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(54) Title: AIR VENTING VALVE

(57) Abstract: An air venting valve (1) for removing air from a vulcanising
mould of a vehicle tyre. The air venting valve (1) comprises a valve sleeve (2), an
air venting channel (3) arranged inside the valve sleeve (2), and a movable inner

part (4) arranged in the valve sleeve (2), which comprises a stem (5), the end of
which is provided with a valve disc (6) for opening and closing the air venting
channel (3). The valve disc (6) is against a stop surface (7) of the valve sleeve (2)
in a closed position of the air venting valve (1) and in an open position at a clear -
ance from said stop surface (7). Furthermore, the air venting valve (1) comprises
a spring member (8) for forcing the inner part (4) towards opening position. The
front surtace (9) of the valve disc (6) comprises a bulge (12).
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AIR VENTING VALVE

This invention relates to an air venting valve for removing air from a vulcanising
mould of a vehicle tyre.

In vulcanising moulds of vehicle tyres, air venting holes or channels are used
because, in the vulcanising of a tyre, a tyre blank smaller than the inner
dimensions of the mould is placed inside the mould, after which the mould is
closed. After closing, the tyre blank is caused to expand, whereby it presses
against the surface of the mould in its plastic mode acquiring the size and
shape of a tyre. In connection with closing the vulcanising mould, air between
the tyre blank and the mould surface has to be removed in order for the surface
of the tyre blank to come into a tight contact with the mould surface. There
should be several of these air removal holes or channels in order for air to be
removed completely at each point of the mould and no air pockets to remain
between the tyre and the mould.

An air venting valve typically used in air venting channels in vulcanising moulds

of vehicle tyres comprises a stem inside the air venting channel, which stem is

thinner than the diameter of the channel, and a valve disc, which is fastened in

the-stem and is placed in the area of the mould surface. On the inner surface of
the mould, there is a stop recess for the valve disc. A coil spring is arranged

around the stem which coil spring supports itself in the mould and in the valve
disc either directly or via the stem and via a flange fastened to the stem. The

spring aims to press the valve disc away from the mould wall towards the tyre

blank, whereby air is able to exit from the mould via a clearance between the

valve disc and the stop recess and further via a gap between the stem and the

air venting channel. As the material being vulcanised, when expanding,

advances towards the mould surface, it pushes ahead of it the valve disc, which

then finally presses tightly in the stop recess closing the air channel, whereby

the material being vulcanised cannot access the air venting channel. The spring |
then opens the valve while the tyre blank is being removed from the mould.

A disadvantage of the solution described above is that the material being
vulcanised is soft, whereby material might pass the valve disc towards the air
venting channel before the valve disc is closed. The material being vulcanised
thus blocks the valve and prevents it from closing.
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The aim of the present invention is to provide an air venting valve, which
eliminates the problem described above.

The aim according to the invention is achieved as described in claim 1. An air
venting valve according to the invention comprises a valve sleeve, an air
venting channel arranged inside the valve sleeve, and a movable inner part
arranged in the valve sleeve, which inner part comprises a stem, an end of
‘which is provided with a valve disc for opening and closing the air venting
channel. The valve disc is against a stop surface of the valve sleeve in a closed
position of the air venting valve and in an open position at a clearance from said
stop surface. Furthermore, the air venting valve comprises a spring member for
forcing the inner part towards the open position. A front surface of the valve disc
is provided with a bulge.

With the solution according to the invention, significant advantages are
achieved. The bulge in the front surface of the valve disc causes the air venting
valve to close sooner than normally, whereby no material being vulcanised
passes the valve disc into the air venting channel before the air venting valve is
closed. In that way the air venting valve is prevented from being blocked. With
the aid of a‘bulge an impression, e.g. a logo, of a desired shape, can be made
to the material being vulcanised by shaping the bulge appropriately.

In the following, the invention will be described in more detail by means of
examples with reference to the attached drawings, wherein

Fig. 1 presents one embodiment of an air venting valve according to the
invention, and '

Figs. 2—7 present different inner parts of the valve that can be used in the air
venting valve of Fig.1.

The inner surface of a vulcanising mould of a vehicle tyre provides a vulcanised
tyre its outer surface shape and tread patterns with their details in the tread
area. Thus, on the mould surface of the vulcanising mould, which shapes the
tread there are, inter alia, bulges forming tread grooves and recesses forming
pattern parts. In the vulcanising mould there are a number of air venting valves
1 through which air from between the tyre blank and mould surface can be
removed. There are different numbers of air venting valves 1 in vulcanising
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moulds of vehicle tyres depending on the size and type of the tyre. For
example, there are generally 1200-2000 and 20004500 air venting valves 1,
respectively, in the summer and winter tyres of passenger cars.

Fig. 1 presents an air venting valve 1 for removing air from a vulcanising mould
of a vechile tyre. The air venting valve 1 comprises a valve sleeve 2. The valve
sleeve 2 is of cylindrical shape, its outer surface is smooth or provided with
outer threads. An air venting channel 3 is arranged inside the valve sleeve 2 for
removing air from between the tyre blank and mould surface. The air venting
channel 3 extends through the wall of the vulcanising mould from inside of the
mould to outside of the mould.

The air venting valve 1 comprises also a movable inner part 4 arranged in the
valve sleeve 2, comprising a stem 5 the end of which is provided with a valve
disc 6 for opening and closing the air venting channel 3. A stop surface 7 is
arranged in the valve sleeve 2 for the valve disc 6. The valve disc 6 is in a
closed position of the air venting valve 1 against the stop surface 7 and in an
open position at a clearance from said stop surface 7. In the open position the
valve disc 6 protrudes from an end 15 of the valve sleeve 2. The valve disc 6
comprises a front surface 9, which is directed towards the inner part of the
vulcanising mould and which comes in contact with outer face of the tyre blank
while the air venting valve 1 is closing. The tyre material, when expanding, thus
forces the air venting valve 1 towards the closing position. The other end of the
stem 5 in the inner part is provided with a projecting part 13, which is adjusted
to support itself on the other end 14 of the valve sleeve 2 while the air venting
valve 1 is in open position. The projecting part 13 thus limits the movement of
the inner part 4 in the open position. The maximum stroke of the air venting
valve 1, i.e. the maximum travel of the inner part 4 is in the longitudinal direction
0.2-0.5 mm.

The air venting valve 1 comprises a spring member 8 for forcing the inner part 4
towards the open position. The spring member 8 is arranged inside of the valve
sleeve 2 between a back surface 10 of the valve disc 6 and a support surface
11 arranged in the valve sleeve 2. The spring member 8 is arranged around the
stem 5 of the inner part. The spring member 8 can be e.g. a coil spring.

The front surface 9 of the valve disc 6 is provided with a bulge 12, which causes
the air venting valve 1 to close sooner than normally. Then the material being
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vulcanised does not pass the valve disc into the air venting channel 3 before the
air venting valve is closed. In that way the air venting valve is being prevented
from blocking. The height (h) of the bulge 12 is 0.01-1.5mm, generally 0.5-1mm.
The height (h) of the bulge can be, e.g. 0.1-0.6mm. The height h is the distance
between the end 15 of the valve sleeve and the front point of the bulge in the
longitudinal direction of stem 5 while the air venting valve 1 is in a closed
position. Different embodiments of the bulge 12 are shown in figures 2—7.

In Fig. 2 the bulge 12 is convex and it extends over the whole area of the front
surface 9 of the valve disc.

In Fig. 3 the bulge 12 is convex and it extends only over the part of the front
surface 9 area.

In Fig. 4 the bulge 12 is of cylindrical shape.

In Fig. 5 the bulge 12 is of the shape of a truncated cone. The broader end of
the bulge 12 is in front. ‘

In Fig. 6 the bulge 12 is of the shape of a truncated cone. The narrower end of
the bulge 12 is in front. The bulge 12 extends over the whole area of the front
surface 9 of the valve disc.

In Fig. 7 the bulge 12 is of cone apex shape. The bulge 12 extends over the
whole area of the front face 9 of the valve disc.

In the closed position of figure 1 the whole front surface 9 (bulge 12) of the
valve disc 6 protrudes from the valve sleeve 2 (embodiments of figures 2, 6 and
7), or a part of the front surface 9 (bulge 12) protrudes from the valve sleeve 2
and the other part of the front surface 9 is on the same level as the end 15 of
the valve sleeve (embodiments of figures 3, 4 and 5). In the embodiments of
figures 2, 3, 6 and 7 the bulge 12 narrows towards its top. The air venting valve
1 according to the invention functions for removing air from a vulcanising mould
of a vehicle tyre during the vulcanising of a tyre as follows. A tyre blank is set in
the vuicanising mould, which tyre blank is caused to expand by pressing air
and/or steam inside of it, whereby the outer surface of the tyre blank presses
against the mould surface gaining its final surface shape, i.e. the surface pattern
of the tyre tread, from it. At the same time, the vulcanising mould is heated for
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vulcanising the rubber material of the tyre blank and for achieving the finished
tyre. In order for the outer surface of the tyre blank to set as precisely as
possible against the inner surface of the mould, air is removed from between
the tyre blank and the mould surface via air venting valves 1 according to the
invention.

The spring member 8 keeps the air venting valve 1 in an open position,
whereby air can be removed via the air venting channel 3 from between the tyre
blank and the mould surface. As the tyre material, when expanding, advances
towards the mould surface, it pushes ahead of it-the valve disc 6, which then
finally presses against the stop surface 7 thus closing the air channel 3,
whereby the tyre material cannot access the air venting channel 3. When the
tyre blank is removed from the mould, a spring member 8 moves the inner part
4 to open position.

The bulge 12 in the front surface 9 of a valve disc causes the air venting valve 1
to close sooner than in the ordinary air venting valve (smooth front surface),
whereby no material being vulcanised passes the valve disc 6 into the air
venting channel 3 before the air venting valve 1 is closed. In that way the air
venting valve 1 is prevented from being blocked. With the aid of the bulge 12 an
imprint, e.g. a logo, of a desired shape, can be made to the material being
vulcanised by shaping the bulge 12 appropriately.

It is obvious to the person skilled in the art that the different embodiments of the
invention are not solely limited to the example described above, but they may
vary within the scope of the claims presented below. The invention can also be
applied to others than the vulcanising moulds of a vehicle tyre.'
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CLAIMS

1. An air venting valve (1) for removing air from a vulcanising mould
of a vehicle tyre, which air venting valve (1) comprisés

- a valve sleeve (2),

- an air venting channel (3) arranged inside the valve sleeve (2),

and ‘

- a movable inner part (4) arranged in the valve sleeve (2), which
comprises a stem (5), the end of which is provided with a valve disc (6) for
opening and closing the air venting channel (3),

which valve disc (6) is against a stop surface (7) of the valve sleeve
(2) in a closed position of the air venting valve (1) and in an open position at a
clearance from said stop surface (7), and

- a spring member (8) for forcing the inner part (4) towards the open
position, characterised inthat the front surface (9) of the valve disc (6)
is provided with a bulge (12).

2. An air venting valve (1) according to claim 1,
characterisedinthat the height (h) of the bulge (12) is 0.01-1.5mm.

3. An air venting valve (1) according to claim 1 or 2
characterisedinthat the bulge (12) is convex.

4. An air venting valve (1) according to clam 1 or 2,
characterisedinthat the bulge (12) is of the shape of a truncated cone.

5. .An air venting valve (1) according to clam 1 or 2,
characterisedinthat the bulge (12) is of the cylindrical shape.

6. An air venting valve (1) according to any one of preceding
clams, characterised in that the bulge (12) extends over the whole
front surface (9) area or only over a part of the front surface (9) area.

7. An air venting valve (1) according to any one of preceding
clams, characterisedin that the other end of the stem (5) is provided
with a projecting part (13), which is arranged to support itself to the other end
(14) of the valve sleeve while the air venting valve (1) is in the open position.
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8. An air venting valve according to any one of preceding claims,
characterised in that the whole front surface (9) of the valve disc (6)
protrudes from the valve sleeve (2) or that a part of the front surface (9)
protrudes from the valve sleeve (2) and the other part of the front surface (9) is
on the same level as the end (15) of the valve sleeve when the air venting valve
(1) is in the closed position.

9. An air venting valve according to any one of preceding claims,
characterisedinthatthe bulge (12) narrows towards its top.
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