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Description

AN AIR VALVE CONDUIT IN THE TRACK WALL OF
A TIRE AND METHOD OF INSTALLATION THEREOF

Technical Field
This invention relates generally to

tires and more particularly to tire filling

arrangements.

Background Art

In some closed torus tires the air
filler device, a valve stem, is integrally
formed in the rim wall of the tire. The valve
stem protrudes through a hole provided in the
rim, and is accessible for tire filling and
pressure regulation. A tire of this type is
disclosed in U.S. Patent 3,606,921, 21 September,
1971 to C.E. Grawey entitled, "Belted Oval
Pneumatic Tube Tire". Such a tire is commonly

mounted on a two piece rim.

Occasionélly, rim to tire slippage
occurs between the rim and tire due to the high
drive train torque applied to the tire. Rim
movement with respect to the tire can shear-off
or badly damage the valve stem. Thus, the tire
goes flat, or becomés unoperable.

Also, a valve stem located in the rim
is subject to a continuing problem of mud,
rock, foreign material to the extent that the
valve stem can become damaged or inaccessible
due to foreign material buildup around the stem.

In an other closed torus tire appli-
cation a flexible track belt can be circumferen-
tially placed about the tire; such a belt is éﬁ»
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disclosed in U.S. Patent 3,889,220, 12 August
1975, to C.E. Grawey, et al, gntitled,

"Flexible Sealed Track Belt". As the coefficient

of friction between the track belt and tire

is negligible, the problem of slippage between

tire and rim is increased; thereby the likelihood

of valve stem damage is likewise increased.

The present invention is directed to
overcoming one or more of the problems as set
forth above.

Disclosure of the Invention

In one aspect of the present invention
a tire carcass is fitted with an air conduit
which communicates in the track wall with the
air chamber and which is connected in the side
wall of the tire carcass to an air valve
receptacle.

In another aspect of the present
invention, an air conduit is installed by _
forming a slot in the outer surface of the tire
carcass and forming a passage through the track
wall into the air chamber. An air conduit is
positioned in the slot and the passage so that

the conduit communicates with the air chamber and

is accessible at the side wall of the tire.

The present invention is directed to
the prevention of damage to air conduits by
relative motion between tire carcasses and rims.
The present invention solves this problem by
moving the air conduit completely away from the
rim.

The present invention is also directed

to preventing dirt and foreign materials from
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accumulating around air valves. This problem is
solved by using a plug which fits in the side
wall of a tire and covers the end of the valve
and the air conduit.

Further, the present invention is
directed to locating an air conduit on a tire
at a position that is accessible for filling
and pressure measurement, thét is protected
from damage from passing objects, and which is
subject to minimum flexure of the tire during
operation. These cbjectives are achieved by
locating the end of the air conduit in the air
chamber substantially at the center of the track
wall, running the air conduit laterally across
the track wall and positioning the air valve
in the side wall of the tire.

Other aspects, objects and advantages
of this invention can be obtained from a study
of the drawings, the disclosure, and the appended

claims.

Brief Description of the Drawings
Fig. 1 is an enlarged fragmentary cross

sectional view of a tire in accordance with an
embodiment of the present invention.

Fig. 2 is an enlarged fragmentary cross
sectional view of an alternative embodiment of

the present invention.
Fig. 3 is an enlarged fragmentary cross

sectional view of another embodiment of the

present invention,
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Best Mode for Carrying Out the Invention

Fig. 1 illustrates a tire carcass 7
having two side walls 8 (only one shown), a rim
wall (not shown) and a track wall 10 which forms
a closed air chamber 12. The carcass is helically
wound with a radial wire wrap 14 to provide
strength and protection for the tire. The
exterior surface of the track wall 10 contains
a plurality of circumferential grooves 17 which
receive a track belt 18. The track belt provides
the wearing surface of the tire and includes a
circumferential wrap 19 containing a plurality of
circumferentially wound, inextensible steel
cables to retain the anchor plates 20 and the steel
shoes 21 that are bolted to the anchor plates 20.
U.S. Patent 3,889,220 cited above further describes
the construction and operation of these track
belts 18 that have metal shoes.

The tire carcass 7, Fig. 1 contains
within its track wall 10 a resilient air conduit 26
that is fabricated from a material designed to
flex with the tire. The air conduit enters the
air chamber 12 in the generally static central
area of the track wall. This is near or at the
center line of the track wall where there is less
flexure of the rubber and the radial wire wrap 14.
The air conduit runs through a passage 28 and
is sealed in the passage at the entrance to the
air chamber 12 by a bonding compound so that air
can not escape from the tire. The passage 28
extends from the exterior surface of the track
wall 10 through to the air chamber 12 and passes
between the strands of the radial wrap 14.

The air conduit 26, Fig. 1, lays in a
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lateral groove or trough 25 that extends across
the track wall 10 and to a depth below the
circumferential grooves 17. 1In this embodiment
the trough is located in a non-wearing portion
of the tire because of the track belt 18. The
trough 25 can be positioned in a similar location
as illustrated in Fig. 3. ,

As seen in Fig. 1, the air valve recep-
tacle 27 is located in the relatively thick
rubber portion of the tire. This area is at the
juncture of the track wall 10 and the side wall 8.
The receptacle 27 is flanged to prevent separation
from the tire and is threaded internally to
receive a conventional air valve (not shown).
The air valve is protected from foreign materials
by a rubber plug 29 that is removable from the
side wall of the tire and is contoured to the
profile of the tire. The plug encapsulates a metal
cap 30 which protects the air valve 27. When the
plug and metal cap are removed, the air valve is
accessible for filling and pressure measurement.

The air conduit 26, Fig. 1, can be
installed on tires that have already been vulcan-
ized. The lateral trough or slot 25 is milled
across the outside of the track wall 10 to a depth
below the circumferential grooves 17 and from the
center of the tire to the side wall 8. The
passage 28 is drilled in the bottom of the trough
which passes between the strands of the radial
wrap 14 and which communicates with the air
chamber 12. Thereafter, the air conduit tube 26
is inserted in the passage 28 and is sealed in
place with a bonding compound. The air conduit is
placed in the trough so that it resides below the
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bottom of the grooves 17 and the air wvalve
receptacle 27 is sealed with the plug 29. Depend-
ing on the application, the conduit may or may not
be bonded in the trough. ILastly, the track belt
18 is mounted on the carcass and covers the air
conduit.

It should be appreciated from Fig. 1
that the shoes 21 and anchor plates 20 extend out
and beyond the side wall 8 and protect the plug 29
and the air valve receptacle 27 from damage.

Fig. 2 illustrates an alternative
embodiment of the present invention wherein an
air conduit tube 33 is bonded inside of a tire
carcass 7 during fabrication. The tube is resil-
ient so that it flexes with the tire and is
positioned to communicate with the air chamber 12
through the nearly static central area of the
track wall 10 near the center line of the carcass.
The tube 33 terminates in a flanged air valve
receptacle 27 of conventional construction. The
receptacle receives a conventional threaded air
valve (not shown) and is protected from foreign
materials by a plug 29 which is received in a
recess in the side wall 8 of the tire.

The embodiment of Fig. 2 utilizes an
air conduit tube 33 that is molded in place during
production of the tire. The tire is fabricated
in the conventional manner and prior to vulcanizing
the tube 33 is inserted into the layers of uncured
elastomer. After vulcanization, the tube is
captured within the tire carcass.

Fig. 3 illustrates another embodiment of
the present invention wherein an air conduit 37 is

located in a tire 7 having a tread belt 39
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integrally formed within the tire carcass 7. The
tread belt comprises a track wall 10, a radial
wire wrap 14, a layer of fabric 41, a circumferen-
tially wound filament 40, and a grooved tread 44.
The layers are applied to form the crown of the
tire and to insulate the loops of radial wire
wrap 14 from the loops of the filament 40. The
loops of filament are circumferentially inexten-
sible and the filament is composed of either wire,
cable, or a glass fiber. The circumferential
tread belt 39 is surmounted by a grooved tread 44
of conventional construction.

In Fig. 3, the air conduit 37 is a hollow
passage in the tire carcass. This conduit does
not utilize a resilient tube like the embodiments
described above. The hollow passage 37 is located
in the tire carcass in generally the same location
as illustrated in Figs. 1 and 2. The hollow
passage 37 communicates with the air chamber 12
at or near the center line of the track wall 10
and terminates in a flanged air valve receptacle
27. The receptacle 27 is accessible at the side
wall 8 of the tire and the recess providing access
to the air valve receptacle is covered by a plug 29
and cap 30 as described above. The use of the
hollow passage 37 can avoid the possible problem
of tube 26, 33 deteriorating in the carcass and
the problem of selecting a tube material having
exactly the same resilience as the carcass.

The hollow passage 37, Fig. 3 is fabri-
cated after vulcanization by drilling two pas-
sages in the tire carcass 7, one perpendicular to
the other, and blocking the portion of the passage
in the tread 44 with a plug 45. The hollow passage
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37 can also be fabricated in the tire carcass 7
using a removable core (not shown). The core is
positioned between the layers of uncured elastomer
along with the air valve receptacle 27 prior to
vulcanization. The tire is fabricated in the
conventional manner. After the carcass has been
vulcanized, the core is removed leaving only the

flanged air valve receptacle 27.

Industrial Applicability

The embodiment of Fig. 1 is installed
as described above on tire carcasses after vulcan-
ization. The embodiments of Figs. 2 and 3 are
incorporated into tire carcasses during fabrica-
tion as described above. In all embodiments after
the air conduit is in place, an air valve (not
shown) is threaded into each receptacle 27. The
tires are then filled with air and pressure
measurements are taken in the conventional manner.

It should be understood that the present
invention contemplates use on both open torus
and closed torus tires.

Moreover, any of the three air conduit
embodiments 26, 33, 37 can be used on tires having
either integral belts (Fig. 3) or removable
track belts (Figs. 1 and 2). For example, the
tread 44, Fig. 3 can be milled to form a lateral
groove 25, as shown in Fig. 1 and an air conduit 26
can be installed after vulcanization. The tire of
Fig. 3 can also be fabricated with the air conduit
tube 33 integrally bonded in the carcass.

From the foregoing, it can be seen that
damage to the air valve and rupture of the air
conduit by the rim is avoided by relocating the

air conduit and the air valve receptacle.

T V;;‘.\
B DA (TN

@ Gl
k‘\ IFO

3

G s e n\i‘t’:"



WO 82/00978 PCT/US80/01272

Other aspects, objects and advantages
of this invention can be obtained from a study
of the drawings, the disclosure and the appended

claims.
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1. In a tire (7) having an interior
air chamber (12) bounded in part by a side wall (8)
and a track wall (10), the improvement comprising:

an elongated air conduit (26, 33, 37)
having first and second ends, said first end
‘communicates with said air chamber (12) through
said track wall (10) and said second end being
disposed in said side wall (8); and

an air valve receptacle (27) in said
side wall (8) and at said second end of said air
conduit (26, 33, 37).

2. A tire as in claim 1 wherein said
first end of said air conduit (26, 33, 37)
communicates with said air chamber (12) at
substantially the center of said track wall (10)
and wherein said air valve receptacle (27) is
accessible for tire filling through said side
wall (8).

3. A tire as in claim 1 including a
lateral groove (25) in the exterior surface of
said track wall (10) and wherein said air conduit
(26) includes a resilient tube (26) positioned

in said groove (25).

4. A tire as in claim 1 wherein said
air conduit (37) is a hollow passage (37) in
said tire (7).
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5. A tire as in claim 1 wherein said
air conduit (33) is a resilient tube (33)
positioned within said carcass (7) and bonded

thereto.

6. A method of installing an air conduit
tube (26) in a tire (7), said tire (7) having an
interior air chamber (12) bounded in part by a
side wall (8) and a track wall (10), said air
conduit tube (26) having first and second ends
and an air valve receptacle (27) at said second
end, comprising the steps of:

a) forming a lateral slot (25) across
the exterior surface of the track wall (10), said
slot (25) extending from substantially the center
of the track wall (10) to the side wall (8);

b) forming a passage (28) through the
track wall (10) at substantially the center thereof
from said lateral slot (25) to the air chamber
(12) ;

¢) positioning an air conduit tube
(26) in the slot (25) with the first end extending
through the passage and with the second end at
the side wall (8) of the tire; and

d) sealing the passage (28) from the

air chamber (12).
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