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Met hod for Producing Brushes with Flexible Bristles and Brushes with Stiff
Bristles The present invention relates to a nethod for permanently nounting
bristles, hairs, nonofilanents, wires, and the like and/or tufts thereof in
or on a handle, an application of the nethod for producing a specific shape
of a brush with stiff bristles or a bru th flexible bristles, an
application of the nethod for maki gﬂ &E gﬁ% brlstles and/ or
a brush with stiff bristles as wel s a brush le bristles or a
brush with stiff bristles conprising a handle as mell as hairs, bristles,
nonofilaments, or wires of a brush with flexible bristles or brush with
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bristles, monofilaments, or wires of a brush with flexible
bristles or brush with stiff bristles held in or on a handle.

The manufacture of brushes with stiff bristles, brushes with |
flexible bristles, toothbrushes, and the like is performed in a
wide vériety_of ways; thus for example, to manufacture paint
brushes or cleaning brushes, the tufts of bristles or hairs are
retained by phenol or epoxy resin materials in a receiving box or
a handle.

In the case of smaller brushes, such as toothbrushes or precision
cleaning brushes, as a rule monofilaments are held in a
receptacle either by means of hot-melt materials or by so-called
anchors. It is also known to introduce individual monofilaments
or tufts thereof into receptacles in the shape of holes and to
weld at the hole opening opposite the brush.

The known methods are either partially objectionable from the
physiological standpoint or are expensive, or do not allow very
small brushes to be manufactured. Thus it has been found
especially in the manufactufe of very small toothbrushes for
electrical cleaning devices or for very fine cleaning brushes for
example for precision'mechanics, that with very small wall .
thicknesses for the brush bodies, the known fastening methods are
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2 not suitable for retaining brush hairs, bristles, or nonofilaments, etc.
In addition, it is not possible with the known nethods to shape the brush
or to formthe brush surface. Hence, one goal of the present invention is
to propose a nethod that does not suffer fromthe above di sadvantages and
which is especially suited for permtting the manufacture of very fine
and/or very small brushes and to facilitate the shaping process in the
manuf acture of brushes with flexible bristles and brushes with stiff
bristles. According to the invention this goal is achieved by a nethod
according to the wording of daiml. It is proposed that in order to
permanently nmount bristles, .hairs, or nonofilanents or tufts theread in or
on a handle or in or on a receptacle, the bristles, hairs, nonofil anents,
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According to the invention this goal is achieved by a method
according to the wording of Claim_;.

It is proposed that in order to permanently mount bristles,
hairs, or monofilaments or tufts thereof in or on a handle or in
'or on a réceptacle, the bristles, hairs, monofilaments, or wires
that are placed in or on the receptacle or the handle are
connected to the receptacle or handle by welding. The welding is
performed by means of wave or field lines applied and/or directed
2t the receptacle or handle.

These waves or field lines appliéd or directed to the receptacle
stimulate either the hairs, bristles, mqnofiléments, or wires
that are supplied on or_in the receptacle or the handle, an
insert element introduced onto or into the receptacle or the
handle, and/or the recepfacle or the handle, and heat the latter
so that they are at least partiélly melted to produce the welded
connection. '

According to one preferred embodiment of the method according to
the invention it is proposed that initially at least one insert
element is placed on or in the receptacle, then the hairs,

bfistles, monofilaments, or wires are supplied, and then a high-



frequency field, an el éctrical, electronagnetic, and/or a magnetic field is
produced in order to excite or heat the insert elenent so that the hairs,
bristles, nmonofilanents, or wires in contact with the elenent and/or the
receptacle are at least partially nelted in order to produce the wel ded
connection. According to another variation on the method according to the
‘invention it is proposed that initially the insert elenent is introduced
into or onto the retaining el enent or the receptacle in order to be melded
with it as it is excited by field or wave lines or to be joined
mechani cally or by adhesives. Then the hairs, bristles, nonofilaments, or
wires are introduced in the area of the insert elenment in or on the handle
receptacle mhereupon by neans of field or wave lines, the halr%

br I ] , th / he handl

D kb PRI TR 81 B RELSS: oh B IRREhGRIRTOa AT the handle o
unﬂagnéthpefhehﬂeisopdoﬂucad ihabrdey bo ekadgedowy hemtpahiscingdrth t he
f'éﬁ{aﬁn&ﬂd%'gt?;? ﬁhé"‘ﬁaﬂ@?ebu‘iklﬂﬁgﬁ mBB%E?ﬁ%ﬁEﬁxt%se%ﬂwm%é‘eixha' rs,

a ver i fferent ting behaV|or
freantaetreithytheg piemept snd/Ranthe. reFﬁPFﬁ@lGa%%fa*hﬂgqﬁﬁiﬁ di fferent

_%Etﬁﬂalfﬁpﬁéﬁiéde§n bPaee ks §r6§ﬁﬁéfth6 hE&d&Hﬂ@dﬁﬁﬁdﬁEbﬂEﬂhOd t'hat
her the hairs, bristles, nonofilanments, or wires or the handl e or the

receptacle woul d be danaged by heating it excessively. Another advantage of
t haacov@ingage arbbhdrceagiationnonhehkagiethbdl acvduddiy tdiethandl e or the

receptacle cap be provide tth an.l t d .t ply of
hafgg?ng??gtfgsfs ﬁSPPF?ﬁE#%?F gPlkﬁggéybgh%ggﬁéggqﬂ llﬁiﬁbexc atlon of
t héntneduced| tnbatorhentoakbe peieéningt elemengpoy, thterzagaptagle those
haifSey %fsf:&eﬁe &gﬂaéa' Qe 3. §t 85 e g8 E&E%EBEW%M@V& Wedvled to the
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ines or to be joined mechan1ca11y or by adhesives. Then the
hairs, bristles, monofilaments, or wires are introduced in the
area of the insert element in or on the handle or receptacle,
whereupon, by means of field or wave lines, the hairs, bristles,
monofilaments, or wires, the insert element, and/or the handle or
receptacle is/are excited in order to trigger possible additional
welding under temperature conditions that may be changed by
comparison with the first welding.

This two-stage method is preferably used when the hairs,
bristles, monofilaments, or wires exhibit a very different
melting behavior from the receiving part or the handle. In the
case of highly different melting temperatures, there is a danger
in the single—Stége method that either the hairs, bristles,
moﬁofilaments, or wires or the handle or the receptacle would be
damaged by heating it excessively.

Another advantage of this two-stage method consists in the fact
that initially the handle or the receptacle can be provided with
an insert element and then a supply of hairs, bristles,
monofilaments, or wires can be added. The excitation of the
insert element then takes place in this supply, whereuvpon only
those hairs, bristles, monofilaments, or wires from the supply
are welded to the insert element fhat are directly in contact
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4 withit. Inthis way the manufacture of a brush with stiff bristles or a
brush with flexible bristles can be highly sinplified. Another two-stage
met hod according to the inventionis simlar and it proposes that initially
the hairs, bristles, nonofilanments, or wires are placed in an insert

el ement which is excited and heated by field or wave lines in order to at

| east soften or begin nelting the added bristles, hairs, nonofilanents, or-
wires to make a wel ded connection with the insert el ement. Then this insert
elenment with the hairs, bristles, nonofilanments, or wires welded to it is
pl aced on or in a handle or a receptacle and connected with the latter:
mechani cal |y by gluing or by welding once nore. Additional preferreg

enbodi ments of the nethod according to the invention are characterized in
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or wires to make a welded connection with the insert element.
Then this insert element with the hairs, bristles, monofilaments,
or wires welded to it is placed on or in a handle or a receptacle
and connected with the latter mechanlcally by gluing or by
welding once more. .

Additional preferred embodiments of the method according to the.
invention are characterized in dependent claims 5 to 12.

The methods defined according to the invention are especially
suitable for producing a specific shape of a brush with stiff
bristles or a brush with flexible bristles, in which the insert
element is adapted specially to the shape of the brush with
flexible bristles or brush with stiff bristles to be produced.
The insert element, depending on the requirements, can be made
convex, wavy, zigzag-shaped, conical, etc. whereby the ends of
the hairs, bristles, or monofilaments projecting out of the
receptacle form a contour that matches the insert element.

The insert element however can also have gaps in the form of
holes or slots, which means that thé brush with flexible bristles
or brush with stiff bristles does not have any hairs, bristles,
monofilaments, or wires at these gaps.



the formof holes or slots, it is also possible to make brushes with stiff
bristles or brushes with flexible bristles that have areas in which the
hairs, bristles, nonofilanments, or wires have a reduced density. This can
al so be achieved by using a plurality of insert el enments spaced apart from
one another. In the spaces between the insert elenents, zones can be
created that have no hairs, bristles, nonofilanents, or wires, or zones
with reduced density. The advantage of creating such areas or zones of
reduced density consists in the fact that the flexibility of a brush with
flexible bristles or a brush with stiff bristles can be considerably

I ncreased as’' a result. Basically, the nethods proposed according to the
invention are generally suitable for manufacturing all kinds of bruBhes
with flexible bristles or brushes with stiff bristles, for exa
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brush with flexible bristles or a brush with stiff bristles can
be considerably increased as a result.

Basically, the methods proposed according to the invention are
generally suitable for manufacturing all kinds of brushes with
flexible bristlés or brushes with stiff bristles, for example
paintbrushes, cleaning brushes, toothbrushes, precision cleaning
brushes in mechanics, etc. o

The methods according to the invention are especially suitable
for making toothbrushes, both ordinary toothbrushes and those
designed for use with an electrical tooth cleaning device.

The brushes with flexible bristles or brushes with stiff bristles
manufactured according to the invention thus comprise a handle or
‘receiving part or a receptacle as well as hairs, bristles,
monofilaments, or wires of a bruéh_with flexible bristles or a
brush with stiff bristles that are held in the handle or
receiving part, whereby at least one insert element is provided'
located in or on the receiving part or handle, which is located
adjacent to the hairs, bristles, monofilaments, or wires held in
the handle or receiving part, and with the hairs, bristles,
monofiiaments, or wires being held in or on the handle or
receiving part by a welded connection.



Addi tional enbodi ments of the brushes with flexible bristles or brushes
with stiff bristles defined according to the invention are characterized in.
dependent clains 19 to 23. It makes no difference in this respect whether
the hairs, bristles, nmonofilanments, or wires are of animal or plant origin
or whether they are nonofilanments nade of polynmer materials, |ike those
manuf actured for exanple froma synthetic polyner. The invention will now
be described in greater detail with reference to the attached figures.
Figures la to 1c show schematically the basic idea of the present invention
for manufacturing a brush with flexible bristles or a brush with stiff
bristles according to the invention; Figures 2a and 2b show two ex | es of
a brush with erxibIe bristles or a toothbrush nanufactured accordi'ng to
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according to the invention; Figures 5 and 6 show additional exanples of the

deftgﬁaﬁésQmSQ@iQEéréﬁEealﬁrEﬁﬁs“tégpébQXWEéehbflthbe&amrsztwush Wi th
stiff bristles agcording to the, invention ER #s 3 gvjle gg
Fi Brietles, pobilaBanrtie BOsYibee @ﬁﬁoﬁfr@ﬂ ) ger &F Hihxi bl e
brbﬁtdzﬁétnér bthey #tréhmehbfllamentsemadacofdpodymert h!aterﬂallswéﬁtke)n as
we t he nuf actu |ng c ord shown
ScFRnEE R PR e b Ja R RE IR O rROA R U s e BT RETYARY 0 POt r i ng @
brush Wi th erX|bIe brlstles or brush with stiff bristles according to
The invention will now be described in greater detail with
reference to the attached figures. '

Figures la to lc show schematically the basic idea of the present
invention for manufacturing a brush with flexible bristles or a
brush with stiff bristles according to the invention;

Figqures 2a and 2b.show two examples of a brush with flexible
bristles or a toothbrush manufactured according to the invention;

Figure 3 shows one possible application of the method according
to the invention for making a specific contour of a brush with
stiff bristles or a brush with flexible bristles according to the
invention;

Flgure 4 shows another example of one possible embodlment of a
contour of a brush with flexible br1stles or a brush with stiff
bristles according to the invention;

Figures 5 and 6 show additional examples of the design of a
contour for a brush with flexible bristles or a brush with stiff
bristles according to the invention, comprising so-called gaps;

Figures 7a and 7b show one possible embodiment of a brush with
flexible bristles or brush with stiff bristles according to the



the invention; Figures 9 and 10 show ot her exanpl es of brushes wth
flexible bristles and brushes with stiff bristles nmanufactured according to
the invention; Figures 11 and 12 show exanples of specific forns of a

t oot hbrush for exanple for advertising purposes; Figures 13a to 13d show
possi bl e heating el enment shapes for specific shaping of a brush with stiff
bristles; and Figures 14a to 14e show schematically the manufacture of a

t oot hbrush with a specific shape for the brush head. In Figures la to 1lc,

t he met hod according to the invention is showmn schematically and indicates
how the hairs, bristles, nonofilanments, and the like or tufts therebf of
brushes with stiff bristles or brush with flexible bristles are permanently
noimvexnitionass ewebl aasethA medyfactfirdngr privcaissh aqaading kd dh®r brush
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by wa 0 “insert elenment 9 is provided for
insertion into this receptacle 5, said elenent preferably being made in the
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Figures 11 and 12 show examples of specific forms of a toothbrush
for example for advertising purposes;

Figures 13a to 13d show possible heating element shapes for
specific shaping of a brush with stiff bristles; and

Figures 14a to l14e show schematically the manufacture of a
toothbrush with a specific shape for the brush head.

In Figures la to 1lc, the method according to the invention is
‘shown schematically and indicates how the hairs, bristles,
monofilaments, and the like or tufts thereof of brushes with
stiff bristles or brush with flexible bristles are permanently
mounted in a receptacle.

A body 1 of a brush with stiff bristles or brush with flexible
bristles comprises a receptacie's that is delimited laterally by
walls 3 and has a bottom 7. An insert element 9 is provided for
insertion into this receptacle 5, said element preferably being
made in the form of a disk, foil, lattice, wire, ring, cr p;ate,
or as a molded body. Hairs, bristles; monofilaments, or wires 11
are also provided for insertion and permanent mounting.



Ll

alternating current for exanple, through-wire coil 21, a magnetic field is
generated that changes its direction synchronously with the frequency of
the alternating current. If insert element 9 is an electrically conducting
material, for exanple an electrically conducting nmetal such as iron or
copper, an alternating voltage will ‘be induced in the insert el enment
traversed by the nagnetic field or eddy currents wll be produced in the
insert element so that insert elenent 9 is heated. As a result of the
strong heating of insert element 9, firstly the ends of the hairs,
bristles, nonofilanents, or wires inserted into receptacle 5 wll be at

| east softened or sllghtly nelted, as wll bottom 7 of the receptacée Thi s
produces a wel ded connection and the. hairs, bristles, nonofilanments, or
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the frequency of the alternating current.

1f insert element 9 is an electrically conducting material, for
example an electrically cohducting'metal such as iron or copper,
an alternating voltage will be induced in the insert element
traversed by the magnetic field or eddy currents will be produced
in the insert element so that insert element 9 is heated. As a

~result of the strong heating of insert element 9, firstly the
ends of the hairs, bristles, monofilaments, or wires inserted
into receptacle 5 will be at least softened or slightly melted,
as will bottom 7 of the receptacle. This produces a welded
connection and the hairs, bristies, monofilaments, or wires are
thus held firmly in receptacle 5.

In Figure 1¢, the brush with stiff bristles or brush with
flexible bristles that is eventually obtained according to the
invention is shown, with the idea according to the invention
being indicated schematically by the fact that, above insert
element 9, a welded layer 10 is formed. Of course a welded
connection can be produced between the insert element and brush
body 1 as well.



Anot her possibility is‘to use a material that has nostly pol ar conpounds as
insert elenment 9. In this case the heating can be produced by m crowaves.
However the use of ultrasound or other suitable high-frequency waves or
electrical, electromagnetic, or nagnetic fields is possible by nmeans of
whi ch suitable materials can be excited in order to heat themin this
manner. Al't hough inductive heating is described with reference to Figures
la to 1c, the present invention is not limted in any way to this type of
heating. If neither the receiving part nor the brush hairs, bristles,
nmonofi |l aments, or wires consist of a material that can be softened or
nelted or have a nelting point that is too high, it is also possib

i ntroduce a so-called internmediate support into the receptacle that rests

di &ﬁcrtiﬁ fReusat ﬂ@lngsﬁhhu@t%%”hea%n%x%m@ isTHesdrivsdmgiai e support
t hen consists of terial that can bé nelted sllghtlﬁ%d¥%heat| the_

i nseferenegete FAIYEES: 1n Bohile mdinis) 1% aduSOUnRE @

_betwaenchiebBasipp 1kieniteds by additiomilt Suitable eettiedsied into the
receptacle, with the receptacle itself. Another possibility consists in

maki ng the nethod according to the invention in tw stages in which
i nrhiusl Ly ﬁ.sspnssébémelfbrg exanplenitich ilmsierd, abr iigtsegst edemgnt Hents, or

wi Eﬁﬁtléo'hé W‘éltdgrl A AuLy 4 ' %@Q{&%‘ Snly sﬂ%ﬁﬂgf%fd e&&rﬁéﬁt 9:,12 qgipt her

alrs €s, nono anent s, to It

i nuséagcéav-cmléedeééptmteus o SaRaciddaien lﬁ#’ﬂ@él%ecﬂwuws%m atter by
velbibient0b l%g@%ﬁ@% RO 1R eq%@t%\a@% Forls USHAS AL ani cal

retainers. ThuS it is pqgssible for exa ovide insert elenment 9 with
| afdRARCERAfpPRg 2 CEPATITAfhRAYETES, %12’@19% g"@ﬁ%’rﬁ D& i n '{lh% receptacl e
wh@delectgicniosked cétiserrigiseat RAsmiet) ot y:ocwuﬁatem peiformiyng the
method in two
Another possibility is to use a material that has mostly polar.
compounds as insert element 9. 1In this case the heating can be
produced by microwaves. However the use of ultrasound or other
suitable high-frequency waves or electrical, electromagnetic, or
magnetic fields is possible by means of which suitable materials
can be excited in order to heat them in this manner. Although
inductive heating is described with reference to Figures la to
lc, the present invention is not limited in any way to this tyﬁe :
of heating. ' |

If neither the receiving part nor the brush hairs, bristles,
monofilaments, or wires consist of a material that can be
softened or melted or have a melting point that is toc high, it
is also possible to introduce a so-called intermediate support-
into the receptacle that rests directly above the insert element
for example. This intermediate support then consists of a
material that can be melted slightly by'heating the insert
element in order in this way to produce the welded connection
between the hairs, bristles, monofilaments, or wires inserted
into the receptacle, with the receptacle itself. |

Another possibility consists in making the method acdording to
the invention in two stages in which initially insert element 9



.stages, but in which insert ‘element 9 is initially connected with
receptacle 5. This connection again.can be nade by wel ding, gluing, or
mechanically. In a second step, the hairs, bristles, nonofil anments, or
wires are then introduced in order then to be welded into the receptacle by
usi ng the nethod described in connection with Figures la to 1c. By neans of
this latter two- stage nethod it is then possible to take the receptacle
together with the insert elenent to a supply of hairs, bristles,
nonofilaments, or wires, to apply it, and then to fasten the necessary
nunber by means of the wel ding nethod according to the invention. Then the
receptacle with the insert elenent can be taken away from the supplyy once
nore and the required hairs, bristles, nonofilanments, or wires are
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exanpl e. Thus for exanple an annul ar insert elenent can be heated readily
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receptacle 5. This connection again can be made by welding,
gluing, or mechanically. 1In a second step, the hairs, bristles,.
monofilaments, or wires are then introduéed'in order then to be
welded into the receptacle by using the method described in
connection with Figures la to 1c. By means of this latter two-
stage method it is then possible to take the receptacle together
with the insert element to a supply of hairs, bristles,

(¢

- monofilaments, or wires, to apply it, and then to fasten the
necessary number by means of the welding method according to the
invention. Then the receptacle with the insert element can be
taken away from the supply once more and the required hairs,
hristles, monofilaments, or wires are accordingly removed from
the supply.

In regard to the method to be used for heating the insert
element, it should also be noted that it basically involves
methods that are known from the prior art. It is in the final
analysis a question of optimization as to which method and which
process conditions are selected. In the case of inductive
heating it should be added that the heating of the insert element
is dependent upon firstly the distance of the coil from the
insert element, the number of turns, the wire material selected,
the applied fielad strength or current density, and the time



to which the insert element 'is to be heated. In addition, reference should
be made to the prior art fromwhich the above- nentioned net hods and
procedures are best known. Figure 2a shows a brush with flexible bristles
1' produced according to the invention conprising a handle 2 as well as a
thin-walled receptacle 3' into which the hairs 11' of the brush with
flexible bristles are inserted. The nelted | ayer 10 by nmeans of which the
hairs 11' of the brush with flexible bristles are held can be seen above
insert elenment 9. Figure 2b shows a toothbrush 1" manufactured according to
the invention that has a specially shaped handl e 2", suitable for exanple
for use of this toothbrush on an electrical tooth cleaning device. ¥hée-
again the individual bristles or nonofilanments 11" are held by a m% ded
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reference should be made to the prior art from which the above-
mentioned methods and procedures are best known. ' '

Figure 2a shows a brush with flexible bristles 1’ produced
according to the invention comprising a handle 2’ as well as a
thin-walled receptacle 3' into which the hairs 11’ of the brush
with flexible bristles are inserted; The melted layer 10 by
means of which the hairs 11' of the brush with flexible bristles
are held can be seen above insert element S.

Figure 2b shows a toothbrush 1" manufactured according to the
invention that has a specially shaped handle 2", suitable for
example for use of this toothbrush on an electrical tooth
cleaning device. Once again the individual bristles or
monofilaments 11" are'held by a welded connection 10 on- insert
element 9. These monofilaments for example can be polyamides or
another polymer material that is usually used for manufacturing
toothbrushes.

As described above, the method according to the invention is
suitable for giving brushes with stiff bristles and brushes with
flexible bristles a specific contour.



or a brush wwth flexiblé bri'stles can be nade convex or projecting. Insert
element 9 used in Figure 3 is |likew se nade convex or projecting, so that
when hairs, bristles or nonofilaments of the same l.ength are used an '
external contour 12 that is convex or projecting can be produced. The

manuf acture of such a brush with flexible bristles or a brush wth stiff
bristles of this kind is perfornmed by analogy with the nethod descri bed for
exanple with reference to Figures la to 1c. Similarly in Figure 4 an insert
element 9 of a different design is enployed that is nade zigzag-shaped for
exanpl e, whereby brush 1 in Figure 4 has three receptacles 5. Again the
outer contour 12 of the individual elenents of the brush with stif#faor
flexible bristles is - nade zi gzag-shaped. The great advantage of providing
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i n produci ng brushes with flexible and stiff bristles with special
Figure 3 shows in a cross section how a brush with stiff bristles
or a brush with flexible bristles can be made convex or
projecting. Insert element 9 used in Figure 3 is likewise made
convex or projecting, so that when hairs, bristles or
monofilaments of the same length are used an external contour 12
- that is convex or projecting can be produced. The manufacture of
"such a brush with flexible bristles or a brush with stiff
bristles of this kind is performed by analogy with the method
described for example with reference to Figures la to lc.

Similarly in Figure 4 an insert element 9 of a different design
is employed that is made zigzag-shaped for example, whereby brush
1 in Figure 4 has three receptacles 5. Again the outer contour
12 of the individual elements of the brush with stiff or flexible
bristles is made zigzag-shaped.

The great advantage of providing this contour by means of an
insert element consists in the fact that after the brush with
stiff or flexible bristles is produced, the individual hairs,

~ bristles, or monofilaments do not have to be cut in order to
produce the desired external contour 12. Especially in the case
of monofilaments it has been found that during cutting, the ends

' that project out of the receptacle are indented or frayed, which
is undesirable especially in the case of toothbrushes, since the



shapes, it is necessary as a rule to cut and grind the hairs, bfistles,
nmonofi | aments, or wires before making the brush with flexible or stiff

bristles, which is cunbersone. Brush shapes, |ike those shown in-Figure 4,
cannot be made with conventional nethods. In Figures 5 and 6, an insert
element 9 is enployed that has a hole or gap 13 in the m.ddle. Insert

elenment 9 in Figure 5 also conprises an indentation or groove 15.
Accordingly, gap 13 is also located centrally in contour 12 of the brush
with stiff bristles or brush with flexible bristles manufactured according
to the invention, since no welding of the inserted hairs, bristles, or
nmonofi |l aments can take place in the mddle of hole 13. After the baBsh with
flexible or stiff bristles according to the invention has been
maguiiEc cane e tind ured by amaged buistim®{ i |Tmebhistpasealt ifaserted into
ga E&n% | I I 1. : n 12 has a
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reference to Figure 4 when it cones to creating contours or brush shapes
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br Predasing » with flexible and stiff bristles with special
shapes, it is necessary as a rule to cut and grind the hairs,
bristles, monofilaments, or wires before making the brush with _
flexible or stiff bristles, which is cumbersome. Brush shapes,
like those shown in Figure 4, cannot be made with conventional

methods.

- In Figures 5 and 6, an insert element 9 is employed that has a
hole or gap 13 in the middle. Insert element 9 in Figure 5 also
comprises an indentation or groove 15. Accordingly, gap 13 is
also located centrally in contour 12 of the brush with stiff
bristles or brush with flexible bristles manufactured according
to the invention, since no welding of the inserted hairs,
bristles, or monofilamehts can take plaée in the middle of hole
13. After the brush with flexible or stiff bristles according to
the invention has been manufactured, the hairs, bristles, or
monofilaments that are inserted into gap 13'automatica11y fall
out again. Moreover, external contour 12 has a matching groove
or indentation in the vicinity of indentation or groove 15,

Similarly in brushes with stiff bristles and brushes with
flexible bristles, areas can also be produced with a lower hair,
bristle or monofilament density. In this-way, as already
mentioned in connection with Figure 2b, the flexibility of a



flexible bristles which conprises individual tufts 17. If as shown in
Figure Ib a coil 21 is placed around body 1 of the brush with flexible or
stiff bristles or the outside wall 3, the peripheral tufts 17 of hair or
moriof i | ament of the brush with flexible bristles would be nelted to a
greater degree at the inserted ends, since the insert elenments would al so
be heated to a greater degree. Thus there would be a danger in the niddle
that no real nelting would take place so that the hairs, bristles, or
monof i | anents woul d fall out again when manufacture was conplete. For this
‘reason it is advantageous as shown in Figure 7b to rotate the coil 21

t hrough approxi mately 90[err], conpared with the diagramin Figure | b and
to insert brush 1 with stiff bristies in the horlzontal dlrectlon Fﬁto coi l

21. Thjs in turn_ensures_that all .the.ins | e arran
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10sthd¥ byestldst isnmantfamthasdf a brush with flexible brlstles or a
brush with stiff bristles manufactured
Figure 7a shows a brush with stiff bristles or a brush with
flexible bristles which comprises individual tufts 17. If as
shown in Figure 1b a coil 21 is placed around body 1 of the brush
with flexible or stiff bristles or the outside wall 3, the
peripheral tufts 17 of hair or moncfilament of the brush with
flexible bristles would be melted to a greater degree at the
inserted ends, since the insert elements would also be heated to
a greater degree. Thus there would be a danger in the middle
that no real melting would take place so that the hairs, |
bristles, or monofilaments would fall out again when manufacture
was complete.

For this reason it is advantageous as shown in Figure 7b to
rotate the coil 21 through approximately 90°, compared with the

. diagram in Figure 1lb and to insert brush 1 with stiff bristles in
the horizontal direction into coil 21. This in turn ensures that
all the insert elements 9 are arranged equally spaced relative to
coil 21. As a result these insert elements 9 will also be heated

ﬁniformly.

In Figure 8 énother possibility is shown of how an insert element
for the welding of the énds of the hairs, bristles, or.
monofilaments inserted in the receptacle of the brush with
flexible bristles or the brush with stiff bristles can be



according to the invention, whereby no actual receptacle 5 is provided on
handl e 1 but where insert elenent 9 is nounted directly on a flat surface
on the handl e or the brush or hair body. Thus, no walls 3 are provided
laterally with respect to insert elenent 9, as i.n the brushes with stiff
bristles and brushes with flexible bristles shown in previous Figures 1 to
8. In Figure 9 the insert elenent is nmade plate-shaped in a single stage,
while insert element 9 in Figure 10.is nade in two |layers, with the | ower
part being provided in order to be fitted into the handle or body 1 while
t he upper part is provided to hold hairs, bristles, nonofil aments, or
wires. Again it is possible to join insert elenent 9 with the hand] e or
body 1 by gluing, nechanically, or by welding, while the hairs, brixt| es,
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toot hbrush_1", 2" is shown, conprising bristle tufts 11" that have a

sp&éorrescdAc O dshape 12". In the case of Figure 11, it is a conpany nane
so that the toothbrush shown can be used for exanple for advertising
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flexible bristles or a brush with stiff bristles manufactured
according to the invention, whereby no'actual'receptaclé 5 is
provided on handle 1 but where insert element 9 is mounted
directly on a flat surface on the handle or the brush or hair
body. Thus, no walls 3 are provided laterally with respect to
insert element 9, as in the brushes with stiff bristles and.
brushes with flexible bristles shown in previous Figures 1 to 8.
In Figure 9 the insert element is made plate-shaped in a single
stage, while insert element 9 in Figurxe 10 is made in two layers,
with the lower part being provided in order to be fitted into the
handle or body 1 while the upper part is provided to hold hairs,
bristles, monofilaments, or wires.

Again it is possible to join insert element 9 with the handle or
boﬁy 1 by gluing, mechanically, or by welding, while the hairs,
bristles, monofilaments, or wires of the brush with flexible
bristles or brush with stiff bristles are joined with insert
element 9 by welding. Once agaiﬁ-a welding layer 10 is shown
schematically which can also belproduced_however by means of the
above-mentioned intermediate support, if welding of the hairs,
bristles, monofilaments, or wires is not possible. Metal wires
are mentioned as an example of this, which as a rule cannot be
melted or softened by the method according to the invention. In
this case it is definitely advantageous to use an intermediate



toot hbrush 1" shown in Figure 12 is suitable for children for exanple.
Figures 13a to 13d show various heating elenments 9 that can be used to
produce special shapes. Finally, with reference to Figures 14a to 1l4e, the
manuf acture of a toothbrush or a toothbrush head, shown schematically, wll
be described in order for exanple to give the brush head a shape simlar to
the brush head shown in Figure 11. The process begins with a basic

t oot hbrush body 2", having at one end a head receptacle 5", as shown in
Figure 14a. The heating elenent 9 shown in Figure 14b is inserted into
receptacle 5", with the bottom of receptacle 5" matching the corrugated
shape of heatlng el ement 9. A receiving body 3" is placed on heatl g

el ement 9 as shown in Figure 14c. This receiving body 3" has gaps O

openi n s fo | nsertiqn of taot [ Fl.gdre 14d.
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sampe Iz@wqjly vﬁﬂm@w téuitem.t ion of bristles 11" through receiving body
3" into receptacle 5" produces shape 12" as al ready shown in Figure 14d.
Finally the heating of heating elenent 9 according -to tﬂﬁ %
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toothbrush 1" shown in Figure 12 is suitable for children for
example.
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Figures 13a to 134 show various heating elements 9 that can be
used to produce special shapes.

Finally, with reference to Figures 14a to l4e, the manufacture of
a toothbrush or a toothbrush head, shown schematically, will be
described in order for example to give the brush head a shape
similar to the brush head shown in Figure 11.

The process begine with a basic toothbrush body 2", having at one
end a head receptacle 5", as shown in Figure l14a. The heating
element 9 shown in Figure 14b is inserted into receptacle 5",

with the bottom of receptacle 5" matchlng the corrugated shape of
heating element 9. A rece1v1ng body 3" is placed on heating
element 9 as shown in Figqure l4c. This receiving body 3" has
gaps or openings for insertion of toothbrush bristles 11" as
shown in Figure 14&. Originally the toothbrush bristles 11"
according to Figure 14d are of the same length, whereupon the
insertion of bristles 11" through receiving body 3" into
receptacle 5" produces shape 12" as already shown in Figure 144d.
Finally the heating of heating element 9 according to the
invention produces the toothbrush head or toothbrush 1" as shown
in Figure 1l4e.



made of metal, glass, polyanide, polyethylene, polyester, polypropylene,
PVC, polystyrene, etc., or wires, threads, cables, strings, nade of any
synthetic or natural materials. The inductive heating of the insert el enent
is |ikewi se only one possible exanple and ot her exanples such as dielectric
heating, heating using m crowaves, ultrasound, etc. are possible variations
for working the nmethod according to the invention. In the designs shown in
Figures 3 to 6 as well as 11, 12, and 14, once again only exanples are

i nvol ved and any shapes or contours can be produced by appropriately
~shaping the insert element. It is inmportant that the fastening of the
hairs, bristles, nonofilanments, and the like in or on the receptaca? or a
handl e of a brush with flexible bristles or a brush with stiff bristles is
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polypropylene, PVC, polystyrene, etc., or wires, threads,-cables,
strings, made of any synthetic or natural materials.

The inductive heating of the insert element is likewise only one
possible example and other examples such as dielectric heating,
heating using microwaves, ultrasound, etc. are possible
variations for working the method according'to the invention.

In the designs shown in Figures 3 to 6 as well as 11, 12, and 14,
once again only examples are involved and any shapes or contours
can be produced by appropriately shaping the insert element.

It is important that the fastening of the hairs, bristlés,
monofilaments, and the like in or on the receptacle or a handle
of a brush with flexible bristles or a brush with stiff bristles
is performed by welding, with the welding being performed by
applying wave or field lines onto or into the receptacle or
handle. '



(9) possibly mounted in‘or on the handle and/or the handle (5, 7) or"
receptacle (3) being excited or heated §hﬁﬂaﬂfh%%%nR§%$¥bned-or partially
nmelted, in order to produce a wel ded con il nsert el enent (9)
and/ or the receptacle being specially ad ape (12, 12") being
conferred on the brush with flexible brist es or brush with stiff bristles.
2. Method especially according to Clalntl characterized in that initiaIIy

at least one insert element (9) is inserted |nto or ‘ont o the handl e, the
the bristles, hairs, nonofilanents, or Wi res !!Iu"eﬂl ed and then
t

a high-frequency field, an electrical, el ect ~a magnetic

field, is generated to heat the |nsert el enent so at the bristles hai rs,

nonofilaments, or wires i-n contact with the el enent and/or the handle

|s/ ?1%' east partially nelted in order to produce the wel ded connecti on.
od especially according to.one of Clains 1 or 2, characterized in

that the hairs, bristles, nonofilaments, or wires (11, 11') are initially

supgl, : e@é&d&"‘fdg‘%ﬁr:mafﬂéﬁffﬁttt(éﬁﬂéﬁ dfs mcmtpatsart?t?hm; eddby f.h eld or
wave lines in order at least tQ so n me rs
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2. Method especially according to Claim 1, characterized in that
the bristles, hairs, monofilaments, or wires (11, 11') added in
or on the handle, an insert element (9),'added in or on the
handle and/or the handle (5, 7) are excited or heated and at
least partially softened or melted by the wave or field lines in
order to produce the welded connection.

3. Method especially according to one of Claiws 1 or 2,
characterized in that initlally at least one insert element (9)
is inserted into or onto the handle, then the bristles, hairs,
monofilaments, or wires (11, 11') are added, and then a high-
frequency field, an electrical, eleCtrqmagnetic, and/or a
magnetic field, is generated to heat the insert element so that
the bristles, hairs, monofilamehts, or wires in contact with the
element and/or the handle is/are at least partially melted in
order teo produce the welded connection.

4. Mefhod for permanent attachment of bristles, hairs,
monofilaments, or wires and theé like or tufts thereof in or on.a
handle (1, 1', 1", 5), characterized in that bristles, hairs,
monofilaments, or wires (11, 11') are initially inserted into an
insert element (9), said element being excited and heated by
field or wave lines in order to at least soften or partially melt

r



nmonofil aments, or wires (11, 11') are introduced into or onto the handle in
the vicinity of insert elenent (9) whereupon the hairs, bristles,

nonofil aments, or wires, the insert el enent —fﬁmﬁfﬁ—ﬁ%ﬂ%—haﬁdke—1s/are a
excited by field or wave lines in order to tri ddi ti onal '
wel di ng under tenperature conditions that aremmmlmlmml'"m W|th respect
to the first meldlng 5. Method especially accdardingttotone of C ains to

4, characterized in. tﬂ§§S eiiias BeenRlepladed h good conductivity, espeC|aIIy a

e

metallic material, is Wflel enent (9), said material being
handl e and/or the insert el enent being
surroundi

heat ed by i nductive h
| ocated in a primary coil or close to the handl e and/or insert

el ement to generate so-called induced eddy currents or a rapidly

| t ' | ect t f Met hod | di t
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thepd iche] Ctﬁ&Cg?ﬁlﬁgcaB§Cb§0ﬁe§H@Hb'Sﬁc&”hBaﬁnh'gh frequency. 7.

Met ho speC|a y accordlng to one of Cains to 4, characterized in that
waves in the high-frequency range such as nlcromaves or ultrasonic waves

ar_esusembtisb@e@ért €rinAfieht @keERRinent b haergpsaﬁsctu@@nt preferably
o FePEEEfater S wikeBa B5 Fher JikBeof BrRa, FBREBEReaRsPE) SR lor di ng to
onchaxid1® ai clsardacberdizeflaincthatzat leashabnenssserel etemento)(9)s ian
e'gﬁiéééﬁ“in or on handle (1, 1', 1", 5) in order to be welded to
the latter when excited by field or wave lines or to be conaected
mechanically or by gluing and in that the hairs, bristles,
monofilaments, or wires (11, 11') are introduced into or onto the
handle in the vicinity of insert element (9) whereupon the hairs,
bristles, monofilaments; or wires, the insert element, and/or the
handle is/are excited by field or wave lines in order to trigger
a possible additional welding under temperature coanditions that
are possibly altered with respect to the first welding.

6. Method especially according to one of Claims 1 to 5,
characterized in that a material with good conductivity,
especially a metéllic material, is used as insert element (9),
said material being heated by inductive heating, wherein the
handle and/or the insert element is located in a primary coil
that surrounds or approaches the handle and/or the insert element
to generate so-called induced eddy currents or a rapidly
alternating electromagnetic field.

7. Method especially according to one of Claims 1 to 5,
characterized in that the heating of insert element (9) -is
produced by dielectric or capacitive heating, with a metallic or
nonmetallic material that is a poor electrical conductor being
used as the insert element, whereby the insert element together
witnh two plate electrodes'located externally on the handle and/or



resi stance elenent and that 'termnals (24) are provided to heat this
elenment, laterally with respect to the insert elenent, for exanple on the
neck part, in order to heat the electrical resistance el ement when
connected to a flow of ‘electric current. 9. Method especially according to
one Clains 1 to 8, characterized in that an insert erement— (9 —n the form

of a disc, plate, |attice; Ting, wre, -or f0|IH“ t hod

especi ally accordi ng tﬂ?x o6 Haf Béch Repased] to 9 I ﬂlﬂﬁ“l’ﬂﬂ“’”ﬂft hat the
handle is a receptacle malls (3) i nto Whi Eh the* hairs,
bristles, nonofil anent s M““l I ntroduced. 27 11. Met hod
espeC|aIIy according to |nB 1 to 10, characterized in thgé

i nt ernedi at e support is provided on the handl e, said support being“excited
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the hairs, bristles, nonofilaments, or wires and the handle. 12. Met hod
espeC|aIIy accordlng to one of Clalns 1 to 11, characterized in that the.
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fI@nanIred:lradstHyesnmrdﬂa:ésush with stiff bristles with an advert|3| ng
nmessage and/or to address an application or a

9. Method especially according to one of Claims 1 to 5,
characterized in that insert element (9) is an electrical
- resistance element and that terminals (24) are provided to heat
this element, laterally with respect to the insert element, for
example on the neck part, in order to heat the electrical
resistance element when connected to a flow of electric current.

10. Method especially according to one Claims 2 to 9,
characterized in that an insert element (2) in the form of a
disc, plate, lattice, ring, wire, or foil is used.

11. Method especially accofding.to one of Claims 1 to 190,
characterized in that the handle is a receptacle (5) with side
walls (3) into which the hairs, brlstles, moﬂofllaments, or wires
are introduced.

12. - Method especially according to one of Claims 1 to 11,
characterized in that an intermediate support is provided on the
handle, said support being excited by the wave or field lines or
being heated by an insert element that is mounted in or on the
handle and is excited by the wave or field.lines, and is at least
partially melted in order to form the welded connection between
the hairs, bristles, monofilaments, or wires and the handle.



certain target ahdiehce 14: Application of the nmethod according to one of
Clains 1 to 12 to produce a brush with flexible bristles (1') or a brush

with stiff bristles (1"). 15. Applicati on—espeetatby—aceerdi-ng to Caiml4
for producing a toothbrush. 16. Application im15 for
produci ng a toothbrush conprising a toot hbruumngmmm“malﬁmeci al shape,

- especially 28 TEpresenting a signature or & shape to address a certain
target audi ence ‘byTHPsHes Had BkdReplaodat hbr.ush: 17. Application of the nethod
according to one of for making a brush with flexible
bristles (1, 1', 1)1]“5 Hlm&Hm th stiff bristles conprising areas with a
hi gher density of h , nmonofilanments, or wires and areai or
zones wWith a reduced density or areas and zones Wi th gaps in order “to

fl b h h '
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one insert elenent (9) located in or on handle (1, 1', 1", 5), said el enent

beiBfgit§ok&f ed adj acent to the hairs, bristles, monofi | aments, or wires held
in or on the handle and with the hairs bristles nDnofiIanents or wres

1 11 _ hel d d4gon 1g gand with
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in that the 1nsert element has gaps (13) in the form of holes or
slots at which gaps, depending on the brush with flexible .
bristles or the brush with stiff bristles, there are either no
hairs, bristles, or monofilaments, or a reduced density thereof.

15. Application especially according to one of Claims 13 or 14
to produce a shape of the brush with flexible bristles or brush
with stiff bristles that has the appearance of a signature or a
logo, especially suitable for providing the brush with flexible
bristles or the brush with stiff bristles with an advertising
message and/or to address an application or a certain target
audience. |

16. Application of the method according to one of Claims 1 to 12
to produce a brush with flexible bristles (1') or a brush with
vtsz bristles (1")

17. Application especially according to Claim 16 for producing a
toothbrush.

18. Application according to Claim 17 for producing a toothbrush
comprising a toothbrush head with a special shape, especially
representing a signature or a shape to address a certain target
audience by means of the toothbrush.'



given a shape, said shape corresponding at | east ap Lmately to the shape
of the brush with flexible bristles or the brush with brls

sai d shape being forned by the hairs, bristles, m)nofUﬂ@ H'!EMM
20. Brush with flexible bristles or brush with stiff |y
according to Claim19, characterized in that insert 29 elenent S(9y
consists of a material that can be excited by wave or field lines. 21.
Brush with flexible bristles 'nr.sShéduﬂth%rII&pﬁEe'dff bristles especially
according to one of Cains- 19 rized in that insert el enment
(9) consists of an electricall ml{ﬁm ﬂaﬂmgterl al, preferably a netal
such as iron or copper. 22. Br Ie-bristles or brush with .
stiff bristles especially according to one of Clains 19 to 21,

characterized in that insert elenent the s c,.plate,
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20. Application of the method especially according to Claim 19
to produce a toothbrush.

21. Brush with flexible bristles or brush with stiff bristles
conprising a handle (1, 1!, 1", 5) as well as the hairs,
bristles, monofilaments, or wires (11, 11') of a brush with
flexible bristlés or a brush with stiff bristles held in or on a
handle, characterized by at least one insert element (9) located
in or on handle (1, 1', 1", 5), said element being located
adjacent to the hairs, bristles, monofilaments, or wires held in
or on the handle and with the hairs, bristles, monofilaments, or
wires (11, 11') being held in or on handle (5) by a welded
connection (10).

22. Brush with flexible bristles or brush with stiff bristles
especially according to Claim 21, characterized in that insert
element (9) consists of a material that can be excited by wave or
field lines.

23. Brush with flexible bristles or brush with stiff bristles
especially according to one of Claims 21 or 22, characterized in
that insert element (9) consists of an electrically'conducting
material, preferably a metal such as iron'or copper.

24. Brush with flexible bristles or brush with stiff bristles
especially according to one of Claims 21 to 23, characterized in



EP-—6-519—677 ueSCT1Des The producti on of brushes with stiff brlstles usi ng
ul trasoni c wel ding. The advantage of all the nmethods described in the prior
art is that no adhesives or hot-nelt_naterials have ' t he
bristles or nmonofilanments formng a brush with stiff sh
with flexible bristles in a holder. None of the priorﬂ"m”' Hi“&ﬂm :
however utilizes the advanrage“f’?ﬁ@“ﬁ?@gént I nt ernat rona

application in ConneCtlOniwﬁkmmﬂh@Baﬁahﬂdw¢roblen1 nanely pernitting the

manuf acture of very fine a rushes and facilitating shaping
and manufacturing brushes 'ﬂg
bristles. This problemis s

rlstles and brushes wth stiff

nvention according to Caim1 of
t he amended set of clains by the shaping being made possi bl e by an dnsert
el ement inserted into the handle of a brush with flexible bristles or a
br ushati tlisett félémest| €8) @ist int hbei sbepe ofemedisst Plad@ptide or a

recel I.ng e dl e being adapted to the shape to be conferred on
t het X%Sh1€§€% $1e§?bfgfgrlstles or the brush with stiff bristles..The

newy drafted daiml in the set of anended clains is both novel and
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possi bilit aplng means of &alm;nairt el or the re%FptacIe was

noteﬁeesgﬂﬁ:éda?wr%ngr grogprof C to 24, eharacterize
that insert element (9) is made with a shape, said shape

corresponding at least approximately to the shape of the shape
(12) of the brush with flexible bristles or brush with stiff
bristles, said shape being formed by the hairs, bristles,

monofilaments, or wires.

26, Brush with flexible bristles or brush with stiff bristles
especially according to one of Claims 21 to 25, characterized in
that it is a toothbrush with a toothbrush head having a special
shape, for example a signature or the shape of an object,
suitable for addressing a special target audience.



