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readily held and operated by one hand of the user.
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A DISPENSING BOTTLE

Field of the Invention

The present invention relates to a dispensing bottle and more particularly to a
dispensing bottle for dispensing a gas, such as oxygen, for personal use. The

invention further relates to attachments for the dispensing boitle.

Background of the Invention

People all around the world now recognise the need to reduce and one day
hopefully eliminate all forms of pollution to our environment. One of the most
concerning forms of pollution is air pollution. The health risks associated with
continually breathing polluted air are well documented. Despite the recognition
of these risks and the efforts of governments all around the world, air pollution is
a continuing problem. This means that inevitably the air we breathe will on
occasion be of a recognisably poor quality. For example, the air may have an

odour or may be visibly poor containing dust, smoke or the like.

It has also been recognised that there are advantages in breathing air of high
oxygen quantity. Such air may benefit a person who is generally tired, feeling
unwell or is stressed.

To be functional, any supply of personal use oxygen needs to be packaged in a
manner that enables it to be readily carried, easy to use and preferably cost
effective.

The present invention seeks to provide a dispensing bottle that can dispense a
gas, such as oxygen, for personal use.
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Summary of the Invention

According to one aspect of the present invention there is provided a dispensing
bottle including a regulator, a valve and a gas container, said regulator having a
push button release piston arranged to enable a user to release a flow of gas
from said dispensing bottle when said release piston is pushed and wherein

said valve is permanently connect to said gas container.

According to another aspect of the invention there is provided a dispensing
bottle for dispensing a gas to a user, said dispensing bottle including a
regulator, a valve and a gas container, said regulator having a push button
release piston arranged so that whilst the dispensing bottle is held in one of the
user's hands the push button release piston can be pushed by a finger or thumb
of that hand so as to release a flow of gas from said dispensing bottle.

According to a further aspect of the invention there is provided a dispensing
bottle for dispensing a gas to a user, said dispensing bottle including a
regulator, a valve and a gas container, said regulator having a push button
release piston arranged to enable a user to release a flow of gas from said
dispensing bottle by applying finger pressure to the release piston and wherein
said dispensing bottle further includes a mouthpiece including a shroud
arranged to substantially cover the user's nose and mouth so that during use
the shroud can be pressed against the user’s face to reduce inadvertent loss of
gas to atmosphere.

Preferably, the regulator includes a regulator body and a valve pin actuator.
The regulator body includes a gas flow path and an outlet port. The valve pin
actuator and the push button release piston are mounted within the regulator
body so as to only allow gas to flow through the outlet port when the push
button release piston is in an open position.

Seal means are preferably provided in the regulator to prevent inadvertent
leakage of gas.
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The valve preferably includes a valve body having an opening extending there
through, said opening having a lower and an upper end. The opening is shaped
to receive various components of the valve as well as a portion of the regulator.
The valve further includes a valve pin, biasing means and a top sleeve. The
valve pin and the biasing means are mounted in a portion of the opening and
are arranged so that the valve pin is movable between an upper and a lower
position.

The sleeve is arranged for attachment to the upper end of the opening in the
valve body. When the sleeve is secured in the opening the valve pin is located
in the upper position. The sleeve includes a gas flow path and is configured so
that when it is attached to the valve body, a portion of the valve pin and a seal
means in conjunction with the action of the biasing means prevent gas from
passing through the gas flow path of the sleeve. The seal means is typically an

o-ring.

The valve is arranged to be attached to the gas container. Seal means may be
provided to ensure the seal between the valve and the gas container. The seal
means may include an insert that is preferably attached to the gas container.
The insert may be made of a material such as Teflon or any other suitable
oxygen compatible material.

Preferably, when the regulator is attached to the valve, the valve pin actuator
engages with the valve pin so as to move the valve pin against the action of the
biasing means in the valve. The valve pin is thus caused to move into the lower
position. When the valve pin is in the lower position the gas flow path in the
sleeve is open so that gas can flow up through the opening and through the gas
flow path in the sleeve. The gas can then flow into the gas flow path in the
regulator. When the push button release piston is in the open position gas can
then flow out through the outlet port.
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Biasing means is preferably provided in the regulator to position the valve pin
actuator so that it engages with the valve pin and maintains its engagement

whilst the regulator is attached to the valve.

The push button release piston and the valve pin actuator preferably each have
an elongate axis which are mounted at substantially 90° to one another. Such

an arrangement enables single handed operation of the dispensing bottle.

In a preferred embodiment of the invention, the regulator is arranged for
threaded engagement with the valve and the valve is arranged for threaded

engagement with the gas container.

The gas flow path in the regulator preferably extends substantially parallel to the
elongate axis of the valve pin actuator.

The dispensing bottle is preferably arranged to dispense oxygen enriched air
(OEA) and other forms of human consumption oxygen mixes. The dispensing
bottle may also contain flavourings and scents. Preferably, the gas container is
a high-pressure gas container. Pressure release means is preferably provided
to release the pressure in the gas container when it reaches a predetermined

pressure. The pressure release means may include a burst disc arrangement.

The dispensing bottle may further include a mouthpiece arranged for connection
to the regulator. The mouthpiece preferably includes a shroud that in use is
arranged to fit over a user's nose and mouth to prevent inadvertent loss of
oxygen as it is dispensed from the dispensing bottle. The shroud is preferably
movable between a closed position and an in use position. In the closed
position, the shroud preferably closes over a top part of the regulator, whilst in
the in use position it is located proud of the top part of the regulator.

The shroud is preferably arranged so that it can pivot between the in use and

closed positions.
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The mouthpiece may further include a cover for covering the regulator and a

cover for covering the valve.

The mouthpiece is preferably made from a plastics material and is designed for

reuse by the user.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example only,

with reference to the accompanying drawings in which:

Figure 1 is an assembly view of a dispensing bottle and mouthpiece in

accordance with an embodiment of the invention;

Figure 2 is a cross-sectional view of the assembled regulator of the dispensing
bottle shown in Figure 1;

Figure 3 is a cross-sectional view of the regulator body along the line x-x shown

in Figure 2;

Figure 4 is a cross-sectional view of the valve body shown in Figure 1;

Figure 5 is a side view of the push button release piston shown in Figure 1;

Figure 6 is a cross-sectional view of the sleeve shown in Figure 1;

Figure 7 is a cross-sectional view of the gas container shown in Figure 1; and

Figures 8 to 11 illustrate respectively the sleeve, first washer, burst disc and

second washer of the burst disc assembly in plan and side view.

Figure 12 is a front view of a dispensing bottle according to an embodiment of
the invention with a mouthpiece attached thereto.
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Detailed Description of the Preferred Embodiments

Figure 1 illustrates an assembly view of a dispensing bottle 10 including a
regulator 12, a valve 14 and a gas container 16. The gas container 16 of the
preferred embodiment is a high-pressure gas container which is designed to
have a full operating pressure of 215 bar (3160 psi). The gas container 16
shown in the Figures is “bottle” shaped. However, it will be appreciated that

other shapes of container are envisaged.

Figure 1 also illustrates a mouth piece 100 which includes a shroud 102 and a
regulator cover 104. Figure 1 further illustrates a valve cover 106. The
particulars of the mouth piece 100 and valve cover 106 will be described in

more detail subsequently.

Figure 2 illustrates the assembled regulator 12 in more detail. As shown in this
Figure, the regulator 12 includes a regulator body 18 having a vertical bore 20
in which a valve pin actuator 22 and a spring 24 are mounted. The valve pin
actuator 22 is held in the bore 20 against the spring 24 by a circlip 25.

The ‘regulator body 18 also includes an open ended bore 26, which extends
substantially horizontally, in which a push button release piston 28 is mounted
for sliding movement. A push bution 28b is mounted on the operative end of

the push button release piston 28.

The regulator body 12 further includes a gas flow path 30 which extends
substantially vertically and an outlet port 32.

The gas flow path 30 has an upper end 30a which opens into the open ended
bore 26. The outlet port 32 has a lower end 32a which opens into the open
ended bore 26. A vent port 33 extending substantially horizontally opens at one
end into the vertical bore 20 in the regulator body 18 (see Figure 3).
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Figure 4 illustrates the valve body 34 of the valve 14. The valve body 34 has an
opening 36 extending substantially vertically there through which is shaped to
receive various components of the valve 14, as well as a portion of the reguiator
12. The components of the valve 14 received within the opening 36 include a
valve pin 38, a spring 40, an O-ring 42 and a sleeve 44 (see Figure 1). Spring
40 is mounted in the lower portion 36d of the opening 36 so that it sits on the
ledge 36¢. The valve pin 38 is located in the lower portion 36d of the opening
36 so that it sits on top of the spring 40 and the o-ring 42 sits over the top of the
valve pin 38. The valve pin 38 is thus movable between an upper and a lower
position. Movement of the valve pin 38 will be described in more detail

subsequently.

The sleeve 44 is arranged for threaded attachment to a mid portion 36a of the
opening 36 in the valve body 34. When the sleeve 44 is screwed into the mid
portion 36a of the opening 36 and the regulator 12 is not attached, the valve pin
38 is located in the upper position under the action of the spring 40.

The sleeve includes a centrally located gas flow path 46 and is configured so
that when the sleeve 44 is attached to the valve body 34, a portion of the valve
pin 38 and the o-ring 42 act to seal off the gas flow path 46 though he sleeve
44. This prevents gas from escaping from the gas container 16 and out through

the valve 14.

The lower end of the valve body 34 is also threaded so as to enable the valve
14 to be connected into the opening 16a of the gas container 16. A seal 47,
which may be in the form of a Teflon or other oxygen compatible material insert
attached to the gas container 16 is provided to ensure the integrity of the
connection between the gas container 16 and the valve 14. Once the valve
body 34 is screwed into the opening 16a of the gas container 16, it is crimped

thereto so as to permanently attach the valve body 34 to the gas container 16.
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The regulator 12 is arranged to be attached via a screw thread to a threaded
upper portion 36b of the opening 36 formed in the valve body 34. When the
regulator 12 is secured to the valve 14, the lower end 22a of the valve pin
actuator 22 presses against the upper end 38a of the valve pin 38 so as to
depress the valve pin 38 against the action of the bias of the spring 40. When
the valve pin 38 is thus moved to its lower position, the seal between the o-ring
42 and the pin 38 is broken. Gas contained within the gas container 16 is thus
free to flow up through the opening 36, around the valve pin 38 and out through
the gas flow path 46 in the sleeve 44. The gas can then flow up through the
gas flow path 30 formed in the regulator 12.

The valve body 34 also includes a bore 80 which opens into the opening 36.
Bore 80 is arranged to receive a burst disc assembly 82. The burst disc
assembly 82 includes a first washer 84, a burst disc 86, a second washer 85
and an externally threaded sleeve 88. The burst disc 86 is made from a
material that will predictably fail at a predetermined pressure. The burst disc 86
is typically of metal composition and is arranged, in this embodiment, to fail
when the pressure inside the gas container 16 exceeds 272bar (4000 psi).
When the burst disc 86 fails, gas is released through the failed burst disc
assembly 82, thereby releasing the pressure in the gas container 16 regardless
of the positioning of the valve pin 38.

When a user desires to receive gas from the gas container 16, the push button
release piston 28 is pushed inwardly against the bias of the spring 29.  Figure
2 shows the push button release piston 28 in the closed position. It will be
appreciated that in this closed position, the pair of seals 50a, 50b prevent the
escape of gas out through the outlet port 32. When the push bution release
piston 28 is in the fully open position, gas within the gas flow path 36 is free to
pass around the body 28a of the push button release piston 28 and up and out
through the outlet port 32 (see Figure 5). Seal 50b and seal 52 prevent gas
from escaping out of the open ended bore 26 when the push button release

piston 28 is in the open position.
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To prevent a flow of gas from passing out of the outlet port 32, the user

removes inward pressure from the push button release piston 28, so that the
push button release piston 28 returns to its closed position under the action of
the bias of the spring 29.

In accordance with one preferred embodiment of the invention, the gas
container has a burst pressure of 606 bar (8800 psi), a water capacity of 0.95
litres and an operating capacity of 20.43 litres at full operating pressure. The
regulator 12 is arranged to release gas at a set rate of 2 litres per minute. In
such a preferred embodiment, the regulator 12 is arranged to either prevent the
flow of gas or release it at the set rate. Release of gas will cease once the user
stops pressing the push button 28b.

From the above description, it will be apparent that the regulator 12 can be
readily removed from the valve body 14 to enable the gas container 16 to be
refilled. To refill the gas container 16, the regulator 12 is unscrewed from its
threaded engagement with the valve 14. When the regulator 12 is disconnected
from the valve 14, the valve pin 38, under the action of the bias of spring 40
returns to its upper position. In this position the upper portion of the valve pin
38, the o-ring 42 and the sleeve 44 provide a seal to prevent gas from flowing

out of or into the gas container 16.

In order to refill the gas container 16, a filling manifold is attached to the valve
body 34 to seal off the gas flow path 36 and the pressure of the gas entering
into the gas flow path 46 of the sleeve 44 is sufficient to push the valve pin 38 to
its lower position, against the bias of the spring 40. Gas can then flow through
the opening 36, around the valve pin 38 and into the gas container 16. When
the pressure within the gas container 16 and the filling tank is approximately the
same, the valve pin 38 will return to its upper position so as to close the valve
14. The manifold can then be removed and a regulator 12 can then be
reconnected to the valve 14. It will thus be appreciated that the gas container
16 can be refilled as required by the user on demand. Alternatively, a user may

have a number of filled gas containers with valve 14 attached, so that when a
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fresh gas container is required, the user’s regulator 12 can simply be attached
to a full gas container 16.

Figure 12 illustrates a dispensing bottle 10 in accordance with an embodiment
of the invention with a mouthpiece 100 attached thereto. The mouthpiece 100
is shown in the closed position. As is evident from Figure 12, the regulator
cover 104 of the mouthpiece 100 serves to cover the components of the
regulator 12. Similarly, the valve cover 106 serves to cover the componentry of
the valve 14. The regulator cover 104 and valve cover 106 prevent dirt, dust or

other contaminants coming into contact with the regulator 12 or valve 14.

The shroud 102 is pivotally connected to the regulator cover 104 so that it is
movable between a closed position and an in use position. Alternatively, the
shroud 102 may be arranged for sliding movement. The closed position is
shown in Figure 12. In the in use position the shroud 102 is located proud of
the top part of the regulator 12 and is arranged to fit over a user's nose and
mouth and to thereby prevent inadvertent loss of oxygen as it is dispensed from
the outlet 32 of the regulator 12.

The components of the mouthpiece 100 and the valve cover 106 are preferably
made from a plastics material, rubber material or any other suitable material.
The valve cover 106 is arranged to be connected to the gas container 16, whilst
the shroud 102 and regulator cover 104 (i.e. the mouthpiece 100) are arranged
to snap fit onto the regulator 12. The shroud 102, regulator cover 104 and
regulator 12 are preferably arranged to be readily removed in order to allow
refilling or replacement of the gas container 16. It will be appreciated that the
valve 14 is retained on the gas container 16 at all times and that the condition of
the valve14 and gas container 16 should be checked before a refilling operation
takes place.

The mouthpiece 100 and valve cover 106 additionally serve to improve the
aesthetic appeal of the dispensing bottle 10.
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The described embodiment provides a dispensing bottle which is easy to use
because release of gas is achieved by simply pushing the push button release
piston inwardly. Upon removal of inward pressure by the user, the flow of gas
from the gas container 16 is prevented. The dispensing bottle can be operated
by the users thumb or forefinger whilst being held to the face by the same
hand. Thus, the invention provides a dispensing bottle which can be operated
and held by one of the user’s hands.

The dispensing botile 10 is preferably sized so that it can be readily carried by
the user. The reusable nature of the dispensing bottle’s components provides
cost effectiveness to the overall product. It will also be appreciated that
because the regulator 12 and mouthpiece 100 can be retained by the user for
personal use, a user can simply swap an empty gas container and valve
combination with a fresh one and then reattach their own mouthpiece 100 and
regulator 12. It will be appreciated that the dispensing botile 10 does not

necessarily need to include the mouthpiece 100 or valve cover 106.

The embodiments have been described by way of example only and

modifications within the spirit and scope of the invention are envisaged.
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Claims

1. A dispensing botile for dispensing a gas 1o a user, said dispensing bottle
including a regulator, a valve and a gas container, said regulator having a push
button release piston arranged to enable a user to release a flow of gas from
said dispensing bottle when said release piston is pushed and wherein said

valve is permanently connected to said gas container.

2. A dispensing bottle for dispensing a gas to a user, said dispensing bottle
including a regulator, a valve and a gas container, said regulator having a push
button release piston arranged so that whilst the dispensing bottle is held in one
of the user's hands the push button release piston can be pushed by a finger or

thumb of that hand so as to release a flow of gas from said dispensing bottle.

3. A dispensing bottle for dispensing a gas to a user, said dispensing bottle
including a regulator, a valve and a gas container, said regulator having a push
button release piston arranged to enable a user to release a flow of gas from
said dispensing bottle by applying finger pressure to the release piston and
wherein said dispensing bottle further includes a mouthpiece including a shroud
arranged to substantially cover the user's nose and mouth so that during use
the shroud can be pressed against the user’s face to reduce inadvertent loss of
gas to atmosphere.

4. A dispensing bottle according to any one of the preceding claims wherein

the regulator includes a regulator body and a valve pin actuator.

5. A dispensing bottle according to claim 4 wherein the regulator body
includes a gas flow path and an outlet port, and wherein the valve pin actuator
and the push button release piston are mounted within the regulator body so as
to only allow gas to flow through the outlet port when the push button release

piston is in an open position.
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6. A dispensing bottle according to claim 5 wherein the outlet port in the
regulator body is located in line with the longitudinal axis of the gas container.

7. A dispensing bottle according to claim 5 wherein when the regulator is
attached to the valve, the valve pin actuator engages with the valve pin so as to
move the valve pin against the action of the biasing means in the valve so as to
move the valve pin to the lower position and so that gas can flow up through the

opening and through the gas flow path in the sleeve.

8. A dispensing bottle according to claim 7 further including biasing means
in the regulator arranged to position the valve pin actuator so that it engages
with the valve pin and maintains its engagement whilst the regulator is attached
to the valve.

9. A dispensing bottle according to any one of claims 4 to 8 wherein the
push button release piston and the valve pin actuator each have an elongate

axis which are mounted at substantially 90° to one another.

10. A dispensing bottle according to any one of the preceding claims wherein
the regulator is arranged for threaded engagement with the valve and the valve

is arranged for threaded engagement with the gas container.

11. A dispensing bottle according to any one of the preceding claims wherein
the valve includes a valve body having an opening extending there through,

said opening having a lower and an upper end.

12. A dispensing bottle according to claim 11 wherein the opening in the
valve body is shaped to receive components of the valve and a portion of the
regulator.

13. A dispensing bottle according to claim 11 or claim 12 wherein the valve

further includes a valve pin, biasing means and a sleeve.
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14. A dispensing bottle according to claim 13 wherein the valve pin and the
biasing means are mounted in a portion of the opening in the valve body and
are arranged so that the valve pin is movable between an upper and a lower

position.

-15. A dispensing bottle according to claim 13 or claim 14 wherein the sleeve is

arranged for attachment to the upper end of the opening in the valve body.

16. A dispensing bottle according to any one of claims 13 to 15 wherein the
sleeve includes a gas flow path and is configured so that when it is attached to
the valve body, a portion of the valve pin and a seal means in conjunction with
the action of the biasing means prevent gas from passing through the gas flow

path of the sleeve.

17. A dispensing bottle according to claim 16 wherein the seal means is an o-
ring.

18. A dispensing bottle according to claim any one of the preceding claims
wherein valve seal means is provided between the valve and the gas container

to provide a seal between the valve and the gas container.

19. A dispensing bottle according to claim 18 wherein the valve seal means

includes an insert that is attached to the gas container.

20. A dispensing bottle according to claim 19 wherein the insert is made of
Teflon, or an oxygen compatible material.

21. A dispensing bottle according to claim 16 wherein the gas flow path in
the regulator extends substantially parallel to the elongate axis of the valve pin
actuator.

22. A dispensing bottle according to any one of the preceding claims

containing oxygen enriched air (OEA), an oxygen mix, flavours or scents.
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23. A dispensing bottle according to any one of the preceding claims further
including release means arranged to release the pressure in the gas container

when it reaches a predetermined pressure.

24. A dispensing bottle according to claim 23 wherein the pressure release

means includes a burst disc arrangement.

25. A dispensing botile according to claim 1 or claim 2 further including a

mouthpiece arranged for connection to the regulator.

26. A dispensing bottle according to claim 25 wherein the mouthpiece
includes a shroud that in use is arranged to fit over a user’'s nose and mouth to
prevent inadvertent loss of oxygen as it is dispensed from the dispensing bottle.

27. A dispensing bottle according to claim 26 wherein the shroud is movable
between a closed position and an in use position.

28. A dispensing bottle according to claim 27 wherein in the closed position,
the shroud closes over a top part of the regulator, whilst in the in use position it

is located proud of the top part of the regulator.

29. A dispensing bottle according to claim 3 or claim 26 wherein the
mouthpiece further includes a cover for covering the regulator and a cover for
covering the valve.

30. A dispensing bottle according to claim 29 wherein the mouthpiece is
made from a plastics or rubber material.
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