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Moulding and fitting system

The present invention concems a moulding and fitting system for two parts.

A cap of the type for a bottle containing a liquid product such as shampoo,

conditioner, washing-up product or the like, generally comprises a body and a lid. The

body is intended to fit on the bottle and the lid is intended to be manoeuvred from a

closed position to an open position and vice versa to enable the product to be retained

in the bottle or to flow out of the bottle.

Such caps can also be used in other sectors such as for example the automobile

sector or in the medical field.

Producing such a cap comprises a step of moulding the body and a step of

moulding the lid. The body and lid are then directed to a fitting station where a body

and a lid are fitted one in the other before being fixed to the neck of a bottle.

Producing a component consisting of two fitted-together moulded parts, such as

for example a cap, requires a moulding station for a first part (the lid), a moulding

station for a second part (the body) and a station for fitting together the first part and

the second part. The f,rnancial cost of such stations is often high and the plurality of

steps increases the manufacturing time.
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Moulding and fitting system The present invention concerns a moulding and fitting system for two
parts.      A cap of the type for a bottle containing a liquid product such as shampoo, conditioner,
washing-up product or the like, generally comprises a body and a lid. The body is intended to fit on the
bottle and the lid is intended to be manoeuvred from a 5 closed position to an open position and vice
versa to enable the product to be retained in the bottle or to flow out of the bottle.      Such caps can
also be used in other sectors such as for example the automobile sector or in the medical field.
Producing such a cap comprises a step of moulding the body and a step of to moulding the lid. The
body and lid are then directed to a fitting station where a body and a lid are fitted one in the other
before being fixed to the neck of a bottle.      Producing a component consisting of two fitted-together
moulded parts, such as for example a cap, requires a moulding station for a first part (the lid), a
moulding station for a second part (the body) and a station for fitting together the first part and 15 the
second part. The financial cost of such stations is often high and the plurality of steps increases the
manufacturing time.  2      A subject matter of the present invention is to propose a system for
moulding and fitting two parts that does not have the drawbacks of the prior art.        To this end, a
system for moulding and fitting a first part and a second part, for example of the type consisting of a lid
and body of a cap, is proposed, the moulding 5and fitting system comprising : - at least two parallel
guide rails,  for each guide rail, a carriage mounted so as to be translatably movable on the guide rail
between a downstream stop and an upstream stop, 
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A subject matter of the present invention is to propose a system for moulding

and fitting two parts that does not have the drawbacks of the prior art.

To this end, a system for moulding and fitting a first part and a second part, for

example of the type consisting of a lid and body of a cap, is proposed, the moulding

and fitting system comprising :
- at least two parallel guide rails,
- for each guide rail, a caniage mounted so as to be translatably movable on the

guide rail between a downstream stop and an upstream stop,
- at least one series of first recesses, each first recess being intended to mould

one of the first parts, each series of first recesses being carried by an assembly bar,
- for the or each assembly bar and for each carriage, a manoeuvring gear

mounted on the said carriage and able to move in rotation about a rotation axis

perpendicular to the direction of movement of the carriages, the said assembly bar

being mounted on each of the manoeuvring gears,
- for the or each series offirst recesses, a series ofsecond recesses, each second

recess being intended to mould one of the second parts,

- each assembly bar being able to move in rotation between a first position in

which each first series of recesses is not opposite the corresponding series of second

recesses and a second position in which each first series of recesses is opposite the

corresponding series of second recesses, and each series of second recesses being

mounted to as to be able to move between a lower position in which the first part and

the second part are not fitted together and an upper position in which the first part and

the second partare fitted together,
- for each carciage, arack designed to move parallel to the said guide rail and to

mesh with the manoeuvring gear or gears of the said carriage,
- for each caniage, a locking device designed to lock the said caniage

alternately with the rack and the guide rail,
- for each rack, an activation device designed to move the said rack.

Advantageously, the locking device comprises a latch, a first locking groove

produced on the rack and a second locking groove produced on the guide rail, and the

latch is designed to mesh alternately in the first locking groove or the second locking

groove.

Advantageously, the latch takes the form of an oblong element and, when a first

end with a radius cooperates with the first locking groove, the second end with a
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at least one series of first recesses, each first recess being intended to mould toone of the first parts,
each series of first recesses being carried by an assembly bar,      - for the or each assembly bar and
for each carriage, a manoeuvring gear mounted on the said carriage and able to move in rotation
about a rotation axis perpendicular to the direction of movement of the carriages, the said assembly
bar being mounted on each of the manoeuvring gears, 15- for the or each series of first recesses, a
series of second recesses, each second recess being intended to mould one of the second parts,      -
each assembly bar being able to move in rotation between a first position in which each first series of
recesses is not opposite the corresponding series of second recesses and a second position in which
each first series of recesses is opposite the 20 corresponding series of second recesses, and each
series of second recesses being mounted to as to be able to move between a lower position in which
the first part and the second part are not fitted together and an upper position in which the first part
and the second part are fitted together,           for each carriage, a rack designed to move parallel to
the said guide rail and to 25 mesh with the manoeuvring gear or gears of the said carriage,     - for
each carriage, a locking device designed to lock the said carriage alternately with the rack and the
guide rail,  for each rack, an activation device designed to move the said rack. Advantageously, the
locking device comprises a latch, a first locking groove 30 produced on the rack and a second locking
groove produced on the guide rail, and the latch is designed to mesh alternately in the first locking
groove or the second locking groove.     Advantageously, the latch takes the form of an oblong
element and, when a first end with a radius cooperates with the first locking groove, the second end
with a  3 



radius is in abutment on a surface of the guide rail and, when the second end with a

radius cooperates with the second locking groove, the first end with a radius is in

abutment on a surface of the rack.

Advantageously, each activation device is a pneumatic ram.

5 Advantageously, the first parts or the second parts are lids of a cap and,

respectively, the second parts or the first parts are bodies of the cap.

The features of the invention mentioned above, as well as others, will emerge

more clearly from a reading of the following description of an example embodiment,

the said description being given in relation to the accompanying drawings, among

lo which:

Figure 1 shows a system for moulding and fitting together two parts according

to the invention,

Figures 2 and 9 show the various operating steps of the system for moulding and

fitting together two parts according to the invention,

15 Figure 10 shows an embodiment of moulding recesses for acap, and

Figure 1l shows a system for moulding and fitting together two parts according

to another embodiment of the invention.

The invention will more particularly be described in the case of a cap consisting

of a body and a lid.

20 Figure I shows a system 100 for moulding and fitting together a first part and a

second part, such as for example a lid 204 (Figure 2) and a body 206 (Figure 2) of a

cap.

The moulding and fitting system 100 comprises a base consisting mainly of two

parallel guide rails 102. Each guide rail102 is mounted here on two securing bars 130

25 that secure the moulding and fitting system 100 to an injection press and mould

assembly.

In the embodiment of the invention presented in the figures, there are two guide

rails but, in the case of large parts to be moulded, it is possible to provide additional

guide rails.

30 The moulding and fitting system 100 comprises, for each guide rail 102, a

movable carriage 108. Each caniage 108 is able to move in translation longitudinally

along the guide rail 102 in question between a downstream stop 122 and an upstream

stop 112. Each carriage 108 is guided in translation on the guide rail I02 in question

by any suitable devices and the stops 112 and I22 arc disposed so as to enable each

radius is in abutment on a surface of the guide rail and, when the second end with a radius cooperates
with the second locking groove, the first end with a radius is in abutment on a surface of the rack.
Advantageously, each activation device is a pneumatic ram. 5Advantageously, the first parts or the
second parts are lids of a cap and, respectively, the second parts or the first parts are bodies of the
cap.      The features of the invention mentioned above, as well as others, will emerge more clearly
from a reading of the following description of an example embodiment, the said description being given
in relation to the accompanying drawings, among 10which :      Figure 1 shows a system for moulding
and fitting together two parts according to the invention,      Figures 2 and 9 show the various operating
steps of the system for moulding and fitting together two parts according to the invention, 15Figure 10
shows an embodiment of moulding recesses for a cap, and      Figure 11 shows a system for moulding
and fitting together two parts according to another embodiment of the invention.      The invention will
more particularly be described in the case of a cap consisting of a body and a lid. 20Figure 1 shows a
system 100 for moulding and fitting together a first part and a second part, such as for example a lid
204 (Figure 2) and a body 206 (Figure 2) of a cap.      The moulding and fitting system 100 comprises
a base consisting mainly of two parallel guide rails 102. Each guide rail 102 is mounted here on two
securing bars 130 25 that secure the moulding and fitting system 100 to an injection press and mould
assembly. 
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carnage 108 to move over an appropriate distance as will be understood more clearly

below.

The two carriages 108 are disposed facing each other and are connected together

by one or more assembly bars 110. Each assembly bar 110 takes the form of a

rectilinear beam that extends between the two carriages 108 perpendicular to the

direction of movement of the carriages 108. The number of assembly bars I 10 varies

according to the number of lines of caps that are moulded simultaneously by the

injection press. Here four assembly bars 110 are shown in Figure I and two are shown

in Figures 2 to 9.

Each assembly bar 110 carries a series of first moulding recesses 120 and forms

a rigid assembly with it. Each first moulding recess 120 is intended to mould alid204.

The moulding and fitting system 100 comprises, for each series of first recesses

120, a series of second moulding recesses 116 disposed between the two carriages

108, each of the second recesses 116 being intended to mould the body 206. For each

cap, a first recess 120 is associated with a second recess 116.

Each assembly bar 110 is mounted so as to be able to move in rotation about a

rotation axis parallel to the longitudinal direction of the assembly bar 110. In other

words, the rotation axis is perpendicular to the direction of movement of the carriages

108 .

As can be seen better in Figures 2to g, for each series of first recesses I20 and

on each carriage 108, a manoeuvring gear 214 is mounted so as to be able to move in

rotation about the rotation axis. Each end of each assembly bar 110 and therefore of

each first moulding recess 120 is fixed to the manoeuvring gear 214 in question. Each

manoeuvring gear 214 is able to move in rotation about its axis, which constitutes the

rotation axis. Each assembly bar 110 is therefore subjected to a rotation movement

about the axis of the manoeuvring gears 214 that carries it. As explained below, each

assembly bar 110 and therefore each manoeuvring gear 214 and each series of first

recesses 120 move between a first position in which each first series of recesses 120 is

not opposite the corresponding series of second recesses 1 16 and a second position in

which each first series of recesses 120 is opposite the corresponding series of second

recesses 116. That is to say in the first position each Iid204 is not opposite the

corresponding body 206 and in the second position each lid 204 is opposite the

corresponding body 206.
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In the embodiment of the invention presented in the figures, there are two guide rails but, in the case
of large parts to be moulded, it is possible to provide additional guide rails. 30The moulding and fitting
system 100 comprises, for each guide rail 102, a movable carriage 108. Each carriage 108 is able to
move in translation longitudinally along the guide rail 102 in question between a downstream stop 122
and an upstream stop 112. Each carriage 108 is guided in translation on the guide rail 102 in question
by any suitable devices and the stops 112 and 122 are disposed so as to enable each   carriage 108
to move over an appropriate distance as will be understood more clearly below.      The two carriages
108 are disposed facing each other and are connected together by one or more assembly bars 110.
Each assembly bar 110 takes the form of a 5 rectilinear beam that extends between the two carriages
108 perpendicular to the direction of movement of the carriages 108. The number of assembly bars
110 varies according to the number of lines of caps that are moulded simultaneously by the injection
press. Here four assembly bars 110 are shown in Figure 1 and two are shown in Figures 2 to 9.
10Each assembly bar 110 carries a series of first moulding recesses 120 and forms a rigid assembly
with it. Each first moulding recess 120 is intended to mould a lid 204.      The moulding and fitting
system 100 comprises, for each series of first recesses 120, a series of second moulding recesses
116 disposed between the two carriages 108, each of the second recesses 116 being intended to
mould the body 206. For each 15cap, a first recess 120 is associated with a second recess 116.
Each assembly bar 110 is mounted so as to be able to move in rotation about a rotation axis parallel to
the longitudinal direction of the assembly bar 110. In other words, the rotation axis is perpendicular to
the direction of movement of the carriages 108. 20As can be seen better in Figures 2 to 9, for each
series of first recesses 120 and on each carriage 108, a manoeuvring gear 214 is mounted so as to be
able to move in rotation about the rotation axis. Each end of each assembly bar 110 and therefore of
each first moulding recess 120 is fixed to the manoeuvring gear 214 in question. Each manoeuvring
gear 214 is able to move in rotation about its axis, which constitutes the 25 rotation axis. Each
assembly bar 110 is therefore subjected to a rotation movement about the axis of the manoeuvring
gears 214 that carries it. As explained below, each assembly bar 110 and therefore each manoeuvring
gear 214 and each series of first recesses 120 move between a first position in which each first series
of recesses 120 is not opposite the corresponding series of second recesses 116 and a second
position in 
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As explained below, each carriage 108 is moved by a rack 208, the end of which

is referenced 118. Each rack 208 is moved by an activation device, which is described

below as a pneumatic ram 104 fixed to the guide rail I02 in question but which may

be a hydraulic ram, an electric ram or an electric motor or the like. Each rack moves

parallel to the guide rail102.

Each guide rail 102 comprises a locking device 106 the functioning of which is

explained below and which cooperates with locking grooves. Each locking device 106

is designed to lock the carriage 108 alternately with the rack 208 and the guide rail

102.

Figure 10 shows an embodiment of the moulding recesses for a cap.

The lid 204 is produced using the first recess 120, which shapes the external part

of the lid204, and another recess, referred to as the third recess902a, which shapes

the internal part of the lid 204, that is to say the part that will subsequently f,rt on the

body 206.

The body 206 is moulded from the second moulding recess 116, which moulds

the bottom part of the body 206, that is to say the part that is intended to fit

subsequently on the bottle, and another recess, referred to as the fourth recess 902b,

which moulds the top part of the body 206 on which the lid 204 ftts.

The series of first recesses 120 is the series that is carried by an assembly bar

I10. The third recess 902a and the fourth recess 902b can form a single-piece

assembly.

The four recesses 120, 116, 902a and 902b are associated with the injection

press that supplies them with moulding materials.

After the moulding of the caps, each third recess 902a and each fourth recess

902b arc moved in the direction of the arrow 908 so as to leave clear the space into

which the lid 204 will be moved in order to fit on the body 206. Each lid 204 then

rests on a first recess 120 andeach body rests on a second recess ll6.

Figures 2 to 9 show the various operating steps of the moulding and fitting

system 110.

Figures 3, 4, 7 and 8 show the assembly bars 110 in the first position and

Figures 5 and 6 show the assembly bars 110 in the second position. Figures 2 and9

show the moulding and fitting system 100 respectively in the position of moulding the

body 206 and the lid204 and in the position of ejecting the cap.
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30 which each first series of recesses 120 is opposite the corresponding series of second recesses
116. That is to say in the first position each lid 204 is not opposite the corresponding body 206 and in
the second position each lid 204 is opposite the corresponding body 206.  5      As explained below,
each carriage 108 is moved by a rack 208, the end of which is referenced 118. Each rack 208 is
moved by an activation device, which is described below as a pneumatic ram 104 fixed to the guide
rail 102 in question but which may be a hydraulic ram, an electric ram or an electric motor or the like.
Each rack moves 5parallel to the guide rail 102.      Each guide rail 102 comprises a locking device
106 the functioning of which is explained below and which cooperates with locking grooves. Each
locking device 106 is designed to lock the carriage 108 alternately with the rack 208 and the guide rail
102. 10Figure 10 shows an embodiment of the moulding recesses for a cap.      The lid 204 is
produced using the first recess 120, which shapes the external part of the lid 204, and another recess,
referred to as the third recess 902a, which shapes the internal part of the lid 204, that is to say the part
that will subsequently fit on the body 206. 15The body 206 is moulded from the second moulding
recess 116, which moulds the bottom part of the body 206, that is to say the part that is intended to fit
subsequently on the bottle, and another recess, referred to as the fourth recess 902b, which moulds
the top part of the body 206 on which the lid 204 fits.        The series of first recesses 120 is the series
that is carried by an assembly bar  20 110. The third recess 902a and the fourth recess 902b can form
a single-piece assembly.      The four recesses 120, 116, 902a and 902b are associated with the
injection press that supplies them with moulding materials. After the moulding of the caps, each third
recess 902a and each fourth recess  25 902b are moved in the direction of the arrow 908 so as to
leave clear the space into which the lid 204 will be moved in order to fit on the body 206. Each lid 204
then rests on a first recess 120 and each body rests on a second recess 116.     Figures 2 to 9 show
the various operating steps of the moulding and fitting system 110. 
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Figure 2 shows the moulding and fitting system 100 after the moulding of the
body 206 and lids 204 and after release of the third recesses 902a and fourth recesses

902b.

The pneumatic ram 104 has a first inlet 210 and a second inlet2I2. Each inlet
2I0,212 is designed to be corurected to a pressurised air source in order to activate the
pneumatic ram 104. The use of air rather than oil avoids, in the event of leakage,
contamination of the work station by oil.

The pneumatic ram 104 cooperates with the rack 208. The admission of air in
the first inlet 210 causes the movement of the rack in a first direction and the
admission of air in the second inlet 2I2 causes the movement of the rack in a second
direction.

A guide gear 218 is mounted on the guide rail102 and meshes with the teeth of
the rack 208.

Each manoeuvring gear 214 meshes with the teeth of the rack 208.

The locking device 106 comprises a latch 202, a first locking groove 216
produced on the rack 208 and a second locking groove 114 produced in the guide rail
102. The latch 202 engages alternately in the first locking groove 216 and in the
second locking groove 114, so as to lock the carriage 108 altemately with the rack 208
and the guide rail102.

During the step in Figure 2, the latch 202 is locked with the first locking groove

216, securing together the rack 208 and the carriage 108. The latch 202takes the form

of an oblong element each end with a radius of which cooperates with one of the
locking grooves II4,216. V/hen a first end with a radius cooperates with the first
locking groove 216,the second end with a radius slides over a surface of the guide rail
102. When the second end with a radius cooperates with the second locking groove

114, the first end with a radius slides over a surface of the rack 208.

During the step shown in Figure 3, air is admitted (arrow 302) into the first inlet
210 of the pneumatic ram 104, which thus pushes the rack 208 (anow 304). As the
latch 202 is locked with the first locking groove 216 by abutment of the second end
with a radius on the surface of the guide rail l02,the carnage 108 moves in translation

on the guide rail I02 (arrow 306) and comes into abutment against the upstream stop
ll2. Each first recess 120 that carries a lid 204 and each assembly bar 1 I 0 follow the
carriage 108. The assembly bar 110 then reaches the first position, that is to say the
position in which the lid 204 is not opposite the body 206.
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30Figures 3, 4, 7 and 8 show the assembly bars 110 in the first position and Figures 5 and 6 show the
assembly bars 110 in the second position. Figures 2 and 9 show the moulding and fitting system 100
respectively in the position of moulding the body 206 and the lid 204 and in the position of ejecting the
cap.  6      Figure 2 shows the moulding and fitting system 100 after the moulding of the body 206 and
lids 204 and after release of the third recesses 902a and fourth recesses 902b. The pneumatic ram
104 has a first inlet 210 and a second inlet 212. Each inlet  5 210, 212 is designed to be connected to
a pressurised air source in order to activate the pneumatic ram 104. The use of air rather than oil
avoids, in the event of leakage, contamination of the work station by oil.     The pneumatic ram 104
cooperates with the rack 208. The admission of air in the first inlet 210 causes the movement of the
rack in a first direction and the to admission of air in the second inlet 212 causes the movement of the
rack in a second direction.      A guide gear 218 is mounted on the guide rail 102 and meshes with the
teeth of the rack 208. Each manoeuvring gear 214 meshes with the teeth of the rack 208. 15The
locking device 106 comprises a latch 202, a first locking groove 216 produced on the rack 208 and a
second locking groove 114 produced in the guide rail 102. The latch 202 engages alternately in the
first locking groove 216 and in the second locking groove 114, so as to lock the carriage 108
alternately with the rack 208 and the guide rail 102. 20During the step in Figure 2, the latch 202 is
locked with the first locking groove 216, securing together the rack 208 and the carriage 108. The latch
202 takes the form of an oblong element each end with a radius of which cooperates with one of the
locking grooves 114, 216. When a first end with a radius cooperates with the first locking groove 216,
the second end with a radius slides over a surface of the guide rail 
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During the step shown in Figure 4, air is admitted (arrow 302) into the first inlet

210 of the pneumatic ram I04, which thus continues to push the rack 208 (arrow 304).

The latch 202 is released from the first locking groove 216 and locks with the second

locking groove 114 (arrow a0\ by abutment of the first end with a radius on the

surface ofthe rack 208.

During the step shown in Figure 5, air is admitted (arrow 302) into the first inlet

210 of the pneumatic ram I04, which thus continues to push the rack 208 (anow 304).

As the latch 202 is released from the first locking groove 216, the rack 208

continues to advance. As the latch202 is locked with the second locking groove I 14,

the caniage 108 remains immobile. Continuation of the movement of the rack 208

causes the rotation of the manoeuvring gears 214 and therefore the rotation of the

assembly bars I l0 and the first recesses 120 (anow 502). The assembly bars 110 then

reach the second position, in which the lid 204 is opposite the body 206.

The position of the upstream stop 112 is therefore designed so that, at the

moment when the assembly bars 110 rotate, the lid 204 comes opposite the body 206

on which it is to be fitted.

During the step shown in Figure 6, the second recess ll4 that carries the body

206 moves in the direction of the lid 204, that is to say in the direction of the first

recess 120 (anow 506). This translation, which is substantially vertical, enables the lid

204 to be frtted on the body 206. For this purpose, the second recess 116 is mounted

so as to be able to move between a low position in which the lid 204 and the body 206

are not fitted together (Figures 2,3 and 4) and a high position in which the lid 204 and

the body 206 are fitted together (Figures 6,7 , 8 and 9).

During the step shown in Figure 7, afu is admitted (arrow 602) into the second

inlet 212 of the pneumatic rum 104, which thus attracts the rack 208 (anow 604). As

the latch 202 is locked with the second locking groove ll4, the caniage 108 remains

immobile and the rack 208 moves without moving the carriage 108.

The movement of the rack208 causes the rotation of the manoeuvring gears 2I4

and therefore the rotation of the assembly bars 110 and the first recesses 120 (arrow

608), which then return to the first position. Each lid 204 is detached from the first

recess 120, which carries it during this rotation.

During the step shown in Figure 8, air is admitted (arrow 602) into the second

inlet 212 of the pneumatic run 104, which thus continues to attract the rack 208
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25102. When the second end with a radius cooperates with the second locking groove 114, the first
end with a radius slides over a surface of the rack 208.     During the step shown in Figure 3, air is
admitted (arrow 302) into the first inlet 210 of the pneumatic ram 104, which thus pushes the rack 208
(arrow 304). As the latch 202 is locked with the first locking groove 216 by abutment of the second end
30 with a radius on the surface of the guide rail 102, the carriage 108 moves in translation on the guide
rail 102 (arrow 306) and comes into abutment against the upstream stop 112. Each first recess 120
that carries a lid 204 and each assembly bar 110 follow the carriage 108. The assembly bar 110 then
reaches the first position, that is to say the position in which the lid 204 is not opposite the body 206.  7
During the step shown in Figure 4, air is admitted (arrow 302) into the first inlet 210 of the pneumatic
ram 104, which thus continues to push the rack 208 (arrow 304). The latch 202 is released from the
first locking groove 216 and locks with the second locking groove 114 (arrow 402) by abutment of the
first end with a radius on the 5surface of the rack 208.      During the step shown in Figure 5, air is
admitted (arrow 302) into the first inlet 210 of the pneumatic ram 104, which thus continues to push the
rack 208 (arrow 304).      As the latch 202 is released from the first locking groove 216, the rack 208
continues to advance. As the latch 202 is locked with the second locking groove 114, 10 the carriage
108 remains immobile. Continuation of the movement of the rack 208 causes the rotation of the
manoeuvring gears 214 and therefore the rotation of the assembly bars 110 and the first recesses 120
(arrow 502). The assembly bars 110 then reach the second position, in which the lid 204 is opposite
the body 206. The position of the upstream stop 112 is therefore designed so that, at the 15 moment
when the assembly bars 110 rotate, the lid 204 comes opposite the body 206 on which it is to be fitted.
During the step shown in Figure 6, the second recess 114 that carries the body 206 moves in the
direction of the lid 204, that is to say in the direction of the first recess 120 (arrow 506). This
translation, which is substantially vertical, enables the lid 20 204 to be fitted on the body 206. For this
purpose, the second recess 116 is mounted so as to be able to move between a low position in which
the lid 204 and the body 206 are not fitted together (Figures 2, 3 and 4) and a high position in which
the lid 204 and the body 206 are fitted together (Figures 6, 7, 8 and 9). 
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(arrow 604). The latch202 is released from the second locking groove 114 and locks

with the first locking groove 216 (arrow 702).

During the step shown in Figure 9, air is admitted (arrow 602) into the second

inlet 2I2 of the pneumatic ran 104, which thus continues to attract the rack 208

(arrow 604). As the latch 202 is locked with the first locking groove 216, the caniage

108 moves in translation on the guide rail 102 (arrow 606) and comes into abutment

against the downstream stop l22.Each first recess I20 and each assembly bar 110

follow the caniage 108 and return to their starting position in Figure 2.

Each cap thus produced can be ejected from the second recess I 16, which

returns to its starting position in Figure 2. A new injection/moulding, fitting and

ejection cycle can take place.

Implementation of the moulding and fitting system 100 is particularly simple

and the functioning thereof is easy to manage since there is, per guide rail 102, only

one element to be controlled, the pneumatic ram 104. The movement of the second

recesses 116 canbe controlled by any suitable means.

Thus, for each rack 208, the activation device 104 moves the rack 208 firstly in

the first direction 304 so as to bring each carciage 108 into abutment against its

upstream stop 102 when the locking device 106 locks the carriage 108 with the rack

208, and then, when the locking device 106 locks the carriage 108 with the guide rail

102, so as to cause each manoeuvring gear 214 to undergo a rotation that brings each

series of first recesses 120 from the first position to the second position, a movement

during which each first recess 120 drives the lid 204 to a position opposite the body

206, and secondly in the second direction 604 so as, when the locking device 106

locks the caniage 108 with the guide rail102, to cause each manoeuvring gear 2I4 fo

undergo a rotation that returns each series of first recesses 120 from its second

position to its first position, and then, when the locking device 106 locks the carriage

108 with the rack 208, so as to bring each carriage 108 into abutment against its

downstream stop 122.

After the moulding of the caps204,206 and the release of the third recess 902a

and the fourth recess 902b, the method of fitting together the body 206 and the lid 204

comprises :
- a step of moving in translation the cariages 108 and the first recesses 120 that

are linked thereto as far as the first position,
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During the step shown in Figure 7, air is admitted (arrow 602) into the second 25inlet 212 of the
pneumatic ram 104, which thus attracts the rack 208 (arrow 604). As the latch 202 is locked with the
second locking groove 114, the carriage 108 remains immobile and the rack 208 moves without
moving the carriage 108. The movement of the rack 208 causes the rotation of the manoeuvring gears
214      and therefore the rotation of the assembly bars 110 and the first recesses 120 (arrow 30608),
which then return to the first position. Each lid 204 is detached from the first recess 120, which carries
it during this rotation.      During the step shown in Figure 8, air is admitted (arrow 602) into the second
inlet 212 of the pneumatic ram 104, which thus continues to attract the rack 208  8  (arrow 604). The
latch 202 is released from the second locking groove 114 and locks with the first locking groove 216
(arrow 702).      During the step shown in Figure 9, air is admitted (arrow 602) into the second inlet 212
of the pneumatic ram 104, which thus continues to attract the rack 208  5 (arrow 604). As the latch 202
is locked with the first locking groove 216, the carriage 108 moves in translation on the guide rail 102
(arrow 606) and comes into abutment against the downstream stop 122. Each first recess 120 and
each assembly bar 110 follow the carriage 108 and return to their starting position in Figure 2.
Each cap thus produced can be ejected from the second recess 116, which  10 returns to its starting
position in Figure 2. A new injection/moulding, fitting and ejection cycle can take place. 
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- a step of stopping the movement when the first recesses 102 are correctly

positioned, that is to say when each first recess 120 is in the vicinity of the associated

second recess 116, this position corresponding to the carriages 108 being put in

abutment against the upstream stops 112,
- a step of rotating the first recesses 120, which pass into the second position,
- a step of stopping the rotation when the first recesses 120 have turned

sufficiently for each lid204 to be opposite the correspondingbody 206,
- a step of lifting the second recess 116 so that the body 206 and the lid 204 fit

together,
- a step of rotating the first recesses 120 in a reverse direction of rotation,
- a step of stopping the rotation in the reverse direction when the first recesses

120have returned to the first position,
- a step of moving the carriages 108 and the first recesses 120 in translation in a

direction opposite to the first movement step,
- a step of stopping the movement when the carriages 108 are in abutment

against the downstream stops 122, and
- a step of lowering each second recess 1 16.

Each cap thus produced can then be ejected from the second recess I 16.

Naturally, the present invention is not limited to the examples and embodiments

described and depicted but is capable of numerous variants accessible to persons

skilled in the art.

For example, the invention has been described in particular in the case of a cap

but it applies in the same way to any element comprising two moulded parts that are to

be assembled together, and in particular the invention applies in the same way if the

position of the body and the position of the lid are reversed.

The invention has been described in particular in the case of two guide rails, but

it applies in the same way if there are more than two guide rails, each carrying a

movable carciage moved by an activation device. Thus, for each series of first recesses

I20 and for each caníage 108, a manoeuvring gear 214 is mounted on said carriage

108 and is able to move in rotation about a rotation axis perpendicular to the direction

of movementof thecarriages l02andtheseriesof f irstrecesses l20ismountedon

each of the manoeuvring gears 2I4 of the carriages 108 that are associated with the

said series offirst recesses 120.
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Implementation of the moulding and fitting system 100 is particularly simple and the functioning thereof
is easy to manage since there is, per guide rail 102, only one element to be controlled, the pneumatic
ram 104. The movement of the second 15 recesses 116 can be controlled by any suitable means.
Thus, for each rack 208, the activation device 104 moves the rack 208 firstly in the first direction 304
so as to bring each carriage 108 into abutment against its upstream stop 102 when the locking device
106 locks the carriage 108 with the rack 208, and then, when the locking device 106 locks the carriage
108 with the guide rail  20 102, so as to cause each manoeuvring gear 214 to undergo a rotation that
brings each series of first recesses 120 from the first position to the second position, a movement
during which each first recess 120 drives the lid 204 to a position opposite the body 206, and secondly
in the second direction 604 so as, when the locking device 106 locks the carriage 108 with the guide
rail 102, to cause each manoeuvring gear 214 to  25 undergo a rotation that returns each series of first
recesses 120 from its second position to its first position, and then, when the locking device 106 locks
the carriage 108 with the rack 208, so as to bring each carriage 108 into abutment against its
downstream stop 122.        After the moulding of the caps 204, 206 and the release of the third recess
902a 30 and the fourth recess 902b, the method of fitting together the body 206 and the lid 204
comprises :      - a step of moving in translation the carriages 108 and the first recesses 120 that are
linked thereto as far as the first position,  9      - a step of stopping the movement when the first
recesses 102 are correctly positioned, that is to say when each first recess 120 is in the vicinity of the
associated second recess 116, this position corresponding to the carriages 108 being put in abutment
against the upstream stops 112, 5- a step of rotating the first recesses 120, which pass into the
second position,  a step of stopping the rotation when the first recesses 120 have turned sufficiently for
each lid 204 to be opposite the corresponding body 206,     - a step of lifting the second recess 116 so
that the body 206 and the lid 204 fit together, 10- a step of rotating the first recesses 120 in a reverse
direction of rotation,      a step of stopping the rotation in the reverse direction when the first recesses
120 have returned to the first position, 
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The invention has been described in particular in the case where the translation

of the carriages 108 is effected prior to the rotation of the manoeuvring gearc 214.

However, in another embodiment shown in Figure 11, the manoeuvring gears 2I4 are

rotated prior to the translation of the carriages 108. The difference between the

embodiment in Figure 1l and that in the previous figures lies in the positions of the

first locking groove 216 produced on the rack 208 and the second locking groove 114

produced in the guide rail102.

Initially, the locking device 106 locks the said caniage 108 with the guide rail

I02 by means of the latch 202, which is in engagement with the second locking

groove 1 14.

The translation of the rack 208 then causes the rotation of the carriages 108 and

the f,rrst recesses 120, which come to be placed in a first position in which they are

inverted without being opposite the second recesses 116. When the rotation is

terminated and the first recesses 120 are in this first position, the locking device 106

tilts and the latch 202 is released from the second locking groove II4 and locks with

the first locking groove216.

Continuation of the translation of the rack 208 causes the translation of the

carriages 108 and the first recesses 120, which come into a second position opposite

the first recesses 116,that is to say in the same position as that shown in Figure 5,that

is to say when the carriage 108 comes into abutment against the upstream stop 112.

This process then continues with the movement of the second recess 116, which

carries the body 206 in the direction of the lid204, that is to say in the direction of the

first recess 120.

The return of the first recesses 120 into the initial position takes place in the

reverse manner.

Thus, for each rack208, the activation device 104 is designed to move the rack

208 firstly in a first direction so as to cause each series of first recesses 120 to pivot

into its first inverted position but not opposite the corresponding series of second

recesses 116, when the locking device 106 locks the caniage 108 with the guide rail

102, and then, when the locking device 106 locks the caniage 108 with the rcck208,

to bring each carriage 108 into abutment against its upstream stop 112, so as to bring

each series of first recesses 120 opposite the corresponding series of second recesses

116, and secondly, in a second direction, so as to bring each carriage 108 into

abutment against its downstream stop l22,when the locking device 106 locks the
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a step of moving the carriages 108 and the first recesses 120 in translation in a direction opposite to
the first movement step, 15- a step of stopping the movement when the carriages 108 are in abutment
against the downstream stops 122, and - a step of lowering each second recess 116. Each cap thus
produced can then be ejected from the second recess 116. Naturally, the present invention is not
limited to the examples and embodiments 20 described and depicted but is capable of numerous
variants accessible to persons skilled in the art.      For example, the invention has been described in
particular in the case of a cap but it applies in the same way to any element comprising two moulded
parts that are to be assembled together, and in particular the invention applies in the same way if the
25 position of the body and the position of the lid are reversed.      The invention has been described in
particular in the case of two guide rails, but it applies in the same way if there are more than two guide
rails, each carrying a movable carriage moved by an activation device. Thus, for each series of first
recesses 120 and for each carriage 108, a manoeuvring gear 214 is mounted on said carriage  30 108
and is able to move in rotation about a rotation axis perpendicular to the direction of movement of the
carriages 102 and the series of first recesses 120 is mounted on each of the manoeuvring gears 214
of the carriages 108 that are associated with the said series of first recesses 120.  10      The invention
has been described in particular in the case where the translation of the carriages 108 is effected prior
to the rotation of the manoeuvring gears 214. However, in another embodiment shown in Figure 11,
the manoeuvring gears 214 are rotated prior to the translation of the carriages 108. The difference
between the  5 embodiment in Figure 11 and that in the previous figures lies in the positions of the first
locking groove 216 produced on the rack 208 and the second locking groove 114 produced in the
guide rail 102. 
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carriage 108 with the rack 208, and then, when the locking device 106 locks the

carriage 108 with the guide rail102, to cause each manoeuvring gear 214 to undergo a

rotation that retums each series of first recesses 120 from its first inverted position to

its initial position.

Initially, the locking device 106 locks the said carriage 108 with the guide rail 102 by means of the
latch 202, which is in engagement with the second locking  10 groove 114.      The translation of the
rack 208 then causes the rotation of the carriages 108 and the first recesses 120, which come to be
placed in a first position in which they are inverted without being opposite the second recesses 116.
When the rotation is terminated and the first recesses 120 are in this first position, the locking device
106  15 tilts and the latch 202 is released from the second locking groove 114 and locks with the first
locking groove 216.      Continuation of the translation of the rack 208 causes the translation of the
carriages 108 and the first recesses 120, which come into a second position opposite the first
recesses 116, that is to say in the same position as that shown in Figure 5, that 20 is to say when the
carriage 108 comes into abutment against the upstream stop 112.      This process then continues with
the movement of the second recess 116, which carries the body 206 in the direction of the lid 204, that
is to say in the direction of the first recess 120.           The return of the first recesses 120 into the initial
position takes place in the 25 reverse manner.      Thus, for each rack 208, the activation device 104 is
designed to move the rack 208 firstly in a first direction so as to cause each series of first recesses
120 to pivot into its first inverted position but not opposite the corresponding series of second recesses
116, when the locking device 106 locks the carriage 108 with the guide rail  30 102, and then, when
the locking device 106 locks the carriage 108 with the rack 208, to bring each carriage 108 into
abutment against its upstream stop 112, so as to bring each series of first recesses 120 opposite the
corresponding series of second recesses 116, and secondly, in a second direction, so as to bring each
carriage 108 into abutment against its downstream stop 122, when the locking device 106 locks the
11 carriage 108 with the rack 208, and then, when the locking device 106 locks the carriage 108 with
the guide rail 102, to cause each manoeuvring gear 214 to undergo a rotation that returns each series
of first recesses 120 from its first inverted position to its initial position.  12 CLAIMS 
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CLAIMS

1. System (100) for moulding and fitting together a first partQ0\ anda second

part (206), for example of the type consisting of a lid and body of a cap, the moulding

and fitting system (100) comprising :

- at least two parallel guide rails (102),

- for each guide rail (I02), a carriage (108) mounted so as to be translatably

movable on the guide rail (102) between a downstream stop (I22) and an upstream

stop (1 l2),
- at least one series offirst recesses (120), each first recess (120) being intended

to mould one of the first parts (204), each series of first recesses (120) being carried

by an assembly bar (110),

- for the or each assembly bar (l l0) and for each carriage (108), a manoeuvring

gear (214) mounted on the said carriage (108) and able to move in rotation about a

rotation axis perpendicular to the direction of movement of the carriages (102), the

said assembly bar (110) being mounted on each of the manoeuvring gears (214),

- for the or each series offirst recesses (I20), a series ofsecond recesses (116),

each second recess (116) being intended to mould one of the second parts (206),

- each assembly bar (110) being able to move in rotation between a first position

in which each first series of recesses (120) is not opposite the corresponding series of

second recesses (116) and a second position in which each first series of recesses

(120) is opposite the corresponding series ofsecond recesses (116), and each series of

second recesses (116) being mounted to as to be able to move between a lower

position in which the first part (204) and the second part (206) are not fitted together

and an upper position in which the first part (204) and the second part (206) are fitted

together,
- for each caníage (108), a rack (208) designed to move parallel to the said

guide rail (102) and to mesh with the manoeuvring gear or gears Q|$ of the said

caniage (108),

- for each caniage (108), a locking device (106) designed to lock the said

caniage (108) alternately with the rack (208) and the guide rail (102), and
- for each rack (208), an activation device (104) designed to move the said rack

(208).

l 5

1.System (100) for moulding and fitting together a first part (204) and a second     part (206), for
example of the type consisting of a lid and body of a cap, the moulding 5and fitting system (100)
comprising :  at least two parallel guide rails (102),       for each guide rail (102), a carriage (108)
mounted so as to be translatably movable on the guide rail (102) between a downstream stop (122)
and an upstream stop (112), 10- at least one series of first recesses (120), each first recess (120)
being intended to mould one of the first parts (204), each series of first recesses (120) being carried by
an assembly bar (110),      - for the or each assembly bar (110) and for each carriage (108), a
manoeuvring gear (214) mounted on the said carriage (108) and able to move in rotation about a
15rotation axis perpendicular to the direction of movement of the carriages (102), the said assembly
bar (110) being mounted on each of the manoeuvring gears (214),  for the or each series of first
recesses (120), a series of second recesses (116), each second recess (116) being intended to mould
one of the second parts (206),  each assembly bar (110) being able to move in rotation between a first
position  20 in which each first series of recesses (120) is not opposite the corresponding series of
second recesses (116) and a second position in which each first series of recesses (120) is opposite
the corresponding series of second recesses (116), and each series of second recesses (116) being
mounted to as to be able to move between a lower position in which the first part (204) and the second
part (206) are not fitted together 25and an upper position in which the first part (204) and the second
part (206) are fitted together, 
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2. Moulding and fitting system (100) according to claim 1, wherein the locking

device (106) comprises a latch (202), a first locking groove (216) produced on the

rack (208) and a second locking groove (l 14) produced on the guide rail (102), and

wherein the latch (202) is designed to engage alternately in the first locking groove

(216) or the second locking groove (114).

3. Moulding and fitting system (100) according to claim 2, wherein the latch (202)

takes the form of an oblong element and in that, when a first end with a radius

cooperates with the first locking groove (216), the second end with a radius is in

abutment on a surface of the guide rail (102), and wherein, when the second end with

a radius cooperates with the second locking groove (lI4), the first end with a radius is

in abutment on a surface of the rack (208).

4. Moulding and f,rtting system (100) according to claim 1, wherein each activation

device (10a) is a pneumatic ram.

5. Moulding and fitting system (100) according to claim 1, wherein the first parts

or the second parts are lids (204) of a cap and in that, respectively, the second parts or

the first parts are bodies (206) of the cap.
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for each carriage (108), a rack (208) designed to move parallel to the said guide rail (102) and to mesh
with the manoeuvring gear or gears (214) of the said carriage (108), 30- for each carriage (108), a
locking device (106) designed to lock the said carriage (108) alternately with the rack (208) and the
guide rail (102), and      for each rack (208), an activation device (104) designed to move the said rack
(208).  13  2. Moulding and fitting system (100) according to claim 1, wherein the locking device (106)
comprises a latch (202), a first locking groove (216) produced on the rack (208) and a second locking
groove (114) produced on the guide rail (102), and wherein the latch (202) is designed to engage
alternately in the first locking groove 5(216) or the second locking groove (114).  3. Moulding and fitting
system (100) according to claim 2, wherein the latch (202) takes the form of an oblong element and in
that, when a first end with a radius cooperates with the first locking groove (216), the second end with
a radius is in abutment on a surface of the guide rail (102), and wherein, when the second end with
10a radius cooperates with the second locking groove (114), the first end with a radius is in abutment
on a surface of the rack (208).  4. Moulding and fitting system (100) according to claim 1, wherein each
activation device (104) is a pneumatic ram.  5. Moulding and fitting system (100) according to claim 1,
wherein the first parts 15or the second parts are lids (204) of a cap and in that, respectively, the
second parts or the first parts are bodies (206) of the cap. 


