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(57) Selon le procede propose de moulage pour brosses a
dents, on utilise a un moule compose¢ de parties
relativement mobiles (14, 16) qui deéfinissent au moins
une cavite de moulage (20) correspondant a la forme du
corps de brosse. L’une des parties (16) du moule
comporte une cavite qui definit la téte de la brosse et qui
presente une pluralite de trous (24) permettant
I"1ntroduction partielle dans la cavité de toutfes de fibres
en nombre €gal a celui des trous. Le matériau de moulage
plastifi€¢ est injecte sous pression dans la cavite (20). La
pression qui regne dans la cavite est captee pendant la
phase d’injection du materiau. L 1njection s arréte des
que la pression regnant dans la cavite dépasse une valeur
predeterminee, ce qui evite toute fuite de matiere de
moulage par les trous (24).
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(57) In the proposed method of molding toothbrushes, a
mold with relatively movable mold parts (14, 16)
defining at least one molding cavity (20) corresponding
1in shape to a toothbrush body 1s used. One of the mold
parts (16) has a brush head defining cavity portion with
a plurality of holes (24) for partial penetration into the
cavity portion of a like number of fibre tufts. Plasticized
molding material 1s 1mjected under pressure into the
cavity (20). Pressure within the cavity 1s sensed during
the injecting step. The injection 1s stopped when the
pressure within the cavity exceeds a predetermined
pressure value, thereby avoiding any leakage of molding
material through the holes (24).
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(87) Abstract

In the proposed method of molding toothbrushes, a mold with relatively movable mold parts (14, 16) defining at least one molding
cavity (20) corresponding in shape to a toothbrush body is used. One of the mold parts (16) has a brush head defining cavity portion with a
plurality of holes (24) for partial penetration into the cavity portion of a like number of fibre tufts. Plasticized molding material is in jected
under pressure into the cavity (20). Pressure within the cavity is sensed during the injecting step. The injection is stopped when the pressure
within the cavity exceeds a predetermined pressure value, thereby avoiding any leakage of molding material through the holes (24).
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Method of Molding Toothbrushes and Apparatus for
Performing the Method

The present invention relates to a method of molding toothbrushes and to an
apparatus for performing the method.

Molding of toothbrushes with tufts of fibre or bristles incorporated in the
head portion of the brush body during the injection step involves a specific
problem. One of the relatively movable mold parts has a brush head defining
cavity portion with a plurality of holes for partial penetration into the
cavity portion of a like number of fibre tufts. Due to the viscosity of the
heated plasticized molding material and to the pressure within the cavity
during injection, leakage is likely to occur through the holes in the brush
head defining cavity portion. Many attempts have been made to avoid such
leakage. One of such attempts, as disclosed in EP 0 676 268 Al, was to form a
knob of molten material at each tuft end, and holding such knob against the
edge defining the corresponding hole in the brush head defining cavity portion
during injection of the plasticized material. Another attempt (DE 38 32 520
Al) was to introduce pins coaxially into each tuft to urge the bristles
radially outwardly against the wall of the hole. However, none of these
attempts was successful in reliably avoiding any leakage.

The present invention proceeds from the idea that the only manner to avold
such leakage is a precise and consistent control of pressure within the mold
cavity during mjecnon In accordance with the invention, a mold with
relatively movable mold parts defining at least ome molding cavity
corresponding in shape to a toothbrush body is used. One of the mold parts has
a brush head defining cavity portion with a plurality of holes for partial
penetration into the cavity portion of a like number of fibre tufts. The
inventive method comprises the steps of providing a supply of plasticized
molding material, injecting the plasticized material under pressure into the
cavity, sensing pressure within the cavity during the injecting step, and
stopping injection when the pressure within the cavity exceeds a predetermined
pressure value. Although usual molds are equipped with pressure sensing and
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pressure adjusting means, the invention proposes to sense pressure during the
injection step in the very cavity, and in the preferred embodiment, at one end
of the elongate cavity which corresponds to the brush head portion. In the
preferred embodiment, the injection of molding material is performed through a
narrow injection channel which opens into the cavity at an end opposite the
end where pressure is sensed, and stopping of injection is carried out by
suddenly blocking material flow through the channel at a location close to the

cavity.

In the preferred embodiment of the method, a plurality of toothbrushes are
simultaneously molded in a plurality of cavities and pressure is sensed In
each cavity. Stopping of injection in each individual cavity 1is controlled by
pressure sensed in that cavity. Although a mold with a plurality of hke
cavities is wusually provided with a balanced manifold system, identical
amounts of pressure in each cavity cannot be achieved due to manufacture
tolerances and fluctuations of the molding parameters such as viscosity and
temperature. By sensing pressure within each cavity and individually
controlling a valve member associated with each cavity, in dependence upon
pressure sensed in that cavity, identical pressure conditions can be achieved
throughout the cavities.

The predetermined pressure level at which supply of molding material of the
cavities 1s suddenly stopped must be selected below a value where leakage
starts to occur. The appropriate pressure level will depend on the nature of
the molding material and on the characteristics of the mold. It can be
determined empirically.

The invention is not limited to methods wherein the brush body is molded from
a single molding material. Rather, a first molding material can be injected in
a first 1injection step forming a frame brush incorporating the fibre tufts,
and at least one further molding material component is injected in a second
molding step to complete the toothbrush.

A precise pressure control as described in this invention may only be needed
during the first i1njection step. However, a second control system may be
needed if the second component also imbeds (part of) the tufted portion of the
brush or if the second component gets into the vicinity thereof (eg. for
brushes featuring second component in the brushhead).




CA 02307804 2000-04-27

WO 99/22925 PCT/EP98/06855

The invention also provides an apparatus for performing the method. The
apparatus comprises a mold with relatively movable mold parts defining at
least one molding cavity corresponding in shape to a toothbrush body. The
cavity has a brush head defining cavity portion with a plurality of holes for
partial penetration into the cavity portion of a like number of fibre tufts.
The apparatus further comprises a plasticizing and pressurizing supply unit. A
narrow supply channel connects the cavity with said supply unit. A pressure
sensor is associated with the cavity. A valve member adapted to shut off the
supply channel is arranged adjacent the cavity. A control unit controls the
valve member in dependence upon pressure sensed by the pressure sensor within
the cavity. Im the preferred embodiment of the apparatus, the mold comprises a
plurality of like cavities, and the supply unit comprises a manifold with a
plurality of supply channels each connected to one of the cavities, and each
supply channel has an associated valve member. Preferably, each valve member
is controlled individually by the control unit in dependance upon pressure
sensed in the associated cavity.

Further details of the invention will become apparent from the following
description of two embodiments of the invention, with reference to the

drawings. In the drawings:

Figure 1 diagramatically shows an apparatus for performing the inventive
method;

Figure 2 is an enlarged partial view of the apparatus; and
Figure 3 is a diagramatical view of a second embodiment of the apparatus.

The apparatus shown in Fig. 1 includes a conventional plasticizing and
pressurizing supply unit with a cylinder 10 and a plunger 12 and a mold with a
first, stationary mold part 14 and a second, movable mold part 16. The
cylinder 10 is filled with pellets of a thermoplastic molding material which
are plasticized within the cylinder through a combination of mechanical and
thermal treatment. The mold is connected to cylinder 10 by a manifold system .

18.

Mold parts 14, 16 commonly define a cavity which has the elongate shape of a
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toothbrush body. A narrow supply channel 22 extends from one end of cavity 20
through stationary mold part 14 and is connected to the manifold system 18. On
the opposite end of cavity 20 which corresponds to the toothbrush head, the
movable mold part 16 has a number of holes 24 for the introduction of fibre
tufts, the ends of which slightly project into cavity 20. A pressure sensing
line 26 is connected to the same end of cavity 20. Pressure sensing line 26 is
connected to an input of a controller 28. A valve member 32 formed as a gate
valve with a movable shutter 34 is arranged near the end of supply channel 22
opening into cavity 20 so that the supply channel 22 can be selectively shut
off. A hydraulic control unit 30 has an input connected to an output of
controller 28 by a signalling line 29 and an output connected to valve member
32 by a control line 33.

In operation, plasticized molding material is supplied by the supply unit
through manifold 18 and supply channel 22 into cavity 20 after a set of tufts
has been introduced through the holes 24 in movable mold part 16. During
injection of the molding material into cavity 20, the pressure within the
cavity is monitored in controller unit 28. More specifically, the pressure 1s
sensed at the end of cavity 20 which corresponds to the brush head, i.e. the
location within cavity 20 where pressure 1s most critical. When a
predetermined pressure value is reached at that location of cavity 20, a
control signal is sent from the controller unit 28 to the hydraulic control
unit 30 which, in turn, controls valve member 32 to suddenly block the flow of
molding material towards cavity 20. The predetermined pressure value 1s
selected slightly lower than a wvalue where molding material starts leaking
through holes 24. The pressure value where leakage of molding material starts
to occur depends on the nature of the molding material and other molding
parameters, and can be determined emperically.

The embodiment of Fig. 3 is generally similar to that of Fig. 1 and differs
only in that a plurality of like mold cavities 20a, 20b are provided which are
connected to the common manifold system 18, each through a separate supply
channel 22 with an associated valve member 32. Each cavity 20a, 20b has its
cavity portion corresponding to the brush head connected by an associated
pressure sensing line 26 to the control unit 20a. The hydraulic control unit .
30 is connected to each of the valve members 32. Although two cavities 20a,
20b are shown in Fig. 3, a number of similar cavities can be arranged in two
or more rows, in a closely spaced and parallel relationship in each row. o
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In operation of the appartus, the pressures 1n all cavities are monitored
during injection, and the valve members of all cavities are individually
controlled in dependence of sensed pressure in corresponding cavities. The
predetermined pressure value can be the same for all cavities if the manifold
system 18 is balanced and the temperature control is sufficiently precise
throughout the mold. Alternatively, a set of predetermined pressure values can
be defined, one for each cavity.

Although pressure sensing lines 26 are shown in the drawings, a pressure
sensor can be arranged immediately adjacent the mold cavity, and the pressure
sensing line may be an electric cable. Although it is preferred to sense the
pressure within the cavity in the cavity portion corresponding to the brush
head, pressure could be sensed at other locations within the cavity.

Finally, it should be noted that the valve members can be controlled by other
than hydraulic means, for example mechanical, magnetic or pneumatic.
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Claims

1. A method of molding toothbrushes using a mold with relatively movable mold
parts (14, 16) defining at least one molding cavity (20) corresponding in
shape to a toothbrush body, one (16) of said mold parts having a brush head
defining cavity portion with a plurality of holes (24) for partial penetration
into said cavity portion of a like number of fibre tufts,

comprising the steps of

. providing a supply of plasticized molding material, and
- injecting said plasticized material under pressure into said cavity (20);

characterized by the further steps of

- sensing pressure within said cavity during the injecting step,

- and stopping injection when the pressure within said cavity exceeds
a predetermined pressure value.

2. The method of claim 1, wherein injection of the molding material is
performed from a first longitudinal end of said cavity (20) and pressure 1S
sensed at a second, opposed longitudinal end of said cavity.

3. The method of claim 2, wherein pressure is sensed within the brush head
defining cavity portion.

4. The method according to any of claims 1 to 3, wherein injection of the
molding material is performed through a narrow injection channel (22) and
stopping of injeétion is carried out by suddenly blocking material flow
through said channel (22) at a location close to said cavity.

S. The method according to any of claims 1 to 4, wherein said predetermined
pressure value is selected below a value where molding material leaks through
said holes (24) in the brush head cavity defining portion.
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6. The method according to any of claims 1 to 5, wherein a plurality of
toothbrushes are simultaneously molded in a plurality of cavities (20a, 20b)
and pressure is sensed in each cavity, and stopping of injection in each
individual cavity (20a, 20b) is controlled by pressure sensed in that cavity.

7. The method according to any of claims 1 to 6, wherein a first molding
material component is injected in a first injection step forming a frame brush
incorporating the fibre tufts, and at least one further molding material
component 1s injected in a second molding step to complete the toothbrush.

8. The method of claim 7, wherein pressure is sensed within the cavity only in
the first injection step.

9. A molding apparatus for performing the method according to any of the
preceding claims, comprising a mold with relatively movable mold parts (14,
16) defining at least one molding cavity (20) corresponding in shape to a
toothbrush body, said cavity (20) having a brush head defining cavity portion
with a plurality of holes (24) for partial penetration into said cavity
portion of a like number of fibre tufts, and further comprising a plasticizing
and pressurizing supply unit (10), characterized by a narrow supply channel
(22) connecting said cavity (20) with said supply unit (10), a pressure sensor
(28) associated with said cavity (20), a valve member (32) adapted to shut off
said supply channel (22) adjacent said cavity (20) and a control unit (30)
controlling said valve member (32) in dependence upon pressure sensed by said
pressure sensor (28) within said cavity.

10. The apparatus of claim 9, wherein said mold comprises a plurality of like
cavities (20a, 20b) and said supply unit (10) comprises a manifold (18) with a
plurality of supply channels (22) each connected to ome of said cavities, and
each supply channel (22) having an associated valve member (32).

11. The apparatus of claim 10, wherein each of said valve members (32) is
controlled individually by said control unit (30) in dependance upon pressure
sensed in the associated cavity (20a, 20b).




WO 99/22925

- FIG.1

26

00000000000000000000

PCT/EP98/06855

1/3
1
i

HHHH

////AI\//

NAVAVAAAN
QV A ‘\V\V‘“

!l'l'l'l'l!
\\\\\\\{T =

2
d N

/////////////

33



W09

2/ 3

¢ Ol

N NN\

A
N

\\ NN N
NN V/ AN f“"/& A

&
9¢

0¢

N

-/ 77 7 1/ 7 7

2

AL T v R R T TR ST T TR A e 1 S L b L masiamans o e s e e



CA 02307804 2000-04-27

WO 99/22925 PCT/EP98/06855
3/3

\_/
:
I

JOUO00000C

FIG. 3

N <
A\'E AN

7N V///

A A \
NSO A NAN A S8

\'uuuuuuuuv-

g

Vi T | Sy
& \\\\\\\\ Y




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - claims
	Page 9 - claims
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings

