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(57) Abstract: A tyre intlation feed arrangement for a tyre (19) supported on
a wheel (15) carried by a wheel rim (18) rotatably mounted via a wheel hub
(14) on an axially outer end of an axle (12) rotatable within an axle housing
(11), The feed arrangement has a first axle passage (21) extending axially
within the axle from a first outlet in the wheel hub to a first annular axle
zone (12a) on the outer periphery of the axle and a second axle passage (23)
extending axially within the axle from a second outlet in the wheel hub to a
second annular axle zone (12b) on the outer periphery of the axle. A first ra-
dial feed passage (24) extends through the axle housing to supply pressur-
ised air to the first annular axle zone (12a) and a second radial feed passage
(27) extends through the axle housing to supply pressurised air to the second
annular axle zone (12b). A first sealing means (31) is carried by the housing
or axle for co-operating with contact means (30) carried by the axle or hous-
ing to seal the first radial feed passage (24) to the first axial passage (21) and
a second sealing means (32) is carried by the housing or axle for co-operat-
ing with contact means (30) carried by the axle or housing to seal the second
radial feed passage (27) to the second axial passage (23). At least part of one
of the first and second radial feed passages is lined by or defined by a tube
(25, 28). This tube may extend through its associated sealing means or con-
tact means to hold the sealing means or contact means relative to the hous-
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TYRE INFLATION

This invention relates to tyre inflation arrangements and in particular to such

arrangements used on vehicles such as agricultural tractors or the like.

On such vehicles it is necessary, in order to improve efficiency and safety, to change
tyre pressures depending on whether, for example, the tractor is operating in field
conditions or on the road. When operating in the field lower pressures are required to
reduce ground pressure and compaction and to improve grip whereas on the road
higher pressures are required to reduce rolling resistance (to improve economy) and to

reduce heat generation (to improve safety).

It is an object of the present invention to provide an improved form of tyre inflation
feed arrangement which allows the efficient passage of air into the tyres and the
release of air from the tyres when required and which is reliable in operation and

economical to operate in terms of the wear of the air sealing arrangements used.

Thus according to the present invention there is provided a tyre inflation feed
arrangement for a tyre supported on a wheel carried by a wheel rim rotatably mounted via a
wheel flange on an axially outer end of an axle rotatable within an axle housing, the feed
arrangement comprising a first passage extending axially within the axle from a first outlet in
the wheel hub to a first annular axle zone on the outer periphery of the axle, a first radial feed
passage extending through the axle housing to supply pressurised air to the first annular axle
zone, first sealing means carried by the housing or axle for co-operating with the axle or
housing to seal the first radial feed passage to the first axle passage, at least part of the

passages being lined by or defined by a tube.

The first sealing means may cooperate with a contact means carried by the axle or housing.

The first radial feed passage may be defined by or lined by a tube.

At least part of the first axle passage may be lined with a tube.

The tube may extend through the contact means or sealing means to hold the contact means or

sealing means relative to the axle,
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A second passage may extend axially within the axle from a second outlet in the wheel flange
to a second annular axle zone on the outer periphery of the axle, a second radial feed passage
extends through the axle housing to supply pressurised air to the second annular axle zone,
and second sealing means are carried by the housing or axle for co-operating with the axle or
housing or a contact member carried thereby to seal the second radial feed passage to the

second axle passage.

At least part of the first and/or second axial axle passage may be lined with a tube which
extends through the contact means or sealing means to hold the contact means or sealing

means relative to the axle.

Both radial feed passages may be defined by tubes. The entire first axial axle passage is lined

with tubes.

The first axial axle passage may have an axially extending portion and a radially extending
portion which extend across the axle, a lining tube in the axially extending portion of each

passage projecting into a tube lining the radially extending portion of the passage.

Each sealing means may comprise a pair of annular seals between which the pressurised air is

introduced by the respective radial feed passage.

Each pair of seals may be designed to only make full sealing contact with the associated axle
or housing or contact means carried thereby when the associated radial feed passage is
pressurised, the pressurised air forcing the seals into contact with the axle or housing or

contact means carried thereby.

Each pair of air seals may be located adjacent an axle seal to prevent the ingress oil and dirt

around the axle and into the air flow.

The pairs of seals may be located side by side with the axle seals axially outermost relative to

the first and second annular axle zones.

The tube or tubes may be formed from stainless steel or other non-corroding material such as
non-ferrous metal (bronze, brass) or plastics. Alternatively, tubes may be provided with non-

corroding coatings.
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The contact means may be a separate and readily replaceable component. For example, the
contact means may be made from stainless steel or coated with PTFE

(Polytetrafluoroethylene) or may be nitrogen hardened.

Conveniently the first outlet is connectable with the interior of the tyre via a control valve
mounted on the wheel to supply air to the tyre from the first radial supply passage. Similarly
the second outlet is comnected with the control valve to control the valve to supply air
pressure to or exhaust air form the tyre under the control of the air pressure supplied via the

second radial supply passage.

The present invention will now be described, by way of example only, with reference

to the accompanying drawings in which:-

Figure 1 shows an axial sectional view through half of a tractor rear axle fitted with a

tyre inflation feed arrangement in accordance with the present invention;

Figure 2 shows a section through the rear axle of Figure 1 on a larger scale;

Figure 3 shows a section on a larger scale of the area circled at X in Figure 2;

Figure 4 shows an alternative embodiment of the present invention in a section on a

larger scale similar to Figure 3, and

Figure 5 shows a further alternative embodiment of the present invention in a section

on a larger scale similar to Figure 3.

Referring to the drawings, a tractor rear axle 10, half of which is shown in cross-
section in Figure 1 or 3, has an outer trumpet housing 11 within which a driveshaft 12
is supported by bearings 13. Driveshaft 12 terminates in a hub flange 14 to which a
wheel disc 15a of a wheel 15 is clamped by bolts 16 and a clamping ring 17.

The wheel disc 15a carries a wheel rim 18 on which a pneumatic tyre 19 is mounted.
The present invention is concerned with a tyre inflation feed arrangement 22 for

conveying compressed air from a compressor 20 via air control valves 100 and 101
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mounted on the tractor to the rotating wheel 15 and hence via an air control valve 103
mounted on the wheel to the interior of the tyre 19 via lines 47 and 48. Control valves
100 and 101 are solenoid control valves which are controlled by a control unit 110.
These valves are 3/2 way control valves which open the air flow from intake lines
100a and 101a (connected to the compressor 20) to outlet lines 100b and 101b when
activated by solenoid. When valves 100 and 101 are not activated intake lines 100a
and 101a, 102a is closed and the outlet lines 100b and 101b are connected to the

ambient discharge lines 100c and 101c.

Control valve 103 is a biased pressure controlled valve which opens the air flow from
line 47 and thereby compressor 20 to line 48 and the interior of the tyre 19 when the
control inlet 103¢ is charged with air via control line 44. In the non-activated
condition of valve 103 line 47 is connected to the ambient discharge line 103d while
the line 48 is blocked. Thereby, leakage in line 44, line 47 or the tyre inflation feed

arrangement 22 would not cause unintentional deflation of the tyre.

The tyre inflation feed arrangement 22 comprises a first passage 21 in shaft 12 which
extends within shaft 12 from hub 14 to a first annular axle zone 12a on the outer
periphery of shaft 12 and a second passage 23 which also extends within shaft 12
from hub 14 to a second annular axle zone 12b on the outer periphery of shaft 12.
First passage 21 is connected with line 47 and second passage 23 is connected with
line 44. A first radial feed passage 24 is provided by a pipe 25 which extends through
housing 11 and is provided with a pipe fitting 26 which connects passage 24 to line
100b. A second radial feed passage 27 is provided by a pipe 28 which also extends
through housing 11 and is provided with a pipe fitting 29 which connects passage 27
to line 101b. Pipes 25 and 28 can be made from Stainless steel or brass or some other

non—corroding material,

A contact means 30 surrounds annular zones 12a and 12b and is sealed to shaft 12 by
seals 30a. This contact means is formed from or coated with plastics material such as
PTFE or could be made from stainless steel or could be hardened by nitrogen to resist
wear. Passages 21 and 23 emerge through contact means 30 in the vicinity of the inner

ends of pipes 25 and 28. A first sealing means 31 seals the inner end of pipe 25 to the
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contact means 30 and a second sealing means seals the inner end of pipe 28 to this

contact means 30.

First sealing means 31 has an outer casing 31a into which pipe 25 is screwed by
thread 25a and a pair of seals 31b on either side of pipe 25 which, when pipe 25 is
pressurised are forced into sealing contact with the contact member 30 to seal the flow
of air from pipe 100b to passage 21. A shaft seal 31¢ is also provided in casing 31a to

prevent the ingress of il and dirt around axle 12.

Similarly, second sealing means 32 has an outer casing 32a into which pipe 28 is
screwed by thread 28a and a pair of seals 32b on either side of pipe 28 which, when
pipe 28 is pressurised are forced into sealing contact with the contact member 30 to
seal the flow of air from pipe 101b to passage 23. A shaft seal 32c¢ is also provided in

casing 31a to prevent the ingress of oil and dirt around axle 12.

The two sealing means 31 and 32 are located side by side with shaft seals 31¢ and 32¢
axially outermost relative to the two annular axle zones 12a and 12b. A spacer 33 is

located between the sealing means.

Use of a separate contact means 30 allows relatively easy replacement of the contact
member if it becomes worn due to the contact pressure of sealing means 31 and 32
without the need for replacement of the expensive wheel flange 14 and associated
shaft 12. The fact that the sealing means only make sealing contact with the contact
member when their associated feed pipe is pressurised also helps to reduce wear of

the contact means.

Although in the embodiment described the seals 31 and 32 are carried by housing 11
and the contact member 30 is mounted on shaft 12, this arrangement could be

reversed if desired.

Passage 21 needs to cairy a large volume of air to inflate the tyre and such air can be
damp. Thus passage 21 in axle 12, which is typically made from cast iron, can be
lined with stainless steel tubes 21a and 21b. Tube 21a extending axially within axle 12

and having an end portion 21¢ which extends into the radially extending tube 21b. By
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lining the passage 21 with tubes 21a and 21b corrosion of passage 21 is minimised.
Also tube 21b can extend radially through contact means 30 to help locate the contact
means relative to the axle. Passage 23 could alse be lined with non-corrosive material

although this is less important as less volume of air travels through passage 23.

The above described tyre inflation feed arrangement 22 operates as follows.

To increase the air pressure in the tyre 19 control valve 100 is opened so that air from
the compressor 20 is supplied to control valve 103 via pipe 25 and passage 21 to
supply line 47. At the same time, the control inlet 103¢ of control valve 103 is
charged with air via pipe 28 and passage 23, so that the passage to line 48 and the

interior of the tyre 19 is open. Thereby, pressure in the tyre 19 is increased.

If it is desired to release some air pressure from within the tyre the control inlet 103¢
of control valve 103 is charged with air via control line 44 and pipe 28 so that supply
line 47 and control valve 100 are connected to the line 48 and hence the interior of the
tyre 19. As at the same time, valve 100 is switched into a position so that the outlet
100b is connected to the ambient discharge 100c, the interior of the tyre is thus
connected to the ambient environment so the tyre pressure inside the tyre 19 is

decreased.

Tubes 25 or 28 may be integrally formed together with pipe fitting 26 or 29 for cost

reasons.

Figure 4 shows an alternative design in which the tubes 25 and 28 are not screwed
into the outer casings 31a and 32a, but screwed into outer trumpet housing 11 by
threads 11a. The fixation of the outer casings 31a and 32a is thereby ensured by
engaging bores 25b and 28b as a press fit.

In the embodiments shown in Figures 3 and 4, tubes 25 and 28 at the same time
provide axial and circumferential fixation of the outer casings 31a and 32a, and
thereby seals 31 and 32 within outer trumpet housing 11. The circumferential position
of the seals 31 and 32 in relation to the connecting contours between outer casings 31a

/ 32a and tubes 25 and 28 may be shown by external markers which have to be
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aligned during assembly. By arrangement no force fitting of the seals 31 and 32 is

required and easy assembly is provided.

A further embodiment is shown in Figure 5 which omits axial and radial fixation of
the outer casings 31a and 32a by means of tubes 25 and 28, as outer casings 31a and
32a are pressed fit into outer trumpet housing 11. Still, tubes 25 and 28 are screwed
into outer trumpet housing 11 by threads 11a, but do not contact outer casings 31a and
32a. To provide a closed cavity, for corrosive protection, sealing means 33a and 33b
connect outer casings 31a and 32a and tubes 25 and 28. Note that in the Figure 5
arrangement, the tubes line the passages 24 and 27 which are completely encircled by

parts of the housing 11.

The use of tubes 25 and 28 to define the feed passages 24 and 27 reduces corrosion
and in addition the tubes 25 and 28 locate the seals within the housing. Thereby the
manufacturing costs for the housing are reduced and the use of cartridge type seals in

casings 31a and 32a also greatly simplifies seal installation.
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CLAIMS

1. A tyre inflation feed arrangement for a tyre supported on a wheel carried by a
wheel rim rotatably mounted via a wheel flange on an axially outer end of an axle
rotatable within an axle housing, the feed arrangement comprising a first passage
extending axially within the axle from a first ountlet in the wheel flange to a first
annular axle zone on the outer periphery of the axle, a first radial feed passage
extending through the axle housing to supply pressurised air to the first annular
axle zone, first sealing means carried by the housing or axle for co-operating with
the axle or housing to seal the first radial feed passage to the first axle passage, at

least part of the passages being lined by or defined by a tube.

2. A feed arrangement according to claim 1 in which the first sealing means
cooperates with a contact means cooperates with a contact means carried by the

axle or housing.

3. A feed arrangement according to claim 1 or 2 in which the first radial feed passage is

defined by or lined by a tube.

4, A feed arrangement according to claim 1 or claim 2 in which at least part of the first

axle passage is lined with a tube,

5. A feed arrangement according to any one of claims 2 to 4 in which the tube extends
through the contact means or sealing means to hold the contact means or sealing

means relative to the axle.

6. A feed arrangement according to any one of claims 1 to 5 in which a second passage
extends axially within the axle from a second outlet in the wheel flange to a second
annular axle zone on the outer periphery of the axle, a second radial feed passage
extends through the axle housing to supply pressurised air to the second annular axle
zone, and second sealing means are carried by the housing or axle for co-operating
with the axle or housing or a contact member carried thereby to seal the second radial

feed passage to the second axle passage.

7. A feed amrangement according to claim 6 in which both radial feed passages are

defined by tubes.
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10.

11.

12.

13.

14.

15.

16.

A feed arrangement according to any one of claims 1 to 7 in which the entire first

axial axle passage is lined with tubes.

A feed arrangement according to claim 8 in which the first axial axle passage has an
axially extending portion and a radially extending portion which extends across the
axle, a lining tube in the axially extending portion of each passage projecting into a

tube lining the radially extending portion of the passage.

A feed arrangement according to any one of claims ! to 6 in which each sealing
means comprises a pair of annular seals between which the pressurised air is

introduced by the respective radial feed passage.

A feed arrangement according to claim 10 in which each pair of seals is designed to
only make full sealing contact with the associated axle or housing or contact means
carried thereby when the associated radial feed passage is pressurised, the
pressurised air forcing the seals into contact with the axle or housing or contact

means carried thereby.

A feed arrangement according to claim 10 or 11 in which each pair of air seals are
located adjacent an axle seal to prevent the ingress oil and dirt around the axle and

into the air flow.

A feed arrangement according to claim 12 in which the pairs of seals are located
side by side with the axle seals axially outermost relative to the first and second

annular axle zones.

A feed arrangement according to any one of claims 1 to 8 in which the tube or tubes

are formed from stainless steel or other non-corroding material.

A feed arrangement according to any one of claims 2 to 14 in which the contact

means is a separate and readily replaceable component.

A feed arrangement according to claim 15 in which the contact means is made from

stainless steel or is coated with PTFE or is nitrogen hardened.
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17.

18.

19.

A feed arrangement according to any one of claims 1 to 16 in which the first outlet
is connectable with the interior of the tyre via a control valve mounted on the wheel

to supply air to the tyre from the first radial supply passage.

A feed arrangement according to claim 17 in which the second outlet is connected
with the control valve to control the valve to supply air pressure to or exhaust air

form the tyre under the control of the air pressure supplied via the second radial

supply passage.
A tyre inflation feed arrangement constructed and arranged substantially as

hereinbefore described with reference to and as shown in the accompanying

drawings.

10
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