
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
01

3 
48

2
A

2
*EP001013482A2*
(11) EP 1 013 482 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
28.06.2000 Bulletin 2000/26

(21) Application number: 99310318.3

(22) Date of filing: 21.12.1999

(51) Int Cl.7: B60C 17/00, B60C 15/06,
B60C 15/00

(84) Designated Contracting States:
AT BE CH CY DE DK ES FI FR GB GR IE IT LI LU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 24.12.1998 DE 19860362

(71) Applicant: Dunlop GmbH
63450 Hanau (DE)

(72) Inventors:
• Baumann, Karlheinz

63571 Gelnhausen (DE)

• Dietrich, Günter
60431 Frankfurt (DE)

• Nau, Robert
63546 Hammersbach (DE)

(74) Representative: Stewart, Charles Geoffrey
Technical,
Dunlop Tyres Ltd.,
Fort Dunlop
Erdington, Birmingham B24 9QT (GB)

(54) Pneumatic vehicle tyre

(57) Pneumatic vehicle tyres comprising a carcass
which extends between two bead rings, a belt arrange-
ment provided between the carcass and a tread strip,
and also rubber reinforcing plies arranged in the side-
wall regions, which adopt a supporting function when
the tyre is deflated, are characterised in that a single
rubber reinforcing ply is arranged radially within a first

carcass ply and its maximum thickness is disposed in
the upper half of the sidewall height; with the rubber re-
inforcing ply extending from the bead apex region up to
and beneath the edge region of the belt ply, and with the
bead apex, which extends approximately up to the half
sidewall height, being surrounded by the first carcass
ply.
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Description

[0001] The invention relates to a pneumatic vehicle
tyre comprising a one- or two-ply carcass, which ex-
tends between two bead rings having associated bead
apexes, a belt arrangement provided between the car-
cass and a tread strip, and also rubber reinforcing plies
arranged in the sidewall regions, which adopt a support-
ing function when the tyre is deflated.
[0002] Pneumatic vehicle tyres of this kind are, for ex-
ample, known from US-PS 5 368 082. It is possible, by
means of such tyres, in the event of a puncture, to allow
travel with a deflated tyre over larger distances at ade-
quate speed before a repair of the tyre or a change of
the tyre has to be effects. Such tyres accordingly in-
crease safety in the event of a puncture and make it pos-
sible to reach the next repair workshop without problem,
so that undesired tyre changing can be avoided which
is also dangerous on roads with heavy traffic.
[0003] The object of the present invention is to so de-
sign a pneumatic vehicle tyre of the initially named kind
that a high mileage is possible at an adequately high
speed, even in the deflated state, with the stiffening rub-
ber plies provided in the sidewalls not disturbingly im-
pairing the riding comfort of the tyre when operated at
normal pressure and with the weight of the tyre remain-
ing as small as possible.
[0004] This object is satisfied in accordance with the
invention essentially in that a rubber reinforcing ply is
arranged in the sidewall regions radially within a first car-
cass ply and its maximum thickness is disposed in the
upper half of the sidewall height; in that the rubber rein-
forcing ply extends, starting from the bead apex region,
up to and beneath the edge region of the belt ply, and
in that the bead apex, which extends approximately up
to the half sidewall height, is surrounded by the first car-
cass ply, which is led around the respective bead core.
[0005] The rubber reinforcing ply and the bead apex
preferably consist of the same rubber mixture.
[0006] As a result of the choice of the rubber mixture,
of the thickness of the rubber reinforcing ply and of the
cure times of this rubber reinforcing ply, which respec-
tively differ in dependence on the position of the rubber
reinforcing ply in the tyre, ideal values are obtained with
regard to the long running characteristics when the tyre
is deflated, in particular when, as a result of the mixtures
that are used and of the selective hardening time in the
finished tyre, the modulus of elasticity E* of the rubber
reinforcing plies and also of the bead apex is the same
a or greater than 9 MPa and the tan δ value is the same
as or smaller than 0.03 (measured by means of "EPLEX-
OR", 10 Hz, 10% prestress and 1% DSA). The hardness
IRHD of this rubber reinforcing ply and also of the bead
apex is preferably the same as or greater than 80 when
measured at room temperature. The measurement of
the IRHD (International Rubber Hardness Degree)
takes place analogously to the Shore hardness meas-
urement, but with a ball-shaped measuring tip. The

measurement or testing takes place in this connection
in accordance with DIN 53519, with the so-called micro-
hardness being determined, since small samples are
measured which are taken from the respective tyre.
[0007] The rubber reinforcing ply and the bead apex
are preferably manufactured from a rubber mixture
which is a polymer mixture of NR/IR and BR, with at least
50 parts NR/IR being contained in this polymer mixture,
a carbon black content of 50 to 60 parts, preferably of a
rapidly injectable FEF carbon black, and also 5 to 8 parts
zinc oxide, 2 parts stearic acid, 1.5 parts ageing protec-
tion agent, and also one or more parts vulcanisation ac-
celerator and sulphur (preferably 4 to 5 parts), in order
to keep the loss characteristics of the mixture low.
[0008] In the event of using an additional second car-
cass ply, the basic construction of the tyre with a single
layer carcass is retained largely unchanged. The sec-
ond carcass ply being provided radially outside the first
carcass ply and extending up to and into the upper third
of the height of the sidewall while lying against the first
carcass ply and preferably terminating in the bead side
bead apex region, while lying against the end region of
the first carcass ply turned around the bead core. In this
arrangement the turned over end of the first carcass ply
is in particular led upwardly into the top third of the side-
wall height between the two carcass plies and is directly
connected to them. In this way the advantage is
achieved, in comparison to tyres with two ply carcasses
and a reinforcing ply also provided in the sidewall region
between the two carcass plies, that both carcass plies
are only exposed to a small compression in the upper
third of the sidewall region, which is in particular of spe-
cial significance when carcass plies of Kevlar are used,
which should - as far as possible - not be exposed to
any form of compression.
[0009] In the regions of the sidewall in which the two
carcass plies extend lying against one another, it is ad-
vantageous to introduce an elastic buffer layer between
the two carcass plies in order to achieve a certain rela-
tive mobility between the two plies and a defined stiff-
ness as a result of the spacing that is set.
[0010] Further advantageous embodiments of the in-
vention are set forth in the subordinate claims.
[0011] The invention will subsequently be explained
in more detail with reference to embodiments and to the
drawing, in which are shown:

Figure 1 a schematic axially sectioned representa-
tion of on half of a centrally symmetrically
formed tyre in accordance with the inven-
tion having one carcass ply; and

Figure 2 a schematic axially sectioned representa-
tion of one half of a centrally symmetrically
formed tyre in accordance with the inven-
tion with two carcass plies.

[0012] In accordance with Figure 1 the tyre, of which
the part of the right of the central plane 13 of the tyre is
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shown, has a carcass ply 1, which passes around the
bead 8 and the turned around end 12 of which is led
upwardly over at least half the height of the tyre and con-
tacts against and is connected to the outer side of the
carcass ply 1 following the bead apex region 9. The
bead apex 9 is accordingly fully enclosed by the carcass
ply 1.
[0013] A reinforcing or stiffening strip 3 is provided be-
tween bead apex 9 and the turned around end 12 of the
carcass ply 1 and can consist of a textile material which
extends up to and into the direct vicinity of the bead ring
8. A rubber reinforcing ply 4 is provided radially within
the carcass ply 1, which extends, while converging to a
pointed apex, up to and beneath the belt ply 10 at one
end and terminates at the other end approximately at
the level of the maximum bead width. The region of max-
imum thickness of the rubber reinforcing ply 4 is dis-
posed in the upper third of the sidewall height, and this
leads to the carcass ply 1 being displaced radially out-
wardly to such an extent that it is not exposed to any
disturbing compressions in operation.
[0014] The rubber reinforcing ply 1 adjoins an inner
rubberising layer 7 at the radially inner side.
[0015] Of important significance for the mileage of the
tyre in the deflated state, and also for the behaviour in
normal running, is, on the one hand, the design of the
rubber reinforcing ply with respect to its radial height and
its thickness profile over the height and, on the other
hand, the mixture used for the rubber reinforcing ply.
The rubber reinforcing ply comprises a rubber mixture
of mixture of NR and/or IR and BR as well as carbon
black, white zinc oxide, stearic acid, ageing protection
agent, softener, sulphur and accelerator.
[0016] Reinforcing ply and bead apex are preferably
manufactured from a rubber mixture comprising a poly-
mer mixture of NR/IR and BR and at least 50 parts NR/
IR, a carbon black content of 50 to 60 parts, 5 to 8 parts
zinc oxide, 2 parts stearic acid, 1.5 parts ageing protec-
tion agent and also at least one part vulcanisation ac-
celerator and sulphur. Preferably 4 to 5 parts of sulphur
are used in order to keep the loss characteristics of the
mixture low.
[0017] The rubber mixture intended for the rubber re-
inforcing ply 4 and the bead apex 9 or the bead apex
region must be hardened in such a way that the rubber
reinforcing ply has the following characteristics in the
finished tyre:

hardness IRDH greater than or equal to 80, meas-
ured at room temperature,
modulus of elasticity (MPa) greater than or equal to
9 MPa and tan δ smaller than or equal to 0.03,
measured in each case at 70°C and by means of
"EPLEXOR", 10 Hz, 10% prestress, 1% DSA (Dou-
ble Strain Amplitude).

[0018] The IRDH measurement (International Rubber
Hardness Degree) takes place in accordance with the

test method DIN 53519 sheet 2.
[0019] In the drawing which shows a preferred em-
bodiment of the invention, measurement positions are
inserted with positional accuracy, with reference to
which the thickness values and positions important for
the invention can be recited.
[0020] The tyre thickness A2 at the centre of the
crown preferably amounts to 17.0±0.8 mm, whereas the
tyre thickness C2 at the shoulder amounts to 18.0±1.0
mm at the position quoted. The thickness Y of the bead
amounts at the position shown to 18.5±1.5 mm, where-
as the bead thickness R1 at the point shown at the level
of the dimension R amounts to 15.0±1.5 mm.
[0021] The measurement of the bead thickness Y
takes place at the level of the dimension W entered into
the drawing, with the measuring plane extending as
shown in the drawing.
[0022] The rubber reinforcing plies 4 have, over their
radial height, a characteristic thickness profile which is
evident from the drawing and which is dimensionally ac-
curately defined by the thickness values present in the
drawing at the measurement positions quoted.
[0023] At the measurement position D1, which is dis-
posed approximately at the height of two thirds of the
sidewall height, the rubber reinforcing ply 4 has a thick-
ness of 12.0±1.0 mm.
[0024] At the measurement position E1, at the half
sidewall height, the thickness of the rubber reinforcing
ply is 12.0±0.5 mm at the same height.
[0025] At the measurement position Y1 the layer
thickness amounts to 4.5±0.5 mm and at the measure-
ment position YA the bead apex thickness amounts to
12.0±1.0 mm. Between the values quoted with respect
to the defined measurement positions, the thickness of
the rubber reinforcing plies 4 (at both sides of the tyre),
change continuously.
[0026] At the measurement position Y the bead has
a thickness of 18.5±1.7 mm in the plane shown, with the
thickness profiles with respect to the rubber reinforcing
ply 4 and the bead apex region 9 continuously changing
between the values quoted with respect to the defined
measurement positions.
[0027] The value R1 (bead) shown in the drawing
amounts to 15.0±1.5 mm, while the bead height W1
amounts to 22.0±5.0 mm.
[0028] With regard to the overlap of the rubber rein-
forcing ply 4 in the radially outer region by the belt plies
10, the value A is 33.0±2.5 mm, i.e. a pronounced over-
lap is present, with the edge regions of the belt contact-
ing a comparatively thick rubber layer, which ensures
that in operation the carcass ply 1 is protected from com-
pression effects.
[0029] The embodiment shown in Figure 2 corre-
sponds, from the point of view of the basic design, the
material choice and the dimensions to the embodiments
of Figure 1. However, a second carcass ply 2 is provided
in addition to the carcass ply 1, is disposed radially out-
side the first carcass ply 1 and extends up to and into
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the region of the upper third of the height of the sidewall
while lying against the first carcass ply 1. The two car-
cass plies 1,2 separate approximately in the region of
the measurement position D1 shown in Figure 2, with
the inner carcass ply being turned around the bead 8
analogously to the embodiment of Figure 1, and the
turned around end 12 being led upwardly into the upper
third of the height of the tyre sidewall where it terminates
between the two carcass plies 1,2 and is connected to
these carcass plies. The outer carcass ply 2 is led, lying
against the turned around end 12 of the inner carcass
ply, up to and into the vicinity of the bead 8. Through the
selected course of the carcass plies it is ensured, in the
case of a tyre construction with a two ply carcass, that
the carcass plies 1,2 are exposed in operation to prac-
tically no compressions and thus undesired loadings.

Claims

1. A pneumatic vehicle tyre comprising a one- or two-
ply carcass (1) which extends between two bead
rings (8) having associated bead apexes (9), a belt
(10) provided between the carcass (1) and a tread
strip, and also rubber reinforcing plies (4) arranged
in the sidewall regions, which adopt a supporting
function when the tyre is deflated, characterised in
that a rubber reinforcing ply (4) is arranged in the
sidewall regions radially within a first carcass ply
and its maximum thickness is disposed in the upper
half of the sidewall height; in that the rubber rein-
forcing ply (4) extends, starting from the bead apex
region up to and beneath the edge region of the belt
ply (10), and in that the bead apex (9), which ex-
tends approximately up to the half sidewall height,
is surrounded by the first carcass ply (1), which is
led around the respective bead core (8).

2. A pneumatic vehicle tyre in accordance with claim
1, characterised in that a reinforcing or stiffening
strip (3) is provided between the turned-around end
of the first carcass ply (1) and the bead apex (9).

3. A pneumatic vehicle tyre in accordance with claim
1 or claim 2, characterised in that a second carcass
ply (2) is provided radially outside the first carcass
ply (1), extends up to and into the upper third of the
height of the sidewall while lying against the first
carcass ply (1) and terminates in the bead side apex
region (9) while lying against the end (12) of the first
carcass ply (1) turned around the bead core.

4. A pneumatic vehicle tyre in accordance with claim
3, characterised in that the turned-around end (12)
of the first carcass ply (1) is led upwardly into the
top third of the sidewall height between the two car-
cass plies (1) and (2) and is connected to them.

5. A pneumatic vehicle tyre in accordance with one of
the preceding claims, characterised in that the car-
cass plies (1,2) consist of rayon.

6. A pneumatic vehicle tyre in accordance with on of
the preceding claims, characterised in that the belt
plies (1) consist of Kevlar or steel.

7. A pneumatic vehicle tyre in accordance with claim
1, characterised in that the belt is stiffened by addi-
tional rubber between the belt plies (1).

8. A pneumatic vehicle tyre in accordance with one of
the preceding claims, characterised in that the rub-
ber reinforcing ply (4) and also the bead apex region
(9) consist of the same rubber mixture.

9. A pneumatic vehicle tyre in accordance with one or
more of the preceding claims, characterised in that
the modulus of elasticity (E*) of the rubber reinforc-
ing ply (4) and also of the bead apex or of the bead
apex region (9) when measured at 70°C is the same
as or greater than 9 MPs and the tan δ is the same
as or smaller than 0.03, and indeed measured by
means of "EPLEXOR": 10 Hz, 10% prestress and
1% DSA (Double Strain Amplitude).

10. A pneumatic vehicle tyre in accordance with claim
9, characterised in that the hardness IRHD of the
rubber reinforcing ply (4) and also of the bead apex
or of the bead apex region (9) is the same as or
greater than 80 when measured at room tempera-
ture, with the measurement taking place in accord-
ance with DIN 53915 and small samples taken from
the tyre being tested.

11. A pneumatic vehicle tyre in accordance with one of
the preceding claims, characterised in that at least
the rubber reinforcing ply (4) consists of a rubber
mixture, which is a polymer mixture of NR/IR and
BR with at least 50 parts NR/IR, a carbon black con-
tent of 50 to 60 parts, 5 to 8 parts zinc oxide, 2 parts
stearic acid, 1.5 parts ageing protection agent and
also at least 1 part vulcanisation accelerator and
sulphur, with the sulphur component preferably in-
cluding 4 to 5 parts, and in that an FEF-carbon
black, which is capable of being sprayed rapidly, is
preferably used as the carbon black.

12. A pneumatic vehicle tyre in accordance with one of
the preceding claims, characterised in that, when
measured at approximately two thirds of the side-
wall height, and at the half sidewall height, the thick-
ness of the rubber reinforcing ply (4) amounts to 12
mm with a tolerance of ±1.0.

13. A pneumatic vehicle tyre in accordance with one of
the preceding claims, characterised in that when
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measured in the region of the maximum bead thick-
ness (sidewall height W, measuring plane Y), the
total thickness of the tyre construction beneath the
end of the rubber reinforcing ply (4) amounts to 18.5
mm with a tolerance of ±1.5 mm.

14. A pneumatic vehicle tyre in accordance with one of
the preceding claims, characterised in that the
crown thickness (A2) amounts to 17.0±0.8 mm
when measured at the tyre centre and the tyre thick-
ness (C2) amounts to 18.0±1.0 mm when meas-
ured in the transition region of the shoulder and in
the region of the end of the rubber reinforcing ply
(4).
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