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METHOD AND APPARATUS FOR DISTRIBUTING PARTICULATE
MATERIAL ALONG A TIRE FOOTPRINT DURING TIRE TESTING

BACKGROUND OF THE INVENTION

[0001] This invention relates generally to the application of particulate material

along a tire footprint during tire testing operations.

DESCRIPTION OF THE RELATED ART

[0002] Tires are often tested to determine any of a variety of characteristics. In
particular instances, in lieu of testing tires on a vehicle, where conditions are difficult
to control, tires are tested on a manufactured tire testing surface, such as the annular
outer surface of a rotating road wheel, to better control the test conditions. Still,
improvements to tire testing along manufactured tire testing surfaces remain

necessary to better achieve more consistent or accurate results.

[0003] Manufactured tire testing surfaces may be employed by any of a variety of
testing machines or systems. As such, tire testing surfaces may form generally flat or
annular surfaces. For example, an annular tire operating surface may extend around

a road wheel.

[0004] In operation, the tire is forcefully applied against, and rotates along the
manufactured tire testing surface, such as the radially outer annular surface of the
road wheel. In certain tests, particulate material comprising talc is applied to the tire
and/or the manufactured tire testing surface for use along a tire footprint, the tire
footprint comprising the area of contact between the tire and the wheel. In trying to
better attain more consistent or accurate tire testing results, it has been found that the
distribution of particulate material affects the tire testing results. Because the
distribution of particulate material can impact tire testing results, and, in particular,
the wear rate of the tire tread during such testing, there is a need to provide an

improved distribution of particulate material along the road wheel.

SUMMARY OF THE INVENTION

[0005] The present invention comprises methods and apparatus for distributing
particulate material along a tire testing surface. Particular methods of the present
invention include a method for testing a tire on a wheel. Such methods include
providing a tire testing surface and providing a tire having a radially outer annular

side including a road-engaging surface. Such embodiments also include engaging
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forcefully a radially outer annular side of the tire with the tire testing surface to create
a footprint constituting an area of contact between the tire and the tire testing surface,
the footprint having a width extending in an axial direction of the tire. Furthermore,
such methods include rotating the tire while engaged with the tire testing surface
according to the prior step and discharging a particulate material from a particulate
discharge outlet, the outlet having a length extending at least substantially across the

width of the footprint.

[0006] Further embodiments of the invention comprise a tire testing device. Specific
embodiments of the device comprise a tire testing surface and a tire retention
member configured to rotatably retain a tire and arrange the tire in a tire testing
surface-engaging position. Such devices further comprise a particulate discharging
device having a particulate discharge outlet for discharging a flow of particulate
material, the outlet having a length extending at least substantially across a width of a
tire footprint, the footprint comprising an area of contact formed between a radially
outer annular side of the tire and the tire testing surface when the tire is in the tire

testing surface-engaging position.

[0007] The foregoing and other objects, features and advantages of the invention
will be apparent from the following more detailed descriptions of particular
embodiments of the invention, as illustrated in the accompanying drawings wherein

like reference numbers represent like parts of the invention.

BRIFF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a perspective view of a tire testing device comprising a machine
including a road wheel upon which a tire operates to evaluate the performance of the
tire, a particulate discharging device arranged to direct a flow of particulate material
along a footprint of the tire formed along an outer annular tire testing surface of the

road wheel in accordance with a particular embodiment of the invention.
[0009] FIG. 2 is a side view of the tire testing device of FIG. 1.

[0010] FIG. 3 is a sectional view of the tire testing device taken along line 3-3 in
FIG. 2 showing the particulate discharging device applying particulate material into

the tire footprint along the road wheel.

[0011] FIG. 4 is a sectional view of the tire testing device taken along line 4-4 in

FIG. 2 showing a particulate discharge outlet of the discharging device.
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[0012] FIG. § is a sectional view of an alternative embodiment of the discharging
device of FIG. 4 taken along line 4-4 in FIG. 2, wherein the width of the discharge
opening tapers from a first end including an inlet for the particulate material to the

opposing end of the discharging device.

[0013] FIG. 6 is a perspective view of a prior art tire testing device which includes a

pair of particulate discharging nozzles spaced across a width of the tire footprint.

[0014] FIG. 7 is diagram showing the difference in particulate material distributions
along a width of a tire footprint, between the airborne particulate discharge device of

FIG. 1 and the pair of nozzles shown in FIG. 6.

DETAILED DESCRIPTION OF PARTICULAR EMBODIMENTS

[0015] As suggested above, there is a need to provide improved distribution of
particulate material, such as talc, along a tire footprint formed between a the tire and

a manufactured tire testing surface during tire testing operations.

[0016] It has been found that the distribution of particulate material along a tire
footprint during tire testing along a manufactured tire testing surface can negatively
impact tire testing results. In particular, it has been found that the prior art methods
and devices for distributing particulate material along a tire footprint formed on a
road wheel results in a substantially uneven distribution of particulate.
“Manufactured tire testing surface” and “tire testing surface,” as used synonymously
herein unless otherwise noted, reference a tire operating surface that has been formed
along or in association with a tire testing device, such as a tire testing machine,
having a surface upon which a tire operates which is formed of any desired material,
whether synthetic or natural, and which may form any desired surface upon which
the tire is to be evaluated, such as a surface that forms or simulates a real-world tire
operating surface. In an effort to provide more consistent and accurate test results,
methods and apparatus for improving the distribution of particulate material along a

tire footprint are discussed below.

[0017] In particular embodiments, a method of testing tires includes a step of
providing a tire testing surface. It is understood that the tire testing surface may
comprise any testing surface known to one of ordinary skill in the art, whether flat or
contoured. For example, the tire testing surface may be arranged along a radially
outer annular side of a road wheel, where the tire testing surface forms an annular

surface. The radially outer annular side is located radially outward a rotational axis of
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the wheel along an outer extent of said wheel. The road wheel may comprise any
wheel for use in tire testing, where the wheel is configured to rotate and the tire
operating surface is configured to engage a tire during operation. It is understood that
the tire testing surface may include any desired texture and may extend continuously
or intermittently around the outer annular side of the wheel. For example, the wheel
may have texture that promotes tire wear or that generates sufficient friction to create
a slip angle within the tire footprint as the tire rotates side-to-side relative the tire
operating surface to simulate the turning of a vehicle.

[0018] Particular embodiments of such methods further include a step of providing a
tire having a radially outer annular side including a road-engaging surface, the tire
being rotatably retained on a tire retention member. The tire provided may comprise
any tire. For example, the tire may comprise a pneumatic tire or a non-pneumatic tire,
whereby a solid band including a tread layer is arranged along a wheel or the like,
such as is commonly used with skid steers. In many embodiments, the radially outer
annular side of the tire includes a tread, the tread forming the road-engaging surface
upon which the tire rotates and engages the wheel. The tire includes a rotational axis
extending in an axial direction of the tire. It is understood that the tire may be
rotatably retained on a retention member to facilitate rotation of the tire along the tire
testing surface. It is understood that the retention member may comprise any member
or device configured to rotatable retain a tire that is known to one of ordinary skill in
the art. For example, the retention member may be an axle or spindle.

[0019] Particular embodiments of such methods further include a step of engaging
forcefully the radially outer annular side of the tire with the tire testing surface to
create a footprint constituting an area of contact between the tire and the tire testing
surface, the footprint having a width extending in an axial direction of the tire. The
step of engaging may comprise translating either or both of the tire and the tire testing
surface towards the other to generate engagement between the tire and the wheel. The
translation may be performed by any known method or device. Upon engagement, an
area of contact between the tire and the tire testing surface is generated, which is
referred to as a tire footprint. It is understood that the tire may engage the tire testing
surface in any desired arrangement. For example, when the tire testing surface is
arranged along a road wheel, the axes of rotation of each the tire and wheel may be

parallel or biased from a parallel arrangement.



WO 2014/070177 PCT/US2012/062876

[0020] Particular embodiments of such methods further include a step of rotating the
tire while engaged with the tire testing surface according to the prior step. Once the
tire and tire testing surface are engaged, the tire rotates along the surface. In
particular embodiments, the tire testing operation also rotates, such as when the tire
testing surface is arranged along a road wheel. In any event, rotation is facilitated by
any known method or device. For example, the tire and/or wheel may be driven to
accomplish the step of rotating. In doing so, a drive source is arranged in operable
communication with tire and/or the wheel. The drive source may comprise any drive
source known to one of ordinary skill in the art, and may comprise, for example, a
motor. It is also understood that rotating the tire may be achieved by rotation of the
tire testing surface, and vice versa.

[0021] Particular embodiments of such methods further include a step of discharging
a particulate material from an forming a particulate discharge outlet of a particulate
discharging device across a full width of the footprint. In an effort to improve the
distribution of particulate material across the footprint of a tire operating along a tire
testing surface, a particulate material is discharged from an forming a particulate
discharge outlet of a particulate discharging device, the outlet comprising one or more
apertures. In such embodiments, the outlet forms a particulate discharge outlet of a
particulate-receiving chamber arranged within the particulate discharging device. The
particulate-receiving chamber receives the particulate from a particulate inlet prior to
the step of discharging a particulate. It is understood that the particulate may
comprise any desired particulate material, including talc. The particulate may be
supplied in any desired form. For example, in particular embodiments, the particulate
comprises a gas-particulate mixture. The gas-particulate mixture may be formed by
employing any known method or device, such as by using a venturi mixer. It is
further understood that the mixture may be formed from any desired particulate, such
as talc, and any desired gas, including a gas mixture such as atmospheric air.
Furthermore, it is understood that the particulate discharging device may comprise a
single aperture, and the particulate discharging device may comprise an air knife or
any other similar device.

[0022] In the embodiments previously discussed, the particulate discharge outlet
discharges a particulate material across a full width of the footprint. In doing so, the
particulate discharge outlet may have a length that is at least equal to the full width of

the footprint, although it is understood that the particulate discharge outlet may have a
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length extending less the entire full width of the footprint even thought the outlet still
discharges the particulate material across the full width of the footprint. Accordingly,
the particulate discharge outlet may be configured to discharge particulate material
across a full width of the footprint whether or not the outlet has a length extending
greater than or equal to the full width of the footprint or less than the full width of the
footprint. For example, the discharge path of the particulate material may be angular,
meaning the path may extend further outward along a lengthwise direction of the
particulate discharge outlet such that the discharge of particulate material extends in a
lengthwise direction beyond the full length of the outlet. By further example, the
particulate discharge outlet has a length extending at least substantially across the
width of the footprint, where “substantially across the width of the footprint” means
that while the particulate discharge outlet length may not extend fully across the entire
width of the footprint, the particulate discharge outlet extends sufficiently across a
majority of the footprint width to discharge the particulate material across the full
width of the footprint. In other variations, the length of the particulate discharge
outlet extends at least substantially across a full width of the tread, the width of the
tread extending in the axial direction of the tire or, in other words, laterally between
opposing sidewalls of the tire. It is understood that the particulate may be discharged
from the particulate discharge outlet at any rate. In particular examples, particulate
material is discharged from the particulate discharge outlet at a rate of 1 gram to 9

grams per minute or at a rate of at least 6 grams per minute.

[0023] It is appreciated that the particulate discharge outlet, as well as any one or
more apertures forming the outlet, may comprise any desired shape. For example, the
width of the particulate discharge outlet may remain constant along the length of the
particulate discharge outlet, such as where the particulate discharge outlet is
rectangular. In other variations, a width of the particulate discharge outlet varies
along the length of the particulate discharge outlet, and may vary linearly or non-
linearly, which includes a curvilinear variation. By example, the particulate discharge
outlet may form an oval. By further example, the width of the particulate discharge
outlet may taper along the length of the particulate discharge outlet, such as from a
maximum width to a minimum width or vice versa. It is noted that the particulate
discharge outlet width extends perpendicular to the particulate discharge outlet length,

and in certain instances, the particulate discharge outlet width is less than the
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particulate discharge outlet length although it is appreciated that the width and length
may be equal, such as when the particulate discharge outlet is circular or forms a

regular quadrilateral (i.e., a square).

[0024] Particular embodiments of such methods include a step of injecting a burst of
gas into a particulate-receiving chamber of the device to dislodge any particulate
remaining within the discharging chamber after initiating the step of discharging a
particulate material from a particulate discharge outlet. Once the step of discharging a
particulate material from an particulate discharge outlet has initiated, a burst of gas
may be injected into the particulate-receiving chamber of the device to remove any
particulate remaining within at least a portion of the chamber. The burst of gas has
sufficient velocity and volume to provide sufficient force to dislodge, eject, or expel
any particulate that may have built-up or otherwise become retained or lodged within
the chamber. For example, the burst of gas may endure for up to one second before
terminating. Because the step of discharging a particulate material may continue or
repeat, the step of injecting a burst of gas may be repeated periodically. While the
step of injection is performed after a step of discharging a particulate has initiated,
which provides the particulate retained within the chamber in need of removal, the
step of injecting may be performed while the step of discharging endures (that is,
were the step of injecting is performed concurrently with a step of discharging), or
may occur after a step of discharging has terminated or been paused temporarily. It is
understood that the supply of gas may comprise the same gas source that may be
employed to supply a gas-particulate mixture, or any other gas source.

[0025] These methods for distributing particulate material into a tire footprint
arranged along a tire testing surface may be achieved manually or automatically, in
whole or in part. Exemplary embodiments of a tire testing device for use in
performing such methods are discussed in further detail below. The device(s) shown
in the figures only exemplify any of a variety of tire testing devices that may be

employed within the scope of this invention.

[0026] With reference to FIG. 1, an exemplary tire testing device 10 comprising a tire
testing machine is shown. The machine 10 includes a base or housing 12 to which a
tire 16 and a wheel 20 are rotatably attached (that is, configured to rotate). In
particular, the wheel 20 is rotatably retained and operably attached to a wheel

retention portion 11a. Wheel retention portion may comprise any member or device
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known to one of ordinary skill upon which any wheel may be securely mounted for
purposes of performing the methods disclosed herein. Furthermore, the tire 16 is
rotatably retained and operably attached a tire retention member 11b, which may
comprise any member or device configured to rotatable retain a tire that is known to
one of ordinary skill in the art. Additionally, the tire may mounted on a mounting
member comprising a wheel, rim, or any other dimensionally fixed or expandable
member upon which any tire may be securely mounted for purposes of performing the
methods disclosed herein which may be known to one of ordinary skill. Any such
mounting member may facilitate pressurization of the tire should the tire comprise a
pneumatic tire, since tire 16 may comprise any pneumatic or non-pneumatic tire. A
drive source 14 is also included for driving the wheel and/or the tire, which may

comprise any drive source known to one of ordinary skill in the art, such as a motor.

[0027] With continued reference to FIG. 1, the wheel 20 includes a radially outer
annular side 22 having a tire testing surface 23 to which the tread 19 of the tire 16 is
forcefully applied and engaged with during tire testing operations. While the tire
testing surface may extend discontinuously around the outer side, in the embodiment
shown, the surface 23 extends lengthwise in a circumferential direction about the
outer side 22 to form an annular surface, while the tread 19 forms a road-engaging
surface along a radially outer annular side 18 of the tire 16. Rotational axes of the tire

16 and the wheel 20 are identified as A¢ and Ay, respectively.

[0028] The tire testing device 10 of FIG. 1 further includes a particulate discharging
system 24 including a particulate discharging device 26 configured to discharge a
flow of particulate material 36 for the purpose of applying particulate material along
the tire footprint. The discharging device 26 shown generally describes an air knife,
although device 26 may describe any other device similar in form or operation. In
applying particulate material along the tire footprint, it is understood that the
particulate material may be applied to portions of either or both of the tire testing
surface 23 and the road-engaging surface 19 of the tire prior to each portion entering
the tire footprint — that is, prior to a portion of the tire contacting a portion of the
wheel as each rotates. In FIG. 2, a side view of the discharging device 26 is shown

directing a flow of particulate material into a tire footprint FP.

[0029] As shown in FIGS. 1 and 2, the discharging device 26 is arranged in close

relation, or adjacent, to the tire testing surface 23 and the road-engaging surface 19.
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“In close relation” means that the device is arranged in sufficient proximity to the
radially outer annular sides of the wheel and/or of the tire such that the flow of
particulate material being discharged from the discharging device is able to apply a
desired amount of particulate material to the intended wheel and/or tire surfaces. It is
appreciated that, in other variations, the discharging device 26 may be arranged in
close relation, or adjacent, to either the tire testing surface 23 or the road-engaging
surface 19, since the particulate material may be applied to either the wheel or the tire.
In the embodiment shown in FIGS. 1 and 2, the flow of particulate material 36 is
directed at the interface between the wheel and the tire, which is where the tire
footprint FP is formed. In this arrangement, the flow may apply particulate material

to the radially outer annular side of both the wheel and the tire.

[0030] The particulate discharging system 24 in FIG. 1 includes a delivery system for
delivering particulate material to the discharging device 26 in accordance with an
exemplary embodiment of the invention. In the delivery system shown, the
particulate material is dispersed into a gas flow and supplied as a gas-particulate
mixture forming a flow of particulate material. To facilitate delivery, the delivery
system includes a supply conduit 40 operably attached to an inlet of discharging
device 26, the supply conduit being arranged in operable communication with a
supply of particulate material 42 and a gas flow source 44. It is understood that the
gas and particulate material may be mixed according to any known device or method.
In the device shown, a venturi mixer is employed, whereby the supply of particulate
material 42 is fed into a venturi nozzle 45 by way of a feeding conduit 43, where the
particulate material is fed into the conduit by a screw feeder or any other known
feeding device or method. The gas employed may comprise air (a mixture of
atmospheric gases), or any other desired gas or mixture of gases. Furthermore, the
gas may be conditioned as desired before or after receiving the particulate material to
form a gas-particulate mixture. For example, the gas or gas-particulate mixture may
be conditioned to eliminate moisture or any other desired substance. By further
example, the temperature of the gas, the particulate, or the gas-particulate mixture
may be controlled. Accordingly, a heater or dryer may be employed to remove
moisture and/or elevate the temperature of the particulate or gas. It is understood that

the delivery system shown is exemplary, as any delivery system known to one of
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ordinary skill in the art may be employed to supply a flow of gas containing

particulate material to the discharging device 26.

[0031] Device 26 generally comprises a housing formed of any desired material, such
as aluminum or stainless steel. To reduce any unintentional retention of particulate
within the device, the device or portions thereof, such as the particulate-receiving
chamber, may be formed of, or coated with, a low-friction material or other material
that reduces the ability of the particulate to adhere to the device. Additionally, or in
the alternative, other features or methods may be employed to remove particulate that
may accumulate within the device after gas-particulate mixture has been discharged
from the device. For example, the device may be configured to inject a burst of gas
into the discharging device to dislodge or remove any accumulated particulate. This
may be achieved by utilizing the gas-particulate inlet 40 to provide the burst of gas, or
one or more additional gas conduits may be operably attached to the discharging
device 26. For example, with reference again to the embodiment of FIG. 1, a gas
conduit 46 is operably attached to the discharging device 26. In particular
embodiments, the gas flow discharged forms a brief burst of gas, which may be
coordinated to occur periodically, such as at any desired time interval and for any
desired amount of time. Por example, the burst of gas may occur once every minute
for up to one second (that is, one second or less). In any event, the burst may occur
while the flow of particulate material is being discharged, or the flow of particulate
material may be temporarily paused while the burst of gas flow occurs. It is
understood that the gas flow may be discharged at any desired rate, for any duration,
and at any desired pressure. Furthermore, and the gas may comprise any desired gas
or gas mixture, such as atmospheric air. Additionally, the discharging device may
employ a sensor to trigger a discharge of gas flow when sufficient accumulation arises
by ascertaining whether any blockage of the particular discharge outlet exists. This
may occur, for example, automatically by monitoring the flow of particulate material
being discharged from the particulate discharge outlet. By further example, a sensor

may monitor the device for any physical buildup of particulate material.

[0032] With particular reference to FIG. 3, the particulate discharge device 26 is
shown in cross-section discharging particulate material 36 onto the radially outer
annular side of the tire 16 and/or the wheel 20 for use within a tire footprint FP. In

this view, the particulate discharge outlet 28 of the discharging device 26 is more
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clearly shown as forming the outlet of a particulate receiving chamber 30 of the
device. In the embodiment shown, outlet 28 forms a single aperture but may
comprise a plurality of apertures in other variations. As chamber 30 is configured to
receive a flow of particulate material or a gas-particulate mixture from one or more
inlets and discharge the same through one or more outlets 28, a particulate supply
conduit 40 is arranged in communication with chamber 30 to supply chamber 30 with
a gas-particulate mixture. To achieve this, device 26 includes a particulate inlet 32 for
receiving supply conduit 40 on a first end 38a. To provide a burst of gas, if desired to
dislodge any particulate accumulating within the chamber 30, the chamber includes a
gas flow inlet 34 for receiving gas flow supply conduit 46 on a second, opposing end
38b of device 26. It is understood, that device 26 may include one or more particulate
inlets 32 arranged at any location for receiving one or more particulate supply
conduits. Likewise, it is also understood that device 26 may include one or more gas
flow inlets 34 may be arranged at any location along device and relative any
particulate inlet, regardless of whether a gas flow inlet is arranged opposite particulate

inlet.

[0033] The particulate receiving chamber of the discharging device may comprise any
shaped volume. For example, with reference to FIG. 3, the chamber 30 has a
rectangular cross-sectional shape, but which may, in other variations, be altered by
tapering or contouring the height Hjy and/or the length L3y of the chamber to better
control or direct the flow of particulate material from any particulate inlet 32 and
through the outlet 28 of device 26. The tapering or contouring may also occur in a
widthwise direction of the device, which is perpendicular to both the height Hzy and
length L.

[0034] It is further noted that the embodiment of FIG. 3 more clearly shows the
association between the length of the discharge outlet 28 and the tire 16 and footprint
FP. As stated above, the length L,g of the discharge device outlet 28 is shown to be at
least equal to and greater than the width of Footprint FP. Furthermore, outlet length

L,s may also be equal to or greater than the tire tread width Ws.

[0035] It is understood that the discharge device outlet may comprise any desired
shape. For example, with reference to FIG. 4, the outlet 28 has a constant length Lyg
and a constant width Wpg, which provide a rectangularly-shaped aperture. With

reference now to FIG. 5, the outlet 28 is trapezoidly-shaped, whereby the width Wg

11
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tapers or varies from a maximum value nearest particulate inlet 32 to a minimum
value nearest the particulate outlet 34. It is understood, however, that the taper may

be linear or non-linear, such as curvilinear.

[0036] In the prior art, with reference to FIG. 6, a pair of nozzles 50 has been
employed to discharge particulate material comprising talc 52 for distribution along a
tire footprint formed along a road wheel 20. The use of such nozzles, however, has
provided a substantially uneven distribution of talc across a width of the tire footprint.
The substantial uneven distribution of talc has been found to negatively impact the
results of certain tire tests. By employing the inventive particulate discharging device
and methods described above, a significant reduction in the unevenness has been

achieved, which has been found to improve the results of the certain tire tests.

[0037] With reference to FIG. 7, a chart is shown comparing a prior art distribution of
talc 54 achieved using the prior art pair of nozzles (identified as series P in the figure)
with a distribution of talc 56 using the inventive device and methods described above
in four different tests to verify repeatability (which are identified as series Al, A2,
A3, and A4 in the figure). In particular, an actual distribution of talc distributed along
a footprint in accordance with the invention described above was obtained using tape
situated along a tire tread, where the adhesive of the tape retained the particulate
material distributed within a tire footprint arising during operation of the road wheel.
The particulate coated tape was then analyzed to determine the distribution of the
particulate material across the footprint width by measuring the intensity of the
particulate at different locations along the width of the tire footprint. The chart in
FIG. 7 shows the average intensity of the particulate material measured at different
locations across the width of the footprint. According to the measurements obtained
for the prior art distribution of talc, an approximately 300% variation was measured
across the width of the footprint. In comparison, a 100% variation was measured
across the width of the footprint. This equates to a 200% improvement using the
inventive device and methods. As can be seen in the chart, a substantial dampening

of the variation across the width of the footprint is achieved.

[0038] While this invention has been described with reference to particular
embodiments thereof, it shall be understood that such description is by way of
illustration and not by way of limitation. Accordingly, the scope and content of the

invention are to be defined by the terms of the appended claims.
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CLAIMS

What is claimed is:

1. A method for testing a tire on a wheel, the method comprising the steps of:

providing a tire testing surface;

providing a tire having a radially outer annular side including a road-engaging
surface, the tire being retained on a tire retention member;

engaging forcefully a radially outer annular side of the tire with the tire testing
surface to create a footprint constituting an area of contact between the tire and the
tire testing surface, the footprint having a width extending in an axial direction of
the tire;

rotating the tire while engaged with the tire testing surface according to the
prior step; and,

discharging a particulate material from a particulate discharge outlet of a
particulate discharging device, the outlet having a length extending at least

substantially across the width of the footprint.

2. The method of claim 1, where the tire testing surface comprises a radially outer
annular side of a road wheel such that the step of providing a tire testing surface

also includes providing a road wheel configured to rotate.

3. The method of claim 1, wherein the particulate discharge outlet forms an outlet of
a particulate-receiving chamber arranged within the particulate discharging
device, the particulate-receiving chamber receiving the particulate material from

an inlet prior to the step of discharging the particulate material.

4. The method of claim 3, wherein the particulate discharging device has a single

particulate discharge outlet.

5. The method of claim 1 further comprising the step of:
injecting a burst of gas into a particulate receiving and discharging chamber of
the device to dislodge any particulate remaining within the discharging chamber
after performing the step of discharging a flow of particulate material from a

particulate discharge outlet.

13



WO 2014/070177 PCT/US2012/062876

6. The method of claim 12, wherein the step of injecting a burst of gas endures for

up to one second before terminating.

7. The method of claim 6, wherein the step of injecting a burst of gas is repeated

periodically.

8. The method of claim 1, wherein the length of the particulate discharge outlet
extends at least substantially across a full width of the tread, the width of the tread

extending in the axial direction of the tire.

9. The method of claim 1, where the flow of particulate material is discharged from

the particulate discharge outlet at a rate of 1 gram to 9 grams per minute.

10. The method of claim 1, where the particulate discharge outlet has a width that
varies along the length of the particulate discharge outlet, the outlet width
extending perpendicular to the outlet length and the outlet width being less than
the outlet length.

11. The method of claim 10, where the width of the particulate discharge outlet tapers

along the length of the outlet.

12. The method of claim 1, wherein the particulate discharging device is an air knife.

13. A tire testing device comprising:

a tire testing surface;

a tire retention member configured to rotatably retain a tire and arrange the tire
in a tire testing surface-engaging position; and,

a particulate discharging device having a particulate discharge outlet for
discharging a flow of particulate material, the outlet having a length extending at least
substantially across a width of a tire footprint, the footprint comprising an area of
contact formed between a radially outer annular side of the tire and the tire testing

surface when the tire is in the tire testing surface-engaging position.

14. The device of claim 13 further comprising:

a delivery system for delivering particulate material to the discharging device.

15. The device of claim 13, wherein the particulate material is delivered within a flow

of gas to form a gas-particulate mixture.

14
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16. The device of claim 13, wherein the particulate discharging device has a single

particulate discharge outlet.

17. The device of claim 13, wherein the length of the particulate discharge outlet
extends at least substantially across a full width of the tread, the width of the tread

extending in the axial direction of the tire.

18. The device of claim 13, where the particulate discharge outlet has a width that
varies along the length of the particulate discharge outlet, the outlet width
extending perpendicular to the outlet length and the outlet width being less than
the outlet length.

19. The device of claim 18, where the width of the particulate discharge outlet tapers

along the length of the outlet.

20. The device of claim 13 further comprising:
a supply of gas in operable communication with the device and configured to

provide a burst of gas.

21. The device of claim 13 wherein the tire testing surface is arranged along a radially

outer annular side of a road wheel configured to rotate.
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FIG. 6
(Prior Art)
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