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(54) Abstract Title
Apparatus for checking and or adjusting fluid pressure of a tyre

(67) An apparatus comprises a nozzle 2 placed over a filler neck 62 of a vehicles spare tyre, a lever 8 rotated
over a block 58 which urges a cartridge 16 towards an opening 7 to seal the nozzle 2 on the filler neck 62, and a
pin 66 of a tyre valve 64 contacts an actuator rod 54 and urges it into the cartridge 16 which moves a locking
member 36 and a piston 34 into contact with a wall 22. Pressurised air is fed through a pipe 10 into cartridge 16
and onto piston 34 which contacts locking member 36 and closes ports 42. The pressure increases until the
piston 34 abutting locking member 36 which has arrow like projections 44 contacting projections b1 urges an
actuator 38 towards wall 32 to a point where locking member 36 rotates and moves an actuator 38 and
actuating rod 54 to open the valve 64 by moving pin 66. Rotation of locking member 36 aligns ports 42, 48 and
50 so that air can flow into the tyre.
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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The claims were filed later than the filing date but within the period prescribed by Rule 25(1) of the Patents Rules 1995.



12

1




ooooo
. @ .

j 78/ 2 42 22
( 7 -%-
SN NN I
Tl 7// AL
28—|[ | /// / 1 —+6
NN \\\\\\lﬁ-/f
5y ~3

20 TTN56

68 |

o X v
- _l e e e L
O
o
™ N

2







50 T
54




7 4_]{

10 )

NN

18 /

| L— 34

- 28
_~6

2%—T1T — 36
——-530
38

ALV




000000

22 22
)
—] -26-
<Y 2
I NN NN\ R
// 28
24-/' T % |
51 |

\§§Q \Q<\§\ 18 g

56




10

15

20

2372798

The present invention relates to apparatus for checking and/or
adjusting fluid pressure in a receptacle fitted with a valve, particularly, but
not exclusively, air pressure in the spare tyre of a vehicle where the spare
tyre is fitted with a non-return vaive.

It is important that the spare tyre of a vehicle, such as a motor car,
is correctly inflated so that it can be deployed when required. To ensure this
it is advisable that the air pressure in the spare tyre is regularly checked and
if necessary adjusted.

Often, the spare tyre of a vehicle is stored in a difficult to access
position, for example under the floor of a luggage compartrhent or
underneath the vehicle itself. This makes checking and adjusting air
pressure in the spare tyre inconvenient. A consequence is that the spare
tyre pressure is not checked regularly, or at all. This increases the risk of
the tyre becoming under inflated and thus unsuitable for use.

In consideration of this problem the inventor has proposed using a
tube extending between the spare tyre of a vehicle and a more accessible
location than the tyre to enable the tyre pressure to be checked and
adjusted remotely from the more accessible position. There is, however, a
problem with this.

Pneumatic vehicle tyres include a filler neck fitted with a non-return
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valve operative to prevent escape of air from the tyre. The non-return vaive
may be opened by depressing a pin extending in the filler neck of the tyre.
Conventional nozzles for filling tyres with air include a mechanical means for
depressing the non-return valve pin to open the valve to allow air to pass
into and out of the tyre.

A tube used for remote checking and adjusting of tyre pressure could
be fitted to a tyre using a conventional tyre filling nozzle arranged to hold
the tyre’s non-return valve open. A problem with this is that the integrity of
the nozzle, tube and any fitting on the opposite end of t‘he tube to the tyre
is then relied upon to maintain the pressure of air in the tyre. This increases
the risk that the tyre may become deflated, possibly defeating the object of
providing the tube in the first place.

Alternatively the tube could simply be fitted over the filler neck of the
tyre and air pressure in the tube relied upon to force open the tyre’s
non-return valve to fill the tyre. This is also unsatisfactory. To open the
non-return valve it is necessary to raise the pressure in the tube
considerably above normal tyre pressure. When the non-return valve opens
the tyre fills very rapidly making it difficult to control the amount of inflation
of the tyre. Also, it is not possible to determine the tyre pressure using the
tube as the tyre’s non-return valve is only open when the pressure in the
tube considerably exceeds that in the tyre.

The present invention has been made in consideration of these



10

15

20

-3-
problems, which it aims to overcome, or at least reduce.

According to the present invention there is provided apparatus for use
in adjusting and/or checking the fluid pressure in a receptacle fittéd with a
valve, the apparatus comprising a fluid operable actuator for operating the
valve.

The apparatus enables a valve, such as the non-return valve of a
spare tyre, to be remotely opened by means of fluid conducted in a tube,
particularly by a tube for connecting a supply of air for inflating the tyre.
Providing means to open the non-return valve of a spare tyre means that the
valve need only be opened when it is desired to check and/or adjust the air
pressure within the tyre, and allows the pressure in the tyre to be accurately
determined.

The apparatus preferably comprises a nozzle. The apparatus
preferably includes a piston disposed in a cylinder for providing a force in
response to fiuid pressure. The piston may be comprised in or arranged to
operate the actuator. The apparatus preferably includes a locking means
operative to lock the actuator in a predetermined operative state. The
locking means may comprise a cylindrical member having outward radial
projections disposed in a cylindrical cartridge having inward radial
projections arranged to cooperate with the projections on the cylindrical
member. The cartridge may also house a piston and an actuator member.

The actuator member may include formations operative to cooperate with




10

15

20

-4 -
formations on the locking member. The piston may include one or more
ports by means of which fluid may pass through the piston. The locking
member may be arranged to close the port or ports in certain operational
states. Preferably the apparatus can be operated with a single fluid supply
for operating the actuator and for filling the receptacle with fluid.

Preferably the apparatus is for use in checking and/or adjusting the
air pressure in a pneumatic tyre fitted with a standard spring loaded
normally closed non-return valve. In this case the actuator is preferably
operable between at least two operational states, one where a tyre valve
may be held open and another where a tyre valve is allowed to remain
closed. A locking means is preferably provided to retain the actuator in the
operative state in which it may hold a valve open. The apparatus may be
arranged so that when mounted on a tyre and supplied with a first blast of
air it opens the tyre valve and then holds the valve open until supplied with
a second blast of air. By blast of air is to be understood supplying air to the
apparatus for a short time and then removing the supply. The apparatus
may include means for sealingly engaging it with the filler neck of a tyre.

The apparatus may further comprise a length of pipe for supplying
fluid to the nozzle. The free end of the length of pipe may comprise a filler
which may include a non return valve. The apparatus may include a filter,
especially a particle filter. This may be fitted to the apparatus, in particular

it may be fitted to the pipe or nozzle. The apparatus is particularly suited
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for fitment to vehicles, with the nozzle fitted to the spare tyre and the filler
mounted in an accessible place on the vehicle to enable the spare tyre
pressure to be conveniently checked and adjusted.

In order that the invention may be more clearly understood an
embodiment thereof will now be described, by way of example, with
reference to the accompanying drawings of which:

Figure 1 is a schematic view of apparatus according to the invention;

Figure 2 is a cross-sectional view of a nozzle according to the invention
mounted on a filler neck of a tyre with the nozzle in a first
operational state;

Figure 3 is a perspective view of the cartridge of the nozzle of Figure 2

in which hidden detail is shown by broken lines;

Figure 4 is a an exploded perspective view of components of the nozzle
of Figure 2;
Figure b is a view similar to Figure 2 with the nozzle in a second

operational state; and
Figure 6 is a view similar to Figure 2 with the nozzle in a third
operational state.
Referring to Figure 1, a nozzle, generally 2, is shown fitted onto the
filler neck 4 of a vehicle spare tyre (not shown). The nozzle comprises a

body 6 on which a lever 8 is pivotally mounted. One end of a flexible pipe

10 is connected to the nozzie 2. The opposite end is connected to a filler
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12, similar to a tyre filler neck. The filler 12 includes two mounting nuts 14
to enable it to be mounted onto the body or chassis of a vehicle. Typically
the filler 12 would be mounted near to the fuel filler of a vehicle to prompt
checking of the vehicle’s spare tyre pressure when refuelling. The filler 12
may, optionally, include a non-return valve (not shown) of the type normally
fitted to a tyre filler neck and operative to allow air to flow through the filler
12 into the pipe 10, but not out unless the valve is held open.

The nozzle 2 is illustrated in more detail in Figures 2 to 6. Referring
to these Figures the body 6 is generally cylindrical in shape and defines an
aperture 7 in one end. The body 6 houses a generally cylindrical cartridge
16. Extending radially outwards from towards one end of the cartridge is a
short tube formation 18 to which the flexible pipe 10 is connected. An
aperture 20 is defined in the face of the opposite end of the cartridge 16.
About a quarter of the distance along the length of the cartridge 16 from
the end from which the tube 18 extends a wall 22 extends radially inwardly
from around the circumference of the inside of the side wall 24 of the
cartridge. The wall 22 defines an aperture 26 therethrough.

Two projections 28 extend longitudinaily along opposite sides of the
side wall 24 of the cartridge 1}6 from the wall 22 about half way to the end
of the cartridge 16 where aperture 20 is formed. The projections 28 are
substantially rectangular in cross-section. The ends of the projections 28

remote from the wall 22 are angled relative to the wall 22. Spaced from the
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end of each projection are two opposed longitudinally extending slots 30.
The slots extend in the side wall 24 of the cartridge 16 to the end wall 32
of the cartridge 16.

The cross-sectional views shown in Figures 2,5 and 6 are taken along
a plane extending through both the projections 28 and both the slots 30.

Disposed within the cartridge between walls 22 and 32 are, starting
from the wall 22, a piston 34, a locking member 36 and an actuator 38.

The piston 34 comprises a substantially circular disc with two
opposed slots 40 formed in its circumference and two ports 42 formed by
apertures extending between its opposed faces. The piston 34 is slidably
fitted into the cartridge with the projections 28 réceived into the slots 40 to
prevent relative rotation of the piston 34 and cartridge 16. The peripheral
edge of the piston 34 forms a substantially air-tight seal with the inside of
the cartridge 16.

The locking member 36 is generally cylindrical and disposed between
the piston 34 and actuator 36. The diameter of the locking member 36 is
less than that of the piston. This enables the locking member to
accommodate a number of spaced apart arrow-like projections 44 on its
curved surface. Slots 46 into which the projections 28 may be received are
defined between each arrow-like projection. The locking member 36 also
includes ports 48 extending between its opposed faces. The locking

member 36, as with the piston 34, may move longitudinally within the
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cartridge 16. When the locking member 36 is positioned so that the
projections 28 extend between the arrow-like formations 44 this prevents
relative rotation of the locking member 36 and the cartridge 16. However,
the locking member 36 can move longitudinally along the cartridge 16
sufficiently towards the end wall 32 so that the projections 28 no longer
extend between the arrow-like formations 44. In this position the locking
member 36 may rotate relative to the cartridge 16. The periphery of the
locking member 36 does not form an air-tight seal with the inside of the
cartridge 16.

The actuator 38 comprises a substantially circular disk having two
lugs 50 extending from opposite points on its circumference. The lugs 50
are configured to be received into the slots 30 of the cartridge 16. The
actuator 38 may move longitudinally within the cartridge 16, but relative
rotation is prevented by the lugs 50 and slots 30. The periphery of the
actuator 38 does not form an air tight seal with the cartridge 16. The
actuator 16 includes ports 52 formed by é_pertures extending between its
opposed faces. An actuator rod 54 extends from the face of the actuator
disk facing, and through, the aperture 20. Two projections 51 extend axially
from opposed points on the periphery of the actuator 38, towards the
locking member 36. The projections are arranged to extend around the
outside of the locking member 36, between the locking member 36 and the

inside surface of the cartridge 16. The ends of the projections 51 are angled
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relative to the faces of the actuator and are configured to cooperate with
the arrow-like formations 44 of the locking member 36.

The cartridge 16 is disposed in the body 6 of the nozzle 2 between
a resilient collar (for example a rubber collar) 56 and an over centre block
58 . The over centre block 58 is mounted on the body 6 by means of a
pivot 60, and may be pivoted by means of the lever 8 to urge and lock the
cartridge 16 towards the opening 7 at the end of the body 6. This causes
the collar 56 to deflect or expand radially inwardly and form an airtight seal
between the nozzle and a tyre filler neck 4 received into the nozzle.

The filler neck 4 includes a non-return vaive 64 comprising a spring
loaded pin 66 which when moved against its spring loading, in the direction
of arrow 68, opens the valve.

In use the nozzle 2 is placed over the filler neck 62 of a spare tyre
and the lever 8 moved to rotate the over centre block 58 to urge the
cartridge 16 towards the opening 7 to form a seal between the nozzle 2 and
filler neck 4.

When initially fitted to a filler neck the nozzle 2 adopts the operative
position shown in Figure 2. The pin 66 of the tyre non-return valve 64
contacts the actuator rod 54 and urges it into the cartridge 16. This moves
the locking member 36 and piston 34 towards the wall 22, until the piston
34 contacts the wall 22. The tyre valve 64 remains closed. This is the

normal state of the nozzle 2. As the tyre valve 64 remains closed the nozzle
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2 and pipe 10 are not pressurised so air from the tyre cannot leak out
through the apparatus.

When'it is desired to check and/or adjust the air pressure in the tyre
a user connects a normal tyre inflation nozzle to the filler 12. Air is then fed
into the filler 12 and along the pipe 10. The air pressure in the cartridge 16
is increased above the piston 34. The ports 42 in the piston are closed by
the top of the locking member 36 which is urged against the piston 34 by
the pin 66. The build up of air pressure above the piston urges the piston
down the cartridge 16 towards the end wall 32. The piston 34 abuts the
locking member which is also urged towards the end wall 32. This causes
the arrow like projections 44 of the locking member 36 to contact the
projections 51 of the actuator 38 and the locking member 36 to urge the
actuator towards the end wall 32 and the actuator rod 54 to urge the valve
pin 66 into the filler neck 4, opening the valve 64.

As the locking member 36 moves down the cartridge 16 a point is
reached at which the arrow like projections 44 move beyond the projections
28 in the cartridge 16, permitting the locking member 36 to rotate. The
configuration of the projections 51 and arrow like projections 44 then
causes the locking member 36 to rotate allowing the actuator 38 and
locking member 36 to move towards each other. As the locking member 36
rotates the ports 42 and 48, in the piston 34 and locking member 36

respectively, align and the arrow like formations 44 pass under the ends of
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projections 28. This state is illustrated in Figure 5.

As the tyre valve 64 is now open, and the ports 42,48,52 in the
piston 34, locking member 36 and actuator 38 are all aligned air can flow
from the pipe 10 into the tyre. If it is desired to fill the tyre, therefore, the
user continues to supply air into the pipe 10.

When a desired amount of air has been fed into the tyre, or as soon
as the state illustrated in Figure 5 is adopted, the flow of air into the pipe
10 is ceased by the user. As the flow ceases the actuator 30 will be urged
into the cartridge 16 by the vaive pin 66. However, as the locking member
36 has now been rotated relative to the cartridge 16 it will not return to the
position illustrated in Figure 2. Rather, it adopts the position shown in Figure
6 where the arrow like formations 44 abut the lower end of the projections
28. This holds the tyre valve 64 open. Now the piston 34 is floating freely
above the locking member 36 which allows air to pass either through the
locking member port 48, or around the locking member 36, between the
locking member 36 and piston 34 and through the ports 42 in the piston 34.
The space above the piston 34 and hence the pipe 10 will now be
maintained at the pressure of the tyre, enabling the tyre pressure 1o be
measured from the filler 12.

To close the tyre valve 64 the user briefly supplies air to the filler 2
again. As air suddenly flows into the cartridge 16 this increases pressure

above the piston 34 and urges the piston 34 towards the locking member
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36 closing ports 42. The piston 34 then urges the locking member 36
towards the end wall 32, as shown in Figure 5. As this happens then, as
before, the projections 51 on the actuator 38 cause the locking member 36
to rotate, this time until the slots 46 between the arrow like members 44 on
the locking member 36 are aligned with the projections 28. When air is no
longer supplied to the filler 12 the valve pin 66 will urge the components in
the cartridge 6 back to the position shown in Figure 2, allowing the tyre
valve 64 to close. This process may be repeated as necessary until the
desired tyre pressure is obtained. Air may be allowed to flow out of the tyre
when the nozzle is in the state shown in Figure 6. Sufficient ports are
provided in the piston 34, locking member 36 and actuator 38 to allow
repeated operation.

The apparatus allows the pressure of a tyre, particularly a spare tyre,
to be checked and/or adjusted remotely and accurately and for the tyre to
remain isolated from the apparatus when testing is not being carried out.

In an alternative embodiment the end wall 32 is deleted, to facilitate
moulding. Stops may be incorporated to prevent escape of the piston and
other sliding components. In this embodiment the side wall 24 is thickened
so that its lower edge can compress the collar 56.

The above embodiments are described by way of example only. Many

variations are possible without departing from the invention.
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CLAIMS

1.

Apparatus for use in adjusting and/or checking the fluid pressure in a
receptacle fitted with a v‘alve, the apparatus comprising a fluid
operable actuator for operating the valve.

Apparatus as claimed in claim 1 comprising a nozzle,

Apparatus as claimed in either claim 1 or 2 comprising a piston
disposed in a cyiinder for providing a force in response to fiuid
pressure.

Apparatus as claimed in any preceding claim comprising a locking
means operative to lock the actuator in a predetermined operative
state.

Apparatus as claimed in claim 4, wherein the locking means
comprises a cylindrical member having outward radial projections
disposed in a cylindrical cartridge having inward radial projections
arranged to cooperate with the projections on the cylindrical member.
Apparatus as claimed in claim 5, wherein the cartridge houses a
piston and an actuator member.

Apparatus as claimed in claim 6, wherein the actuator member
includes formations operative to cooperate with formations on the
locking member.

Apparatus as claimed in either claim 6 or 7, wherein the piston

includes one or more ports by means of which fluid may pass through
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the piston.
Appa‘ra'tus as claimed in claim 8, wherein the locking member is
arranged fo close the port or ports in certain operational states.
Apparatus as claimed in any preceding claim operable with a single
fluid supply for operating the actuator and for filling the receptacle
with fluid.
Apparatus as claimed in any preceding claim for use in checking
and/or adjusting the air pressure in a pneumatic tyre fitted with a
standard spring loaded normally closed non-return valve wherein the
actuator is operable between at least two operational states, one
where a tyre valve may be held open and another where a tyre valve
is allowed to remain closed and a locking means is provided to retain
the actuator in the operative state in which it may hold a valve open.
Apparatus as claimed in claim 11 arranged so that when mounted on
a tyre and supplied with a first blast of air it opens thé tyre valve and
then holds the valve open until supplied with a second blast of air.
Apparatus as claimed in either claim 11 or 12 including means for
sealingly eng‘aging it with the filler neck of a tyre.
Apparatus as claimed in claim 2 or any of claims 3 to 13 when
dependent, directly or indirectly, upon claim 2 including a length of
pipe for supplying fluid to the nozzle.

Apparatus as claimed in claim 14 wherein a free end of the length of
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pipe includes a filler.

Apparatus as claimed in claim 15, wherein the filler includes a non-
return valve.

Apparatus as claimed in any preceding claim including a particle filter.
Apparatus for use in adjusting and/or checking fluid pressure in a

receptacle fitted with a valve substantially as herein described with

reference to the accompanying drawings.
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