
- 1 -             A Brush Making Machine And A Method Of Tuft Picking   The
present invention relates to a brush making machine which comprises a mold
for injection molding brush bodies having tufts of bristles embedded in the
molding material, and to a method of picking individual tufts of bristles
from a package of bristles in a bristle container. 



In a brush making machine for tooth brushes which is dis- closed in EP 0
463 217 Al, the tooth brush bodies are molded in a mold composed of three
mold parts wherein one of the mold parts is stationary, a second mold part
is movable towards and away from the first mold part to close and open the
mold cavity and the third mold part fits into a recess of the first or of
the second mold part to complete the cavity defining surface of the second
mold part in the region of the brush head. A pair of third mold parts are
mounted on the ends of a two-armed carrier which performs a combined
pivotal and reciprocating movement to bring one of the mold parts to a
position fitting into the recess of the second mold part while the mold
part on the end of the other arm of the carrier is in front of a tuft
feeder, and vice versa. The tuft feeder feeds a plurality of strands of
fibres into a number or tuft insertion holes provided in the mold part in a
pattern corresponding to the desired tuft pattern of the brush to be
produced. The strands of fibre are advanced to the tuft insertion holes, so
that their ends project into the mold cavity partially defined by the mold
part. The ends of the fibres are then exposed to heat to form individual
knobs at the inner end 



of each tuft of fibres, so that the tufts will be firmly anchored in the
molding material flowing around the knob portions. The strands of fibres
are then severed, and the                                      -2   mold
part with the tufts of fibres, or bristles, therein is moved to the mold
wherefrom a finished tooth brush is simultaneously ejected. Thus, while a
tooth brush is being molded, the production of the next tooth brush is
prepared by inserting tufts of bristles into one of the two mold parts
having tuft insertion holes.   After the molding of the brush has been
completed, further 



finishing operations are required to round and polish the ends of the
bristles, and eventually, to provide the bris- tles with a desired contour
or shape.   Picking out individual tufts of bristles from a package wherein
the bristles are held in a parallel compressed state is a delicate
operation. When the tubes are advanced with their front ends against the
pre-finished ends of bristles in the package, some of the bristles may
easily penetrate into the channel defined by a respective tube, but others
will abut the edge of the tube and buckle, preventing further penetration
of the tube into the package. Different methods have been proposed to
assist the penetration of picking tubes into a package of bristles. In DE
40 27 288 Al tuft picking tubes are shown which have a narrow neck portion
on their front end and a wider internal channel. In U.S. Patent
Specification No. 5,165,759 the penetration of the picking tubes is
assisted by a vibrating or oscillating plate which engages the rear ends of
the bristle fibres to move them in directions parallel to their length.
These methods may be more or less successful, but they are of insufficient
reliability for use with a mold, the tuft insertion holes of which must be
filled with tufts 



of bristles to prevent leakage of molding material out of the mold cavity.
In another conventional method of producing toothbrushes which is disclosed
in EP 0 567 672 Al, tuft picking tubes with a beveled front end are used.
From the picking tubes tufts of bristles are transferred to a vise which
has tuft                                      -3-   accomodation holes and
a clamping arrangement for  releasably clamping tufts of bristles in the
holes. The  vise can be part of one of the cavity defining members of  an
injection mold so that in the course of the molding  process plastic
material is injected around the ends of the 



bristles projecting into the mold cavity.    According to a first aspect of
the invention a brush making  machine is provided as definded in appending
claim 1, the  preamble portion of which proceeds from EP 0 567 672 Al.
With the features of the characterizing part of claim 1,  a reliable tuft
picking operation is achieved.    According to a second aspect of the
invention a method of  picking individual tufts of bristles is provided as
defined  in appending claim 15, the preamble portion of which  proceeds
from U.S. Patent Specification No. 5, 165, 759.  With the fearures of the
characterizing part of claim 15, a reliable tuft picking process is
achieved, and the method is particularly adapted for use in a brush making
machine as claimed.       



-4-    According to one specific embodiment of the invention, the tuft
picking and transfer tubes are held in a carrier per- mitting independent
axial shifting of the tubes upon pene- tration into the bristle container.
The carrier is provided with releasable clamping means for clamping the
tubes in fixed positions during transfer of tufts into the molds. Thus, in
the initial phase of penetration of the tubes into the package of bristle
fibres, each tube is free to advance into the package independent of all
other tubes, and the tubes are not simultaneously forced into the package.
Some of the tubes may have penetrated an initial distance into the package,
while others have been rejected by abutment of their front edge against the
ends of the bristle fibres. A further improvement is achieved by driving
the tubes into the package with a plurality of successive initial strokes,
whereby each tube is repeatedly advanced, so that the front end thereof
penetrates into the bristle container only a 



fraction of bristle length until a tuft of bristles is engaged therein, and
with a further, or final stroke for advancing the tubes further into the
bristle container only when all of the tubes have a tuft of bristles
engaged therein. Thereafter, the clamping means is activated and the tubes
are fixed in position for transfer of the tufts to the mold.   Penetration
of the tubes into the pack of bristle fibres is assisted by frictionally
engaging the rear ends of the fibres with a plate vibrating in a direction
transverse to the length of the bristles. The successive strokes of the
tubes are preferably produced by a reciprocating pusher member engaging the
rear ends of the tubes. The pusher member may be configured to engage
selected ones of the tube at a time, the remaining tubes being thereafter
engaged by a different pusher member to drive the tubes into another
bristle container with bristles of a different type, for example,
differently coloured bristles.     



-5-  The tuft picking operation is greatly facilitated by using a
particular type of bristle container provided by the present invention. The
bristle container has a flexible band engaged around a pack of bristles.
Preferably, the flexible band forms a generally U-shaped loop into an open
side of which a movable pressure member is engaged to maintain the bristles
under constant pressure. After each set of tufts has been picked out of the
container, the pressure member is pushed further into the container to
compensate for the diminishing volume of the package. The flexible band
allows the package to slightly move in all directions transverse to the
length of the fibres in response to penetration of the picking tubes.
When the package of fibres has been reduced in the container to a
predetermined amount, the container needs to 



be refilled. Refilling of the container can be done continuously or,
preferably, in a combined bristle processing and bristle container
refilling device provided by the present invention. This device includes a
rotary indexing disk with a plurality of spaced bristle accommodation
pockets around its periphery. A raw fiber supply station is located at a
first position around the disk to supply a bundle of raw fibres to each of
the pockets. At least one fibre processing station, for example, a grinding
station for roundening one end of the fibres and a polishing station, are
provided at different peripherally spaced positions. A finished bristle
col- lecting station takes over the finished bristles from the pockets and
feeds them into an open side of the bristle container.   In the tuft
picking method of the present invention, a plurality of tuft picking tubes
are initially driven with their front ends into the package of bristles
only a small fraction of bristle length while the bristle ends facing    



WO 95/26149                                      PCT/EP95/01150
6   away from the tubes are frictionally engaged by a plate  vibrating in a
direction transverse to the length of the  bristles. In the preferred
embodiment, the picking tubes are  stopped after this initial stroke and
the plate goes on  vibrating to assist alignment of the forward bristle
ends  inside the openings on the forward ends of the picking  tubes. Some
of the bristles will abut the front edge of a  picking tube and buckle. Due
to continued vibration for a  short period of time, 0.5 to 5 seconds, for
example, most of  these bristles will have aligned inside or outside of the
opening in the picking tube. To ensure that all bristles  will be properly
aligned, the vibrating plate now performs a  combined transverse
vibrational movement and longitudinal  tapping movement whereby the
bristles are simultaneously  vibrated and pushed forward to be deflected by
and away from  the edges of the picking tubes. When no more bristles abut
the edges of the picking tubes, vibration and tapping move-  ment of the
plate is stopped, and the plate is replaced with 



a reaction plate presenting a smooth alignment surface to  the rear ends of
the bristles. The picking tubes are now  completely driven into the package
of bristles with a final  stroke, and pulled out of the package to complete
the tuft  picking operation.    Further features and advantages of the
invention will stand  out from the following description with reference to
the  drawings. In the drawings:    Figure 1           shows a schematic
perspective view of a                     mold with a tuft feeder;
Figure 2           is a schematic side view of a bristle
container;    Figure 3A, B and C show different phases of picking tube
penetration into a bristle container;   



WO 95/26149                                      PCT/EP95/01150
7   Figure 4           shows a mold part with tufts of bristles
inserted therein;    Figures 5A and B   show alternative embodiments of
tuft                     picking devices;    Figure 6           shows an
alternative embodiment of a mold                     part with tuft
insertion holes;    Figure 7           shows a pattern of tufts that can be
pro-                     duced;   



Figure 8           is a side view of a tooth brush head with
tufts of bristles molded in the head por-                     tion;
Figure 9           is a schematic side view of a combined
bristle processing and bristle container                     refilling
device;    Figure 10A to 10E  show different phases of picking tube
penetration into a bristle container                     according to
another embodiment; and    Figure 11          shows a schematic perspective
view of a                     preferred embodiment of a tuft picking
device.    Figure 1 of the drawings shows the main components of a  brush
making machine designed for producing tooth brushes.  One of these
components is a mold composed of a first, sta-  tionary mold part 10, a
second, movable mold part 12 and a 



pair of complementary mold parts 14a, 14b fitting into a  recess 16 of the
first or second mold part 12. The comple-  mentary mold parts 14a, 14b are
connected to the ends of a  two-armed carrier 18 which is mounted for
pivotal and  reciprocating movement about and along an axis 20. The mold
parts 10, 12 and 14a (or 14b) define a mold cavity 22 having       WO
95/26149                                      PCT/EP95/O1150
8   the shape of a tooth brush body to be molded. The complemen-  tary mold
parts 14a, 14b have a cavity defining surface  corresponding to the head
portion of a tooth brush and, in  particular, to the side of the head
portion from which the  bristles project after completion of the molding
process.  The mold parts 14a, 14b are thus provided with a plurality  of
tuft insertion holes 24 extending through the mold part  and opening into
the cavity portion 22a defined therein. As  can be seen in Fig. 1, either
one of the mold parts 14a, 14b 



is movable into a position fitting into the recess 16 of the  mold part 12,
the other complementary mold part being then  in a position ready for
receiving a set of fibre tufts to  form the bristles of the tooth brush.
The required sets of tufts are supplied to the complementary  mold parts
14a, 14b by a tuft feeder device which is also  schematically shown in
Figure 1. The tuft feeder device com-  prises a movable carrier cassette 30
which carries a set of  tuft picking and transfer tubes 32. The tubes 32
are held in  the carrier cassette 30 in a manner to allow relative shift-
ing movements in the axial directions of the tubes, but a  clamping
mechanism with a clamping plate 34 is provided to  clamp the tubes 32 in
fixed positions with respect to the  carrier cassette 30. The tuft picking
and transfer tubes 32  are arranged in the carrier cassette 30 in a pattern
corre-  sponding to the pattern of the tuft insertion holes 24 in  the mold
parts 14a, 14b. A set of plunger members 36 like-  wise arranged in a
pattern corresponding to that of the  holes 24 is associated with the tubes
32, so that the  plunger members 26 can penetrate into the internal
channels  formed in the tubes 32, and push forward a tuft of bristles
contained therein. 



A heating device 40, e.g. a hot air blower, is provided to  project a
stream of hot air against the ends of tuft fibres  inserted through the
holes 24 and projecting into the cavity  portion 22a. The purpose of
heating the fibre ends is to  partially melt the material of the fibres to
form individual       WO 95/26149
PCT/EP95/01150                                9   knobs of fibre material
or, eventually, a more or less con-  tinuous base of fibre material that
will be embedded in the  molding material in the course of the molding
step.    As further seen in Figure 1, an optional movable plate 42 is
provided which is used as a stop for tufts of fibres pushed  through the
holes 24 by means of the plunger members 36. The 



plate 42 can be configured to provide a desired contour of  the bristle
tufts projecting from the finished tooth brush.  Any excess length of
fibres projecting into the mold cavity  can be trimmed off with a cutter
44.    An optical inspection device 50, such as a video camera, is
provided to inspect the holes 24 during or after the inser-  tion of fibre
tufts into the holes 24. Should any of the  tufts be missing, an
appropriate corrective action is taken.  While an optical inspectin device
50 is shown, any other  detection system could be used, a tactile detection
device,  for example.    In the tuft feeder device, a particular bristle
container is  used. The brislte container is shown in Figure 2. As seen in
Fig. 2, the container 51 comprises a generally U-shaped  frame 52, the
upright legs of which define a generally  rectangular space for
accommodation of a package of parallel  pre-finished bristles (or fibres)
54. A flexible band 56 is  engaged about the package of bristles 54. The
upper ends of  the flexible band 56 are held on the inner sides of the
upright legs of the frame 52. The flexible band 56 is also 



generally U-shaped, with an open upper end which is closed  by a pressure
block 58. The pressure block 58 maintains the  bristles 54 under a
substantially constant pressure. When  tufts of bristles are picked out
from the package, the  pressure block 58 is lowered to compensate for the
reduction  in volume of the package. The flexible band 56 allows for a
limited lateral movement of the package of bristles 54 in  the lower
portion thereof. The lower part of the flexible  band 56 is addtionally
supported by three resilient support-       WO 95/26149
PCT/EP95/01150                               10  ing members 60, such as
pressure springs engaged between the outer surface of the band 56 and a
recessed wall portion of the frame 52.   



Figure 3 shows the bristle container in an operative posi- tion adjacent
the carrier cassette 30 with the tuft picking and transfer tubes 32. A
plate 62 provided with through openings aligned with the tubes 32 is
located between the carrier cassette 30 and the package of bristles 54. On
the side opposite the plate 62, the rear ends of the bristles 54 are
frictionally engaged by a vibrating plate 64, the vi- brating movement of
which is parallel to its plane.   The carrier cassette 30 comprises a pair
of spaced front and rear walls with aligned openings slidingly
accommodating the tubes 32. The clamping plate 34 is located in the space
defined within the front and rear walls of the carrier cassette 30. The
clamping plate 34 is likewise provided with openings through which the
tubes 32 extend. The tubes 32 are normally free to slide in the carrier
cassette 30 in the direction of their length. However, when a lateral force
acts on the clamping member 34, which can be produced by rotation of a
clamping screw 66, the tubes 32 are clamped and fixed in position with
respect to the carrier cassette 30.   



As further seen in Fig. 3, a pusher block 70 is provided. The pusher block
70 engages the rear ends of the tubes 32 and performs repeated
reciprocating pushing strokes tending to advance the forward ends of the
tubes 32 to slightly penetrate into the package of fibres 54. In an
intitial phase of the tuft picking process, the pusher block 70 repeatedly
pushes the forward ends of the tubes 32 over a short distance of some 1 or
2 mm into the package of bris- tles 54. Some of the tubes 32 will readily
engage around a tuft of bristles penetrating into the internal channel of
the tube, the surrounding bristles being spread by the forward edge of the
tube. When the pusher block 70 retracts       WO 95/26149
PCT/EP95/01150                               1 1   from the rear ends of
the tubes 32, those tubes that have  found a way into the package of
bristles 54 will remain  engaged in the package, but the remaining tubes
will return 



to their initial position, being rejected by abutment on the  front ends of
the bristles. As is readily understood, such  return movement of the tubes
32 is permitted because the  tubes are free to shift in the openings of the
carrier cas-  sette 30 independent of each other. To assist penetration of
the tubes 32 into the package of bristles 54, the plate 64  performs a
vibrating movement, so that the bristles are  slightly moved in the package
54 in a direction transverse  to their length.    Figure 3B shows an
initial state of the tuft picking process  where two of the tubes 32 have
already found their way into  the package of bristles 54 and three further
tubes 32 have  been rejected and returned to their initial positions. How-
ever, after a limited number of pushing strokes by the  pusher block 70,
all of the tubes 32 will have penetrated  some distance into the package of
bristles 54. At that time,  the pusher block 70 performs a final further
stroke whereby  the tubes 32 are fully pushed through the package of bris-
tles 54 until they abut an end plate 72 now replacing the  vibrating plate
64. The clamping screw 66 is rotated to  engage the clamping plate 34, so
that the tubes 32 are fixed  in position with respect to the carrier
cassette 30. The 



pusher block 70 is retracted and the tubes 32 can be with-  drawn from the
package of bristles 54, with tufts of bris-  tles remaining engaged in the
internal channels of the tubes  32.    The carrier cassette 30 with the
tubes 32 and the tufts of  bristles engaged therein is now moved, so that
the forward  ends of the tubes 32 are aligned around the tuft insertion
holes 24 of the complementary mold part 14a or 14b. As shown  in Fig. 4,
the plunger members 36 are now introduced into  the rear ends of the tubes
32 to push the tufts of bristles  contained therein through the holes 24 of
the mold part 14a       WO 95/26149
PCT/EP95/01150                              12   (or 14b). As is further
seen in Fig. 4, the plunger members  36 can be advanced different lengths,
so that the tufts of 



bristles have their outer ends at different levels with  respect to the
cavity defining surface portion of the mold  part 14a. Any excessive length
of tuft fibres projecting  into the cavity can now be trimmed off using the
cutter 44.  In addition, as also seen in Fig. 4, the forward ends of the
plunger members 36 can be shaped to provide the outer ends  of the tufts
with a desired profile.    In the alternative embodiment shown in Figs. 5A
and 5B, a  pair of different pusher blocks 70a and 70b is used. The  pusher
block 70a will selectively engage only a first set of  tubes, referenced
32a, 32b and 32c in Figure 5A. The remain-  ing tubes 32d and 32e will be
engaged by the pusher block  70b in a subsequent tuft picking operation. In
the first  tuft picking operation illustrated in Fig. 5A, bristles 54a  of
a first type are picked out from a first bristle contain-  er 51a, and in
the second tuft picking operation shown in  Fig. 5B, a second type of
bristles 54b are picked from a  second bristle container 51b. As is readily
understood, any  number of bristle types can be combined in this manner to
produce a wide variety of tooth brushes.   



Another manner to combine bristles of like or different type  is
illustrated in Figs. 6, 7 and 8. As seen in Fig. 6, mold  part 14a (or 14b)
has a number of straight tuft insertion  holes 24 and a pair of holes 24a,
24b merging in a common  outlet 24c on the side of the cavity portion 22a.
As illus-  trated in Fig. 8, the outlet 24c may be of oblong shape in  plan
view, resulting in a wider tuft of bristles in the  finished tooth brush.
By merging at least two tuft insertion  holes in a common outlet, various
types of tuft patterns can  be achieved. An example is shown in Fig. 7.
Referring now again to Figure 2, and additionally to Fig. 9,  when the
package of bristles 54 is progressively exhausted  and the pressure block
58 lowered to a level such as level L       WO 95/26149
PCT/EP95/01150                               13  



indicated in Fig. 2, the fibre container needs to be re-  filled. At that
time, a large number of tooth brushes may  have been produced from a single
bristle container. The  bristle container is then removed from the tuft
feeding  station and conveyed to the combined bristle processing and
bristle refilling device shown in Fig. 9, while a fresh  bristle container
is moved to the tuft feeding station.    The device shown in Fig. 9
comprises a step-wise rotating  disk 80 which has a number of
circumferentially spaced  bristle accommodation pockets 82 in its
peripheral surface.  A raw fibre supply station 84 is provided at a first
posi-  tion around the disk 80 to supply a bundle of raw fibres to  each of
the pockets 82 passing in front of the fibre supply.  By step-wise rotation
of the disk 80, bundles of fibres con-  tained in the pockets 82 are
indexed to a number of pro-  cessing stations 86 where the free ends of the
fibres are  subjected to a grinding operation to rounden the fibre ends.
The processing stations 86 are followed by one or more pro-  cessing
stations 88 which are fibre end polishing stations.  Finally, bundles with
finished bristle fibres are delivered  to a collecting station 90 where a
bristle container 51 is  refilled from its upper, open side, the pressure
block 58 



(Fig. 2) having been removed.    The device of Fig. 9 has a capacity far in
excess of what is  required for a single mold of the type shown in Figure
1.  Thus, a plurality of brush molding stations can be supplied  with fresh
bristle containers using a single combined bris-  tle processing and
bristle container refiller device.    In an alternative embodiment,
however, a device similar to  that shown in Fig. 9 can be incorporated in a
tuft feeder of  the machine shown in Fig. 1.    With reference to Figs. 10
and 11, a preferred embodiment of  the tuft picking device will be
described.      WO 95/26149
PCT/EP95/01150  



14  In Fig. 10A, which generally corresponds to Fig. 3A dis- cussed above,
the tuft picking tubes 132 are fixed in the carrier 130. Plate 162 is
slidably held on the carrier 130 so that plate 162, which has through holes
for the picking tubes 132, can slide on these tubes in a manner apparent
from the drawings. In the condition shown in Fig. 10A, plate 162 abuts the
front ends of the bristles 154 contained in the bristle container 151. As
before, the rear ends of the bristles 154 are engaged by vibrating plate
164. The picking tubes 132 have their front edges aligned in the plane of
plate 162.   As seen in Fig. 10B, carrier 130 with the picking tubes 132 is
now advanced so that the front ends of the picking tubes 132 penetrate into
the package of bristles a short distance, which is a small fraction of the
bristle length, while plate 164 is continuously vibrating. Plate 162 has
retracted from the front edges of the picking tubes 132 by sliding on the
tubes. The distance of initial penetration of the picking tubes 132 into
the package of bristles 154 depends on the length and thickness of the
bristles. For producing tooth 



brushes, an appropriate distance would be 2 to 3 mm.   The picking tubes
132 remain in this advanced position for a short period of time, 0.5 to 5
seconds, for example, depend- ing on the size and nature of the bristles,
while plate 164 continues vibrating. As is easliy understood, in the
initial phase of picking tube penetration into the package of bris- tles,
some of the bristles will abut the front edges of the tubes and buckle.
However, due to the continued vibration of plate 164, most of the bristles
will align inside or outside of the openings in the picking tubes.   To
ensure that all bristles will be properly aligned and no bristles will
remain in abutment on the front edges of the picking tubes, plate 164 now
performs a combined vibrational and tapping movement, as seen in Fig. 10C.
The combined vi-       



- 15 -  brational and tapping movement of plate 164 is performed for a
short period of time, several seconds, for example.   When all bristles are
properly aligned inside or outside of the picking tubes, the vibrational
and tapping movement of plate 164 is stopped, and this plate is replaced
with a reaction plate [err], as seen in Fig. 10D. The reaction plate [err]
has a smooth alignment face presented to the rear ends of the bristles 154
in the package.   The picking tubes 132 are now further advanced and driven
into the package of bristles until their front edges abut plate [err], with
a final picking stroke, as shown in Fig. 10E.   Thereafter, the picking
tubes are withdrawn from the package 



of bristles with tufts of bristles entrained therein, as seen in Fig. 10F.
As also seen in this Figure, plate 162 moves with carrier 130, leaving the
front ends of bristles 154 exposed.   The tuft picking device shown in Fig.
11 operates in the manner described above. In this embodiment of the tuft
picking device, a pair of carriers 130a, 130b are movably held in a
two-armed carrier holder 200 which is both movable about a horizontal axis
210 and movable along this axis. While carrier 130a is located in front of
a bristle contain- er 151 to have its tuft picking tubes filled with tufts
of bristles, the other carrier 130b is located in front of a tuft
collecting plate 220 which has a plurality of sets of tuft accommodation
holes 222 formed therein. More specific- ally, the front ends of the tuft
picking tubes 132b are aligned with one set of tuft accommodation holes
222. To transfer tufts of bristles contained in the picking tubes 132b into
the tuft accommodation holes 222 of collecting plate 220, plunger members
136 are introduced into the rear ends of the picking tubes 132b.   



WO 95/26149                                      PCT/EP95/O1150    In yet
another embodiment, the plunger members 136 move along with the picking
tubes 132. Thus, relative motion only occurs to move picked bristle tufts
into the through holes in tuft collecting plate 220.   When a set of tufts
has been transferred from carrier 130b into a set of tuft accommodation
holes 222, collecting plate 220 is indexed to present a new set of
accommodation holes 222 to the picking tubes 132a of carrier 130a which,
when a further set of tufts has been picked out from bristle con- tainer
151, is moved in front of collecting plate 220 by a combined rotation and
axial movement of the carrier holder 200. Simultaneously, the empty tuft
picking tubes 132b of carrier 130b are moved in front of the bristle
container 151 to pick out a further set of bristles.  



When all sets of tuft accommodation holes 222 in the col- lecting plate 220
are filled with tufts of bristles, taken from the same bristle container
151 or from different bris- tle containers, collecting plate 220 is moved
to the mold so that the tuft accommodation holes are located in front of
corresponding tuft insertion holes of the mold. In this embodiment, of
course, the mold has a mold part configured in a manner which corresponds
to that of collecting plate 220 for simultaneous molding of a plurality of
tooth brushes. The transfer of tufts from collecting plate 220 into the
insertion holes of the mold part occurs in a manner similar to the
embodiment of Fig. 1, by penetration of plunger members into the rear ends
of the tuft accommodation holes 222 so that the tufts will be positively
pushed out and into the tuft insertion holes of the mold part.         



- 17 -        Claims:   1. A brush making machine comprising a mold for
injection molding of brush bodies having tufts of bristles embedded in the
molding material, said mold comprising at least two relatively movable mold
parts (10, 12, 14a, 14b) defining a mold cavity (22), one of said mold
parts (14a, 14b) having a cavity defining surface portion (22a) with tuft
insertion holes (24) therein arranged in a pattern corresponding to a
desired tuft pattern of the brush to be produced, and a tuft feeder being
provided for introducing tufts of bristles into said holes (24) so that the
bristles project into said cavity (22), said tuft feeder comprising a
bristle container (51) containing pre-finished bristles 



(54) in a parallel packed relationship and a plurality of tuft picking and
transfer tubes (32) arranged in a pattern corresponding to at least part of
said pattern of holes (24), said tuft picking and transfer tubes (32) being
movable to pick out tufts of bristles (54) from said bristle container, and
each of said tuft picking and transfer tubes (32) being associated with a
plunger member (36) for penetrating into a respective tube to push out a
tuft of bristles contained therein, characterized in that a) said tubes
(32) are held in a carrier (30), b) moving means are provided for moving
said carrier in front of said bristle container (51) and advancing said
tubes (32) until their front ends penetrate into said bristle container
(51) only a fraction of bristle length, c) a vibrating plate (64; 164)
frictionally engages the bristle ends remote from said tubes (32), said
plate vibrating in a direction transverse to the length of the bristles; d)
said vibrating plate (64; 164) is exchanged with a reaction plate (72;172)
having a smooth alignment face, and e) advancing means are provided for
advancing said tubes     



-18-  (32) with a final stroke against said reaction plate (72; 172).   2.
The brush making machine of claim 1, characterized in that said carrier
(30) permits independent axial shifting of said tubes upon penetration into
said bristle container (51) and is provided with releasable clamping means
(34) for clamping said tubes in fixed positions with respect to said
carrier (30) during transfer of tufts to said mold and driving means (70)
are provided for driving said tubes (32) into said bristle container (51)
with a plurality of successive initial strokes whereby each tube (32) is
repeatedly advanced so that a front end thereof penetrates into said
bristle container only a fraction of bristle length until a tuft of
bristles (54) is engaged therein.  



3. The brush making machine of claim 2, characterized in that said driving
means comprise a reciprocating pusher member (70) engaging the rear ends of
said tubes (32).   4. The brush making machine according to claim 2,
characterized in that at least two bristle containers (51) are provided
with different types of bristles therein and said tubes (32) are
selectively advanced for penetration of at least a first set of tubes (32)
into one (51a) and of at least a second set of tubes (32) into the other
(51b) of said bristle containers.   5. The brush making machine according
to claim 4, characterized in that each of said first and second sets of
tubes (32) is associated with a pusher member (70a, 70b) configured to
engage only the rear ends of the tubes (32) in the associated set.   6. The
brush making machine according to any of the preceding claims,
characterized in that said bristle 



container has an open front side and said carrier comprises a cover plate
(62) provided with through holes slidingly               -19-  guiding said
tubes (32), said cover plate (62) being movable into abutment against said
open front side.   7. The brush making machine according to any of the
preceding claims, characterized in that said that said carrier is movable
in front of said one mold part (14a, 14b) for direct transfer of picked
tufts of bristles into said insertion holes (24).   



8. The brush making machine according to any of the preceding claims,
characterized in that said carrier (30) is movable in front of a tuft
collecting plate (220) which has a plurality of sets (222) of tuft
accomodation holes for transferring picked tufts of bristles into one of
said sets of tuft accomodation holes, and said tuft collecting plate (220)
being movable in front of said one mold part (14a, 14b) for transfer of
tufts of bristles from said tuft accomodation holes into said insertion
holes (24).   9. The brush making machine according to claim 1, charac-
terized in that said pattern of tuft insertion holes (24) comprises holes
of different size and/or shape.   10. The brush making machine of claim 1,
characterized in that at least two of said tuft insertion holes (24a, 24b)
merge in a common tuft outlet (24c).   11. The brush making machine
according to claim 1, charac- terized in that said bristle container (51)
includes a flexible band. (56) engaged around a pack of bristles (54). 



12. The brush making machine of claim 11, characterized in that said
flexible band (56.) forms a generally U-shaped loop into the open side of
which a movable pressure member (58) is engaged to maintain said bristles
under an at least substantially constant pressure.   13. The brush making
machine according to claim 1, charac-
-20-  terized in that a combined bristle processing and bristle container
refilling device is provided which includes a rotary indexing disk (80)
having a plurality of spaced 



bristle accommodation pockets (82) along its periphery, a raw fibre supply
station (84) at a first position around said disk (80) to supply a bundle
of raw fibres to each of said pockets (82), at least one fibre processing
station (86, 88) at a second position peripherally spaced from said first
position, and a finished bristle collecting station (90) at a third
position peripherally spaced from said first and second positions, said
collecting station (90) taking over finished bristles from said pockets
(82) and feeding them into an open side of said bristle container (51).
14. The brush making machine according to claim 1, charac- terized in that
an inspection device (50) is provided to ensure that each of said holes
(24) is filled with a tuft of bristles before a molding operation is
initiated.   15. A method of picking individual tufts of brush bristles
(54) from a package of bristles in a bristle container (51) wherein said
bristles are held in a parallel compressed state, by means of a plurality
of tuft picking tubes (32) which are advanced with their front ends into
said package, 



characterized in that a) said tubes (32) are initially driven with their
front ends into said package of bristles only a small fraction of bristle
length while the bristle ends facing away fom said tubes are frictionally
engaged by a plate (64; 164) vibrating in a direction transverse to the
length of said bristles, b) said vibrating plate is exchanged with a
reaction plate (166) presenting.a smooth alignment face to the rear ends of
said bristles, c) and said tubes (32) are completely driven into said
package of bristles with a final stroke against said reaction plate (166).



16. The method of claim 8, characterized in that penetra- tion of bristles
into said tubes is assisted by a combined vibrational and tapping movement
of said vibrating plate  (164).    


