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Description

Technical Field

[0001] The present invention relates to a tire vulcanizing apparatus having a vulcanizing bladder with a double structure.

Background Art

[0002] Conventionally, a tire vulcanizing apparatus for vulcanizing an unvulcanized tire by using a vulcanizing bladder
is known. In this type of tire vulcanizing apparatus, for example, a heated fluid is supplied into the vulcanizing bladder
to inflate the vulcanizing bladder.
[0003] For such fluid, steam is used from a point of view of cost and heat transfer performance, for example. However,
when heat is transferred to the unvulcanized tire via the vulcanizing bladder, the steam is condensed to become drain
and it is possible that the drain stays in the vulcanizing bladder.
[0004] Drain like this decreases temperature of the unvulcanized tire at a part in contact with the drain of the bladder
relative to the temperature of the other part of the unvulcanized tire. Therefore, vulcanization unevenness occurs, which
tends to cause imbalance in physical properties and performance of the tire. Further, such temperature decrease is also
a cause of deteriorating the productivity because longer time is needed to vulcanize the tire.
[0005] For example, Japanese Unexamined Patent Application Publication No. 2010-110970 (Patent Document 1)
has proposed a tire vulcanizing apparatus that diffuses steam and sequentially supplies steam to an entire inside of a
vulcanizing bladder thereof. In the tire vulcanizing apparatus of Patent Document 1, even if the drain stays in the
vulcanizing bladder, the temperature of the drain is increased by the steam that is sequentially supplied, and the tem-
perature difference of the unvulcanized tire is decreased.
[0006] A tire vulcanizing apparatus according to the preamble of claim 1 is disclosed in JP 2012 166405 A. Furthermore,
GB 816 956 A discloses a curing bag for use in the vulcanization process of a pneumatic tire, comprising an arcuate
hollow core and a resilient bag with an inner sleeve and an outer sleeve surrounding the inner sleeve. The resilient bag
is provided with an inlet and an outlet for air and/or steam, being carried by conical fixing flanges, whereas the curing
bag is further provided with a drain connection for drainage of the annular space through the flange.
WO 2010/143094 A discloses a method for controlling the discharge of fluids during a process of vulcanization of a
green tire, with the fluids being interposed between the radial external surface of a pressing bladder and the radially
inner surface of the green tire. The method comprises a step of providing at least one portion of the radially inner surface
with circumferential grooves along the rolling direction of the tire and a step of disposing the circumferential grooves into
fluid communication with discharge channels present in the radially external surface of the pressing bladder.

Summary of the Invention

[0007] However, since the tire vulcanizing apparatus of Patent Document 1 sequentially supplies steam to the entire
inside of the vulcanizing bladder, it requires a lot of energy. Further, this tire vulcanizing apparatus does not solve the
problem of the drain staying in a lower part of the vulcanizing bladder.
[0008] In view of the above, the inventor of the present invention has proposed to provide a vulcanizing bladder with
a double structure and supply steam between inner and outer bladders thereof. Thereby, a space to which the steam
is supplied becomes small, therefore, it is less likely that drain is generated. Further, even when drain is generated, the
generated amount of drain becomes small, therefore, it is easy to discharge the drain. Thereby, temperature distribution
is made uniform on a circumference of the tire, therefore, it is possible that uneven vulcanization is suppressed.
[0009] However, when the vulcanizing bladder has a double structure, it is possible that the inner and the outer bladders
come into contact with each other due to pressure balance and the like. when it actually happens, a path of the steam
as a heat source is partially blocked, therefore, unevenness in the temperature distribution is induced. Further, the
contact of the inner and the outer bladders hinders the discharge of the drain. Thereby, it is possible that an effect of
suppressing vulcanization unevenness by the double structure is not sufficiently exerted.
[0010] A primary object of the present invention is to provide a tire vulcanizing apparatus having a vulcanizing bladder
with a double structure which can suppress defects in fluid flow and drainage due to partial contact between an inner
and an outer bladders thereof, and can exert an effect of suppressing vulcanization unevenness due to the double
structure at a higher level.
[0011] In one aspect of the present invention, a tire vulcanizing apparatus comprises a vulcanizing bladder inflatable
in an inner space of an unvulcanized tire to press the unvulcanized tire against a vulcanizing mold, a center device for
holding the vulcanizing bladder, a supplier for supplying fluid to the vulcanizing bladder, a discharger for discharging the
fluid in the vulcanizing bladder, the vulcanizing bladder comprising a first bladder configured to contact with an inner
circumferential surface of the unvulcanized tire and a second bladder arranged inside the first bladder, the fluid including
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a first fluid to be supplied between the first bladder and the second bladder and a second fluid to be supplied to an inside
of the second bladder, and at least one of an inner circumferential surface of the first bladder and an outer circumferential
surface of the second bladder being provided with a guide groove extending in a tire axial direction through which the
first fluid can pass continuously between the supplier and the discharger.
[0012] In another aspect of the invention, it is preferred that the guide groove has a groove depth (H) in a range of
from 2 to 10 mm and a groove width (w) in a range of from 2 to 20 mm.
[0013] In another aspect of the invention, it is preferred that the first bladder and the second bladder each have a
tubular shape with upper and lower openings, and the center device comprises a lower flange portion holding each of
lower end portions of the first bladder and the second bladder, a center post capable of moving up and down relative to
the lower flange portion, and an upper flange portion provided at an upper end portion of the center post and holding
each of upper end portions of the first bladder and the second bladder.
[0014] In another aspect of the invention, it is preferred that the supplier comprises a first supplier for supplying the
first fluid and a second supplier for supplying the second fluid, the first supplier is arranged at the upper flange portion
and provided with a first supply port having an opening between the upper end portion of the first bladder and the upper
end portion of the second bladder, the second supplier is arranged at the lower flange portion and provided with a second
supply port having an opening located on an inner side in the tire axial direction of the lower end portion of the second
bladder.
[0015] In another aspect of the invention, it is preferred that the discharger is provided with a first discharge port
arranged at the lower flange portion and having an opening between the lower end portion of the first bladder and the
lower end portion of the second bladder.
[0016] In another aspect of the invention, it is preferred that a circulation path is formed in which the first fluid continuously
flows during vulcanization process from the first supply port to the first discharge port through a space between the first
bladder and the second bladder.
[0017] In the tire vulcanizing apparatus of the present invention, the vulcanizing bladder has a double structure including
the first bladder and the second bladder, and the first fluid, which is steam for example, is to be supplied between the
first bladder and the second bladder.
[0018] Thereby, a space to which the first fluid is to be supplied becomes small, therefore, it is less likely that the drain
is generated. Further, even when the drain is generated, the generated amount of the drain becomes small, therefore,
it is easy to discharge the drain. Thereby, a partial temperature decrease due to the drain is suppressed and the
temperature distribution is made uniform on a circumference of the tire, therefore, it is possible that uneven vulcanization
is suppressed.
[0019] Further, at least one of the inner circumferential surface of the first bladder and the outer circumferential surface
of the second bladder is provided with the guide groove extending in the tire axial direction, therefore, it is possible that
a gap is always secured between the first bladder and the second bladder during vulcanization process. Thereby, it is
possible that flow failure of the first fluid and discharge failure of the drain due to partial blockage of the gap are suppressed,
therefore, it is possible that the flow of the first fluid and the discharge of the drain are made smooth. As a result, it is
possible that effect of suppressing the vulcanization unevenness due to the double structure is exerted at a higher level.

Brief Description of the Drawings

[0020]

Fig. 1 is a partial cross-sectional view of a tire vulcanizing apparatus as an embodiment of the present invention.
Fig. 2 is a partial cross-sectional view showing the tire vulcanizing apparatus in an open-mold state.
Fig. 3 is a conceptual diagram showing a piping configuration including a first supply flow path and a second supply
flow path.
Fig. 4 is a cross-sectional view taken along line I-I of a vulcanizing bladder in Fig. 1.

Description of the Preferred Embodiment

[0021] An embodiment of the present invention will now be described in detail.
[0022] As shown in Fig. 2, a tire vulcanizing apparatus 1 in this embodiment includes a vulcanizing mold 2, a vulcanizing
bladder 3 for vulcanizing and molding an unvulcanized tire (T) by pressing it against the vulcanizing mold 2, a supplier
4 for supplying fluid G to the vulcanizing bladder 3, a discharger 5 for discharging the fluid G in the vulcanizing bladder
3, and a center device 6 for holding the vulcanizing bladder 3.
[0023] The vulcanizing mold 2 comprises a lower mold portion 2L attached to a lower table (not shown) and an upper
mold portion 2u attached to an upper table (not shown). The vulcanizing mold 2 in this embodiment is configured to be
able to change, by up- and-down movement of the upper table, between an open-mold state Y1 in which the upper mold
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portion 2u and the lower mold portion 2L are vertically spaced apart from each other and a closed-mold state Y2 (shown
in Fig. 1) in which the upper mold portion 2u and the lower mold portion 2L are vertically closed, that is they are in contact
with each other. In the open-mold state Y1, the unvulcanized tire (T) is carried into the vulcanizing mold 2 and a vulcanized
tire is removed. In the closed-mold state Y2, the unvulcanized tire (T) undergoes vulcanization molding.
[0024] The lower mold portion 2L in this embodiment includes a lower side mold 7L for molding a lower sidewall portion
and a lower bead portion of the tire. The lower side mold 7L is supported by the lower table via a lower platen plate 8L,
for example.
[0025] The upper mold portion 2U in this embodiment includes an upper side mold 7U for molding an upper sidewall
portion and an upper bead portion of the tire and a tread mold 9 for molding a tread portion of the tire. The upper side
mold 7u is supported, via an upper platen plate 8U for example, by the upper table which can move up and down.
[0026] Further, the tread mold 9 comprises a plurality of segments 9A divided in a circumferential direction, and each
of the segments 9A is supported by, for example, a cylindrical container 10 attached to the upper platen plate 8U.
Specifically, the container 10 has a cone-shaped guide surface 10S, and each of the segments 9A is guided along the
guide surface 10S, so that, by relative vertical movement of each of the segments 9A, the tread mold 9 can be enlarged
and shrunk in diameter.
[0027] As shown in Fig. 1, the vulcanizing bladder 3 is inflated in an inner space of the unvulcanized tire (T) in the
closed-mold state Y2, thereby pressing the unvulcanized tire (T) against the vulcanizing mold 2. The vulcanizing bladder
3 has a double structure including a first bladder 11 which contacts with an inner circumferential surface of the unvul-
canized tire (T) and a second bladder 12 which is arranged inside the first bladder 11.
[0028] Each of the first bladder 11 and the second bladder 12 has a tubular shape with upper and lower openings. A
lower end portion E1L of the first bladder 11 and a lower end portion E2L of the second bladder 12 are held by a lower
flange portion 13 of the center device 6 and an upper end portion E1U of the first bladder 11 and an upper end portion
E2U of the second bladder 12 are held by an upper flange portion 14 of the center device 6. Note that the lower end
portions E1L and E2L correspond respectively to lower opening edge portions of the first bladder 11 and the second
bladder 12, and the upper end portions E1U and E2U correspond respectively to upper opening edge portions of the
first bladder 11 and the second bladder 12.
[0029] The center device 6 is provided with, for example, the lower flange portion 13 supported by the lower table, a
center post 15 capable of moving up and down relative to the lower flange portion 13, and the upper flange portion 14
attached to an upper end portion of the center post 15. Note that in the lower flange portion 13, a cylindrical body portion
16 through which the center post 15 is slidably inserted is concentrically formed.
[0030] The lower flange portion 13 in this embodiment includes a first flange portion 13a, a second flange portion 13b,
and a third flange portion 13c, which are disk-like and stacked from a lower side to an upper side in this order, and the
lower end portion E1L of the first bladder 11 is held between the first flange portion 13a and the second flange portion
13b. Further, the lower end portion E2L of the second bladder 12 is held between the second flange portion 13b and
the third flange portion 13c. Similarly, the upper flange portion 14 in this embodiment includes a first flange portion 14a,
a second flange portion 14b, and a third flange portion 14c, which are disk-like and stacked from the lower side to the
upper side in this order, and the upper end portion E2U of the second bladder 12 is held between the first flange portion
14a and the second flange portion 14b. Further, the upper end portion E1U of the first bladder 11 is held between the
second flange portion 14b and the third flange portion 14c.
[0031] First fluid G1 is to be supplied to space P1 between the first bladder 11 and the second bladder 12, and second
fluid G2 is to be supplied to space P2 inside the second bladder 12. As the first fluid G1, steam which is a high-temperature
and highpressure heating medium can be suitably used. Further, as the second fluid G2, inert gas such as nitrogen gas,
for example, which is a pressurizing medium can be suitably used.
[0032] The vulcanizing bladder 3 configured as such can press the unvulcanized tire (T) against the vulcanizing mold
2 by inflation of the first bladder 11 and can make the vulcanization progress by the heat from the first fluid G1. Further,
by inflation of the second bladder 12, the space P1 can be decreased. Thereby, drain is difficult to be generated, and
even when the drain is generated, amount of the generated drain is small, and it is possible that the drain is easily
discharged.
[0033] It is preferred that inner pressure of the first bladder 11 when inflated and inner pressure of the second bladder
12 when inflated are substantially equal, thereby, it is possible that the space P1 is stabilized.
[0034] The supplier 4 includes a first supplier 20 for supplying the first fluid G1 and a second supplier 21 for supplying
the second fluid G2.
[0035] The first supplier 20 is provided with a plurality of first supply ports 20a arranged in the upper flange portion
14, and the first supply ports 20a have openings between the upper end portion E1U of the first bladder 11 and the
upper end portion E2u of the second bladder 12. The first supply ports 20a in this embodiment have the openings in an
outer circumferential surface of the second flange portion 14b. Further, the first supplier 20 is provided with a first supply
flow path 20b which passes through an inside of the center post 15 to be connected with each of the first supply ports 20a.
[0036] The second supplier 21 is provided with a plurality of second supply ports 21a arranged in the lower flange
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portion 13, and the second supply ports 21a have openings located on an inner side in a tire axial direction (on a side
of a tire equator) of the lower end portion E2L of the second bladder 12. The second supply ports 21a in this embodiment
have the openings in an outer circumferential surface of the third flange portion 13c. Further, the second supplier 21 is
provided with a second supply flow path 21b which passes through an inside of the body portion 16 to be connected
with each of the second supply ports 21a.
[0037] Further, the discharger 5 includes a first discharger 25 for discharging the first fluid G1 and a second discharger
26 for discharging the second fluid G2.
[0038] The first discharger 25 is provided with a plurality of first discharge ports 25a arranged in the lower flange
portion 13 and the first discharge ports 25a have openings between the lower end portion E1L of the first bladder 11
and the lower end portion E2L of the second bladder 12. The first discharge ports 25a in this embodiment have the
openings in an outer circumferential surface of the second flange portion 13b. Further, the first discharger 25 is provided
with a first discharge flow path 25b which passes through an inside of the body portion 16 to be connected with each of
the first discharge ports 25a.
[0039] Further, the second discharger 26 in this embodiment commonly uses the second supply ports 21a and the
second supply flow path 21b of the second supplier 21 as the second discharge ports 26a and the second discharge
flow path 26b, respectively.
[0040] As conceptually shown in Fig. 3, the first supply flow path 20b in this embodiment is connected with a discharge
port of a first fluid supply source 22 which is a boiler or the like, and the first discharge flow path 25b is connected with
a return port of the first fluid supply source 22. Further, the second supply flow path 21b in this embodiment is connected
with a discharge port of a second fluid supply source 23 which is a compressor or the like. The second discharge flow
path 26b branches from the second supply flow path 21b and is connected with a return port of the second fluid supply
source 23. In Fig. 3, a controller including an on-off valve, etc. is omitted, and only a basic piping configuration is shown.
[0041] In this embodiment, in order to give a sufficient amount of heat to the tire and to discharge the drain together
with the first fluid G1 when the drain is generated, it is preferred that, during vulcanization process, the first fluid G1 flows
continuously through the space P1 from the first supply ports 20a to the first discharge ports 25a. Thereby, the first
supplier 20 and the first discharger 25 form a circulation path 30 in which the first fluid G1 continuously flows during
vulcanization process.
[0042] Further, in the double-structured vulcanizing bladder 3, for example, due to pressure balance and the like
between the first fluid G1 and the second fluid G2, the first bladder 11 and the second bladder 12 come into contact with
each other so that the space P1 is partially blocked, therefore, it is possible that flow failure of the first fluid G1 and
discharge failure of the drain occur.
[0043] Thereby, as shown in Fig. 4, at least one of an inner circumferential surface 11S of the first bladder 11 and an
outer circumferential surface 12S of the second bladder 12 is provided with guide grooves 31 which extend in the tire
axial direction (a radial direction) and through which the first fluid G1 can pass.
[0044] The guide grooves 31 extend continuously from the upper end portion E1U to the lower end portion E1L of the
first bladder 11 or from the upper end portion E2u to the lower end portion E2L of the second bladder 12. Further, it is
possible that the guide grooves 31 are inclined with respect to a tire axial direction line, and in this case, angles θ (not
shown) of the inclination with respect to the tire axial direction line are preferably not greater than 30 degrees, more
preferably not greater than 15 degrees.
[0045] It is preferred that groove depths (H) of the guide grooves 31 are in a range of from 2 to 10 mm and groove
widths (w) are in a range of from 2 to 20 mm. If the groove depths (H) are smaller than 2 mm and the groove widths (w)
are smaller than 2 mm, groove volumes become insufficient and it makes it difficult for the guide grooves to sufficiently
suppress the flow failure, etc. of the first fluid G1. If the groove widths (w) are greater than 20 mm, the other bladder
tends to enter into the guide grooves 31 so that the guide grooves 31 are blocked. Further, if the groove depths (H) are
larger than 10 mm, it is necessary to increase thickness of the entire bladder in order to maintain durability of the bladder,
which results in an unnecessary increase in cost.
[0046] Note that the groove depths (H) and the groove widths (w) are values measured of the bladder in a non-inflated
state. Further, the groove depths (H) are widths of opening portions of the guide grooves 31 in a cross section perpen-
dicular to a longitudinal direction of the guide groove 31.
[0047] Further, it is preferred that a distance L in the circumferential direction measured along a surface of the bladder
between the guide grooves 31 is in a range of from 3 to 100 mm, and if it is larger than 100 mm, it is difficult to sufficiently
suppress the flow failure, etc. of the first fluid G1. Further, if it is smaller than 3 mm, it tends to cause insufficiency in
strength. The distance L is a value measured of the bladder in the non-inflated state at a position of an equatorial plane
thereof.
[0048] while detailed description has been made of an especially preferred embodiment of the present invention, the
present invention can be embodied in various forms without being limited to the illustrated specific embodiments.
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Working Example (Example)

[0049] Unvulcanized tires of size 205/60R16 were vulcanization molded using a tire vulcanizing apparatus having
structure shown in Figs. 1 and 2, and having a vulcanizing bladder according to specifications shown in Table 1. Then,
the variation (a) of vulcanization amount among different parts of the test tires was evaluated.
[0050] Note that the vulcanizing bladders of reference and examples each have the double structure including the first
bladder and the second bladder, and they differ only as to whether they have the guide grooves or not. The tires as the
examples are provided with the guide grooves on the outer circumferential surfaces of the second bladders. Further, in
order to prevent decrease in durability due to the guide grooves, in each of the examples, the bladder is formed thicker
by the groove depths (H) of the guide grooves.
[0051] Common specifications are as follows.
The angles θ of the guide grooves with respect to the tire axial direction line: 0 degrees
The distance L between the guide grooves in the circumferential direction: 30 mm
Temperature of the vulcanizing mold (temperature of jacket of each of the platen plates and the container): 180 degrees
The first fluid: steam (saturated steam at a pressure of 15 kgf/scm)
The second fluid: nitrogen gas (at a pressure of 15 kgf/scm)
Vulcanizing time: 10 minutes

(1) variation (a) of vulcanization amount

[0052] Each of ten unvulcanized tires was vulcanized with thermocouples attached to 16 positions in the circumferential
direction of an inside of a shoulder portion of the tire, and the temperature at each position during vulcanization process
was measured. Then, from a temperature-time graph obtained by the measurement at each position, the vulcanization
amount at each position was calculated based on the Arrhenius’ equation, and the variation (a) of the vulcanization
amount was calculated and evaluated. Smaller variation (σ) of the vulcanization amount means less thermal energy
needed for vulcanization of the tires.

(2) Cost of bladder

[0053] In order to prevent decrease in durability of the bladders due to the guide grooves, the bladders are formed
thicker by the groove depths (H) of the guide grooves, which leads to increase in material cost. Thereby, the material
costs of the second bladders are indicated by an index based on that of the reference 1 being 100, wherein the larger
numerical value indicates the higher cost.

[0054] As shown in Table 1, it can be confirmed that in the examples, the temperature distribution on circumferences
of the tires can be made uniform, and that the vulcanization unevenness can be suppressed by suppressing the variation
(σ) of the vulcanization amount.

Table 1

Ref. 1 EX.1 EX.2 Ex.3 Ex.4 EX.5 Ex.6 EX.7 Ex.8 Ex.9

Presence or 
absence of Guide 

groove
absence presence

1 Groove depth 
(H) [mm]

0 1 2 5 10 15 5

1 Groove width 
(w) [mm]

0 10 1 2 20 25

variation (σ) of 
vulcanization 

amount [ECU]
1.62 1.44 0.65 0.52 0.54 0.51 1.25 0.71 0.75 1.31

Cost of bladder 100 110 120 150 200 250 150 150 150 150
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Claims

1. A tire vulcanizing apparatus (1) comprising:

a vulcanizing bladder (3) inflatable in an inner space of an unvulcanized tire (T) to press the unvulcanized tire
(T) against a vulcanizing mold (2);
a center device (6) for holding the vulcanizing bladder (3);
a supplier (4) for supplying fluid (G) to the vulcanizing bladder (3);
a discharger (5) for discharging the fluid (G) in the vulcanizing bladder (3);
the vulcanizing bladder (3) comprising a first bladder (11) configured to contact with an inner circumferential
surface of the unvulcanized tire (T) and a second bladder (12) arranged inside the first bladder (11), and
the fluid (G) including a first fluid (G1) to be supplied between the first bladder (11) and the second bladder (12)
and a second fluid (G2) to be supplied to an inside of the second bladder (12),
characterized in that
at least one of an inner circumferential surface (11S) of the first bladder (11) and an outer circumferential surface
(12S) of the second bladder (12) being provided with a guide groove (31) extending in a tire axial direction
through which the first fluid (G1) can pass continuously between the supplier (4) and the discharger (5).

2. The tire vulcanizing apparatus (1) according to claim 1, wherein
the guide groove (31) has a groove depth (H) in a range of from 2 to 10 mm and a groove width (w) in a range of
from 2 to 20 mm.

3. The tire vulcanizing apparatus (1) according to claim 1 or 2, wherein
the first bladder (11) and the second bladder (12) each have a tubular shape with upper and lower openings, and
the center device (6) comprises a lower flange portion (13) holding each of lower end portions (E1L, E2L) of the first
bladder (11) and the second bladder (12), a center post (15) capable of moving up and down relative to the lower
flange portion (13), and an upper flange portion (14) provided at an upper end portion of the center post (15) and
holding each of upper end portions (E1U, E2U) of the first bladder (11) and the second bladder (12).

4. The tire vulcanizing apparatus (1) according to claim 3, wherein
the supplier (4) comprises a first supplier (20) for supplying the first fluid (G1) and a second supplier (21) for supplying
the second fluid (G2),
the first supplier (20) is arranged at the upper flange portion (14) and provided with a first supply port (20a) having
an opening between the upper end portion (E1U) of the first bladder (11) and the upper end portion (E2U) of the
second bladder (12),
the second supplier (21) is arranged at the lower flange portion (13) and provided with a second supply port (21a)
having an opening located on an inner side in the tire axial direction of the lower end portion (E2L) of the second
bladder (12).

5. The tire vulcanizing apparatus (1) according to claim 3 or 4, wherein
the discharger (5) is provided with a first discharge port (25a) arranged at the lower flange portion (13) and having
an opening between the lower end portion (E1L) of the first bladder (11) and the lower end portion (E2L) of the
second bladder (12).

6. The tire vulcanizing apparatus (1) according to claim 5, wherein
a circulation path (30) is formed in which the first fluid (G1) continuously flows during vulcanization process from
the first supply port (20a) to the first discharge port (25a) through a space (P1) between the first bladder (11) and
the second bladder (12).

Patentansprüche

1. Reifenvulkanisiervorrichtung (1), umfassend:

einen Vulkanisierbalg (3), der in einem Innenraum eines unvulkanisierten Reifens (T) aufblasbar ist, um den
unvulkanisierten Reifen (T) gegen eine Vulkanisierform (2) zu pressen;
eine zentrale Vorrichtung (6) zum Halten des Vulkanisierbalgs (3);
eine Zufuhreinrichtung (4) zur Zufuhr von Fluid (G) zu dem Vulkanisierbalg (3);
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eine Ablasseinrichtung (5) zum Ablassen der Fluids (G) in dem Vulkanisierbalg (3);
wobei der Vulkanisierbalg (3) einen ersten Balg (11), der so konfiguriert ist, dass er mit einer inneren Umfangs-
fläche des unvulkanisierten Reifens (T) in Kontakt kommt, und einen zweiten Balg (12) umfasst, der innerhalb
des ersten Balgs (11) angeordnet ist, und
wobei das Fluid (G) ein erstes Fluid (G1), das zwischen dem ersten Balg (11) und dem zweiten Balg (12)
zuzuführen ist, und ein zweites Fluid (G2) umfasst, das einem Inneren des zweiten Balgs (12) zuzuführen ist,
dadurch gekennzeichnet, dass
wenigstens eine von einer inneren Umfangsfläche (11S) des ersten Balgs (11) und einer äußeren Umfangsfläche
(12S) des zweiten Balgs (12) mit einer sich in der Reifenaxialrichtung erstreckenden Führungsnut (31) versehen
ist, durch die das erste Fluid (G1) kontinuierlich zwischen der Zufuhreinrichtung (4) und der Ablasseinrichtung
(5) hindurchgehen kann.

2. Reifenvulkanisiervorrichtung (1) nach Anspruch 1, wobei die Führungsnut (31) eine Nuttiefe (H) in einem Bereich
von 2 bis 10 mm und eine Nutbreite (W) in einem Bereich von 2 bis 20 mm aufweist.

3. Reifenvulkanisiervorrichtung (1) nach Anspruch 1 oder 2, wobei

der erste Balg (11) und der zweite Balg (12) jeweils eine röhrenförmige Form mit oberen und unteren Öffnungen
aufweisen, und
die zentrale Vorrichtung (6) einen unteren Flanschabschnitt (13), der jeden der unteren Endabschnitte (E1L,
E2L) des ersten Balgs (11) und des zweiten Balgs (12) hält, eine zentrale Säule (15), die sich relativ zu dem
unteren Flanschabschnitt (13) auf und ab bewegen kann, und einen oberen Flanschabschnitt (14) umfasst, der
an einem oberen Endabschnitt der zentrale Säule (15) vorgesehen ist und jeden der oberen Endabschnitte
(E1U, E2U) des ersten Balgs (11) und des zweiten Balgs (12) hält.

4. Reifenvulkanisiervorrichtung (1) nach Anspruch 3, wobei

die Zufuhreinrichtung (4) eine erste Zufuhreinrichtung (20) zum Zuführen des ersten Fluids (G1) und eine zweite
Zufuhreinrichtung (21) zum Zuführen des zweiten Fluids (G2) umfasst,
die erste Zufuhreinrichtung (20) an dem oberen Flanschabschnitt (14) angeordnet und mit einem ersten Zu-
fuhranschluss (20a) versehen ist, der eine Öffnung zwischen dem oberen Endabschnitt (E1U) des ersten Balgs
(11) und dem oberen Endabschnitt (E2U) des zweiten Balgs (12) aufweist,
die zweite Zufuhreinrichtung (21) an dem unteren Flanschabschnitt (13) angeordnet und mit einem zweiten
Zufuhranschluss (21a) versehen ist, der eine Öffnung aufweist, die sich auf einer Innenseite in der Reifenaxi-
alrichtung des unteren Endabschnitts (E2L) des zweiten Balgs (12) befindet.

5. Reifenvulkanisiervorrichtung (1) nach Anspruch 3 oder 4, wobei die Ablasseinrichtung (5) mit einem ersten Ablas-
sanschluss (25a) versehen ist, der an dem unteren Flanschabschnitt (13) angeordnet ist und eine Öffnung zwischen
dem unteren Endabschnitt (E1L) des ersten Balgs (11) und dem unteren Endabschnitt (E2L) des zweiten Balgs
(12) aufweist.

6. Reifenvulkanisiervorrichtung (1) nach Anspruch 5, wobei ein Zirkulationsweg (30) ausgebildet ist, in dem das erste
Fluid (G1) während des Vulkanisationsprozesses kontinuierlich von dem ersten Zufuhranschluss (20a) zu dem
ersten Ablassanschluss (25a) durch einen Raum (P1) zwischen dem ersten Balg (11) und dem zweiten Balg (12)
strömt.

Revendications

1. Appareil de vulcanisation de pneumatiques (1) comprenant :

une poche de vulcanisation (3) gonflable dans un espace intérieur d’un pneumatique non vulcanisé (T) pour
presser le pneumatique non vulcanisé (T) contre un moule de vulcanisation (2) ;
un dispositif central (6) destiné à maintenir la poche de vulcanisation (3) ;
un moyen d’alimentation (4) destiné à alimenter un fluide (G) à la poche de vulcanisation (3) ;
un moyen d’évacuation (5) destiné à évacuer le fluide (G) dans la poche de vulcanisation (3) ;
la poche de vulcanisation (3) comprenant une première poche (11) configurée pour venir en contact avec une
surface circonférentielle intérieure du pneumatique non vulcanisé (T) et une seconde poche (12) agencée à
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l’intérieur de la première poche (11), et
le fluide (G) incluant un premier fluide (G1) qu’il s’agit d’alimenter entre la première poche (11) et la seconde
poche (12) et un second fluide (G2) qu’il s’agit d’alimenter vers l’intérieur de la seconde poche (12),
caractérisé en ce que
au moins une surface parmi une surface circonférentielle intérieure (11S) de la première poche (11) et une
surface circonférentielle extérieure (12S) de la seconde poche (12) est dotée d’une gorge de guidage (31)
s’étendant dans une direction axiale du pneumatique, à travers laquelle le premier fluide (G1) peut passer en
continu entre le moyen d’alimentation (4) et le moyen d’évacuation (5).

2. Appareil de vulcanisation de pneumatiques (1) selon la revendication 1, dans lequel
la gorge de guidage (31) a une profondeur de gorge (H) dans une plage allant de 2 à 10 mm et une largeur de gorge
(W) dans une plage allant de 2 à 20 mm.

3. Appareil de vulcanisation de pneumatiques (1) selon la revendication 1 ou 2, dans lequel
la première poche (11) et la seconde poche (12) ont chacune une forme tubulaire avec des ouvertures supérieure
et inférieure, et
le dispositif central (6) comprend une portion de bride inférieure (13) maintenant chacune des portions d’extrémité
inférieures (E1L, E2L) de la première poche (11) et de la seconde poche (12), un plot central (15) capable de se
déplacer vers le haut et vers le bas relativement à la portion de bride inférieure (13), et une portion de bride supérieure
(14) prévue à une portion d’extrémité supérieure du plot central (15) et maintenant chacune des portions d’extrémité
supérieures (E1U, E2U) de la première poche (11) et de la seconde poche (12).

4. Appareil de vulcanisation de pneumatiques (1) selon la revendication 3, dans lequel
le moyen d’alimentation (4) comprend un premier moyen d’alimentation (20) destiné à alimenter le premier fluide
(G1) et un second moyen d’alimentation (21) destiné à alimenter le second fluide (G2),
le premier moyen d’alimentation (20) est agencé au niveau de la portion de bride supérieure (14) et est doté d’un
premier orifice d’alimentation (20a) ayant une ouverture entre la portion d’extrémité supérieure (E1U) de la première
poche (11) et la portion d’extrémité supérieure (E2U) de la deuxième poche (12),
le second moyen d’alimentation (21) est agencé au niveau de la portion de bride inférieure (13) et est doté d’un
second orifice d’alimentation (21a) ayant une ouverture située sur un côté intérieur dans la direction axiale du
pneumatique de la portion d’extrémité inférieure (E2L) de la seconde poche (12).

5. Appareil de vulcanisation de pneumatiques (1) selon la revendication 3 ou 4, dans lequel
le dispositif d’évacuation (5) est doté d’un premier orifice d’évacuation (25a) agencé au niveau de la portion de bride
inférieure (13) et ayant une ouverture entre la portion d’extrémité inférieure (E1L) de la première poche (11) et la
portion d’extrémité inférieure (E2L) de la seconde poche (12).

6. Appareil de vulcanisation de pneumatiques (1) selon la revendication 5, dans lequel
un trajet de circulation (30) est formé, dans lequel le premier fluide (G1) s’écoule en continu pendant le processus
de vulcanisation depuis le premier orifice d’alimentation (20a) jusqu’au premier orifice d’évacuation (25a) à travers
un espace (P1) entre la première poche (11) et la seconde poche (12).
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