush head, there is achieved surprisingly enough
minimal mutual bracing in the lateral direction in said
middle region, so that the bristles in the wmiddle portion
of the tooth brush head, in spite of everything, can be
bent relatively unhindered in the lateral direction, the
bristles of the two main collections of bristles crossing
each other and being entangled inwardly between each other
across the longitudinal direction of the tooth brush head.
With a load obliquely towards the longitudinal direction
of the bristles in the middle region of the tooth brush
head, the mutually crossing bristles can be swung rela-
tively unhindered inwardly between each other at the same
time as the bristles are bent and thereby permit the
remaining bristle groups with softer and longer bristles
to be pushed further inwards into depressions, hollow

. spaces and pockets, as is intended.

At the same time the mutually crossing and mutually
tangled bristles will shore- each other up te a consider-
able degree long;%udinally relative té the longitudinal
« direction of the tooth brush head. By means of the second
t?%q*éfvbrisﬁie groups (that is to say bristle groups
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arranged sideways relative to the first type of bristle
groups) especially the rigidity of the first and second
bristle groups can collectively provide a local bracing
and thereby an extra buttressing of the third (softer)
bristle group. In this way the different bristle groups
can be more easily bent in the intended manner laterally
obliquely outwards than longitudinally obliquely outwards,
relative to the surfaces which are to be brushed.

In the middle region of the tooth brush head there
can be achieved by this an effective brushing by means of
bristles which form abutments sideways against the
brushing surfaces and by means of bristles which form
abutments endways against the brushing surfaces - and then
especially at chewing surfaces of the teeth with associ-
ated grooves and depressions - without preventing thereby
that remaining bristle groups in the regions outside the
middle region of the tooth brush head, are able to come
into abutment against respective brushing surfaces. By
employing bristle groups of mutually different rigidity
and mutually different softness there can consequently be
produced according to the invention additional different
support longitudinally and sideways, but at the same time
with great freedom to move in certain directions than in
other directions and at the same time with greater
resilience for the third (softer) bristle group and
thereby a better brushing effect of the third bristle
group. The afore-mentiened bracing and buttressing is
favorable for the brushing effects, without thereby
preventing the different bristles penetrating into tooth
surface grooves, tooth depressions, tooth intermediate
spaces and gum pockets. This freedom of movement of

v mlssing support in certain directions and greater support
and)less possibility of movement in remaxn;ng directions,
= ig achieved partly by controlled rlgldxty of the different

brzstle groups and partiy by the geometry of the bristle
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deviated head portions of the tooth brush head. Conse-
gquently one can, according to the invention, geometrically
orientate the bristle groups relative to each other so
that certain bristle groups which collide against each
other within at the longitudinal middle plane of the tcoth
brush head, form a relatively tightly condensed group of
mutually crossing, relatively short (and thereby rela-
tively rigid) bristles, while remaining bristle groups
which have greater length and generally less rigidity and
which thereby have generally a greater possibility for
movement, get their possibility for movement adjusted with
locally arranged bristle groups which provide local
bracing and support for the remaining bristle groups. Said
bristle groups which are geometrically considered to
provide great rigidity in certain directions can be made
still more rigid by employing especially rigid bristle
material, without preventing thereby the brushing effect
of longer (and thereby relatively softer) neighbouring
bristle groups disposed outside.
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The claims defining the invention are as follows:
1. A process for producing a toothbrush comprising the
steps of

providing a toothbrush blank having a plurality of head

portions, a plurality of bristles extending from each
head portion on one side of the blank and at least one
groove on an opposite side of the blank, each groove
being disposed between adjacent head portions; and
heating the blank in the region of the at least one
groove while bending each head portion relative to an
adjacent head portion.

2. The process of claim 1 wherein heating of the blank is

effected under flows of hot air applied to each side of the

i blank.

‘. 3. The process of claim 2 further comprising the step of

insulating the bristles from heat from the flow of hot air

during said step of heating the blank.

4. The process of claims 1 to 3 wherein each head portion

is bent on an axis near each respective groove.

5. The process as claimed in any one of claims 1 te 4

further comprising the step of cutting the bristles prior to

heating of said blank.

6. The process of any one of claims 1 to 4 wherein said

heating step comprises heating the blank and bending each

said head portions relative to an-adjacemt head portion so

as to close the at leéeast one groove, cutting the bristles,

and bending said head portions to open said at least one

groove.

7. The process of claim 5 or claim 6 wherein the step of

cutting said bristles comprises cutting along a planar,

arcuate concave and/or convex surface.

8. A process of anyone of claims 1 to 7 wherein the blank
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has a plurality of shallow cavities on said one side, each
cavity being disposed &gposite a respective groove to form a
thin-walled section between adjacent head portions.

9. A process as claimed in any one of claims 1 to 8
wherein said at least one groove is only heated at its
. bottom.

N16. The process of any one of claims 1 to 9 wherein said
plurality of head portions comprises a central head portion
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and two end head portions disposed in co-planar relationship.
11. A blank for producing a toothbrush, said blank
comprising a plurality of head portions;
a plurality of bristles extending from each head
portion on a first side;
at least one first groove on an opposite second side of
the blanks, the or each groove being disposed between
adjacent head portions.
12. A blank as claimed in claim 11 wherein each said head
portions can be rotated relative to an adjacent head portion
following heating the blank in the region of the respective
groove.
13. The blank as claimed in claim 11 or 12 wherein the or
each groove has a bottom and side surfaces diverging away
from the bottom.
14. The blank as claimed in any one of claims 11 to 13
wherein the width of the or each groove at the bottom
thereof is substantially equal to the depth of the groove.
15. The blank as claimed in any one of claims 11 to 14
wherein there is a first central head portion of width
substantially equal to the maximum thickness of the head
portions and substantially equal to half the width of the
remainder of said head portions and the or each of said
grooves has a depth substantially equal to half the maximum
thickness of said head portions.
16. The blank as claimed in any one of claims 11 to 15
wherein on said first side there is at least one second
groove disposed opposite said at least one first groove,
said at imast one second groove having a depth substantially
less than said at least one first groove.
17. A toothbrush comprising
a plurality of head portions;
a plurality cof bristles extending from each head
portion on a first side thereof;
at least one first groove or an opposite second side,
the or eazh groove disposed between adjacent head
portions;}
each said head portions angled relative to adjacent
head portions about an axis generally parallel to said
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respective groove;
said bristles of each respective head portion being
angled cbliquely, toward said bristles of each adjacent
head portion.
18. The toothbrush of claim 17 wherein said head portions
are spaced about a centre line and the bristles increase in
length with increasing lateral distance from the centre line.
19. The toothbrush of claim 17 or claim 18 wherein the
bristles are of various diameters.
20. The toothbrush of any one of claims 17 to 19 wherein
there are three head portions and the bristles of the
central head portion terminate approximately level with the
innermost bristles of the two outer head portions.
21. The toothbrush 6f claim 20 wherein the bristles of
greatest diameter are disposed on the two outer head
portions in the row or rows adjacent the central head
portion and the bristles of the innermost row of the outer
head portions overlap bristles of the central head portion.
22. The toothbrush of any one of claims 17 to 21 wherein
there is provided at least one second groove on said.first
side opposite a respective first groove on said second side.
23. The toothbrush of claim 22 wherein the depth of the at
least one second groove is less than the depth of the at
least one first groove.
24. At toothbrush made from a toothbrush blank as claimed
in any one of claims 11 to 16.
25. A toothbrush made according to the process of any one
of claims 1 to 10.
26. A toothbrush or toothbrush blank substantially as
herein described with reference to the drawings.
27. A process of producing a toothbrush substantially as
herein described with reference to the drawings.

DATED this Sth day of November, 1991.

ROLF_BARMAN
By His Patent Attorneys
DAVIES COLLISON CAVE
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