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A Met hod of pONn Mol di ng of Brushes The present invgat at es
fiﬁ a met hodv(b) ?ﬁdggtion nol d- ing of brushes, in particular o’FﬁQo fa
brushes, using a nold with at |east two relatively novable nold parts
deflnlng a nold cavity. Conventional nolds for nolding brushes
general ly have a sta- tionary nold part fnd a novable nold part with tuft
inser- tion holes therein. Each nold part defines a portion of the nold
cavity. To start the production of a brush, the novable nold part is

w thdrawn fromthe stationary nold part to open the nold. Tufts of
bristles are then introduced into the tuft insertion holes, so that they
have one end projecting into the cavity portion defined by the novable
nold part. These bristle ends are then exposed to heat to forma knob of
nmol ten bristle material. at the end_of eagh tuft. There- after, the nold
parts are noved agai nst® #&&hog: REr Ip éeEFbgﬁ Moiding| of Brushesi zed nol di ng
material is then ejected into the cavity and around each knob of bristle
material. The knobs of bristle material close the respective tuft inser-
tion holes to prevent |eakage of nolding material fromthe cavity.

Tufts of bri Shepresemtpdinyeation radabesstobadyetiyodnef irejietitripr meolds t

end in the ol ng fﬂi-h%ﬁa'gé' 16N Bat-01 SRI &R0 r OPESER SSANSEed NRiSidg £ difase

of radial pressure aroun
with at least two relatively movable mold parts defining a

mold cavity.

Conventional molds for molding brushes generally have a sta-
tionary mold part and a movable mold part with tuft inser-
tion holes therein. Each mold part defines a portion of the
mold cavity. To start the production of a brush, the movable
mold part is withdrawn from the stationary mold part to open
tHe mold. Tufts of bristles are then introduced into the
tuft insertion holes, so that they have one end projecting
into the cavity portion defined by the movable mold part.
These bristle ends are then exposed to heat to form a knob
of molten bristle material at the end of each tuft. There~
aftér, the mold parts are moved against each other to close
‘the mold. Plasticized molding material is then ejected into
the ‘cavity and around each knob of bristle material. The
knobs of bristle material close the respective tuft inser-
tion holes to prevent leakage of molding material from the
cavity.

Tufts of bristles incorporated in the brush body by em-
bedding the tuft end in the molding material tend to spread
open because there is a release of radial pressure around
the implanted base of the tuft when the finished brushes are
ejected from the mold. Thus, the bristles in each tuft are
not strictly parallel and the brush may look somewhat like a
used brush. This is, of course, undesirable.
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the inplanted base of the tuft when the finished brushes are ejected from
t he nol ﬁ%ﬁ the bristles in each tuft are not strictl rallel and: =
- the brush Tway ook sonewhat |ike a wused brush. This is,¥8*m§§ﬁ9 J .o
undesi r abl e. WO 95/ 27605 -2 - .
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tuft insertion holes. By pushing the tufts ‘deeper into the nDIdlng
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inserti ogefeieh 3R184¥8"ERE additional step of preventing plasti-

cized molding material from leaklng out of the cavity and

into the- tuft ‘insertion holes when the knchs of molten bris-

tle materidl have retracted from the edges of the respective

tuft 1nsert10n holes.

There are several ways to prevent leakage of plesticized-
molding material from the cavity and into the tuft insertion
~holes. A first way is an apprbpriate timing'for]the moment
at which the tuft is pushed deeper intb'the'moldihg materi-
al, so that deeper penetration is'stili'pQSSible, although a
the plasticized molding'materiellhas lost viscosity due to
the cooling of the mold and'therefore can not flow out of
the mold. A second way is the use of tuft insertion tubes
slidingly fitting into the tuft insertlon holes and advanced
therein to project out of the hole and into the mold cavity,
the front edge of the 1nsert10n tube engaglng the knob of -
molten bristle materlal to close any path for a potential
leakage through the internal channe1_1n~the_tube. Prefera-
bly, the tuft insertion'tuﬁe”iS}retreCted from the cavity
after the tuft of bristles has been advanced further into
the molding material, at a moment where the molding material



therein to project out of the hole and into the mol d cavity, the front
@dge of the rtion tube engaging the knob of nolten bris &ﬁnﬁﬁ

‘%fose any pé*ﬁggﬁp potential |eakage through the internal™ ¢C anngﬁiln the
tube. Prefera- bly, the tuft insertion-tgbe is-retracted fromthe cavity
after the tuft of bristles has been advanced further into the nolding

material, at a nmonent where the noldj 5[.27605
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pl asticized Siwd @ﬂrmlfaizowpa&bo1ef’aebynﬂatnac‘spanebf ¢the byubeet r acti on of the
t ube. Further features and advantages of the invention will stand out
fromthe follow ng description of several enbodi nents of the invention,

wi th ref er encurtthem < ahtaresgapdnadvanhages of gthe invenrtiom cfkkhtstand
sectional vi ey of f@ofgn% #136v388_descriptionDEt Uséfet NG mdds B¢ hod

of the invention, gartlal view of the nold
shown in the 1nvanqion& withr reEeraneechooFRe HArAWingF e WRATRILY ¢

and insertion of tufts of brush bristl es; Fig. 3 illustrates a tuft
of bristles enbedded in th material; hows
a tuft of brl%-"e‘.les‘-tendﬁw@ ?Gh%‘?&étﬂ BpE 1ona9Fv§ew50€ s’ﬁ%:bg '%”t%f t© rf
bristles pushed deeper yehtugedh®€o perform thavhdthgdnefethel inventtion; 6
illustrates the use of a tuft insertion tube;

Fig. 2 is an enlarged partial view of the mold shown in
Fig. 1 after retraction of the movable mold part
and insertion of tufts of brush bristles;

?ig. 3 illustrates a tuft of bristles embedded in the
molding material;

Fig. 4 shows a tuft of bristles tending to spread open;

Fig. 5 shows a tuft of bristles pushed deeper into the
molding material;

Fig. 6 illustrates the use of a tuft insertion tube;

Fig. 7 is a view similar to Fig. 6, but showing a knob of
bristle material formed at the end of the tuft
projecting into the mold cavity;

Fig. 8 is a view similar to Fig. 7, but showing the knob
on the end of the tuft embedded in molding materi-
al and pushed deeper into the material;

Fig. 9 is a view similar to Fig. 8, k. : showing the tuft
insertion tube retracted from the cavity;

Fig. 10 illustrates an alternative embodiment with a
pusher needle penetrating between the bristles and



Fig. 7 Is aviewsimlar to Fig. 6, but showi ng a knob of

bristle_material formed at the end of the tuft projecting into \y
t he nnl&"tﬁ%?ﬂ?; Fig. 8 is aviewsinmlar to Fig. PCIHEPSS8I4IN ng the ¥
knob on the end of the tuft embedded in nol ding materi -

al and pushed deeper into the mat er i"al: Fig. 9 Is a view simlar to
Fig. 8 [err] showing the tuft - insertion tube retracted fromthe
caviht y; le' g. 10 engalgliwgt Itmhe&m &loh:ﬁfelaa}dn\/(ttﬁwd w%ﬂ% I

pusher needl e penetyr ati.n lstles an
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knob formed on the end of tuft’ pro- jecting into the cavity; and

Fig. 11 piigs qqVi e\HsS'amJ';%'“w sq g5 &Qr 1 A Figs ?-Lbowb% %%%qu‘%ﬁh(? Fiterial .

with the kidob on its end push e eeper

The ol d shown in Migh Ehes kael @Redteoendhpushed  deeperorinticodhie brushes
in a single operat mldea aaeeriali.he ends of - tufts of bristles in the

i njection nolded head portion of the brush body. The nold conprises a
first, novable nold part 10 and a second, stationary nold part 12,. A

cont i NUOThe amdidt whodm dnd@fiigned Hgp daJsd.gnmat £okOthe w&eﬂuUthmHi' i's
cooscs Gasoied dn b slHEIIGHERLIOR, | LufRB R et UEE°, L° 1
provi ded tMfts @fpmaugmdas gn the 1njection molded head portion of

the brush body. The mold comprises a first, movable mold

~ part 10 and a second, stationary mold part 12. A continuous "

cav1ty 14 is defined by mold parts 10, 12 when the mold is

closed, as shown in Fig. 1. The mold cavity 14 corresponds

in shape to the body of the tooth brushes to be produced.

The movable mold part 10 is provzded with a plurality of

tuft insertion holes 16 extending through the thickness of

the mold part.

Although a 51ng1e cav1ty 14 is shown in Fig. 1, it should be
understood that the mold can be proVided with a plurality of
similar mold cavities in closely adjacent relationship for
simultaneous production of a plurality of tooth brushes.

To prepare the mold“for the production of a new tooth brush,
the mold is opened by retraction of movable mold part 10. As
shown in Fig. 2, tufts of pre-finished bristles 18 are in-
troduced through the tuft 1nsertion holes 16 so that the
forward ends thereof project 1nto the mold cavity portion
14a defined in the mold part 10. Plunger members 20 engaged
into the tuft 1nsertion holes 16 can be used to advance the
tufts of bristles 18 until their ends project into the cavi-
ty portion l14a over the deSired length. These plunger mem-
bers 20 are carried by a re01procat1ng pusher block 22, as
schematically shown in Fig. 2. The ends 18a of the tufts 18
projecting 1nto the caVity portion 14a are now exposed to
heat from a hot air gun 24 or a heating plate 26, for exam-
" ple, to partially fuse the bristle ends and form individual



tuft insertion holes 16 extending through the thickness of the nold part.

t hough a sj vity 14 is shown in Fig. 1, it should be st ood
t at t he nofgagéﬁﬂﬁg provided with a plurality of simlar nBFgEgggp?Pes in
cl osely adjacent relationship for sinullaneous production of a plurality

of tooth brushes. To prepare the nold for the production of a new tooth
brush, the nold is opened by retraction qof novable nold part 10. As shown

in Fig. 2, tukpebsrohmelten Ietle Materiad atesash tuf§qepdd AfraduBR*Ehe
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material at epdéhingtEKectufiss At oft the thFtihdertiohonelesand.
injection of plasticized nold- ing material is started. Wen the cavity 14

is filled wwth nolding material, the knobs of nolten bristle material are
enbedded i n tHAignod dshopwsrethes ides 1oeid eonfdgpiratiion of ahtuftnjécofobrisep,

the mol d can E %r%"% a'i:e of 9:!0&%%9’1 Pﬂ%rt'iebﬁﬁégrég% &{nh&&d?& the
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Btraight, parallel relationship.

In ‘bractice, however, the tufts incorporated into the brush

~ Budy with the method disclosed so far tend to spread open,
'#6 shown in Fig. 4. It has been found that this undesirable
effect can be avoided by pushlng the tuft 18 with the knob
18b formed on its end deeper into the molding material of
the head portion 30. As shown in Fig. 5, the knob 18b is
buried in ‘the molding material, forming a collar 31 of mold-
ing material extending around the embedded base part of the
tuft and holding radially together the bristles of the tuft
18 under the action of pressure within the cavity during
injection of the plasticized molding material.

Thé knobs 18b of molten bristle material not only hold the
bristles together at their ends projecting into the cavity,
they also prevent leakage from the cavity into the internal
channels of the tuft insertion holes 16 as long as the
portion of the knobs 18b surrounding tﬁe base of the tuft
‘end ‘engages the circular edge of the respective tuft inser-
tion hole 16 opening into the mold cavity. This function of
leakage prevention is assisted by the internal pressure in
‘the ‘cavity 14 during injection of the plasticized molding

_ material since the knobs 18b of molten bristle material are



tles having a knob 18b of nolten bristle material enbedded in the
injection ol ded head portion 30 of the finished brush body. The bristles %~
of the W@¥27805%:xtend in a straight, parallel relationsRQI/EPIS01247 «
practice, however, the tufts incorporated into the brush body with the
met hod di scl osed so far tend to spré&ad® Gpen, as shown in Fig. 4. It has
been found that this undesirable effect can be _.avoi ded by pushing the tuft

18 with thisHe® agalitist’ ehednverinal eageteemrtnéltunﬁﬁﬂansértﬂ&x mat erial of
t he head qlrt ;1%30 As shownin Fig. 5 the knob 18b is burried in the

mol di ng - formng a collar 31 of nmold-- ing material extending
around the enbedded base part of the tuft and holding radially .together

the bristhes, Iﬁf‘tl%t tyi ‘fﬁi‘%g e cavity
during inj ec&fhoén of t elspl asti cl ze?ié%bl%gl 18@% er %éﬁ#% 18b of
mol ten brihe molddng materdalonag Fhicem Ha stireshefnaks 18b @rs ar ends

proj ecti nge 'dBaﬁ-séle diddrigaged lam Ma@t@@rﬁrdneaém&éw&% q@iu ty into
t he internal nnel s of the t. |ns rtlon q es 16 ﬁ Ion as
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nol d cavi This fu t| o) | eakage prevention is assisted by the

i nt ernal %‘%&ess{]t}% rﬁ‘g éf]cﬂv. ty 14 during injection of the plasticized

mol ding  material since the knobs 18b of nolten bristle rraterlal are _
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retracteq ifa{loméaqcei.nrgesi% Co:)t la\é%o'urnt the v:Lscos:Lty of the plasticized
molding material. Due to ‘the cool:.ng of the mold, the in-
jected molding mater:.al will lose viscos:.ty after completion
of the J.njeoting step. 'l‘hus, in order to prevent leakage of
plasticized mold:.ng material from the cav1ty 14, the step of
'pushJ.ng the tufts 18 deeper into the mold:.ng mater1a1 is
performed after complet:.on of the inject:.ng step at the
moment when the v:.scos:.ty of the material still allows a
deeper penetrat:Lon of the knobs 18b, but 1s 1nsuff1c1ent to
_allow leakage through the narrow J.nterstlces between the

er.stles and the walls of the tuft J.nsertJ.on holes 16.

According to another aspeot of the J.nventive method the
leakage prevention function ‘of the knobs 18b is maintained
although they retract from the 1nterna1 edges of the tuft
1nsertn.on holes 16 when they are advanced deeper into the
molding mater:.al. This embodlment is illustrated in Figs. 6
to 9.

As shown in Fig. 6, a tuft 1nsertion tube 32 w1th a tuft of
bristles 18 is used for 1ntroduction of the tuft 18 into

. each tuft insertion hole 16 The tube 32 is slldlngly and
sealingly reoelved in the channel of the tuft insertion hole
16 The tube 32 is advanced through the mold part 10 until
its forward end is flush with the lnternal cavity deflnlng



ternal edges of the tuft insertion holes 16. Thus, the knobs 18b can not

prevent |ea e of plasticized nolding material out of the ' 4
According t ﬂ’???@f aspect of the inventive nmethod, such |@§é§§§m%€”

prevented by appropriately timng the nomgnt at -which the tufts 18 are
pushed deeper into the nolding mate- rial, taking into account the
viscosity of the plasticized nolding material. Due to the cooling of the
mol d, the in-fagectahl afbomiildgpastedPal Thel brigsie endssisy preiectobptetion
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i nj ecting steapgatdridle, 48 BHwmMieNFige viscosity of the material still

all ows a deeper penetration of the knobs 18b, but is insufficient to

al l ow | eakage through the narrow interstices between the bristles and the
wal I s of the pufing nkejdctdonhafeplasgticizadcwrddinygt vateviakr4@spet of the
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i ntroduct i on ok 18k (Thus ,i Hhe Pﬁgtcpﬁ éPPPoﬁ°h FEL QR %hge 3§e32
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forward end i'the HResi3dy HhRS HFEWEE%E%QVﬁnggg iﬁ?ﬁéiaé@lgﬂ%ééég#iékﬁg
PCT/ E995/ 0124ifaterial from the cavity 14. This7stepfafethabmethed| éispart 10.

The bristle epgs, JBaelel Gtpid!l 3.

As shown in Fig. 9, the plunger members 20 remain engaged
with the bristle ends opposite the knob 18b and are held in
this position. While the molding material is still in a
plaéticized state, the tubes 32 are now retracted, leaving
the knobs 18b embedded deeper in the molding material 40,
and simultaneously leaving an annular space 42 around the
base part of each tuft 18. Since the molding material 40 is
gtill in a sufficiently plasticized state the annular space
or gap 42 will be substantially filled under the action of
internal pressure in the cavity to form the collar 31 (Fig.
5), extending around the base portion of the tuft 18. Again,
retraction of the tubes 32 is timed so that the ejected
molding material 40 has hardened to some extent to prevent
it from leaking out of the cavity 14.

In an alternative embodiment shown in Figs. 10 and 11, the
plunger members 20 of Fig. 2 are replaced by a combination
of hollow pusher rods 22b and a pusher needle 22a, slidingly
accommodated in a coaxial channel of the pusher rod 22b.

The pusher needle 22a is pushed through the bristles of the
tuft 18 until its forward end abuts the knob 18b of molten
bristle material. Thereafter, with an appropriate timing
with respect to the injecting step, as with the first em-



the cavity portion 14a (Fig. 2). The bristle ends 18a are now exposed to
heat to fas o8 58080s 18b of nolten bristle material, as shown in Fiﬁ? 7.
During injection of plasticized nolding material 40, as JGEFP 2Ty 8
the tubes 32 are advanced and pushed -dgeper into the nolding material 40
with the front ends of the 'tubes 32 remaining engaged with the base

portion of the no 8b. us,, e knqQhks 18b.continue to perform.a

| eakage &éﬁ&ﬂ‘oﬁ%&#&%’h%%@ _Wom%qrntr'%lz%am’elw the
t ubes 32, pusherpneedlrisng2iacareysimaltansiousilyedaveinded t H &hd romthe
cavity 14 i t 0 gt.had. i i S ted.n,Fig. §... As shown
in Fig. 9?‘%&?561%%%& k#ltg% eggbzggre?%gi ﬁ'h% g%&j‘gd n\;\‘neﬁ‘fep?]@ 9 e ends
opposite maEeriad 4% and are held in this position. Wile the nolding
material is still in a plasticized state, the tubes 32 are now retracted,
| eaving the knobs 18b enbedded deeper in the nolding naterial 40, and

si mul t aneousl y | eaving an annul ar space 42 around the base part of each
tuft 18. Since the nolding material 40 is still in a sufficiently
plasticized state the annular space or gap 42 will be substantially filled
under the action of internal pressure in the cavity to formthe collar 31
(Fig. b5), extending around the base portion of ‘the tuft 18. Again,
retraction of the tubes 32 is tinmed so that the ejected nolding materi al
40 has hardened to sone extent to prevent it fromleaking out of the
cavity 14: I'n an alternative enbodi nent shown in Figs. 10 and 11, the
pl unger nenbers 20 of Fig. 2 are replaced by a conbination of holl ow
pusher rods 22b and a pusher needle 22a, slidingly accomodated in a
coaxi al channel of the pusher rod 22b. The pusher needl e 22a is pushed
through the bristles of the tuft .18 until its forward end abuts the knob
18b of nolten bristle material. Thereafter, with an appropriate timnmng
with respect to the injecting step, as with the first - em
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bodi nent of od, the hollow pusher rods 22b and the p | es
g et RErREiEe

22a are simultaneously advanced to push the tufts 18 and kno per

brushes using a nold with at least two relatively novabl e nn!ﬂ"
defining a nmold cavity, each of said nold parts defining a cd
and one of said nold parts having tuft insertion holes therein, and

into the injected nolding material 40. - ¢ - WO 95/ 27605 f
0 ; .
T

PCT/ EP95/ 01247 C ai ns: 1. A nethod of injection nDIdlﬁj
| < L

conprising the steps of - noving said nold parts away from each other to
open said nol d, - introducing tufts of bristles in said tuft

i nsertion Clamess: so that they have first ends projecting into a
respective cavity portion, - exposing said first bristle ends to heat
and formng a knob of nolten bristle material at_a correspondi ng end of
each tuft, i. A method of injection molding of brushes using a mol

with at least two relatively movable mold parts defining a
mold cavity, each of said mold parts defining a cavity
po:fidn and one of said mold parts having tuft insertion
holes therein, and comprising the steps of

- moving said mold parts away from each other to open said
mold,

- introducing tufts of bristles in said tuft insertion
holes so that they have first ends projecting into a
respective cavity portion,

- exposing said first bristle ends to heat and forming a
knob of molten bristle material at a corresponding end of
each tuft,

- moving said mold parts against each other to close said
mold,

- injecting plasticized molding material into said cavity
and around each knob of bristle material,

- pushing said tufts of bristles deeper into said molding
material, and

- preventing plasticized molding material from leaking out
of said cavity and into said tuft insertion holes.

2. The method of claim 1, wherein the step of pushing said
tufts of bristles deeper into said molding material is per-
formed after termination of the injecting step and while the
molding material is still in a plasticized state.
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5. The method of claim 4, wherein each of said tuft 1ntro-
duction tubes is advanced until its forward end is flush _
with the inner edge of the corresponding tuft 1nsertion hole
before molding material is injected and further advanced

' during injection of molding material entrainlng the corre-
sponding tuft by engagement of the knob formed on its end .
projecting into the cavity. '

6. The method of claim 4, wherein each of said tuft intro-
duction tubes is advanced until its forward end is flush

with the inner edge of the corresponding tuft insertion hole
before molding material is injected and further advanced
after completion of the 1njecting step while the molding
material is still in a plasticized state, entraining the
corresponding tuft by engagement of the knob formed on its
end projecting into the:cavity. | '

7. The method of claim 5 or claim 6, wherein the tuft inser-
tion tube is retracted from said cavity while said molding
material is still in a plasticized state allowing said
material to flow into an annular space surrounding the tuft
and left after retraction of said tube and to substantially
fill said annular space.
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WD 95/ 27605 PCT/ EP95/ 01247 8. The
nmet hod of claim 7, wherein a plunger nmenber is intro- duced into said tuft
insertion tube to engage and hold in position the corresponding tuft on its
end opposite the knob during retraction of said tube.
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