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MULTILAYERED PUNCTURE RESISTANT TIRE 

 

 

 

ABSTRACT 

A puncture resistant tire comprising a puncture resistant multilayer is disclosed. The 

puncture resistant multilayer comprising a micro-cellular polyurethane layer configured 

to act as independent cushioning  agent, at least one puncture proof layer for providing 

for providing seals to air leaks and punctures, an elastomers layer  for providing hardness 

to the tire, a polymer layer  comprising plastic compositions in a laminating design for 

providing a resistance from physical assault, a laminated inter glass layer with bullet 

proof characteristics, a plastic sheet layer  comprising two or more synthetic rubbers for 

absorbing large amounts of energy from sharpened materials and a laminated light steel 

layer  comprising one or more layers of laminated light metal for improved bonding of 

the rubber to metal. 

 

 

 

TECHNICAL FIELD 

 

[0001] The present disclosure generally relates to the field of tires. More 

particularly, the present disclosure relates to a puncture-proof and ice-snow proof tire. 

 

BACKGROUND 

[0002] The statements in this section merely provide background information 

related to the present disclosure and may not constitute prior art. 

www.is
ra

el-p
ate

nts.
co

m



2 

 

 

[0003] With all round development in tire construction, the expectations of 

customers on high quality tires are increasing. The development of super single tires, 

solid tires and multi air chamber tires are some of the major path-breaking achievements 

in the recent past of the tire industry. A variety of tire manufacturing technologies are 

known in the art with minor differences to meet the conflicting demands based on their 

technical competency.  

 
 

[0004] Generally for achieving the tire with puncture-proof and self sealing 

capabilities different approaches have been proposed but did not result in a commercial 

success. In one proposal to seal the punctures different compositions are injected into the 

tires but the disadvantage is, the sealant used for the tire is a fibrous material which tends 

to become a compacted mass before entering the puncture. In the other proposal a 

puncture sealing tubeless tire with a sealant layer having a sticking property to stick to 

the puncturing material and when the puncturing object is removed the sealant flows into 

the puncture and seals the puncture thereby preventing the loss of air but the proposal 

failed to provide a sealant with sufficient and suitable thickness in order to stop the 

sealant flowing out from the puncture tire at high temperatures and air pressures which 

are found in usual operating conditions. 

 

[0005] In the light of aforementioned discussion it may desirable to provide an 

efficient puncture proof tire. 

 

BRIEF SUMMARY 

 

[0006] The following presents a simplified summary of the disclosure in order to 

provide a basic understanding to the reader. This summary is not an extensive overview 

of the disclosure and it does not identify key/critical elements of the invention or 

delineate the scope of the invention. Its sole purpose is to present some concepts 
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disclosed herein in a simplified form as a prelude to the more detailed description that is 

presented later. 

 

[0007] A more complete appreciation of the present invention and the scope 

thereof can be obtained from the accompanying drawings which are briefly summarized 

below and the following detailed description of the presently preferred embodiments. 

 

[0008] Exemplary embodiments of the present disclosure are directed towards a 

tire comprising a puncture  resistant layer  

 

[0009] An exemplary objective of the present disclosure is to provide a design of 

tire to make the pressure waves from puncture like materials jump back and forth or 

spread out in space and time. 

 

[0010] The puncture resistant multilayer of the tire a tiny layered composite 

materials for providing ultra-light puncture proof protective covering. A tiny layered 

composition materials comprising one or more constituent materials but not limited to 

dilatants polymer liquids which harden on impact. A new composition material comprises 

tiny alternating layers with a few nanometers thick and lighter in weight relative to other 

impact resistant shielding materials. The layer comprising a polymer of dilatants liquids 

with a structure like layer cake. Nanostructure of the polymer is more effective like 

kevlar. 

 

[0011] According to an exemplary aspect, the puncture resistant layer may include 

a micro-cellular polyurethane layer comprising a plurality of microscopic air cells 

entrapped in polyurethane rubber matrix. 
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[0012] According to an exemplary aspect, the puncture  resistant layer may 

include a chemically inert layer comprising a propylene-glycol base configured to seal 

one or more air leaks and punctures  

 

[0013] According to an exemplary aspect, the puncture resistant layer may include 

a elastomer layer comprising one or more elastomers configured to absorb the  kinetic 

energy, and one or more elastomers comprising two classes, polyureas and a butyl rubber 

 

[0014] According to an exemplary aspect, the puncture  resistant layer may 

include a laminated layer comprising plastic material configured to provide resistance to 

impact from physical assault 

 

[0015] According to an exemplary aspect, the puncture  resistant layer may 

include a tiny layer configured with a composite material  to provide ultra light protection 

 

[0016] According to an exemplary aspect, the puncture resistant layer may include 

a laminated glass layer comprising a glass sheet bonded with one or more inter layer 

materials configured to prevent penetration of any puncture like materials. The glass 

sheet bonded with one or more inter layer materials comprising polyyvinyl butyral, 

polyurethane or ethylene-vinyl acetate.        

 

[0017] According to an exemplary aspect, the puncture resistant layer may include 

a plastic sheet layer comprising synthetic rubbers with a predetermined thickness to 

absorb energy from any sharpened materials. The plastic sheet layer comprising 

polycarbonate and polyurethane as synthetic rubber      
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[0018] According to an exemplary aspect, the puncture  resistant layer may 

include a laminated layer comprising one or more layers of  light metal for providing a 

improved bonding with rubber 

 

[0019] According to an exemplary aspect, a tire may include one or more strips 

comprising of thermoplastic resins configured to support the weight of the vehicle 

 

[0020] According to an exemplary aspect, a tire may include a microchip unit 

configured to monitor temperature and pressure      

 

[0021] According to an exemplary aspect, a tire may include a multi air chamber 

unit configured with one or more pressure vessels for providing a support to the weight of 

punctured tire to travel for a predetermined distance. 

 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

 

[0022] It is to be understood that the present disclosure is not limited in its 

application to the details of construction and the arrangement of components set forth in 

the following description or illustrated in the drawings. The present disclosure is capable 

of other embodiments and of being practiced or of being carried out in various ways. 

Also, it is to be understood that the phraseology and terminology used herein is for the 

purpose of description and should not be regarded as limiting. 

 

[0023] The use of “including”, “comprising” or “having” and variations thereof 

herein is meant to encompass the items listed thereafter and equivalents thereof as well as 

additional items. The terms “a” and “an” herein do not denote a limitation of quantity, but 

rather denote the presence of at least one of the referenced item. Further, the use of terms 
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“first”, “second”, and “third”, and the like, herein do not denote any order, quantity, or 

importance, but rather are used to distinguish one element from another. 

 

[0024] FIG.1 is a diagram illustrating a puncture resistant multilayer layer for a 

puncture-proof and ice-snow proof tire. 

 

[0025] FIG. 2 is a diagram illustrating an exemplary embodiment of a puncture 

proof tire. 

 

[0026] FIG. 3 is a diagram depicting exemplary designs of puncture resistant 

multilayer for a puncture-proof and ice-snow proof tire. 

 
 

 

 

DETAILED DESCRIPTION 

 

[0027] It is to be understood that the present disclosure is not limited in its 

application to the details of construction and the arrangement of components set forth in 

the following description or illustrated in the drawings. The present disclosure is capable 

of other embodiments and of being practiced or of being carried out in various ways. 

Also, it is to be understood that the phraseology and terminology used herein is for the 

purpose of description and should not be regarded as limiting. 

 

[0028] The use of "including", "comprising" or "having" and variations thereof 

herein is meant to encompass the items listed thereafter and equivalents thereof as well as 

additional items. The terms "a" and "an" herein do not denote a limitation of quantity, but 

rather denote the presence of at least one of the referenced item. Further, the use of terms 
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"first", "second", and "third", and the like, herein do not denote any order, quantity, or 

importance, but rather are used to distinguish one element from another. 

 

[0029] FIG. 1 is a diagram 100 FIG.1 is a diagram illustrating a puncture resistant 

multilayer for a puncture-proof and ice-snow proof tire. The multilayer comprises 

protective layers comprising one or more layers of synthetic fibers underneath the tread. 

The synthetic fibers may include but not limited to nylon; occasionally a natural fiber 

may also include such as cotton. The tire comprises a distinct structure of thermoplastic 

resin strips which stretch throughout the inner side of the tires for supporting the weight 

of the vehicle. The puncture resistant multilayer of the tire may include but not limited to 

metals, ceramics, synthetic fibers, polycarbonate, thermoplastic, glass, laminated light 

metal. According to a non limiting exemplary embodiment of the present disclosure, the 

multilayer may include micro-cellular polyurethane layer 102, first puncture proof 

interlayer 104, elastomer layer 106, laminated inter layer 108, polymer layer 110, and 

laminated inter glass layer 112, a plastic sheet layer 114, second puncture proof layer 

104b and laminated light steel layer 116. According to an exemplary aspect, micro-

cellular polyurethane layer 102 may be used due to its recyclable nature and the worn-out 

material is used in many applications but not limited to doormats, truck bed liners, 

racetracks and non-pneumatic tires. 

 

[0030] The puncture resistant layer including micro-cellular polyurethane layer 

102 contains multiple of microscopic air cells in both open and closed state trapped in a 

dense and tough polyurethane rubber matrix in order to provide a puncture-proof 

polyurethane tire. Each micro-cell acts configured to act as independent cushioning 

agent. When the sharp object is penetrated into the tire and after removing the sharp 

object from the tire will cause the microscopic air cells to regain their original size, 

shape, and form to return the rider to the original comfort and grip of the journey and by 

www.is
ra

el-p
ate

nts.
co

m



8 

 

this even a tire puncture doesn't result in the whole tire to get flat, thereby it providing a 

puncture-proof tire. 

 

[0031] The puncture resistant tire may also include a first puncture-proof 

interlayer 104a and second puncture proof layer 104b comprising a chemically inert, non-

flammable and non-hazardous propylene-glycol. This provides a base for providing seals 

to air leaks and punctures in the tread area for example up to 6mm in (4 to 8 ply tires), 

12mm in (10 ply+ tires) for the entire working life of the tire and can be cleaned with 

water without any effort. This layer also comprises anti-corrosive, anti-fungal inhibitors 

and a tire conditioner in order to keep the tires soft and pliable. 

 

[0032] The puncture resistant tire may also include elastomers layer 106 for 

providing hardness to the tire. Elastomer layer 106 also acts as puncture proof by 

providing a hard material behind the soft elastomer. One or more classes of elastomers 

but not limited to polyureas and a butyl rubber are used for providing the elastomer layer 

106. Elastomers layer 106 configured to grasp the kinetic energy from collisions and 

absorb the same to convert into heat. Elastomer layer 106 also has a property of reducing 

the kinetic energy of any puncture like materials by about 40 percent (for example). From 

this 40 percent about two-third to three-quarters of the kinetic energy reduction is due to 

energy absorbing property of the elastomers from any like puncture materials and 

converting the energy into heat. Elastomers layer 106 may also able to spread the impact 

force over a wider area. Elastomer layer 106 softens again after passing of the pressure 

wave through it and can continue to absorb high energy.  

 

[0033] The puncture resistant multilayer of the tire may include a laminated inter 

layer 108 comprising plastic compositions in a laminating design for providing a 

resistance from physical assault with one or more tools but not limited to hammers, axes, 

clubs, crowbars and the like. 
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[0034] The puncture resistant multilayer of the tire also includes a polymer layer 

110 comprising a glass sheet bonded together with one or more interlayer materials but 

not limited to polyvinyl butyral, polyurethane or ethylene-vinyl acetate. Since, glass is 

much harder when compared with the plastic and the glass flattens the bullet, absorbs the 

remaining energy and prevents penetration of sharpened materials where the plastic 

distort the form. 

 

[0035] The puncture resistant multilayer of the tire also includes a laminated inter 

glass layer 112. This laminated inter glass layer 112 may be thin with the characteristics 

bullet proof glass. The laminated inter glass layer 112 may be made with nano-particles 

to retain thin configuration. Two classes of elastomers are polyureas and a butyl rubber is 

the key constituents of laminated inter glass layer 112. The pressure (bullet, puncture 

sharpenals) waves jump back and forth, or spread out in space and time. When pressure 

waves encounter different materials in an object, they can reflect (for instance, if they go 

from soft to hard, or hard to soft). And also the laminated inter glass layer 112 may be 

configured to reduce the kinetic energy of the pressure from puncture sharpenal/bullet. 

 

[0036] The puncture resistant multilayer of the tire also includes a plastic sheet 

layer 114 comprising two or more synthetic rubbers but not limited to polycarbonate and 

polyurethane with a predetermined thickness ranging from (1-2cm Thick) and (1-2mm 

Thick). The plastic which is used in this layer is soft and lightweight synthetic rubbers 

and also can absorb large amounts of energy from any puncture materials but not limited 

to sharpened materials. There are normally two types of coating available for the 

polycarbonate layer and may use any one of the coating to resist abrasion. Two types of 

coating may include, a soft coating may comprise elastomeric carbon-based polymers 

which heal after being scratched and a hard coating may include silicon-based polymers 

which prevents scratching. The plastic sheet layer 114 has the ability to stop the 
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projectiles with varying energy where the projectile energy is directly proportional to the 

layer thickness and in this design the layer may be used up to three inches thickness. 

 

[0037] The puncture resistant multilayer of the tire also includes a laminated light 

steel layer 116 comprising one or more layers of laminated light metal in different styles 

of geometry for improved bonding of the rubber to metal. 

 

[0038] Referring to FIG. 2 is a diagram 200 illustrating an exemplary embodiment 

of a puncture proof tire.  The puncher proof tire comprising a casing 202, a puncture 

resistant multilayer 100 and a sidewall 206. The use of polymer fibre mesh in a tire 

casing 202 and sidewalls 206 will strengthen the tire casing 202 and sidewalls 206 

against slashing. The different types of threads are used in the tire. The type of thread to 

be used in the tire may be determined based on its TPI (Threads per Inch) number. A 

higher TPI refer thinner threads are used for making a more flexible, faster tire and a 

lower TPI refer coarser threads are used which are harder to tear and so do not puncture 

as easily. The air pressure chambers in the tire are designed in such a way that they can be 

controlled independently to adjust the stiffness balance between tread area and sidewalls 

206. 

 

[0039] According to an exemplary embodiment, the puncture resistant multilayer 

100 of the tire is designed based on the travelling speed of vehicles on road and low 

speed off-road equipment. The puncture-proof layer 204 comprising a special ingredient 

used in the tires for high speed commercial and domestic on road vehicles travelling with 

a speed for example 260km/hr where the puncture-proof layer 204 having high viscous 

nature and increased sealing capabilities is used for low speed off-road equipment and 

slow moving vehicles travelling with a speed for example less than 70km/hr. The 

puncture-proof layer 204 of the tire will be able to protect the holes up to 30mm (11/4 

inches).  
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[0040] According to an exemplary embodiment, the tire comprising a solid plastic 

with a rubber one inside the tire. The tire is designed to consume smaller amount of fuel 

and to emit lower amount of co2.  The tire may also include a safety when brakes are 

applied on the wet roads and their noise emission levels. For example, the tire may emit 

the sound less than 69 dB (decibels). The tire comprises a medium and heavy duty solid 

rubber fitted to pneumatic wheel rims to suit existing axles. The tire also includes a tread 

comprising a harder-compound rubber of greater thickness. Nonporoustech 

(nanostructure-oriented properties control technology) is used for providing a tire tread 

with improve flexibility in cold conditions and also to retain stiffness in warm conditions. 

Tread raw materials are added with minor amounts of silica or silicon flour or ground 

sand to improve the wet weather grip and to resist sticking of snow and water in snow 

weather or wet weather. The puncture-proof tire of the present disclosure may be used in 

all weather conditions but not limited to ice-snow, wet weather. 

 

[0041] An integral microchip system may be stamped on sidewall 206 and a speck 

of glass embeds itself in the tire. The microchip monitors the tire temperatures and 

pressure and also indicates the driver if any pressure loss occurs in the tire. This type of 

monitoring system in the tire may be beneficial to the fleet operators who operate more 

than 15 vehicles and where there is a need to measure and maintain the operating 

pressure of the tire in order to minimize the tire wear and fuel consumption. . The tire 

also comprises a multi air chamber unit on its inner side with three separate chambers 

acting as pressure vessels. The main chamber is positioned in the center and the sub-

chambers on both sides of the main chamber. The air pressure in each of the chambers 

can be controlled independently thereby making it possible to adjust the stiffness balance 

between the tread area and the left and right sidewalls. The chambers in the tire are 

designed in such a way that if a nail puncture drops down the air pressure in one of the 

chambers to 0 kPa then the remaining chambers able to support the weight of the 
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punctured tire and the punctured tire will be able to continue to operate for a 

predetermined distance. 

 

[0042] Referring to FIG. 3 is a diagram 300 depicting exemplary designs of 

puncture resistant multilayer for a puncture-proof and ice-snow proof tire. For example, 

the puncture resistant multilayer for a puncture-proof and ice-snow proof tire may 

comprise performance/ summer design 303, all weather design 305, wet weather design 

307, all-terrain design 309 and mud design 311. 

 

[0001] The claimed subject matter has been provided here with reference to one or 

more features or embodiments.  Those skilled in the art will recognize and appreciate 

that, despite of the detailed nature of the exemplary embodiments provided here; changes 

and modifications may be applied to said embodiments without limiting or departing 

from the generally intended scope.  These and various other adaptations and 

combinations of the embodiments provided here are within the scope of the disclosed 

subject matter as defined by the claims and their full set of equivalents. 

 
 
 

CLAIMS 

1. A puncture resistant tire comprising: 

 

puncture resistant multilayer, comprising: 

  

  a micro-cellular polyurethane layer configured to act as independent 

cushioning  agent; 

 

  at least one puncture proof layer for providing for providing seals to air 

leaks and punctures;  
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  an elastomers layer  for providing hardness to the tire; 

 

a polymer layer  comprising plastic compositions in a laminating design for 

providing a resistance from physical assault; 

 

a laminated inter glass layer with bullet proof characteristics; 

 

a plastic sheet layer  comprising two or more synthetic rubbers for 

absorbing large amounts of energy from sharpened materials; and  

 

a laminated light steel layer  comprising one or more layers of laminated 

light metal for improved bonding of the rubber to metal; 

 

2. The puncture resistant tire of claim 1, wherein the polyurethane layer comprising of 

microscopic air cells to provide a puncture-proof. 

 

3. The puncture resistant tire of claim 1, wherein at first puncture-proof interlayer 

comprising chemically inert, non-flammable and non-hazardous element. 

 

4. The puncture resistant tire of claim 1, wherein the elastomers layer configured to grasp 

the kinetic energy from collisions and absorb the same to convert into heat. 

 

5. The puncture resistant tire of claim 1, wherein the plastic sheet layer comprising two or 

more synthetic rubbers. 

 

6. The puncture resistant tire of claim 1, wherein the puncture resistant multilayer 

positioned between a casing and a sidewall. 
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7. The puncture resistant tire of claim 1, wherein the laminated glass layer is so thin and 

it has the exact characteristics of the bullet proof glass.  

 

8. The puncture resistant tire of claim 1, wherein the laminated glass layer is so thin for 

the nano-particles. 
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