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FIG. 3

(57) Abstract: An apparatus and method is provided for deflating an air-pressurized tire used on heavy machinery or mining equip -
ment. The apparatus can include a venturi tube having a feed tube with one end terminated in the constricted throat of the venturi
tube and the other end operatively connected to an exit port of a valve extraction tool connected to a valve stem disposed on the tire's
rim. A stream of air can be passed through the throat of the venturi tube to create a region of pressure lower than atmospheric pres -
sure. When the extraction tool removes the valve core of the valve stem, pressurized air in the tire can flow to the low-pressure re -
gion in the venturi tube thereby resulting in decreased time to deflate the tire.



TITLE: TIRE DEFLATION APPARATUS AND METHOD

CROSS-REFERENCE TO RELATED APPLICATIONS:

[0001] This application claims priority of United States provisional patent application
serial no. 62/059,735 filed October 3, 2014, published on October 19, 2017 as US
Publication No. 2017/0297388.

TECHNICAL FIELD:

[0002] The present disclosure is related to the field of apparatuses and methods for use
in deflating air-pressurized tires, in particular, large diameter 10 tires used on heavy
machinery and mining equipment.

BACKGROUND:

[0003] Heavy machinery and equipment used in mining and other like industries often
have large diameter tires, some as large as 10 feet in diameter or more, pressurized up
to 110 psi or more, as well known to those skilled in the art. When a tire needs servicing,
or when the machinery or equipment requires servicing where a tire must be removed
first, the tire needs to be deflated before service personnel can perform the service
work. If the tire is part of a dual-tire configuration, the tire requiring servicing needs to be
deflated to a safe level, such as atmospheric pressure, before work can commence
whereas the other tire of the dual configuration also needs to be deflated to a safe level
although not all the way to atmospheric pressure. Industry practice dictates that a
pressure level of 20 psi in the tire not being worked on in a dual configuration is
sufficient to provide a safe environment for service personnel but maintains enough
pressure in the tire not being worked on to prevent the bead seal of the tire on the rim

from breaking loose, which can add time to the carrying out of the repairs or servicing.
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[0004] To deflate such large tires, it is known to use a valve core extraction tool that
attaches to the valve stem on the tire and permits the removal of the valve core, which
is contained in the extraction tool. The extraction tool comprises an exit port that allows
the pressurized air in the tire to escape through the exit port when the valve core is
removed from the valve stem. The problem with this system is that the time deflate a 10
feet diameter tire having an operation pressure of 110 psi is, on average, 27 minutes or
so to a safe pressure before service personnel can work on the tire. It is known that the
rate of deflation is a function of the pressure differential between the internal tire
pressure and atmospheric pressure. In other words, the rate of deflation is higher when
the valve core is removed but as the air pressure in the tire decreases, the rate of
deflation of the tire decreases. When the tire is used on mining equipment that
generates revenue in the order of approximately $4,000.00 per hour, any unnecessary
delay in the servicing of the equipment can result in large amounts of lost revenue for
the mining operator.

[0005] It is, therefore, desirable to provide an apparatus and method for deflating tires
that can decrease the deflation time of tires used on heavy machinery and mining
equipment.

SUMMARY:

[0006] A tire deflation apparatus and method is provided. In some embodiments, the
apparatus can comprise a venturi tube having a feed tube positioned in a constricted
throat of the tube, the feed tube connected to an exit port of a valve core extraction tool,
a tool well known to those skilled in the art. In some embodiments, a stream of

compressed air can be passed through an inlet of the venturi tube to the constricted
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throat of the venturi tube wherein a region of low pressure can be formed in the vicinity
of the feed tube. When this occurs, a higher-pressure differential can be created
between the internal tire pressure and the low-pressure region in the venturi tube, which
can also increase the rate at which the tire deflates. In other words, the time to deflate
the tire can decrease thereby decreasing the downtime of the equipment or machinery.
[0007] In some embodiments, the stream of compressed air can be connected to the
feed tube and the tire can be connected to the inlet of the venturi tube wherein
compressed air is introduced into the constricted throat and can draw air from the tire
being deflated through the inlet.

[0008] For the purposes of this specification and the claims set out herein, the term “air’
can comprise atmospheric air, any gas suitable for pressurizing vehicle tires as well
known to those skilled in the art, or any combination thereof.

[0009] Broadly stated, in some embodiments, an apparatus can be provided for use with
a valve core extraction tool for deflating an air-pressurized tire, the apparatus
comprising: a venturi tube further comprising an inlet, a constricted throat and an outlet;
a feed tube having first and second ends, the first end disposed in the constricted
throat, the second end configured to operatively couple to an exit port disposed on the
valve core extraction tool; and means for operatively coupling the second end to the exit
port.

[0010] Broadly stated, in some embodiments, an apparatus can be provided for
deflating an air-pressurized tire comprising a valve stem further comprising a valve core
disposed therein, the apparatus comprising: a valve core extraction tool configured to

operatively attach to the valve stem, the tool further configured to remove the valve core
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from the valve stem; a venturi tube further comprising an inlet, a constricted throat and
an outlet; a feed tube having first and second ends, the first end disposed in the
constricted throat, the second end configured to operatively couple to an exit port
disposed on the valve core extraction tool; and means for operatively coupling the
second end to the exit port.

[0011] Broadly stated, in some embodiments, the apparatus can further comprise a first
hose configured to operatively couple the second end to the exit port.

[0012] Broadly stated, in some embodiments, the apparatus can further comprise
means for coupling the inlet to a source of compressed air.

[0013] Broadly stated, in some embodiments, the coupling means can further comprise
a second hose configured to operatively couple the inlet to the source of compressed
air.

[0014] Broadly stated, in some embodiments, the source of compressed air can further
comprise an air compressor.

[0015] Broadly stated, in some embodiments, the apparatus can further comprise an air
pressure control system disposed between the feed tube and the coupling means.
[0016] Broadly stated, in some embodiments, the apparatus can further comprise a
muffler operatively coupled to the outlet.

[0017] Broadly stated, in some embodiments, a method can be provided for deflating an
air-pressurized tire disposed on a wheel rim using a valve core extraction tool
comprising an exit port, the valve core extraction tool further configured for removing a
valve core from a valve stem disposed on the rim, the method comprising the steps of:

providing an apparatus, comprising: a venturi tube further comprising an inlet, a
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constricted throat and an outlet, and a feed tube having first and second ends, the first
end disposed in the constricted throat, the second end disposed outside of the venturi
tube; attaching the valve core extraction tool to the valve stem; operatively coupling the
exit port to one of the inlet and the second end of the feed tube; passing a stream of
compressed air through the other of the inlet and the second end of the feed tube; and
removing the valve core from the valve stem with the valve core extraction tool wherein
pressurized air disposed in the tire can pass through the venturi tube and exit therefrom
via the outlet.

[0018] Broadly stated, in some embodiments, the method can further comprise the
steps of: operatively coupling the exit port to the inlet; and operatively coupling the
stream of compressed air to the second end of the feed tube.

[0019] Broadly stated, in some embodiments, the method can further comprise the step
of reducing a sound pressure level of the air exiting the outlet.

[0020] Broadly stated, in some embodiments, an apparatus can be provided for
deflating an air-pressurized tire disposed on a wheel rim using a valve core extraction
tool comprising an exit port, the valve core extraction tool further configured for
removing a valve core from a valve stem disposed on the rim, the apparatus
comprising: a venturi tube further comprising an inlet, a constricted throat, an outlet, and
a feed tube having first and second ends, the first end disposed in the constricted
throat, the second end disposed outside of the venturi tube; means for attaching the
valve core extraction tool to the valve stem; means for operatively coupling the exit port
to one of the inlet and the second end of the feed tube; and means for passing a stream

of compressed air through the other of the inlet and the second end of the feed tube.
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[0021] Broadly stated, in some embodiments, the apparatus can further comprise
means for reducing a sound pressure level of the air exiting the outlet.

[0022] Broadly stated, in some embodiments, the use of an apparatus in combination
with a valve core extraction tool can be provided for deflating an air-pressurized tire
disposed on a wheel rim, the valve core extraction tool comprising an exit port, the valve
core extraction tool further configured for removing a valve core from a valve stem
disposed on the rim, the apparatus comprising a venturi tube further comprising an inlet,
a constricted throat, an outlet and a feed tube having first and second ends, the first end
disposed in the constricted throat, the second end disposed outside of the venturi tube.
[0023] Broadly stated, in some embodiments, the use of an apparatus in combination
with a valve core extraction tool can be provided for deflating an air-pressurized tire
disposed on a wheel rim, the valve core extraction tool comprising an exit port, the valve
core extraction tool further configured for removing a valve core from a valve stem
disposed on the rim, the apparatus comprising a venturi tube further comprising an inlet,
a constricted throat, an outlet, a feed tube having first and second ends, the first end
disposed in the constricted throat, the second end disposed outside of the venturi tube
and a muffler operatively coupled to the outlet.

BRIEF DESCRIPTION OF THE DRAWINGS:

[0024] Figure 1 is a side elevation view depicting Figure 1 is a block diagram depicting
one embodiment of a tire deflation apparatus.

[0025] Figure 2 is a block diagram depicting another embodiment of the apparatus of

Figure 1.
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[0026] Figure 3 is side elevation view depicting a third embodiment of a tire deflation
apparatus.

[0027] Figure 4 is a top plan view depicting an alternate embodiment of the apparatus of
Figure 3.

DETAILED DESCRIPTION OF EMBODIMENTS:

[0028] Referring to Figure 1, one embodiment of apparatus 10 to deflate a tire is shown.
In some embodiments, apparatus 10 can comprise venturi tube 12, further comprising
one end of feed tube 14 disposed in constricted throat 32 of tube 12, wherein the other
end of feed tube 14 can be configured to be connected to exit port 19 of valve core
extraction tool 18 upon which, communication can be established between exit port 19
and throat 32. In some embodiments, hose 16 can be used to connect exit port 19 to
feed tube 14. In some embodiments, apparatus 10 can comprise means for establishing
a flow or stream of air through venturi tube 12. In some embodiments, the means can
comprise hose 28 connecting a source of compressed air, such as from an air
compressor (not shown) to inlet 30 of venturi tube 12. When extraction tool 18 is
attached to valve stem 26 disposed on rim 22 of wheel 20, wherein tire 24 can be
disposed thereon, and when hose 16 connects exit port 19 to feed tube 14, extraction
tool 18 can be used to remove the valve core from valve stem 26. In so doing,
pressurized air in tire 24 can exit through exit port 19 and pass through hose 16 and
feed tube 14 into throat 32 of venturi tube 12. As compressed air from the compressor
enters venturi tube 12 through inlet 30 via hose 28, a low pressure region can be

created in throat 32 thereby resulting a pressure differential, as between the air
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pressure in tire 24 and throat 32 that can be greater than the pressure differential
between the air pressure in tire 24 and atmospheric pressure.

[0029] In some embodiments, a method to deflate a tire can comprise the following
steps. Extraction tool 18 can be attached to valve stem 26. Exit port 19 can be
connected to feed tube 14. In some embodiments, hose 16 can be used to connect exit
port 19 to feed tube 14. A stream of air can be passed through venturi tube 12 to create
a region of low pressure in the vicinity of feed tube 14 disposed in constricted throat 32
before the air exits venturi tube 12 via outlet 34. In some embodiments, the stream of
air can be provided from an air compressor (not shown) operatively connected to inlet
30 via hose 28. Extraction tool 18 can then be operated to remove the valve core from
valve stem 26 to allow the pressurized air in tire 24 to pass through exit port 19 to throat
32 of venturi tube 12 via hose 16 and feed tube 14. As the pressure in throat 32 can be
lower than atmospheric pressure, the rate of deflation of tire 24 can be greater than if
exit port 19 is left unconnected thereby allowing pressurized air tire 24 to escape to the
atmosphere.

[0030] Referring to Figure 2, another embodiment of apparatus 10 is shown. In this
embodiment, apparatus 10 can further comprise air pressure control system 35. In
some embodiments, system 35 can comprise air valve 36, as well known to those
skilled in the art, disposed between hose 16 and feed tube 14. In further embodiments,
valve 36 can comprise an electrical solenoid control mechanism to open and close
valve 36. In some embodiments, valve 36 can be configured as a normally open valve,
although it can be configured as a normally closed valve in other embodiments. In some

embodiments, system 35 can further comprise pressure switch 38, as well known to
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those skilled in the art, operatively connected to valve 36 via control wires 40 wherein
pressure switch 38 is operatively connected to line 16 via tee-line 17 to provide
communication to pressurized air disposed in line 16. System 35 can further comprise
activator switch 42 operatively connected to pressure switch 38 via control wires 44. In
some embodiments, when system 35 is installed in apparatus 10, activator switch 42
can be used to operate apparatus 10 to start the deflation of a tire. In other
embodiments, activator switch 42 can be used to simply activate pressure switch 38. In
some embodiments, pressure switch 38 can monitor the air pressure in hose 16, and
when the air pressure in hose 16 reaches a predetermined pressure, as set and/or
configured on pressure switch 38, pressure switch 38 can then operate valve 36 to
close. In operation, system 35 can be configured, in some embodiments, to enable
apparatus 10 to deflate a tire to a predetermined air pressure, and then automatically
stop the deflation process to prevent further depressurization of the tire. This can be
useful in deflating one tire in a dual-tire configuration to a safe pressure, such as 20 psi,
to allow service personnel to work on the other tire in the dual-tire configuration, as
noted earlier in this specification. In some embodiments, apparatus 10 can be used to
deflate the tire without service personnel having the monitor the pressure during the
deflation process; apparatus 10 can be left unattended to deflate a tire until the air
pressure in the tire reaches the predetermined air pressure as set or configured on
pressure switch 38.

[0031] Referring to Figure 3, another embodiment of apparatus 10 is illustrated. In this
embodiment, venture tube 12 can be disposed in housing 33. In this embodiment,

compressed air delivered through hose 28 to port 52a of tee 52 and pass through port
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52¢ into valve 54 before entering into feed tube 14 to direct compressed air to throat 32
of venture tube 12. Port 52b permits compressed to enter into port 56a tee 56 that can
be connected to pressure gauge 58 via port 56b to measure the pressure of the
compressed air. Port 56¢ can connect to valve 60, which can further connect to port
64c of tee 64 via hose 62. Hose 16 from a tire (not shown) can connect to port 64a of
tee 64. Port 64c¢ can connect to port 66a of tee 66, which can have port 66b connected
to pressure gauge 68 and further have port 66¢ connected to valve 70 that is further
connected to inlet 30 of venture tube 12. In some embodiments, outlet 34 can be
operatively connected to muffler 46 that can reduce the sound pressure level of the air
exiting outlet 34 when deflating a tire to a safe sound pressure level or loudness. In
further embodiments, elbow 50 can be disposed between outlet 34 and muffler 46 to
bring muffler 46 in close to housing 33 and reduce the length of apparatus 10. In yet
further embodiments, apparatus 10 can comprise restriction indicator 48 disposed
between elbow 50 and muffler 46. Restriction indicator 48 can provide a visual
indication when muffler 46 has become filled with any particulate matter that can
increase the restriction of the flow of air through muffler 46 thus requiring maintenance,
repair or replacement of muffler 46. In some embodiments, all of the hoses, tees,
valves and gauges disposed in apparatus 10 can be 3" in diameter, nominally, and
have 3" NPT fittings as well known to those skilled in the art. In some embodiments,
muffler 46 can comprise an ALWITCO model M40 muffler as manufactured by Allied
Witan Company of North Royalton, Ohio, United States.

[0032] In the operation of apparatus 10 to deflate a tire, valve 60 can be closed and

valves 54 and 70 can be opened to allow compressed air to be directed into throat 32
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through feed tube 14 and, thus, draw air from the tire through hose 16, tee 64, tee 66
and valve 70 into inlet 30. As the tire is being deflated, pressure gauge 68 can monitor
the air pressure of the tire to provide a visual indication of when the tire has been
sufficiently deflated. Both the compressed air and the air from the tire being deflated
can exit through outlet 34 and muffler 46. Without muffler 46 in place, air exiting outlet
34 can have a sound pressure level of approximately 110 dB, A-weighted, which is an
unsafe sound pressure level for service personnel not wearing any hearing protection.
By including muffler 46, the sound pressure level of the air exiting outlet 34 can be
reduced to approximately 78 dB, A-weighted, which allows service personnel to safely
work in the vicinity of apparatus 10 without wearing any hearing protection.

[0033] With the inclusion of valves 54, 60 and 70, and tees 52, 56, 64 and 66, apparatus
10 can also be used to inflate a tire. To inflate the tire, valves 54 and 70 can be closed,
and valve 60 can be opened, which will allow compressed air to flow from tee 52
through tee 56, valve 60, hose 62, tee 64 and through hose 16 to the tire. Pressure
gauge 58 can monitor the air pressure from the air compressor and pressure gauge 68
can monitor the air pressure of the tire being inflated.

[0034] Referring to Figure 4, apparatus 10 is shown with elbow 50 configured to place
muffler 46 to one side of housing 33, whereas Figure 3 has elbow 50 configured to
place muffler 46 above housing 33. Apart from the different position of muffler 46 in
Figures 3 and 4, the configuration of the other elements of apparatus 10 are the same.
[0035]In some embodiments, either or both of pressure gauges 58 and 68 can
comprise analogue pressure gauges, or digital or electronic pressure gauges. In some

embodiments, one or more of valves 54, 60 and 70 can comprise manually-operated
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ball valve mechanism, or can comprise solenocid-controlled valves that can enable the
use of a computer or a programmable logic controller to automate the operation of tire
deflation and inflation.

[0036] Although a few embodiments have been shown and described, it will be
appreciated by those skilled in the art that various changes and modifications can be
made to these embodiments without changing or departing from their scope, intent or
functionality. The terms and expressions used in the preceding specification have been
used herein as terms of description and not of limitation, and there is no intention in the
use of such terms and expressions of excluding equivalents of the features shown and
described or portions thereof, it being recognized that the invention is defined and

limited only by the claims that follow.
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WE CLAIM:

1. An apparatus for use with a valve core extraction tool for deflating and inflating an
air-pressurized tire, the valve core extraction tool comprising an exit port, the
apparatus comprising:

a) a venturi tube further comprising an inlet, a constricted throat and an outlet;

b) a feed tube having first and second ends, the first end disposed in the
constricted throat, the second end configured to operatively couple to the
exit port;

c) means for operatively coupling the second end to the exit port, the coupling
means comprising a first hose configured to operatively couple the second
end to the exit port;

d) means for inflating the tire, the inflating means comprising a second hose
configured to operatively couple the inlet to the source of compressed air;

e) a first valve operatively coupling the first hose to the second end of the feed
tube;

f) a second valve operatively coupling the second hose to the inlet;

g) a third hose configured to provide communication between the first hose
and the second hose; and

h) the third hose comprising a third valve, the third valve configured to turn off
the communication between the first hose and the second hose, whereupon
closing the first and second valves and opening the third valve provides
communication from the source of compressed air to the tire thereby

enabling inflation of the tire.

13
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2. The apparatus as set forth in claim 1, wherein the first hose further comprises a

first pressure gauge configured to measure air pressure of the tire.

3. The apparatus as set forth in claim 1 or in claim 2, wherein the source of

compressed air comprises an air compressor.

4. The apparatus as set forth in any one of claims 1 to 3, further comprising an air

pressure control system disposed between the feed tube and the coupling means.

5. The apparatus as set forth in any one of claims 1 to 4, further comprising a muffler

operatively coupled to the outlet.

B. An apparatus for deflating and inflating an air-pressurized tire comprising a valve

stem further comprising a valve core disposed therein, the apparatus comprising:

a)

b)

a valve core extraction tool configured to operatively attach to the valve
stem, the tool further configured to remove the valve core from the valve
stem;

a venturi tube further comprising an inlet, a constricted throat and an outlet;
a feed tube having first and second ends, the first end disposed in the
constricted throat, the second end configured to operatively couple to an
exit port disposed on the valve core extraction tool; -

means for operatively coupling the second end to the exit port, the coupling
means comprising a first hose configured to operatively couple the second
end to the exit port;

means for inflating the tire, the inflating means comprising a second hose

configured to operatively couple the inlet to the source of compressed air;

14
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10.

11.

f) a first valve operatively coupling the first hose to the second end of the feed
tube;

9) a second valve operatively coupling the second hose to the inlet;

h) a third hose configured to provide communication between the first hose
and the second hose; and

i) the third hose comprising a third valve, the third valve configured to turn off
the communication between the first hose and the second hose, whereupon
closing the first and second valves and opening the third valve provides
communication from the source of compressed air to the tire thereby
enabling inflation of the tire.

The apparatus as set forth in claim 6, wherein the first hose further comprises a

first pressure gauge configured to measure air pressure of the tire.

The apparatus as set forth in claim 6 or in claim 7, wherein the source of

compressed air comprises an air Ccompressor.

The apparatus as set forth in any one of claims 6 to 8, further comprising an air

pressure control system disposed between the feed tube and the coupling means.

The apparatus as set forth in any one of claims 6 to 10, further comprising a muffler

operatively coupled to the outlet.

A method for deflating and inflating an air-pressurized tire disposed on a wheel rim

using a valve core extraction tool comprising an exit port, the valve core extraction

tool further configured for removing a valve core from a valve stem disposed on

the rim, the method comprising the steps of:

a) providing an apparatus, comprising:

15
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i) a venturi tube further comprising an inlet, a constricted throat and an
outlet,

ii) a feed tube having first and second ends, the first end disposed in
the constricted throat, the second end disposed outside of the venturi
tube and operatively coupled to an exit port disposed on the valve
core extraction tool, and

iii) means for inflating the tire, the inflating means comprising a first hose
configured to operatively couple the second end to the exit port,

iv) a second hose configured to operatively couple the inlet to a source
of compressed air,

V) a first valve operatively coupling the first hose to the second end of
the feed tube,

vi) a second valve operatively coupling the second hose to the inlet,

vii)  a third hose configured to provide communication between the first
hose and the second hose, and

viii)  the third hose comprising a third valve, the third valve configured to
turn off the communication between the first hose and the second
hose, whereupon closing the first and second valves and opening
the third valve provides communication from the source of
compressed air to the tire thereby enabling inflation of the tire;

b) attaching the valve core extraction tool to the valve stem;
c) operatively coupling the exit port to one of the inlet and the second end of

the feed tube;

16
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12.

13.

14.

15.

d) passing a stream of compressed air through the other of the inlet and the
second end of the feed tube; and

e) removing the valve core from the valve stem with the valve core extraction
tool wherein pressurized air disposed in the tire passes through the venturi
tube and exit therefrom via the outlet.

The method as set forth in claim 11, further comprising the steps of:

a) operatively coupling the exit port to the inlet; and

b) operatively coupling the stream of compressed air to the second end of the
feed tube.

The method as set forth in claim 11 or in claim 12, further comprising the step of

reducing a sound pressure level of the air exiting the outlet.

The method as set forth in any one of claims 11 to 13, further comprising the step

of installing the valve core in the valve stem with the valve core extraction tool and

inflating the tire.

The use of an apparatus of claim 1 in combination with a valve core extraction tool

for deflating and inflating an air-pressurized tire disposed on a wheel rim, the valve

core extraction tool comprising an exit port, the valve core extraction tool further

configured for removing a valve core from a valve stem disposed on the rim,

wherein the exit port is operatively coupled to the first end of the feed tube.
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16. The use of an apparatus of claim 1 in combination with a valve core extraction tool
for deflating an air-pressurized tire disposed on a wheel rim, the valve core
extraction tool comprising an exit port, the valve core extraction tool further
configured for removing a valve core from a valve stem disposed on the rim,
wherein the exit port is operatively coupled to the first end of the feed tube and a

muffler is operatively coupled to the outlet.
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