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(54) Title: A BRUSH-MAKING MACHINE

(57) Abstract

" A brush-making machine with a mold
for injection molding of brush bodies is dis-
closed. The mold comprises a stationary mold
part (10), a movable mold part (12) and a pair
of complementary mold parts (14a, 14b) fit-
ting into a recess (16) of the movable mold
part (12). The complementary mold parts
(14a, 14b) have tuft insertin holes (24) therein.
While one of the complementary mold parts
(14a) fills the recess (16) of the movable mold
part (12) and a brush body is injection molded
with tufts of bristles embedded in the molding
material, the other complementary mold part
(14b) is in front of a tuft feeder for introduc-
ing tufts of bristles into the tuft insention holes
(24). The tuft feeder comprises a plurality of
tuft picking and transfer tubes (32) which are
movable to pick out tufts of bristles from a
bristie container and to transfer each of these
tufts to a position adjacent one of the tuft in-
sertion holes (24). Plunger members (36) pen-
etrate into respective tubes (32) to push out the
tufts of bristles contained therein and to force
them into and through the tuft insertion holes
(24).
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In a brush maki ng machine for tooth brushes which is dis- closed iﬁﬁEP 0
463 217 Al, the tooth brush bodies are nolded in a nold conposed of three
mol d parts wherein one of the nold parts is. stationary, a second nold part
is novable towards and away fromthe first nold part to close and open the
nold cavity and the third nold part fits into a recess of the first or of
the second nold part to conplete the cavity defining surface of the second
nold part in the region of the brush head. A pair of third nold parts are
mount ed on the ends of a two-armed carrier which perforns a conbined

pi votal and reciprocating novenent to bring one of the nold parts to a
position fitting into the recess of the second nold part while the nold
part on the end of the other armof the carrier is in front of a tuft
feeder, and vice versa. The tuft feeder feeds a plurality of strands of
fibres into a nunber or tuft insertion holes providéd in the nold 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 nold cavity partially defined by the nold
part. The ends of the fibres are then exposed to heat to formindividual
knobs at the inner end
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of each tuft of fibres, so that the tufts will be firmy anchored in the

nol di ng %@é}ﬁé&d | ow ng around' the knhob port I ons. The st rap@lggpy‘smiisbreg

are then and the

part with the tufts of fibres, or brlstles, thereln is noved to the nold
wherefrom a finished tooth brush i cted. Thus, while a
tooth brush is being nolded, the prmﬂygk&@gsg&nke next tooth brush S

prepared by inserting tufts of bristl e two nold parts
m’”"‘”rm,rmﬂ e brush has been

having tuft insertion holes. After
conpl eted, further

A Brush Making Machine

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.

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 cav-
ity 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 partlally 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 flow-
ing around the knob portions. The strands of fibres are then
severed, and the 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



finishing operationSf%g§h

requiredsto r ;
bristles,_and eventual 5o gas ¥ eﬂﬁg* s _ ith a_desired contour
w -_ ﬁ‘uft El stied FCTARRA U her ei n
conpy essed state is a delicate
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the bristles are held & .
operation. \When the tubes are advanced #th their; front ends agai nst the

pre-finished ends_of bristles in fhe package, sone'of the bristles may
easily peﬂ%?? el§ﬁ?%l?%ém%ﬁ§ﬂ%elt%%f e ug§iﬁpkgg_EE?iQGxFuBGPtBut ot hers
wi |l abut biwskdi® pfepirxed uby imsebtihdgectupteventbhistueshertoeconerati on
of the tu | t #@gg.' 5L er : + have en proposed to
assi st thgaf)%nr%ev?or a'??%%a% pl 'c%%lgﬂﬁug'g%t Fﬁ{'%ggébggkﬁagg%f bristles. In DE

40 27 288 Al tuft picking tubes are shown which have a narrow neck portion

on their fxePdr crile ameEl @1Mé ' | & te
Specificat'on.ég. 5,16€?yﬁ%qfﬁéum%§%€€%?F%ﬁggﬁé?ﬂeap+%§%%§afu egt?gr
assi st ed Dy RESRHRAPRYBFIONS | IFQ i TeRbred ctanrennd napdcolighrthe ends of

the brist|ends oesthe bristléemand deventusDby patal pebviget ERér bt£84t h.
Foltabiti oreswhel 5 Rk SRR 8T Poitmer on ol o5 of whi ch must be
filled with tufts I
The present invention provides a brusﬁlhaking machine which
allows brushes to be produced with a ?ariéty of tuft compo-
sitions and configurations, including different types of
fibres and contoured shapes of the bristles, without re-
quiring additional finishing operations.

According to the invention, a brush making machine is pro-
vided which comprises a mold for injebtion molding brush
bodies, in particular of tooth brush bbdies, having tufté of
bristles embedded in the molding material. The mold com-
pPrises at least two relatively movable mold parts defining a
mold cavity. One of the mold parts has a cavity defining
surface portion with tuft insertion holés therein arrénged
in a pattern corresponding to the desired tuft pattern of
the brush to be producéd.-A tuft feeder is provided for
introducing tufts of bristles into the tuft insertion holes,
so that the bristles have one end projecting into the mold
cavity. The tuft feeder comprises a bristle container loaded
with pre-finished bristles, i.e. fibres with one rounded and
polished end, in a parallel packed relatiqnship and a plu-

- rality of tuft picking and transfer tubes arranged in a pat-
tern corresponding to at least part of the pattern of tuft
insertion holes. The tuft picking and transfer tubes are
movable to pick out tufts of bristles from the bristle con-
tainer and to transfer each of these tufts to a positioh
adjacent one of the tuft insertion holes. Each of the tuft
picking and transfer tubes is associated with a plunger
member for penetrating into a respective'tube to push dut a
tuft of bristles contained therein for introduction into an
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From t he pi cking tube tl erred to a vise mhlch
has tuft _ - 3- acconodati on hol es and
a cl anpi ng arrangenent for releasably clanping tufts of bristles |n t he
hol es. TheadﬂP§6n$aﬁ“5§ PRFETEAOBNBOSR -t BY U4ty TQ¥ARIENFUtEnPerking an

injection gphdtgansiier tabeBewiehr agsotihted pldnger peabers,pithet taft

materi al IS Ig&%ﬁ%%dh%&ggngftggeend OLa%h%e filled with different
types of bristle fibres taken from different stocks of pre-
fininshed fibres. The tufts can be inserted to different
levels over the base of the finished brush body to provide
bristles with a contoured shape.

out of the nold cavity.

ushes \/\Ap&l& mqg@cl osed

The use of tuft picking and transfer tubes in the production
of tooth brushes has already been devised in EP 0 567 672 |
Al, for-example. In the method disclosed therein, however, a
base member with a pattern of tuft insertion holes is re-
quired which becomes part of the finished brush body. It is
not possible to produce the brush body in a sihgle molding
step.

Picking out individual tufts of bristles from a package
vherein 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 EP 0 567 672 Al
picking tubes with a beveled front end are shown. In DE
40 27 288 Al tuft picking tubes are shown which have a
narrow neck portioh 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 parallei 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 holding material out of
the mold cavity.
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Wth the features of 2|ng1part of ¢laiml, areliable tuft
pi cki ng operation is ccording to a second aspect of the
I nvention a .nethod of plcklng i ndi vi dual tufts of bristles is provided as
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machi ne as
tration ‘into the bristle container. The carrier is provided

with releasable clamping means for clamping the tubes in
fixed po51tions 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 1s free to advance
into the package 1ndependent of all other tubes, and the
tubes are not s1multaneously forced into the package. Some
of the tubes may have penetrated an 1n1t1al distance into
the package, while others have been re1ected by abutment of
their front edge against the ends of the bristle fibres, A
further improvement is achieved by driting 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 there-
in. 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 packiof bristle fibres may
be further assisted by frictionally_enga@ing the rear ends
of the fibres with a plate'vihrating in:a direction trans-
verse to the length of the bristles. The success1ve strokes
of the tubes are preferably produced by a rec1procat1ng
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 remaininq tubes being thereafter
engaged by a different pusher member to drive the tubes 1nto
another bristle container with bristles of a different type,
for example, differently coloured bristles.
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under constant pressure. After each set of tufts has been

picked out of the container, the-pressure.membe: 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 re-
filled. Refilling of the container can be done continuously
or, preferably, in a combined bristle processing and bristle
container refilling device provided by the present inven-
tion. This device includes a rbtary indexing disk with a
plurality of spaced bristle accommodation poékets 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 differ-
ent peripherally spaced positions. A finished bristle 561-
lecting station takes over the finished bristles from the
pockets and feeds them into an open side of the bristle |
container. |

The invention also provides a method of picking individual
tufts of brush bristles from a package of bristles in a
bristle container wherein the bristles are held in a
parallel compressed state. According to the 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



fraction of bristle length until a tuft -of bristles is engaged therein, and
with a furwhiessseem final stroke for ad{anci ng the ‘tubes fur tHGAVERISD1ISe he
bristle container only when all :of the"tubes-have a tuft of bristles
engaged therein. Thereafter, the clanpi n@ nmeans.i-s activated and the tubes
are fixed in position for transfer of the tufts to the nold. Penetration
of the tubegwapt orofethackubésbarat Feitthonally angageadbhyafl piateonal |y

Cransverse TAPFRERRNIa o LFRetEpRsHFabavErBecke Ebel Jehgin Recthe the
tubes are pbeistiesy Ppnothecpréfenredcepbodimeng,pthecpickingr tabgagare t he
rear ends OLth e&“QEﬁeET@ﬁiguiﬁﬁﬁiHE”EEEoHEyaH& %ﬂ%fkﬁﬁE dgbasepgage
sel ect ed ones the tube at a tinme, the remalning tubes berng thereafter
engaged by ¥ibratépgntopasséstnakbgnmeptdpfythenforwped bristdsoends
bristle conjasiae vhéhopehshy8sSofif thedebithea! ehitBe off ehetPpatRifg
d|fferentlytgggggjggmgrgitng:bristles will abut the front.edge of a
picking tube and buckle. Due to continued vibration for a
short périod'pf time, 0.5 to 5 seconds, for example, most of
these bristles'wili 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 pickiﬁg.tuhes, vibration and tapping move-
ment of the plate is Stppped, and the plate is replaced with
a reactioh'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 but of the package to complete the tuft
picking operation.

Further featﬁres 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;
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predeterm ned anount,. the con,aiRehgN§EFscke;

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 pefspective 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 l4a, 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



be refilled. Refilling of the container can be done continuously or,
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rotary indexing disk with a plurality of §aced bristle accommopdation
pockets around its periphery. A raw fiber supply station is located at a
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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 l4a, 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 l4a, 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 mechaﬁism-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
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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‘bldck 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-
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contai ner; ¢he Frame s B and C show di fferent phases of picking tube
penetration into a bristle container;

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 cassettel30-cdmprises a pair of spaced front and
rear walls with aligned openings slidingly accommodating the
tubes 32. The clamping1p1ate 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, thegtubes 32 are clamped
and fixed in position with respect to the carrier cassette
30. '

As further seen in Fig. 3, a_puéﬁer 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 tﬁft_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 tbe'tube. When the pusher block 70 retracts
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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 fufther 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 1l4a 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
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into the cavity can now be trimmed off hsing 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.
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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 5la, and in the second tuft picking operation shown in
Fig. 5B, a second type of bristles 54b are picked from a
second bristle container Sib. 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 l4a (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
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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 stationms.
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 Figuré 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 alterhative 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. '
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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 dontinuously 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

continués vibrating. As is easliy undétstood, 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-
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the picking tubes, the vibrational and tapping movement of

plate 164 is stopped, and this plate is replaced with a

reaction plate 166, as seen in Fig. 10D. The reaction plate

166 has a smooth alignment face presented to the rear ends
 of the bristles 154 in the package.
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The picking tubes 132 are now further advanced and driven
into the package of bristles until their front edges abut
plate 166, with a final plck1ng stroke, as shown in Fig.
10E.

Thereafter, the picking tubes are withdrawn fromlthe 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. o

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.
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contai ner i 9n Wit cblddutig lutd @awr is shown in Figure 2. As seen in
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222 to the plcklng tubes 132a of carr:.er '130a which, when a

further set of tufts has been picked out from bristle con-
tainer 151, is moved in front of collectimg plate 220 by a
combined rotation and axial movement of_the_earrier holder
200. Simultaneously, the empty tuft pickihg 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 accommodatlon holes 222 in the col-
lecting plate 220 are fllled with tufts. of brlstles, taken
from the same bristle container 151 or frqm different bris-
tle containers, collecting plate 220 is moved to .the mold so
that the tuft accommodation holes are located in front of
correspondlng tuft insertion holes of the mold. In thls
embodiment, of course, 'the mold has a mold part configured
in a manner which corresponds to that of_collectlng plate
220 for simultaneous'molding of a plura}ity_of tooth
brushes. The transfer of tufts'from cqliegting plate 220
into the insertion holes of the mold part:eccurs in a manner
similar to the embodiment of Fig. 1, by’ penetratlon of
plunger members into the rear ends of the tuft accommodation
holes 222 so that the tufts will be positlvely pushed out
and into the tuft 1nsert10n holes of the mold part.
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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 (l1l4a, 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 cavi-
ty (22), characterized in that said tuft feeder comprises 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 corre-
sponding 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.

2. The brush making machine of claim 1, characterized in
that said tubes (32) are held in a carrier (30) permitting
independent axial shifting of said tubes upon penetration
into said bristle container (51) and provided with releas-
able clamping means (34) for clampinglsaid tubes in fixed
positions with respect to said carrier (30) during transfer
of tufts to said mold, driving means (70) being 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 froht end thereof
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respect to;!hh&apfid £ty facifine 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, character-
ized in that at least two bristle containers (51) are pro-
vided 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, character-
ized in that each of said flrst anhd second sets of tubes
(32) is associated with a pusher member (70a, 70b) config-
ured to engage only the rear ends of the tubes (32) in the
associated set. '

6. The brush making machine of claim 1, characterized in -
that said tubes (32) are held in a carrier (30), moving
means being provided for moving said carrier in front of
said bristle container and advancing said tubes until their
front ends penetrate into said bristle container only a
fraction of bristle length, and driving means (70) being
provided for repeadedly driving said tubes (32) into said
bristle container (51) with a plurality of successive
initial strokes and with at least one further stroke for
advancing said tubes (32) completely into said bristle
container after all of said tubes have a tuft of bristles

engaged therein. _—___;__;_*_-;_____
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8. The brush making machine according to claim 2 or claim 6,
characterized in that said bristle container has an open
front side and said carrier comprises a cover plate provided
with through holes slidingly guiding said tubes (32), said
cover plate being movable into abutment against said open
front side. '

9. The brush making machine according to claim 2 or claim 6,
characterized in that said that said carrier is movable in
front of said one mold part (1l4a, 14b) for direct transfer
of picked tufts of bristles into said insertion holes (24).

10. The brush making machine according to claim 2 or claim
6, characterized in that said carrier is movable in front of
a tuft collecting plate which has a plurality of sets of
tuft accomodation holes for transferring picked tufts of
bristles into one of said sets of tuft accomodation holes,
and said tuft collecting plate being movable in front of
said one mold part (14a, 14b) for transfer of tufts of bris-
tles from said tuft accomodation holes into said insertion
holes (24). '

11. 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.

12. 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). ___________;*;_;__—
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all of t ha4.ulme &%uuﬂ Imdh\ng pvediret ed cmrm dix aheracterized package of

g'[irzt(lae\?mei?‘eabétsa{l?%t tb%‘r%lgo ;ﬁﬁ%y pu&h roulf'g""finq ﬁe@-p%%%ﬂdf%g&grl s-
tles 54 ur:mtlo ttihey quen sa;deemf ptheitah 20 mmhla)lmwnmenemu af38%g pl ate
64. The clsmy §%“d' LY @(@nftarl‘ﬂ HH4 t&iﬁﬁ%ﬁ%ﬁ&’@r ARH Medi@lgpd, SO

that the tubes fixed 1n position w respect to the carrier
cassette Frantially constant pressure.

15. The brush making.machine according to claim 1, charac-
terized in that a combined bristle processing and bristle
container refilling device is provided which includes a {
rotary indexing disk (soj having a plurality of spaced bris-
tle 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 processxng station (86, 88)
at a second p051t10n 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).

16. 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.

17. 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 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

L
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*pusher block 70 is retracted and the tubes 32 can be with- drawn fromthe
package o{mp;g,zgpges 54, tl es renai ni npCITEPAyEIdSO n t he
i nternal channels of th ‘carrier cassette 30 with the
“tubes 32 and the tufts t hereiin’i's now noved, so.that
the forward ends of the tubes 32 are aligned around the tuft |nsertion

ol es 24 of, g cauRl CFER! BAYaPheRdkte 1421081011 $5eAGRYE bY Ki 0. 4

t he pl unger" er are now | ntroguced into ,the rear end e tubes

32 to pushplatet (fts §4brVéPFEElngohPa?n@HrFﬁEFEPntFﬁFﬁﬁﬁﬁs?hE°h Bs 24 of
%Eg/gggg/g%%g thaof saidVBr95t26449%and completely drlvzn into said
. ! t her
gathgprEﬁﬁgieﬁeWﬁgps %nEénségogavghgédgécyfg?%%tﬂ#éngths

seen in Fi §ac
so that theuftfbf bkistles engaged in its front end.

18. The method of claim 15, characterized in that penetra-
tion of bristles into said tubes is assisted by a combined
vibrational and tapping movement of said vibrating plate

(164).

19. The method of claim 15, characterized in that prior to

said final stroke, said vibrating plate is exchanged with a
reaction plate (166) presenting a smooth alignment face to

the rear ends of said bristles.
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bristles have their outer ends at different levels with respect to the
cavity defining surface portion of the nold part 1l4a. Any ' | ength
of tuft fY9%8@%4P0jecting into the cavity can now be trinﬁggﬁéﬁéﬁﬁﬁﬁ ng the
cutter 44. In addition, as also seen in Fig. 4, the forward ends of the

pl unger nenbers 36 can be shaped to provide the outer ends of the tufts
with a desired profile.  In the alterld&ive enbodi nent shown in Figs. 5A
and 5B, a pair of different pusher blocks 70a and 70b is used. The pusher
bl ock 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 wl| 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 froma first bristle contain- er 5la, and in
the second tuft picking operation shown in Fig. 5B, a second type of
bristles 54b are picked froma second bristle container 51b. As is readily
understood, any nunber of bristle types can be conbined in this manner to
produce a wide variety of tooth brusﬁgﬁg.éi '
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« Anot her manner to conmbine bristles of like or different type is

illustrated in Figs. 6, 7 and 8. As seen in Fig. 6, nold gamtpeddaséor 14b)

has a nuN(RP52$4%t rai ght tuft insertion holes 24 and a pair of holes 24a,

24b nerging in a common outlet 24c on the side of the cavity portion 22a.

As illus- trated in Fig. 8, the outlet 24c nmay be of oblong shape in plan

view, resulting in a wider tuft of brid{8es in the finished tooth brush.

- By nerging 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 .addijt|{onakBy to Fig. 9, when the

package of bristIesEBngs%@rogressively usted and the pressure bl ock

58 lowered to a |evel ¢h™ as Iff" EE=2$149

PCT/ EP95/ 01150
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indicated in Fig. 2, the fibre container needs to be re- filled. At that

tinme, a Iarge nunber of tooth brushes nmay have been prod posiise Single

bristle OWPHP44Y . The bristle container is then renoved Tromthe tuft
feeding station and conveyed to the conbined bristle processing and
bristle refilling device shown in Fig. 9, while a fresh bristle container
Is noved to the tuft feeding station. The device shown in Fig. 9
conprises a step-wise rotating disk3#8 which has a number of
circunferentially spaced bristle accomodati orblpockets 5%2 inits :
peri pheral surface. A raw fibre supply aty on 84 is provided at a first
posi- tion around the disk 8 I bres to each of

t he pockets 82 Pa iqg in dgyont o By st W se rotation

of the disk BO,PEﬁdI gofgql ' e@082 are :

I ndexed to a nunber of pro- <cC | eeizee ends of the
¢ fibre ends. '

ey

fibres are subjected to a gri

The processing stations ar 4 pro-“- E&ssi ng _
stations 88 which are filfe f . al Iy, bundles with
finished bristle fibres a elli | P2 | S 3%on 90 where a
bristle container 51 is Teﬁsg ed frdm ikl Upp¢t. [epen side, the pressure
bl ock 58 | K{A [ 17
N 70
EEANNNN\
| - 51 64
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"(Fig. 2) having been renoved. The device of Fig. 9 has a capacity far in
excess o required for a single nold of the type ' I gure
L Thusfw<&i@% 6L}T’al ity of brush nolding stations can be sup%%s}owsgh fresh
“bristle containers using a single conbined bris- tle processing and -

bristle container refiller device. In an alternative enbodi nent,

however, a device simlar to that shown in Fig. 9 can be incorporated in a
tuft feeder of the machine shown in ybg 1. Wth reference to Figs. 10
and 11, a preferred enbodi nent of the t uf iﬂaﬂd ng device wll be
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14 In Fig. 10A, which generally corresponds to Fig. 3A dis- cussed above,
t he tuft“ﬁgfgzi@& tubes 132 are fixed in the carrier 130. RcaiEpod/6ise s

sl idably N 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
fromthe drawings. In the condition shown in Fig. 10A, plate 162 abuts the

front ends of the bristles 154 contaépgd in the bristle container 151. As
e

before, the rear ends of the bristl 54 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 qrﬁhg eg?s of the picking tubes 132 penetrate into
t he package of bristles a'shobt® 8 stance, which is a snall fraction of the
bristle length, while plate 164 is continuously vibrating. Plate 162 has
retracted fromthe front edges of the picking tuggs 132 by sliding on the
tubes.. The distance of initial penetration of e picking tubes 132 into

t he package of bri sEEEE=S==dem S0 e A0 rCKTTE v he
bristles. For produ¢ing tooth

o s e 2 g e o,

82- / < & —_—

88




+ brushes, an appropriate distance would be 2 to 3 mm The pi cking tubes
132 remmin _in_this advanced position for a short period of PEVERIS/OAIN o 5
seconds, WQ95/2 | e, depend- ing on the size and nature of the bristles,

«wWhile plate 164 continues vibrating. As is easliy understood, in the
initial phase of picking tube penetratgmn into the package of bris- tles,
sone of the bristles will abut the front edges of the tubes and buckl e.
However, due to the continued vibrat+enof plate 164, nost of the bristles

will align insid r outside of the openings in the picking tu k%4 1o
ensure that Eﬁﬁ" Elrolgstle z Loy 2o bristles wll

remfai nin abu';rbrrpnt don. Lhe fr - .t25;464 now
_[I)_ﬁre g(r)gi ﬁego\/il_ne Vi .[“m“ .‘mmﬂ_seen In Fig. 10C
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, - 15 - brational
short perlod of tine,

proper | W&

. and tappi ng movenent of plate| 164 REPLAGEPed, altd
with a reaction plate [err],

sever algsset
d inside or o EHNES@EE&HAS@EEN

&as seerr 1 n g. 10D. T

has a snmooth alignment face presenteglygo the rear en

i n the package.

and tapping anenent of plate 164 is perforned for a
sl e VWERTEPPSHIPLt | es are

ational

is Slpeeteﬁa?Béeﬁ REfS Rbaced

. e [err]
Immﬂgm \ | es 154
The pi cki ng tubes 132 are now furth d 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 wit hdrawn 74 164
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cof bristles with tufts of bristles entrained therein, as seen in Fig. 10F.
As also seen in this Figure, plate 162 noves with carrier »gi/Eposemsng t he
front endWo¥414%¢|es 154 exposed. The tuft picking device shown in Fig.
+11 operates in the manner described above. In this enbodi ment of the tuft
pi cki ng device, a pair of carriers 130@, 130b are novably held in a
two-arned carrier holder 200 which is o§h novabl e about a horizontal axis
210 and novabl e along this axis. Wile carrier 130a is |located in front of
a bristle contain- er 151 to has tuft picking tubes filled with tufts

of bristles, the other carrier {I30plis located in front of a tuft

col | ecting pIatﬁ:?gg qh1ch has <y ot E of sets of tuft accommopdati on
hol es 222 forne rein. More C | S v the front ends of the tuft

pi cki ng tubes 132b are aligned h one set Yot tuft accommodation hol es
222. To transfer tufts of brist]|espsq tainediin t he picking tubes 132b into

the tuft accommobdati on hol es 22P of col N'eetldd pl ; 20, plunger nenbers
136 are introduced into the reaf epds of thegﬁi dbes 132b

132a

- 130a
'151/ ( 'f
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"WD 95/ 26149 | PCT/ EP95/ 01150 In yet
anot her enbodi nent, the plunger nenbers 136 nove along with the picking

¥t ubes 132. Thus, relative notion only occurs to nove picked bristle tufts
into the through holes in tuft collecting plate 220.  Wien a set of tufts
has been transferred fromcarrier 130b igto a set of tuft acco
hol es 222, collecting plate 220 is indexed to prese tmpm@!hﬁ{m SﬁEET
accommdat i on hol es 222 to the pi cki ng tubes 132a of

when a further set of tufts has been picked out fro I%kbﬁcﬁqﬁg
151, is noved in front of collecting plate 220 by a kopbi I'0 ?i
axi al nmovenment of the carrier holder 200. Sinmultaneops)y. .lhe enpty

pi cking tubes. 132b of carrier 130b are noved in fronf of the bristle
contai ner 151 to pick out a further set of bristles. -

an

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 pért 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 reQion of the brush head. A pair of third mold
parts are mounted on the ends of a‘fwofarméd carrier which
performs a combined pivotai 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

«
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‘When .al | sets of tuft accomnmodation holes 222 in the coI REBLAGEMEND| SWEET220
are filled with tufts of bristles, taken fromthe sanme BrifSTre—tomntarn
151 or fromdifferent bris- tle containers, collecting

corresponding tuft insertion holes of the mold. In thisle
course, ‘the nold has a nold part configur2d=in a manner {whi ch corresponds
to that of collecting plate 220 for simultaneous nol di ng of—aproret-ty—of

It ggte pt Pgﬁsﬂgfoels& " 1%132 a&}ﬁéorert}% rétwfow ég Ofi5Pes SCobE nSrPJs@iés 2t29héﬂé9nt he

u in_a Si ar to
enbodi ment &°V§ iﬁ/'}ffg}it‘ﬂé‘?’r‘%ﬁ“ﬁ}? ?)Iﬁhﬁg;hﬁ’gnﬁ%?ghl'ﬂ’f‘bs?hésrear ends
of the tuft simm_irﬂmtmiusoly hejest&®2 Flous havhibe &utosthi btusk pssbeingly
pushed- out %Ciderg'o tt}{Ee ﬁfgéué@fgﬂ téPntlbé)l r?éxef tctbg@h nBJ':\gsRaf.é : prepared

by inserting tufts of bristles into one of the two mold

- parts having tuft insertion holes.

After the molding of the brush has béen completed, further
finishing operationsnare 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 operatlon 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 penétratibn 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 engaées 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 preventhleakage 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 pickiné_tubes
tufts of bristles are transferred to a vise which has tuft

AMENDED SHE=
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- 17 - C ai ns: 1. A brush maki-ng machi ne conpris
_injection ol ding of brush bodies having tufts of bristle

nol ding material, said nold conprising at |east two rel atj

parts (10, 12, 14a, 14b) defining a nold cavity (22), ong
parts (1l4a, 14b) having a cavity defining surface portion
“insertion holes (24) therein arranged in § pattern corregp
desired tuft pattern of the brush to be produced, and a t

g-a.nmold for

(223@ &pﬁ“’mn

Lnag to a

provi ded for |ntro ts of bris Ies into said hol

bristles prd i 8o lag 490 (5.8 Lawing et andetont

bristle commﬁhaasdﬁim canping ngnfre-df rhsiedlds | tn | €se’
vise can be part of one of the cavity definin

uft f eeder being
CB&%FISIHQ a. '
holes. The

g members of

an injection mold so that in the course 'of the molding -

process plastic material is injected around the ends of the

bristles prbjecting into the mold cavity.

According to a firstﬂaspect'of the invention a brﬁsh'making

machine is provided as definded in appending claim 1, the

preamble portion. of whlch proceeds from EP 0 567 672 Al.

wWith 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

r 165, 759.

With the fearures of the characterizing part of claim 15, a

- reliable tuft bicking process is aéhieved, and the method

is particularly adapted for use in a brush making machine

as claimed.
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(54) in a parallel packed relationship and a plurality
-transfer toubes (32) arranged in a pattern correspondi ng

uf t prckrng and

each of said tuft pi cki ng and transfer tubes (32) beirg Jas 6b
pl unger menber (36) for penetrating into 4 Tespectiveft
tuft of bristles contained therein, characterized in
(32) are held in a carrier (30), b) noving means are prov
said carrier_in front of said brist]e contajner (51) and advan I N 2
tubes (32) MRGITLRG 9 /PR %Fﬁﬁ%{kﬁmﬁ?%&@#m?ﬁB garﬁh%r+%Y?%tt%ﬂtaF%%r
(51) only a tufactgiakinig kindttwanefgt htulses aaveé bliald nin pa at &rt Hdr ﬂéﬁ}
frictionall e e fr d S )

pl ate vi bra%ﬁ} ng ?ﬁf%ﬁ#ﬁ%&!&%&#t r’ggésij\?/eérse %m? h(gfr} %%t%&g$§ ‘ﬁégﬁ

sai.d vi br at itmptdlon dney theHristx teniriner ( HThe rearrien b alPEOYi@ed.?Z)

having a smgidh adIHHEHE1d ARamPiily Me &Y A6+ NEL ARFLRg X Ke PEQNES S f OF
advanci ng sai d tubes

fixed p051tlons 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 éf
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 ié.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 éngaged'
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 |
.flbres with a plate vibrating in a dlrectlon transverse to
the.length of the bristles. The successive strokes of the
tubes are preferably prbduced by a reCLprocatlng pusher
member engaging the rear ends of the tubes. The pushér
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.

AMENDED spigey



-18- .(32) with a final stroke against said reaction plate (ﬁﬁﬂAcEQQNT
The brush maki ng machine of claim1, characterized in thatf s Brfefeh
(30) permts independent axial shifting of said tubes upo cen?ngﬁ&ion i ntfo
said bristle container (51) and is provided with rel easablfefcla Eﬁ,&n- '
(34) for clamping said tubes in fixed posiitiens with respgc o-saj d
~carrier (30) during transfer of tufts to fard ol d and dr Vi ng neans
are provided for driving said tubes (32) into said bristle CO '
with a plurafhéytaftspierinigyveperatioh ikr gkeatifefeky ldaxateduby u3dng s
repeat edly agv h r.ont. . t her eof. netr.at. i RLO I d
bristle contgiﬁggegﬁﬁgag ?&g%tggnﬂg%gggfsfﬁggﬁéﬁg h%%ﬁgﬁ g‘?@%Fﬂ%
bristles (54presenhgipgeentihenei Fhe bristle container has a flexible
band engaged around a pack of bristles. Preferably, the
flexible band forms a generally U-shaped lbop 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 amouht( 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 sbaced 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 processihg stétion, for
ekample, 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

AMENDED stéT



3. The brush maki ng machine of claim 2, characterized | IREPDMEMTdSHEETVI ng
‘means conprise a reciprocating pusher nenber (70) engdgi dg of
sai-d tubes (32). 4. The brush nmaki ng nmachi ne accor dijng 9 é& n@éé
characterized in that at:|least two bristle .containers {(41) Qr JB d d
with different types of bristles therein and said tubds I32) are

sel ectively advanced for penetration of B8 +east a firjst set of tubes (32)

into one (51a) and of at least a second set of tubes (

(5100 0, SIS S H BT ey of AE IR0 IELL 8- 58O

t ubes (32) a@m%'@op_emﬂm ht tm@usseyenehiveecerda, ﬂ%)elé@nPlgured to

engage only the rear ends of the tubes (32) in the associated set. 6. The
brush nak accoy di to any of the, preceding_clains
chgfacter: h}ﬂ%r;‘g%t I $§e|%rogerly allgneg :c.jllns ae or "Sutside of

the plcklng tubes, the vibrational and tapplng movement of
plate 164 is stopgaé and this plate is replaced with a
reaction plate &66, as seen in Fig. 10D. The reaction plate

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 , 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 thls Figure, plate 162
moves with carrier 130, 1eav1ng the front ends of brlstles
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

b 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 plurallty 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'zzo, plunger members 136'are introduced into the rear
ends of the picking tubes 132b. ' |
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contai ner has an open front side and said carrier
(62) provided with through holes slidingly

" tubes (32), said cover plate (62) being novable in
open front side. 7. The brush making machine acc
preceding claims, characterized in that sald t hat

in front of said one nold part (14a,. 14D) 1for dired

tufts of bristles into said insertion holes (24).-
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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 comp;ising-at least two

l4a, 14b) defining a
mold cavity (22), one of said mold parts (1l4a, 14b) having
a cavity defining surface portion (22a) with tuft insertion
holes (24) therein arrahged in a pattern corresponding to a
desired tuft patterh of the brush to be produced, and a
tuft fééder being pfdvided for introducing tufts of _
bristles into said holes (24) so that the bristles project

into said cavity (22), said tuft feeder comprising a

relatively movable mold parts (10, 12,

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) , sald tuft picking and transfer tubes (32) being
movable to plck 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 penetratlng into a respectlve tube to push out a
tuft of bristles contained therein, characterlzed 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) dnly 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

AMEn,

%0 Syicey



8. The brush maki ng machine according to any of the pleqep{AGEMENAi SHEET
characterized in that said carrier (30) is novable in}{fr t of—a CUlt
collecting plate (220) which has a plurality of sets (R2p g{ FF

é p o on

acconodati on ﬂ] rring picked tufts of brj s} e joff |
said sets of ”mmml[uwmul" E hol es, and_gaid tuft co}l rtu ng—pl-at-e—t220)
bei ng nmovabl e ¥ ne¢frent® ofs sdi d one nDId pé t~(14a, 14b} for transfer of
tufts of bristles from'said tuft acconpdati on hol es i nte=aete=TISEr L1 0N
hol es (24). (32) wiehbas uBbnahkstgokacagaensecsadidngehotdibai plateciarac-
terized int saidvpattern of tuft jnsertion holes (24) conprises holes
of different S|&e and/ or shape. 10. The brush maki ng nmachi ne of claiml1,
-characterized in that at |least two of said tuft insertion holes (24a, 24b)

nerge in a qpmﬁﬁbtbﬁﬁsﬁnﬁéﬁin 2ﬂ£&h1ne16f EbSlﬂrYSthBKEEGeEEEBBHQn
according tao clalm lzed i at sai rist ai_ner (51)

1
i ncl udes a finak tﬁi%QMERFrf%E) gﬁba@%ﬁméPﬁuhﬁdﬁpﬁﬁéﬁanaﬁFF tf éfFSR?

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 thefein.

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 (5la) 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 ¢,
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 6pen front side and said carrier compriseé
a cover plate (62) provided with through holes slidingly

AMENDED SHEET



"12. The brush maki ng machi ne of claim 11, characterize
flexible band_Lﬁﬁ_lﬂiiulHL4L4¥¥KHEH|y U- shaped | oop info,
which a- anabIe pressure nemnber i s engaged to mai
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under an at m lmﬂ'&l Hllﬂ”m constant pressure.  13%.
machi ne accord harac- _ 14 ;

_20- terized ifi that"a combined bristle processi ng an
refilling device is provided which includes a rotary i
having a pl gnating shidpsubes (32), said cover plate (62) being

bristle cont ai ne

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 (1l4a,
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
(l4a; 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 ih_
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 (54j.

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-
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‘bri stl e accommodati on pockets (82) along its peripher 'REHLAGEME'Hr §H§ pAll Y
station (84) at a first position around said disk (80)}te=suppry a bun{l

Oof raw fibres tound ' ckets (82), at |east ogelfi stn
station (86, 84“'“\“““"‘3““4“& i on peripherally spag¢ed f Xits
position, and. a firti shed"brfstte collegtb%g_station (9Q) b
position peripherally spaced fromsaid first and seconq positions, said

col lecting station (90) taking over finished bristles f pockets
(82) and feterhgednam thes &ncopbinedibristds precessiad @ndaibidstis) .

14. The brughnpBkhBg ¥BEH1N8 nJC a_vdcRD ilsO pilodiitlel wHidhdndleidezed i n t hat
an inspection device (5Q) is,  provided. to éensure_tha f sai d, hol es

(24) is fil FRBagKt ﬂnas‘-‘f‘&f’ﬁ'&rlsﬂfr_ i(@gne?at’fél“&r é é’lﬁr‘dﬁ%i%c%pée)rsaﬂc&? is
i 2|4§ i ?ﬁ gsln. abrigt;éeagrbgfhpdhtwmldet@i \(:B(Il)alaltdqu sitesf pemigthetny,std es
gristles arﬁg e%&gfﬁ SusgpiiF%%t§%§§#??'Z%tgfgﬁg%ﬂﬁg%%§§%§k3¥gﬁﬁﬁ*ﬁ%Z?:?y
of tuft pickaid dibks (89)) tehissippdye sadbundded ofi maw Hdbres det sawds aft o
sai d packaggajq 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)
takiﬁg 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 inspegtion 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 friétionally engaged by a plate (64;'164) '
vibrating in a direction transverse to the length of said
bristles, ' o

b) said vibrating plate is exchangéd 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). '
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“characterized in that a) said tubes (32) are initially

: front ends |nLQ_saLd_package~of brlstles only a small f
stle end way fom said tube

le ; f i 98l Iy
engaged by a g'ﬂiuunlﬂjulﬂumu br atl ng in adirection tr nvérigﬁt og?he
length of sai 1ed

reaction plate (166) presenting.a snooth alignnent face
said bristles, c¢) and said tubes (32) are conpletely dri

package of ?rlstles Wih . a fin stroke_ against said reaction plate (166).
he method of c alm 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). ' :




16.. The nmethod of claim8, characterized in that penetra h +-28
into said tubes is assisted by a conbined vibrational an § dﬁyfﬂﬁﬁﬂﬁiﬁt

of said vibrating plate (164).
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