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A chamber with shape memory for adjusting the pressure 1n tyres.

Field of technology

pr—

Thlis 1nvention comprises a chamber wilith shape memory for

adjusting the pressure 1n tyres, which either constitutes a part
of the tyre or 1s located adjacent to the tvre wall and 1s
connected at one end to the 1nterior of the tyre and at the

other end to the ambient environment.

The current state of the technology

From technical practice, a variety of solutions are Kknown
that enable the adjustment of the pressure 1n a tyre durlng 1ts
operation. These 1nclude, for example, tyres that are provided

pr—
p—

wlith an ailr 1nlet that 1s attached to an external source of

pressure. The two disadvantages of thils solution are the
conslderable cost of 1ts acguilisition and the overall complexity

of the entire device.

Self-inflatable tyres are also available. A referential self-
inflatable tyre 1s described 1n patent applications CzZ PV 2002-
1364 and CzZ PV 2001-4451. The alr 1inlet chamber 1s positioned
elther directly 1n the wall of the tvre or 1s adjacent to 1t.

The chamber 1s perilodically either completely compressed or

broken, through the rolling deformation of the tyre across 1t,

whille the advancing compression of the chamber to the null
cross—-section of the chamber pushes the medium contained 1n the
chamber ahead and creates a vacuum behind. The chamber, which 1s

1n the shape of a tube, 1s located directly 1in the tvyre wall or

adjacent to 1t where 1t functions as a perlstaltlic pump.
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The principle on which the invention 1s based

The shortcomings o©of the already existing solutions have
been resolved by this chamber that has a shape memory for the
adjustment of the pressure 1n tyres, that 1s connected at one
end to the delivery polnt of the medium and at the other end to
the source of the medium, whereby there are fibres at a mutual

—

distance of 0.0l to 50 mm across at least part of the wall of

the chamber and/or its carrier.

In the preferred embodiment, the fibres link the walls of
the chamber and/or the chamber wall to the chamber carrier
and/or the fibres are attached to the chamber carrier and/or to

the tyre.

The delivery point and/or the source of the medium used
is/are the internal space of the tyre and/or the exterior
environment of the tyre and/or the reservoir and/or the inner
tube and/or the interior of the wvalve and/or of the regulator.

The medium can be ailr, nitrogen, another gas or a gas mixture.

In another preferred embodiment, the fibres 1nterconnect
with the opposite walls of the chamber. These fibres may connect

a wall on the 1nner diameter of the chamber to a wall on the

outer diameter of the chamber. The fibres can be parallel to

cach other or may form patterns and/or polygonal patterns and/or
they may 1ntersect or be skewed. The fibres may also eilther be

wavy and/or elastic.

In another preferred embodiment, the chamber carrler 1s a

tyre and/or its inner tube and/or an ancillary structure. This

chamber can be attached to the carriler by means of fibres. The

fibres preferably comprise a part of the bridge of the chamber

gr—

and/or of the tyre and/or of the inner tube and/or of the

anclllary structure that precludes the collapsing of the chamber
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with the exception of the effect that the tyre's deformation load

has on the chamber.

pr—
=

Either below the actual chamber 1tself and/or as a part of

the chamber, there 1s a belt that prevents the closing of the
chamber from below by the active pressure from the 1nner tube.

The belt will preferably also contain fibres.

The chamber may additionally be provided with bridging that
1s anchored to the sides of the chamber and thereby the chamber
1s protected agalnst 1ts expansion. It comprises an 1nner tube
made of an elastic material, which 1n at least a part of 1t 1s
implemented with a pattern of fibres for arresting any crack
propagation. The chamber and/or 1its carrier is/are, at least in
part, covered with a grid for arresting any crack propagation.
The solution may include a bridge, a belt and/or a grid that is

made of fibres and/or a fibre pattern designed to arrest any

crack propagation. The fibres may be textile and/or metal and/or

plastic and/or natural fibres and/or synthetic fibres and/or

nanofibers. The chamber will preferably be connected by fibres

that are wavy and/or elastic to enable the expansion of the

chamber and/or of i1ts carrier.

The chamber willl preferably, at least partially, be located
1n an area that 1s separated from the tvre material by a laver

of a different material and/or that 1s kept separated 1in an

individual removable unit. A laver of another materilial may be

comprised of fibres, of fabric and/or of film and/or another

pr—
_—

form of separator. This solution 1s designed for the wheels of

vehicles and/or of other machines and/or equipment, including

equlpment that 1s statilionary.

In another preferred embodiment, the 1nner tube 1s provided

with fibres. The fibres may be parallel and/or skewed and/or

wavy and/or elastic and/or form a pattern and/or a polygon.
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The 1nner tube will preferably be connected to the chamber

and/or to the reinflating device and/or to another device 1n

accordance with this i1nvention. The 1nner tube will preferably

be made of a non-elastic and/or an 1inelastic and/or a plastic

material and will be connected to the chamber and/or to the

reinflating device and/or another device, 1n accordance with any

of the preceding claims.

The 1nner tube 1s also additionally provided with a valve,
which, 1n addition to the 1interior of the 1nner tube from the
amblient environment, also hermetically seals the space between
the 1nner tube and the cavity formed by the tyre and the rim

from the ambient environment.

The wvalve, the rim, the tyre and/or another part of the

—

wheel are provided with an outlet that enables the aeration of

the space between the 1nner tube and the tyre and the rim.

The 1inner tube can be connected to the chamber and/or to

the reflating device and/or to another device in accordance with

any of the preceding clalms.

Another solution 1s the use of a chamber that 1s located 1n
an area that 1s mechanically separated from the tyre material.
The part 1n which the chamber 1s located 1s separated from the
tyre materilial by partitioning to arrest any crack propagation.
Part of the chamber may be located 1n a separate section, elther
physically separated from the tyre materlal or 1nslde the tyre

wall, next to the bead. It may also be located 1n the ancillary

structure, 1nserted between the tyre wall and at least one 1tem
of the set constitutling the rim, a hubcap, or the support

attached to the rim or to the hubcap. The ancilllary structure

where the chamber 1s located 1s preferably attached either to

the rim or to the hubcap or to the tyre wall. The shape of the

ancillary structure where the chamber 1s located can be adapted

on one side for a tilghter connection to the tyre wall, while on
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the other side 1t 1s dimensionally adapted 1n order to connect

tightly to the rim.

In another embodliment, the chamber 1s provided wilth at

least one regulator and at least one valve, whereas chamber K
has two ends and these two ends are closable by at least one

regulator and the valve 1s posltioned between them.

The chamber will preferably have at 1least two closable

inlets to the medium delivery polnt at opposite ends and between

these at least one 1nlet to the source of the medium or, the

pr—
=

chamber wi1ill have at least two closable 1nlets to The source of

the medlum at opposite ends, and between these at least one

inlet to the medium delivery poilnt.

The 1nlet to the medium delivery poilint 1s preferably

provided wilith at least one valve, whille the 1nlet to the source

of the medium comprises at least one valve.

The valve preferably comprises at least one of the elements

and/or contalins at least one of the elements selected from the

group comprlising: a one-way valve, a two-way valve, a multli-way
valve, Che closure element, an electronically controlled
element, an electronically controlled wvalve, a gate wvalve, an

element with reference pressure, a spring, a dlaphragm.

The regulator may be comprilised of at least the elements
and/or contalins at least one of the elements selected from the
group comprlsing:.: a one-way valve, a two-way valve, a multi-way
valve, the closure element, an electronically controlled
element, an electronically controlled wvalve, a gate wvalve, an
element with reference pressure, a spring, a dlaphragm. At least
one regulator, equlpped with at least one wvalve, 1s provided

wlith the elements needed for bidirectional operation.

The chamber and/or the device and/or the inner tube is/are
preferably located 1n the area of the tyre wall, next to 1ts

bead.
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The chamber may be located 1n the ancilllary structure,
inserted between the tyre wall and at least one 1tem of the set

constituting the rim, the hubcap, or the support that 1s

attached to the rim or to the hubcap or to the 1nner tube. At
the inlet and/or the outlet of the pump, there is a section with

a minimum speclfied volume.

The pump wlll preferably be provided wlth a three-way

pr—
p—

valve, comprising the 1nlets of the source for the pump and of

the delivery point of the pump, whereby one 1nlet 1s provided
with a wvalve, the next 1nlet 1s dilirectly connected to the pump
and the flnal 1nlet 1s 1nterconnected with the closure element.
The 1nterior wall of the pump may be fitted with a ring, whereby
the distance of 1ts outer side from the rotation axis of the
tyvre 1s equal to 1 to 1.1 times the distance of the lower part

of the pump from the rotation axis of the tyre.

The pump will preferably be 1n the shape of a curved hollow

channel, at least one ©peripheral wall which 1s at least

pr—

partially formed by at least one section of the palr of surfaces

that lie 1n the longitudinal direction of the pump and that are

positioned mutually at an angle of o = 0 to 120°, whereas if the

—
=

angle were o > 0°, it would be placed at the connecting edges of

these surfaces, located on the far side of tThe central cross

sectional area of the pump.

The length of the chamber will preferably be greater than

the length of the tyre circumference that has not been deformed
by contact with the ground. The length of the chamber 1n 1ts
preferred embodiment 1s 1less than the 1length of the tyre
cilrcumference that has not been deformed by contact with the

ground.

The ends of the chamber may be adjacent to each other or
they may Dbe closer than 10% o0of the length of the tyre

clrcumference To each other.
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This 1nvention also involves a tyre and/or an inner tube

and/or a rim and/or an ancillary structure adjacent to the tyre

and/or a wheel and/or a chamber and/or reinflating equipment

"hat is/are fitted with at least one of the devices that 1is

1dentified above.

An explanation of the drawings 1n the figures

In accordance with this i1nvention chamber with shape memory
for adjusting the pressure 1n the tvres 1ts speclific embodiments

wlll be described 1n greater detall, 1n the attached drawlngs.

In Fig. 1.1 the chamber 1s placed on a surface. Figures 1.2, 1.3
and 1.4 depict the deformation of the tyre. Fig. 2.1 shows the
selected rectangle of the 1nner tube surface at the polnt where
the damage oCccurs. Fig. 2.2 deplcts a puncture. Crack
propagation 1s shown 1n Fig. 2.3. Fig. 2.4 1ntroduces the

adjustment that was applied to the tyre. Figures 2.5 and 2.6

show fibres. Fig. 3.1 deplcts the tvyvre together with the 1inner

tube and the wvalve. In Fig. 3.2 the 1nner tube has expanded,

pr—
—

whereas 1n Fig. 3.3, 1t already occuples the entire volume of

the tvyre. Fig. 3.4 depicts the wvalve being 1nserted to 1ts final
position. Fig. 3.5 shows the final status. Re—-1nflating from the

source 1s 1llustrated 1n Figures 4.1 to 4.0. Figures 4.7 to 4.9

deplct the 1ntegrated wvalve, while Filigures 5.0 to 5.5 1llustrate

the functioning of this wvalve and Fig. b.6 deplcts 1ts

particular embodiments. Figures ©6.0a and ©.0b show a regular car

tyre with an 1nner tube, while the design of a tyre with a ring
inside 1t 1s depicted 1n Figures ©o6.la to ©.3b, while the

separate part 1s shown 1n Figures 7a and 7b.

Examples of 1mplementing the technical solution

The 1nvention wilill additionally be 1llustratively described

using 1ndividual examples.

Example 1
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Chamber K with shape memory for adjusting the pressure 1n

tyre P, which comprises a part of tyre P or that 1s adjacent to

the wall of tyre P and 1s connected at one end to the interior

of tyre P and at the other end to the external environment O, 1S

1n the shape of a curved hollow channel.

If peristaltic chamber K wilth shape memory 1s attached to
tyre P and 1t 1s compressed towards the axis of tyre P, chamber
K closes Dbased on a mutual contact between the upper and the

lower walls of chamber K. The upper and the lower walls are

located on different radiliili and they therefore have different

p—

clrcumference lengths. For example, 1f chamber K has a height of

1l mm and 1t surrounds the entire circumference of tyre P, the
difference between the lengths of the upper and the lower walls

will be 2 x pi1i x 1 mm, 1.e. .28 mm. At each revolution,

therefore, shearling between the upper and lower walls 1n the

range of 6.28 mm willl occur. This shearing will create friction,

thereby destroying the walls of chamber K and also generating

heat.

The deficiencles mentioned above are largely eliminated by
chamber K with shape memory for pressure adjustment 1in tyre P,
that constitutes a part of the tyre or 1s adjacent to the tyre
wall and, 1n accordance wilith the present 1nvention, 1s connected

at one end to the 1nterior of the tyre or to the chamber K

delivery polnt and at the other end to external environment O or
to the source for the chamber. If anchoring fibres are to be
gulded across chamber K, with a span of 0.5 mm, for example,

then the shear willl only accumulate between these fibres and

wil] not Dbe transferred Dbehind them. There the shear 1s

pr—

distributed evenly along the entire length of chamber K. Also

diminished 1s the maximum possible size of the shear. The filbre
can be anchored to the opposite wall of chamber K or to a
component that 1s connected to 1t. It may, for 1nstance, be
looped around chamber K to anchor together the lower and the

—
=

upper walls of the chamber, or designed to 1ntersect one wall of
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the chamber and to become anchored to the surroundling material.

The filbres can only be connected to the components described 1n

a portion of their length and/or of their number and then in the

other portion of thelr length be connected to other elements

that are not described here.

Example 2

In Fig. 1.1 chamber K 1s placed on surface SP, which may,

for example, be the 1nner tube of tyre P or one of the actual

layers of tyre P or even an entirely other part that 1s located
on the wheel. The chamber may then be covered with an additilional
layer, so that, for example 1f layer SP 1s actually meant to be
the layer of tyre P and chamber K 1s on 1t together wilith another
layer of the tyre, the external appearance of tyre P does not
need to be different than that of a reqular tyre. Chamber K,
which can be viewed on the i1mages from above, has the shape of a

hollow tube, 1.e. we do not see 1nside 1t.

In Fig. 1.1, the fibres that are guided across chamber K

are connected both to 1t and to layer SP. In Fig. 1.2, the

location of chamber K 1s affected by deformation of the tyre,

which arrives 1nto chamber K from the left and deforms and rolls
ahead the chamber wall, resulting 1n a dilatation of fibres VL
in direction from left to right. In Figures 1.3 and 1.4 the
deformation has already progressed further and the fibres on the
left side are re-adjusting. The deformation does not accumulate
beyond the extent that the fibres permit. Otherwise 1t could

pr—

happen, for example, that the deformation could accumulate for

the entire pericd of a revolution and would be released only

pr—
p—

once per revolutlion i1in the form of shearing of the upper wall of

chamber K agalnst the opposite, lower, wall of chamber K at a
single point. This would weaken this place, which would then
also become a natural candidate for shearing during the
subsequent revolution, and with each revolution, this trend

would 1ncrease and this place would rapidly be destroyed. Fibres
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SP, however, distribute this potential destruction across a

pr—

greater part or the entire length of chamber K. This example

describes a solution 1Implemented by using a peristaltic pump;

similarly, however, 1t 1s also appllicable to other pumps, where
the opposite walls of the pump come 1nto a contact with each

other, e.g. a diaphragm pump.

Example 3

By default, the 1nner tube of the tvre 1s produced from an

elastic material. Fig. 2.1 shows the selected rectangle of the

pr—

inner tube surface at the point where damage does occur, for

example by puncturing. In Fig. 2.2 the puncture 1n the 1nner

tube 1s marked by a cross, together with a dot. Since the 1nner

tube 1s made of an elastlic materlal and the pressure 1nside 1t

1s high, punctures spread 1n the form of a c¢rack that almost
1mmedlately causes a rupture and a loss of pressure 1n the 1nner
tube. This 1s shown 1n Fig. 2.3 as a freehand grey lilne; the
crack propagates across the rectangle, and perhaps even behind
1t, through the surface of the 1nner tube. Thilis can be
prevented, however, 1f an adjustment of the 1nner tube 1s
implemented as 1s shown 1n Fig. 2.4. In Fig. 2.4, the 1nner tube

1s fitted with a fabric or another grid that willl prevent the

crack from spreading. Thereby the length of the crack will reach

only as far as to the nearest fibre of the grid. This 1s an

advantageous solution, especlally 1n comblnation wlth

reinflating tyres, that will gradually reinflate, compensating

for the alr escapiling from the i1nner tube and 1f the actual 1inner
tube also represents a carrier for a peristaltic or another type

of pump, the 1nflated 1nner tube will support this pump 1n 1ts

working position. A similar effect can be achieved by replacing

or coverlng the 1nner-tube materilial with a non-elastic material

or a material that 1s resilistant to crack propagation. Eilther the
entlire 1nner tube or only 1ts exposed parts, e.g. the tread, can
be covered. The fibres do not need to have a sguare pattern, as

shown 1n Fig. 2.2 Dbut, for example, they can also have
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triangular or other kinds of patterns. The fibres can also be

arranged diagonally, which will ensure that the 1nner tube can

be stretched during the filling of the tvyre, while 1f Dbecauses

"he fibres are moving away from each other, they will still

capture and define the maximum length of the crack. The filbres

may also be wavy, as can be seen 1n Fig. 2.5, and thereby enable

the stretching of the 1nner tube as 1s shown 1n Fig. 2.6,

whereby the fibres re-adjust a little and the space between them

lncreases, but the fibres will sti1ill define the maximum crack

length (between them). The fibres may also be produced from a

— —

comblnation of textile and rubber materials as 1T 1s used, for

example, for elastic bands that are used 1n clothes, that are

elastic but also have a defined maximum length at which the

stretching 1s terminated at this pre-defined length. These

rubber-bands, for example, are spirally brailded with a varn and

have a predetermined length.

The 1nner tube may also be made from 1nelastic or plastic

materials, whilich ensures thelr essential Impermeabllity, such as
for 1mpermeable textiles, foils, carbon and other similar types

of products. This prevents any rapld deflation, or for example,

in the case of using carbon, 1t 1ncreases 1ts puncture
resistance. An 1nner tube of this kind may then advantageously

constitute a pump for re-inflating tyres.

Example 4

By default, the inner tube D of tubed tyre P 1s separated

from 1ts eXternal environment O by a valve, whereas the space

petween tyre P and 1nner tube D 1s not hermetically separated

from 1ts surroundings. If the 1nner tube D 1s punctured, alr

from the 1nner tube D 1Immediately escapes 1nto tyre P and

p—

subsequently around valve V out of the tyre-rim assembly. This

instant deflation 1s highly dangerous and represents one of the
major disadvantages of tubed tyres. It 1s possible to create

tyre P, which although 1t has an 1nner tube D that normally
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secures tThe hermeticallity 1tself, the actual tyre P 1tself 1is

additionally hermetically separated from 1ts external

environment O. Thils makes sense, especlally with regard to the

self-inflatable tyre P, 1n which the inner tube D acts primarily
as the carrier of a reinflatable device; 1n the case that any

defect appears, however, this combination will have the same

degree of resistance agalinst rapild deflation as tubeless tyre P.

This 1s achleved 1n the followling manner. Inner tube D 1s
fitted with wvalve V, which, 1In addition to sealling the 1interior
of 1nner tube D, also hermetically separates the space Dbetween
lnner tube D and the cavity formed by tyre P and the rim from
their surroundings. In this manner, valve V has a similar
sealing function as the usual valve of a contemporary tubeless

tyre.

pr—
=

Since valve V would prevent the necessary degree of

inflation of 1nner tube D and would thereby prevent the

possibility of forcing the air out of tyre P, so that 1nner tube

pr—
—

D could assume 1ts proper position and fill the entire volume of

tyre P, the valve or the wheel assembly must be provided with an
outlet that enables venting the spaces between 1nner tube D and

tyre P and the rim. After this venting, the outlet 1s closed and

thereby prevents any further leakage of alr from tyre P. Closing

the outlet 1n thils manner does not hermetically seal the

interior of tyre P from 1ts external environment O until the

commencement of venting the ailr from the space between tyre P

and 1nner tube D.

The wvalve, 1n accordance wilith the present 1nvention, may

have a similar shape to that of the current tubeless wvalve that

has the shape of a plug, which has to be forcibly drawn 1nto 1ts

yo—
p—

position 1n the rim. If, prior to the final fitting—-in-place of

the valve V body, there should be a leak 1n the side of wvalve V,
for example, or another gap appears between the rim and the body

of valve V through which alr can escape, whlle 1nflating 1nner
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tube D, tyre P will also be vented through this gap. After

inflating 1nner tube D to the same full volume as tyre P and

forcing alr from between i1nner tube D and tyre P, 1nner tube D,

by 1ts own pressure, can 1nsert valve V to 1ts final position in
the rim and thereby seal the entire system. The wvalve can also
be fitted 1nto 1ts final position eilther manually or else
mechanically, or 1t can be sealed to the rim by means of a nut
with a gasket, 1n a simllar manner as 1s currently used 1n the

case of tubeless valves. It 1s also possible to vent the space

between the tyre and the rim through an additional gap or

outlet, which 1s subsequently sealed. Alr can, for example, Dbe
forced out between tyre P - around 1ts bead - and the rim, untill
the moment at which the pressure of 1nner tube D on tyre P and

1ts bead 1s sufficient to enable the bead to snap 1nto 1ts

proper position 1n which 1t 1s sealed against the rim. The bead

may also be fitted into the side of the rim, for example, with a

gap or a channel that enables the air to escape and after the

bead snaps 1nto 1ts filinal position this gap will disappear soO
that 1t actually no longer connects the cavity between tyre P

and 1lnner tube D to 1ts surroundilngs.

Fig. 3.1 depicts tyre P with 1nner tube D and valve V.
Whereas 1nner tube D 1s 1nflated through valve V, as 1s shown by
the continuous arrows, the air from the wheel space around 1nner
tube D (marked 1n grey) 1s forced out around valve V and 1nto

the atmosphere, as 1s 1ndicated by the dotted arrows. Fig. 3.7

11llustrates the expansion of 1nner tube D, as 1s 1ndicated by
the dashed arrows, and while valve V abuts the rim; 1ts wall,

however, 1s provided with a channel that continuously wvents air

from the space between 1inner tube D and tyre P and rim R, as

indicated by the dotted arrows. In Fig. 3.3, 1nner tube D
already occuples almost the entire volume of tyre P, with the
exceptlion of a small area located around the actual valve V; the
pressure of 1nner tube D increases and pushes onto valve V untill
1t 1s 1nserted 1nto 1ts final position (depicted 1in Fig. 3.4),

at which point there 1s only a minimal amount of or no residual
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alr Dbetween tyre P and 1nner ftube D. After tyre P has Dbeen

reinflated to 1ts operational pressure, the system stabllises 1n

the status shown 1in Fig. 3.5. In the event of any 1mminent

destruction of 1nner tube D, the alr 1n 1nner tube D escapes
only 1into the area that 1s enclosed by tyre P, rim R and the
valve of 1nner tube D. Thils solution 1s advantageous 1f the
inner tube 1s supplied for the tyre or for the tubeless tyre to
speclfically be the carrier of a pump device, a peristaltic pump

p—

for example, or a source of compressed alr to be utillised for

driving the mechanical equipment. This example describes the

solution whereby the alr that 1s forced out from the 1nner tube
escapes around the valve, though 1t may, simllarly and
advantageously, escape from the wheel assembly through another

—
=

polnt, 1f the assembly, after dispensing the requilisite volume of

alr, has been re-sealed.

Example 5

The applicant additionally descrilbes 1n the present
invention a new solution that enables 1inflation 1n both of the
directions of rotation of the tyre, while ensuring relief of the
chamber by means of 1nternal or external circulation whereby,

—

with the exception of during 1nflating, air 1s transported only

through the enclosed chamber or 1t 1s returned to the place from

which 1t was taken. For example to the tyre, the reservolr or to

the external environment of the tyre. A solution 1like thils 1s

shown 1n Figures 4.1 to 4.6, 1n which Fig. 4.1 depicts
reinflating from the source, e.g. from the external environment

of the tyre, via a peristaltic pump and a right-hand regulator

that has diaphragm B, formed 1n thils case by a referential space

wlith a dilaphragm, but 1t can also be of a different type,

electronic or mechanical, or utilising a vane, a blade, a spring

etc.; 1n principle any method that arrests or slows down the

p—
p—

flow of alr through the specific i1nlet to the delivery polnt of

the pump which, 1n this case, 1s a tyre. If the tyre - the

—
=

delivery point of the pump - 1s underinflated, the diaphragm of
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regulator A closes the 1nlet and a vacuum 1s formed 1n the pump,

which opens the 1left-hand 1nlet wvalve LVV and 1nitiates the

sucking of air 1nto the chamber and then pushes 1t around

diaphragm B to the delivery point of the pump - to tThe tyre - as

ldentified by the dashed arrows. Both diaphragm A and dlaphragm

B attempt o eject because they Dboth respond to Che

underpressure 1n the tyre; diaphragm B, however, 1s moved by the

alr that flows from the chamber. If the regulator comprises an

element that 1s not moved by the flowing air, 1t 1s possible to

lncorporate a separate one-way valve next to 1t, one that wil.

release thilis air from the pump to the tyre. A unidirectilional

pr—

valve of this kind can be 1nstalled for each of the regulators

or for each 1nlet from the chamber to the tyre. Fig. 4.2 depicts

—
e

the scenario 1n the case of a properly 1nflated tyre. The

regulators’ diaphragms are retracted and the air circulates 1in
the dilrection 1ndicated by the dashed arrows. Figures 4.3 and
4.4 show the same situation, but the wheel 1s rotating 1n the

—

opposite direction and thereby the direction of the air-flow has

also reversed, which results 1n the opposite engagement of the

individual elements 1n comparlison with Figures 4.1 and 4.2.

Figures 4.5 and 4.6 1llustrate thelr unilification 1nto a single

regulator, 1n this 1nstance wilith a single diaphragm; a regulator

with two or more dilaphragms can also fulfil a similar function,

however. The tyre shown 1n Fig. 4.5 1s underinflated and the

diaphragm has been ejected and this closes the left-hand 1nlet

o the chamber. At the same time the diaphragm has been pushed
aside by the air flowing out of the left-hand outlet from the
chamber and air 1s now flowing 1nto the tyre. On the right-hand
si1de a vacuum has formed which opens the right-hand 1inlet wvalve

PVV and starts sucking air from the source for the pump until

the tyre has been relinflated and the diaphragm has Dbeen

retracted 1nto the regulator. The regulator 1llustrated 1s not
necessarilily a dlaphragm regulator; 1t may be based on a blade,
be electronic, a wvane, a spring or another mechanical device.

Inlet valves PVV and LVV can be comblned as a single 1nlet valve
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JVV, which may substitute one of these or be anvywhere else 1n

the circuit. Such a situation 1s depicted 1n Figures 4.7 to 4.9.

In Fig. 4.7, wvalve JVV 1s 1located 1n a place between the

origlnal location of wvalves LVV and PVV. Also 1ndilcated 1s the

deformation of chamber K, which 1s marked with grey tips that
interrupt the chamber sequentially at 6 different points. In
fact, thilis represents a single 1nterruption of the chamber that

occurs s1x Times consecutively, with the proviso that this

interruption progresses pbetween these positions following the
directions of the dotted arrows. The starting-point of the

deformation 1s 1dentilified as 4D and 1ts end-polnt 1s shown as

KD. The delivery point of the pump (1n thilis example the tyre,

although there can also Dbe another reservolr and another

—

delivery point) 1s deflated and the diaphragm of the regulator

closes the right-hand inlet to chamber K.

Fig. 4.8 1llustrates a situation 1n which the deformation

has shifted from point ZD to the grey-tip poilints along the
dotted arrow. The gas, 1n this example the air enclosed 1n
chamber K, originally from Dbetween the diaphragm of the
regulator and polint ZD, has now expanded to the grey-tilp poilnt
whlle 1ts pressure reduced and a vacuum was created there with a
pressure lower than that of the source for the pump. In this
example the pressure of the external environment 1s 0O, which

represents 1 atmosphere. AT the same time, the ailr that was

orlglnally present 1n the area between polnt ZD and the current

location of the tip was fed 1n the direction of the dotted arrow
to the left part of chamber K and additionally around regulator

R to the tyre.

In Fig. 4.2 the tip of the deformation has already shifted

through the chamber behind the connectling poilnt of wvalve JVV,

whereupon 1t came 1nto contact with the wvacuum created 1n this

part of the chamber; the JVV 1s openling and the pressure 1n this

part 1s evened up with the pressure at the source for the pump.
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In Fig. 5.0 the deformation shifts to point KD, while 1n

the chamber to the left of 1t the air 1s additionally compressed

and 1s then fed to the tvyvre, while 1n the chamber to the right

of the deformation the suckling of alr through the JVV contlnues

to take place. If the deformation then leaves the chamber, as

indicated 1n Fig. 5.1, 1n which the tilp does not 1i1interrupt

chamber K, wvalve JV closes and the tyre pressure f1lls the

entire chamber, as 1ndlcated by the dotted arrow, around the
diaphragm of regulator R to chamber K. The volume of alr 1n the
tyre and 1n the chamber has 1ncreased 1n accordance with the

volume sucked-1n from the surroundings, as 1ndicated 1n Figures

4.9 to 5.0.

Another possibility 1s that before the deformation leaves

the chamber at polnt KD, this deformation again affects chamber

K 1n another area, for example 1n point ZD, as shown 1n Fig.

5.2. Until this moment, the sucking of alr via the JVV and 1ts

feeding i1nto the tyre has taken place as 1ndicated by the dotted

arrow by the regulator. From the termination-poilnt of the

deformation at the point KD wvalve the JVV 1s c¢losed and the

pressure evens—-up towards the deformation 1llustrated Dby the

grey Lips. The evening-up of the pressure from the tyre to the
chamber 1s 1ndicated by a dotted arrow on the regulator R.
Simultaneously, on the other side of the deformation and towards
the end of the chamber closed by the diaphragm of regulator R

the original wvacuum sti1ll remalins and thereby this area does not

need to be vented again and thilis pump will have a greater dedrees

of efficacy than the pump described 1n Fig. 5.1.

In Fig. 5.5 the deformation has already shifted and the new

cycle continues and so does the compression of ailr 1in the tyre.

Valve JVV may also be placed differently than described 1in

these examples; for 1nstance, 1t does not need to be connected

—
=

directly to the chamber that passes through the area of

deformation, but 1t can also be closer to the regulator or to a
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part of one or both of the regulators. Depending on the
conditions, an embodiment can be selected with the advantage

that when 1t 1s placed next to one of the outlets of the

chamber, 1n or opposite to the direction of deformation;

reinflating will still function, however, regardless of the

direction of rotation of the tyre.

The wvalve 1s described as beilng unidirectional, however 1t
can be of any type that provides the necessary features, e.g. a
two-way valve, a controlled wvalve, a multi-way wvalve, the
closure element, the electronically-controlled element, an
electronically-controlled valve, a gate wvalve, an element with

referentlial pressure, a spring, a diaphragm.

Silmilarly, the regulator may also comprise any similar

device.

In order to ensure the Dbi-directional operation of the
pump, 1t 1s also possible to use a simple valve together with a

ball, a flap or a slide, which 1s moved by pumped alr that

closes unwanted directions and opens the desired air-flow

directions. A valve of this type 1s shown 1n Fig. o.0. The

I

forces that are Jgenerated, for example, by means of a

peristaltic pump are sufficient even 1n a rotating tyre, to
shift the element and to maintain 1t 1n the required position.

The arrows 1n the figures show how the pumped alr works with a

speclfic element and also how the alr 1s thereby redirected 1n

the requisite direction and how pumplng 1s ensured or the 1nput

to or output from a peristaltic pump, either, for example, a
classic one-way pump or one with internal or external

circulation, etc., but also to/from other pumps.

Example 6

Another solutlion 1s To uUse a pressure-release valve. Any
pump and peristaltic chamber can also be used to release air

from tvyres; 1n this case the alr can be pumped out of the tvyre
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1n the direction of the pressure-release valve. The pressure-

pr—
e

release valve can be set so that, for example, 1t swilitches off

at a pressure of 10 atm., thereby releasing the air. If, for

example, the optilmum tyre pressure 1s 3 atm. and this 1s

exceeded to 3.1 atm., the pump will start pumping alr 1n the

direction of the pressure-release valve. At the moment when the
pressure 1n the pump exceeds 10 atm. next to the pressure-

release valve, the wvalve will open and the pump willl drain the

excess alr away through 1t. A pressure-release valve set at 10

atm. 1s both simple to operate and also very safe. It 1s not the

actual tvre pressure that opens 1t; 1t opens only based on the
poslitive pressure provided by the pump. The pump can Dbe
controlled by a regulator, a dlaphragm or by other means; 1t may

be unidirectional or bidirectional and have 1nternal or external

clrculation or any other peristaltic or other type of pump.

Example 7/

—
—

The 1nvention 1s additionally related to the bridging otf

the 1nner tube. Figures 6.0a and 6.0b below 1llustrate the usual

tubed car tyres. If there 1s a chamber K created underneath the

tread, the tread willl lose part of 1ts camber and may begln to

collapse. This 1s 1llustrated 1in Fig. ©o©.0b, 1n which tyre

pressure 1s acting 1nternally on all 1ts walls, with the

exception of the tread where the chamber K 1s located. The

pressure on the tyvre walls sets these sides apart, whille, on the

other, 1t pulls the tread down, thereby 1nadvertently closing
chamber K. This can be prevented by the solutlion described

below.

In Fig. ©o.lb, 1n this example of a bicycle, a chamber K 1s

created on 1nner tube D. Thereby, however, the original tyre

tread would lose the support of 1nner tube D and would therefore

collapse, as shown 1n Fig. 6.l1lb. This collapse would be caused

—

by the pressure of the 1inner tube on the walls of tvre P,

whereby the tread 1s pulled down and at the same time flattens
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and expands 1n wilidth. This kind of collapse can be avoilided by

bridging chamber K, which 1s anchored to the sides of the

chamber and thereby protecting the chamber agailnst becoming

dilated. The bridge may have the shape of the arch that 1n this
case also retalns the arched shape of the tread. However, the

chamber, 1n accordance wilith the tread, c<¢an have any shape.

Beneath the actual chamber a belt 1s then created, that by the

pressure of the actual 1nner tube D prevents closing chamber K

p—
p—

from below. The belt ensures that the 1nner tube 1n the place of

chamber K does not exceed the diameter equal to, or smaller,

than the lower dilameter of chamber K. Fig. 6.2a shows bridging W
above the chamber anchored at the poilints that are marked X, with

a full arched wvault above the bridge that 1s formed beneath the

tread. Chamber K has so far Dbeen 1llustrated excluding the

places of deformation caused by the road and the chamber has

been open. In Fig. 6.2b the chamber 1s deformed through contact

pr—
—

wlith the rocad 1n the direction of the arrows until this

deformation causes the desired closing of chamber K by the

pr—
=

deformation of the tread and the camber towards the 1nterior of

chamber K.

Example O

The peristaltic chamber 1n the wall of the tyre can be a

—

source of the 1nitiation and propagation of cracks that endanger

the operational 1life of tyres. The solution 1s a chamber K

created 1n a part that 1s physically separated from the

structure of tyre P. By means of this separation the crack 1s
then arrested. This can be seen 1n Fi1g. 7a. Another solution 1s
that of forming a chamber K 1n a part connected with the tyre,
though a barrier preventing the propagation of the crack, such
as a textile wall, foill or other Dbarrier material 1inserted

between the parts, which will either redlrect the crack or halt

1t. This can be seen 1n Fig. 7b.

The examples describe uslng vehicle tvyres; however theilr



10

CA 02959582 2017-02-28

WO 2015/193838 PCT/IB2015/054600
21 -

advantages can be useful 1n any machlnes that use alr-filled

tyres, 1ncluding such stationary machinery as 1lifts, conveyor

belts on which the belts are stretched on tyres, etc.

Industrial utility

In accordance with this 1nvention, the chamber with shape

memory for the pressure adjustment of tyres will find 1ts

application 1in the manufacturing of new tvyvres as well as for the

g

adjustment of exlsting tyres, for both passenger and utility

vehicles.
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PATENT CLAIMS

1. A chamber, with a shape memory for the pressure adjustment of

tyvres, that 1s connected at one end to the medlum delilivery
polnt and at the other end to the source of the medium, 1is
characterised by the feature that fibres are 1nstalled across
at least a part of the wall of the chamber (K) and/or of 1its

carrlier at a distance of between 0.001 and 200 mm.

. The chamber, 1n accordance with claim 1, is characterised by

the feature that fibres connect the walls of the chamber (K)

and/or the wall o

- The chamber (K) to the carrier of the

I

chamber (K) and/or the fibres are placed on the carrier of the

chamber (K) and/or on the inner tube (D).

. The chamber, 1n accordance with claim 1 or 2, 1s characterised

by the feature that The medium delivery point and/or a source
of the medium 1s the 1nterior of the tyre (P) and/or the
external environment of the tvre (P) and/or the reservoir
and/or the inner tube (D) and/or the interior of the wvalve

and/or of the regulator.

. The chamber, 1n accordance with any of the previous claims, 1is

characterised by the feature that the medlum 1s eilther air,

nitrogen or another gas, or a Jgas mixture.

. The chamber, 1n accordance with any of the previous claims, is

characterised by the feature that the fibres connect the

opposite walls of the chamber (K).

. The chamber, 1n accordance with any of the previous claims, is

characterised by the feature that the fibres 1nterconnect the

wall of the 1nner diameter of the chamber (K) with the wall of

the outer diameter of the chamber (K).
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10.

11.

12.

13.

14.

13-

The chamber, 1n accordance with any of the previlious clalms, 1is
characterised by the feature that the fibres are arranged 1n

parallel to each other.

. The chamber, 1n accordance wilith any of the previous claims, 1is

characterised by the feature that the fibres create patterns

and/or polygonal patterns, and/or they intersect.

. The chamber, 1n accordance with any of the previous claims, is

characterised by the feature that the fibres are skewed.

The chamber, 1n accordance with any of the previous claims,

is characterised by the feature that the filibres are wavy

and/or elastic.

The chamber, 1n accordance with any of the previous claims,
i1s characterised by the feature that the carrilier of the
chamber is the tyre and/or the inner tube (D) and/or the

ancillary structure.

The chamber, 1n accordance with claim 11, is characterised
by the feature that the chamber 1s connected to the carrier by

the fibres.

The chamber, 1n accordance with any of the previous claims,
is characterised by the feature that the flbres constitute a

feature of the bridge (W) of the chamber (K) and/or of the

tvre (P) and/or of the inner tube (D) and/or of the ancillary

pr—

structure, whilch prevents the collapse of the chamber (K),

with the exception of the effect that the tyre's deformation

load has on the chamber (K).

The chamber, 1n accordance with any of the previous claims,

1s characterised by the feature that under the actual chamber

pr—

and/or as part of the chamber, there 1s a belt fto prevent

closing the chamber from below by means of the pressure of the

lnner tube 1tself.
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15. The chamber, 1n accordance with claim 14, is characterised

by the feature that the belt contalns fibres.

16. The chamber, 1n accordance wilith any of the previous claims,

1s characterised by the feature that the chamber 1s provided

with a bridge that 1s anchored to the sides of the chamber and

thereby the chamber 1s protected against dilatilon.

17. The chamber, 1n accordance with any of the previous claims,

is characterised by the feature that 1t comprlses an 1lnner

tube, which 1s made of an elastic material and 1s at least

partially provided with a pattern of fibres for arresting

crack propagation.

18. The chamber, 1n accordance with any of the previous claims,

is characterised by the feature that the chamber (K) and/or

—

1ts carrler 1s at 1least partially covered with a grid for

arresting the propagation of cracks.

19. The chamber, 1n accordance wilith any of the previous claims,

is characterised by the feature that bridging and/or the belt

and/or the pattern for arresting the propagation of cracks

and/or the grid is made of fibres.

20. The chamber, 1n accordance with any of the previous claims,
is characterised by the feature that the flbres are textile
and/or metal and/or plastic and/or natural £fibres and/or

synthetic fibres and/or nanofibers.

21. The chamber and/or the carrier of the chamber, 1in accordance
with any of the previous claims, is/are characterised by the

feature that 1t i1is/theyv are connected to fibres that are wavy

and/or elastic enough to enable the dilation of the chamber

(K) and/or of its carrier.

22 . The chamber, 1n accordance with any of the previous claims,

is characterised by the feature that 1t 1s located, at least

partially, 1n the section that 1s separated from the tyre
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material by a layer of another material and/or that is located

1n a separate removable unit.

23. The chamber, 1n accordance with claim 22, 1is characterised

—
—

by the feature that the layer of other materials consists otf

—
p—

fibres, a fabric and/or a film and/or another form of

separator.

24, The chamber, 1n accordance with any of the previous claims,

igs iIntended as a wheel either for the vehicle and/or another

machine and/or equipment, 1including statlionary equipment.

2b. The 1nner tube, characterised by the feature that 1t 1s

fitted with fibres.

26. The lnner tube, 1n accordance wlth clalm 25, is

characterised by the feature that the fibres are parallel
and/or skewed and/or wavy and/or elastic and/or form a pattern

and/or a polygon.

27. The inner tube, 1in accordance with claim(s) 25 and/or 26, 1is
characterised by the feature that 1t 1s connected to the
chamber (K) and/or to the reinflating device and/or to another

device 1n accordance wilith any of the previous claims.

28. The 1nner tube, characterised by the feature that 1t 1s
produced using non-elastic and/or 1nelastic and/or plastic

material.

29. The lnner tube, 1n accordance wlth clalm 28, is
characterised by the feature that 1t 1s connected to the
chamber (K) and/or to the reinflating device and/or to other

devlices 1n accordance with any of the previous claims.

30. The 1nner tube, characterised by the feature that the 1nner
tube 1s equipped with a wvalve, which, 1n addition to
hermetically sealing the 1nterior of the 1nner tube from 1ts

surroundings, also seals the space between the 1nner tube and
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Che cavity formed by the tyre and the rim from 1ts external

environment.

pr—
p—

31. The inner tube and/or a chamber, 1n accordance with any of

Che previous claims, 1is characterised by the feature that the

—

valve, the rim, the tyre and/or other parts of the wheel are

provided wilith an outlet to enable venting the spaces between

the 1nner tube and the tyre and the rim.

32. The inner tube, in accordance with claim(s) 30 and/or 31, is
characterised by the feature that 1t 1s connected to the
chamber (K) and/or to the reinflating device and/or to another

devlice 1n accordance with any of the previous clailms.

33. The chamber with shape memory for pressure adjustment 1in

tvres, which 1s a part of the tyre or 1s adjacent to the tyre

—

wall, or 1s part of a wvehicle wheel, and 1s connected at one

end to the medium delivery point and at the other end to the
source of the medium, is characterised by the feature that the

chamber (K) 1s located 1n an area that 1s mechanically

separated from the tyre materilal.

34. The chamber, 1n accordance with any of the previous claims,
is characterised by the feature that the area wlth the chamber
(K) 1s separated from the tyre material by partitioning to

prevent any propagation of cracks.

35. The chamber, 1n accordance with any of the previous claims,
1s characterised by the feature that the ©part where the
chamber (K) 1s located 1s an 1ndependent component that 1s

physically separated from the tvyre material.

36. The chamber, 1n accordance with any of the previous clalms,

i1s characterised by the feature that the part wlth the chamber
(K) 1s located 1in a wall of the tyre (P), next to the bead.

37. The chamber, 1n accordance with any of the previous claims,

is characterised by the feature that 1t 1s located 1n the



10

15

20

25

30

CA 02959582 2017-02-28

WO 2015/193838 PCT/IB2015/054600

33.

39.

40,

41.

42 .

D77 -

ancillary structure that 1s 1nserted between the wall of the

tyre (P) and at least one part of the assembly 1s formed by

the rim (R), a hubcap, or a support connected to the rim (R)

or To the hubcap.

The chamber, 1n accordance with any of the previous claims,

is characterised by the feature that the ancillary structure

to the chamber (K) 1s firmly attached to the rim (R) or to the
hubcap or to the wall of the tyre (P).

The chamber, 1n accordance with any of the previous claims,

i1s characterised by the feature that the shape of the

ancilillary structure together with the chamber (K) 1s adapted

on one side for 1ts tight connection to the wall of the tvyre

p—

(P), while from the other side 1t 1s dimensionally adapted for

1ts tight connection to the rim (R).

The device for adjusting the pressure 1n tyres that consists
of a chamber with shape memory that 1s elther a part of the
tyre or 1s adjacent to the tyre wall or 1s a part of a vehicle
wheel, 1is characterised by the feature that the chamber 1s
equlipped with at least one regulator and at least one valve,
while the chamber (K) has two ends and both these ends can be
closed by at least one regulator and the valve 1s positiloned

between them.

The devilice, 1n accordance with claim 40, is characterised by
the feature that the chamber has at least two closable 1nlets
at 1ts opposite ends to the medium delivery poilint and between

Cthese at least one 1nlet to the source of the medium.

The devilice, 1n accordance with clailm 40, 1s characterised by

the feature that the chamber (K) has, at 1ts opposite ends, at

least two closable 1nlets to the source of the medium and
between these, at 1least one 1nlet to the medium delivery

polnt.
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43. The device, 1n accordance with c¢laim(s) 41 and/or 42, 1is

characterised by the feature that the 1nlet to the medium

delivery poilnt 1s provided with at least one wvalve.

44, The device, 1n accordance wlith c¢lailms 471 to 43, is

I

S5 characterised by the feature that the 1nlet to the source of

the medium 1s equipped with at least one valve.

45. The device, 1n accordance with c¢laims 41 co 44, 1is
characterised by the feature that the valve comprises at least
one element and/or contalins at least one element selected from

10 the group: a one-way valve, a two-way valve, a mnmulti-way
valve, the closure element, the electronically-controlled

element, the electronically-controlled wvalve, the gate wvalve,

an element with referential pressure, a spring, a diaphragm.

40. The device, 1n accordance with c¢laims 41 to 45, 1is
15 characterised by the feature that the regulator comprilises at
least one element and/or contains at least one element

selected from the group: a one-way valve, a two—-way valve, a

multl-way valve, che closure element, an electronically-
controlled element, an electronically-controlled wvalve, a gate
20 valve, an element with referential pressure, a spring, a

dliaphragm.

47, The device, 1n accordance with c¢laims 41 to 46, 1is
characterised by the feature that at least one regulator
comprising at least one valve 1s equlpped with the reqgquilsite

25 elements for bidirectional operation.

48, The chamber and/or the device and/or the inner tube, 1in
accordance wlth any of Che previous clalms, is/are
characterised by the feature that it is/they are placed in the
wall of the tvre (P), by 1ts bead.

30 49. The chamber, in accordance with any of the previous claims,

is characterised by the feature that 1t 1s placed 1in the

ancillary structure that was 1nserted between the wall of the
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00

tvre (P) and at least one part of the assembly comprising the
rim (R), a hubcap or a support connected to the rim (R) or to

the hubcap.

The chamber, 1n accordance with any of the previous claims,

is characterised by the feature that 1t 1s located on the

inner tube of the tvyre (P).

The device, 1n accordance with claim 5 Or o, 1s

characterised by the feature that of the 1input and/or the

y—

output of the pump (K) there 1s a part wlth a minimum defined

volume.

pr—

The device, 1n accordance with any of the previous clailims,

is characterised by the feature that the pump (K) 1s provided

with a three-way valve (V), with inlets at the source for the

pump (K) and the delivery polnt of the pump (K), whereby one
inlet (V1) 1s provided with a wvalve (JV), another 1nlet (V2)
1s connected to the pump (K) and the 1last 1inlet (V3) 1s

connected to the closure element (R).

pr—

The device, 1n accordance with any of the previous claims,

i1s characterised by the feature that the 1nterior wall of the

pr—
=

pump (K) 1s fitted with the ring (0OK), whereas the distance of

1ts outer side from the rotation axis of the tyre (P) 1s eqgqual

pr—

to 1 to 1.1 times the distance of the lower part of the pump

(K) from the rotation axis of the tyre (P).

pr—

The device, 1n accordance with any of the previous claims,

is characterised by the feature that the pump (K) 1s desiligned
1n the shape o0of a curved hollow channel, at least one
peripheral wall which 1s at least partially formed by a
section of the pair of surfaces that 1lie 1n the longitudinal
direction of the pump (K) and that are mutually positioned at
an angle of o = 0 to 120°, whereas should the angle be o > 0°,

1t would be placed at the connecting edges of these surfaces,
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located on the far side of the centre of the cross sectional

area of the pump (K).

The chamber, 1n accordance with any of the previous claims,
1s characterised by the feature that the length of the chamber
1s greater than the length of the cilircumference of the tyre

(P) that remains undeformed by 1ts contact wilith the road.

The chamber, 1n accordance with any of the previous claims,

18 characterised by the feature that the length of the chamber

1s smaller than the length of the tyre circumference that

remalns undeformed by 1ts contact with the road.

The chamber, 1n accordance with any o©f the previous claims,

1s characterised by the feature that the ends of the chamber

are adjacent to each other or are closer to each other than

the length of 10% of the tyre circumference.

A tyre and/or an inner tube and/or a rim and/or an ancillary

structure adjacent to the tyre and/or a wheel and/or a chamber

and/or the reinflating device 1s equilipped with at least one

devlice 1n accordance with any of the previous clailms.
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