(19 DANMARK (10 DK/EP 3074211 T3

(12) Overseettelse af
europaeisk patentskrift

Patent- og
Varemeaerkestyrelsen

(51) Int.Cl.: B27N 1/00(2006.01)
(45) Overseettelsen bekendtgjort den: 2023-11-06

(80) Dato for Den Europaeiske Patentmyndigheds
bekendtgarelse om meddelelse af patentet: 2023-08-30

(86) Europaeisk ansggning nr.: 14798753.1

(86) Europaeisk indleveringsdag: 2014-11-06

(87) Den europeaeiske ansggnings publiceringsdag: 2016-10-05
(86) International ansggning nr.: EP2014073909

(87) Internationalt publikationsnr.: WO2015078676

(30) Prioritet: 2013-11-26 DE 102013224153

(84) Designerede stater: AL AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV
MC MK MT NL NO PL PT RO RS SE SI SK SM TR

(73) Patenthaver: Rema Tip Top AG, Gruberstrasse 65, 85586 Poing, Tyskland

(72) Opfinder: CASPER, Christian, Kellerstrasse 16, 85229 Markt Indersdorf, Tyskland
Scheungraber, Patric, Sommerhausstrasse 24, 85652 Pliening, Tyskland
THALHAMMER, Dieter, Am Krebsbach 81, 85757 Karlsfeld, Tyskland

(74) Fuldmaegtig i Danmark: Budde Schou A/S, Dronningens Tvaergade 30, 1302 Kobenhavn K, Danmark
(54) Benaevnelse: Reparationslap

(56) Fremdragne publikationer:
EP-A1- 0912 323
DE-A1-102009 050 899
US-A- 5 695 577
US-A1- 2013 299 065



DK/EP 3074211 T3



10

15

20

25

30

35

DK/EP 3074211 T3

The present invention relates to a repair patch (kit patch) for vehicle tires as well as to
a method for repairing elastomeric components by means of the repair patch. The
effort invested in the repair of the damaged component and in the production of the
patch is reduced according to the invention. For example, significantly fewer semi-
finished products have to be available for manufacture compared to conventional

patches.

Under certain conditions, damaged tires can be repaired in the region of the side wall,
shoulder and tread by means of special materials. For this purpose, the damaged area
or the damaged spot in the tire is prepared and refilled. In the area of the damaged
spot, a repair unit is applied to the inner side of the tire. This repair unit is referred to
as a (repair) patch. The patch contains reinforcing materials which bridge the
reinforcing materials of the tire, which were destroyed by the damage, thus restoring

the usability of the tire.

To date, it has been necessary to produce and have available a large number of repair
patches having a plurality of different dimensions to guarantee a permanently
operationally reliable repair of the vehicle tire by means of a repair patch with respect
to numerous parameters, such as manufacturer-specific factors comprising inter alia
tire dimensions, load-bearing capacity, operating pressure, deformation behavior, etc.,
and in synergy with the employed repair material. The outer patch dimensions required
for an operationally reliable repair have been defined to date on the basis of empirical
studies and practical examinations and by taking into account valid legal regulations
(e.g., ECE R108 and ECE R 109) and could be determined in relation to the

dimensions of the damaged spot from so-called damage tables or repair charts.

DE 10 2009 050 899 A1 discloses a repair patch for an elastomeric component, in
particular for a vehicle tire, having a cover layer, a connecting layer for contacting a
wall of said elastomer component, and at least one intermediate layer arranged

between said connecting layer and said cover layer.

EP 0 912 323 A1 discloses a repair patch for pneumatic tires, consisting of a reactive
buffer and connecting layer to be laid on the internal wall of the tire, a narrower
intermediate layer with embedded cord inserts which are aligned longitudinally,
adjacent to one another, and are composed, in particular, of steel cord strands, a

further rubber layer with embedded cord threads aligned longitudinally, adjacent to one
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another, which covers the reinforced intermediate layer, and a cover layer facing into

the interior of the tire.

US 2013/0 299 065 A1 discloses a repair patch having a tissue ply including a first

reinforcement ply and a second reinforcement ply

US 5695 577 A discloses a method for repairing vehicle tires und a repair patch

having a reinforcement ply composed of tissue ply.

The drawback of the repair patches known to date is that a large number of repair
patches had to be produced with respectively different external dimensions and had to
be available in order to provide the repair patches required with respect to an
operationally reliable repair substantially for any tire damage, in particular for all sizes

of damaged spots of a tire.

As aresult, a large number of different semi-finished products have to be provided in

manufacture and manufacture is quite generally complex and complicated.

Another drawback of the known repair patches is that the user has to use complex
repair charts since a large number of different patch types thereof has to be

associated with a plurality of different damaged spots.

An object of the present invention is to provide a repair patch for vehicle tires, which
can be produced with less effort, is less complex as regards the application and offers
a high operating reliability. Furthermore, an object of the invention is to provide a

corresponding, less complex repair method when a repair patch is used.

The object is achieved by the invention according to the independent claims. Further

preferred developments of the invention are described in the dependent claims.

The repair patch for an elastomeric component, in particular for a vehicle tire, can
have a cover layer, a connecting layer for placement on a damaged spot of the
elastomeric component and at least one intermediate layer. The at least one
intermediate layer can be arranged between the cover layer and the connecting layer.
The repair patch can have external dimensions such that a dimensional quotient which

can be formed at least by means of at least one size parameter of the damaged spot
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can be within a predetermined value range. The number of intermediate layers can

optionally also depend on the at least one size parameter of the damaged spot.

External dimensions of the repair patch here refer e.g., to a length, a diameter, a width
and/or an area. The external dimensions preferably comprise a length and a width.
The dimensional quotient relates in particular at least one external dimension to the
size parameter of the damaged spot. The dimensional quotient can preferably have
e.g. a length of the patch or a length or width of the largest intermediate layer in the

numerator and a length or area of the damaged spot in the denominator.

It is therefore advantageously possible to establish a mathematically comprehensible
correlation between the size of the damage and the number as well as the dimensions
of the reinforcing layers/intermediate layers in the patch. Thus, material, number and
size of the reinforcing layers/intermediate layers used in the patch can be matched
with the tire to be repaired and the size of the damage in a simple and less complex
way. In the dimensioning of patches, the number and dimensions of reinforcing layers

in the patch or of the patch per se are related to the size of the damage and to the tire

type.

Furthermore, the production of the patches is less complex due to the coordination of
the dimensions of the patch and the number of reinforcing layers/intermediate layers
with the size of the damage. Thus, production-oriented aspects can be considered in
the patches according to the invention to the effect that the least possible number of
patches can be produced with the smallest possible number of structural elements.
This serves to increase the production accuracy and also to lower the production
costs. For example, empirical experience has shown that the usually occurring types
or sizes of damage can already be covered by means of e.g. only 4 instead of 11
different patch types and/or dimensions. Patches having identical external dimensions
differ by the number of reinforcing inserts. As a result, the number of semi-finished
products which are required for production can be significantly reduced down to one

third of the semi-finished products required for conventional patches.

The application of the patches is considerably simplified already because e.g. repair
charts indicating the patches to be inserted depending on the damage size are less

complex.
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The size parameter of the damaged spot can comprise a (surface) area of the
damaged spot, a radius of the damaged spot, a length of the damaged spot in a
circumferential direction of the vehicle tire and/or a length of the damaged spot in a

radial direction of the vehicle tire.

Furthermore, a dimensional quotient QL can result at least from a width of the repair
patch or a width of the largest intermediate layer, which is preferably measured
transversely to the fiber direction of the reinforcing fibers of the intermediate layer, in
relation to at least the size parameter of a length of the damaged spotin a
circumferential direction of the vehicle tire. The predetermined value range is QL =2 —
9.

A dimensional quotient QR can result at least from a length of the repair patch or a
length of the largest intermediate layer, which is preferably measured along the fiber
direction of the reinforcing fibers of the intermediate layer, in relation to at least the
size parameter of a length of the damaged spot in a radial direction of the vehicle tire.

The predetermined value range is QR =4 -13.

Furthermore, the predetermined value range canbe QL=3-9and QR =4 - 10 for a
damaged spot with a position in a region of a side wall of the vehicle tire. The
predetermined value range can be QL = 2 — 5 and QR = 4 -13 for a damaged spot with

a position in the region of the tread of the vehicle tire.

In general terms, the dimensions of the patch used for repair increase with increasing
size of the damage. Since the power from the reinforcing materials in the tire is
transmitted to the reinforcing materials of the patch via the intermediate rubber, an
overlap is required between damage dimension, which is usually referred to as A and
R, and length L and width B of the reinforcing layer in the patch. A here refers to the
extension of the damage in the circumferential direction of the tire, and B refers to that
in the radial direction. The so-called C measure for round damage and the admissible

size S damage in the shoulder region can be calculated from the above values.

The above mentioned value ranges indicate values of the dimensional quotient in
relation to a position of the damaged spot and with respect to an optimum repair

reliability.
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Furthermore, the dimensional quotient can reflect at least one value for a size of a
surface area of the repair patch in relation to at least one value of a size of the surface
area of the damaged spot. This further simplifies the repair process since there is
always only one value that is considered, namely in each case the surface area,

instead of lengths and widths.

Furthermore, the number of intermediate layers can depend on the size parameter of
the damaged spot in such a way that a maximum permissible bulge of the repair patch
is not exceeded. A maximum bulge is predetermined by safety regulations which are
considered e.g. by predetermined repair charts, and depends in particular on the
factors, namely damage size, predetermined inflation pressure of the damaged tire

and tire type.

The predefined coordination of the number of intermediate layers with the size of the
damaged spot allows a further increased repair reliability. At least one intermediate
layer is preferably provided in the case of relatively small damage and at least two

intermediate layers are provided in the case of larger damage.

The at least one intermediate layer can have fibers which are substantially structured.
The material of the structured fibers can comprise metal, natural fibers, in particular
cotton, plastics, glass and/or carbon. The external dimensions of the repair patch can
substantially correspond to the external dimensions at least of the at least one
intermediate layer. The fibers permit an optimum power transmission across the
damaged spot, as a result of which the tire offers an optimum operating reliability after

the repair.

Different external dimensions of the repair patch can be predefined with different
number of intermediate layers as different repair patch types. The patch types
predefined for a concrete case can then be taken, e.g., in a not very complex way,
from a repair chart which informs about what damage can be repaired in what tire with

what patch.

Additionally, an application of the tire repair patch can be provided for the repair of a
vehicle tire which has a damaged spot. Furthermore, a method according to claim 10

is provided.
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The repair method using the repair patch can be carried out rapidly and with reduced
effort. On account of the reduced number of provided patch types, fewer mistakes can
be made when determining the required patch types, as a result of which the reliability

of the repair is guaranteed in a better way.

Furthermore, it is possible to determine the external dimensions of the repair patch
and the number of intermediate layers by means of a repair chart. The repair chart can
predetermine the repair patch type to be selected, in particular the external dimensions
and the number of intermediate layers, depending on a position of the damaged spot

at the vehicle tire and the at least one size parameter of the damaged spot.

In summary, what applies to the invention is that it has been confirmed on the basis of
the insight gained in numerous test stand examinations and practical tests that the
patches and the associated repair method can simplify the repair of a vehicle tire, can
make it more reliable and can simultaneously reduce the production effort for the
patches. This does not only consider the fact that the patch covers the damage to be
advantageous but also the stiffening effect of the multiple intermediate layer for
reducing the bulge. This resulted in the definition of repair patches where there are
e.g., two versions with different intermediate layer number while the external
dimensions remain equal. Due to these empirical findings, it is possible to combine tire
sizes in one group and optimize the repair patch program, which results in a clearer
repair chart with reduced possible mistakes in the application. The number of the
different semi-finished products required for the production of the patch line could be

lowered e.g. with respect to conventional patches from 64 to 24.

The invention is described below by way of example with respect to the enclosed,

schematic drawings, wherein

Figure 1 shows a cross-section through the repair patch and

Figure 2 shows a repair process flow.

In the following, various examples of the present invention are described in detail with
reference to the drawings. Equal or similar elements in the drawings are designated
with equal reference signs. However, the present invention is not limited to the

described design features but also comprises modifications of features of the
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described examples and the combination of features of various examples on the basis

of the scope of protection of the independent claims.

Figure 1 shows a schematic representation of a repair patch 1 for vehicle tires
according to the present invention by way of example. A cover layer 10 is formed on
the top side of the repair patch 1. The cover layer 10 can have the function of a
protective layer against outer damage of the underlying, in particular power-
transmitting, layers, provide the user with information, such as instructions for use or
type designations of the repair patch, and/or include graphic and/or decorative

elements.

An intermediate layer 20 is formed adjacent to the cover layer 10 and has a plurality of
fibrous inserts 70. These inserts 70 are usually arranged across the thickness of the
intermediate layer 20 in one or more layers, wherein each individual fiber layer has a
structural arrangement of the fibrous inserts 70. The orientation of the individual fiber
layers in the intermediate layer 20 can be different with respect to one another. In
particular in the case of major damage in the tread or side wall region, these inserts 70

serve to bridge the reinforcing materials cut off in the damaged area.

Figure 1 shows a repair patch type which has an intermediate layer 20.

The number of intermediate layers 20 can be larger, e.g. two to ten intermediate layers
20 can be provided. The number of intermediate layers 20 is determined by using a
repair patch type having external dimensions predetermined with respect to the size of

the damaged spot and precisely the number of intermediate layers 20.

A connecting layer 30 is formed on the bottom side of the repair patch 1 and is in
contact with a wall 80 of the vehicle tire during and after the repair. Furthermore, the
connecting layer 30 is in contact with a raw rubber composition 50 before and after a

vulcanization of the vehicle tire.

According to the repair of the damaged vehicle tire, the damaged spot of the vehicle
tire is roughened so as to remove dust and dirt and to expose an intact layer of the
components in the vehicle tire, wherein a substantially conical design is formed for a
repair spot or damaged spot 60 in the vehicle tire. Then, the repair spot 60 is filled with

the raw rubber composition 50 prior to the vulcanization of the connecting layer 30.
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Then, the repair patch 1 preheated to a corresponding joining temperature is placed
on the damaged spot 60. With respect to an operationally reliable repair result, the
dimensions of the repair patch 1 are determined such that a dimensional quotient Q is
within a predetermined value range and the number of intermediate layers 20 can be

coordinated therewith.

After the stitching of the repair patch, the repair spot and the repair patch are
vulcanized under pressure and at a temperature by means of a suitable device or in

the autoclave.

The design of a vehicle tire is here shown by way of example for the side region of a
radial truck tire in such a way that the wall 80 of the vehicle tire is formed by the inner
liner 90, which is adjoined by a carcass 100, which includes cord 150 in the form of an
insert. The side wall rubber 110 of the vehicle tire is located adjacent to the carcass
100.

Figure 2 also shows a possible process flow for the assembly of the repair patch. For
example, the size of the damage is measured in a step. This step can comprise e.qg.
the detection of the length and/or width of a damage, e.g. of a crack or a hole in the
tire. It is preferable to use a repair chart which permits to determine the correct
external dimensions and the number of intermediate layers for the present damage

with minor effort.

When the external dimensions and the number of intermediate layers have been
determined, the assembly of the repair patch 1 can be carried out. For this purpose,
patch 1 is fixedly connected by means of the connecting layer 30 to the damaged
surface of the component. The fixed connection can be brought about in different
ways, wherein it is particularly preferred to form an adhesive connection by means of
adhesives and/or to connect the patch by means of a vulcanization process to the

rubber of the component to be repaired.

In summary, the invention provides a repair patch or kit patch, which can be handled
with little effort, and an associated repair method for vehicle tires, which can be
manufactured with less effort and provides the repaired component with a better

operational reliability.
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PATENTKRAV

1. Keretejsdesk med et beskadiget omrade og en reparationslap, hvilken

reparationslap omfatter

- et deeklag (10),

- et forbindelseslag (30) til anbringelse pa et beskadiget sted (60) pa kere-
tejsdeekket, og

- i det mindste et mellemlag (20), som er anbragt imellem daeklaget og forbin-
delseslaget, hvor

- reparationslappen (1) har udvendige dimensioner saledes, at en dimensions-
kvotient (Q), som er dannet i det mindste ved hjaelp af i det mindste en starrel-
sesparameter for det beskadigede sted (60), er indenfor et forudbestemt veerdi-
omrade, og

- antallet af mellemlag (20) er afhaengigt af den i det mindste ene starrelses-
parameter for det beskadigede sted (60), hvor

en dimensionskvotient QL fremkommer i det mindste af en bredde af reparations-
lappen i forhold til i det mindste st@rrelsesparameteren for en leengde af det be-
skadigede sted (60) i en rundtgaende retning for keretajsdaskket, hvor det
forudbestemte veerdiomrade er QL =2 - 9, og

en dimensionskvotient QR fremkommer i det mindste af en leengde af reparations-
lappen i forhold til i det mindste st@rrelsesparameteren for en leengde af det be-
skadigede sted (60) i en radial retning for kgretgjsdeekket, hvor det forudbestemte

vaerdiomrade er QR =4 - 13.

2. Keretgjsdeek ifglge krav 1, kendetegnet ved, at

sterrelsesparameteren for det beskadigede sted (60) omfatter et overfladeareal for det
beskadigede sted, en radius for det beskadigede sted, en lazengde af det beskadigede
sted i den rundtgaende retning for keretegjsdaekket og/eller en leengde af det beska-

digede sted i en radial retning for k@ret@jsdeekket.

3. Keretejsdeek ifelge i det mindste ét af de foregaende krav, kendetegnet ved, at

det forudbestemte veerdiomrade er QL = 3 - 9 og QR = 4 - 10 for et beskadiget sted

(60) med en position i et omrade ved en sidevaeg for keretsjsdaskket; og
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det forudbestemte veerdiomrade er QL = 2 -5 og QR = 4 -13 for et beskadiget sted

(60) med en position i omradet ved lgbefladen for keretsjsdaekket.

4. Keretgjsdeek ifelge i det mindste ét af de foregadende krav, kendetegnet ved, at

dimensionskvotienten (Q) angiver i det mindste én veerdi for en st@rrelse af et over-

fladeareal for reparationslappen i forhold til i det mindste én veerdi for en st@rrelse af

overfladearealet for det beskadigede sted (60).

5. Keretejsdeek ifelge i det mindste ét af de foregaende krav, kendetegnet ved, at
antallet af mellemlag (20) afheenger af st@rrelsesparameteren for det beskadigede

sted (60), til ikke at overskride en maksimal tilladelig udbuling af reparationslappen.

6. Keretgjsdeek ifelge i det mindste ét af de foregadende krav, kendetegnet ved, at

det i det mindste ene mellemlag (20) omfatter i det vaesentlige struktureret anbragte

fibre (70).

7. Koretgjsdeaek ifslge krav 6, kendetegnet ved, at
materialet for de strukturerede fibre (70) omfatter metal, naturlige fibre, isaer bomuld,

plast, glas og/eller kulstof.
8. Keretwjsdeek ifelge i det mindste ét af de foregaende krav, kendetegnet ved, at
de udvendige dimensioner for reparationslappen (1) svarer i det vaesentlige til de

udvendige dimensioner af i det mindste ét af de i det mindste ene mellemlag (20).

9. Keretejsdeek ifelge i det mindste ét af de foregaende krav, kendetegnet ved, at

forskellige udvendige dimensioner af reparationslappen (1) med forskellige antal

mellemlag (20) er forudbestemte som forskellige reparationslaptyper.

10. Fremgangsmade til reparation af et karetgjsdaek ved hjeelp af en reparationslap

(1) ifelge ethvert af de foregéende krav, hvor

- udvendige dimensioner af reparationslappen (1) og et antal mellemlag (20) for
reparationslappen (1) bestemmes afhaengigt af i det mindste én st@rrelsespara-
meter for et beskadiget sted (60) pa keretgjsdaekket, og

- reparationslappen (1) forbindes fast med keretgjsdaskket i omradet for det
beskadigede sted (60), hvor
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de udvendige dimensioner bestemmes pa en sadan made, at veerdier for en
dimensionskvotient (Q) ligger indenfor et forudbestemt veerdiomrade,

hvor en dimensionskvotient QL fremkommer i det mindste af en bredde af repara-
tionslappen i forhold til i det mindste st@rrelsesparameteren for en leengde af det
beskadigede sted (60) i en rundtgaende retning for keretgjsdaekket, hvor det forud-
bestemte vaerdiomrade er QL =2 -9, og

en dimensionskvotient QR fremkommer i det mindste af en leengde af reparations-
lappen i forhold til i det mindste st@rrelsesparameteren for en leengde af det beska-
digede sted (60) i en radial retning for k@retgjsdeekket, hvor det forudbestemte

vaerdiomrade er QR =4 - 13.

11. Fremgangsmade ifelge krav 10, hvor en bestemmelse af de udvendige dimen-
sioner for reparationslappen (1) og antallet af mellemlag (20) udfgres ved hjeelp af en
reparationstabel, hvor reparationstabellen forudbestemmer reparationslaptypen, som
skal veelges, iseer de udvendige dimensioner og antallet af mellemlag (20), afhaengigt
af en position for det beskadigede sted (60) pa keretgjsdeekket og den i det mindste

ene starrelsesparameter for det beskadigede sted (60).
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