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(57) Abrégée/Abstract:
A method and apparatus for balancing a tire during a retreading operation includes measuring the radial runout the buffed tire
casing and applying the gum layer and tread strip to compensate for variances in runout. The gum layer is applied so that an
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cases where the low portion has a relatively large variance, or at another location If the variance i1s small or other low portions exist.
In addition, the thickness of the gum layer and tread strip may be controlled for further compensation of the runout variance.
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METHOD AND APPARATUS FOR BALANCING TIRES DURING RETREADING

Background and Summary

[01] The invention relates to tire retreading processes. More specifically, the
invention relates to a method and apparatus for balancing a tire during the retread
operation.

[02] Producing a uniformly round and balanced tire from a buffed tire casing during
10 the retreading or recapping process is difficult. The worn tire casing may have non-

uniformities generated by the stresses during its previous use. The buffing process

" to remove the worn tread may create out-of-round or radial runout non-uniformities.
Further, the original manufacturing process may have built some non-uniformities

into the tire casing.

According to the present invention, there is provided a rhethod for balancing
a tire during retreading, comprising the steps of:

measuring radial runout of a buffed crown of a tire casing to determine
relative high and low portions of the buffed crown, the high and low portions
creating non-uniform roundness of the buffed tire casing;

20 applying a gum layer to the buffed crown, a thickness of the gum layer
varying circumferentially as it is applied under a control responsive to the measured
radial runout of the buffed crown, wherein the varied thickness of the gum improves
the buffed tire casing roundness; and

installing a tread strip on the crown beginning at a low portion of the buffed
crown so that a tread joint is formed at a position responsive to the determined

relative high and low portions of the buffed crown.

[03] Preferably, the invention proposes a method and apparatus to apply a new

gum layer and tread to a buffed tire casing in a way that compensates for certain non-
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uniformities present in the tire casing to improve the uniformity of the assembled tire
casing and tread. According to the invention, a buffed casing is measured for radial
runout and the various relative high and low portions are indexed. The gum layer
and tread are applied to the casing in a way that compensates for the radial runout
variations. According to a first, preferred embodiment, the casing Is positioned 'so
that the gum layer is applied onto the casing beginning at the relatively lowest
portion of the crown periphery, and an overlap is formed at this lowest portion. In
this way, at least the lowest portion can be partially filled to compensate for the
difference in round.

[04] Preferably, according to another aspect of the invention, the tread strip is
applied to the casing so that the joint is positioned at the lowest portion. This
provides a heavier or thicker tread layer at the lowest portion of the casing crowd,
which further compensates for the difference in roundness. '

[05] Preferably, according to yet another aspect of the invention, application of
the gum layer may be controlled so that a thicker or thinner layer is applied to the

crown proportional to the radial runout variation measurement to compensate for
differences in round. The casing with gum applied will have an improved radial

runout profile.

[06] Preferably, andther aspect of the invention involves adjusting the tread strip
during application to compensate for radial runout variation. According to this
aspect of the invention, the tread strip is stretched as it is applied to the casing so
that the thickness of the tread strip is used to compensate for the radial runout
variation, the tread being made thinner where the casing radial runout is relatively

high and thicker where the casing radial runout is relatively low.

[07] Preferably, according to another embodiment of the invention, the radial
runout measurements of the casing are analyzed as vector quantities and a
compensating vector is determined to locate starting points for application of the

gum layer and the tread strip. In this embodiment, one or more resultant low portion
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vectors are determined and indexed for the gum applicator and tread strip
applicator. More than one vector may result in cases in which multiple low portions

of the same size exist on the tire casing.

According to the present invention, there is also provided a method for

balancing a tire during retreading, comprising the steps of:

measuring radial run out a buffed tire to determine relatively high and low
portions of the buffed crown;

applying a gum layer to the buffed crown beginning at the low portion of the

crown and continuing so that an overlap occurs at the low pottion; and

10 Installing a tread strip on the crown beginning at the low portion of the buffed
crown so that a tread joint is formed at the low portion.

According to the present invention, there is also provided an apparatus for
balancing a tire during retreading, comprising: '

a rotatable hub for mounting a buffed tire casing;

a radial run out measuring device positionabie in proximity to a crown of the
tire, the device producing a signal proportional to the measured radial run out and
indexed to the tire casing circumference;

a gum applicator positionable for applying a gum layer to the crown of the
tire;
20 a tread installer for installing a tread strip to the casing; and

a controller for receiving the signal from the radial run out measuring device

and using the signal to control at least a start position on the tire casing for the gum

applicator and the tread installer.

Brief Description of the Drawings

[08] The invention will be better understood by reference to the following detailed
description read in conjunction with the appended drawings, in which:
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[091 Figure 1is a schematic diagram of an apparatus in accordance with the

invention; and

[010] Figure 2 is a graph showing a radial runout measurement for an exemplary

tire casing, and a compensating thickness profile for a layer of gum.

Detailed Description

[011] A schematic diagram of an apparatus in accordance with the invention is
shown in Figure 1. A controller (not illustrated) will control the various components
of the apparatus as described below. The controller may be any appropriate device,
including, but not limited to, a programmed Iogic controller (PLC) or other
microprocessor control system.

L L T s R i Ca T LY BTy CO e i U .
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[012] A buffed tire casing 10 is shown mounted on a rotatable mounting rim 20.
The mounting rim 20 will expand to engage the tire casing bead and to create an alr
seal. An inflation supply connection (not shown) will provide air under pressure to
inflate the casing. The mounting rim 20 includes a shaft 22 for controlled rotation of
the rim. The mounting rim 20 is divided into sectors 12 which are indexed for control
of the orientation of the rim. Numbers are shown on the sectors in Figure 1 for the

purposes of illustration. Having 12 sectors is for convenience; more or fewer sectors

may be used.

[013] As in a conventional tire building apparatus, the apparatus in accordance with
the invention includes an applicator 30 for applying a layer of uncured gum rubber, or
cushion gum, to the crown of the buffed casing 10. The applicator may be
configured to apply gum as a layer from a roll, as an extruded product, .or a sprayed
on product. The invention relates not to the particular type of gum or its application,

but to the control of the starting and end point of application and the thickness of the

layer applied.

[014] The apparatus also includes a tread installing device 40. The tread installing
device 40 may include a conveyor 42 to advance the tread strip 44 to the tire casing
10, and a roller device 46 for tensioning the tread strip as it is applied. Tread '
installation devices are known to those skilled in the art, for example, from U.S.
Patent No. 5,427,636, the content of which is incorporated herein by reference for all

It discloses.

[015] A radial runout measuring device 50 is mounted in proximity to the tire crown
and is positionable to measure the radial runout or roundness of the buffed tire
crown. In a current embodiment, the radial runout measuring device is a proximity
sensor having a roller for contacting the tire crown. The proximity sensor will
produce a signal proportional to changes in the distance of the tire crown from a
reference point, thus quantifying relative high and low portions of the tire crown.
Other sensor devices could be employed, for example, sensors using light or sound
waves that detect the surface of the tire crown relative to a reference point. A slide
device, for example, an air cylinder, positions the illustrated proximity sensor 52 In
contact with the tire crown. The controller indexes the measurements to the

appropriate circumferential position on the casing.
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[016] In operation, the buffed tire casing 10 is mounted on the mounting rim 20 and
inflated to a pressure sufficient to make the tire casing firm enough to resist
deformation from the forces of applying the gum and tread strip. Typically, about
one bar pressure is sufficient. The proximity sensor 52 is moved into contact with
the crown. The tire casing 10 is then rotated one complete revolution while the
proximity sensor 52 measures radial runout of the crown and provides a proportional
signal to the controller. The controller, based on the signal, indexes the relative high

and low portions of the tire casing 10.

[017] In a current embodiment, the circumference of the tire casing is divided Into
twelve sectors for data handling purposes, which facilitates using an analog
proximity sensor. The radial runout signal for each sector is averaged, and the
controller identifies the relative high and low sectors. Of course, fewer or more

sectors could be used depending on the amount of precision desired for

characterizing the crown runout.

[018] Alternatively, using continuous radial runout measurement data, the controller
could itself define sectors of the circumference corresponding to relative high and
low portions and define the length of the sectors based on the data. Such a control
scheme permits variable length sectors, which would provide for better control of the

compensating application of the gum layer thickness and tread thickness.

[019] Figure 2 is a graph showing an exemplary radial runout measurement
(indicated by the solid line) of a buffed tire. The radial runout variance for the twelve
sectors shows that the portions including sectors 2 through 6 are relatively low and

about sectors 1 and 7 through 12 are relatively high. Note that a local low point

exists at about sector 11.

[020] Based on the measurements of radial runout of the tire casing, the controller
positions the tire casing with the minimum low sector (sector 4 in Figure 2) at the
gum applicator 30. According to a first embodiment, the gum applicator 30 applies a
layer of gum to the casing crown that begins and ends at this minimum position, and
includes a gum layer overlap at the sector. In this way, a thicker layer is applied at
this relatively lowest portion, which helps compensate for the radial runout variance

at this location.
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[021] According to another embodiment of the invention, the gum applicator will,
under control of the controller, vary the thickness of the gum layer as it is applied
responsive to the radial runout measurement data from the sectors. Figure 2 shows
a compensating layer thickness (indicated by the broken line) of gum as might be
applied to the exemplary tire. The gum layer thickness corresponds inversely to the
radial runout variance of the tire casing, being thicker in sectors 2 through 6 and
thinner in sectors 1 to 2 and 7 through 12. Note the slight local increase in thickness
of the gum layer at sector 11, as compared to adjacent sectors, to compensate for

the relative low measurement at sector 11.

[022] An extruder gum applicator, which handles heated gum material, can adjust
the pressure and flow rate of the gum to control the thickness of the layer being
applied. For an applicator feeding a gum strip, which is typically ambient
temperature, the applicator would include rollers for controlling a stretch of the sirip

to achieve the correct thickness.

[023] Following application of the gum layer, the controller causes the mounting rim
20 to rotate to position the tire casing 10 with a gum layer for application of the tread
strip 44. In a preferred embodiment of the process, the tire casing 10 is rotated so

that the leading edge of the tread strip is applied at the minimum low portion. Thus,
when the tread strip is completely applied, a tread joint will be formed at this location.
Because the tread joint is typically applied with compression to hold the edges of the
joint together, the tread is heavier at the joint than at other parts of the tread. 'This

will also help compensate for the relative low point of the tire casing.

[024] In addition, the tread installer can be controlled to stretch the tread as it is
applied to the casing to control the thickness of the tread responsive to the
measured radial runout. Thus, similar to the process as described for the gum layer,
the tread thickness will vary inversely with the radial runout variance to improve the
roundness of the built tire. Apparatuses capable of stretching a tread strip during
installation on a tire casing are known to those skilled in the art, for example, as In
US Patent No. 5,427,636 to Chabin et al. The invention adds to such a device the

control of stretching in response to the radial runout of the casing.

[025] Variations of the method can be made, for example, in casings where the

casing has two low portions of relatively equal size, the gum layer overlap could be
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formed on one and the tread joint formed at the other low portion. For casings that
have little radial runout variance, the gum overlap and tread joint may be positioned

at 180 degrees, with one positioned at the lowest portion.

[026] Further, if the radial runout measurement is analyzed as vector quantities, the
position of the gum and/or the tread joint could be determined so that a resultant

vector compensates for the radial runout vector.

[027] The inventors have found that compensation of radial runout of a buffed
casing improves the uniformity of the casing both statically and dynamically (during
rotation under load). Thus, the method of the invention provides a simple process

for improving the uniformity of retreaded tires.

[028] Variations and changes to the described method and apparatus may be made

without departing from the scope of the invention as defined in the appended claims.
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WHAT IS CLAIMED IS:

1. A method for balancing a tire during retreading, comprising the steps of:

measuring radial runout of a buffed crown of a tire casing to determine
relative high and low portions of the buffed crown, the high and low portions
creating non-uniform roundness of the buffed tire casing;

applying a gum layer to the buffed crown, a thickness of the gum layer
varying circumferentially as it is applied under a control responsive to the measured
radial runout of the buffed crown, wherein the varied thickness of the gum improves
the buffed tire casing roundness; and

installing a tread strip oh the crown beginning at a low portion of the buffed
crown so that a tread joint is formed at a position responsive to the determined

relative high and low portions of the buffed crown.

2. The method according to claim 1, wherein the step of applying the gum layer

includes forming an overlap in the gum layer at the low portion of the buffed crown.

3. The method according to claim 1, wherein the step of applying the gum layer

includes applying the gum layer in a thickness proportional to the determined high
and low portions.

4, The method according to claim 1, further comprising stretching the tread strip
during instailation to control thickness of the strip on the crown proportional to the

determined high and low portions of the crown.

5. The method according to claim 1, further comprising the steps of calculating
vector quantities for the relative high and low portions of the casing, and applying
the gum layer and fread to the casing so that a resultant runout vector added to the

high and low portion vectors minimizes an overall radial runout vector.
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6. A method for balancing a tire during retreading, comprising the steps of:

measuring radial run out a buifed tire to determine relatively high and low

portions of the buffed crown;

applying a gum layer to the buffed crown beginning at the low portion of the

crown and continuing so that an overlap occurs at the low portion; and,

installing a tread strip on the crown beginning at the low portion of the buffed

crown so that a tread joint is formed at the low portion.

/. An apparatus for balancing a tire during retreading, comprising:
a rotatable hub for mounting a buffed tire casing;

a radial run out measuring device positionable in proximity to a crown of the
tire, the device producing a signal proportional to the measured radial run out and

indexed to the tire casing circumference;

a gum applicator positionable for applying a gum layer to the crown of the tire;
a tread installer for installing a tread strip to the casing; and,

a controller for receiving the signal from the radial run out measuring device

and using the signal to control at least a start position on the tire casing for the gum

applicator and the tread installer.

8. The apparatus as claimed in claim 7, wherein the controller includes means for
controlling a thickness of a gum layer applied by the gum applicator responsive {o

the signal from the radial runout measuring device.

9. The apparatus as claimed in claim 7, wherein the gum applicator is an extruder.

10. The apparétus as claimed in claim 7, wherein the gum applicator is an
apparatus for laying a strip of gum on a tire crown, and includes means for stretching

the gum during application.
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11. The apparatus as claimed in claim 7, wherein the tread installer includes means
for tensioning the tread strip during installation on the tire casing to control a
thickness of the tread strip, and the controller includes means for controlling the

means for tensioning the tread strip responsive to the radial run out signali.
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