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Description

[0001] The invention relates to a triple-drum forming
machine for a tire billet and a material conveying method
thereof, and belongs to the field of rubber machinery.
[0002] Kindsofvehicles used atpresent, for examples,
rubber tires used by spacecrafts and vehicles applied to
the military and civilian fields, are mainly composed of a
steel wire tire bead, a tire body component and a belted
layer-tread component.

[0003] Two-drum, triple-drum and four-drum forming
machines and the methods thereof are usually used in
the existing tire billet manufacturing device and method.
The difference of the tire billet production technologies
is determined by differences of the manufacturing equip-
ments and methods; these manufacturing equipments
and methods have certain extent of defects, and cannot
completely achieve the requirements of the tire forming
quality and the production efficiency. Document CN 101
372 155 A discloses a triple-drum forming machine for
the tire billet and the method thereof. The technical
scheme is as follows: a tire body drum, a belted layer
drum and a forming drum of the forming machine are
arranged on the same horizontal axis; the tire body drum
is carried by a tire body drum drive unit; the belted layer
drum and the forming drum are carried by a same forming
drum drive unit; the forming drum drive unit and the tire
body drum drive unit are oppositely and coaxially ar-
ranged on the same bottom guide rail; a tire body transfer
ring component for conveying a prepared tire body com-
ponent to the forming drum is connected to the bottom
guide rail in a sliding manner between the tire body drum
and the forming drum; the belted layer transfer ring for
conveying a prepared belted layer-tread component to
the forming drum is connected to the bottom guide rail
between the tire body drum and the forming drum.
[0004] Furthermore, CN 101670677 A relates to a
three drum-type radial tyre forming machine with a space
between a first section forming machine and a second
section forming machine which is provided with a rotary
table device and a carcass transmission ring connecting
processing procedures of the first section forming ma-
chine and the section forming machine. US 5, 948, 207
A describes an assembly for building a green or non-
vulcanized tire for vehicles, the assembly being provided
with two separately drivable building drums in line with
each other, for the belt and the tread; two carcass drums
located parallel to each other, mounted on a common,
rotatable shaft. EP 2 799 218 A1 discloses a unistage
dual-drum forming machine for a car tyre and a method
thereof, and provides a basic structure of a tool-drum and
three-work-station forming machine.

[0005] The tire body transfer ring component and the
belted layer transferring describedin CN 101372155 car-
ry out reciprocating sliding to convey kinds of materials
along the bottom guide rail in an equipment device for
manufacturing the tire; a lot of parts of the tire forming
machine are arranged on the ground as a whole and
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occupy large land surface area. Therefore, an operator
always shuttles back and forth between kinds of mobile
components in the tire billet manufacturing process, so
as to easily generate collision of the operator and the
equipment, resulting in a potential safety hazard.
[0006] The equipment arranged on the ground needs
to pave kinds of pipelines; it is difficult to penetrate into
the internal part of the equipment structure when the op-
erator installs, debugs and inspects the overall forming
machine; the operation difficulty is large and time and
labor are wasted.

[0007] In addition, the tire body transfer ring compo-
nent and the belted layer transfer ring are arranged on
the same bottom guide rail to convey the materials in a
reciprocating manner; the demands on the flatness of
the guide rail and the ground are high; the operation ac-
curacy for manufacturing the overall tire billet is directly
affected once the guide rail inclines or horizontally mis-
places. On that account, the patent application is partic-
ularly proposed.

[0008] The triple-drum forming machine for manufac-
turing a tire according to claim 1 and the material con-
veying method thereof according to claim 7 as disclosed
by the invention are invented to solve the defects and
disadvantages of the problems, so that an overhead por-
tal frame structure is adopted in the preparation and con-
veying processes of a tire body component and a belted
layer-tread component, namely a tire body transfer ring
component and a belted layer transfer ring are conveyed
in a sliding manner along a top portal frame to finish an
air operation of all materials, so as to clear related ground
conveyers, further reduce the occupied space of the
forming machine and simplify the structures of the ground
parts. Thus, control and auxiliary operations of an oper-
ator in a tire billet manufacturing process are facilitated,
and a collision accident caused by collision of the oper-
ator and the equipment is avoided.

[0009] Anocther purpose ofthe invention is that pipeline
pavement of the ground equipment is simplified, and in-
stalling, debugging and inspection of the overall forming
machine by the operator are facilitated.

[0010] The purpose of the invention also is that coaxial
lifting of all devices of the forming machine is achieved
by improving the accuracy of a conveying track of the tire
body transfer ring component and the belted layer trans-
fer ring, so as to effectively improve the tire billet manu-
facturing quality. The portal frame provides a slide rail
above the top in the processes of preparing and convey-
ing the tire body component and the belted layer-tread
component; the tire body transfer ring component and
the belted layer transfer ring can finish a material con-
veying operation, so as to clearrelated ground conveyers
and to-be-paved pipelines.

[0011] Concretely, in the simultaneously carried out
processes of preparing the tire body componentand con-
veying the tire body component to the forming drum and
the processes of preparing the belted layer-tread com-
ponent and conveying the belted layer-tread component
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to the forming drum, the tire body transfer ring component
and the belted layer transfer ring can transversely slide
to a processing station along the portal frame. Material
conveying is finished in the air, so that the material con-
veying is not affected by the ground device and the staff
in the tire billet manufacturing process, and an accident
caused by collision of the staff and equipments is effec-
tively avoided.

[0012] In order to improve the maneuverability in the
processes of conveying the tire body transfer ring com-
ponent and the belted layer transfer ring in a sliding man-
ner, a preferable implementation mode is as follows:

Ring bases are respectively arranged at the tops of
the tire body transfer ring component and the belted
layer transfer ring; a drive motor which is connected
to or controlled by the tire body drive unitor the form-
ing drum drive unit is arranged on each ring base;
an output shaft of each drive motor is connected with
a gear meshed with a rack on the portal frame.

[0013] Namelytransverse sliding of the tire body trans-
fer ring component and the belted layer transfer ring
along the portal frame is finished by the drive motor for
driving transmission between the gear and the frame.
[0014] In order to prevent the tire body transfer ring
component and the belted layer transfer ring from gen-
erating bouncing strength in the transverse sliding proc-
ess and improve the smoothness of the sliding process,
slideways can be arranged at two sides of the portal
frame; the ring bases of the portal frame are connected
with a pair of slide saddles; slide blocks arranged on the
slide saddles are meshed with the slideways.

[0015] Namely two sides of the top can provide sliding
guide by virtue of the slideways to ensure that the overall
ring body does not deflect or swing when the tire body
transferring componentand the belted layer transferring
transversely slide, so as to effectively reduce the sliding
resistance.

[0016] In order to further ensure that the transverse
central line of the portal frame overlaps with the axial
center lines of the tire body drum, the belted layer drum
and the forming drum, or debugging and correcting can
be carried out in deflection or misplacement, a plurality
of groups of adjusting frames for adjusting the horizontal
distances can be arranged between the vertical direc-
tions of the truss and the upright posts of the portal frame;
[0017] The adjusting frames are arranged inside the
slide chutes at the tops of the upright posts, and are up-
wards connected with the truss;

[0018] Vertical brackets are arranged on the upright
posts;innerthread holds are formed on the vertical brack-
ets and connected with horizontal adjusting bolts; the hor-
izontal adjusting bolts are connected to the adjusting
frames.

[0019] Inorderto ensure thatthe vertical heights of the
tire body transfer ring component and the belted layer
transfer ring in the transverse sliding process are kept
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consistent through the portal frame, wedge liner compo-
nents which are upwards screwed on the truss are ar-
ranged on the adjusting frames and arranged into a fix-
ation slot; each wedge liner component comprises an
upper wedge liner and a lower wedge liner, which are
vertically laminated; inner thread holes are formed in the
fixation slot and connected with vertical adjusting bolts;
the vertical adjusting bolts are connected with each upper
wedge liner or each lower wedge liner.

[0020] The upper wedge liners and the lower wedge
liners are driven to carry out longitudinal displacement
through the vertical adjusting bolts, so as to adjust the
vertical height of each end point of the truss.

[0021] In order to improve the centering accuracy of
the material attached to the drum, and provide a corre-
sponding operation of visual ruler, a light ruler can be
arranged at the side part of the portal frame.

[0022] Based onimprovement of the triple-drum form-
ing machine for the tire billet, the material conveying
method is simultaneously achieved from the design con-
cept of the triple-drum forming machine as follows:

The tire bead for forming the tire, the tire body com-
ponent and the belted layer-tread componentare re-
spectively prepared; the prepared tire body compo-
nent and belted layer-tread component are respec-
tively conveyed to the forming drum, so as to finish
a manufacturing cycle of the overall technology.

[0023] The method flow for manufacturing the tire on
the triple-drum forming machine for the tire billet com-
prises the following steps:

(1) Preparing the tire body component;

(2) Conveying the tire body component to the forming
drum;

(3) Preparing the belted layer-tread component;

(4) Conveying the belted layer-tread component to
the forming drum;

(5) Finishing tire billet manufacturing on the forming
drum.

[0024] Compared with the existing material conveying
method of the triple-drum forming machine for the tire,
the differences are as follows:

The portal frame which is arranged above the vertical
directions of tire body transfer ring component and
the belted layer transfer ring provides a sliding con-
veying path along two sides of the axial center lines
of the tire body drum, the belted layer drum and the
forming drum;

[0025] The tire body transfer ring component trans-
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versely slides along the portal frame to clamp and convey
the tire body component to the forming drum in the step
2);

[0026] The belted layer transfer ring transversely
slides along the portal frame to convey the material for
forming the belted layer-tread component to the belted
layer drum and prepare the tread component in the step
3);

[0027] The belted layer transfer ring transversely
slides to the belted layer drum along the portal frame,
clamps the tread component and conveys to the forming
drum in the step (4);

[0028] The processes of preparing the tire body com-
ponent and conveying the tire body component to the
forming drum in the steps (1) and (2) and the processes
of preparing the belted layer-tread component and con-
veying to the belted layer-tread component to the forming
drum in the steps (3) and (4) are simultaneously carried
out;

[0029] The belted layer transfer ring transversely
slides to the forming drum along the portal frame to clamp
the formed tire billet and convey the tire billet to a tire
unloading mechanism after the sizing and pressing op-
erations of the tread component and a tire body barrel
are finished on the forming drum in the step (5).

[0030] On the basis of the material conveying method,
the improvement scheme aiming at the sliding conveying
maneuverability is as follows: the tire body transfer ring
component and the belted layer transfer ring drive trans-
mission between the gear and the rack on the portal
frame by virtue of the drive motor to achieve transverse
sliding of the tire body transfer ring component and the
belted layer transfer ring along the portal frame, so as to
finish material conveying.

[0031] The improvement scheme aiming at the sliding
conveying smoothness is as follows: the tops of the tire
body transfer ring component and the belted layer trans-
fer ring provide sliding guide through the slide saddles
meshed with the slideways at two sides of the portal
frame in the process of transversely sliding along the
portal frame.

[0032] In order to further ensure that the portal frame
overlaps with the axial center lines of three drums, the
tire body transfer ring component and the belted layer
transferring, and a plurality of components are consistent
in vertical height in the sliding process, the adjusting
frames can be driven to carry out longitudinal displace-
ment through the horizontal adjusting bolts, so as to ad-
just the position of the transverse center line of the truss
between the vertical directions of the truss and the upright
posts of the portal frame;

[0033] The upper wedge liners and the lower wedge
liners are driven to carry out longitudinal displacement
through the vertical adjusting bolts, so as to adjust the
vertical height of each end point of the truss.

[0034] To sum up the above contents, the triple-drum
forming machine for the tire and the material conveying
method thereof have the advantages that:
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1. The tire body transferring component and the belt-
ed layer transfer ring carry out sliding conveying
along the portal frame, so as to finish air operation
of all materials. Thus, the related ground conveyers
can be effectively cleared, the occupation structure
of the forming machine is simplified, and the con-
struction operation of the operator is facilitated.

2. The accident caused by collision of the operator
and the ground equipment can be avoided, and field
production is protected.

3. Pipeline pavement of the ground equipment can
be simplified, and the overall installation, debugging
and inspection of the forming machine by the oper-
ator are facilitated.

4. The accuracy of the conveying track of the tire
body transfer ring component and the belted layer
transfer ring can be improved, so as to effectively
improve the tire billet manufacturing quality.

Description of figures
[0035]

The figure 1 is a structure layout of the triple-drum
forming machine for the tire;

The figure 2 is a main machine part sketch map of
the forming machine;

The figure 3 is the sketch map of the portal frame;

The figure 4 is the structure sketch map of the trun-
cated main machine part of the forming machine;

The figure 5 is the structure sketch map of the portal
frame part from which the truss is removed;

The figure 6 is the structure sketch map of the part
in the figure 5 from which the wedge liner compo-
nents are removed.

[0036] As shown in the figures 1 to 6, a tire body drum
drive unit 1, a tire body drum 2, a tire body drum tailstock
3, a tire body transfer ring component 4, a belted layer
transferring 5, aforming drum tailstock 6, a forming drum
7, a combined roller 8, a belted layer drum 9, a forming
drum drive unit 10, a tread feeding frame 11, a belted
layer feeding frame 12, a main feeding frame 13, a pad
rubber feeding frame 14, a tire unloading mechanism 15;
[0037] A portal frame 20, a truss 21, upright posts 22,
adjusting frames 23, slide chutes 24, vertical brackets
25, horizontal adjusting bolts 26, wedge liner compo-
nents 27, a fixation slot 28, vertical adjusting bolts 29;
[0038] Ring bases 30, drive motors 31, frames 32,
gears 33, slide saddles 34, slide blocks 35, slideways
36, a light ruler 37,

[0039] Upperwedge liners (271), and lower wedge lin-
ers (272).
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Concrete implementation modes

[0040] The embodiment 1, as shown in the figures 1
to 6, the triple-drum forming machine for the tire mainly
comprises the tire body drum 2, the belted layer drum 9
and the forming drum 7, which are arranged on the same
horizontal axis.

[0041] A feeding system of the tire body drum 2 com-
prises the main feeding frame 13 and the pad rubber
feeding frame 14 arranged at two sides of the tire body
drum 2.

[0042] The feeding system of the belted layer drum 9
comprises the tread feeding frame 11 and the belted layer
feeding frame 12 arranged attwo sides of the belted layer
drum 9.

[0043] The drive unit of the tire body drum 2 is the tire
body drum drive unit 1 which is coaxially arranged on the
outer side of the tire body drum 2.

[0044] The forming drum 7 and the belted layer drum
9 are carried by the same forming drum drive unit 10
arranged at the outer side of the belted layer drum 9.
[0045] The tire body drum drive unit 1 and the forming
drum drive unit 10 are oppositely and coaxially arranged.
[0046] The tire body transfer component 4 for convey-
ing the prepared tire body componentto the forming drum
7 is arranged between the tire body drum 2 and the form-
ing drum 7; the tire body transfer component 4 is used
for clamping and conveying the tire body component; the
tire body transfer component 4 comprises a steel rim
clamping ring for clamping a steel rim, a tire body clamp-
ing ring and a tire side expansion ring.

[0047] The belted layer transfer ring 5 for conveying
the prepared belted layer-tread component to the forming
drum 7 is arranged at one side of the forming drum 7;
the belted layer transfer ring 5 is arranged between the
tire body drum 2 and the belted layer drum 9.

[0048] Based on the main machine structure of the
forming machine, the portal frame 20 for conveying ma-
terials is arranged above the vertical directions of the tire
body drum 2, the tire body drum layer 9 and the forming
drum 7.

[0049] The transverse center line of the portal frame
20 overlaps with the axial center lines of the tire body
drum 2, the tire body drum layer 9@ and the forming drum 7.
[0050] The portal frame 20 comprises the horizontally
arranged truss 21 and a plurality of groups of vertically
installed upright posts 22; the truss 21 and the upright
posts 22 are connected with each other.

[0051] The ring bases 30 are respectively arranged at
the tops of the tire body transfer ring component 4 and
the belted layer transfer ring 5; the drive motors 31 which
are connected to and controlled by the tire body drum
drive unit 1 or the forming drum drive unit 10 are arranged
on the ring bases 30.

[0052] Afullrack 32 is arranged at the side part of the
portal frame 20; the output shafts of the drive motors 31
are connected with the gears 33 meshed with the racks
32.
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[0053] The output shafts of the drive motors 31 clock-
wise or anticlockwise rotate to drive the gears 33 to trans-
mit on the racks 32 by control and signal conveying of
the tire body drum drive unit 1 and the tire body drum
drive unit 10; the drive motors 31 and the ring bases 30
drive the tire body transfer ring component 4 and the
belted layer transfer ring 5 to slide in a reciprocating man-
ner along the transverse direction of the portal frame 20
incommon, so as to achieve material conveying between
the stations of three drums.

[0054] A pair of slideways 36 is arranged at two sides
of the portal frame 20; the ring bases 30 are connected
to a pair of slide saddles 34; the slide blocks 35 arranged
on the slide saddles 34 are meshed with the slideways 36.
[0055] The overall ring body does not deflect or swing
by virtue of sliding guide at two sides provided by the
slideways 36 when the drive motors 31 drive the tire body
transfer ring component 4 and the belted layer transfer
ring 5 to transversely slide, so as to effectively reduce
the sliding resistance.

[0056] A plurality of groups of adjusting frames 23 for
adjusting the horizontal distances are arranged between
the vertical directions of the truss 21 and the upright posts
22; the adjusting frames 23 are arranged in the slide
chutes 24 at the tops of the upright posts 22; the wedge
liner components 27 which are upwards screwed on the
truss 21 are arranged on the adjusting frames 23, and
arranged inside the fixation slot 28.

[0057] The vertical brackets 25 are arranged on the
upright posts 22; inner thread holes are formed on the
vertical brackets 25 and connected with the horizontal
adjusting bolts 26; the horizontal adjusting bolts 26 are
connected with the adjusting frames 23.

[0058] The horizontal adjusting bolts 26 can be rotated
through a spanner under the premise of loosening lock
bolts between the truss 21 and the upright posts 22; the
horizontal adjusting bolts 26 clockwise or anticlockwise
rotate inside the inner thread holes on the vertical brack-
ets 25, so as to achieve longitudinal displacement (the
longitudinal direction is the direction vertical to the axial
center lines of the tire body rum 2, the belted layer drum
9 and the forming drum 7 in the figures 2 and 3) of the
truss 21 through the adjusting frames 23 and the wedge
liner components 27, namely the transverse center line
of the portal frame 20 is adjusted to overlap with the axial
center lines of the tire body rum 2, the belted layer drum
9 and the forming drum 7.

[0059] As shown in the figure 5, the wedge liner com-
ponent 27 comprises the upper wedge liner 271 and a
lower wedge liner 272, which are vertically laminated;
the inner thread holes are arranged inside the fixation
slot 28; the fixation slot 28 is connected with the vertical
adjusting bolts 29; the vertical adjusting bolts 29 are con-
nected with the upperwedge liner 271 or the lower wedge
liner 272.

[0060] The vertical adjusting bolts 29 can be rotated
through the spanner, and clockwise or anticlockwise ro-
tate inside the inner thread holes in the fixation slot 28,
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so as to achieve longitudinal displacement of the upper
wedge liner 271 or the lower wedge liner 272.

[0061] Because the combined surface of the upper
wedge liner 271 and the lower wedge liner 272 is an
inclined plane, equivalently, the truss 21 is lifted upwards
or reduced downwards when longitudinal displacement
is generated between the upper wedge liner 271 and the
lower wedge liner 272, so as to achieve adjustment of
the truss 21 oppositely to the vertical heights of the up-
right posts 22, namely the height of each end angle of
the truss 21 is adjustable, and the vertical heights of the
tire body transfer ring component 4 and the belted layer
transfer ring 5 in the transverse sliding process can be
kept consistent.

[0062] The light rulers 37 is arranged at the side part
of the portal frame 20 and above the tire body drum 2
andthe belted layerdrum 9, so thata lightbeam irradiates
on the tire body drum 2 and the belted layer drum 9, so
as to finish centering accuracy of the material attached
to the drum in an assisting manner, and provide corre-
sponding operation of visual ruler.

[0063] Based on use of the triple-drum forming ma-
chine for the tire, a novel material conveying method is
achieved by the embodiment in the tire billet manufac-
turing processes as follows:

The tire bead for forming the tire, the tire body com-
ponent and the belted layer-tread component are re-
spectively prepared; the prepared tire body compo-
nent and belted layer-tread component are respec-
tively conveyed to the forming drum 7, so as to finish
a manufacturing cycle of the overall technology.

[0064] The method flow for manufacturing the tire on
the triple-drum forming machine for the tire comprises
the following steps:

(1) Preparing the tire body component,

Namely the tire bead is placed at the preset position
of the tire bead near the tire body drum by adopting
a manual or mechanical device;

The tire body drum drive unit 1 drives the tire body
drum 2 to rotate to the position demanded by the tire
side technology through a servo motor, and carries
out angle location;

The tire body drum 2 is continuously and linearly
expanded, so that the diameter value achieves the
technological requirements;

The tire body drum tailstock 3 is driven through a
cylinder, and put into the position overlapping with
the center line of the tire body drum 2, and supports
the tire body drum 2;

The main feeding frame 13 conveys the precut tire
side element to the tire body drum 2; the tire side
element is adsorbed and fixed through a vacuum
adsorption hole on the tire body drum 2, and rotates
a cycle along with the tire body drum 2; tire side el-
ement is laminated and jointed;
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The tire body drum drive unit 1 drives the tire body
drum 2 to rotate to the position demanded by the
inside liner technology through the servo motor, and
carries out angle location;

The main feeding frame 13 conveys the precutinside
liner to the tire body drum 2; the inside liner is ad-
sorbed and fixed through the vacuum adsorption
hole on the tire body drum 2, and rotates a cycle
along with the tire body drum 2; the inside liner is
laminated and jointed;

The tire body drum drive unit 1 drives the tire body
drum 2 to rotate to the position demanded by the
bead fabric technology through the servo motor, and
carries out angle location;

The main feeding frame 13 conveys the bead fabric
to the tire body drum 2; the bead fabric is fixed and
jointed, and rotates a cycle along with the tire body
drum 2; the bead fabric is cut off and laminated and
jointed; the diameter of the tire body drum 2 expands
a little;

The bead fabric is laminated by adopting a laminat-
ing device; the tire body drum drive unit 1 drives the
tire body drum 2 to rotate to the position demanded
by a tire body curtain technology through the servo
motor, and carries out angle location;

The main feeding frame 13 conveys the cut-off tire
body curtain to the tire body drum 2; the tire body
curtain is fixed and jointed, and rotates a cycle along
with the tire body drum 2; the tire body curtain is
sewed and jointed; the diameter of the tire body drum
2 expands alittle again; a sizing material is laminated
by adopting the laminating device, so as to ensure
absence of air bubbles between the laminating lay-
ers;

The tire body drum drive unit 1 drives the tire body
drum 2 to rotate to the position demanded by a pad
rubber technology through the servo motor, and car-
ries out angle location;

The pad rubber feeding frame 14 conveys the cut-
off pad rubber to the tire body drum 2; the pad rubber
is fixed and jointed, and rotates a cycle along with
the tire body drum 2; the pad rubber is sewed and
jointed;

The tire body drum tailstock 3 is driven by the cylinder
to swing to the initial position;

(2) Conveying the tire body component to the forming
drum,

The tire body drum drive unit 1 and the tire body
drum 2 are driven through the cylinder or the servo
motor to move to the waiting position of the tire body
transfer ring component 4 in a straight line;

The right steel rim clamping ring of the tire body
transferring component4 shrinks in a radial manner,
and locates theright steel rim by adsorption of a mag-
net;

The steel rim at the left end of the tire body drum 2
is conveyed to the left steel rim clamping ring of the
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tire body transfer ring component 4;

The left steel rim clamping ring shrinks in a radial
manner and locates the right steel rim by adsorption
of the magnet; the tire body drum 2 is driven to carry
out trace expansion in the radial manner for the third
time, and achieves the position demanded by the
technology; the tire body clamping ring of the tire
body transfer ring component 4 shrinks in the radial
manner, and adsorbs the tire body curtain by mag-
netism;

The tire body drum 2 rapidly shrinks, and returns to
the initial position through the cylinder;

The tire side expansion ring of the tire body transfer
ring component 4 carries out radial shrinkage and
axial movement; the tire side expansion ring clamps
the tire body barrel and carries out trace expansion
in the radial manner;

The tire body transfer ring component 4 is driven
through the servo motorto convey the tire body barrel
to the forming drum 7; the forming drum tailstock 6
swings in the radial manner and supports the tail end
of the forming drum 7;

A sector block of the forming drum 7 carries out radial
expansion to locate the steel rim; all clamping rings
of the tire body transfer ring component 4 expand in
the radial manner; the sector block of the forming
drum 7 locks the steel rim;

The forming drum tailstock 6 comes away; the tire
body transfer ring component 4 returns to the initial
waiting position;

(3) Preparing the belted layer-tread component,
Theforming drum drive unit 10 drives the belted layer
drum 9 to rotate to the laminating position demanded
by the belted layer technology through the servo mo-
tor;

The belted layer feeding frame 12 conveys 1#, 2#,
3#, 4# or O-degree belted layer to the belted layer
drum 9, so as to laminate;

The tread feeding frame 11 conveys the tread to the
belted layerdrum 9 to laminate; the tread component
is laminated by the tread roller of the belted layer
feeding frame 12 after laminating;

(4) Conveying the belted layer-tread component to
the forming drum,

The implementation steps of preparing and convey-
ing the tire body component and the implementation
steps of preparing and conveying the belted layer-
tread component are simultaneously carried out step
by step;

The belted layer transfer ring 5 is driven through the
servo motor, so as to move to the position of the
belted layer drum 9; the belted layer transfer ring 5
carries out radial shrinkage and clamps the tread
component;

Thebelted layerdrum 9 is driven through the cylinder
and carries out rapid shrinkage in the radial manner;
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the belted layer transfer ring 5 conveys the tread
component to the position of the forming drum 7;

(5) Finishing tire billet manufacturing on the forming
drum,

The forming drum drive unit 10 drives the sector
block of the forming drum 7 to carry out axial shrink-
age, and simultaneously aerates the sealed tire body
barrel through the inner shaft of the forming drum 7;
the sector block of the forming drum 7 is locked at
the finalized position demanded by the tire technol-
ogy and inner pressure is kept after the tire body
barrel is completely combined with the tread com-
ponent;

The belted layer transfer ring 5 moves to the waiting
position, and the combined roller 8 is laminated to
the tread and the tire side by drive of the servo motor;
The belted layer transfer ring 5 moves to the position
of the forming drum 7 and clamps the formed tire
billet and the tire billet is conveyed to the position of
the tire unloading mechanism 15 after the combined
roller 8 is completely laminated;

The tire unloading mechanism 15 shifts the formed
tire billetof the external space of the triple-drum form-
ing machine.

Thetire body transfer ring component 4 transversely
slides along the portal frame 20 to clamp and convey
the tire body component to the forming drum 7 in the
step (2);

The belted layer transfer ring 5 transversely slides
along the portal frame 20 to convey the material of
forming the belted layer-tread componentto the belt-
ed layer drum 9 and prepare the tread component
in the step (3);

The belted layer transfer ring 5 transversely slides
to the belted layer drum 9 along the portal frame 20
and clamps and conveys the tread component to the
forming drum 7 in the step (4);

The processes of preparing and conveying the tire
body component to the forming drum in the steps (1)
and (2) and the processes of preparing and convey-
ing the belted layer-tread component to the forming
drum in the steps (3) and (4) are simultaneously car-
ried out;

The belted layer transfer ring 5 transversely slides
to the forming drum 7 along the portal frame 20, so
as to clamp the formed tire billet and convey the tire
billet to the tire unloading mechanism 15 after the
fixing and laminating operations of the tire body bar-
relandthe tread componentare finished on the form-
ing drum 7 in the step (5).

[0065] Based on control of the method flow, the tire
body transfer ring component 4 and the belted layer
transfer ring 5 drive transmission between gears 33 and
the racks 32 on the portal frame 20 by virtue of the drive
motors 31, and transverse sliding of the tire body transfer
ring component 4 and the belted layer transfer ring 5
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along the portal frame 20 is achieved, so as to finish
material conveying.

[0066] The tops of the tire body transfer ring compo-
nent 4 and the belted layer transfer ring 5 provide sliding
guide through the slide saddles 34 of the slideways 36
attwo sides of the portal frame 20 in the process of trans-
versely sliding along the portal frame 20.

[0067] The adjusting frames 23 are driven to carry out
longitudinal displacement through the horizontal adjust-
ing bolts 26, so as to adjust the position of the transverse
center line of the truss 21 between the truss 21 and the
upright posts 22;

The upper wedge liners 271 and the lower wedge liners
272 are driven to carry out longitudinal displacement
through the vertical adjusting bolts 29, so as to adjust the
vertical height of each end point of the truss 21.

Claims
1. A triple-drum forming machine for manufacturing

a tire, wherein the triple-drum forming machine
comprises a tire body drum (2), a belted layer
drum (9) and a forming drum (7), which are ar-
ranged on the same horizontal axis; wherein the
tire body drum (2) is carried by a tire body drum
drive unit (1); the belted layer drum (9) and the
forming drum (7) are carried by a same forming
drum drive unit (10); further comprising a tire
body transfer ring component (4) for conveying
a prepared tire body component to the forming
drum (7) is arranged between the tire body drum
(2) and the forming drum (7);

a belted layer transfer ring (5) for conveying a
prepared belted layer-tread component to the
forming drum (7) is arranged between the tire
body drum (2) and the belted layer drum (9); the
triple-drum forming machine is characterized
in that:

a portal frame (20) for conveying material is ar-
ranged above the vertical directions of the tire
body drum (2), the belted layer drum (9) and the
forming drum (7);

wherein the transverse central line of the portal
frame (20) overlaps with the axial center lines
of the tire body drum (2), the belted layer drum
(9) and the forming drum (7); the tops of the tire
body transfer ring component (4) and the belted
layertransferring (5) are respectively connected
to the portal frame (20) in a sliding manner; and
the portal frame (20) comprises a horizontally
arranged truss (21) and a plurality of groups of
vertically arranged upright posts (22); the hori-
zontally arranged truss (21) is connected with
the vertically arranged upright posts (22).

2. The triple-drum forming machine for manufacturing
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a tire according to claim 1, characterized in that
ring bases (30) are respectively arranged at the tops
of the tire body transfer ring component (4) and the
belted layer transfer ring (5); a drive motor (31) which
is connected to or controlled by the tire body drive
unit (1) or the forming drum drive unit (10) is arranged
on each ring base (30); and an output shaft of each
drive motor (31) is connected with a gear (33)
meshed with a rack (32) on the portal frame (20).

The triple-drum forming machine for manufacturing
a tire according to claim 2, characterized in that
slideways (36) are arranged at two sides of the portal
frame (20); the ring bases (30) are connected with
a pair of slide saddles (34); slide blocks (35) arranged
on the slide saddles (34) are meshed with the slide-
ways (36).

The triple-drum forming machine for manufacturing
a tire according to any of claims 1, 2 or 3, charac-
terized in that a plurality of groups of adjusting
frames (23) for adjusting the horizontal distances be-
tween the truss (21) and the upright posts (22) are
arranged between the vertical directions of the truss
(21) and the upright posts (22); wherein the adjusting
frames (23) are arranged inside slide chutes (24) at
the tops of the upright posts (22), and connected to
the truss (21) upwards; and vertical brackets (25)
are arranged on the upright posts (22); inner thread
holes are formed on the vertical brackets (25) and
connected with horizontal adjusting bolts (26); the
horizontal adjusting bolts (26) are connected to the
adjusting frames (23).

The triple-drum forming machine for manufacturing
a tire according to claim 4, characterized in that
wedge liner components (27) which are upwards
screwed on the truss (21) are arranged on the ad-
justing frames (23) and arranged into a fixation slot
(28); wherein each wedge liner component (27) com-
prisesan upperwedge liner (271) and a lower wedge
liner (272), which are vertically laminated; and
wherein inner thread holes are formed inside the fix-
ation slot (28) and connected with vertical adjusting
bolts (29); the vertical adjusting bolts (29) are con-
nected with each upper wedge liner (271) or each
lower wedge liner (272).

The triple-drum forming machine for manufacturing
a tire according to claim 5, characterized in that a
lightruler (37) is arranged at the side part of the portal
frame (20).

A material conveying method of atriple-drum forming
machine for manufacturing a tire according to any
one of claims 1 to 6, characterized in that a tire
bead for forming the tire billet, the tire body compo-
nent and the belted layer-tread component are re-
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spectively prepared; the prepared tire body compo-
nent and belted layer-tread component are respec-
tively conveyed to the forming drum (7), so as to
finish a manufacturing cycle of the overall technolo-
ay;

the material conveying method is characterized in
that the portal frame (20) which is arranged above
the vertical directions of the tire body transfer ring
component (4) and the belted layer transfer ring (5)
provides a sliding conveying path along two sides of
the axial center lines of the tire body drum (2), the
belted layer drum (9) and the forming drum (7);
wherein the tire body transfer ring component (4)
transversely slides along the portal frame (20) to
clamp and convey the tire body component to the
forming drum (7) in the process of conveying the tire
body component to the forming drum;

wherein the belted layer transfer ring (5) transversely
slides along the portal frame (20) to convey the ma-
terial for forming the belted layer-tread component
to the belted layer drum (Q) and prepare the tread
component in the process of preparing the belted
layer-tread component;

and the belted layer transfer ring (5) transversely
slides to the belted layer drum (9) along the portal
frame (20),clamps the tread component and con-
veys to the forming drum (7) in the process of con-
veying the belted layer-tread component to the form-
ing drum;

wherein the processes of preparing the tire body
component and conveying the tire body component
to the forming drum and the processes of preparing
the belted layer-tread component and conveying to
the belted layer-tread component to the forming
drum are simultaneously carried out;

the belted layer transfer ring (5) transversely slides
to the forming drum (7) along the portal frame (20)
to clamp the formed tire billet and convey the tire
billet to a tire unloading mechanism (15) after the
sizing and pressing operations of the tread compo-
nent and atire body barrel are finished on the forming
drum (7) in the process of finishing tire billet manu-
facturing on the forming drum.

The material conveying method of the triple-drum
forming machine for manufacturing a tire according
to claim 7, characterized in that the tire body trans-
fer ring component (4) and the belted layer transfer
ring (5) drive transmission between the gear (33) and
the rack (32) on the portal frame (20) by virtue of the
drive motor (31) to achieve transverse sliding of the
tire body transfer ring component (4) and the belted
layer transfer ring (5) along the portal frame (20), so
as to finish material conveying.

The material conveying method of the triple-drum
forming machine for manufacturing a tire according
to claim 8, characterized in that the tops of the tire
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10.

body transferring component(4) and the belted layer
transfer ring (5) provide sliding guide through the
slide saddles (34) meshed with the slideways (36)
at two sides of the portal frame (20) in the process
of transversely sliding along the portal frame (20).

The material conveying method of the triple-drum
forming machine for manufacturing a tire according
to any of claims 7, 8 or 9, characterized in that the
adjusting frames (23) are driven to carry out longitu-
dinal displacement through the horizontal adjusting
bolts (26), so as to adjust the position of the trans-
verse centerline of the truss (21) between the vertical
directions of the truss (21) and the upright posts (22);
wherein the upper wedge liners (271) and the lower
wedge liners (272) aredriven to carry out longitudinal
displacement through the vertical adjusting bolts
(29), so as to adjust the vertical height of each end
point of the truss (21).

Patentanspriiche

1.

Dreitrommel-Formungsmaschine zur Herstellung ei-
nes Reifens, wobei die Dreitrommel-Formungsma-
schine eine Reifenunterbautrommel (2), eine Gir-
teltrommel (9) und eine Formungstrommel (7) um-
fasst, die auf derselben horizontalen Achse ange-
ordnet sind;

wobei die Reifenunterbautrommel (2) von einer Rei-
fenunterbautrommel-Antriebseinheit (1) getragen
wird, die Gurteltrommel (9) und die Formungstrom-
mel (7) von derselben Formungstrommel-Antriebs-
einheit (10) getragen werden;

ferner umfassend eine Reifenunterbautiberfiih-
rungsringkomponente (4) zum Befdrdern einer her-
gestellten Reifenunterbaukomponente zur For-
mungstrommel (7), die zwischen der Reifenunter-
bautrommel (2) und der Formungstrommel (7) an-
geordnet ist;

ein Glrtelliberfihrungsring (5) zum Befordern einer
hergestellten Glrtelprofilkomponente zur For-
mungstrommel (7) zwischen der Reifenunter-
bautrommel (2) und der Girteltrommel (9) angeord-
net ist, wobei die Dreitrommel-Formungsmaschine
dadurch gekennzeichnet ist, dass:

ein Portalrahmen (20) zum Beférdern von Ma-
terial Uber den vertikalen Richtungen der Rei-
fenunterbautrommel (2), der Glrteltrommel (9)
und der Formungstrommel (7) angeordnet ist;
wobei die querverlaufende Mittellinie des Por-
talrahmens (20) mit den axialen Mittellinien der
Reifenunterbautrommel (2), der Giirteltrommel
(9) und der Formungstrommel (7) Uberlappt;
die Oberseiten der Reifenunterbautiberfiih-
rungsringkomponente (4) und des Girteliber-
flhrungsrings (5) jeweils gleitend mit dem Por-
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talrahmen (20) verbunden sind; und

der Portalrahmen (20) einen horizontal ange-
ordneten Trager (21) und mehrere Gruppen ver-
tikal angeordneter, aufrechtstehender Pfosten
(22) umfasst; wobei der horizontal angeordnete
Trager (21) mit den vertikal angeordneten, auf-
rechtstehenden Pfosten (22) verbunden ist.

Dreitrommel-Formungsmaschine zur Herstellung ei-
nes Reifens nach Anspruch 1, dadurch gekenn-
zeichnet, dass Ringbasen (30) jeweils anden Ober-
seiten der Reifenunterbauliberfiihrungsringkompo-
nente (4) und des Glrtellberfihrungsrings (5) an-
geordnet sind, ein Antriebsmotor (31), der mit Rei-
fenunterbautrommel-Antriebseinheit (1) oder der
Formungstrommel-Antriebseinheit (10) verbunden
ist oder durch diese gesteuert wird, auf jeder Ring-
basis (30) angeordnet ist;

und eine Ausgangswelle jedes Antriebsmotors (31)
mit einem Zahnrad (33) verbunden ist, das mit einer
Zahnstange (32) am Portalrahmen (20) in Eingriff
steht.

Dreitrommel-Formungsmaschine zur Herstellung ei-
nes Reifens nach Anspruch 2, dadurch gekenn-
zeichnet, dass Schiebedurchflihrungen (36) an
zwei Seiten des Portalrahmens (20) angeordnet
sind; die Ringbasen (30) mit einem Paar von Gleit-
schlitten (34) verbunden sind; Gleitblécke (35), die
auf den Gleitschlitten (34) angeordnet sind, mit den
Schiebedurchfiihrungen (36) in Eingriff sind.

Dreitrommel-Formungsmaschine zur Herstellung ei-
nes Reifens nach einem der Anspriiche 1, 2 oder 3,
dadurch gekennzeichnet, dass mehrere Gruppen
von Einstellrahmen (23) zum Einstellen der horizon-
talen Abstande zwischen dem Trager (21) und den
aufrechtstehenden Pfosten (22) zwischen den ver-
tikalen Richtungen des Tragers (21) und der auf-
rechtstehenden Pfosten (22) angeordnet sind;
wobei die Einstellrahmen (23) im Inneren von Gleit-
rutschen (24) anden Oberseiten der aufrechtstehen-
den Pfosten (22) angeordnet sind und oben mit dem
Trager (21) verbunden sind;

und vertikale Bligel (25) auf den aufrechtstehenden
Pfosten (22) angeordnet sind; Innengewindelécher
auf den vertikalen Bligeln (25) gebildet und mit ho-
rizontalen Stellschrauben (26) verbunden sind; wo-
beidie horizontalen Stellschrauben (26) mitden Ein-
stellrahmen (23) verbunden sind.

Dreitrommel-Formungsmaschine zur Herstellung ei-
nes Reifens nach Anspruch 4, dadurch gekenn-
zeichnet, dass Keileinlagekomponenten (27), die
oben an den Trager (21) geschraubt sind, auf den
Einstellrahmen (23) angeordnet sind und in einem
Befestigungsschlitz (28) angeordnet sind;

wobei jede Keileinlagekomponente (27) eine obere
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10

Keileinlage (271) und eine untere Keileinlage (272)
umfasst, die vertikal laminiert sind;

und wobei Innengewindeldcher im Inneren des Be-
festigungsschlitzes (28) gebildet sind und mit verti-
kalen Stellschrauben (29) verbunden sind; wobeidie
vertikalen Stellschrauben (29) mit jeder oberen Kei-
leinlage (271) und jeder unteren Keileinlage (272)
verbunden sind.

Dreitrommel-Formungsmaschine zur Herstellung ei-
nes Reifens nach Anspruch 5, dadurch gekenn-
zeichnet, dass ein Lichtlineal (37) am Seitenteil des
Portalrahmens (20) angeordnet ist.

Materialbeforderungsverfahren einer Dreitrommel-
Formungsmaschine zur Herstellung eines Reifens
nach einem der Anspriche 1 bis 6, dadurch ge-
kennzeichnet, dass ein Reifenwulst zur Bildung
des Reifenrohlings, die Reifenunterbaukomponente
und die Gurtelprofilkomponente jeweils vorbereitet
werden; die vorbereitete Reifenunterbaukomponen-
te und Girtelprofilkomponente jeweils zur For-
mungstrommel (7) geleitetwerden, um so einen Her-
stellungszyklus der gesamten Technologie zu voll-
enden;

wobei das Materialbeférderungsverfahren dadurch
gekennzeichnet ist, dass der Portalrahmen (20),
der Uber den uber den vertikalen Richtungen der
Reifenunterbauliberfiihrungsringkomponente  (4)
und des Glrtelliberfihrungsrings (5) angeordnet ist,
einen Gleitbeforderungspfad entlang zwei Seiten
der axialen Mittellinien der Reifenunterbautrommel
(2), der Gurteltrommel (9) und der Formungstrom-
mel (7) bereitstellt;

wobei die Reifenunterbautiberfihrungsringkompo-
nente (4) quer entlang des Portalrahmens (20) glei-
tet, um die Reifenunterbaukomponente festzuklem-
men und zur Formungstrommel (7) in dem Beférde-
rungsprozess der Reifenunterbaukomponente zur
Formungstrommel zu beférdern;

wobei der GirtelUberfihrungsring (5) quer entlang
des Portalrahmens (20) gleitet, um das Material zum
Formen der Glrtelprofilkomponente zur Giirteltrom-
mel (2) zu beférdern und die Profilkomponente in
dem Verfahren zur Vorbereitung der Gurtelprofil-
komponente vorzubereiten;

und der Glrtellberflihrungsring (5) quer zur Gr-
teltrommel (9) entlang des Portalrahmens (20) glei-
tet, die Profilkomponente festklemmt und zur For-
mungstrommel (7) in dem Befdrderungsprozess der
Grtelprofilkomponente zur Formungstrommel zu
befordert;

wobei die Prozesse zur Vorbereitung der Reifenun-
terbaukomponente und zum Befordern der Reifen-
unterbaukomponente zur Formungstrommelund die
Prozesse zum Vorbereiten der Giirtelprofilkompo-
nente und zum Beférdern der Girtelprofilkomponen-
te zur Formungstrommel gleichzeitig ausgeflihrt
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werden;

der GirtelUberfihrungsring (5) quer zur Formungs-
trommel (7) entlang des Portalrahmens (20) gleitet,
um den gebildeten Reifenrohling festzuklemmen
und den Reifenrohling zu einem Reifenentlademe-
chanismus (15) zu beférdern, sobald die Dimensio-
nierungs- und Pressvorgénge der Profilkomponente
und eines Reifenunterbaueinsatzes auf der For-
mungstrommel (7) in dem Prozess zur Vollendung
der Reifenrohling-Herstellung auf der Formungst-
rommel beendet sind.

Materialbeférderungsverfahren der Dreitrommel-
Formungsmaschine zur Herstellung eines Reifens
nach Anspruch 7, dadurch gekennzeichnet, dass
die Reifenunterbauliberfiihrungsringkomponente
(4) und der Gurteliberfiihrungsring (5) eine Uber-
setzung zwischen dem Zahnrad (33) und der Zahn-
stange (32) auf dem Portalrahmen (20) durch den
Antriebsmotor (31) antreiben, um ein querverlaufen-
des Gleiten der Reifenunterbauiberfiihrungsring-
komponente (4) und des GlrtelUberfihrungsrings
(5) entlang des Portalrahmens (20) zu erreichen, um
somit die Materialbeférderung zu beenden.

Materialbeférderungsverfahren der Dreitrommel-
Formungsmaschine zur Herstellung eines Reifens
nach Anspruch 8, dadurch gekennzeichnet, dass
die Oberseiten der Reifenunterbauliberfiihrungs-
ringkomponente (4) und des Giirteliberfihrungs-
rings (5) eine Gleitfiihrung durch die Gleitschlitten
(34), die mitden Schiebedurchfiihrungen (36) an bei-
den Seiten des Portalrahmens (20) in Eingriff sind,
in dem Prozess eines querverlaufenden Gleitens
entlang des Portalrahmens (20) bereitstellen.

Materialbeférderungsverfahren der Dreitrommel-
Formungsmaschine zur Herstellung eines Reifens
nach einem der Anspriiche 7, 8 oder 9, dadurch
gekennzeichnet, dass die Einstellrahmen (23) an-
getrieben werden, um eine Langsverschiebung
durch die horizontalen Stellschrauben (26) angetrie-
ben werden, um somit die Position der querverlau-
fenden Mittellinie des Tragers (21) zwischendenver-
tikalen Richtungen des Tragers (21) und den auf-
rechtstehenden Pfosten (22) einzustellen;

wobei die oberen Keileinlagen (271) und die unteren
Keileinlagen (22) angetrieben werden, um eine
Langsverschiebung durch die vertikalen Stell-
schrauben (29) auszufihren, um somit die vertikale
Hoéhe jedes Endpunkts des Tragers (21) einzustel-
len.

Revendications

1.

Machine de formage a trois tambours pour la fabri-
cation d’un pneumatique, la machine de formage
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11

comprenantun tambour a corps de pneumatique (2),
un tambour a couche ceinturée (9) et un tambour de
formage (7), lesquels sont disposés surle méme axe
horizontal ;

dans laquelle

le tambour a corps de pneumatique (2) est porté par
une unité d’entrainement de tambour a corps de
pneumatique (1) ; le tambour a couche ceinturée (9)
etle tambourde formage (7) sont portés par la méme
unité d’entrainement de tambour de formage (10) ;
comprenant en outre

un composant annulaire de transfert de corps (4)
destiné a transporter un composant de corps de
pneumatique préparé vers le tambour de formage
(7) est disposé entre le tambour a corps de pneu-
matique (2) et le tambour de formage (7) ;

un anneau de transfert de couche ceinturée (5) des-
tiné a transporter un composant de bande de roule-
ment a couche ceinturée vers le tambour de formage
(7) est disposé entre le tambour a corps de pneu-
matique (2) et le tambour a couche ceinturée (9) ; la
machine de formage a trois tambours étant carac-
térisée en ce que :

un portique (20) destiné a transporter du maté-
riau est disposé au-dessus des directions verti-
cales du tambour a corps de pneumatique (2),
dutambour acouche ceinturée (9) etdu tambour
de formage (7) ;

dans laquelle

la ligne médiane transversale du portique (20)
chevauche les lignes médianes axiales du tam-
bour a corps de pneumatique (2), du tambour a
couche ceinturée (9) et du tambour de formage
(N

les parties supérieures du composant annulaire
de transfert de corps (4) etde 'anneau de trans-
fertde couche ceinturée (5) sontrespectivement
relié¢es au portique (20) d’'une maniere
coulissante ; et

le portique (20) comprend une armature (21) dis-
posée horizontalement et une pluralité de grou-
pes de poteaux droits (22) disposés
verticalement ; 'armature (21) disposée hori-
zontalement est reliée aux poteaux droits (22)
disposés verticalement.

Machine de formage a trois tambours pour la fabri-
cation d’un pneumatique selon la revendication 1,
caractérisée en ce que des bases annulaires (30)
sont disposées respectivement sur les parties supé-
rieures du composantannulaire de transfertde corps
(4) et de 'anneau de transfert de couche ceinturée
(5) ; un moteur d’entrainement (31) relié a l'unité
d’entrainement de corps de pneumatique (1) ou a
Punité d’entrainement de tambour de formage (10)
ou commandé par celles-ci est disposé sur chaque
base d’anneau (30) ; et
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un arbre de sortie de chaque moteur d’entrainement
(31) est relié a un engrenage (33) engrenant avec
une crémaillére (32) sur le portique (20).

Machine de formage a trois tambours pour la fabri-
cation d’'un pneumatique selon la revendication 2,
caractérisée en ce que

desglissieres (36) sont disposées surdeux cotés du
portique (20) ; les bases d’anneau (30) sont reliées
a une paire de selles de coulissement (34) ; des
blocs coulissants (35) sont disposés sur les selles
de coulissement (34) engrénent avec les glissiéres
(36).

Machine de formage a trois tambours pour la fabri-
cation d’un pneumatique selon 'une quelconque des
revendications 1, 2 ou 3, caractérisée en ce que
une pluralité de groupes de cadres de réglage (23)
pour le réglage des distances horizontales entre 'ar-
mature (21) et les poteaux droits (22) est disposée
entre les directions verticales de I'armature (21) et
les poteaux droits (22) ;

dans laquelle

les cadres de réglage (23) sont disposés a l'intérieur
de toboggans (24) sur les parties supérieures des
poteaux droits (22), et reliés a 'armature (21) vers
le haut ; et

des supports verticaux (25) sont disposés sur les
poteaux droits (22) ; des trous filetés intérieurs sont
formés sur les supports verticaux (25) etreliés ades
boulons de réglage horizontaux (26) ; les boulons
de réglage horizontaux (26) étant reliés aux cadres
de réglage (23).

Machine de formage a trois tambours pour la fabri-
cation d’'un pneumatique selon la revendication 4,
caractérisée en ce que

des composants de revétement de cale (27) vissés
sur larmature (21) vers le haut sont disposés sur les
cadres de réglage (23) et disposés dans une fente
de fixation (28) ;

dans laquelle

chaque composantde revétement de cale (27) com-
prend un revétement de cale supérieur (271) et un
revétement de cale inférieur (272), lesquels sont
stratifiés verticalement ;

et dans laquelle

des trous filetés sont formés a l'intérieur de la fente
de fixation (28) et reliés a des boulons de réglage
verticaux (29) ; les boulons deréglage verticaux (29)
étant reliés a chaque revétement de cale supérieur
(271) ou a chaque revétement de cale inférieur
(272).

Machine de formage a trois tambours pour la fabri-
cation d’'un pneumatique selon la revendication 5,
caractérisée en ce que

une regle lumineuse (37) est disposée sur la partie
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latérale du portique (20).

Procédé de transport de matériau d’'une machine de
formage a trois tambours pour la fabrication d’un
pneumatique selon 'une quelconque des revendi-
cations 1 a6, caractériséen ce qu’un talonde pneu-
matique destiné a former le boudin de pneumatique,
le composant de corps de pneumatique et le com-
posant de bande de roulement a couche ceinturée
sont préparés respectivement ; le composant de
corps de pneumatique et le composant de bande de
roulement a couche ceinturée préparés sont trans-
portés respectivement vers le tambour de formage
(7), de maniére a terminer un cycle de fabrication de
la technologie d’ensemble ;

le procédé de transport de matériau étant caracté-
risé en ce que le portique (20) disposé au-dessus
des directions verticales du composant annulaire de
transfert de corps (4) et de 'anneau de transfert de
couche ceinturée (5) fournit un trajet de transport
coulissant le long de deux cotés des lignes médianes
axiales du tambour a corps de pneumatique (2), du
tambour a couche ceinturée (9) et du tambour de
formage (7) ;

dans lequel

le composant annulaire de transfert de corps (4) cou-
lisse transversalement le long du portique (20) pour
serrer le composant de corps de pneumatique et le
transporter vers le tambour de formage (7) pendant
le transport du composant de corps de pneumatique
vers le tambour de formage ;

dans lequel

anneau de transfert de couche ceinturée (5) cou-
lisse transversalement le long du portique (20) pour
transporter le matériau destiné a former le compo-
santde bande deroulement a couche ceinturée vers
letambour a couche ceinturée (9) et préparer le com-
posant de bande de roulement pendant la prépara-
tion du composant de bande de roulement a couche
ceinturée ; et

anneau de transfert de couche ceinturée (5) cou-
lisse transversalement vers le tambour a couche
ceinturée (9) le long du portique (20), serre le com-
posant de bande de roulement et le transporte vers
le tambour de formage (7) pendant le transport du
composant de bande de roulement a couche cein-
turée vers le tambour de formage ;

dans lequel

les opérations de préparation du composant de
corps de pneumatique et de transport de composant
de corps de pneumatique vers le tambour de forma-
ge, et les opérations de préparation du composant
de bande de roulement a couche ceinturée et de
transport du composant de bande de roulement a
couche ceinturée vers le tambour de formage sont
exécutées simultanément ;

anneau de transfert de couche ceinturée (5) cou-
lisse transversalement vers le tambour de formage
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(7) le long du portique (20) pour serrer le boudin de
pneumatique et transporter le boudin de pneumati-
que vers un mécanismede chargement de pneuma-
tique (15) une fois que les opérations de calibrage
et de pressage du composant de bande de roule-
ment et d’un cylindre de corps de pneumatique sont
terminées sur le tambour de formage (7) pendant la
finition de la fabrication du boudin de pneumatique
sur le tambour de formage.

Procédé de transport de matériau de la machine de
formage a trois tambours pour la fabrication d’un
pneumatique selon la revendication 7, caractérisé
en ce que le composant annulaire de transfert de
corps (4) et 'anneau de transfert de couche ceintu-
rée (5) entrainent la transmission entre I'engrenage
(33) et la crémaillére (32) sur le portique (20) au
moyen du moteur d’entrainement (31) pour provo-
quer le coulissement transversal du composant an-
nulaire de transfert de corps (4) et de 'anneau de
transfert de couche ceinturée (5) le long du portique
(20), de maniere a terminer le transport de matériau.

Procédé de transport de matériau de la machine de
formage a trois tambours pour la fabrication d’un
pneumatique selon la revendication 8, caractérisé
en ce que les parties supérieures du composant an-
nulaire de transfert de corps (4) et de 'anneau de
transfert de couche ceinturée (5) fournissent un gui-
de de coulissement a travers les selles de coulisse-
ment(34) engrenantaveclesglissiéres (36) surdeux
cbtés du portique (20) pendant le coulissement
transversal le long du portique (20).

Procédé de transport de matériau de la machine de
formage a trois tambours pour la fabrication d’un
pneumatique selon 'une quelconque des revendi-
cations 7, 8 ou 9, caractérisé en ce que les cadres
deréglage (23) sont entrainés pour effectuer un dé-
placement longitudinal a travers les boulons de ré-
glage horizontaux (26), de maniére a régler la posi-
tion de la lighe médiane transversale de 'armature
(21) entre les directions verticales de 'armature (21)
et les poteaux droits (22) ;

dans lequel

les revétements de cale supérieurs (271) et les re-
vétements de cale inférieurs (272) sont entrainés
pour effectuer un déplacement longitudinal a travers
les boulons de réglage verticaux (29), de maniére a
régler la hauteur verticale de chaque point d’extré-
mité de 'armature (21).
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Figure 3

Figure 4
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Haromdobos gumiabroncs kéwied bevenderds &8 anyagtovabbito eljdrds

SEABADALMI IGENYPONTOR

Harmdobos gomiabrones készitd berendezes, ahol a hivomduobos gumishrones kdsedid
berenderds tartalmar egy gumiabrones test kéyzitd dobot (), vpy Ovszerkesst réteg keé-
it dobot (9), valaming egy alakitd dobot (73, amelyek azonos vizazintes tengelyen

vannad elrenduved gl

a gumiabrones test késziid dob (21 gumiabrones tost késattd dob meghajtd egységen {(H

van elrendezve, fovabba ay Svszerkerot réieg késaitd dob (), valamint a2 alakitd dob
(7Y ugyanazon az alakitd dob meghajtd egyadgen (10} van ehrenderve,

tovathd tartalmaz egy

anmizbrones test tovahbitd grind (43, amely kész gumiabrones test tovabbitialve szl
gal o alakitd dobra (T, ¢s anvedy 8 gundabrones test késaitd dob () valamint s slakito
dab () kozott van slrendesve, valamint egy

Svszerkezet rétep tovabbitd gyinit (5) o bése dyszerkezet rétoggel elldtont futdfeltletd
sleant tovahbitdsara az alakitd dobhow (), &5 amely & gomiabrones test késaitd dob {2},
valamint ay dvazerkezet réteg készith dob (9) koedu helveskedik of) & a hiromdobos
alakitd berendesdsee ag fellemizd,

hopy ax anvag tovabbitdsdra so

adle tovabhitd kevettel (20) van elldtva, amely figed-
leges vanyban o gumiabrones test késedid dob (23, wz Ovazerkezet réteg készitd dob (),
valamintar alakitd dob RBIBY belyerkedik e, shol

a vABBIS kevet (20) Keresztivanyd kizpont! tengelve dtfedi o guminbrones tost keszitd
dob {2), tovabba a2 dvezerkerst réleg kéaszitd dobot (9 valamin s alakits deb ()
tengelyirdnyn ktsdpvonaldt, &s a

gumiabrones test tovabbite geird (), valamint az Svszerkezet réteg tovabbitd gyird
(5) folsd réspet elostziathatd mddon vannak csatlakouiatva & tovabbitd kerether (20
&% 7

tovabbitd keret (20) tartalmaz ey viezimesen ehendesstt allvinyt (213 tovabbd szd-
mos, Nppdlegesen olrendesstt folfeld AllG rod (22) csoportot; ahol a vizszintesen

shendesett dlviny (21) csatlakostatva van o figpdlegesen elvenderett felfeld &G ree

T
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Az 1. igenypont ssevintt hdvemdobos gamy abrones késeitd bivendesds, aygal jelleme

ye, hogy @ gunialironcs tovalbits gyl tetején (4), ¢s g2 Gvszerkerel tovabbitd gyl
(53 teteidn gydelfoiok (30) vannal clronduzve, tovabba hajtd motoral (31} vannak gt
tatva, amely 2 guimiabrones st késsitd dob reghajto coysdghes (1) vagy ax alakith
dob meghajto egysegher (101 van csatlakoztatva, Ss amely minden cgves gylintifiden

(30} ¢l van helyeave, mvabbd minden sgyes meghajtds motor { ¥ kimends tenge

gaskerdk hufrtomitvel (333 van csatlakoziatva a tovabbitg kKereten (20} ehendewstt

alivanyhos (33}

A 2. igénypont szerintl hiromdobos guminbrones héseltd berendezés, . agead jeltemenve,

hogy eslzopdbydk (307 vannak elrendezve s 1ovabbitd keret {20} ket oldaldn; ¢s ahal @

gvinifelek{30)  osatlabomatve  vamak egy  pir csviszdasdnher 34y tovdbbd
saszdblokkok (353 helyeskednek ef a csfisedszdnokon {34), s Gssze vannak kdtve @

esisedpilydval {360

Az eldzd 1, 2 vagy 3. fgénypontok birmelyike sverintl hivomdobos pugnisbrones gt

beronderds, azed Jellemezve, hogy o feszitdml (31) € a felfele &6 mdak (23 Kivaditi
vizazintes tvolste szabdlvordsdr spolgald szabalyord kerver (23) ssoportok a feagitds
mit (21 é3 a felfede Alld nedak (22) figpdloges Kiterjuddse kGt vanpak ghendesve,
ahot a szabdbvoss keretek (233 cotestmiopalydk (24} belsejdben vannak elrendezve @
fulfeld Al rudak (22) feled vépdngdl, & cxatishoztatva varnak a feszitdmihdz {21), €s
Riggtleges kaposok (23) vanmak shrendezve o felfule a6 rudakon (223 tow abba belsh

menetes furatok vannak kialukitva o fgghleges kapesokon (18), ¢ visszintes szabd-

Peazd rudakhor (267 vannak csatlebotatva; &8 a s abdlyozd kerstekher (23} vigszintes

seabdlyozd rudak 26} vannak esatlakoztatva,

& 4. igéoypomt szerint hdromdobos gumiabrones gydnd pép, auad jellemezve, hogy o
feszitdmites (21) fell coatlakozd dhberétek (273 8 szabidlyozt kereteken (23} kinlakitott
ripzitd résekben (28) vannak elrendezve; abol minden s,g.fwx Schetdt (27 tartahnaz ey

feded Skleanftt (271} ds oy alsd Sk

{272}, amelyek figgdlegesen vanmak egy-

midsra helyeave,

s aliol g belsd meneles furalok a rdgeitd résen (28) beltll vannak Kialakitva, o5 figed-



6.

leges seabdlyvozd rudakhow (I9) vamn ak esatiakoziatvay s » Rigpdleges szabalyord me
dak 8 feled okfoszitdhie (2713 vagy alsd Shfearitéhoz (2721 vannak cxatlakoxtatva.
Az &, ipdnypont szerintl hdromaobos gundubmnes gydeto gip. azzed fellemorve, hogy

fenysugdr kovetdielom (37) van elendezve 2 kapokeret (203 oldalandd

Ax 18, jgdnyponiok barmelyike szevint haromdobns gumiabrones gyartd gepben e

py

5 anvag tovabbitistoa szolgdls eljsds, @sxal jeHlemerve, hogy v gnoiabrongs perem

Lialakitasses szolpdld puniabrones peremkarika, & gumiabrones testeleme, valamint az
Buréteg gumiabnes oleme elire ol vanns ok Kespitve, s ax elore elléusitett gowialy
roncs testelom, valamint 8 Swidtey gumishroues wlew a telies gyirtistechnologia
ciklus véerehajisn drdeksben a flépltd dobra {7) van tovabbitva,; &8

a7 anvagtovabhid shidrisra ay etfened. hopy a Kapukeret (20), amely 8 gurpiabronoess
s 2 G Rl $s g : e

v

et tovabhitd gylind (4) [ty valamint ax v szerkewet séteg tovabbitd gylnl (§) ot

sk,

Rigetleyes iranybhan s §y;;;::§<;§:{iif§s: ol cxiszhatve tovabbitd Gtvonalst aikel az abronestest
kégaitd dob (2) kizponti teugelyének Lt oldalin, tovabba az Svszerkoret réteg dob {0y,

valaming s feldpttd dob (7) kitedn, ghal a gumiabrones tost tovabbiid gy Al (4) Kereszt-

...
W

2, S

rdnvban elestszik a Kapuberet {20} miemén annak Swdekiben, hogy ®yge &

rovibbitsa a guminbrones test lomet a felépitd dobra {7}, n felépitd dobra Wrdnd g
sniabronea test oleny tovsbhitasdnek elidrisa sordn; &8 abol gz dvszerkezel wlieg
tovabbitd gyiith (3} keresativinyban slostszik a Kapokeret (20) mentén anuak érdekds
hen, hogy an dvseerkezet dobea {9) tovibbitsa art ax anvagol, amely ax Svszerkesst
réten gumiahrones slomdének kulakitdsara szolgdl, és elSkéazitse a gumiabrones slemet
az Gvszerkeset rétog puriabrones elom elthdszitdst eliardasg sordn, valamint az dvseer-
Leret réteg tovabbiid gyield ) corosziivanvhan elosiiszik az Gvszerkeeet réteg ()
irdnyaban @ kapukeret (20} mentén, &8 Gsszekaposolia 8 gumiabrones clemet, valamint
tovdthita o felépitd dubm (7) w2 svssorkezet réteg puniahrones elomuek a folepltd

dobra Wrtend wvabbiisst eljdvisa sovdn, ahol a cumiasbrones sl Liglakitdsdnak elisrds
sa, valuming 2 gumdabrones elemnek a felépitt dobra tordud szalltasara szalgdld
elidrts, valamint az Svezerkesst réleg gumiabrongs clom kialakitdednn sroludlé eljirs,

Ss a2 dvezerkezes rétep puniabrones slemmek o felépitd dobra Orénd tovabhitasara

v

srolpald eljdras opy iddben valdsnl meg, S ar Bvazerkezet réteg tovabbitd gyled ke

SN

resstictnyban lestseik a felépltd dob (7} iranyébhan a kapoakeret (20) mentés annak
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Q.

1

cd .

Srdekeben, hogy Ssszekapesolja o kinlakitott gusniabrones peremet; s tovabbitsa a go-
mishrones peromet a  gumisbroncs  eltdvolité  mechasizmusra (13}, nuuwtds a
gundabrones slan sajtoldst ¢ méretexdsd mivelele befeiesdddy, és a guntisbrones kst

elkdszlt a fuldpitd dobon {71 a feldplid dobon végsai}a}imi gyersabrones folépidal eljg-

a8 a0,

A 7. igénypont srerinti biromdobos gursisbrones gyanto géphen rtend anyag tovabbi-
tsra szoledld elideds, azsel jellomenve, hogy a gunistuones tovabbitd ayiirlt (4},
valarint az Svszerkezel réteg tovabbitd gylinlt (5) atdielt kiper o fogaskers K {331 va-
it & fogaside (1) kozdit anely a kapukersten {20} van elrendszve, mégpedig

NI
i

meghajtd motor (31) segitsdpdvel annak édekében, hogy megy aldsitsa & gt}.ﬁzi&‘hx‘oms

test tovabbits gyl (), valamim ax Svszerkeset véteg tonabbitd gyiwl (3 eresstisgs
avi slostsztatisdt o kapukeret (203 mentén gy, hogy bhofelezddidn ax anvag

sovabbitdss

A ¥ igénypont szerini biromdobos gumiabrones gyarld pophen rtdnd a.nyag sovabhi-

st "z;’i?i”ﬁi%} eljdras, wazad Jeffemerve. bogy & guminbrones test tovabbitd gydel (4,

\
&

valamint ax dvererhezet éteg tovabbitd gviird (5) felsd feliletel oslised vernttelomst
Keépernek a cstszdmyergeken (34, amelyek cs{iszé;‘ss%i}-‘éki’s—;i {36} varmak elldtvg g Ka-
pukerst (307 két oldalan, a kapukeret (3 mentén megvalbdsitott keressbivgnyg

osnsriaias soran.

AT, R vagy O igénypontok birmelyike seerint, hiromdobas gumiabrones pyand pép-
ben megvaldsitott auyagtovabbiidst eljdrds, angaf fellemerve. hogy » szabilyozd keretgk
{231 Ggy vanmak meghajiva, hogy hosszirdnyn elmozdulast vépeznek a vizswintes swa-
balvord rudakon {26) fgy, bogy seabalyorzdk o feszithmd (21} keres sEtranyd

:-

kozdpyonalingk helyzetdt o fosalitmi (21) Higgtleges infoya, ds o folfele | o rudak

{20 kieott, &5 ahol o felsd ékfelifetek (371}, va alamint az alsd skfelitletek (272) Mgy
vannak meghaitva, hogy hosszindnyd elmozduldst hajisanak végre a figeMleges szabi-

yozd rudakon (2%) &t dpy. hogy szabdlyowedk a fessitOmil egyes végpontamak

fiigedleges halyretdt,
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