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METHOD AND APPARATUS FOR
ASSEMBLING/DISASSEMBLING A
FLEXIBLE RING TO IN OR FROM A TIRED
WHEEL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to a method of, and appa-

ratus for, assembling and disassembling a resilient ring to
and from a tire.

As known, wheels for motor vehicles suitable for allow-
ing the motor vehicle to be driven even when a tire 1s tlat
have been available on the market for a number of years.
This was made possible by providing a support ring made of
relatively hard rubber material arranged on the wheel-rim
within the tire of tired-wheels, and suitable for bearing the
weight of the vehicle even when the tire has zero inner
pressure. Such a system 1s commercially referred to as “PAX
System”™.

The resilient ring 1s to be fitted into the tire before the
latter 1s fitted into a wheel-rim. However, since a resilient
ring 1s designed to have a longer outer diameter than the tire
keying diameter, the fitting and removal of the resilient ring
are very laborious operations that involve remarkable deft-
ness and efforts by the operator.

SUMMARY OF THE INVENTION

The main object of the present invention 1s to provide a
new method or process for fitting and removing a resilient
ring into and from a tire with no difliculty and in a very
expeditious way.

Another object of the present invention 1s to provide an
apparatus for carrying out such a method that 1s suitable for
climinating the shortcomings and difliculties hitherto faced
when assembling/disassembling resilient rings.

A not last object of the present invention 1s to provide an
apparatus for assembling/disassembling resilient rings hav-
ing a very simple structure and suitable for being manufac-
tured at low cost, whose use does not mnvolve any specific
training or deitness by the operator.

According to a first aspect of the present invention there
1s provided a method of fitting a resilient ring substantially
circular in shape into a tire, and removing 1t therefrom,
which comprises the following steps in sequence:

first deforming of the resilient ring by slightly extending
or stretching i1t along one diameter thereof so as to
cause 1t to change from a circular to an elliptical shape;

fitting the thus deformed resilient ring lengthwise into the
light of a tire 1n which the ring 1s to be assembled;

first releasing of the resilient ring whereby 1t tends to
resiliently regain 1ts 1itial circular shape while remain-
ing engaged 1n the tire light,

second deforming of the resilient ring by stretching or
extending 1t 1n a radial direction in the tire; and

final releasing of the deformable ring whereby 1t regains

its circular shape within the tire.

Advantageously, second deforming step 1s preceded by a
relative angular displacement of approximately 90° of the
tire with respect to the resilient ring 1n 1ts circular 1n shape.

For disassembling the resilient ring, the above sequence 1s
followed 1n reverse order.

According to another aspect of the present invention,
there 1s provided a stretching apparatus for carrying out the
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2

assembling/disassembling method set forth above, which
apparatus comprises a widening device and a driving means
for the widening device.

Advantageously said driving means comprises a linear
actuator, such as a fluid-operated cylinder and piston assem-
bly which, according to a preferred embodiment, can also
act as a widening device.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described in further detail below
with reference to two currently preferred embodiments
thereof, given by way of illustrative not limiting example
with reference to the accompanying drawings, in which:

FIG. 1 1s a diagrammatic view showing a resilient ring
within which a linear stretching device 1s so positioned as to
be oriented along one diameter of the ring;

FIG. 2 shows a diametral section of a tire 1n the centre
light of which the resilient ring shown 1 FIG. 1 1s fitted 1n
a widened, 1.e. ellipsoidal shape, so that 1t can be inserted
through the tire central light;

FI1G. 3 shows a view similar to that of FIG. 2, in which the

resilient ring 1s 1n a released condition in the central light of
the receiving tire;

FIG. 4 1s a diagrammatic view similar to that shown 1n
FIG. 3 i which the tire has been angularly displaced
through about 90° with respect to the resilient ring posi-
tioned 1n 1t;

FIG. 5 shows the resilient ring shown 1n FIG. 1 stretched
or widened 1n a radial direction with respect to and within
the receiving tire and whilst being rotated through approxi-
mately 90° about 1ts widening diameter with respect to the
condition shown in FIG. 4;

FIG. 6 shows a cross-section view of the tire shown 1n

FIG. 5 with the resilient ring mounted therein after the final
contraction of the stretching device;

FIG. 7 shows a resilient ring 1n which a pantograph-like
stretching device according to another embodiment of the
invention 1s located;

FIG. 8 shows a diametral cross-section of a tire into the
centre light of which the resilient ring of FIG. 7 1s fitted, the
resilient ring being widened, thus ellipsoid 1n shape, so that
it can be inserted into the central light of the tire;

FI1G. 9 shows a view similar to that of FIG. 8, in which the

resilient ring 1s 1n a released condition in the central light of
the receiving tire;

FIG. 10 shows the resilient ring of FIG. 9 stretched or
widened 1n a radial direction with respect to and within the
receiving tire, but about a second diameter approximately
90° with respect to that of FIG. 8 and whilst being rotated
through approximately 90° about said second wideming
diameter so as to be correctly positioned within the tire;

FIG. 11 shows a cross-section view of the tire of FIG. 10

and the resilient ring fitted into 1t after the pantograph-like
stretching device has been shrunk; and

FIG. 12 shows a stretching apparatus according to the
present invention mounted on a support frame and provided
with control pedals.

In the various Figures of the drawings the same or similar
components are designated by the same reference numerals.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With reference first to the embodiment shown in FIGS. 1
to 6, 1t will be noted that a resilient ring made of a rubber
material, normally circular 1n shape, 1s generally designated
at 1. Within ring 1 a linear actuator 2 which 1s arranged along
a diameter of ring 1 and acts as a stretching device. Linear
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actuator 2 can be of any suitable type, e.g. an air or oil
operated piston and cylinder assembly, a motor-gear-rack
assembly or any other equivalent or similar device.

Stretching device 1 1s extended so as to deform ring 1,
while widening 1t so that 1t takes a substantially elliptical, or
“flattened” shape, and can be comiortably fitted (FIG. 2) into
the centre light 3 of a tire 4 1n which the resilient ring 1 1s
to be accommodated or received.

At this stage, stretching device 1 1s caused to shrink, so
that the resilient ring 1 1s free to regain its standard circular
shape 1n light 3 of the tire (FIG. 3) and remains resiliently
engaged 1n 1t.

Tire 4 1s then caused to rotate through approximately 90°
with respect to about an axis normal to the lying plane of the
resilient ring 1, or to resilient ring 1 within tire 4, about the

same axis, so as to change from the arrangement shown 1n
FIG. 3 to that shown 1n FIG. 4.

The operator then actuates the stretching device 2, which
stretches the resilient ring 1 1n a diametral direction with
respect to and within tire 4. Resilient ring 1 takes the shape
shown 1n FIG. 5, 1.¢. it 1s enfirely transierred into the tire 4.

An approximately 90° rotation of the resilient ring 1 about
its own stretching diameter 1s then eflected within tire 4,
whereby resilient ring 1 1s brought to a substantially coaxial
position with respect to tire 4 (FI1G. 6), thus being pertectly,
rapidly and easily accommodated inside the receiving tire.

In the embodiment shown 1n FIGS. 7 to 11, an articulated
parallelogram shaped or pantograph-like stretching device 5
1s located in resilient ring 1 and can be extended by a linear
actuator 2 that can be located 1n two positions normal to each
other, or by a pair of linear actuators arranged to act in
directions perpendicular to each other.

One then proceeds with widening the resilient ring 1 in a
diametral direction and the resilient ring 1 1s fitted length-
wise 1nto centre light 3 of the receiving tire 4 (FI1G. 8). The
stretching device 1s then released so that resilient ring 1
regains 1ts standard circular shape and remains engaged in
light 3 (FIG. 9).

The operator then causes pantograph 5 to be extended in
a perpendicular direction to that 1n which the resilient ring
had been previously stretched, 1.e. in a diametral direction
with respect to tire 4, whereby 1t 1s entirely fitted into tire 4
(FIG. 10), after which the operator manually causes the
resilient ring 1 to be rotated through approximately 90° in
the tire about the diametrical direction along which the
resilient ring 1s extended. Finally, parallelogram or panto-
graph 5 1s caused to collapse or shrink, thus obtaining the
configuration shown in FIG. 11 whilst being entirely and
correctly located within tire 4.

To remove the resilient ring 1, one proceeds by following
the same sequence 1n reverse order, 1.¢. from FI1G. 11 to FIG.

7, or from FIG. 6 to FIG. 1.

As shown i FIG. 12, the stretching device 2 or 5 1s
advantageously overhangingly supported by a support frame
generally designated at 6, which 1s provided with a control
box 7, having control pedals 8 and 9 in the case of panto-
graph 5 designed to be extended i two perpendicular
directions, or with one pedal 1n case of a linear stretching
device 2.

The invention set forth above 1s susceptible to numerous
modifications and variations within 1ts scope as defined by
the claims.

What 1s claimed 1s:

1. A method of fitting a resilient ring substantially circular
in shape into a tire, and removing 1t therefrom which
comprises the following steps in sequence:

first deforming of the resilient ring by slightly extending
or stretching i1t along one diameter thereof so as to
cause 1t to change from a circular to an elliptical shape;

10

15

20

25

30

35

40

45

50

55

60

65

4

fitting the thus deformed resilient ring lengthwise into the
light of a tire 1n which the ring 1s to be assembled;

first releasing of the resilient ring whereby 1t tends to
resiliently regain its initial circular shape while remain-
ing engaged 1n the tire light;

rotating the [resilient ring] tire relative to the resilient ring
through approximately 90 degrees about an axis [coin-

ciding with said radial direction with respect to the tire}
normal to a plane containing the resilient ring;

second deforming of the resilient ring by stretching or
extending it in a radial direction in the tire-[wherein
said second deforming Is preceded by a relative angular
movement of about 90 degrees between tire and resil-
ient ring in its circular configuration] thereby estab-
lishing a stretching diameter,

rotating the vesilient ving through 90 degrees about an
axis coinciding with said stretching diameter; and

final releasing of the deformable ring whereby 1t regains
its circular shape within the tire.

2. A method according to claim 1, wherein the steps are
carried out using a stretching apparatus, comprising:

a widening device arranged to act substantially along a
diameter within said resilient ring thereby deforming
said resilient ring to take a substantially elliptical or

flattened shape, and

a drive for the widening device.

3. A method according to claim 2, wherein said widening,
device comprises a pantograph or an articulated parallelo-
gram.

4. A method according to claim 2, wherein said widening,
device comprises the drive.

5. A method according to claim 2, wherein said drnive
comprises a linear actuator.

6. A method according to claim 2, wherein the apparatus
turther comprises:

a support frame for said widening device and said drnive
and

a control unmt for said drive.

7. A method of fitting a resilient ring substantially circular
in shape into a tire, and vemoving it thervefrom, which
comprises the following steps in sequence:

first deforming of the vesilient ving by slightly extending
or stretching it along one diameter thereof so as to
cause it to change from a circular to an elliptical
shape;

fitting the thus deformed rvesilient ring lengthwise into the
light of a tire in which the ring is to be assembled,

first veleasing of the resilient ving whereby it tends to
resiliently regain its initial circular shape while
remaining engaged in the tire light,

second deforming of the resilient ving by stretching or
extending it in a radial direction in the tive,

angularly rotating the vesilient ving in its deformed state
about 90 degrees with respect to said tive; and

final veleasing of the resilient ving wherveby it regains its

circular shape within the tire.

8. A method according to claim 7, wherein said second
deforming is preceded by an angular votation of about 90°
of said rvesilient ving relative to said tire about an axis of
rotation coinciding with a radial divection with vespect to
the tire.
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