
17538.2 Method and Device for Producing Brushware and Brushware The
invention concerns a method for producing brushware  comprising at least
one carrier and bristles made from a  moldable plastic material disposed
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. 2  a More than 100 years ago
(GB 788/1861, GB 24 935/1896), one  has proposed molding the bristles and a
carrier, to which  they are connected, using an elastic material such as
rubber  or the like and to subsequently mount them on an inherently  rigid
brush body. The production of cleaning elements,  combined into groups,
together with a carrier connecting same  in one common injection process
and the subsequent connection  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 3
production, will change their positions after a short period  of use and
tend to bend, break and not to re-erect (bend  recovery). This technology
further requires use of the same  plastic material for the working elements
and the carrier.  This leads to increased costs since high quality bristles
must be produced from high-quality plastic materials. Every  effort to
reduce costs necessitates a compromise in the  selection of the plastic
material. Since the considerable  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-section 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. 4 and massaging and not an active
brushing. A typical field of  application is hair brushes which mainly
serve for separating  and arranging hair and are supposed to only massage
the skin  of the head. The rigidity of these elements can only be
substantially influenced by the diameter and the  diameter/length ratio as
well as by the hardness of the  plastic. The brush according to US 2 621
639 is produced  through injection molding by inserting a thin flexible
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 5 I via a second
carrier plate of the same material. This  procedure is primarily intended
to produce a positive,  axially stable connection between both parts and
makes the working elements bulkier. Cleaning elements of this type are also
known for tooth  brushes and brooms (US 5 040 260, US 5 966 771). These
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-like  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 6 the holes, to which the channels connect, have a minimum
width of < 3 mm along at least a portion of their depth,  wherein the ratio
between this width and the melt flow  path, resulting from the depth of the
through holes and the  length of the channels, is < 1:5, and the plastic
melt is injected from at least one side of the  carrier, the introduction
side of the melt, through the  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 7 molecular chains in the longitudinal direction is
particularly apparent for partial-crystalline thermoplastic  materials.
Moreover, in contrast to brushware produced as a  single piece, the
brushware produced in accordance with the  invention disposes a short
partial length of the bristle,  i.e. its root or base, in the carrier
wherein it is  supported. This root region is the most sensitive region
with  respect to rigidity since the molecules are not or only  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 8 modifications, colors or the like, but also
non-plastic  materials such as wood, metal or the like. The through holes
can be produced through casting, melting, lasering, injection  molding,
punching, drilling or the like in dependence on the  material of the
carrier. They can be provided in any  arrangement. If the arrangement is
closely spaced, which is  possible with the inventive method, the bristles
are  correspondingly close together in the form of bundles, strips  



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
absolute 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 9 the injection pressure or
the injection speed. It has been  shown in the inventive method that the
higher the injection  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 melt. 



The formation of shear flow can also be influenced by the  shape of the
through holes in the radial and axial direction.  When 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. 10 The through holes in the carrier, acting like spinning  nozzles,
produce a longitudinal molecular orientation  independent of the bristle
length such that bristles of  differing lengths also have identically good
bending behavior  and restoring capacity. The molding channels for the
bristles  can be defined very precisely to produce an exactly
predetermined topography on the complete bristle stock,  



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 or 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. 11 As an alternative, after injection
and removal of the hollow  bristles from the mold, a further plastic melt
is injected  into the hollow space of the bristles to produce a core
bristle which also has a longitudinal molecular orientation  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 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, 12 a finger or a
thread. Through appropriate dimensioning, the  perforations can act like
spinning nozzles. It is also possible to initially extrude the core bristle
and  to subsequently at least partially surround it by an injected  plastic
melt to form a hollow bristle. In a further preferred embodiment, the melt
feed side of the  



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 13 obtained which can also
serve a decorative purpose on the back side of the carrier. In another
embodiment, a carrier defining a space, e.g. an at  least partially
cylindrical carrier, is produced with  openings acting as spinning nozzles
and the plastic melt for  



the bristles extrudes through the openings from the inside. 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. 14 The
hollow space which is defined by the carrier can be at  least partially
filled with the plastic melt for the  bristles. If the support has a small
cross-section, e.g. in  the case of mascara brushes, the carrier can be
completely  filled to thereby obtain a massive object. If the cross-
sections are larger, only parts which are particularly  stressed, can be
filled. It is also possible to shape the  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. In 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  like. The carrier body and bristles can be made
from  differing plastic, from filled or unfilled plastic or from
differently colored plastic. 15 The openings can be introduced into the
carrier to be aligned  with the channels or at an angle thereto such that
the  bristles can have any orientation with respect to the brush  body of
the finished brush. The openings are preferably produced with a
cross-section  tapering from the feed side for the melt towards the
opposing  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 16 increased surface area also
increases wall friction and  thereby amplifies the shear flow. The carrier
can have one layer or, at least in portions,  multiple layers or also be
formed of surface segments which  can consist of different materials. It
can also be flat or  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  through the carrier are subsequently
stretched as is  conventionally known per se for bolt-like 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 17 can provide a certain degree of reserve
flexibility for  subsequent bending of the bristles during use. In order to
facilitate the stretching via application of  tensile forces, a protrusion,
e.g. a thickening, can be  injected at the ends of the bristles. Stretching
is produced through a tensile force extending the separation between
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 18 thermoplastic materials of
higher quality are usually used  for the bristles. Welding or melting of
the bristles to the  support produces a gap-free connection. Such a brush
meets  the highest hygienic demands, required e.g. for tooth brushes,
medical-therapeutic brushes or brushes which can be  used for the
processing and treatment of food. These  applications can be further
supported if plastic with  antibacterial properties is used for the
bristles and/or  



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 19 from a moldable plastic material, consisting of an
injection  mold having a feed channel for the plastic melt, a joining
space for the carrier and molding channels extending from  this space into
which the melt is injected. A device of this  type is known for one-piece
injection of carrier and bristle- like working elements (GB 2 151 971 A). 



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 20 the molding space and through the openings of the carrier  into the
channels. The molecules in the melt or in the  plastified material are
oriented in a longitudinal direction  in the openings due to their spinning
nozzle properties. This  



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 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. 21 In a third variant, the carrier is
initially injected in the  molding space optionally in several stages and
then  positioned in front of a further injection mold having the
bristle-forming channels and the melt for the bristles is  



then injected through the carrier. In all the above mentioned embodiments
of the device, the  carrier is made of a moldable plastic material and is
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 bristles 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 :51:10.
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.
22 Either the carrier with the depression is prefabricated to be
subsequently inserted into the shaped space, or the  



depression is formed onto the support during injection of the  first
component. During subsequent injection of the bristles,  the depression is
at least partially filled with the second  component forming the bristles
to connect the bristles at  their bases. In this context, the term
"depression" 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  yielding 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 23 the melt
flow and associated longitudinal molecular 



orientation. The molding channels can have differing lengths to obtain a
contoured working surface at the bristle ends of the finished  bristle
stock. The openings can optionally have differing  separations from one
another and differing cross-sections to  obtain a correspondingly dense or
less dense arrangement of  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 24 subsequent stretching either the entire length or
partial  



lengths of the bristles. This provides the bristle with  excellent bending
strength and particularly bending fatigue  strength while thereby
increasing the modulus of elasticity.  In this manner, even injected
through bristles maintain their  shape during prolonged use. The surface
hardness is also  improved and even localized external forces during use do
not  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 



25 carrier into the molding channels at a separation from their  walls
while forming an annular space between themselves and  the hole, and which
are removable following injection of the  plastic melt through the annular
space to form hollow bristles, wherein the molding 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 melt can b 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.
26 



The through holes and the molding channels can have a  longitudinal and/or
transverse profile. The longitudinal  profile serves for producing
correspondingly profiled  bristles and for improving shear flow. The
transverse  profiling of the through holes is designed to improve the
bonding of bristle base and the transverse profiling of the  molding
channels of a corresponding profiling of the  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. 27 In a particularly
preferred embodiment, the part of the  



injection mold having the molding channels comprises parallel  layered
plates with neighboring plates forming one molding  channel or a series of
molding channels, wherein the plates  can be separated from one another for
removing the bristles  from the mold. 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 pm 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. 28 



This embodiment has the substantial advantage of ventilating  the molding
channels at the separation planes between plates  such that air contained
in the molding channel can be easily  exhausted at several locations during
penetration of the melt  at high injection speeds without requiring
separate ventilation openings at the end of the molding channel which
would influence the shape of the bristle ends. This design  has the further
advantage that mold removal 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. 29 



This layered design furthermore permits exchange of  individual plates, in
particular of the plate forming the end  of the molding channel. This plate
can be replaced by a plate  having another shape cavity at the end of the
molding channel  to permit changes in the bristle ends. This end plate can,
in  particular, also define the shape cavity for forming  protrusions at
the bristles to assist stretching. The other  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 constructed 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 



30 from stock supplies. The carrier and brush materials are  transferred
from the storeroom for the raw materials (plastic  granulate, dyes and
other additives) to a preferably multi- component injection molding
machine. Bristles are no longer  manufactured separately, rather within the
injection device,  e.g. in a second processing step. The installation
control  system can include automated tool exchange for the exchange  of
portions of tools or for entire tools. One can essentially  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. 



31 The hollow bristle can also be perforated and the core  bristle which it
surrounds can engage through perforations  thereby forming projections on
the outside of the bristles  which could be pin-like projections of a
softer or harder  material. In a further embodiment, at least part of the
bristles  comprise finger-like projections which are directly formed on  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, 32 break-up of the
bristles along the structures into flags,  fingers or the like. Moreover,
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 also consist
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
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 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 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. 33 At least portions of the
carrier can have several layers and  consist in particular at least
partially of a flexible and/or  rubber-elastic plastic material to permit
adjustment to the  surface to be brushed. Since the bristle and the carrier
are joined together without  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. 3; 34 Fig. 5 shows a longitudinal section of a bristle carrier  



before mounting 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
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; 35 Fig. 15 shows an
enlarged view of the detail XV of Fig. 14; Figs 16 through 19 each show a
partial section of a  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; 36 Fig. 31 shows a partial
cross-section of a carrier with  injected-through hollow bristle; Fig. 32
shows a partial cross-section in accordance with  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 XXXVII 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; 37 Fig. 40 shows a
section through an injection mold with  molding channels in each injection
phase; Fig. 41 shows the injection mold in accordance with Fig.  40 during
removal; Fig. 42 shows the injection mold in accordance with Fig.  40
during gradual removal; Fig. 43 shows 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; 38 Fig. 49 shows the injection mold in
accordance with Fig.  48 during stretching of the bristles; Fig. 50 shows 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 39 through 68 show different
cross-sections of other  



embodiments of the multiple-component bristle;  and Fig. 69 shows a
cross-section of a cleavable bristle. Figures 1 and 2 are partial
cross-sections through brushware,  e.g. a section in the region of the head
of a tooth brush,  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
longitudinal orientation is decisive for the bending  elasticity, bending
fatigue strength, and bend recovery the  cleaning element. As shown in Fig.
2, the weakest point of  the working element 2 is the transition region 5
to the  carrier 4 since the molecular orientation is completely
insufficient and, moreover, is produced substantially only  close to the
surface along the further length. 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 41 enter the hole 7 and
nearly completely extended in the  longitudinal direction of the bristle 9
throughout the  further path of the melt until they exit the carrier 6. The
associated self-reinforcement (through molecular orientation)  gives the
bristle 9 properties similar to those exhibited by  only extruded or spun
monofilaments. Fig. 5 shows the complete carrier 6. It can form the body 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  :53mm. The ratio
between bristle length and the smallest cross-section of the hole 7 should
be <_1:5, preferably <_1:10, 42 wherein this ratio can be up to 1:250.
Experiments have shown  that a hole having substantially only the smooth
path 16 with  an entrance region tapering down to the diameter thereof and
with a diameter to length ratio of 1:4 leads to an increase  in injection
velocity and wall friction of the melt flow to  result in excellent
self-reinforcement of the bristle. A  larger diameter to length ratio e.g.
1:1 facilitates use of a  thinner, in particular, more flexible carrier. 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 filling. 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 43
subdivided along the carrier 6 for forming parallel bridges  or gratings to
which the bristles 9 are connected. In the  case of a grating, this would
be at the crossing points. Fig. 7 shows a schematic representation of an
embodiment of a  brush wherein the carrier 6 is, similar to Figs. 3 and 5,
substantially plate-shaped and provided with the through  holes 7 through
which the bristles 9 are injected. 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  holes21 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 44 can simultaneously form a handle at
the right-hand side of Fig. 9. The carrier 22 of the embodiment of Fig. 11
is a short  cylinder with a rounded end having the substantially radially
extending through holes 7. The through holes have a  diameter/length ratio
on the order of 1:1. In this case as  well, the plastic melt for 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. 45 Fig. 12 schematically shows
a flat brush with a brush casing  25 and a handle 26 which are produced in
one piece e.g. using  injection or blow molding. The end face of the casing
25 has  through holes which extend from a hollow space 27 and are  shaped
like spinning nozzles. The plastic melt for the brush  bristles 9 is
injected into the hollow space 27 via one or  two injection points. The
melt penetrates 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 46 on an enlarged scale
in Fig. 15). They can also have with different fillers or color. Figs. 16
through 19 show different constructive embodiments  of the carrier 6 with
through holes 7 wherein the dimensions  are given in millimeters. These
dimensions generate a particularly prominent spinning nozzle effect,
wherein the  terminology used in connection with Fig. 6 is characteristic
in spinning technology. The insertion funnels and transition  zone of all
embodiments in accordance with Fig. 16 through 19  have a conical angle of
600. The opening diameter of the  insertion funnel and the inlet diameter
of the transition  zone and therefore the diameter of the guiding path,
also  referred to as shearing zone, is 0.6 mm in each case. The melt  



cushion has a thickness of 0.5 mm and the diameter of the  smoothing path
is 0.2 mm in all four cases. The through holes  7 have differing guiding
and smoothing path lengths. These  are, respectively, 1.8 and 0.88 mm for
Fig. 16, 1,6 and 1.0 mm  for Fig. 17, 1.4 and 1.2 mm for Fig. 18 and 0.6
and 2.0 mm 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.g. 47 rubber-elastic plastic material. The two
parts 35 and 36 have  a depression on their rear side into which the
plastic melt  for the bristles is injected. The front head part 36 of the
bristle stock consists of bundles 37 each formed of  individual bristles
and the part 35 close to the handle  consists of closely adjacent
individual bristles 38. The  parts 35 and 36 of the brush head forming the
carrier have  through holes 7 for shaping the plastic melt injected on the
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. -48 In the above-described
embodiments, the shape of the through  holes 7 is substantially matched to
the proportions of a  spinning nozzle. The molecular orientation effect can
already  be achieved with a simpler cross-sectional design for the  through
holes as shown in Fig. 11, Figs. 25 through 29 and  31. In accordance with
Fig. 25, the carrier 6 has a hole 7  which joins the depression 8 with a
conically narrowing  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 49
bristle 57. These can be produced through injection molding  with layered
plates, as will be described below. Fig. 31 and 32 show a carrier 6 with
through holes 7 and  depressions 8 as described before, wherein the
injected  bristles are formed as hollow bristles 58 with closed ends 59 or
as hollow bristle 60 with open ends 61. The hollow space  



62 or 63 is obtained by disposing displaceable shaping 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 50 injection mold 70 consists of plates which are
layered  parallel to the molding channel of which neighboring plates  75,
76 form part of each molding channel. With smaller cross- sections and
larger length of the molding channels 71, which  



makes removal in the direction of the molding channels  difficult, the
plates 75,76 can be slightly displaced in the  direction of the double
arrow. 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 fill 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 51 geometrical dimensions of the molding channels,
i.e. the  



produced bristle geometry. Figs 40 through 49 show an injection mold 86
having molding  channels 71 which consists of individual plates 87 layered
transverse to the axis of the molding channels 71, and an end  plate 88
wherein the plates 87 each constitute a longitudinal  section of the
molding channel 71. The end plate 88 forms the  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 52 



further improve the flexibility and bend recovery of the bristle. The end
plate 88 is preferably exchangeable to form either an  abutment for
stretching or different contours on the bristles  9. Fig. 43 shows such an
end plate 88 having rounded enlargements 89 to form e.g. a round head on
the bristles 9.  For removing the bristles, this end plate 88 is also
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 



53 88 only the front part of the bristle is stretched as shown  in Fig. 47
and its diameter is reduced such that the produced  bristle is thinner in
the front region 96 than in the other  region but has high bending fatigue
strength due to the  additional stretching. The end plate 88 is also
segmented to  remove the thickened ends 97 of the bristles. If the
thickened ends 97 serve only as abutment for stretching, they  are
subsequently separated. In this case 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 is  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 54 produce a bristle 100
extending at a corresponding angle.  Fig. 51 shows an embodiment wherein
the carrier 6 comprises a  bristle 101 disposed at an angle and a bent
bristle 102  formed by a bend in the corresponding molding channel.
Finally, Figs. 52 through 54 show some embodiments of  composite bristles
which can be produced in accordance with  the inventive method. Fig. 52
shows a composite bristle 103  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  the 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. 55 Figures 55 through 62
show different embodiments of  concentric mold elements 140 of an injection
mold in cross- section and longitudinal section. Fig. 55 shows a profiled
core mold 112 which is e.g. channeled parallel to the axis,  and a hollow
cylindrical annular mold 113 which define the  molding channels 114 at
their mutually facing peripheries.  Fig. 59 shows the associated
longitudinal section. The mold  element 140 in accordance with Fig. 56
consists of a core  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 a thin jacket 120 which
can be made from different plastic materials or from filled  or not filled
plastic materials, as described above for 56 composite bristles. The thin
jacket 120 can produce a display  of wear in connection with the core 119
as the core 119  becomes exposed with increasing wear. The composite
bristle 103 in accordance with Fig. 64 consists  of a core 121 and a jacket
122 which is thicker than that of  Fig. 61, whereas the three-fold
composite bristle 118 consists of a core 123 and an intermediate layer 124
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 square 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 filling 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. 57 Claims 1. Method for producing brushware
comprising at least one  carrier (6) and bristles (9) of a moldable plastic
material disposed thereon, wherein the bristles are  produced from the
plastic melt by injection molding into  bristle-shaped molding channels
(71), characterized in  that 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. 2. 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 :51:10. 58 3. Method of claim 2, wherein the ratio between the
smallest  width of the through holes (7) and the flow path of the  melt is
up to 1:250. 4. Method according to claim 1, characterized in that the
through holes (7) are provided with a longitudinal and/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. 59 8. Method according to any one of the claims 1 through
7,  characterized in that the bristles (9) are injected  having a profiled
surface. 9. Method according to any one of the claims 1 through 8,
characterized in that the plastic melt for the bristles  is annularly
guided through the through holes (7) to  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 60 melt, with at
least one through hole extending therefrom  to the opposing side, wherein
the depression (8) is at  least partially filled with the plastic melt (10)
of the  bristles (9) during injection of the bristles (9). 14. Method
according to any one of the claims 1 through 12,  characterized 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 61 



(7) is prefabricated and inserted into an injection mold (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-component or multi-component injection molding
process, 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. 62 25. Method according to claim 23 or 24,
characterized in that  the holes (7) are provided with inlet slopes on the
side  



(3) where the melt is fed. 26. Method according to any one of the claims 23
through 25,  characterized in that the holes (7) are provided with a
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. 63 31. Method
according to claim 1, characterized in that, after  injection through the
carrier (6), the bristles (9) are  stretched along their entire length or
in sections. 32. Method of claim 31, characterized in that the bristles
are stretched or bent using tensile forces and/or  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. 64 37. Method according to claim 33, characterized in that
the  separation between the abutment (84, 90) and the carrier  (6) is
gradually increased. 38. Method according to any one of the claims 1
through 37,  characterized in that the bristles (9) are stabilized  after
injection and/or after stretching. 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  least the
bristles (9) comprise plastic materials or 65 plastic material mixtures
with fillers influencing their  chemical, physical, mechanical or usage
properties. 44. Method of claim 43, characterized in that plastic having
an antibacterial additive is used for the bristles and/or  carrier. 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  66 feed channel (79) for a plastic melt, and
defining an  adjacent chamber (80) for the carrier (6), and with  molding
channels (7) extending from said chamber into  which the melt is injected
thereby forming the bristles,  characterized in that a carrier (6) with
through holes  (7) acting like spinning nozzles (spinneret) are  insertable
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 67 holes (7) form a connection between the molding channels  (71)
and the feed channel (78) for injecting through the  plastic melt into the
molding channels (71), and the ratio between the smallest width of the
through holes (7)  and a length resulting from the depth of the through
holes (7) and the length of the molding channels (71) is  <_1:5. 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. 68 55. Device according to claim 49 or 50, characterized
in that  the ends of the molding channels (71) have differing  contours
(90, 91, 92). 56. Device according to claim 49 or 50, characterized in that
the molding channels (7) open, in the region of their  ends, into an
enlarged cavity (83, 89, 95) for forming an  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) 69 are aligned with the molding channels (7)
of the injection mold (77) . 60. Device according to claim 49 or 50,
characterized in that  at least part of the molding channels (71) in the
injection mold (77) are disposed at an angle with respect  to the
associated through holes (7) in the carrier (6). 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. 70 66. Device according to claim 49 or 50, characterized in that
a further mold cavity can be or is provided which forms,  together with the
carrier (6), a molding space for  injection molding a brush body and
optionally a handle or  a handling means. 67. 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. 68. 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. 69.
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. 70. Device according to claim 68 or 69, characterized
in that  at least the plate forming the end of the molding channel 71
consists of parallel layered segments, and neighboring  segments each form
one molding channel or a series of  molding channels, wherein the segments
can be separated  from one another for mold removal. 71. Device according
to claims 49 or 50, characterized in  that at least part of the injection
mold having the  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. 72 75. Brushware
according to claim 74, characterized in that  the free ends of the hollow
bristles (59, 60) are open or  closed. 76. Brushware according to claim 74
or 75, characterized in  that the hollow bristle (104) surrounds and is
filled 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. 73 81. Brushware according to claim 72, characterized in that at
least part of the bristles (103) have structures (132)  which extend
substantially parallel to the axis and  reduce the secondary binding forces
transverse to the  molecular orientation. 82. Brushware according to claim
81, characterized in that  the bristles (103) can be detached along the
structures  (132) into fingers or the like. 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. 74 87. Brushware according to claim 72, characterized in
that at least a portion of the carrier (6) has several layers. 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. 


