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BICYCLE TIRE WITH REINFORCEMENT LAYER

[0001] The invention relates to bicycle tires with at least
one reinforcement layer that contains strength supports and
that is arranged between carcass and tread rubber and/or
between the carcass layers below the tread rubber and/or
within the tread rubber.

[0002] Bicycle tires according to the preamble of claim 1
are known, e.g., from German utility model DE 77 17 997
Ul and DE 199 09 648 Al. The strength supports in these
cited documents are composed of aramid (aromatic polya-
mide). The reinforcement layers are thereby used as punc-
ture protection. They are to protect the tube from perfora-
tions by sharp objects, such as, e.g., shards or granulate, and
damage. It is also known to embody puncture protection
layers of polyamide, polyester or special rubber layers.

[0003] However, the known puncture protection layers
entail a high weight to ensure a particularly high resistance
to puncturing, since several layers, thicker fabric or thicker
threads are used for a high resistance to puncturing. The high
weight has an adverse effect on rolling resistance.

[0004] Automobile tires are known from U.S. Pat. No.
5,427,165 which have strength supports in the belt with a
(146) construction of seven monofilaments. The monofila-
ments have diameters from 40 to 400 um and comprise a
liquid-crystal polymer, such as, e.g., Vectra® from Hoechst
Celanese. Completely different demands are made on belts
for automobile tires with regard to the desired properties
than on reinforcement layers for bicycle tires. The belt with
automobile tires in radial construction is thus used in par-
ticular for dimensional and driving stability, which is
achieved through high torsional stiffness and bending stift-
ness.

[0005] The object of the invention is to provide a bicycle
tire that has a high resistance to puncturing with low weight.

[0006] The object is attained according to claim 1 in that
the reinforcement layer contains multifilament threads of
more than 30 polyester/polyarylate filaments, whereby the
filaments are spun from molten liquid-crystal polymer.

[0007] Surprisingly, with bicycle tires with these multifila-
ment threads in the reinforcement layer, a much higher
resistance to perforation can be obtained than with other
threads with the same or similar layer construction (same
thread count, same number of layers). A high resistance to
perforation can also be achieved if there is a lower thread
count of the thread within a reinforcement layer than is
conventional or if fewer reinforcement layers, e.g., only one
reinforcement layer, are used. This has the advantage that,
even with high resistance to puncturing, the bicycle tire still
has a low weight and thus a lower rolling resistance. In
addition, multifilament threads with more than 30 filaments
provide a high fatigue resistance.

[0008] According to an advantageous further development
of the invention, the polyester/polyarylate filaments have a
diameter of less than 40 um. By using such thin filaments,
a good dynamic durability and a large surface of the strength
support is achieved, whereby the latter contributes to a good
adhesion to the surrounding rubber compound.
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[0009] The polyester/polyarylate preferably has the fol-
lowing structure:
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[0010] For example, multifilament threads of the Vect-
ran® type from Celanese AG can be used. Particularly high
resistances to perforation can be achieved with threads of
this polymer.

[0011] The special multifilament threads in the reinforce-
ment layer can be present as threads running parallel to one
another and not intersecting—as a so-called cord fabric
layer—with a thread count of 130 to 480 threads per 10 cm,
preferably 200 to 300 threads per 10 cm. In this type of cord
fabric as a rule the parallel threads are held together by very
thin weft threads, e.g., of cotton, during processing. These
cord fabric layers can be processed very easily and provide
a good puncture protection with the given thread counts. The
cord fabric layer can contain only the multifilament threads
of polyester/polyarylate filaments as parallel threads. How-
ever, it is also possible for threads of a different material to
be present at the same time parallel in the cord fabric layer.

[0012] 1t has proven advantageous with the cord fabric
layers with thread counts of 130 to 480 threads per 10 cm if
the fineness of the threads is 200 to 950 dtex, preferably 350
to 600 dtex, whereby with a higher thread count, threads
with lower fineness can be used, and with lower thread
count, threads with great fineness, in order to ensure a good
resistance to perforation.

[0013] The threads within a cord fabric layer are prefer-
ably arranged at an angle of 40 to 50° to the tire circum-
ferential direction and crosswise to the strength supports of
the fabric layer beneath, e.g., the carcass layer. In this
manner an additional reinforcing effect is achieved.

[0014] Alternatively to the cord fabric layer, the multifila-
ment threads of polyester/polyarylate filaments can also be
present in a fabric within a reinforcement layer, whereby the
fabric is embodied to be stretchable in the tire circumfer-
ential direction in order to make it possible to raise the green
tire in the tire mold. With the fabric it is immaterial whether
all the warp and weft threads are made of the multifilament
thread or whether threads of other material are also present.
As fabric, a woven band is preferably used with warp
threads of stretchable material, e.g., polyamide or polyester
thread, in the tire circumferential direction and with weft
threads of the multifilament thread, which ensures a good
manufacturability of the tire with high puncture protection.
Moreover, this type of fabric is more cost-effective than a
fabric that is composed of only the special multifilament
threads.

[0015] The bicycle tire can have only one reinforcement
layer. However, the arrangement of several reinforcement
layers according to the invention guarantees particularly
high resistance to puncturing.
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[0016] The bicycle tire according to the invention can be
produced according to conventional methods that are known
for the construction of bicycle tires, whereby the reinforce-
ment layers according to the invention are applied to the
carcass, e.g., as rubberized cord fabric or fabric layers.
Before the coating with the rubber compound, the multifila-
ment threads of polyester/polyarylate filaments can be pro-
vided with adhesion-promoting substances for better adhe-
sion between rubber and thread.

[0017] The invention is explained in more detail below on
the basis of an exemplary embodiment in conjunction with
the following FIGURE, but without being restricted to this
example.

[0018] The only FIGURE shows in diagrammatic form the
section through a bicycle tire according to the invention.

[0019] The bicycle tire has bead cores 1, a carcass 2,
which is wrapped around the bead cores 1 and overlaps
under the tread rubber 4, a reinforcement layer 3 and a tread
rubber 4.

[0020] A tubeless bicycle sport tire (width 23 mm) accord-
ing to the FIGURE was produced with a reinforcement layer
3 of a cord fabric with multifilament threads each of 80
polyester/polyarylate filaments with a filament diameter of
23 um (Vectran® HS, Celanese AG). The threads had a
fineness of 444 dtex. The thread count was 240 threads per
10 cm. The fabric was cut diagonally and was applied at an
angle of 45° to the tire circumferential direction. The tire
was tested with respect to its resistance to perforation, its
weight, its rolling resistance and its continuous loaded
operation according to the following test descriptions:

[0021] Resistance to perforation: The tire is mounted on a
rim with associated tube and acted on with the air pressure
according to use for an adult’s bicycle for 65 kg. Then a dry
stylus is applied in the tread groove base at the zenith of the
tire and moved forwards with a push until puncture. The
force until puncture is determined.

Rolling resistance: Measurement on smooth drum test bed at
50 daN load at a speed of 30 km/h. The rolling resistance
force is measured and the rolling resistance coefficient is
determined as a %.

Continuous loaded operation: Measurement on drum test
bed with a smooth drum at 65 daN load and a speed of 50
km/h. The kilometers covered until air loss are measured.

[0022] As a comparison, a bicycle tire was produced that,
instead of the single reinforcement layer of the multifilament
threads each of 80 polyester/polyarylate filaments, had two
reinforcement layers of cord fabric layers of nylon thread
(polyamide thread) lying crosswise with a fineness of 470
dtex. The fabric was cut diagonally and was applied inter-
secting at an angle of 45° to the tire circumferential direc-
tion. The thread count was likewise 240 threads per 10 cm.
This tire was also tested with respect to resistance to
perforation, weight, rolling resistance and continuous loaded
operation.
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[0023] The results of the tests are shown in table 1.

TABLE 1

Tire with
nylon layers

Tire according
to the invention

Resistance to perforation (daN) 70.6 62.7
Weight (g) 213 220
Rolling resistance coefficient 0.52 0.57

at 8.5 bar (%)

Continuous loaded operation (km) >10700 >10900

[0024] Table 1 shows that the tire according to the inven-
tion has a higher resistance to perforation despite single-
layer reinforcement. A lower rolling resistance results from
the reduced weight. The performance in continuous loaded
operation is at the same level as for the tire with nylon
layers. The tests for continuous loaded operation were
abandoned without defect after the kilometer performances
given in table 1.

1. Bicycle tire comprising:
a carcass;
a tread rubber;

at least one reinforcement layer containing strength sup-
ports comprising multifilament threads of more than 30
polyester/polyarylate filaments, the filaments being
spun from molten liquid-crystal polymer, arranged
between the carcass and the tread rubber and/or
between carcass layers below the tread rubber and/or
within the tread rubber.
2. Bicycle tire according to claim 1, wherein the polyes-
ter/polyarylate filaments have a diameter of less than 40 um.
3. Bicycle tire according to claim 1, wherein the polyes-
ter/polyarylate has the following structure:
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4. Bicycle tire according to claim 1, wherein the mul-
tifilament threads are present in the reinforcement layer as
threads running parallel to one another and not intersecting,
with a thread count of 130 to 480 threads per 10 cm.

5. Bicycle tire according to claim 4, wherein the mul-
tifilament threads have a fineness of 200 to 950 dtex.

6. Bicycle tire according to claim 4, wherein the mul-
tifilament threads are arranged at an angle of 40 to 50° to the
tire circumferential direction and crosswise to the multifila-
ment threads of a fabric layer beneath.

7. Bicycle tire according to claim 1, wherein the mul-
tifilament threads in the reinforcement layer are present in a
fabric, and the fabric is stretchable in the tire circumferential
direction.

8. Bicycle tire according to claim 7, wherein the fabric is
a woven band with warp threads of stretchable material in
the tire circumferential direction and with weft threads of the
multifilament thread.
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9. Bicycle tire according to claim 1, wherein the tire
contains two or more reinforcement layers.

10. Bicycle tire according to claim 2, wherein the poly-
ester/polyarylate has the following structure:
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11. Bicycle tire according to claim 1, wherein the mul-
tifilament threads are present in the reinforcement layer as
threads running parallel to one another and not intersecting,
with a thread count of 200 to 300 threads per 10 cm.

12. Bicycle tire according to claim 2, wherein the mul-
tifilament threads are present in the reinforcement layer as
threads running parallel to one another and not intersecting,
with a thread count of 130 to 480 threads per 10 cm.

13. Bicycle tire according to claim 2, wherein the mul-
tifilament threads are present in the reinforcement layer as
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threads running parallel to one another and not intersecting,
with a thread count of 200 to 300 threads per 10 cm.

14. Bicycle tire according to claim 3, wherein the mul-
tifilament threads are present in the reinforcement layer as
threads running parallel to one another and not intersecting,
with a thread count of 130 to 480 threads per 10 cm.

15. Bicycle tire according to claim 3, wherein the mul-
tifilament threads are present in the reinforcement layer as
threads running parallel to one another and not intersecting,
with a thread count of 200 to 300 threads per 10 cm.

16. Bicycle tire according to claim 12, wherein the
multifilament threads have a fineness of 200 to 950 dtex.

17. Bicycle tire according to claim 14, wherein the
multifilament threads have a fineness of 200 to 950 dtex.

18. Bicycle tire according to claim 5, wherein the mul-
tifilament threads are arranged at an angle of 40 to 50° to the
tire circumferential direction and crosswise to the strength
supports of the fabric layer beneath.

19. Bicycle tire according to claim 1, wherein the tire
contains one reinforcement layer.

20. Bicycle tire according to claim 2, wherein the tire
contains one reinforcement layer.

#* #* #* #* #*



