
Technical Field            The present invention relates to explosion-proof
tyre technology for vehicles, and more particularly, to explosion-proof
security tyres for vehicles. Background Art            Resently,
conventional vehicle tubeless tyres for vehicle include a type of
explosion-proof tyre called RSC. If the tire is punctured or burst while
the vehicle is running, it will result in that air pressure inside the tire
decreases to zero, RSC tire can remain running for a distance at a
predetermined speed. PAX system of explosion-proof tyre developed by
Michelin is one of the RSC tyres. Refer to FIG. 1, the tire 10 includes an
outer tyre 11, a rim outside the outer tyre 11, a support ring 13 disposed
within the outer tyre 11 and sleeved at the rim 13 and a valve core linked
with inner of the tire with a pressure-loss alarm (not shown in FIG. 1).
The tire 10 can still drive 200km at 80km/h when it is penetrated or burst.
However, at the moment that the tire 10 is punctured or burst, the running
direction of the vehicle will immediately lost control, depart from the
previous direction, causing traffic accident, especially on a high speed
road, the result is serious. The reasons are as follows. The tyre 10 is
restricted by its whole structure, the size of the support ring 13 is quite
small, otherwise, outer tyre 11 can not be mounted on the rim 12. Thus,
distance h between stress surface of the outer tyre on horizontal direction
and the outer wall of the support ring 13 is too far at a normal tire
pressure. The stress surface is at the inner wall of the outer tyre 11.
When the tyre is burst, the vehicle can remain running by the support ring
13. However, at the moment that the tire is burst, the outer tyre 11
shrinks rapidly because the pressure inside the tyre decreases to zero and
effective support can not be obtained by the support ring 13. Therefore, an
acting radius of the tyre 10 (i.e., the radius of tyre which is at a
specified pressure and load, and is running normally) shrinks suddenly so
that the tyre 10 losses its basic performance, which directly leads to
vehicle running direction suddenly lost control and finally causes the
vehicle running apart from a normal direction.            At present, there
are no tyres or technologies about how to prevent a sudden change of
running direction when a tyre of a vehicle is burst, so security risks on
running still exist. Therefore, a new type of explosion-proof security tyre
is required for maintaining the vehicle running and preventing running
direction from changing suddenly when the tire is burst. Disclosure of the
Invention            Aiming at the above drawbacks of the prior art, one of
the objectives of the present invention is to provide an explosion-proof
security tyre for vehicles capable of effectively preventing running
direction from changing suddenly so as to insure running safety. In order
to achieve the aforementioned objectives, the present invention provides:
An explosion-proof security tyre for vehicles includes an outer tyre, a rim
disposed outside the outer tyre, a support loop within the outer tyre and
sleeved the rim, and a valve core linked with inner of the tire. The
support loop is a combined support loop for furthest shortening a distance
between an inner wall of the outer tyre and an outer wall of the support
loop at a normal tire 11111111111111111111111111111111111 *G00002*  2
pressure. The combined support loop includes a plurality layers of support
rings, sleeved by layer ony layer and fixed to the rim. 



The rim is split and includes a primary rim and a secondary rim. The
secondary rim is held by the primary rim and is fastened to the primary rim
by a bolt.            The support ring includes at least two layers of the
support rings and each layer of the support rings includes a set of
concave-convex slots and the two adjacent support rings are fit and fixed
by the corresponding concave-convex slots. The primary rim includes convex
slots, which are fit and fastened to concave slots on the most inner layer
of the support rings.            A sealing ring is disposed between the
primary rim and the secondary rim, and a cross-section of an outer wall of
the sealing ring is shaped as "L". The outer wall includes radial sealing
surface and axial sealing surface. The axial sealing surface is compacted
by an inner wall of an annular slot of the secondary rim. The radial
sealing surface touches the primary rim.            The primary rim and the
secondary rim includes a set of fastening slots respectively, and both
sides of the outer tyre respectively include a set of anti-slip block,
connected to a steel ring inside an edge of the outer tyre. One set of the
anti-slip block is fixed to the fastening slot of the primary rim and the
other set of anti-slip block is fixed to the fastening slot of the
secondary rim. The support ring includes three layers of the support rings.
The concave-convex slots on each layer of the support rings includes a
vent. The fastening slots of the primary rim is linked with inner of the
tyre. The valve core is disposed on the fastening slot of the primary rim
and is linked with the fastening slot. The annular slots of the secondary
rim is linked with the inner of the tyre. The valve core is disposed on the
annular slot of the secondary rim and is linked with the annular slot. The
valve core includes a pressure-loss alarm.            In the aforementioned
technical solution, the present explosion-proof security tyre for vehicles
includes an outer tyre, a split rim outside the outer tyre, a "L" shaped
sealing ring, a support ring within the outer tyre and holding the rim, and
a valve core linked with inner of the tire. The combined support loop
includes plurality layers of support rings, held layer by layer and fixed
with the rim. The size of the support ring is increased by the combined
support loop so that the distance between inner wall of the outer tyre and
outer wall of the combined support loop is furthest shortened at a normal
tire pressure. At the moment that the tire is burst, the combined support
loop is able to support the outer tyre quickly and effectively so that the
change of the acting radius of the tire is controlled in a minimum range.
In this way, the tire remains its basic performance which prevents running
direction of the vehicle from losing control and avoiding security risks.
Moreover, the split rim is benefit for mounting large-size combined support
loop layering and makes assembling and disassembling more convenient, so
that the tire can be maintained and replaced by common tools. Brief
Description of Drawings             FIG. 1 is a cross-section diagram
illustrating a structure of the PAX explosion-proof tyre in the prior art. 



3            FIG. 2 is a diagram illustrating a structure of the
explosion-proof security tyre of the present invention. FIG. 3 is a
cross-section diagram along A-A line of FIG. 2. FIG. 4 is a diagram
illustrating a structure of the combined support loop of the present
invention.            FIG. 5a, FIG. 5b, FIG 5c and FIG. 5d are
cross-section diagrams along A-A line, B-B line, C-C line and D-D line of
FIG. 4, respectively.            FIG. 6 is a partly on horizontal direction
illustrating the combined support loop of the present invention. FIG. 7 is
a diagram illustrating a structure of the primary rim of the present
invention. FIG. 8 is a cross-section diagram along A-A line of FIG. 7. FIG.
9 is a diagram illustrating a structure of the secondary rim of the present
invention. FIG. 10 is a cross-section diagram along A-A line of FIG. 9.
FIG. 11 is a rear diagram illustrating the secondary rim of FIG. 9. FIG. 12
is a cross-section diagram illustrating the sealing ring of the present
invention. FIG. 13 is a diagram illustrating structure of the outer tyre of
the present invention. FIG. 14 is a cross-section diagram along A-A line of
FIG. 13. FIG. 15 is a cross-section diagram along B-B line of FIG. 13. FIG.
16 is a diagram illustrating the valve core on the secondary rim of the
present 



invention. FIG. 17 is an enlarged diagram illustrating part"a" of FIG. 16.
Best Mode for Carrying out the Invention           The technical solution
according to the present invention will be explained further in connection
with the Drawings and the embodiments.            Refer to FIG. 2 and FIG.
3, the explosion-proof security tyre 20 of the present invention includes
an outer tyre 21, a rim 22 disposed outside the outer tyre 21, a support
loop 23 within the outer tyre 21 and holding the rim 22, and a valve core
24 linked with inner of the tyre 20 as prior art. However, the difference
is that the support loop 23 is a combined support loop, including plurality
layers of support rings 231. The support rings 231 are held layer by layer,
and fixed to the rim 22. Compared with the prior art, such mount manner of
the combined support loop can largely increase the total size of the
combined support loop 23 so as to furthest shortens a distance h between an
inner wall of the outer tyre 21 and an outer wall of the combined support
loop 23 at a normal pressure of the tyre. In this way, at the moment when
the tyre is burst, the combined support loop 23 can support the outer tyre
21 and the vehicle quickly and effectively. The rim 22 is a split rim and
includes a primary rim 221 and a secondary rim 222. The secondary rim 222
is held by the primary rim 221 and fastened to the primary rim 221 by a
bolt 223 to form a fixed entire.           Refer to FIG. 4 -FIG. 6, it
should be noted, the number of support rings 231 may be two or more than
two. The number of the support rings 231 can be selected according to type
and size of the tyre 20 in order to furthest shorten the distance h. For
example, if the side height of the tyre 20 is  4 small, it requires two
layers of the support rings 231, and if the side height of the tyre 20 is
large, three or more layers of the support rings 231 can be used. According
to calculations and tests for many times, it is preferable to use three
layers of the support rings 231. Each of the support rings 231 includes a
set of concave-convex slots 232, 233 and the two adjacent layers of support
rings 231 are fit and fixed by the corresponding concave-convex slots 232,
233. The primary rim 221 includes a set of convex slot 2211 (shown in FIG.
7 and FIG. 8), is the convex slots on the primary rim 221 are fit and fixed
to concave slots 232 on the most inner layer of the support rings 231. It
should be noted that the most outside layer of the support rings 231 can
only include concave slots 232, and The concave-convex slots 232, 233 on
individual layers of other support rings are shaped as cross structure so
as to be benefit for fit and fixing, and is able to be fixed in two
directions except for the concave slot 232 on the most inner layer of the
support rings 231. vents 234 are disposed on the concave-convex slots 232,
233 on each layer of the support rings 231 for exhausting air when the
support rings 231 are fixed.           Refer to FIG. 7 - FIG. 12, a sealing
ring 25 is disposed between the primary rim 221 and the secondary rim 222.
The cross-section of an outer wall of the sealing ring 25 is shaped as "L".
The outer wall includes an axial sealing surface 251 and a radial sealing
surface 252. The axial sealing surface 251 is compacted to and fastened
inner wall of annular slots 2221 of the secondary rim 222. The radial
sealing surface 252 touches the primary rim 221. In this way, the tyre 20
is sealed after filled with air.           Refer to FIG. 8 - FIG. 15, the
primary rim 221 and the secondary rim 222 have a set of fastening slots
2212, 2222 respectively. Both sides of the outer tyre 21 include a set of
anti-slip blocks 221a, 221b respectively. One ends of two set of the
anti-slip blocks 221a and 221b are respectively connected to steel-wire
ring 212 at the edge of the outer tyre 21. The other end of one set of the
anti-slip block 211a is connected and fixed to the corresponding fastening
slot 2212 of the primary rim 221 and the other end of other set of the
anti-slip block 221b is connected with and fixed to the corresponding
fastening slot 2222 of the secondary rim 222. The relative movement between
the outer tyre 21 and the rim 22 at the moment that the outer tyre is burst
can be prevented via the anti-slip block 221a and 221bso as to insure that
the outer tyre 21 is fixed to the rim 22.           Refer to FIG. 3 again,
the fastening slots 2212 on the primary rim 221 are linked with inner of
the tyre. The valve core can be disposed on the fastening slots 2212 of the
primary rim 221, and linked with the fastening slots. Refer to FIG. 16 and
FIG. 17, it is obviously preferrable that the valve core 24 is disposed on
the annular slots 2221 of the secondary rim 222, and is linked with the
annular slots 2221, and the annular slots are linked with inner of the
tyre. Thus, such configuration is easy to be maintained. The bolt 223 for
fixing the secondary rim 222 to the primary rim 221 can be mounted on the
opposite direction, as shown in FIG. 16. Moreover, the valve core 24 also
includes a pressure-loss alarm for detecting air pressure within the tyre
in real time and providing an alarming function.  5 



The structure of tyre 20 is simple and is easy to be assembled. A worker
can finish daily maintenance by a normal tool without a professional
workplace, professional workers or special equipments. The assembling
process of the tyre 20 is illustrated in the following:             First
of all, selecting size and number of layers of the combined support loop 23
according to the design requirement of size and distance h of the outer
tyre 21. Suppose the combined support loop 23 includes three layers of
support rings as an example, firstly mounting the most outside support ring
231 into the outer tyre 21, and then mounting middle layer of the support
ring 231 inside the most outside support ring 231 and fixing them by
corresponding concave-convex slots 232, 233 between the most outside
support ring 231 and the middle support rings 231; after then, mounting the
most inner layer of support ring 231 into the middle support rings 231 and
fixing them in the same way, and compact all support rings as a whole.
After making the anti-slip block 211a on the other side of the outer tyre
21 and the concave slot 232 of the most inner support ring 231 be aligned
on co-axial direction, push the whole support rings toward the fastening
slot 2212 and the convex slots 2211of the primary rim 221 so as to be fit,
up to the other side of the primary rim 221. Then, the sealing ring 25 is
mounted on the secondary rim 222 and the valve core 24 is set on the
secondary rim 222. Finally, the secondary rim 222 is mounted at the primary
rim 221 and the primary rim 221 and the secondary rim 222 are fastened
tightly by a bolt 223. Meanwhile, the corresponding anti-slip blocks 221b
on one side of the outer tyre 21 is embedded into the fastening slots 2222
of the secondary rim 222 and fixed. After the aforementioned steps, the
tyre 20 is filled with air according to a standard pressure of the tyre.
The operation of the tyre 20 is illustrated in the following:
When a vehicle is running, since the combined support loop 23 is used, the
whole size of the tyre can be increased so that furthest shortens the
distance h between the outer wall of the combined support loop 23 and the
inner wall of the outer tyre 21. Therefore, when the tyre 20 is burst, the
combined support loop 23 can support the outer tyre 21 and the vehicle
quickly and effectively. The change of acting radius of the tyre 20 is
controlled in a smallest range so as to maintain the basic performance of
the tyre 20. The vehicle not only can drive at a certain speed, more
particularly, it can prevent accidents caused by sudden control loss of the
running directionand can avoid potential security risks. During assembling
and deassembling of the tyre 20, the split rim 22 is benefit for mounting
the large-size combined support loop 23by layering, and is also greatly
convenient for assembling and disassembling processes at the same time.
In summary, the explosion-proof security tyre 20 of the present invention
can prevent sudden control loss of running directionat the moment that the
tyre is burst, can insure a safety running of vehicle, and have a simple
structure and easy to maintenance and replacement as well.
Those skilled in the art will readily understand that all the above
embodiments are illustrated for describing the invention rather than
restricting the present invention. Various modifications and variations can
be made without departing the spirit or scopef of the invention. Thua, it
is intended that the present invention covers the modifications and
variations of the invention provided they come with the scope of the
appended claims and their equivalents.  6 CLAIMS  1. An explosion-proof
security tyre for vehicles, comprising: an outer tyre, a rim disposed at
outer side of the outer tyre, a support loop disposed within the outer tyre
and at the rim, and a valve core, linked with inner of the tyre, 



wherein the support loop is a combined support loop for furthest shortening
a distance between an inner wall of the outer tyre and an outer wall of the
support loop at a normal tyre pressure;   the combined support loop
comprises a plurality layers of support rings, the support rings are
sleeved by layer on layer and fixed to the rim.  2. The explosion-proof
security tyre of claim 1, wherein the rim is a split rim and comprises a
primary rim and a secondary rim; the secondary rim is sleeved at the
primary rim and is fastened and fixed to the primary rim by a bolt.  3. The
explosion-proof security tyre of claim 2, wherein the support loop
comprises at least two layers of the support rings;   each of the support
rings comprises a set of concave/convex slots and the two adjacent support
rings are fit with and fixed by the corresponding concave/convex slots;
the primary rim comprises a set of convex slots, which are fit with and
fixed to concave slots on the most inner layer of the support rings.  4.
The explosion-proof security tyre of claim 2, further comprising:   a
sealing ring disposed between the primary rim and the secondary rim, a
cross-section of an outer wall of the sealing ring is shaped as "L"; the
outer wall comprises radial sealing surface and axial sealing surface;
the axial sealing surface is disposed at an inner wall of an annular slot
of the secondary rim and fasten and fixed; the radial sealing surface
touches the primary rim.  5. The explosion-proof security tyre of claim 2,
wherein the primary rim and the secondary rim comprise a set of fastening
slots respectively;   both sides of the outer tyre respectively comprise a
set of anti-slip blocks, connected to a steel ring inside an edge of the
outer tyre;   wherein one set of the anti-slip blocks are connected with
and fixed to the corresponding fastening slots of the primary rim and the
other set of anti-slip blocks are connected with and fixed to the
corresponding fastening slots of the secondary rim. 



6. The explosion-proof security tyre of claim 3, wherein the support loop
comprises three layers of the support rings.  7. The explosion-proof
security tyre of claim 3, wherein the concave/convex slots on each of the
support rings comprise exhaust holes.  8. The explosion-proof security tyre
of claim 5, wherein the fastening slots of the primary rim are linked with
the inner of the tyre;  7 the valve core is disposed on the fastening slot
of the primary rim and is linked with the fastening slot.  9. The
explosion-proof security tyre of claim 4, wherein the annular slot of the
secondary rim is linked with the inner of the tyre;   the valve core is
disposed on the annular slot of the secondary rim and is linked with the
annular slot.  10. The explosion-proof security tyre of claim 8 or 9,
wherein the valve core comprises a pressure-loss alarm. 


