17538.2 Method and Device for PMducing Brushware and Brushware The

I nvention conc for producing brushware conprising at |east

one carrier anammﬂlmm I de froma noldable plastic material disposed

t hereon, whereint ristles are produced fromthe plastic nelt through
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.injection into brlstﬁe-shaped nmol di ng channel s. The invention al so

concerns a device for producing brush hwar e. Brushwgﬁ BBiQ t he

- present case in particular brushes ofwwm”m,m W Mmmai nt brushes and br'ooms,

is manufactured mainly nechanically by iqaglq y produci ng the brush
carrier with holes and then nechanically |HW?oducing the bristle bundl es.

Wth theydsgo8! aRhagkhs cBBERL 2requlchd PBE¥SRNRAMHC SN RS- U388 rPr 0duced by
nol ding or injection and the bristles have been fastened either in a

conventional nechani cal fashion or nore recently through thermal nethods.
In any case, the bristle nonofilaments nust be initially produced in an
ext r usi onher insphBlbAgcphaeeas, at he thwdofiolrapendscimet bie stplarenal |y cut
and the bristles nust be subsequently fastened to the carrier. Wth
current compehsingahtadehsti pypet carmdeagpnd beistiiest meslearfedmaeped and
punched into the brush body usLng a nmetallic anchor. There have been many
at t enpt smebdableanlpaéichmagesdass dppposed thereon, wherein the

bristles are produced from the plastic melt through injection

into bristle-shaped molding channels. The invention also

concerns a device for producing brushware and brushware.

Brushware, in the present case in particular brushes of any
kind, paint brushes and brooms, is manufactured mainly
mechanically by initially producing the brush carrier with
holes and then mechanically introducing the bristle bundles.
With the use of plastic materials, the brush bodies have been
produced by molding or injection.and the bristles have been
fastened either in a conventional mechanical fashion or more
recently through thermal methods. In any case, the bristle
monofilaments must be initially produced in an extrusion or
spinning process, the monofilaments must be optionally cut
and the bristles must be subsequently fastened to the
carrier. With current conventional anchoring technology, the
bristles are looped and punched into the brush body using a

metallic anchor.

There have been many attempts to streamline the process by
producing the bristles or bundles in one piece, together with

the carrier, and connecting the carrier to the brush body.



producing the bristles or bundles in one piece, together with the carrier,
and connecting the carrier to the brush body. 2 a Mire than 100 years ago
. (CGB 788/1861, GB 24 935/1896), one has proposed nolding the bristles and a
carrier, to which they are connected, 4sing an elastic material such as
-rubber or the like and to subsequently nount themon an inherently rigid
brush body. The production of cleaning el enents conbi_ned into groups,
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and the subsequent connection _of the carrier, to the.brush body tional
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spi nni ng process, they~do not have the nolecular structure required for
stabi i tynWahehcbamBRl BhY ecéhdnhagheclesed ab &hleorgibisediuealt @ongrE@tian of

the nol ecular chains, in a bristle-parallel manner. For this reason, they
of the carrier to the brush body optionally in a two
component injection method has also been suggested (DE 941
364, GB 2 151 971, US 301 644, 4 244 076, US 5,040,260, US
5,966,771, WO 98/03097). Finally, US 5,926,900 has suggested

production of the entire brush body and the bristles as a

one-piece, injection molded part.

Brushes of this type were used only in practice for hair care
or - to a smaller extent - as throw-away brushes. These
brushes are not suitable for many applications since the
bristles of such injection molded brushes have an
unacceptably low bending strength. In contrast to bristles
produced in a spinning process, they do not have the
molecular structure required for stability which is mainly
characterized by a longitudinal orientation of the molecular
chains, in a bristle-parallel manner. For this reason, they
must be primarily regarded as working or cleaning elements
rather than bristles. The lack of stability is particularly
noticeable in the connecting region of the working elements
to the carrier, where orientation of the molecules is
completely missing. In consequence thereof, the working

elements which are properly aligned directly after



nmust be primarily regarded as working or cleaning el ements rather than
bristles. The lack of stability is particularly noticeable in the
- connecting region of the working elenents to the carrier, where
~orientation of the nolecules is conplelely mssing. In consequence
thereof, the working elenments which are properly aligned directly after 3
production, will change their positions after a short period of use and
-tend to pendnchieak aridlnchanger eherecpasididns edheer ) .shfits nesciaml ogy
further requires use of the sane plastic material for the working el enents
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disadvantages concerning use always remain, brushes of this

type are suitable for few applications. A differentiation

between the carrier material and that for the bristles or

among the bristles in dependence on the respective

requirements is not possible, in particular with regard to

mechanical strength, coefficient of friction, color etc..

Brushes are also known (US 2 621 639) having working elements
("pins") which are not actual bristles rather pins, bolts,
strips or the like. They are injection molded elements which
consist mainly of rubber or rubber-elastic plastic materials,
e.g. elastomers, and have a larger cross-sectisn and
frequently also a shorter length than bristles. This compact
construction of the "bristle" in this type of brush is
absolutely necessary for two reasons: to obtain satisfactory
stability and fatigue strength and to prevent the molding
channels from being too narrow and deep for an injection
having sufficient mold filling as well as to permit removal.
The characteristic properties of these "pins" are that they
have a soft effect on the surface treated and an increased

coefficient of friction, i.e. they effect a type of stroking.



frequently also a shorter Iength than bristles. This conpact construction
of the "bristle" in this type of brush is absolutely necessary for two

- reasons: to obtain satisfactory stability and fatigue strength and to

- prevent the nolding channels from beidg too narrow and deep for an
injection having sufficient nold filling as well as to permt renoval.

" The characteristic properties of these "pins" are that they have a soft
-effect andhrassadiee anéared andaanivecbeasbkingcodftiypieal &fefld efion,
i.e. they effect a type of stroking. 4 and massaging and not an active
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serve for separating and arranging hair and are supposed to only massage
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carrier plate with a perforation into an injection mold in
correspondence with the arrangement of the working elements,
wherein the mold has a plurality of channel-like molding
cavities which join the perforated holes of the carrier and
serve to shape the pin-shaped working elements. The opposing
side - the injection side - is provided with distributing
channels which guide the plastic melt, e.g. nylon, to the
individual perforated holes and into the adjacent molding
channels. The molding channels are widened directly after the
perforations of the carrier to produce a thickening on both
sides of the thin carrier plate for axially fixing the
working element in both directions. Although the nylon used
would be suitable to achieve bristle-like properties, this is
not utilized herein, since production of a longitudinal
molecular structure is not possible, at least at the foot of
the cleaning elements, due to the thickening. The same is
true for another known hair brush (EP-B1-0 120 229) wherein a
carrier is initially injected having sleeve-shaped conical
protrusions and a further plastic material is then injected
into the sleeves as a core which abuts the open sleeve end

with a thickening. On the rear side, the cores are connected



channel s. The nol ding channels are w dened directly after the perforations

of the carrier to produce a thickening on both sides of the thin carrier

- plate for axially fixing the working elenent in both directions. Although
the nylon used would be suitable to ashieve bristle-like properties, this

is not utilized herein, since production of a |ongitudinal nolecular

structure is not possible, at least at the foot of the cleaning el enents,

- due to tue tdi skeshdOcadheesapEats of rtieef amemmaberi&howhhhai r brush
(EP-B1-0 120 229) wherein a carrier is initially injected having

sl eeve- shegasiwnni £al pr pnat £ Ugi bnsended atbuprbéucel asppeinhverial is then
injected into the sleeves as a core which abuts the open sleeve end wth
a thi ckemtiml 1¥nstalel e eapnsédejonHeetveer hepehcpareet aBdsnpkepatResecond
carrier plate of the sane nmaterial. This procedure is prinmarily intended
to produerkipns¢ienentsarnbkiorstabl e connection between both parts and
makes the working elenents bulkier. Cleaning elenents of this type are al so
known for tooth brushes and broons (US 5 040 260, US 5 966 771). These

brushes are fornmed_in two parts, Finallg, tooth brushes ar k@gmn (US 1 924
152, 2 1@beamdng CElepeniaoChnbdr84SBRS ﬁﬁe?gﬁﬁ ngﬁrigflgogupport
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plastic brushes are formed in two parts. Finally, tooth brushes are
known (US 1 924 152, 2 139 242, DE 826 440,W000/64307)
wherein the bristle support consists of a combination of
conventional bristles with proven good cleaning effect and

bolt or pin-like cleaning elements of rubber-elastic plastic

material.

It is the underlying purpose of the present invention to
propose a method and a device for the production of brushware
wherein the known advantages of injection technology can be
utilized while permitting production of brushware whose
bristles have the same quality and usage properties as spin-

injected bristles.

On the basis of the known method, wherein the bristle-1like
working elements disposed on a carrier are produced through
injection of a plastic melt into channels shaping them, the

object in accordance with the invention is achieved in that,

- the carrier is produced having through holes acting like

spinning nozzles (spinneret) and



material. It is the underlying purpose of the present inven

a method and a device for the production of brgshmare mhergignthg kggaﬁose
~advantages of injection technology can be wutilized while pernmitting
- production of brushware whose bristles have the same quality and usage
properties as spin- I njected bristles. On the basis of the known nethod

wherein the bristle-like working elenents disposed on a carrier are 1

- produced tOugh od Ni@StIOICIOftife RbSin €] srddniet o, dhavmed smEhapi

the object in accordance with the invention is achieved iﬁnfﬂg?umg :Egnl
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(spinneret) and 6 the holes, to which the channels connect, have a m ni mum
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between this width and the nelt flow path, resulting fromthe_ d
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nmelt is injected fromat |east_ one side of the. carrier, the int '
; . , roducti on
side of theenmth of ntkegrhareelfol £8 and P nt¥%he channels to formthe

bristles. The above nmentjoned ratio,_i referab
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holes and into the channels to form the bristles.

The above mentioned ratio is preferably smaller than/equal to
1:10. The lower limit of this ratio can be in the region of

1:250.

The inventive method paves a new path for the production of
brushware. The support on which the bristles are disposed and
which can form the brush body itself or part of it, e.g. in
the shape of an insert or the like, simultaneously serves as
a throw-away "tool" for producing the bristles through
injection molding. Due to dynamic effects and wall friction,
a tensile flow is produced at the holes, acting like a
spinning nozzle, which has relatively high shearing forces in
the region close to the walls. These cause the molecular
structure to be oriented in the flow direction within the
melt or the plastified material and continuing into the
bristle- forming channels, wherein the ratio between the
narrowest portion of the through holes and the flow path
length of the melt, selected in accordance with the
invention, optimizes longitudinal molecular orientation. This

self-reinforcement of the bristles through orientation of the



brushware. The support on which the bristles are disposed and which can
formthe brush body itself or part of it, e.g. in the shape of an insert
or the like, simultaneously serves as a throwaway "tool" for producing
the bristles through injection nolding. Due to dynam c effects and wal |
friction, a tensile flowis produced at the holes, acting like a spinning
nozzl e, which has relatively high shearing forces in the region close to

the wal | §o1 dbe€5&r C@Hsenthennehecubagitahigat uagreethenotisented in the flow
direction within the nelt or the plastified material and continuing into
the bripateiéerardg appapehs, fobepernibhecrgbicalbéneeehetriveplastrianest
portion of the through holes and the flow path Iength of the nelt,

sel ect edmatentabs daMoeenieln,t e conteastono bpushivaze boogiuced s a

mol ecul ar orientation. This self-reinforcenent of the bristles through
ori ent at sbngbé phece, nbhecbrashwhzienprprdurkd Hongiccoddaricedwiddy itde i s
particularly apparent for partial-crystalline thernoplastic, K materials.
Mor eover inventsanr 856PpseBr asERerE pr&Gtadd18a9sh oinghe prdcsiahe
brushwar e produced in accordance with the .invention dL%poses a short
partial Fefgt ht8f TPRE BFi BEFE, 1P &N& CETEIGE YPSH&ELE, in t°he carrier
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slightly oriented at this location. This stabilization
produces not only a higher bending strength, in particular
bending fatigue strength, but also a higher tensile strength.
With respect to conventional brushes molded in one piece, the
bending strength of the bristle required for a predetermined
deflection can be increased by 40% and more and the modulus
of elasticity is considerably increased. Since the tensile
strength is also considerably increased, bristles having a
small cross-section and large length can easily be removed

from the mold.

In principle, the method in accordance with the invention can
be used to process all moldable plastic materials. However,
in view of the required properties of the bristles,
thermoplastic or thermoelastic materials or mixtures (alloys)
thereof are preferably used since these plastic materials

also exhibit an optimum molecular orientation.

In principle, any material can be used for the carrier, in
particular plastic materials having mechanical properties

different from the bristles, plastic materials with other



bending fatigue strength, but also a higher tensile strength. Wth respect
to conventional brushes nolded in one piece, the bending strength of the
bristle required for a predeterm ned deflection can be increased by 40%
and nore and the nodulus of elasticity is considerably increased. Since
the tensile strength is also considerably increased, bristles having a
smal | cross-section and large length can easily be renoved fromthe nold.

I pringidd & i dhie Jd hashl g ACeOT e Cri é | Mbidheal sy endn gpl @snic be used to
process all noldable plastic naterials. However, in view of the required
proper t iggs of1 41he dudistd €Swood henenyl ast | chorliker nhiet ashrougiat Belaks or

m xtures (alloys) thereof are preferably used since these plastic

mat eri algan P prxdided wropdh eas nidecuheltng entageving | nip) eAELARe, any
material can be used for the carrier, in particular plastic materjals
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materials with other 8 nodifications, colors or the |ike, but also
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or packages. Alternatively, the holes can also be widely
spaced apart to produce individually standing bristles having
a larger separation from one another. It is also possible to
combine such arrangements and produce a bristle stock of any
configuration. Finally, the through holes can also have an
axially parallel profile to impart a longitudinal profile to

the bristles.

In a preferred embodiment, the through holes themselves are
designed with a transverse and/or longitudinal section and/or
the injection pressure is selected in such a manner that the
melt passing the through holes experiences a longitudinal
molecular orientation at least in the peripheral region of
the bristles, such as that which occurs during the spinning

of bristle monofilaments.

The extent of the longitudinal molecular orientation can be

influenced by the cross-section and by the absoclute depth of
the holes. The narrower the cross-section and the larger the
depth of the holes, the higher the shearing flow when

injecting the melt. The shearing flow is also influenced by



or packages. Alternatively, the holes can also be wdely spaced apart to
produce individually standing bristles having a |arger separation from one
-another. It is also possible to conbine such arrangenents and produce a
bristle stock of any configuration. Fgnally, the through holes can al so
have an axially parallel profile to inpart a longitudinal profile to the
bristles. In a preferred enbodi nent, the through hol es thensel ves are

desi gned yi th Al ANPSIE PR/ OF {10001 46k 08dn S@éean Bodhas bebe

injection pressure 1's selected 1n such a manner that the nelt passing the

through Holias SXPELE NGRS, 1 v ONEk bl Nahat MBhECKI ghepr tat Ahjeatabnl east in
the peripheral region of the bristles, such as that which occurs during
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nol ecul ar” orientation can be influenced by the cross-section and_by the
absol ut epghepiduDér wihen hohlesng Thetoaconskderationotbesanel dAshnBOtRe | ar ger
the depth of the holes, the higher the shearing flow when injecting the
nel t. Theidtieaandgthé ovatsoabstween| thheedidyhoanfethfj ELPVoR2S e?gure or
the injection speed. It has been shown in the inventive nethod that the

hi gher ttizeime¢®tti on speed, the higher the bending strength of the
bristle, in particular when taking into consideration the smallest hole
width and the ratio between this width and the flow path of the nelt.

The formation of shear flow can also be influenced by the
shape of the through holes in the radial and axial direction.
Wwhen the through holes have a profiled cross-section, the
shearing flow in the profiled contours is larger than in the
core. A decreasing cross-section from the injection side to
the opposing side, produces a steeper speed profile on the
outlet side. Conical or stepped narrowing produces a tensile
flow which aligns the molecular chains in longitudinal

orientation.

The through holes in the carrier preferably have a depth
which is such that the injected through bristles are
surrounded by the carrier in that region where the
longitudinal molecular orientation is insufficient. This is

e.g. the region where the bristles are connected.

The inventive method also permits the bristles to be injected
with different lengths such that the ends of the bristles on
the finished brush form an envelope surface which is not

flat.



The formation of shear flow can also be influenced by the shape of the
through holes in the radial and axial direction. Wen the through hol es
have a profiled cross-section, the shearing flowin the profiled contours
.is larger than in the core. A decreasigg cross-section fromthe injection

side to the opposing side, produces a steeper speed profile on the outlet
" side. Conical or stepped narrowi ng produces a tensile flow which aligns

the nol egil am chainshdTesd ongi tnei @akrioFf | eatainenlikbespbnniigy holes in the
carrier preferably have a depth which is such that the injected through
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| ongi tudi nal nol ecular orientation is insufficient. This is e.g. the
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tailored to the respective use of the brush. With

conventional brushes, in particular tooth brushes, this

topography is produced through mechanical processing methods

which do not permit high precision.

The bristles can also be formed through injection to have
ends of different shapes to tailor the effect of individual

bristles or of the entire bristle stock to the intended use.

In a further method variant, the plastic melt for the
bristles is annularly guided at the through holes to produce

hollow bristles.

In this case, the plastic melt is annularly injected through
the openings and into the channels. Hollow bristles are
produced which are either open oOr closed at their free end.
In the first case, they have the shape of channels wherein
the wall friction produces a molecular orientation not only
on the outside but also on the inner walls of the hollow
bristle. The hollow bristle can optionally be filled with any

fillers suitable for the application.



tailored to the respective use of the brush. Wth conventional brushes, in
particular tooth brushes, this topography is produced through nechanicél
processi ng nethods which do not permt high precision. The bristles can

- also be forned through injection to haye ends of different shapes to
‘tailor the effect of individual bristles or of the entire bristle stock to
the intended use. In a further nethod variant, the plastic nelt for the

-bristleg_s._a | arly .quj d t:he: ; I r
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ei ther open or closed at their free end. In the first case, they have the
shape of; (¢hanngl Kovheneidbaddiemalie fur st s producsduce ol e ar
orientation not only on the outside but also on the inner walls of the
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fillers suitable for the application. 11 As an alternative,_ after injection
and renmexalit suwfdwd dve twighe eshéanni 1o atol the alnlet ek PP@stic nelt
is injected into the hollow space of the bristles to produce a core

bri st e halildw dsicties and ofigl ¢ LM aOn nbtecifRer ofdthtation on its surface
due to the shear flow at the inlet of the hollow bristle and friction on
its inner wall. This produces a multiple conmponent bristle, wherein the

This produces a multiple component bristle, wherein the
plastic components can again be matched to the application.
The core filling the hollow bristle can consist of an
inexpensive and/or rigid material with the outside being
matched to the purpose of use of the brushware to e.g. serve
as working layer for producing a stronger polishing or
grinding effect. The outside can also form a softer working
layer. When such a layer is worn off, the inner core is
exposed and constitutes an indication of wear, in particular
when the core and jacket have different colors. The inner
wall of the hollow bristle or the injected core can also be
profiled to improve adhesion. The increased surface also
results in increased wall friction for the melt flow to

further support longitudinal molecular orientation.

The hollow bristle can be injected to have perforations and
the further plastic melt for the core bristle can be injected
through the perforations to project past the bristle. This
produces different structures on the surface of the bristle
in dependence on the shape of the projections and selection

of the material. The projections can have the shape of a nub,



plastic conponents can again be matched to the applicati
filling the hollow bristle can consist of an inggpensivgnénd72$ ??5?d
material with the outside being natched to the purpose of use of the
- brushware to e.g. serve as working |ager for producing a stronger
.pollshlng or grinding effect. The outside can also forma softer working
| ayer. Wien such a layer is worn off, the inner core is exposed and
'ConSt'F%t%in A Y a4, Weioud ayprdprilate diwesndiveioosre @M | acket
have different colors. The inner wall of the hollow bristle or the
i nj ect ed LA HABA Labcraid ahimimprme lthesi on. The increased
surface also results in increased wall friction for the melt flowto
further support |ongitudinal nolecular orientation. The hollow bristle can
be injected to have perforations and the further plastic nelt_for_the core
bri st| e man dealisy quisxibldrouginithialer fOFRISRsti® T R E\L? 2h
bristle. This produces different structures on the surface of Q istle
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material. The projections can have the shape of a nub, 12 a fi
. _ ; , nger or a
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spi nning nozzles. It is also possible to initiall '
: y extrude the core bristle
and to subsequently at least partially surround it by an injected plastic

| i .
melt to forma hollowbristles LhndalHLhPer cREChE E clogaPadREREE, thie mel ¢

support is provided with at least one depression and at least

one hole extending therefrom to the opposite side, wherein
this depression is at least partly filled with the plastic

melt of the bristles during injection.

This produces a corresponding melt reserve for supplying
additional melt into the bristles as needed. In addition,
this interconnects the rear parts of the bristles either
completely or partially and thereby effects positive fixing
in opposition to pull-out forces. If the bristles do not weld
to the wall of the openings, any pull-out forces are
transferred to and absorbed in this plastic material reserve
on the rear side of the carrier. The depression can extend
continuously across the side of the carrier facing away from
the bristles or could be disposed in the form of channels
arranged at separations from each other to form a crossed
grid leading into the holes. After the bristle material is
injected, the back portions of the bristles are connected
together via the optionally flexible strips or grids in the
depression. Since only the bristles must normally be made

from a high quality plastic, a cost effective structure is



support is provided with at | east one depression and at | east one hole

extending therefromto the opposite side, wherein this depression is at

| east partly filled with the plastic nelt of the bristles during

. injection. This produces a correspondiing nelt reserve for supplying
additional nelt into the bristles as needed. In addition, this

“interconnects the rear parts of the bristles either conpletely or

partiall herghy, effehisdiia/a fdeddigtive qgppaside am theul | - out
forces.O%Fggﬂgng?gtlesaﬁb not weld to the wall of the openings, any

pul | - out, fRr c8HATF tHARSeiIad to and absorbed in this plastic nmaterial
reserve on the rear side of the carrier. The depression can extend

continuously across the side of the carrier facing away from the bristles
or could be disposed in the formof channels arranged at separations from
each ot hel amethermendisssdt, ¢ i chtsial el ining e AR AfF erd8ndt
bristle material is injected, the back portions of the bristles are
connect akadtogeitteraia diel robti oxkl $3rFieki bhe REPIPESWHPds in the
depression. Since only the bristles nust_normally be de, f achlgh
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serve a decorative purpose_on the back side of.th [ agat her
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cylindrical carrier, is produced with openings acting as spinning nozzles
and the plastic nelt for

This permits production of brushes having a curved carrier,
wherein, in contrast to mechanical fastening methods, a
precise alignment and arrangement of the bristles, optionally
including a suitable topography of the bristle ends, can be

achieved.

In accordance with an embodiment of this method, the carrier
is produced as a tube section, wherein the plastic melt for

the bristle is injected through the holes from the inside.

This permits production of round brushes, mascara brushes
etc., and also of any topographical shapes of the brushing
surfaces using bristles of differing lengths. This could not

be realized at all or only inadequately for round brushes

using conventional techniques.

If the tube section is closed at least at one end, production
of e.g. toilet brushes, bottle brushes or the like can be

produced in accordance with the inventive method.



the bristles extrudes through the openings fromthe insi [ '
production of brushes having a curvgd ca?rier, mhereia!dsh Ighfrgginlgs
nmechani cal fastening methods, a precise alignnent and arrangement of the
bristles, optionally including a suitiable topography of the bristle ends
~ can be achieved. In accordance with an embodi ment of this nethod, the ’
carrier is produced as a tube section, wherein the plastic nelt %or t he

bristleds W18 Sdduouah dihe haldsi fad Byt hthd neimeierThd '
production ('1)1;8 roun I:{ar ushes, mascara br ushe{: etc., and alft)pﬁ rz'a;“s/

t opogr aphizGa pHhianes 8f #ihe & ushimghe wieoese uslny for sthes of differing

I engths. This could not be realized at all or only inadequately for round
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| east at one end, production of e.g. toilet brushes, bottle brushes or the
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hpllom/space which is defined by the carrier can be_at . least partially

filled il ddeplHeeiebyedbtan 2 HeasHVR1PRESCHf § et%%p‘b’a??ghas a smal |

cross-section, e.g. in the case of mascara brushes, th .
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sections are larger, only parts which_ ar artic I
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ribs or the |ike or_.with \ . . . :
partial filling as reinforcing ribs or the like or with

channels for introducing material to or between the bristles.

The carrier is preferably produced from plastic material
through injection. It can be prefabricated and introduced

into an injection mold comprising the channels.

In a further preferred method variant, the carrier and the
bristles are produced in a multi-component injection method
wherein, after injection of the carrier with the holes, the

plastic melt for the bristles is injected through the holes.

TIn this fashion, the carrier and bristles can be produced in
one single injection tool. In many cases they can constitute
the entire brush. Optionally, the carrier with the bristle
stock can be covered in a multi-component extruder or in two
or more injection steps to e.g. also cover the rear side of
the bristle support for forming a larger bristle body or
optionally simultaneously a handling means, a handle or the
1ike. The carrier body and bristles can be made from
differing plastic, from filled or unfilled plastic or from

differently colored plastic.



channels for introducing material to or between the bristles. The carrier
is preferably produced fromplastic material through injection. It can be
prefabricated and introduced into an injection nold conprising the

. channels. In a further preferred nmethad variant, the carrier and the
bristles are produced in a nulti-conmponent injection nethod wherein, after
injection of the carrier with the holes, the plastic nelt for the bristles
-is injected through the holes. In this fashion, the carrier and bristles
can be produced in one single injection tool. In many cases they can
constit ufe JgidieRld rubisintQudunal |intd thearareremi th hdieabigrede
stock can be covered in a nmulti-conponent extruder or in tw or nore
injecti it apfe toharelAlaw aowar driel e esrersitte wfch teathrike| e support
for formng a larger bristle body or optionally simltaneously a handling
means, afiaudles wart eavd idey Cthentatien Wody ERPIFE st LR MTBE  nade
from differing plastic, fromfilled or unfilled plastic or from

di f f er eriddy cofl drtexd Pirasshed Bisthe openi ngs can be introduced into the
carrier to be aligned wth the channels or at an angle thereto such that
the Dbristles can have any orientation with respect to the brush body of

the finished brush. The openjin re preferabl rod W
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side, preferably in steps, to produce a spinning nozzle-like

flow profile.

The openings can also be provided with inlet slopes on the
feed side for the melt to widen and stabilize the bristle
root within the carrier and, at the same time, obtain a

tensile flow.

The openings can furthermore be provided with a collar on the
feed side of the melt and/or on the opposing side, wherein an
inner collar, together with the plastic material filling the

depression, leads to a deepening in the region of the bristle
foot, and an outer collar facilitates a lengthened bonding of
the bristles in the carrier. Both measures produce shear flow

along a longer path within the carrier.

The openings in the carrier preferably have a longitudinal
and/or transverse profile. This permits production of a
profiled working surface on the outside of the bristle, in

dependence on the application for the brushware. The



flow profile. The openings can also be provided with inlet sl
feed side for the melt to widen and stabilize the bristle ?ogfeaﬁﬁﬂi;hfhe
carrier and, at the same tine, obtain a tensile flow The openings can
furthermore be provided with a collarign the feed side of the nelt and/or
on the opposing side, wherein an inner collar, together with the plastic
gaperlal filling the depression, leads to a deepening in the region of the
ristle; toahseAnduafaedl aresolial fiatirdalsatsesvad 1l éngidtémed asshding of  the
bristles in the carrier. Both measures produce shear flow along a |onger
path wi thicReble agniiifeles Ehe eperimdicwn the carrier preferably have a
I ongi tudinal and/or transverse profile. This permts production of a
profiled working surface on the outside of the bristle, in dependence on
the application for the brushware. The 16 increased surface area al so
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can have one |l ayer or, at least in portions rngti le | ayers 5 &l so be
Lg;ngfjsg\fubls:le ﬂﬁl@cf iz das@g:rseh s adfc e c&f’%ﬂﬁlsqfsts‘tﬁ &ft fseer%%neﬁf%tvér}%l[‘s. | t

. or have any curvature. The bristl c be, i nj
from at damasonsis tdidh & HPiRts MRS 13 % ;’lrtef%?'rf’ e seonba%%iaérrl;a(r)l% 81{ |th coted

t hrough hol es are fashioned in
have any curvature.

The bristles can also be injected from at least two differing

plastics.

In a preferred embodiment, the through holes are fashioned in
the carrier in correspondence with the arrangement of the
bristles in the completed bristle stock of the brushware
wherein, as indicated above, it is possible to select
arrangements of bundles, strips or packets or individual

bristles or also a combination thereof.

In a further preferred embodiment, the bristles injected
thtough the carrier are subsequently stretched as is
conventionally known per se for bolt-1like working elements
(DE 21 55 888). This can be effected directly after injection
and within the injection tool through an appropriate
displacement of the tools or after ejection in a subsequent
working operation. Stretching in response to tensile forces
produces further orientation of the molecules in the
longitudinal direction. In addition, alternating flexing
forces can be used to increase the flexibility of the

bristles by likewise effecting molecular orientation. This



the carrier in correspondence with the arrangenent of the ri [
conpl eted bristle stock of the brushware mhgrein, as indicgteztgggv;n }Pe
-i's possible to select arrangements of bundles, strips or packets or ’
~individual bristles or also a combinatjion thereof. In a further preferred
~enbodi ment, the bristles injected through the carrier are subsequently
stretched as is conventionally known per se for bolt-like working el ements
(DE 21 58.8380viHl & Al b ldapted ¢i necddpaltrbcimippty aforand within

e injection tool through an appropriate displacenent of the tools or
after ejRfldRMddt HSHISRAUSNItheVki Sl éxpedatiron.ustretching in response
to tensile forces produces further orientation of the nolecules in the
I ongi tudinal direction. In addition, alternating flexing forces can be
used to increase the flexibility of the bristles by |ikew se effecting
ol ecul am ayidnt aé chaciThisatld e provicking ceia APPHEgREODIOF eserve
flexibility for subsequent bending of the bristles during use. In order to
facilitatendiiee stomtehi ny mretapplorat® oh- od tREGRENENY or €28, P protrusion
e.g. a thickening, can be injected at the ends of the bristles Stretchiné
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extrude protrusions which : ‘
carrier and protrusion, thereby permitting simultaneous
deformation of the thickenings to align them with the
bristles. It is also possible to extrude protrusions which
connect together some or all of the bristles and which are
separated at a later time. Stretching can be effected in one
step or also in several steps thereby reducing the tensile

force for each step. Stretching can optionally by confined to

portions of the bristle.

Instead of or in addition to stretching it is also possible
to provide stabilization, e.g. thermally or chemically or
also through modifications in the plastic material. The
injected through bristles thereby obtain stability values

which are even closer to those of extruded or spun bristles.

If the support and the bristles are produced from the same
plastic material, the injection process can be controlled
such that the bristles are welded to the support. The same is
true when using different plastic materials having sufficient
affinity to one another. In this case the plastic materials
for the carrier and the bristles are selected or modified

such that they withstand the respective stress, wherein



connect together sone or all of the bristles and which are separated at a
| ater time. Stretching can be effected in one step or also in several
-steps thereby reducing the tensile force for each step. Stretching can
.optionally by confined to portions ofighe bristle. Instead of or in
addition to stretching it is also possible to provide stabilization, e.g.
‘thermally or chemically or also through. nodifications in the plastic

-mat eri alyn hhepiidd et ach ddw o OF iwidiesr taes ebyy abtei wssd Bby |lusgdval ues
whi ch are even closer to those of extruded or spun bristles. If the support
and t he dyd e Are woHdwei ot heeSairey ¢f ashe conbselesl tot hhe

I njection process can be controlled such that the bristles are welded to

t he suppaigporthersedicdes 4 rasp viweee usomyedi idmr eSuclpl ashieskhaneeral s havi ng
sufficient affinity to one another. In this case the plastic materials

for the wise ijrhestd hpidnictdenandes, se¢@eired oz - Grodf T eBOOLRCh that they

W t hstand the respective stress, wherein 18 thernoplastic terials of
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the bristles to the support produces a gag-freg gongec%ion. Such a brush
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nmedi cal -t herapeuti c brushes or brushes which.cap b t he
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support.

At least the bristles can comprise a plastic material which
influences their chemical, physical, mechanical or usage
properties. This could be a filled plastic material, e.g.
filled with particles, fibers or the like. The fibers of a
fiber-filled melt also align in the longitudinal direction
when injected through the openings thereby additionally
supporting the intrinsic reinforcement of the bristle
obtained through the molecular orientation. Fibers or fillers
can be made from the same polymer as the melt and be mixed
therein or optionally be modified to increase the melting
point such that they remain solid in the melt and give the
bristle a surface structure. If the melting points of bristle
and fiber material are close, the bonding is improved through
surface melting. The stabilizing effect of the fibers is
particularly high when they are produced from a spun

monofilament.

The invention also concerns a device for producing brushware

with at least one carrier and bristles disposed thereon, made



support. At least the bristles can conprise a plastic material whi

i nfluences their chem cal, physical, nechanicaF or usage propertigg Thi s
could be a filled plastic material, e.g. filled with particles, fibers or
.the like. The fibers of a fiber-fillad nelt also align in the |ongitudinal
~direction when injected through the openings thereby additionally
supporting the intrinsic reinforcement of the bristle obtained through the

- ol ecul g J) iLHAdMN e BRI Om{tdt 845, caits et imgleof ram tipe
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as the Iit and be mxecf5 therein or optionally be nodified to |ncregseyth;
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bristle a surface structure. |If the nelting points of bristle and fiber
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injection nold having a feed chanpel fo he, plastic nelt, a
joinin
space foklkdeverkingrebemenbe di @l %héﬁ%eé%i g tending from this spacg into

which the nelt is injected. A device of this t ' '
Whi . . . ype is known for one-
injection of carrier and bristle- like working elenents (GB 2 151 97E|2§?

In accordance with a first solution of the inventive object,
such a device is characterized in that a carrier with holes,
formed like spinning nozzles and having a minimum width along
at least a portion of their depths which is smaller
than/equal to 3 mm, can be inserted into the space to which
the through holes are adjacent, with the through holes
joining the molding channels and forming the connection
between the molding channels and the feed channel for
extruding the plastic melt into the molding channels, wherein
the ratio between the smallest width of the through holes to
the combined length of the channels plus the depth of the
through holes is smaller than/equal to 1:5, preferably

smaller than/equal to 1:10 to 1:250.

The carrier of any material is conventionally provided with
openings through casting, injection or mechanical treatment
processes and inserted and positioned in the molding space of
the injection mold such that the openings are disposed
upstream of the channels and preferably directly abut them to
produce a connection between the feed channel for the melt
and the molding channels forming the bristle. During an

injection cycle, the melt enters from the feed channel into



In accordance with a first solution of the inventive object, such a device

is characterized in that a carrier with holes, fornmed |ike spinning

- nozzles and having a mninumw dth along at |east a portion of their
depths which is smaller than/equal t@0o3 mm can be inserted into the space

to which the through holes are adjacent, wth the through holes joining

t he nol di ng channels and form ng the connection between the nol ding

- channel n eed channel thetoug®Xtthiedici@ntitg splofstihe mertriiert o the
nnlding%g aﬁﬁg g,ghhg?éin the ratio between the smallest width of the
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through holes is smaller than/equal to 1:5, preferably smaller than/equal
to 1:10ph@stiz23@d The evdral erreofordmn et dmi & Jicmg@dm%mlorﬁm%ﬁﬁfr%i ded

w th openings through casting, injection or nmechanical treatnent . .
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injection nold such that the openings are di sposed upstream of, the
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t he feed channel for the nelt _and the nolding channels form he
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into 20 the nol ding space_and through the openings of the carrier into the
channel StrERgtDl detilRRIDG Y RERRITETH $h the plastified material are

oriented in a longitudinal direction in the openings due to their spinning
nozzl e properties. This

Another device in accordance with the invention provides that
part of the multiple-part injection mold comprises a further
feed channel for a plastic melt opening into the molding
space and a cavity for extruding the carrier, with through
holes acting as spinning nozzles, and with a plurality of
movable pins corresponding to the number of openings which,
in a first injection step, penetrate through the cavity for
the carrier and close the molding channels and which are
retracted from the cavity in a second injection step. In the
first step, the carrier with openings is injected. After
removing the pins in the second step, the bristles are

injected through the exposed openings.

Alternatively, a means can be provided to move the carrier
which was injected in the cavity, to the molding space and to
position it therein such that the openings are approximately
aligned with the molding channels to form a connection
between the molding channels and the feed channel for

injection of the plastic melt into the channels.



effect extends into the channels. The less oriented root region of the
bristles having a lower bending and tensile strength, is bound to the
-carrier. Another device in accordance with the invention provides that

-part of the nultiple-part injection ngd conprises a further feed channel
for a plastic nelt opening into the nolding space and a cavity for
extruding the carrier, with through holes acting as spinning nozzles, and
Wi th a ghuraldfiy Plva euab) e Nmordesponi NG dXly i Jembed of dpeni ngs
which, in afirst injection step, penetrate through the cavity for the

carrier ;NdiGlospddie opd idimg Bhaimedsvearud Wiadesrand rigtemct ed from the
cavity in a second injection step. in the first step, the carrier with
openi Ngpdsd tivjrant eich MAfdrer off endidindhehein] estion thel & eaningt EPS t he
bristles are injected through the exposed openings. Alternatively, a neans
can be prdtdest farming dhmnrosks iand e ohelistoh) tee o 1RtI®R tAvity, to
the nol di ng gpape.and to position it therein such that the openings ére
apprOX|mhen3ﬂn1#¢§ﬁﬁxthwqughrﬁh¢mﬁ%ﬁﬁﬁﬁ%hannels to forma connection
between the nol ding channels and the feed channel for injection of the
plastic nelt into the channels. 21 In a third variant, the carrier is

initially injected i ' ' -
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produced with its spinning nozzle-like openings in a
corresponding cavity of an injection mold and subsequently,
as in conventional multiple component injection, the second
plastic material component for the bristles is injected
either in the same mold or in an additional mold following
transfer of the carrier or the mold and carrier. This
produces a high cycle time for suitable adaptation of the
injection molding installation. If the plastic materials of
carriers and bristies have sufficient affinity, they are
welded in the region of the openings. In all cases, the
through holes have a minimum width along at least a portion
of their length which is smaller than/equal to 3mm and the
ratio between this width and the length resulting from the
depth of the openings and the length of the channels is
smaller than/equal to 1:5, preferably <1:10. The same effects

and advantages are achieved as in the above-mentioned device.

All variants of the device can'provide that the carrier has
at least one depression on the side of the feed channel from
which the openings start, which receives part of the plastic

melt of the bristles.



s

then injected through the carrier. In all the above nenti [

of the device, the carrier is made of a noldable plasticogg?esrgfdgggn}:
‘produced with its spinning nozzle-like openings in a corresponding cavity
.of an injection nold and subsequently,22 as in conventional multiple
~conponent injection, the second plastic material conponent for the
bristles is injected either in the same nold or in an additional nold
following transfer of the carrier or the nold and carrier. This produces
a high cycle time for suitable adaptation of the injection nolding
|nstal!qﬁkm@r!ﬂhéf&aﬁﬂfﬁﬁiw&w&nﬁﬂéedepxﬁssimnrisﬁ§reﬁnbtﬁ¢%t¢@st%é§%
sufficient affinity, they are welded in the region of the openings. In al
cases,tgubsédugngﬂyrﬁﬂsﬁrﬁeﬂmﬁmmwﬁtﬂen&h&@%ﬁrﬁEﬁQﬁm)%E tR@st a portion of
their length mhjch is smal l er than/equal to 3nmanpd the, ratio bet n this
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Subsequegééyrigggéé?dlgn ﬁiéhgo%QQQE? §R@C€erﬂr"ﬁgﬁression" means any
type of cavity for connecting the bristles. It can completely
envelope all rear portions of all bristles or consist
essentially of individual bridges or bridges disposed like a
grid, to interconnect the bristles. The melt reserve in the
depression can supply additional melt to the bristles in
response to subsequent pressure in the injection unit. In the
solid state, it produces a type of positive connection
between bristles and carrier and accepts at least part of the
pull-out forces acting on the bristle. It can also, together
with the carrier, form the bristle body. Since the carrier is
clamped in the injection mold, the plastic melt for the
bristles can be injected at large pressures even when the
carrier is not yet completely rigid or is made from a
yvielding plastic material, e.g. an elastomer, since the

spinning-nozzle openings maintain their shape.

In addition, at least a portion of the molding channels can
have a cross section at their openings facing the carrier
which is tapered relative to the cross section of the

associated hole which leads to an additional confinement of



depression is formed onto the support during injection of the first
conponent. During subsequent injection of the bristles, the depression is
at least partially filled with the second conponent formng the bristles
.to connect the bristles at their base In this context, the term
"depression" neans any type of cavity for connecting the bristles. It can
‘conpletely envelope all rear portions of all bristles or consist

-essenti@ﬂé/ﬁg%#rg?du(gﬁﬁ Judslamst e Wigoasddispassledukera grid, to

i nterconnect the bristles. The nelt reserve in the depression can supply
addi tiongl; Jmldtfsnhthe bristles in response to subsequent pressure in the
injection unit. In the solid state, it produces a type of positive
connection between bristles and carrier and accepts at |east part of the
pull -out forces acting on the bristle. It can also, together. wth the
carri er , THompIdindresinee bodyan Save dhefening ekengthg| bepeBtailt fie
injection nmold, the plastic nelt for the bristles can Ee #njgctedhﬁé | ar ge
pr essur esreverraheroThing caurface | at nghe yRrigbhpl @2EF yOF i T brIFE fEde
froma yielding plastic material, e.g. an el as r,..sing

spi nni ngemicstl @ Hpedk ngELerePPRRI RO E hedR %ﬁ%b%?aiﬁggﬁaY?iaﬁffé?ngast a
portion of the nolding channels can haye_a_gcross_sectlon t hel.r .apeni ngs
faci ng t$rPazRiers LFPRMORR RBPEREH #8 a?f@gei‘bn?h%%zé%gs%géég{gﬁgntgf t he

associ ated hole which | eads,to,an_additional  coRpfi hesmel t
fIOM/anddgk%%%i%I%%rF%ﬁﬁ??aﬂPﬂﬁy ABrag Phs TosS 8LhBEERLaflbefdnt "B
bristles of optionally differing strengths on the finished

bristle stock.

The molding channels can have differing end contours, e.g. a
more or less spherical indentation, or extend towards a

point. The end of the molding channel can also terminate in
several thin capillary channels to produce a type of finger

bristle.

A further embodiment provides that the molding channels open,
in the region of their ends, into an enlarged cavity for
forming a bristle head with a larger cross-section or for
forming a protrusion at the ends of the bristles. In the
latter case, means are provided for increasing the separation
between the carrier and the protrusion to stretch the

injected through bristles.

Similar to the extrusion of monofilaments, the inventive
design of the device permits improvement of the injection-
molded bristles after production by increasing the

longitudinal orientation of the polymer molecules through

-



orientation. The nol ding channels can have differing |l en [
contoured working surface at the bristle ends of thg fin?gEZdtob?Pg?:Q :
'stock. The openings can optionally have differing separations fromone
~another and differing cross-sections thq obtain a correspondingly dense or
| ess dense arrangenent of bristles of optionally differing strengths on
the finished bristle stock. The nol di ng channels can have differing end

CONEOUN S, 0. 0. B MR 25 3008 el drierd aldrajun v danihl owar ds. a

poi nt . The nol di ng channel can also termnate in several thin

capi | | any, channeles i ROdiCR e Girdvnuas the imtisetle Wik h
_ : | er
enbodi mént “provi des that the nolding channels open, in the region of their

ends, inLQ.AN SN Hart aWtinerderh drad page Eolra sty eodmedinan fat dgvar ger
cross-section or for formng a protrusion at the ends of the bristles. In
the | aldi@ferRASe wHIRRNS: Hewekyy cvnaiesh d g | tioe gaedwbns el seprs bt FoRY - bet ween
the carrier and the protrusion to stretch the ipjected through bristles
Slnylarﬂn)gﬂmsgmdnnemxnevﬁnrﬁnﬁﬁ¢t%@mﬁh@QUQMéb¥%%%h?$V@aiHE%g ntg?the
device pernits i nprovenent of the injection- nolded_brist]|es ffter
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nol ecul es through 24 subsequent stretching ei '
partial improved and even f%calized external %ggéeéhguggﬁérgséeagtHo@r

cause surface defects and associated locations which are
susceptible to bending over. This is true for crystalline or
partially crystalline polymers in particular, and also for

more or less amorphous polymers to a corresponding extent.

In a particularly advantageous embodiment, the means for
increasing the separation are formed by the means for opening
and closing the injection mold. Depending on the desired or
possible elongation of the bristle through stretching and in
dependence on the dimensions of the cross-section, a larger
or smaller portion of the opening motion of the injection
mold can be used for stretching. After stretching, the
protrusions on the bristle ends produced during injection
molding, are separated and disposed of. The free bristle ends
can be mechanically treated e.g. through grinding or made
round or conical in another fashion. If the protrusions are
disposed only at the end of each individual bristle, they can

also be deformed into a bristle bundle during stretching.

In a further preferred embodiment, the walls of the space
opposite to the molding channels are provided with pin-shaped

sliders which can be introduced through the openings of the



| engths of the bristles. This provides the bristle with excellent bending
strength and particularly bending fatigue strength while thereby
~increasing the nodulus of elasticity. |In this manner, even injected
through bristles maintain their shapeguring prolonged use. The surface
hardness is also inproved and even | ocalized external forces during use do
not cause surface defects and associ ated | ocati ons which are susceptible

- to bendi Rg-PYEF- idPbSthe hHUAihEr cBEYEbAE| BREaOEBeppaatiahl ¥ romyshalili ne
polymers i1 n particular, and also for nore or |ess anorphous polyners to a
correspopgi Ng Kt €8t fokniagpant kauhaeky spdeanbageers chbodieiwess, apide means
for increasing the separation are forned by the neans for opening and

cl osi ng the hoject ana whidh Bepemdinpyabiet fieldewiingd indecydosi e the

el ongation of the bristle through stretching and in dependence on the

di mensi opsastithmettosbroeghi bhe annaﬁgérspéﬁesﬁélﬁ@FmpgpﬂﬂQW of the

opening notion of the injection nold can be_used for stretchin Af ter
stretchihgiSthes,pwbﬁreénoﬁbeomoﬂﬁénﬁrF?PpéeéﬁdénG/BJUEé&SdGFanqﬁﬂe tion

mol di ng, are separated and disposed of. The free_bristle ds. _can be
mechani cantlydispased sugh thasugReHr PRdICHGSER ﬁ&&gowf%ﬁﬁﬁ%g % ﬁ%%al in

anot her fashion.. If the protrusions are disposed only at the end of each

i ndi vi duBFoBBr8fl-e, they can also be deformed into a bristle bundle during
stretching. In a further preferred enbodi nent, the walls of the space
opposite to the nolding channels are provided with pin-shaped sliders

which cag be gg%%%%y%%%e%QﬁgEggt%Es WPEYNI2OH 1R ic melt can be #
injected into the hollow bristle or into a part of it to form

a core bristle.

The spinning-nozzle like openings in the carrier are
preferably aligned with the molding channels of the injection
mold. They can also be disposed at an angle with respect to
the associated through holes in the carrier. Combinations of

both are also possible.

In a further advantageous embodiment, the molding space for
injection molding of the carrier with the through holes
comprises shaping elements for forming collars which extend
the openings on one or both sides to form elongated through
holes or for forming inlet and/or outlet slopes on the holes.
These measures primarily serve to define flow guidance for
generating the desired longitudinal molecular orientation.
Particularly for thin carriers, they also increase the length

of the anchoring of the bristles in the carrier.



25 carrier into the nolding channels at a separation fromtheir walls
whil e form ng an annul ar space between thensel ves and the hole, and which
-are renovable following injection of the plastic nelt through the annul ar
.space to formhollow bristles, wherei pg he nol ding channels and/or pins are
formed and disposed such that open or closed hollow bristles are

produced. In a second injection step, a further plastic nelt can b injected

1 nto then Dol Lo bp Hdfodraddtthd METdiY Eadelorcan maveeabristie. The
spi nni ng-nozzl'e T1ke openings in the carrier are preferably aligned with

the ol dmg%m?mﬂf olatde iriesiéose pEbEi1dheyneanonysoudinalsposed at
an angle wth respect to the associated through holes in the carrier.

Conbi natd s 0f sdetds af r ap BOdPESG bt erréspandimgherprdiahedgeous

enbodi ment, the nolding space for injection nolding of the carrier with

t he t hr e tindesand ofr | sesreniapg nshedenthow. f Bref BrANAYSEBE| ars whi ch
extend the openings on one or both sides to formelongated through holes
or for farofiyinglef tne/ throwshchokedpts dasigReRAoresIMPTR¥E hEasures

primarily serve to define flow guidance for generatin?.ﬁhe defirﬁg
| ongi t udbordimpl of Ubnisblechaaei and tPAr EFRRSRRTSf BFOF AL ANEaPFi &P, t hey

al so increase the length of the anchori of the.bristlLes,.in the carrier.
26 molding channgls of a correspond?gg proglllng of %he

bristles.

The molding channels preferably have a cross-section which
continuously tapers towards the end to provide the bristle
with bending angles which change along their lengths. This
measure further supports removal of the bristles from the

mold.

The molding channels can taper towards their ends either
continuously or in steps. Each step creates a tensile flow to

support the molecular alignment. The finished bristle has a

stepped contour.

An additional shaping cavity may be provided for or be made
accessible in various ways. Examples thereof are a multi-part
injection mold or another injection mold cooperating
therewith. Together with the carrier, this defines a molding
space for extruding a bristle body and optionally a handle or
a handling means such that the complete brushware can be

produced in a multiple component injection mold.




The through hol es and the nol di ng channels can have a | ongitudi
transverse profile. The longitudinal profile serves for p?odﬂgzggl andror
correspondingly profiled bristles and for inproving shear flow The
-transverse profiling of the through hpjes is designed to inprove the
‘bondi ng of bristle base and the transverse profiling of the nolding
channel s of a corresponding profiling of the bristles. The nol di ng

-channel Ipref Jéh j ' ;
a {’\% A £ S Sr SE LMo e s, €atpatoust ythapers towards
t he end%io provi de t%e rﬁ%tle wi t h bendi ng angl es %Mich c%angg al ong

their 'ﬁgﬂté&i&bi®1W&fwé hes1 SURPOshsnnemvabnpti sbe barsiled from
the nold.” The nol ding channel s can taper towards their ends either

cont i NUOUS) k& ¢1h§é@pﬁitﬁh@@i@hmmmtm@apbatestéosmiagfboalmoldénﬁport t he
nol ecul ar "alignment. The finished bristle has a stepped contour. An

addi t i onglarshepi g & avét Ye syt beobd bng deblahnelor weenei thecBidiBPe in
various ways. Exanples thereof are a nulti-part injection mold or another
i nj ect i aranbel seppeatednfronhenevkedthaogEeher SMPY nEhEREaPFi & ®Fhi s
defines a nolding space for extruding a bristle body and optionally a
handl e ofrom tlaadhdhg. neans such that the conplete brushware can be

produced in a nultiple component injection mold. 27 In a parti
preferred enbodi ment, the part of the particularly

The very thin and long bristles require correspondingly long
molding channels with a very narrow cross-section which
cannot be produced in a conventional fashion through
drilling, erosion or the like. The inventive layered
construction of the injection mold permits each shaped plate
to form only one part of the overall molding channel. These
open channels can be easily generated using conventional
metal processing methods such as shape grinding, electro-
erosive grinding, lasering or the like. The open channels of
pairwise neighboring shaped plates cooperate to form the
complete shaped channel. The layered structure permits -
starting from one side of the injection mold - slight
displacement of individual shaped plates with respect to one
another for simplifying removal of the bristles from the

mold. Separation by only a few um is sufficient.

A further preferred embodiment provides that the part of the
injection mold comprising the molding channels consists of
plates layered transverse to the molding channels which can
be displaced, individually or in groups, along the direction

of the molding channels and/or transverse thereto.



i njection nold having the nol ding channels conprises parallel |ayered

pl ates with neighboring plates form ng one nolding channel or a series of
ol di ng channel s, wherein the plates can be separated from one another for
.removing the bristles fromthe nold. J&e very thin and |ong bristles
require correspondingly long nolding channels with a very narrow
‘cross-section which cannot be produced in a conventional fashion through

-dri | | i ngpn £4 Oshsed Dhehbent i kehe TEEbEBXRDL AV ealiagntade ofnsentitiaonngf the
injection nold permits each shaped plate to formonly one part of the
overal | tmé dhopdthanckhnndheset opensepanacisncahaheseherwgegenérsesd usi ng
conventional netal processing nethods such as shape grinding, electro-
erosi ve guchdingt &asecongadnedhén| tke. m¢héibﬁeﬁhéh3ﬁgeF§noPe ﬁ&ﬁﬁ%ﬂSe

nei ghbori ng shaped pl ates cooperate to formthe nglete sEagﬁ nnel
The | ayeexasstedt atespeetinls OcétépﬂﬁnguFiBﬁ1Bﬁ€e§F EigP P ion

mold - slight displacenment of indivijdual shag | at es m%th respect to one
anot her ¢©rhSth+P3?Fﬁgoﬁeﬁﬁ98ﬂsoV1Fhéu5rF?gp E1PPofifPRE2 ol d. Separation
by only a few pmis sufficient, furt preferr des
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mol di ng ngngglsfgg e gd@aigg %etEQ%rﬁEQa £8moval throughout the
length of the bristle is possible through successive
displacement of the plates - starting with the plate at the
end of the molding channel - such that the forces acting on

the bristle during mold removal are reduced while

nevertheless remaining localized.

This layered construction of the plates and displacement
thereof can also be utilized for stepped stretching of the
injected through bristles, optionally limited to certain

regions of the bristle.

Transverse displacement of the plates can be used to bend the
bristles by stretching them proximate to their surfaces.
Alternating bending generates a certain degree of reserve
flexibility in the bristles to improve their flexing behavior
and ability to remain upright (bend-recovery). Transverse
displacement can also be used to cut the bristles, in
particular with the plate accommodating the ends of the

molding channel.



Thi s enbodi nent has the substantial advantage of ventilating the nolding
channel s at the separation planes between plates such that air contained
~in the nolding channel can be easily exhausted at several |ocations during
. penetration of the nmelt at high injecgpon speeds without requiring

~ separate ventilation openings at the end of the nolding channel which

woul d i nfluence the shape of the bristle ends. This design has the further

) advantag@h%ga&a Ldargamyah EQEQHQQQBEet?%rmh%@gk&cﬁﬁnb@eoﬁri5t|e i's
possi bl e through successive displacenment of the plates - starting with the

plate at;hhevi@&ndiop1hhesnoldi Pﬁr@m@uma& ofskel phatet Forimmeesmctdmy on
the bristle during nold renoval are reduced while neverthel ess remaining
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t hereof can also be utilized for stepped stretching of the injected

t hrough hatshbesnoaheirosabby lciawiitedato ther eaidn ofr eéfieoms lgfinchetarinsl e.
Transverse di spl acenent of the plates can be used to bend the bristles by
stret chi hg phemipr changes to thei brigtilacends . AlThdsn £ridh @ Usddias gelfer at es
a certain degree of reserve flexibility in the bristles to inprove their

fl exi ng beharularandlabi Kedy neo themehaPep CRYRLY B&Fd L8 y) . Transverse
di spl acenent can al so be used to_cut the bristles, in, particméghggth t he

pl at e acBBRNBHALPRG Biie tBRIPTISIIRE tRORFSHS tcifihedichipg . The

plates can also be exchangeable to vary the shape of portions

of the bristle.

To permit mold removal of profiled bristle ends, at least the
plate forming the end of the molding channel consists of
parallel layered segments with neighboring segments each
forming a molding channel or a series of molding channels
wherein the segments can be separated for removing the

bristle ends from the mold.

In accordance with an additional embodiment, the mold with
the molding channels is at least partially comnstructed from
concentric mold elements which define molding channels, of
corresponding concentric configuration, along their mutually
facing peripheries. In this manner, the bristles can be
disposed in bundles or the like which can also be confined to

only portions of the bristle stock.

The method and the device in accordance with the invention
provide, for the first time, unlimited completely automatic
manufacture. Partially completed products are completely

eliminated and finished products are substantially eliminated



This | ayered design furthernore permts exchange of individual plates, in

particular of the plate formng the end of the nolding channel. This plate

- can be replaced by a plate having another shape cavity at the end of the
nmol di ng channel to permt changes in3the bristle ends. This end plate can,

~in particular, also define the shape cavity for form ng protrusions at
the bristles to assist stretching. The other plates can also be

- exchangealhe i@ rardtge ehapmefcqaridonma drudte nmtetizls Torpermi t ol d
removal of profiled bristle ends, at least the plate formng the end of

the nol dipag hannel fmositts oforaarat |fdr | Hyere seafpental sv (Pl &gt dRbori ng
segnents each formng a nolding channel or a series of nolding channels
wher ei n grheySegentdyeararit cepEr addl fireslenty i PIHETH I EtTel Bhds from
the nold. In accordance with an additional enbodinent, the no/d with the
nol di ng colvaroredrs: i et jsurs tngkdinanacket rBet e % oRF e RNceNt?FE nol d
el enents whi ch define nolding channels, of porresppnding.coqﬁentric
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begin production directly following receipt of the order to

manufacture and deliver "just in time".

The invention finally concerns brushware comprising a carrier
and bristles, injected from a thermoplastic or thermoelastic
plastic material, disposed thereon, characterized in that the
carrier defines at least one hole, which has a minimum width
of < 3 mm along at least a portion of its depth, each hole
receiving one injected through bristle having a maximum
extension transverse to its axis of <3mm, wherein the ratio
between this transverse extension and a bristle length is <
1:5, preferably <1:10 to 1:250. The cross-section of the
bristles advantageously corresponds to the cross-section of

the through holes but may also be smaller than same.

Moreover, at least one part of the bristles can be hollow and
the free ends of these bristles can be open or closed. They
can also surround a core bristle which fills them and is

preferably made from another plastic material.



30 fromstock supplies. The carrier and brush materials are transferred
fromthe storeroomfor the raw materials (plastic granulate, dyes and
-other additives) to a preferably nulti- conponent injection nolding
.machine. Bristles are no |onger nanuf3dctured separately, rather within the
injection device, e.g. in a second processing step. The installation
control systemcan include automated tool exchange for the exchange of
porti ongnf HAAlcw Wrifstl enddr el pave amtab ot @18 yCORRgi n
production directly followi ng receipt of the order to manufacture and

del i ver pyiuatl d riigre"it Eherrawels icamn fengdey Eoirith PFLRTREY @ onpri si ng
a carrier and bristles, injected froma thernop|lastic or .thernpelastic

pl asti ¢ tmiratiyalfomiisppgabidrtians Thahe R HRL i 9 (1 BFStt8Prier
defines at |east one hole, which has a m ninu mﬁdtg of <.3 | ong at

| east awidrali arowifd ke mé"ptlkﬂk%ﬁplﬁﬁ"elorf%c%g\ﬁ PO | f e%?]g%é?hr ough
bristle having a maxi num extension transverse to its axis of < 3mm
wher ei nmafee¥i@l 0 between this transverse extension and a bristle |length
is 1:5 preferably < 1:10 to 1:250. The cross-section of the bristles

advant ageously corresponds to the cross-section of the through hol es but
may al so be smaller th
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es can be open or cl osed.
They can_ alspo surr A cQr Lstlgnywhiehchidle dbestend fsrmpdeber ably
made fr ort 3ot Bar ﬁﬁis ic %%té??%%.
a single-piece bristle or, for a hollow bristle, are formed
by injection of the core bristle material through a

corresponding perforation.

Advantageously, at least part of the bristles comprise a
plastic material filled with particles and/or fibers. While
the fibers primarily additionally reinforce the bristles,
which have been self-reinforced by longitudinal molecular
orientation, the particulate fillers can be chosen in
dependence on the application, e.g. for effecting an abrasive
or polishing effect for the bristle surface. The particles
can also be color pigments, effective components or the like,
wherein in particular particles having a hygienic or
therapeutic effect are suitable which become effective e.g.

through adding moisture.

In accordance with a further embodiment, at least part of the
bristles can have structures which extend substantially
parallel to the axis and reduce the secondary binding forces
transverse to the molecular orientation to effect, under

random mechanical pressure or when using the brushware,



31 The hollow bristle can also be perforated and the core bristl i i
surrounds can engage through perforations thereby form ng projECSiﬁﬂgcgnlt
-the outside of the bristles which could be pin-like projections of a
.softer or harder material. In a furti¥ enbodinent, at |least part of the
bristles conprise finger-like projections which are directly forned on a
singl e-piece bristle or, for a hollow bristle, are formed b |nject|on of
-the cor &yaistie smtwerd airislfﬂlngka]aang:drheesﬁfmmhgr?ﬁeri@?%ltf

Advant ageously, at |east part of the bristles conprise a plastlc mat eri al
filled idyqar tdxcltgse andier fibers. Wile the fibers primarily
additionally reinforce the bristles, which have been self-reinforced by

| ongi tudi nal nol ecular orientation, the particulate fillers can be chosen
in dependence on the application for effectln an, a g§| £
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ave structures
whi ch extend, substantially r ££e£
84V 10ribe axhsa®8d kefycsttBbe secondary
bi ndi ng FAFcESUL 3T aReTEP e ? tﬁ ecu? orientation to effect, under
transparent light-guiding plastic material, preferentlally in
their core region only. The coupling of light, in particular
laser light, from the rear, transports the light to the

bristle ends to trigger photochemical reactions or the like.

In accordance with a further embodiment of the invention, the
carrier has at least one depression. At least one hole
extends from each depression and the depression is filled

with the plastic material of the bristles.

The depression can be one continuous depression or grating-
like depressions in the shape of strips or grids which are
filled with the bristle material during injection of the
bristles and from which the melt 1is injected through the
through holes to generate strip or grid shaped support
structures for the bristles on the back of the carrier which
can be stiff or flexible in dependence on their configuration

and dimensioning.

The support and/or the bristles can consist of differing
plastic materials which are matched to the differing

requirements for the carrier and the bristles.



random nechani cal pressure or when using the brushware, 32 break-up of the
bristles along the structures into flags, fingers or the |ike. Mreover,
-at least part of the bristles can consist of an energy-conducting plastic
.material to generate electrical or magnetic fields on the outer portions
of the bristles, in particular during use. The bristles can al so consi st
‘of a transparent light-guiding plastic material, preferentially in their
-core region only. The coupling of light, in particular |laser light, from
the rear, transports the light to the bristle ends to trigger

phot ochgi Gal, 18 3rONshPlof ehd iderridr asnoidaneesavetnl Fayeherand
enbodi nent of thé invention, the «carrier has at |east one depression. At

| east onehale iextwnedsi duian esch aepr e ora ki ehea debreskl @RS/ PF | ed
with the plastic material of the bristles. The depression can be_one
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or grids which are filled with the bristle material during injection of
the brigidfescand fborbmkslddthe nelt is injected through the through

holes to generate strip or grid shaped support structures for the bristles
on the back of the carrier which can be stiff or flexible in dependence on

their configuration and dinensioning., The support and/ ;| gs can

consi st Sifnck ftke beisplasird ﬁ%?e??gfﬁeﬁh?ﬁﬂ g?énﬁgtgﬂgét%ggtﬁéthPfering
gaps, the brushware satisfies the most stringent hygienic
requirements which are further enhanced when the bristles

and/or carrier comprise plastic having antibacterial

properties.

The invention is described below with respect to some
embodiments shown in the drawing, wherein figures 1 through 4

show prior art.

Fig. 1 shows a partial cross-section of a carrier and
bristles unit, injected in a conventional manner

as one piece;

Fig. 2 shows an enlarged view of the detail II of Fig.
1;
Fig. 3 shows a partial cross-section corresponding to

that of Fig. 1 of a first embodiment of brushware

produced in accordance with the invention;

Fig. 4 shows an enlarged view of the detail IV of Fig.



requirements for the carrier and the bristles. 33 At |east portions of the
carrier can have several |layers and consist in particular at |east
-partially of a flexible and/or rubber-elastic plastic material to permt
~adjustnment to the surface to be brushgd. Since the bristle and the carrier
are joined together without gaps, the brushware satisfies the nost
stringent hygienic requirenents which are further enhanced when the
-bristles and/or carrier conprise plastic having antibacterial properties.
The invention is described below with respect to sone enbodi nents shown in
the drawing, swherein JHgw es torddiugihaA sduiqr ick akrifile dashbes a
partial cross-section of a carrier and bristles unit, injected in a
conventional manner s @ne pheceind-icf thethowss@iesenl| arged vi ew of the
detail Il of Fig. . 1; Fig. 3 shows a partial cross-section correspondi ng
to that of Fig. 1 of a first enbodi nent of brushware produced in

accordance with the invention; Fig. 4 shows an enlarged,viem/O% %he det ai
|V of Fikig3;634 Fig.stowhoar enlangsd udiemm okdedts difvilha B it &*€artier

after injection of the bristles;

Fig. 7 shows a longitudinal section of an embodiment in

the form of a broom;

Fig. 8 shows a longitudinal section of another

embodiment corresponding to Fig. 7;

Fig. 9 shows a partial cross-section of a cylindrical
brush;

Fig. 10 shows an enlarged view of the detail X of Fig.
9;

Fig. 11 shows a partial section of a brush head;

Fig. 12 shows a partially cut view of a flat brush;

Fig. 13 shows a schematic top view onto a bristle stock

of a square brush;

Fig. 14 shows a section XIV-XIV in accordance with Fig.

13;



before nounting of the bristles; Fig. 6 shows an enlarged view of the

detail VI of Fig. 5 after injection of the bristles; Fig. 7 shows a

- longi tudi nal section of an enbodinent in the formof a broom Fig. 8 shows
a longitudi nal section of another enbddi ment corresponding to Fig. 7; Fig.

9 shows a partial cross-section of a cylindrical brush; Fig. 10 shows an

enl arged view of the detail X of Fig. 9; Fig. 11 shows a partial section

- of a brusighesil; Fi gshd@ssamvwenbapaediaiey efittheedebpld KVaPfbFdsh; Fig.
13 shows a schematic top view onto a bristle stock of a square brush; Fig.

14 shows a section XIMXI V in accordance with Fig. 13; 35 Fig. 15 shows an

enl arged view of the detail XV of Fig. 14; Figs 16 through 19 each show a

partial section of a carrier with differing geonetrical shapes of the

hol es; Fig. 20 shows a top view onto bristle stock of a tooth_brush head;
FLo 21 BFa%elt | ongi CREPRIR LocORGR RMPVia PBFLiAL sectioh®8Ea

carrier with differing geometrical shapes of the

holes;

Fig. 20 shows a top view onto a bristle stock of a tooth
brush head;

Fig. 21 shows a longitudinal section XXI-XXI of the

tooth brush head in accordance with Fig. 20;

Fig. 22 shows a top view onto another embodiment of the

bristle support of a tooth brush head;

Fig. 23 shows a longitudinal section of the tooth brush

head in accordance with Fig. 22;

Fig. 24 shows an enlarged view of the detail XXIV of

Fig. 23 before injecting the bristles;

Figs. 25
through 29 each show one partial cross-section of a carrier
with injected bristles with differing embodiments

of the holes;

Fig. 30 shows a partial cross-section of a carrier with

bristles of different designs;



tooth brush head in accordance with Fig. 20; Fig. 22 shows a top view onto
anot her enbodi nent of the bristle support of a tooth brush head; Fig. 23
-shows a | ongitudinal section of the tooth brush head in accordance with
Fig. 22; Fig. 24 shows an enlarged vigw® of the detail XXIV of Fig. 23
before injecting the bristles; Figs. 25 through 29 each show one parti al
‘cross-section of a carrier wth injected bristles with differing

-enbodi nrents of the holes; Fig. 30 shows a partial cross-section of a
carrier with bristles of different designs; 36 Fig. 31 shows a partial
Cross-s@ghi on10f a Cahiowey awipdrtiialj entoss-tdeadugn IRf 120W AR &itig 32
shows a partial cross-section in accordance with Fig. 31 with a bristle of
anot her enbodi ment; Eindecl2dstbroughs Hiedihew ONLSEASf the injection side of
an injection nold with nolding channels of different enbodi nents; Fig. 34
shows a partial cross-section XXXIV-XXXIV in accordance with Fig. 33; Fig.

35 shows a schematic perspective view of a part. of . the, inj Lon,pphd in
accor dafdg .wih Fi g. %I?Wﬂ:i%.Pa%tlﬁﬂov%r%F%'e%cfto]norf hlr%{]ag%é%&ﬁég
mul ti pl e- conponent Fig. 31 with a bristle of another embodiment;

Fig. 33 shows a schematic view of the injection side of
an injection mold with molding channels of

different embodiments;

Fig. 34 shows a partial cross-section XXXIV-XXXIV in

accordance with Fig. 33;

Fig. 35 shows a schematic perspective view of a part of

the injection mold in accordance with Fig. 33;

Fig. 36 shows a section through a multiple-component

injection molding unit in the injecting phase;

Fig. 37 shows an enlarged view of the detail XXXVITI in

accordance with Fig. 37;

Fig. 38 shows the injection molding unit in accordance
with Fig. 36 after the injection phase and during

stretching of the bristles;

Fig. 39 shows an enlarged view of the detail XXXIX in

accordance with Fig. 38;




injection nolding unit in the injecting phase; Fig. 37 shows an enl arged
view of the detail XXXVIlI in accordance with Fig. 37; Fig. 38 shows the
injection nmolding unit in accordance wth Fig. 36 after the injection
~phase and during stretching of the b@i’stles; Fig. 39 shows an enl arged
view of the detail XXXIX in accordance with Fig. 38; 37 Fig. 40 shows a
section through an injection nold with nolding channels in each injection
-phase; Fig. 41 shows the injection nold in accordance with Fig. 40 during
removal ; Fig. 42 shows the injection nold in accordance with Fig

during grlajiuanlo removalhowd g 8 tsiows: rmgle rare nigbick GrelRn d‘POItCFlé”JrWectl on
mold in accordance with Fig. 40 in the injection phase; Fig. 44 shows the
injection mold in accmﬂd&m@eqhaﬂin%glnAQFQW1¥§Jﬁq@$QQW9hiﬁﬁ7 phase; Fig.
45 shows the injection nold in accordance with Fig. 43 in a further
removal phase; Fig. 46 shows a further enbodinment of an injection nold in

Lhe Tn) ection phase; Bl g AnShoms thed erd | 80 S8l AdhasopLanpegH th

40 during removal;

Fig. 42 shows the injection mold in accordance with Fig.

40 during gradual removal; 3,

Fig. 43 showe another embodiment of the injection mold
in accordance with Fig. 40 in the injection

phase;

Fig. 44 shows the injection mold in accordance with Fig.

43 in a first removal phase;

Fig. 45 shows the injection mold in accordance with Fig.

43 in a further removal phase;

Fig. 46 shows a further embodiment of an injection mold

in the injection phase;

Fig. 47 shows the injection mold in accordance with Fig.

46 during stretching of the bristles;

Fig. 48 shows a further embodiment of an injection mold

with molding channels in the injection phase;



Fig. 48 shows a further enbodinment of an injection nold wth nolding
channels in the injection phase; 38 Fig. 49 shows the injection nold in
-accordance with Fig. 48 during stretching of the bristles; Fig. 50 shows a
_partial section through a carrier withszginjected-through bristles; Fig. 51
shows a partial cross-section of a carrier with injected-through bristles;
Fig. 52 shows a |ongitudinal section of a two-conponent bristle; Fig. 53
‘shows a fongi faidi nal sgGkiopnkn;AseatdancRonat in Bt@orBanet withordenponent
bristle in"another enbodinent; Fig. 54 shows a third enbodi nent of a

t wo- conponent bristleig Fi@sih® &brevghidg shovhdi btesebésenbodi nents of
shaping elenents of an injection nold in cross-section; Figs. 59 through
62 show one partial |ongitudinal section of the nold elenents in

accordance with Figs. 55 through 58; Figs. 63 39 through 68 show different
cross-seeigonsoof ot heshows a partial section through a carrier with

injected-through bristles;

Fig. 51 shows a partial cross-section of a carrier with

injected-through bristles;

Fig. 52 shows a longitudinal section of a two-component
bristle;
Fig. 53 shows a longitudinal section in accordance with

Fig. 52 of a two-component bristle in another

embodiment;

Fig. 54 shows a third embodiment of a two-component

bristle;

Figs 55
through 58 show different embodiments of shaping elements

of an injection mold in cross-section;

Figs. 59
through 62 show one partial longitudinal section of the
mold elements in accordance with Figs. 55 through

58;

Figs. 63



enbodi ments of the nultiple-conponent bristle; i

cross-section of a cleavable prstIe. Figures11 Zﬂg glg;eGgafP?Qf :

- cgoss-sectlons through brushware, e.g. a section in the region of the head

. ?h a tooth brush, which has been congentionally produced as a single piece

7 rough injection nolding (e.g. US 5 926 900). It conprises a carrier 1
and parallel bristle-like working elenments in the formof "bolts" or

: SlF,)II ng'r'twrg,fa\?gﬂs%ﬁd v i o dreare td s Safddefotowel dsthieeir free end. The
pp an rking elements are produced in an injection nold having a

S?\;ISHC (;g{[e?gogdl n@gmaim@_ﬁuﬁlo&hemd)mﬂ]wm-Mm@Hteémchﬁi t he

ccordance with the arrow 3, that part of the cavi i

forE§ the support isdndtially filled, and the nDPding channelsa¥gﬁytﬁ2|Ch

m?r ing elenents 2 are subsequently filled, thereby producing worKking

F enents having a large diameter and a relatively large dianeter to

kength ratio. The polymer nolecules in the nelt hfve n, ifre i r and

4no:tb\tseidn£§iitgégfﬁﬂér_e M?L@tpwﬁb%tm$%1$?c?b%i A& 2 GLeREaPLGi B l%# %he carrier

A ( ed inthe transition region 5 the nolecular chai
longitudinally oriented to a certain extent when they enter thgsng[ging

Cr 03s- saetdones Theanal | RFPCPRBRLBY otfies Soshadit FREPRTh OREAPRESFE! her

T | emate o mesatit oohr B1 R Fe§TohbE cHEOREEACSEE! EGHLATDRULENt alT ON.
which has been conventionally produced as a single piece
through injection molding (e.g. US 5 926 900). It comprises a
carrier 1 and parallel bristle-like working elements in the
form of "bolts" or "pins" which extend conically from the
carrier towards their free end. The support and working
elements are produced in an injection mold having a cavity
corresponding to the finished brushware. During feeding of
the plastic melt in accordance with the arrow 3, that part of
the cavity which forms the support is initially filled, and
the molding channels for the working elements 2 are
subsequently filled, thereby producing working elements
having a large diameter and a relatively large diameter to
length ratio. The polymer molecules in the melt have an
irregular and knotted structure which substantially remains
in the region of the carrier 4. As indicated in the
transition region 5, the molecular chains are longitudinally
oriented to a certain extent when they enter the molding
channels for the working elements 2 due to the reduction in
the cross-section. The wall friction produces a shear flow
along the further melt path which also produces a certain

degree of molecular orientation, at least in the outer region



40 near the surface of the bolt-like working element. The extent of the

| ongi tudinal orientation is decisive for the bending elasticity, bending
-fatigue strength, and bend recovery the cleaning elenment. As shown in Fig
.2, the weakest point of the working éllement 2 is the transition region 5 -
to the carrier 4-since the nolecular orientation is conpletely

I nsufficient and, noreover, is produced substantially only close to the
*sur f ace pabenghieheufrifaideenfl emgt inolltn ladeonarkdmanialenant 4 MmteX et hod
of Figs. 3 and 4, a carrier 6 is initially shaped, thereby formng through
hol es  3fi mheha cmarinerdiofals minientp ticey s dacistivey fQhddhe hol es
have a npzzlq ghape used in spinning technagl ogy. However, the al so
have a silmpitdcigaomending fotilans s et pidHl P JRRJRTY 11 pri mary
goal of self-reinforcement through a |ongitudinal | ecul ar. ori eptation
whi ch begiesninia felenant hdeshomie dafier & 8 H‘éer%?ﬁr%%i%ﬁt s‘ﬁgwn

conprises a depression 8 on its rear_side fromwhich the h h
ext end. thfe WoIkdntg LAY gr it i AR 99 Lferlc%le% e% ?él?%l?%ﬁe ofes 7

depression 8 from the inj.ection si i ndi M th t ' [

ghggﬁefgﬁrilﬁ%fgfmﬁqu%ﬁ P _%‘?%%‘g% %eﬁ%%o%h%o@pgéi%%%l ?Rgl rrgllr (rjiO\rllvg
. Shy of . a I O | ] 1 SEBETd

The bri s’trisé‘bftf@c:aerré it ’o?“rﬁ’%/ %%%’e w%g?%g%r%%%%%a&n%eri alrd)?ggf |bﬂ ?\rllvg

the depressian 8,85 SNOMLd N PaLd | G aFuith&d GedgtiSi nce the

In accordance with the inventive method of Figs. 3 and 4, a
carrier 6 is initially shaped, thereby forming through holes
7 in the manner of spinning nozzles. Ideally, these through
holes have a nozzle shape used in spinning technology.
However, they may also have a simpler geometry to achieve, as
do spinning processes, the primary goal of self-reinforcement
through a longitudinal molecular orientation which begins

within the holes.

The carrier 6 of the embodiment shown comprises a depression
8 on its rear side from which the through holes 7 extend. The
plastic melt for the bristles 9 is injected into the
depression 8 from the injection side indicated with the
directional arrow 3 and simultaneously injected through the
through holes 7 into the molding channels (not shown) of an
injection mold which will be described below. The bristles 9
are uniformly bonded with the plastic material 10 filling the
depression 8 as shown in particular in Fig. 4. Since the
through holes are shaped similar to spinning nozzles, the

unoriented molecules 11 are initially pre-oriented when they



through hol es are shaped simlar to spinning nozzles, the unoriented

nol ecul es 11 are initially pre-oriented when they 41 enter the hole 7 and
-nearly conpletely extended in the |longitudinal direction of the bristle 9
throughout the further path of the mejt until they exit the carrier 6. ‘The
associ ated sel f-reinforcenent (through nolecular orientation) gives the
bristle 9 properties simlar to those exhibited by only extruded or spun

‘monof i | RS -1l Gote SN tAEs FOPTE &L £8ETY esxendédcin them the b
od f
a brush or allﬁeast part thereof and tﬁgﬁefor% have a correspondi ng Yo

cont our .3 ddod Su iy detrabt o GEMies 19 1sthe ougthhobgsodt coheespondi
the flnlétéﬁLbrlstle stock of the brush which gre def?gned to fgfﬂgggg te
bristle gacthedhath NoPUERe habes aneifothey ékke shenpangievzbheSherig. 6
shows the ideal case). Using spinning technology term nology, the plastic
mel t pr ogiises 4 fed see TH tetnfet tementusthoougl2 nalepelagepr e88E8H18Mni ch

passes into the insertion funnel in the formof a conic '
section divedhtlseimsestliend pnnnerthagssimibarhéOgEhaFﬁgg%gghgggg?QQEO
called shearing zone) of cylindrical cross-section which passes, via a
coni cal ¢omEnséxtoeadedner 15punnnenefélaBeREFt ed snoot hing path 16 with
reduced cross-section. The dianmeter to length ratio of the snoothing path
is between 1:1 and 1:6. A hole 7 of this shape produces optinmum stretching

and lOng%§g9igagh08£iEﬂgaéggglgﬁetQgrggggcg[eitigahh?ogﬁi§ﬁgeb%dy of
a brush or at least part thereof and therefore have a
corresponding contour. It is provided with a number of
through holes 7 corresponding to the finished bristle stock
of the brush which are designed to form one bristle each. The .
through holes are formed like spinning nozzles (Fig. 6 shows
the ideal case). Using spinning technology terminology, the
plastic melt produces the so-called melting cushion 12 in the
depression 8 which passes into the insertion funnel in the
form of a conically changing section 13. This insertion
funnel maps into the guiding path 14 (also called shearing
zone) of cylindrical cross-section which passes, via a
conical transition zone 15, into the so-called smoothing path
16 with reduced cross-section. The diameter to length ratio
of the smoothing path .is between 1:1 and 1:6. A hole 7 of
this shape produces optimum stretching and longitudinal

orientation of the molecules in the bristle 9.

To obtain a bristle-like structure, the smallest width of the
through holes 7, e.g. along the smoothing path 16, should be
<3mm. The ratio between bristle length and the smallest

cross-section of the hole 7 should be s1:5, preferably <1:10,



To obtain a bristle-like structure, the smallest width of th

holes 7, e.g. along the snoothing path 16, should be :53n;16Thgh£g??2

- between bristle length and the snallest cross-section of the hole 7 should
be <_1:5, preferably <_1:10, 42 whereigp this ratio can be up to 1:250

_ Experiments have shown that a hole having substantially only the snnbth
path 16 with an entrance region tapering dow to the dianeter thereof and

-with a dianeter I t:h rat] funl: ¥ |1eakp t i e $H [
ve: ?m tyﬁ"fﬁﬁl\ﬂaltlthqfsri C |lg>n c‘;é;rl ?:hée) un%lttﬂo fll ‘ow t'o%}raéeiillﬁfé?ﬁésgacveéﬁ*éﬁmt o
sel -1 elAber ceple aladily Mirddhe fa1lpratery dilearedmsotio patigtio ralth e. g.

X aciTitates use of a” thinner, in particular, nore flexible carrier. In
a confi qy aljion e they ol e dbdmims caswianoe wid Fametdr therentrande
di aneter of the entrance funnel of 8.5 mmand a snoothing path dianmeter of
0.5 nm ipaeasafdiefdovey cl@pitly rafio hef nbi4 byads feetan HRCRBASS The
hi gher the velocity, the steeper the velocity distribution and thé nor e
pr oni nentn tihe) ectict Feroesty ampd ivakl foletien (prtlkiBet t byl PHetConi cal
transitions. The nelt cushion 12 in accordance with Fig..6 serves as a
mel t supm@sultn torsscerlbert $eéberreppheregnerh %%nhlé%t]gﬁ%s‘t;ﬁ hgt he

invention, it is also a nelt reserve during inpj ' '
serves e&amahﬁtdxﬂmﬁteﬁi%@rl%%gF%nr?Ehet?o&:IQ%fg%%§$}9g%%$§ig%éfgkgﬁtg'and

supplied. into the through holes 7 a [ e
thinner, in partigular, more EgeggngtégggEg?[d'ng channel s as

In a configuration of the hole 7 in accordance with Fig. 6,
an entrance diameter of the entrance funnel of 8.5 mm and a
smoothing path diameter of 0.5 mm increase the flow velocity
of the melt by a factor of 28.5. The higher the velocity, the
steeper the velocity distribution and the more prominent the
shear forces, amplified to a further extent by the conical

transitions.

The melt cushion 12 in accordance with Fig. 6 serves as a
melt supply in conventional fiber spinning. In connection
with the invention, it is also a melt reserve during
injection of the bristles 9 and serves an additional
distribution function. Moreover, additional melt is supplied.
into the through holes 7 and downstream molding channels as
needed and in response to the conventional injection
pressure, to obtain perfect shape f£illing. This melt cushion
also forms a constructive part of the finished brushware
after injection in which the bristles 9 are integrated and
which, together with the carrier, forms the layered structure

shown in Fig. 3. Alternatively. the depression 8 can be



nee?ed and in response to the conventional injection pressure, to obtain
pﬁr ect shape filling. This melt cushion also forms a construétive part of
‘the finished brushware after injection in which the bristles 9 are
‘integrated and which, together with tfie carrier, fornms the layered
structure shown in Fig. 3. Alternatively, the depression 8 can be 43
subdi vi ded along the carrier 6 for formng parallel bridges or gratings to

-which the bristles are
tﬁ8“8§§£ dr knsbbesoeRsfgOpaaglali byidgkiss woul d
be at tﬁ%b%+%§é?ﬁ 2pBiAtL s ; shows a schenaglgargpresen?;SFos o?ogn

enbodi nent _of rysh
t ¥3 wﬂ@ etﬂetB§1§€i5599 6reScoaneckand.t @nF
subst an?t aft§ gpgge shape and provided with the through holggsy ?h?gggﬁ

rT:fgdtQEFE ?ﬁtge rgt§58 |@hggta@ulahﬁeraarth9|deosﬁlnbePQamﬁﬁer 6is

fliled W astlc material of the bristles 9 and connected to a

Doy 17o gugzoﬁhége{heneghanlc?lIﬁ or through injection nolding. The broom
. edges of the carrier 6 and has a_cent

casi ng %%gfoﬁ @hBW@OEIb@hémetlfhee@mbsﬁmmamﬂOmnCébé@k Ilﬁéﬂ: Qg?dle

corresponds substantially to the one of Fig. 7 ho
, wever,. th I
19 conspgushoivhiehe inanheplcastriier ﬁaﬂ@nléﬂﬁééaﬂhéfbﬁF§Fle§ IE%Q?PS ?nfgiigg

In one piece therewith. Fig. 9 shows part of an e Ias o]
brush) swberteint iEld yc pleite- sSPRORsS adh ratidad Wlte%e g If) Eﬂgzca;ﬁd

is closed at a rounded end. The tube-s
a
holes 7 through which the brlsgléga (§¥glfﬂjég£ed The rear

side of the carrier 6 is filled with the plastic material of
the bristles 9 and connected to a broom body 17 either
mechanically or through injection molding. The broom body 17
surrounds the edges of the carrier 6 and has a central handle
casing 18 for a broom handle. The embodiment in accordance
with Fig. 8 corresponds substantially to the one of Fig. 7,
however, the handle casing 19 consists of the same plastic
material as the bristles 9 and is injected in one piece

therewith.

Fig. 9 shows part of an eye-lash brush (mascara brush)
wherein the carrier 20 has substantially the shape of a tube
and is closed at a rounded end. The tube-shaped carrier 20
comprises narrow through holes 21 shaped as spinning nozzles
(Fig. 10). The melt for the bristles is injected into the
tube-shaped carrier 20 and penetrates through the through
holes2l into molding channels (not shown) of an injection
mold thereby forming closely spaced thin bristles 9. The
tube-shaped carrier is thereby completely filled with the
plastic melt to produce a cylindrical core 21 for reinforcing

the tube-shaped carrier 20. The carrier 20 and/or the core 21



conprises narrow through holes 21 shaped as spi nning nozzl [
The nelt for the bristles is injected into thg tubg-shapegscaﬁr:gF %8)énd
-pfnetrates through the through holes21 into nolding channels (not shown)
; ? ban hnjectlon ~mol d thereby formngyglosely spaced thin bristles 9. The
. tube-shaped carrier is thereby conpletely filled with the plastic nmelt to
‘ gagdgge a cylindrical core 21 for reinforcing the tube-shaped carrier 20
The carrier 20.20d) gL,LRG GOLR Zlnddasanat Ul aageleshunotie fuindl e at

_ g Srde"of "Frg. 9. The carrier 22 of the enbodiment of Fig. 11
s a Shﬁi& gylinder with a rounded end having the substantially radiaily
extendi hg“fhrough holes 7. The through holes have a dianeter/length ratio
gn_the order of 1:1. In this case as well, the plastic nelt for the
hr:stles 9 is supplied from the inside and penetrates through the through
ol es 7qhawakds i elrh@2ouifsittie temecetiynendr mind itche W ilst 12 STPTY ndi vi dual

bristles 23 can al so be holl ow for I di I qui ' '
3 . guiding e.g. aliquid
ggtsae etn l%t9 r]{g"ﬁld%ﬁjmftwrﬁl ¢ cungteds mmma@nmr@ﬁgmwgwi&@&eg%ﬁ}o?ﬁ%} E'ss
mol ding ¢ annels for the bristles 9 which formthe holl
space Ofexithadibig shiresig?3 haiceantil ¢ IThe hrartfe ¥R €tti on 019 t(r)\\(,av

bristles 9. Additional pins can be used to ovid
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the bri stilasre tiegr/ ldingiénsiats & FReditn Ve L QA oo o2 el
24 formed by the plastic 't %ﬁﬁﬁﬁ)%ﬁm} %ﬁlé?l%s. e Inner coating

well, the plastic melt(¥gr the bristles 9 is supplied from
the inside and penetrates through the through holes 7 towards
the.outside thereby forming the bristles 9. Individual
bristles 23 can also be hollow for guiding e.g. a liquid
medium. In this case, the injection mold (not shown) is
provided with displaceable pins between the molding channels
for the bristles 9 which form the hollow space of the
bristles 23 and which are removed after injection of the
bristles 9. Additional pins can be used to provide through
holes between the bristles for dispensing a medium among the
bristles. The inner coating 24 formed by the plastic melt on
the inside of the carrier 22 reinforces the partially
cylindrical carrier 22. Its inner space can be either
completely or partially filled with a further plastic
material. The plastic melt used therefor can also optionally
serve as a filling for the hollow bristles 23 and also
optionally be injected therethrough to exit at the opening of
the hollow bristle 23 and form a bristle extension of another
material. The embodiment in accordance with Fig. 11 is
suitable e.g. for toilet brushes. Spherical brushes with only
one injection point on the spherical carrier can also be

produced in a similar fashion.



the inside of the carrier 22 reinforces the partially cylindrical carrier
22. Its inner space can be either conpletely or partially filled with a
-further plastic material. The plastic nelt used therefor can al so
.optionally serve as a filling for thethollow bristles 23 and al so
~optionally be injected therethrough to exit at the opening of the hollow
bristle 23 and forma bristle extension of another material. The

-enbodi nent in accordance with Fig. 11 is suitable e.g. for toilet brushes.
Spherical brushes with only one injection point on the spherical carrier
can al sFie. 12 oskivendat hcal 3y nshaws f ashl an. bugslr yithoaskresat FREERY shows
a flat brush with a brush casing 25 and_a handle 26 which are produced in
one pi eczs eand ashamgdléenPecvhbehorr sl BRPFRFEENER IR BhBCEatedof UEABIcasi ng
25 has through hol es which extend froma thIOM/?paﬁe 27 and E€y shaped
li ke spiimlegtiorzoesblanenpidinge Foeterdr LeRe BF ushe S?F’%Pﬂeg o

I njected into the holl ow space 27 v%a one gr t Wo in'ec%'on ogg%s. The
nelt peneRFAHEER @%}%ﬁgﬂh%ﬁg BRFBUGhI TR 8s 9l%ﬂWosﬁﬁbai z 3ﬂ§nne s (not

h f L njection, ld th by f ' bristl 9, .. At
et FRAPR btk ARLRATBInROReitbe SROWRTERCTrI e nEoRor PovPEnese 27,

i nf .th ' 25, d.f ' I S4 L af t i
bar i culSEH3EERport kht TFOPCROBI SROLERSN Opoay. TpRge 17 Tig,She ereeTEn IS
SUbStant£3£lYn?gggignhsggngggsghgrm@l%uBQHEErates through the through

holes 7 into molding channels (not shown) of an injection
mold thereby forming the bristles 9. At the same time, this
plastic melt forms a core 28 which fills the hollow space 27,
reinforces the casing 25, and forms a handle region. This
reinforcement is particularly important for a blown brush

body.

Fig. 13 shows a substantially square hand brush or a support
therefore which could also be the head of a paint brush. The
carrier 6 herein is a prefabricated frame which is open on
one side and has through holes 7 on the closed side. The
bristle stock consists of an outer bristle field 29 and an
inner bristle field 30 which are hatched in Fig. 13 for
clarity. In a one or two-step injection mold process, a first
plastic melt is injected through the through holes 7 lying
within the bristle field 29 and another plastic melt is
injected through the through holes 7 lying in the second
bristle field 30 to produce bristles 31 or 32 with different
mechanical and/or physical properties. The outer bristles 31

can have a larger diameter than the inner bristles 32 (shown



therefore which could also be the head of a paint brush. The carrier 6
herein is a prefabricated frame which is open on one side and has through
-holes 7 on the closed side. The bristle stock consists of an outer bristle

.field 29 and an inner bristle field 3@ which are hatched in Fig. 13 for
~clarity. In a one or two-step injection nold process, a first plastic nmelt
Is injected through the through holes 7 lying wthin the bristle field 29

-and another.. plastli ldedie e e g)hr oty tden tdrsmidevwlvest [ ying in
t he secgﬁhaﬂiéﬁaﬁé?%giﬂd 30 to pgﬁduce bristles 31 or 32 with different
mechani ¢gls iy phyisdalopragiesdj es. The outer bristles 31 can have a
| arger dianmeter than the inner bristles 32 (shown 46 on an enl arged scal e
in Fig. 15). They can also have with different fillers or color. Figs. 16
t hrough 19 show different constructive enbodinments of the carrier 6 with
t hr ough minjses 16 wier@igh tie showendi bisrent ccop s Hi Ve | PTPRELPE  Fhese
di nensi ons generate a particularly prom nent_spinning nozzle effect
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in spinning technology. The insertion funnels and transition
zone of all embodiments in accordance with Fig. 16 through 19
have a conical angle of 60°. The opening diameter of the
insertion funnel and the inlet diameter of the transition
szone and therefore the diameter of the guiding path, also
referred to as shearing zone, is 0.6mm in each case. The melt
cushion has a thickness of 0.5mm and the diameter of the
smoothing path is 0.2mm in all four cases. The through holes
7 have differing guiding and smoothing path lengths. These
are, respectively, 1.8 and 0.88mm for Fig. 16, 1,6 and 1.0mm
for Fig. 17, 1.4 and 1.2 mm for Fig. 18 and 0.6 and 2.0mm for
Fig. 19. The longitudinal molecular orientation of the melt
is effected, in particular, by the guiding and smoothing path

lengths where the shear flow is large due to wall friction.

Figs. 20 and 21 show a tooth brush head 33, which can be
injected in one piece with the tooth brush handle 34 (not
shown in detail). The tooth brush head 33 consists of a part
35 close to the handle and a front part 36 separated
therefrom which both form the carrier for the bristles,

wherein the front part 36 is injected from a softer, e.qg.



cushion has a thickness of 0.5 mmand the dianeter of the snoothing path
is 0.2 min all four cases. The through holes 7 have differing guiding
.and snoot hing path | engths. These are, respectively, 1.8 and 0.88 mm for
.Fig. 16, 1,6 and 1.0 mm for Fig. 17, 4.4 and 1.2 nmfor Fig. 18 and 0.6
and 2.0 mmfor Fig. 19. The |ongitudinal nolecular orientation of the nelt
"is effected, in particular, by the guiding and snoothing path 1|engths
-where the, shear -fl Qw | sl | I+&id | 35 a8 B8l Eveshow a
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a part 35 cfose to the handle and a front part 36 separated therefrom
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bri st e isiqick Gailsitstis tdfe bl eshbasac BT orkage ofc FhRliRA#YE® bristles
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optionally recessed rear side. The bristles forming the
bundles 37 and the closely adjacent bristles 38 can thereby
consist of plastic materials having different properties,

color, etc.

Fig. 22 and 23 show the head of a tooth brush. Only
differences in comparison to Figs. 20 and 21 are described.
In this case, the front part 36 also comprises bundles 39,
however, the through holes 7 for producing them have a
different design. One single hole is used for forming a
bundle, as shown in Fig. 23. Fig. 24 shows the cross-section
of these through holes in an enlarged scale. They have an
insertion funnel 40, a guiding path 41 and a transition zone
42 which maps into several adjacent smoothing paths 43. The
number of smoothing paths 43 corresponds to the number of
bristles within the bundle 39 (Fig. 22 and 23). The
individual bristles 44 within the bundle 39 can have
differing lengths such that the ends lie on a sloped or
curved envelope surface (see Fig. 23). The ends are precisely

rounded.



color, etc. Fig. 22 and 23 show the head of a tooth brush. Only
differences in conparison to Figs. 20 and 21 are described. |In this case
-the front part 36 also conprises bundles 39, however, the through hol es 7
. for producing themhave a different design. One single hole is used for
formng a bundle, as shown in Fig. 23. Fig. 24 shows the cross-section of
these through holes in an enlarged scale. They have an insertion funnel
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section 45 corresponding to the insertion funnel, followed by
a substantially cylindrical, optionally slightly conical
section 46 which continues into a collar 47 on the carrier
thereby producing a longer shearing zone. At the same time,
the region 48 of the bristle 9 where the molecular
orientation has not yet or only insufficiently taken place,
is wrapped within the collar 47 of the carrier 6. The
embodiment in accordance with Fig. 26 differs from Fig. 25 in
that the carrier has a collar 49 extending into the
depression 8 whereas Fig. 27 shows an external and internal
collar 47 or 49 and the internal collar 50 of Fig. 28 has an
additional insertion funnel 51. Finally, the embodiment of
Fig. 29 is modified with respect to Fig. 28 in that the
carrier 6 has an external collar 52 which tapers in an inward

direction to produce additional confinement of the plastic

melt.

Fig. 30 shows different embodiments of bristles resulting
from through holes 7 on the carrier 6 having the same shape,
namely a smooth-walled, conically extending bristle 54, a
bristle 55 with irregular longitudinal profile, a bristle 56

with uniform longitudinal profile, and a stepped, tapering



section 46 which continues into a collar 47 on the carrier thereby

producing a longer shearing zone. At the same tine, the region 48 of the
-bristle 9 where the nolecular orientation has not yet or only

~insufficiently taken place, is wappeggw thin the collar 47 of the carrier
6. The enbodinment in accordance with Fig. 26 differs fromFig. 25 in that
the carrier has a collar 49 extending into the depression 8 whereas Fig.
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produce additional confinement of the plastic nelt. Fig. 30 shows

di fferent enmbodinents of bristles resulting fromthrough holes 7 on the
carrier Bifavingahde3sasrowhapearrharebywatbmbbrbughl hedescdnpod |y
extending bristle 54, a bristle 55 with irregular |ongitudinal profile, a
bristle &prakssbonni 8oam Bengrindidnkkfpreti wherahn ahst éppegtedapering 49
bristle 57. These can be produced through injection nolding wth |ayered
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through holes 7 and depressions 8 as described before rein_the
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as hollow bristle 60 with open ends 61.. The . h
62 or 63 is obtaineg by dgsposing %is%EL%QA %C%haping pins

(not shown) at the injection side which are introduced
through the through holes and the molding channels (not
shown) prior to extruding the bristles. The plastic melt for
the bristles 58 or 60 injected into the depression 8 is
annularly injected through the through holes 7 between the
molding channel and the inserted pin, wherein a longitudinal
orientation on the inner wall of the molding channel and on
the wall of the shaping pin is effected due to wall friction
and increased melt speed such that self-reinforcement through
longitudinal molecular orientation is ensured over the entire

cross-section and length of the hollow bristle.

Fig. 33 through 35 schematically show part 70 of a multiple-
component injection mold, wherein this part comprises the
molding channels 71 for the bristles which are each disposed
in correspondence with the arrangement of the bristles in the
bristle stock of the finished brushware. The upper part of
the representation shows molding channels 72 having a semi -
circular cross-section, the central part shows molding
channels 73 with square cross-section and the lower part

shows molding channels 74 with circular cross-section. The



62 or 63 is obtained by disposing displaceable shapin [
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-mol di ng channel's (not shown) prior to extruding the bristles. The plastic
nmelt for the bristles 58 or 60 injectgd into the depression 8 is
~annularly injected through the through holes 7 between the nolding channel
and the inserted pin, wherein a longitudinal orientation on the inner wall
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Fig. 36 shows an injection mold unit 77 with a multiple-
component injection mold whose normally stationary part 78
has a supply channel 79 for the plastic melt of the bristles
and a molding space80 in which the pre-fabricated carrier 6
with through holes is inserted or directly produced through
injection. The further displaceable part 81 has the molding
channels 71 for forming the bristles. The embodiment shown
finally comprises a third part 82 with a cavity 83 into which
the melt injected via the feed channel 79 through the through
holes (not shown) of the carrier 6 and into the molding
channels 71 enters to f£ill this cavity and form a plate-like
abutment 84. Fig. 37 shows details in the region of the mold
separating plane between the parts 78 and 81 of the injection
mold unit 77. After injection molding, the part 82 with the
plate-shaped abutment 84 which connects the ends of the
bristles 9 is first displaced in the direction of the arrows
such that the bristles 9 are stretched thereby producing
bristles 85 having a further improved longitudinal
orientation of the molecular chains. Stretching can be
carried out directly after injection molding or after a

certain time depending on the plastic material and the



makes renoval in the direction of the nolding channels diffi

plates 75,76 can be slightly displaced in thg direction off;ﬁglébugrg
-arrow. Fig. 36 shows an injection nold unit 77 with a multiple- conponent
~injection nold whose normally stationagny part 78 has a supply channel 79
_for the plastic nelt of the bristles and a nolding space80 in which the
pre-fabricated carrier 6 wth through holes is inserted or directly
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bristle ends. The plastic melt is also injected through the

through holes 7 of the carrier 6 into the molding channels 71

until it reaches the end plate 88. Ventilation can occur in
the separating plane between the plates 87 - as is known from
conventional injection molding in the mold separation plane.
The plates 87 and 88 can be displaced with respect to the
carrier 6 or the stationary part of the injection mold either
individually or, as shown in Fig. 41 and 42, in groups. This
can be effected in one step (see Fig. 41). However, the end
plate 88 is preferably removed first, optionally together
with the directly following plates 87, and the bristles 9 are

initially removed in a region of their ends and subsequently

along their remaining lengths.

As is indicated with the double arrow in Fig. 41, the plates
87, 88 can also be displaced in an oscillating manner
transverse to the molding channels 71 or rotated so that the
bristles are subjected to an alternating bending loading
relative to the carrier 6 which leads to a self-reinforcement

near the surface of the bristle at the bending location to



produced bristle geonetry. Figs 40 through 49 show an injection nold 86
havi ng nmol ding channels 71 which consists of individual plates 87 |ayered
.transverse to the axis of the nolding channels 71, and an end plate 88
_wherein the plates 87 each constitute g | ongitudinal section of the
~mol ding channel 71. The end plate 88 forns the bristle ends. The plastic
nmelt is also injected through the through holes 7 of the carrier 6 into
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occur in e sepdrating ane between the plates 87 - as is known from
convent hgnal, jij ection nolding in the nold separation plane. The plates 87
and 88 can be displaced with respect to the carrier 6 or the stationary
part of the injection nold either individually or, as shown in Fig. 41 and
42, in groups. This can be effected in one step (see Fig. 41). However,
the end oy adred 8914 Se PE®f £ apt¢f ¢ pabledetchangeapt eohal f9rmogether 2fith
the directly following plates 87, and the bristles 9 are initially renoved
in a regmmmdént hihr erdstcningubsedibhergnt atengouréi pnr Ehai hrﬁatﬁéﬁgt hs.
As is indicated with the double arrow in Fig. 41, the glaéea 87, 88 can
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channels 71 or rotated so that the bristles gre subjgﬁteg totgg 9
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self-reinforcenent near the surfa f th i I ndi ng | i on
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segmented parallel to the molding channels as described in
connection with Fig. 33 through 35. If the rounded head 90 is
merely an abutment for stretching the bristles 9 which is to
be subsequently removed, this can also be effected through
transverse displacement of the end plate 8 which then

functions as a cutting plate.

Fig. 44 shows another embodiment of the end plate 88. It also
has rounded enlargements 91 which have a longitudinal profile
92 on their injection side. For mold removal, the end plate
88 is first removed and the heads formed in the rounded
enlargement 91 are reshaped to be parallel to the bristles
while simultaneously being provided with a longitudinal
profile 93. Mold removal in the manner described in

connection with Fig. 41 and 42 then follows.

Figs. 46 and 47 show still another embodiment of the end
plate 88 having a section 94 with increased conical tapering
and a subsequent enlargement 95 such that the injected
through bristle 9 comprises a firstly narrowed and

subsequently thickened end. Through removal of the end plate



further inprove the flexibility and bend recovery of the bristle. The end
plate 88 is preferably exchangeable to formeither an abutnent for
-stretching or different contours on the bristles 9. Fig. 43 shows such an
. end plate 88 having rounded enl argemergys 89 to forme.g. a round head on
~the bristles 9. For renoving the bristles, this end plate 88 is al so
segnented parallel to the nolding channels as described in connection with

“Fig. 33_8t8hroﬁ]ig}‘l}?%stﬁrfor{@epiwwckmaﬁrﬁ&ié i 1B 1ot &t St @bl NG Or

stretching es 9 which is to be subsequently renoved, this can
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| ongi tudinal profile 92 on their injection side. For nold renoval, the end
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described in connection with Fig. 41 and 42 then follows.. Figs. 46 and 47
show st itemarsttitee Erbotemeht erds the %%dth%l%Eésﬁkeﬁav¥ﬁgt%¢section 94 with

increased conical tapering and a subsequent en|argenent 93 such th
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t hi ckened end. Through, renpval of ‘
are subsequeékly separagedﬁhfneggiglggge as well, an

oscillating transverse motion of the end plate 88 can
introduce an alternating bending loading in the region of
reduced bristle cross section in the transition to region 96

to provide a reserve degree of flexibility.

Fig. 48 and 49 show an injection mold 86 for producing so-
called finger bristles. In this case, the end plate 88 of the
plates 87 of each molding channel 71 has several molding
channels 98 of a smaller cross-section which conically taper
from the separating plane between the end plate 88 and the
next plate 87 and being optionally provided with small
enlargements at the end. For removal, the end plate 88 1is
first displaced thereby sizing and stretching the plastic
mass located in the molding channels 98. Each individual

bristle 9 comprises finger-like extensions 99 at its end.

The molding channels 71 in the injection mold 86 can be
aligned with the through holes 7 in the carrier 6 such that
the bristles 9 extend perpendicular to the carrier 6 as shown
in Fig. 50. The molding channels can also be disposed on the

carrier 6 at an angle with respect to the through holes 7 to




53 88 only the front part of the bristle is stretched as sh i i

and its diameter is reduced such that the produced bristfeorg tL?nE;?.iﬁY

the front region 96 than in the other region but has high bending fatigue
. Strength due to the additional stretcddng. The end plate 88 is al so

segnented to renove the thickened ends 97 of the bristles. If the

t hi ckened ends 97 serve only as abutnment for stretching, they are
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to provide a reserve degree of flexibility. Fig. 48 and 49 show an
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the end plate 88 of the plates 87 of each nolding chanpel 71 has sever al
mol di ng faireedcby @8oendalnnbhe ePoEF8SBOBRERY OROWAIER EOAFEEITY taper from
the separating plane between the end plate 88 and the next plate 87 and
being optionally provided with small enlargenents at the end. For renoval,

the end plate 88 is first displaced thereby siz] [
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as shown
which is formed of a hollow bristle 104 and a core bristle
105. The hollow bristle 104, described with reference to
figures 31 and 32, can be injected through annular guiding of
the melt through the through holes 7 of the carrier 6 and the
core bristle 105 is then injected into the hollow core. In
the present embodiment, the hollow bristle 105 comprises
perforated holes 106 through which the plastic material of
fhe core bristle 105 outwardly penetrate to form projections
107. The composite bristle 103 in accordance with Fig. 53
consists of a hollow bristle 104 and a core bristle 105 with
perforations 108 on the hollow bristle 104 extending in the

injection direction through which the melt of the core

bristle 105 extrudes to form finger-like projections 109.

In the embodiment in accordance with Fig. 54, the composite
bristle 103 consists of a hollow bristle 104 and a core
bristle 105, wherein the hollow bristle comprises
perforations 110 at its end through which the melt of the
core bristle 105 extrudes to form finger-like projections

111.



in Fig. 50. The nolding channels can al so be disposed on the carrier 6 at
an angle with respect to the through holes 7 to 54 produce a bristle 100
extending at a corresponding angle. Fig. 51 shows an enbodi nent wherein
_the carrier 6 conprises a bristle 10lg¢li sposed at an angle and a bent
bristle 102 forned by a bend in the correspondi ng nol di ng channel .
"Finally, Figs. 52 through 54 show sone enbodi mnents of conposite bristles

-whi ch camn Der-o oskicet bgRCEDT SRbE eaVE £ BrehBeehpy¥@hbresBENOd. Fig. 52
shows a conposite bristle 103 which is forned of a hollow bristle 104 and

a core hudsdderril®moToechontovebristbe dN4ingleact bhemondt bnr etesence to
figures 31 and 32, can be injected through annul ar guiding of the nelt
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then injected into the hollow core. In the present enbodi ment, the hol | ow
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material of the core bristle 105 outwardly penetrate to form projections
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mold 116 and an annular mold 115 both of whose facing
surfaces are channeled in the longitudinal direction to
define intermediate mold channels 117 having a circular
cross-section. Fig. 57 and 61 and Fig. 58 and 62 show mold
elements 140 having a plurality of concentric dispositions to
generate a concentric configuration of molding channels 114,
117. These mold elements 140, which can constitute an
independent injection mold or a portion of an injection mold
in accordance with Figs. 36 to 42, can be used to produce a
bundled configuration of bristles. These bordering components
112, 113 can preferably be axially displaceable relative to
each other, e.g. sequentially from the inside towards the
outside, to remove the bristles from the mold following
injection of the melt through the carrier through holes and

into the molding channels 114, 117.

Figs. 63 to 68, illustrate additional variants of composite
bristles. The composite bristle 103 in accordance with Fig.
63 consists of a massive core 119 and é thin jacket 120 which
can be made from different plastic materials or from filled

or not filled plastic materials, as described above for




perforations 110 at its end through which the nelt of the core bristle 105
extrudes to formfinger-like projections 111. 55 Figures 55 through 62
show di fferent enbodi nents of concentric nold elements 140 of an injection
.mold in cross- section and | ongitudi nab6section. Fig. 55 shows a profiled
core nold 112 which is e.g. channeled parallel to the axis, and a hollow
cylindrical annular mold 113 which define the nolding channels 114 at
-their musmpdyitachngspeespheheeshinFigck8® $hdwsanhpradscei at ddsplay
| ongi tudi nal section. The nold elenent 140 in accordance with Fig. 56
consi st sobfwaaroie comhedctiiénawiithnthanapbae hdPdagishBoeRref 1dfose facing
surfaces are channeled in the longitudinal direction to define
i nt er redbetemes| exphapfevsth1InAnepAdnE WPREuUl ar cross-section. Fig. 57
and 61 and Fig. 58 and 62 show nold elenents 140 having a plurality of
concentric dispositions to generate a concentric configuration of nol di ng

channel s 114, 117, Th 1
|n?ﬁpgndgh? FPTREEL bR ﬁ%FEtB? éoagggltac8ﬁgﬁﬂcﬁn Eﬁagﬁcon?g %%%accordance
Wi i gs can_be b
grlsflesoirﬁeggrﬁo%aer?ﬂa 80#%§ﬁ8ht%85 5C3E1é50§%9pre B%Fg%%%kegﬁeﬁry
i spl aceagbl e at t
Cowar do e BheorhEteps rBRUnPpACEpIS: PpnBBHLEY Fﬁ%%feéq?gf o ng

injectiopg Of;Ebg BBl L EBraughst Beacanr ik etheayaleh@boerands and a

jacket 125,

The cross-section of the core and covering bristle must not
necessarily be circular. Fig. 66 shows a composite bristle
103 with a triangular core 126 and a jacket 127 supplementing
same into a circular shape, whereas Fig. 67 shows a composite
bristle 103 with a triangular cross-section with the core 128
being oriented diagonally with respect to the sguare cover
129, Fig. 68 shows a composite bristle 103 with a
longitudinal profile wherein the cross shaped core 130
extends to the periphery of the second component 131 which
otherwise fills the cross-shaped portion. The different
hardness and/or different f£illing of the plastic materials
for the core 130 and the cover 131 produces harder working
surfaces on the exposed ends of the cross-shaped core.
Finally, Fig. 69 shows a composite bristle 103 whose
secondary binding forces are reduced through incorporated
border layers 132. These are reduced during use or
arbitrarily through mechanical forces such that the bristle

is split into sector-shaped fingers.



into the nolding channels 114, 117. Figs. 63 to 68, illustrate additi onal
variants of conposite bristles. The conposite bristle 103 in accordance
with Fig. 63 consists of a nassive core 119 and a thin jacket 120 which
.can be made fromdifferent plastic mat®rials or fromfilled or not filled
plastic materials, as descri bed above for 56 conposite bristles.
j acket 120 can produce a display of wear in connection with the core 119
The conposite
bristle 103 in accordance with Fig. 64 consists of a core 121 and a j acket
122 which is thicker than that of Fig. 61, whereas the three-fold
conposite bristle 118 consists of a core 123 and an internedi ate | ayer 124
and a jhcketeti2éd fibe proésesectbnuShWarﬁecempélahHGCQVelEﬂgtbpn§tIe must
not necessarily be circular. Fig. 66 shows a conposite bristle
triangul ar corerien &Y @nﬁabké§t1§$ é%bp@@nén@?ﬁéabéﬁnﬁlﬁﬁPbca circul ar

-as the core 119 becones exposed gtidimd ncreasi ng wear

shape, whereas Fig._ 67 shows _a conposite bristle 103, w
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2.

the carrier (6) is produced having through holes (7)
acting like spinning nozzles (spinneret) and

the through holes (7), to which the channels (71)
connect, have a minimum width of < 3 mm along at
least a portion of their depth,

with the ratio between this width and the melt flow
path, resulting from the depth of the through holes
(7) and the length of the channels, being chosen to
be < 1:5, and

the plastic melt is injected from at least one side
of the carrier (6), the introduction side (3) of the
melt, through the through holes (7) and into the

channels (7) to form the bristles.

Method according to claim 1, characterized in that the

ratio between the smallest width of the through holes and

the flow path of the melt is <1:10.

to
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for the core 130 and the cover 131 produces harder working surfaces on the
exposed ends of the cross-shaped core. Finally, Fig. 69 shows a conposite
bristle 103 whose secondary binding forces are reduced through
.incorporated border layers 132. Thesesgre reduced during use or
arbitrarily through mechanical forces such that the bristle is split into
sector-shaped fingers. 57 Clains 1. Method for producing brushware

-conpri si By amMekhadt ofneladar @i, etvheGpiandhbr ratliesbetweeh aheolstaillegd astic
mat eri al di sposed thereon, wherein the bristles are produced fromthe

pl astic mel twhithnpécthenthwbdghghodes (B)i snhikdeitbleafédwnplading fchdrel s
(71), characterized in that the carrier (6) is produced having through
holes (7) awelhgibi kP &pi AnA§-nozzl es (spinneret) and the through hol es
(7), to which the channels (71) connect, have a mninumw dth of < 3 mm
along at |least a portion of their depth, with the ratio between this wdth

and the nelt flow_ path, resulting fromthe depth qof the through _holes (7)
and the fenglfRtbpPdt RECORLARE! O SgFH@ &ho§@ﬁrﬁﬁteﬁé23d19§,%%%ftqﬂ?pnastic

?ﬁiﬁohﬁci?%ﬁ% ?gggbggbg%sLﬁZ§ta%gep§%g§de%waQ %a&%E%Et$%hhaﬁh%nd/or
transverse cross-section and/or the injection pressure is
selected such that the melt passing into the through
holes (7) undergoes a longitudinal molecular orientation

at least in the peripheral region of the bristles.

5. Method according to any one of the claims 1 through 4,
characterized in that the through holes (7) in the
carrier (6) have a depth which is sufficient to permit
the carrier (6) to surround the injected through bristles
(9), at least in that region where the longitudinal

molecular orientation is insufficient.

6. Method according to any one of the claims 1 through 5,
characterized in that the bristles (9) are injected in
different lengths such that the ends of the bristles on

the finished brush form an envelope which is not flat.

7. Method according to any one of the claims 1 through 6,
characterized in that the bristles (9) are injected

having ends with different shapes.



melt, through the through holes (7) and into the channels (7) to formthe
bristles. 2. Method according to claim11, characterized in that the ratio
bet ween the small est width of the through holes and the flow path of the
_melt is :51:10. 58 3. Method of claim 22 wherein the ratio between the
smallest wdth of the through holes (7) and the flow path of the nelt is
up to 1:250. 4. Method according to claim1l, characterized in that the

-t hr ough Bol eMethpdapecordiingedoniany @nieowdi ttid realia iaed/lorthrqugds ver se
cross-section and/or the injection pressure is selected such that the nelt
passi ng i nt ochhoachesigied i3 dhatythendrigfddesa (OnGirudit@C iRt ecul ar
orientation _at |east in the peripheral region of the bristles. 5. Method
accor di ng t ohaNyngné erofid ﬁqﬁ§%F%+wough 4, characterized in that the
t hrough holes (7) in the carrier (6) have a depth which is sufficient to
permt the carrier (6) to surround the injected through bristles  (9), at

| east in_that regi.on where the | angjtudi I 1 i i i

i nsuf fi cPent ?Vjeé.% ta‘r?é:&’rad?&?r g"longarg}o Oé%ﬁéy%?net%%) c?lh(%eir@% alf)n%ﬁ};ﬁé %'gthS,
characteri zed,i_n.t o rj I 42 i idf ngt h
such t hat thgh«?ﬁ s?h%#lt%(;% E‘er% iﬁaﬁ tg% pslhagstjfllr&ni S lgg fb%st%{éf ok?frfé%anlééﬁvgl o;e

whi ch i's N0t 4 3l o ¥R} tth AP Al et IS Hdes | B7TEEQ €T ough

produce hollow bristles (58, 60).

10. Method according to claim 9, characterized in that, after
injection of the hollow bristles (104), at least one
further plastic melt is injected therein to produce a

core {(105) bristle.

11. Method according to one of the claims 9 or 10,
characterized in that the hollow bristle (104) is
injected to have perforations (106) and the further
plastic melt for the core bristle (105) passes through
the perforations, thereby forming projections (107) on

the bristle (103).

12. Method according to any one of the claims 1 through 8,
characterized in that a core bristle (105) is initially
injected and at least partly surrounded by a plastic melt

to produce a hollow bristle (104) with core.

13. Method according to any one of the claims 1 through 12,
characterized in that the carrier (6) is provided with at

least one depression (8) on its side (3) receiving the



characterized in that the bristles (9) are injected having ends with
different shapes. 59 8. Method according to any one of the clains 1 through
7, characterized in that the bristles (9) are injected having a profiled
.surface. 9. Method according to any ongpof the clainms 1 through 8,
characterized in that the plastic nelt for the bristles is annularly

gui ded t hrough the through holes (7) to produce hollow bristles (58, 60).

-10. Method age0edi REthoat! 2eds?, cabatacbaphz 8dlien ektandialgt eheriefirent i on of
the hollow bristles (104), at |east one further plastic nelt is injected
therein to ptoduhe appestiag( $Q8k,bwhetledn the Mephedsdonor@lngst @tone of
the clains 9 or 10, characterized in that the hollow bristle (104) is
injected to heastppefoiafilgnsifled) wand the Pleshdc melldst(ld)meit tthe the
core bristle (105) passes through the perforations,, thereqy form ng

proj ections brd®rles (Pheduriizgl énjegyion1of Mehd&Fiscd@sdi?d to any one of
the clains 1 through 8, characterized in that a core bristle (105) is
initially injected and at |east partly surrounded by a plastic nelt to

produce a hollow bristle (104) with core. 13, Methad acgcordi ng.t ny one
of the ciL4i-n¥ethed BGGRTEANT CRaPRY: &P, 8F iThe: I lf‘We(ic3"tl"rri°é’rg"1"( gL)Za is

provi ded mﬁtghggacterized in that a space-defining carrier (20) is

produced with through holes (7) acting like spinning
nozzles and the plastic melt (21) for the bristles (9) is
injected through the through holes (7) from the inside of

the carrier.

15. Method according to claim 14, characterized in that the

carrier is produced as a tube section (20).

16. Method according to claim 14 or 15, characterized in that

the tube section (20) is closed at least at one end.

17. Method according to claim 14, characterized in that the
hollow space enclosed by the carrier (20) is at least
partially filled with the plastic melt (21) for the

bristles (9).

18. Method according to any one of the claims 1 through 17,
characterized in that the carrier (6) with through holes

(7) is produced from plastic through injection molding.

19. Method according to any one of the claims 1 through 17,

characterized in that the carrier (6) with through holes



| east one depression (8) on its side (3) receiving the 60 nelt, with at

| east one through hole extending therefrom to the opposing side, wherein
the depression (8) is at |least partially filled with the plastic nelt (10)
.of the bristles (9) during injection agd1the bristles (9). 14. Method
according to any one of the clains 1 through 12, characterized in that a
space-defining carrier (20) is produced with through holes (7) acting like
-Spi nning nozzl)es sangdifdfladd afd tidsddtddridde ddisijesti®) nsld
injected through the through holes (7) fromthe inside of the carrier. 15.
Met hod accor di?vg tawdirey mhd, chararelst et1Dedom thmatbtiwecledmr t9)er i s
produced as a tube section (20). 16. Method according to claim 14 or 15,
characterized in that the tube section (20) is closed at |east at one end.
17. Method according to claim 14, characterized in that the hollow space
encl osed 28y Methast Fagondgg i AnY g ohahe F134ims |1 dehxpught h@: pl astic
melt (21) for the bristles (9). 18. Method according to any one of the
clains 1 thr GR@AFarteridng da dhidtedhit 519 he(®ardte P85 4#% h (P hr ough

holes (7) i%ﬁproduc d fromplastic through in'ection_nnldiqgg 19. Met hod
accordi ng to 3% wste Hé“c‘?a’?"f%"‘iormﬁ‘}%b% OF MUt L CRROBERY i n that the
carrier (6) V:\L'in:[jrzac}tr}.ro%u%olhé)j!negs p6rlocess, wherein the carrier (6) with
through holes (7) is first injection molded and the
plastic melt for the bristles (9) is then injected

through the through holes (7).

21. Method according to any one of the claims 1 through 20,
characterized in that the through holes (7) in the

carrier (6) are aligned with the channels (71).

22. Method according to any one of the claims 1 through 20,
characterized in that the holes (7) in the carrier (6)

are at an angle with respect to the channels (71).

23. Method according to any one of the claims 1 through 22,
characterized in that the holes (7) are provided with a
cross-section which narrows from the melt feed side (3)
of the carrier (6) towards the opposing side in the

manner of a spinning nozzle.

24. Method according to claim 23, characterized in that the
holes (7) in the carrier (6) are provided with a

gradually tapering cross-section.



(7) is prefabricated and inserted into an injection nold (77) having the
channels (71) for the bristles (9). 20. Method according to any one of the
claims 1 through 18, characterized in that the carrier (6) and bristles
~(9) are produced in a two-conponent orgomul ti-conmponent injection nolding
process, wherein the carrier (6) with through holes (7) is first injection
nol ded and the plastic nelt for the bristles (9) is then injected through

-the throygh bleda Bocodhi MR 1306OTY NGt ATh AL % t0es ol 2
t hrough 20, charactefﬁzedjﬁﬁ t hat t he through ‘hol'es (7 T e:@bgﬁ?ger

(6) are alignred wWoilkst hg)chamgmidba wadh Neiihad Acedidy die agygene of

the clains 1 through 20, <characterized in that the holes (7) in the
carrier (6) (3newhleran teghelw tils rlegpect to the channels (71). 23. Method
according to any one of the clains 1 through 22, characterized in that the
holes (7) are provided with a cross-section which narrows fromthe nelt
feed side (3) of the carrier (6) towards the opposing side in the manner
of a spi Bhi-nYetdwd accardivs Hod aast ard o ttdec Icliahn@3,2 X Hhvamtgh i Z%d i n
that the holes (7) in the.carrierﬁégz are provided with a gradually

t aperi ng cros®agaetiesiizesh 175 thady Fd@di (g taéTQ:IFéﬁQﬁlzd@CngJZl‘élb a
characterized in that the holes (7) are provided with inlet slopes on the
si de collar (47, 49) on the feed side for the melt and/or on

the opposing side.

27. Method according to any one of the claims 1 through 26,
characterized in that the holes (7) in the carrier (6)

have a longitudinal and/or transverse profile.

28. Method according to any one of the claims 1 through 27,
characterized in that the holes (7) are introduced in the
carrier (6) in accordance with the arrangement of the

bristles (9) on the finished brushware.

29. Method according to any one of the claims 1 through 28,
characterized in that at least portions of the carrier
(6) are produced from at least two layers of different

materials.

30. Method according to any one of the claims 1 through 29,
characterized in that the bristles (9) are injection

molded from at least differing plastics.



(3) where the nelt is fed. 26. Method according to any one of the clains 23
t hrough 25, characterized in that the holes (7) are provided with a

collar (47, 49) on the feed side for the nelt and/or on the opposing side.
. 27. Method according to any one of thesglains 1 through 26, characterized
in that the holes (7) in the carrier (6) have a |ongitudinal and/or
transverse profile. 28. Method according to any one of the clainms 1 through

27,  chagpctesinsd ddcdP@ingheohelesm(7) enerasteodpeadinnthbhe, afiterer (6)
in accordance with the arrangenent of the bristles (9) on the finished

brushware. 20hdkthed eseeughnghéocanyiene (6f,tbrechaisslést HBouglre28,
characterized in that at |east portions of the carrier (6) are produced
fromat |easstiswchaefessony thélerentirenlengdhsor3dn Kethdédnaccording to
any one of the clains 1 through 29, characterized in that the bristles (9)
are injection nolded fromat |east differing plastics. 63 31. Mthod
according to claim1, characterized in that, after_ injection through the
carrier 33),Mebko@rpEt FeainoPlar ehazprsesheqdatonghekeitheeRtiits 4e8hgt h or
in sections. 32. Method of claim 31, .characterized in that the bristles
are stretche@r%rSEEﬁFCh§¢n§rtEﬁgFlESFBFCE?nﬁﬁéFogorﬁﬁfePﬁg/Pﬁg bendi ng

forces. ) .
alternating bending forces.

33. Method according to claims 1 and 31, characterized in
that the ends of the bristles facing away from the
carrier (6) are provided with abutments (84) during
injection and the bristles (9) are stretched by a pulling
force to increase a separation between the carrier (6)

and abutments (84).

34. Method according to claim 33, characterized in that the

abutments are formed as thickenings (96).

35. Method according to claim 34, characterized in that the
thickenings (90) are aligned with the bristles (9) during

stretching of the bristles (9).

36. Method according to claim 33, characterized in that a
plate-shaped abutment (84) is injected onto the ends of
the bristles (9) to connect them together, and the
abutment is separated after stretching of the bristles

(9) to thereby form free bristle ends.



33. Method according to clainms 1 and 31, characterized in that the ends of
the bristles facing away fromthe <carrier (6) are provided w th abutnments
(84) during injection and the bristles (9) are stretched by a pulling
_force to increase a separation betweensdhe carrier (6) and abutnents (84).
34. Method according to claim33, characterized in that the abutnents are
formed as thickenings (96). 35. Method according to claim34, characteri zed
-in that {he véthekeatagsd{Rg) tarelaingbad whahatherbeedt iesther diwei ng
stretching of the bristles (9). 36. Method according to claim33,

char act er i zegepairs bodn abepwaer- shapeduabenieriB4(829)i endnjtbet €64 T&HEF t he
ends of the bristles (9) to connect themtogether, and the abutnent is
separated af (&) ssrerafiaylyf inheebpedties (9) to thereby formfree
bristle ends. 64 37. Method according to claim 33, characterized in that
the separation between the abutnent (84, 90) and the carrier (6) is
gradual Iy increased. 38. Method according to an% one oé %gg clg 1
through 3%; MehhedcREFPFEANPntPhERYt RBSHPESEPES LY ™8, A6 zed * after
injection and/or after stretching. 39.. Method a rdi.ng lai ,

char act eri ze@nNpRAEREF 1ERE 1EthPgrtgé)bﬁﬁﬁﬁgfﬁquﬁjg%?bgkﬁﬁigiﬁgiﬁistles
(9) Ts comnggied 19,8 biush Bagy- ndket WRNdkLAggEans,

39. Method according to claim 1, characterized in that the
carrier (6) with the injected through bristles (9) is

connected to a brush body and/or handling means.

40. Method according to claim 1, characterized in that the
same plastic material is used for the carrier (6) and the

bristles (9).

41. Method according to claim 1, characterized in that
plastic materials with different modifications or
different colors are used for the carrier (6) and the

bristles (9).

42. Method according to claim 1, characterized in that
plastic materials are used for the carrier (6) and the
bristles (9) which weld together during injection of the

plastic melt for the bristles.

43. Method according to claim 1, characterized in that at

ljeast the bristles (9) comprise plastic materials or



40. Met hod according to claim1, characterized in that the sane plastic
material is used for the carrier (6) and the bristles (9). 41. Method
according to claiml1, characterized in that plastic materials with
~different nodifications or different €8lors are used for the carrier (6)
and the bristles (9). 42. Method according to claim1, characterized in
‘that plastic materials are used for the carrier (6) and the bristles (9)
-whi ch wel d tpgesbée daterdalnméctiaesofvitche fijlastsi dnfdiuenicdmg et st | es.
43. Method according to claim1l, characterized in that at |east the
bristles (9)chempciie phasucalnaUemmaMSC@ﬂ O3 plsage EUePEaTigs .ni xt ur es
with fillers influencing their chem cal, physical, nmechanical or usage
properties. 44. Method of claim 43, characterized in that plastic having
an anti bacterial additive is used for the bristles_and/qr carrier, 45

Met hod aééer MPEGOLE0 O&l SLAIES 43chshecratierdd ot hdhah Ras tH% Rsep

fillers. 46. Method accordl g ai m,44 ar.act |z d.i that rs
are used whi 8R ARVe échﬁdFﬂ ﬁﬁ%&ﬁ1W? it P@f@t ﬁér % grea &t ﬁ%ﬁ t he
narrowest crgss-section of the holes (7) in the carrier (6) 47. Met hod
accordi ng t o“8F&*f45 or 46, characterized in that

45. Method according to claim 43, characterized in that

fibers are used as fillers.

46. Method according to claim 44, characterized in that
fibers are used which have a length which is at least
partially greater than the narrowest cross-section of the

holes (7) in the carrier (6).

47. Method according to claim 45 or 46, characterized in that
fibers are inserted which are made from a plastic
material having a melting temperature close to the
melting temperature of the plastic material for the

bristles (9).

48. Method according to any one of the claims 45 through 47,
characterized in that fibers of extrusion-spun

monofilaments are used.

49. Device for the production of brushware with at least one
carrier (6) and bristles (9) from a moldable plastic
material disposed thereon, the device consisting

essentially of an injection mold(77) with at least one



fibers are inserted which are nade froma plastic material having a
nelting tenperature close to the nelting tenperature of the plastic
material for the bristles (9). 48. Method according to any one of the
~clainms 45 through 47, characterized irmedhat fibers of extrusion-spun
nonofil aments are used. 49. Device for the production of brushware wth at
| east one <carrier (6) and bristles (9) froma noldable plastic nmateri al
-di sposed t herfemd dienrdelvi €89 cditsr < ipiastessemin) landfdaefinin@canon

mol d(77) with at | east one 66 feed channel (79) for a plastic nelt, and
defining an aatfjearantt cliemiber (B0) for the carrier (), amd with nol di ng
channels (7) extending fromsaid chanber into which the nelt is injected
t her eby f or nimeg dimg thannelks (Phaasendinedrom t9aid chambperrigsp with

t hrough holes (7) acﬂlgi£ike §pjnni$g nozzl es (spinneret) are 1insertable

into the chaBech die Mt Hpt cNIREE Y ERETRRY nkPITHRE htRf R BSERe4&I ong at

the ol ti ng HRFARISE 144 HOL QU GhUrHETL Fr (§ hj Gekh T HEE Rt nolt
ko the Chapel sceli ol e LAkl e heLYeRt, 1o el et di of the
length of theinsertable into the chamber (80), the holes having a
minimal width of < 3 mm along at least a portion of their
depth and joining the molding channels to connect the
molding channels to the feed channel for injecting the
plastic melt into the channels, wherein the ratio between
the smallest width of the holes and the length resulting

from the depth of the holes (7) plus the length of the

molding channels (71) is <£1:5.

50. Device for the production of brushes with at least one
carrier (6) and bristles (9) of a moldable plastic
material disposed thereon, consisting of a multi-
component injection mold (77) with at least one feed
channel (79) for the plastic melt, a molding space (80)
for the carrier (6) and molding channels (71), extending
from the molding space (80), into which the melt is
injected thereby forming the bristles (9), characterized
in that part of the injection mold comprises a further
feed channel opening into the molding space to accept a
plastic melt for molding a carrier (6) having through
holes (7) acting like spinning nozzles (spinnerets), the
through holes (7) having a minimal width of < 3 mm along

at least a portion of their depth, wherein the through



mol di ng channels (71) is <_1:5. 50. Device for the production of brushes
wth at | east one carrier (6) and bristles (9) of a noldable plastic

mat eri al di sposed thereon, consisting of a multi- conponent injection nold
(77) with at | east one feed channel (%9 for the plastic nelt, a nolding
space (80) for the carrier (6) and nolding channels (71), extending from
t he nol di ng space (80), into which the nelt is injected thereby formng

‘the bristlesho9bs QNI TS iaZ Rnridt il Hethecdt dHE rdlBiGld Whahéh s
conprises a further feed channel opening into the nolding space to accept

a plastic mght)f ehd@hd Feed ManrRyl (@)8)hasmdrdivdiigly tot@sgi 7§hacting
|l i ke spinning nozzles (spinnerets), the through holes (7) having a m ni nal
wi dt h of < 3plasaliengelat irgastthe parlidiory afhdareds defth, aderghe t he

t hrough 67 holes (7) forma connection between the nol ding channels (71)
and t he feedreafttdonbette®n ftire ismjaddtdaty widbuglf tihe Piemidl hasles| ATb t he
nol ding channels (71), and the ratio between the snmallest width of the

t hrough hol een@7p length |rasplt inss finamhdhe darte afepile dFh%IR hr ough
holes (7) and the length of the nolding channels (71) is < 1:g. 51, Device
accordi ng t obol&smFd @ndEhe Hangtie QL dde MR (Fhannii® betheth the

smal | est width of the through holes (7) and the length resulting fromthe
depth of theSl:>.

51. Device according to claim 49 or 50, characterized in that
the ratio between the smallest width of the through holes
(7) and the length resulting from the depth of the
through holes and the length of the molding channels (71)

is from <£1:10 to 1:250.

52. Device of claim 49 or 50, characterized in that at least
some of the molding channels (71) have a cross section at
their openings facing the carrier (6) which is tapered

relative to the cross section of the associated hole (7).

53, Device according to claim 49 or 50, characterized in that
the carrier (6) comprises at least one depression (8) on
the side of the feed channel (79) for the plastic bristle
(9) melt, from which the through holes (7) extend and
which forms a molding space for part of the plastic

bristle melt (10).

54. Device according to claim 49 or 50, characterized in that

the molding channels (71) have differing lengths.



t hrough hol es and the | ength of the nolding channels (71) is from<_1:10
to 1:250. 52. Device of claim49 or 50, characterized in that at |east
sonme of the nolding channels (71) have a cross section at their openings
.facing the carrier (6) which is taperegg relative to the cross section of
the associated hole (7). 53. Device according to claim49 or 50,
characterized in that the carrier (6) conprises at | east one depression

(8) on the pedecel alheriaed ehamelid 49) Jrornd henilrasided Hdstie tH
melt, fromwhich the through holes (7) extend and which fornms a nol di ng
space for patheofentdze ofl asid molldirgt lohamletl s( UT)L) IvhveDadiffemicoprdi ng to
claim49 or 50, characterized in that the nolding channels (71) have
differing | ecghtour®8 (839., Bavi &2)according to claim49 or 50, characterized
in that the ends of the nolding channels (71) have differing contours
(90, 91, 92). 56. Device according to claim49 or 50, characterized in that
the nol ding channels (7) open, in the region of their ends, into an
gnl ar ged 56avPEY 1C83 2ROTARN fror Farim d &F SAbultheiRteFizRs igb)that ¢ he
ristle (9) ends and neans are rOV|ded to |ncrease g di st e petween the
carrier (6) t&8dmoteiRguChanne lgpPegs) gy (e LE%An (ﬂf‘ad:‘fi“

bristies, therahy stiefohin egqefa@%e%'c%ui v &5, B 635 ddihd gy odai m
abutment (84, 90, 95) at the bristle (9) ends and means
are provided to increase a distance between the carrier
(6) and the abutments (83, 84, 95) after injection of the

bristles, thereby stretching the bristles.

57. Device according to claim 56, characterized in that the
means for increasing the distance are formed by the means

for opening and closing the injection mold (77).

58. Device according to claim 49 or 50, characterized in that
the wall of the space (80) for the carrier (6) opposite
to the channels (71) is provided with pin-like sliders
which can be introduced through the holes (7) of the
carrier and into the molding channels (71) at a
separation from their walls to generate an annular region
between these sliders and the holes and which can be
removed from the hollow bristles following injection of
the plastic melt through the annular region and formation

of the hollow bristles.

59. Device according to claim 49 or 50, characterized in that

at least part of the through holes (7) in the carrier (6)



means for increasing the distance are fornmed by the means for opening and
closing the injection nold (77). 58. Device according to claim49 or 50,
characterized in that the wall of the space (80) for the carrier (6)
.opposite to the channels (71) is provigded with pin-like sliders which can
be introduced through the holes (7) of the carrier and into the nol ding
channels (71) at a separation fromtheir walls to generate an annul ar

‘regi on betwees 4hesgedl wiehstardmbhaihel enaandivhi(ch ednthe renoved from
the hollow bristles following injection of the plastic nmelt through the
annul ar regi pnjasdibarmetaon77oft the hol low bristles. 59. Device according
to claim49 or 50, characterized in that at |east part of the through
holes (7) in the carrier (6) 69 are aligned with the nolding channels (7)
of the injection nold (77) . 60. Device according to claim49 or 50,

char act e6Dzebevicehatcoatilhgasp paetimofiot ke &l dichgrasdsrdized An thit he
injection nold (77) are disposed at an angle with respect to the
associ at ed tatolghshobest(?f ithet Reléirgi ehapsplsel7lpevifcdccording to

claim49 or 50, characterized in that the nolding space (8Q) for_ injection
mol di ng of thBIechiPRemolE) WY h3ERr SdgRARE edt( ??* 6&?&%&” ﬁaﬁﬁ&%’gét
e o Sesor Fapegesacidtad throtgh H31e8"q71° 0 Mhe WAL NE)eo &1 one

61. Device according to claim 49 or 50, characterized in that
the molding space (80) for injection molding of the
carrier (6) with through holes (7) comprises shaping
elements for forming collars (47, 49) to lengthen the

through holes at one or both sides thereof.

62. Device of claim 61, characterized in that the collars
form tapered holes or form inlet and/or outlet slopes on

the holes.

63. Device according to claim 49 or 50, characterized in that
the holes and the molding channels have longitudinal

and/or transverse profiles.

64. Device according to claim 49 or 50, characterized in that
the molding channels (71) have a cross-section which

continuously narrows towards the end.

65. Device according to claim 49 or 50, characterized in that
the molding channels (71) have a cross-section which

discontinuously narrows towards the end.



62. Device of claim®6l, characterized in that the collars formtapered
holes or forminlet and/or outlet slopes on the holes. 63. Device
according to claim49 or 50, characterized in that the holes and the
.nmol di ng channel s have | ongitudinal an@or transverse profiles. 64. Device
according to claim49 or 50, characterized in that the nolding channels
(71) have a cross-section which continuously narrows towards the end. 65.
<Device according to claim49 or 50, characterized in that the nolding
channel s (71) have a cross-section which discontinuously narrows towards
the end.6§0 Bvi@evaceondtny diagctainl 4P o508y shararhphieedi 2Bd PR hat

a further nold cavity can_be or is

carrier (6),2alwptlphgnepdceaydbiy FgPePFiBH #81 BFRY

rovi ded which formg, _together with the
1Qggrﬁ§ﬁcﬂo §8Rd

optionally a handle or, a handling, nean 67. Lce according to claim49
FREHAT: (BY0) AoPOLH 5o

or 50, charae®EeFBen YhtRnhtpe

e npPRErFo

ol d defi ning

W th el ghbotFHE b SR bt 81 fifng -hshaPRaY chaanaPtr ooty -8 Zafaniliz, o5
nmol di ng channe%% ﬁherein %?e plates (75, 76) can be separated from one
? W hY

anot her for
claim49 or

67.

68.

69.

70.

"IiRe?BFistles fromthe nold. 68. Device according to
50, characterized in that

Device according to claim 49 or 50, characterized in that
the part (70) of the injection mold defining the molding
channels (71) consists of parallel layered plates (75,
76), with neighboring plates forming a molding channel
(71) or a series of molding channels, wherein the plates
(75, 76) can be separated from one another for removing

the bristles from the mold.

Device according to claim 49 or 50, characterized in that
the part (86) of the injection mold defining the molding
channels (71) consists of plates (87, 88) which are
layered transverse to the molding channels and which can
be displaced, either individually or in groups, along the
direction of the molding channels and/or transverse

thereto.

Device according to claim 68, characterized in that at
least the plate forming the ends of the molding channels

can be replaced by a plate having another mold cavity.

Device according to claim 68 or 69, characterized in that

at least the plate forming the end of the molding channel



the part (86) of the injection nold defining the nolding channels (71)
consists of plates (87, 88) which are | ayered transverse to the nol ding
channel s and which can be displaced, either individually or in groups,
.along the direction of the nolding ch@hnel s and/or transverse thereto. 69.
Devi ce according to claim®68, characterized in that at |east the plate
formng the ends of the nolding channels can be replaced by a plate having
-anot her nol dcoavisys @6. pBeuiltelatepedrdgsegmehaism 68donedghbolramact eri zed
in that at least the plate formng the end of the nolding channel 71

consi sts of pagmehes kagbr Edrmegnenmeldind sbRghkdr piiga segyaest ©feach form
one nol di ng channel or a series of nolding channels, wherein the segnents
can be separmeddingr gchppnelanovherefisr thel §egBrbEsl caplbepeepedadéor di ng
to clains 49 or 50, characterized in_that at |east part of the injection
nmol d havi ng £Re™ ABPJIPRGEEREANAGEsMEdApFEBEY2doncentric nol d el ements (140)
whi ch define nolding channels (114, 117), having correspondi ng concentric
configuration, at their nutually facing peripheries. 72. Brushware

i or | 2 78 CPBGBHS: REFEBALITG ki, BARAPELAS PR Chat CPRCCRFHLEE L OF has af

least one th{ough.NoLEst8Ha0RY LRI A Al ERY s WhdHB 18l havEngMakong

molding channels comprises concentric mold elements (140)
which define molding channels (114, 117), having
corresponding concentric configuration, at their mutually

facing peripheries.

72. Brushware comprising a carrier and bristles injection
molded from a thermoplastic material disposed thereon,
characterized in that the carrier (6) has at least one
through hole (8) having a minimal width of < 3 mm along
at least a portion of its depth, each through hole
accepting one injected-through bristle having a maximum
extension transverse to its axis of <3mm and the ratio
between this transverse extension and a bristle length is

<1:5, preferably <£1:10 to 1:250.

73. Brushware according to claim 72, characterized in that
the cross-section of the bristles (9) substantially
corresponds to or is less than the cross section of the

through holes (7).

74. Brushware according to claim 72, characterized in that at

least some of the bristles (9) are hollow.



at least a portion of its depth, each through hole accepting one

i njected-through bristle having a nmaxi mum extension transverse to its axis
of < 3mmand the ratio between this transverse extension and a bristle
length is < 1:5, preferably < 1:10 to I2250. 73. Brushware according to
claim72, characterized in that the cross-section of the bristles (9)
substantially corresponds to or is less than the cross section of the

-t hrough holes (7). 74. Brushware according to claim 72, characterized in
that at | east sonme of the bristles (9) are hollow 72 75. Brushware
accor di ng’? o Brashwage éﬁﬁ@ﬁ@tégltédcﬂﬁlmhaﬂ rharecserdrdd éh tthethol | ow
bristles (59, 60) are open or close shwar e accordlng to claim74
or 75, char ac?lé?lg’éﬁe fndghat the HSFPSW B‘FFL§1’:|1€S( 183y &0 r GFFdSLRAN 9%
filled by a core bristle (105). 77. Brushware according to claim 76,
characteri zedt®#®®%at the hollow bristle (104) surrounds and is filled by
a core bristle (105) nade from another plastic material. 78. Brushware
according to claim76 or 77, characterized in that the hollow bristle

(104) 15 Rer'oFaLa%a PROASUELRVRGS ol R0 G40FLSTbe (105, uhstaln he core

bristle (105 AS58s t Arou &w br Fstre pér tions 08)

to forn]prOtrfﬁéenéhé19311&Q9£r9gt5ge(95&?'gﬁr?%uh@% and is fllled by

a core bristle (105).

77. Brushware according to claim 76, characterized in that
the hollow bristle (104) surrounds and is filled by a

core bristle (105) made from another plastic material.

78. Brushware according to claim 76 or 77, characterized in
that the hollow bristle (104) is perforated and surrounds
the core bristle (105), wherein the core bristle (105)
passes through the hollow bristle perforations (106, 108)
to form protrusions (107, 109) on the outside of the

bristle.

79. Brushware according to claim 72, characterized in that at
least some of the bristles (103) have finger-like

extensions (111).

80. Brushware according to claim 72, characterized in that at
least some of the bristles (9) comprises a plastic

material filled with particles and/or fibers.



bristle. 79. Brushware according to claim72, characterized in that at

| east sone of the bristles (103) have finger-like extensions (111). 80.
Brushware according to claim 72, characterized in that at |east sone of
_the bristles (9) conmprises a plastic gterial filled with particles and/or
fibers. 73 81. Brushware according to claim 72, characterized in that at

| east part of the bristles (103) have structures (132) which extend

-subst ant Bal.| prpshalarel alceortd mxito arichim etilic echdhen semnimkd yibi tdathgator ces
transverse to the nolecular orientation. 82. Brushware according to claim
81, charact elieast partthatf thee Horiisstlless (UR) hoemve betxetwehesl &13AY t he
structures (132) into fingers or the like. 83. Brushware according to
claim 72, chahidcheeixtend subshangiiallsaRagmrlebitq N 9r3%is ea"49) are made
froman energy- conducting plastic material. 84. Brushware according to
claim 72, chaPsucer ithed Seraiar i indig PTRe RSP HIetHe HRfstles (9)
is made froma_ transparent, light guiding plastic material. 85. Brushware
accor di ng t oMORLEWIRE, G HAE Y ed in that the carrier (6) conprises at

| east one depression (8) and at |east one hole (7) begins at each

depression, wherein the depression is filled with the plastic materi al

(80) 82. Brushware according to claim 81, characterized in that

the bristles (103) can be detached along the structures

(132) into fingers or the 1like.

83. Brushware according to claim 72, characterized in that at
least part of the bristles (9) are made from an energy-

conducting plastic material.

84. Brushware according to claim 72, characterized in that at
least a core region of the bristles (9) is made from a

transparent, light guiding plastic material.

85. Brushware according to claim 72, characterized in that
the carrier (6) comprises at least one depression (8) and
at least one hole (7) begins at each depression, wherein
the depression is filled with the plastic material (80)

of the bristles (9).

86. Brushware according to claim 72, characterized in that
the carrier (6) and/or the bristles (9) are made from

differing plastic materials.



of the bristles (9). 86. Brushware according to claim72, characterized in
that the carrier (6) and/or the bristles (9) are nade from differing
plastic materials. 74 87. Brushware according to claim 72, characterized in
that at |east a portion of the carrier 78) has several |ayers. 88.
Brushware according to claim 72, characterized in that the carrier (6) is
at least partially nmade froma flexible and/or rubber-elastic plastic

.mat er i al 8789BrBsbhyawegr @acgosdridiond o ¢ ldia M2r2 charact@arirdetedn thadatat t he
brushes are made froma plastic having antibacterial properties. 90.

Brushwar e acd€gditng PerEismmor2 thehgedatian Z&d hs wavarsd @Y¥8%s - has
anti bacterial properties.

88. Brushware according to claim 72, characterized in that
the carrier (6) is at least partially made from a

flexible and/or rubber-elastic plastic material.

89. Brushware according to claim 72, characterized in that
the brushes are made from a plastic having antibacterial

properties.

90. Brushware according to claim 72, characterized in that

the carrier has antibacterial properties.



