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Description
FIELD OF THE INVENTION

[0001]
balloons.

The present invention relates to gas inflatable

BACKGROUND

[0002] Inflating of balloons (such as party balloons)
from a flaccid state with gas can be time consuming. In-
flation is typically done by placing a person’s mouth on
the neck of a balloon and breathing air into the balloon.
The neck of the inflated balloon is then sealed, normally
by the person tying a knot in the neck. This can be difficult
if the neck is very inelastic or short. Often party balloons
are displayed by anchoring them to ceilings or walls of
the like. Mostly they will hang from their anchor point
unless filled with a gas lighter than air. The anchoring of
a balloon usually requires the tying of a string to the neck
of the balloon. The string is then tied or pinned at or near
its free end to anchor the balloon in place. This adds
further time to the process of displaying inflated balloons
ataparty or other function. For parties and other functions
a large number of balloons often need to be inflated,
sealed and anchored. The process of inflating, sealing
and anchoring balloons can hence take a long time. It is
accordingly an object of the present invention to provide
gas inflatable balloons that are able to be inflated, sealed
and anchored in a manner that at least overcomes some
of the above mentioned disadvantages.

BRIEF DESCRIPTION OF THE INVENTION

[0003] Inoneaspecttheinvention canbe saidto broad-
ly consist in a system for simultaneously inflating a
plurality of balloons with pressurised gas issuing from
a pressurised gas supply, said system comprising:

a) a plurality of balloons, and

b) a plurality of inflation conduits, each associated
with a respective one of the balloons and configured
to duct pressurised gas from the pressurised gas
supply to said respective one of the balloons.

[0004] In some embodiments said system comprises
a pressurised gas supply source from which the pressu-
rised gas supply issues.

[0005] In another aspect the invention can be said to
broadly consist in various components of a system for
simultaneously inflating a plurality of balloons as herein
described, alone or in combination with one or more of
the other various components of said system.

[0006] Insome embodiments one or more of said com-
ponents may be provided in assembly with each other.
[0007] Insome embodiments one or more of said com-
ponents may be provided together in a disassembled kit
of parts, suitable for assembly with each other.
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[0008] In some embodiments said components may
be provided together as a retail pack.

[0009] In another aspect the invention can be said to
broadly consist in a plurality of balloons for use in a sys-
tem for simultaneously inflating said plurality of balloons
with pressurised gas issuing from a pressurised gas sup-
ply,

wherein each one of said plurality of balloons is connect-
ed or connectable to an inflation conduit that is adapted
to duct pressurised gas from the pressurised gas supply
to said inflatable balloon.

[0010] Insome embodiments said plurality of inflatable
balloons may be provided as a retail pack.

[0011] In some embodiments said retail pack may fur-
ther comprise a plurality of said inflation conduits.
[0012] Insome embodiments said plurality of inflatable
balloons may be supplied in the retail pack in connection
with, or connectable to, a respective one of the plurality
of inflation conduits.

[0013] Inoneaspecttheinvention can be saidto broad-
ly consist in a method of simultaneously inflating a plu-
rality of balloons with pressurised gas issuing from a pres-
surised gas supply via a plurality of inflation conduits,
each of said inflation conduits being configured to duct
pressurised gas from the pressurised gas supply to a
respective one of the balloons,

wherein said method comprises the steps of:

a) providing a plurality of balloons, each in fluid com-
munication with the pressurised gas supply via a re-
spective one of the inflation conduits, and

b) simultaneously inflating the balloons with pressu-
rised gas.

[0014] In some embodiments the method further com-
prises the step of connecting the inflation conduits to be
in fluid communication with the gas supply.

[0015] In some embodiments the method further com-
prises the step of releasing the inflation tubes from fluid
communication with the gas supply.

[0016] In some embodiments the method further com-
prises the step of re-connecting one or more of the infla-
tion conduits to be in fluid communication with the gas
supply.

[0017] In some embodiments the method further com-
prises the step of connecting the balloons with the infla-
tion conduits.

[0018] In some embodiments the method further com-
prises the step of disconnecting the balloons from the
inflation conduits.

[0019] In some embodiments the method further com-
prises the step of re-connecting one or more of the bal-
loons with respective ones of the inflation conduits.
[0020] In some embodiments the method further com-
prises the step of tethering or anchoring one of more of
the balloons using one or more selected from:

a) a tether connected to the balloon,
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b) an inflation conduit, and

c) a connector of the balloon which is adapted to
connect to both of the inflation conduit and an cor-
responding connector of a balloon support surface
or frame.

[0021] Inoneaspecttheinvention canbe saidto broad-
ly consist in a method of manufacturing a balloon for use
in a system for simultaneously inflating a plurality of bal-
loons with pressurised gas issuing from a pressurised
gas supply, said system comprising:

a) a plurality of inflatable containers, and

b) a plurality of inflation conduits, each associated
with a respective one of the balloons and configured
to duct pressurised gas from the pressurised gas
supply to said respective one of the balloons.

[0022] In some embodiments said balloon comprises
an inflatable body with a neck region defining an opening
of the inflatable body through which pressurised gas can
pass to inflate the balloon,

and wherein said balloon is connected or connectable to
an inflation conduit that is adapted to duct pressurised
gas from the pressurised gas supply to said inflatable
body,

and wherein said balloon carries a valve associated or
associable with said inflation conduit and configurable
between an open condition to permit the entry of gas to
the inflatable body and a closed condition to restrict the
egress of gas from said inflatable body, said valve being
located inside the inflatable body,

and wherein the method further comprises the step of
sealing the opening of the inflatable body with a bond
extending across the neck by pressing or pinching the
neck closed with either one, or both, of the valve and the
inflation conduit (if present) in situ.

[0023] The following options may apply to any one or
more ofthe previously described aspects of the invention:
[0024] In some embodiments the system may permit
the simultaneous delivery of gas to more than 5 balloons.
[0025] In some embodiments the system may permit
the simultaneous delivery of gas to up to 10, 20, 30, 40
or 50 balloons.

[0026] In some embodiments the system may permit
the simultaneous delivery of gas to more than 50 bal-
loons.

[0027] In some embodiments said system comprises
a pressurised gas supply source from which the pressu-
rised gas supply issues.

[0028] In some embodiments said pressurised gas
supply source is one or more selected from:

a) an electric pump,

b) a battery-operated pump,
¢) a manually operated pump,
d) an air compressors,

e) a pressurised gas tank, and
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f) a pressurised gas canister.

[0029] Insomeembodiments the pressurised gas sup-
ply source is a helium gas tank operating at a pressure
of approximately 1500 to 2000 kPa.

[0030] Insomeembodiments the pressurised gas sup-
ply source is an electric pump operating within the power
range of 500 Watts - 1000 Watts.

[0031] Insome embodiments the system is configured
to be able to simultaneously inflate a plurality of balloons
within a time period of between 30 seconds and 3 min-
utes.

[0032] Insomeembodiments the pressurised gas con-
tains one or more selected from:

a) air,
b) helium, and
c) hydrogen.

[0033] Insome embodiments the balloon may have an
inflatable body and at least one opening into which pres-
surised gas can pass to inflate the balloon.

[0034] In some embodiments the inflatable body may
be made of a flexible elastic material.

[0035] In some embodiments the inflatable body may
be made of an inelastic material.

[0036] In some embodiments the inflatable body is
made from one or more materials selected from:

a) rubber,

b) latex,

c) polychloroprene,
d) neoprene, and
e) foil.

[0037] In some embodiments the inflatable body has
a singular opening into which pressurised gas can pass
to inflate the balloon.

[0038] Insome embodiments the system is configured
to permit reinflation of the balloon should gas from an
inflated balloon leak out of the inflatable body.

[0039] In some embodiments each of the plurality of
balloons is of a type of one or more selected from:

a) a party balloon,
b) a modelling balloon, and
c) a foil balloon.

[0040] In some embodiments each of the plurality bal-
loons are of the same type.

[0041] In some embodiments one or more of the bal-
loons is of a different type to others of the plurality of
balloons.

[0042] In some embodiments the plurality of balloons
can together, and once inflated, define the shape or form
of another object.

[0043] In some embodiments the second end of the
inflation conduit is connected to or adapted for connec-
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tion with the pressurised gas supply.

[0044] In some embodiments the first end of the infla-
tion conduit may extend through the opening and into the
interior of the inflatable body.

[0045] In some embodiments the first end of the infla-
tion conduit may be received at the opening and con-
nected thereto.

[0046] In some embodiments the inflation conduit may
serve as one or more selected from a tether, an anchor,
and a handle of the balloon.

[0047] In some embodiments the inflation conduit is
flexible.

[0048] In some embodiments the inflation conduit is
bendable between said first and second ends.

[0049] In some embodiments the inflation conduit is
made from a material selected from one or more of:

a) polyethylene
b) polyurethane, and

c) PVC.
[0050] In some embodiments the inflation conduit is
rigid.
[0051] In some embodiments the inflation conduit is

made from an acrylic or polycarbonate material.

[0052] In some embodiments there are a plurality of
inflation conduits which are all of an equal length.
[0053] In some embodiments there are a plurality of
inflation conduits which are of a variety of different
lengths.

[0054] In some embodiments the inflation conduit is
not less than 50mm in length.

[0055] In some embodiments the inflation conduit is
between 300mm and 1200mm in length.

[0056] In some embodiments the inflation conduit is
between 300mm and 1000mm in length.

[0057] In some embodiments the inflation conduit is
between 500mm and 1000mm in length.

[0058] In some embodiments the inflation conduit has
an internal diameter of 1 - 5mm.

[0059] In some embodiments the inflation conduit has
a wall thickness of 0.1 - 1.5mm.

[0060] In some embodiments the inflation conduit has
an external diameter which is less than 1% of the length
of the inflation conduit.

[0061] In some embodiments there are a plurality of
inflation conduits, wherein one or more of said plurality
of inflation conduits are joined together along at least a
part of their length.

[0062] In some embodiments one or more of said plu-
rality of inflation conduits are joined together along sub-
stantially their entire length.

[0063] In some embodiments one or more of said plu-
rality of inflation conduits are joined adjacent one anoth-
er.

[0064] In some embodiments one or more of said plu-
rality of inflation conduits are joined adjacent one another
and co-extending parallel to each other.
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[0065] In some embodiments said plurality of inflation
conduits are joined adjacent one another in a ribbon for-
mation.

[0066] Insome embodiments the join between the plu-
rality of inflation conduits is severable.

[0067] In some embodiments the plurality of inflation
conduits includes at least 3, 4, 5, 6, 7, 8, 9 or 10 joined
inflation conduits.

[0068] In some embodiments said plurality of inflation
conduits are provided in a retail pack along with corre-
sponding or greater number of balloons.

[0069] In some embodiments the retail pack includes
a plurality of inflation conduits provided in a plurality of
ribbon formations, said retail pack including between 2
and 10 ribbon formations.

[0070] In some embodiments the retail pack includes
a plurality of inflation conduits provided in a plurality of
ribbon formations, said retail pack including more than
10 ribbon formations.

[0071] Insome embodiments the inflation conduit may
be directly connected with the source of the pressurised
gas supply.

[0072] Insome embodiments the inflation conduit may
be connected to the pressurised gas supply via an inter-
mediate manifold.

[0073] In some embodiments the inflation conduit is
connected to the pressurised gas supply at or near the
second end of the inflation conduit.

[0074] Insome embodiments the inflation conduit may
be fixedly connected to the pressurised gas supply.
[0075] Insome embodiments the inflation conduit may
be releasably connected to the pressurised gas supply.
[0076] In some embodiments there are a plurality of
inflation conduits, each releasably connected to the pres-
surised gas supply, wherein the system is configured to
permit the release of an individual inflation conduit with-
out compromising the supply of pressurised gas to the
other inflation conduits.

[0077] Insome embodiments the inflation conduit may
be severable along its length.

[0078] Insome embodiments the inflation conduit may
be connected with the pressurised gas supply via an
adapter configured accommodate to the simultaneous
connection of a plurality of inflation conduits.

[0079] Insomeembodimentsthe adapter is configured
to accommodate the simultaneous connection of 2, 3, 4,
8, 10, 20, 30, 40 or 50 inflation conduits.

[0080] Insomeembodimentsthe adapteris configured
to accommodate the connection of a plurality of inflation
conduits which are joined to one another.

[0081] Insome embodimentsthe adapteris configured
to accommodate the connection of a plurality of inflation
conduits joined in a ribbon formation.

[0082] Insomeembodimentsthe adapteris configured
to accommodate the connection of a plurality of ribbon
formations.

[0083] In some embodiments there are a plurality of
inflation conduits supplied in a retail pack along with a
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corresponding or greater number of balloons, where said
retail pack further includes one or more adapters config-
ured to accommodate the simultaneous connection of
two or more of said plurality of inflation conduits to the
pressurised gas supply.

[0084] In some embodiments the retail pack includes
a selection of two or more adapters, each configured to
simultaneously accommodate the connection of different
numbers of inflation conduits.

[0085] In some embodiments the retail pack includes
a selection of at least three adapters, a first adapter con-
figured to accomodate a single ribbon formation, a sec-
ond adapter configured to accommodate between two
and four of said ribbon formations, and a third adapter
configured to accommodate between three and six of
said ribbon formations.

[0086] In some embodiments the adapter is has a se-
lection of faces, each face configured to accommodate
a different number of inflation conduits for simultaneous
connection with the pressurised gas supply.

[0087] Insome embodiments the adapter is a disc with
at least two circumferentially spaced faces configured to
accommodate different numbers of inflation tubes for si-
multaneous fluid connection with a pressurised gas outlet
of a pump, wherein the disc is rotatably connected to a
body of the pump and positioned to obstruct a port at the
pressurised gas outlet, such that rotating the disc can
selectively locate a respective one of said faces at the
port in order to facilitate simultaneous fluid connection of
inflation tubes with the pressurised gas supply.

[0088] In some embodiments pressurised gas is duct-
ed to the balloon via an inflation conduit and enters the
inflatable body through an opening.

[0089] In some embodiments the opening is at a neck
of the balloon.
[0090] In some embodiments the system further com-

prises a valve configurable between an open condition
which permits the flow of gas into the inflatable body, and
closed condition which restricts the flow of gas egressing
from the inflatable body.

[0091] In some embodiments the valve is located at or
near the first end of the inflation conduit.

[0092] Insome embodiments the valve is located at or
near the second end of the inflation conduit.

[0093] Insome embodiments the valve is located part-
way along the inflation conduit between the first and sec-
ond ends.

[0094] In some embodiments the valve is located at
the opening.
[0095] In some embodiments the valve is a crimp lo-

cated on the inflation conduit, which in its closed condition
crushes or pinches the inflation conduit to close off a flow
of gas through the conduit, and which in its open condition
is released to allow the re-opening of the inflation conduit
so that the flow of gas can resume.

[0096] In some embodiments the valve is a one way
valve.
[0097] In some embodiments the valve is one or more

(]
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selected from:

a) a ball valve,
b) a swing disc, and

c) a duckbill.
[0098] In some embodiments the valve is a duckbill
valve.
[0099] In some embodiments the duckbill valve com-

prises two plies of material joined with one another in a
manner to define a sealable passage therethrough.
[0100] In some embodiments the duckbill valve com-
prises two plies of material joined with one another in a
manner to define a sealable passage therethrough, the
first end of the inflation conduit being inserted into the
passage with its exterior sealed against the plies or
sheets to close off a first end of the passage, wherein
the passage is able to collapse so as to seal the passage
about the first end of the inflation conduit.

[0101] In some embodiments the plies are made of a
thin flexible sheet material.

[0102] In some embodiments each of the plies are
made of a flexible sheet material less than 1mm in thick-
ness.

[0103] Insome embodiments the plies are made of thin
flexible sheets of one or more selected from:

a) polyurethane,

b) polyester,

c) polypropylene, and
d) PVC.

[0104] In some embodiments the plies are made from
material, or materials, with a capacity to develop and hold
an electrostatic charge.

[0105] In some embodiments each of the plies are of
the same material.

[0106] In some embodiments each of the plies are of
a different material.

[0107] In some embodiments each of the plies are of
different materials, being materials which are separated
from one another in the triboelectric series.

[0108] Insome embodiments atleast the inner surfac-
es of the plies which contact one another to seal the pas-
sage about the first open end of the tether have a rough-
ened surface texture.

[0109] In some embodiments the duckbill valve is
made from rubber or silicone.

[0110] Insome embodiments the duckbill valve adopts
a substantially flat profile in the closed condition.

[0111] In some embodiments the first end of the infla-
tion conduit extends into an interior of the inflatable body
inflatable through the opening, and the opening is sealed
about the inflation conduit with a substantially gas tight
seal.

[0112] In some embodiments the opening is sealed
about the inflation conduit by clamping the inflatable body
against the exterior of the inflation conduit.
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[0113] Insome embodiments the openingis ofalesser
diameter than the inflation conduit and the opening is
sealed about the inflation conduit by stretching the open-
ing to allow the inflation conduit therethrough and then
allowing the opening to contract around the exterior of
the inflation conduit.

[0114] In some embodiments the opening is sealed
about inflation conduit by bonding.

[0115] In some embodiments the bond is achieved by
one or more selected from applying an adhesive, lami-
nation, and heat welding.

[0116] In some embodiments the opening is at a neck
of the inflatable container.

[0117] In some embodiments the first end of the infla-
tion conduit extends into an interior of the inflatable body
inflatable through the opening at the neck, and the neck
is sealed about the inflation conduit with a substantially
gas tight seal.

[0118] In some embodiments the neck is sealed about
the inflation conduit by clamping the neck against the
exterior of the inflation conduit.

[0119] In some embodiments the neck is of a lesser
diameter than the inflation conduit and the neck is sealed
about the inflation conduit by stretching the neck to allow
the inflation conduit therethrough and then allowing the
neck to contract around the exterior of the inflation con-
duit.

[0120] In some embodiments the neck is sealed about
the inflation conduit by bonding.

[0121] In some embodiments the bond is achieved by
one or more selected from applying an adhesive, lami-
nation, and heat welding.

[0122] In some embodiments the neck is significantly
larger that the external diameter of the inflation conduit.
[0123] In some embodiments the external diameter of
the inflation conduit is less than 1/2 the diameter of the
neck.

[0124] In some embodiments the external diameter of
the inflation conduit is less than 1/4 the diameter of the
neck.

[0125] In some embodiments the first end of the infla-
tion conduit is inserted into the inflatable body through
the neck, and the neck is sealed about the inflation con-
duit by pressing or pinching the neck closed with the in-
flation conduit in situ.

[0126] In some embodiments the neck is sealed about
the inflation conduit by pressing or pinching the neck
closed with the inflation conduit in situ and applying an
adhesive or heat weld at the pressed or pinched region
of the neck.

[0127] In some embodiments the adhesive is applied
in a flowable state to bead up across the opening.
[0128] In some embodiments the bond engages the
inner surfaces of the neck such that it is not visible at the
exterior of the balloon.

[0129] In some embodiments the valve is located at
the opening of the inflatable body and incorporated into
the bond between the inflation conduit and the inflatable
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body.

[0130] In some embodiments the valve is located at
the neck of the inflatable body and incorporated into the
bond between the inflation conduit and the neck.
[0131] In some embodiments the first end of the infla-
tion conduit is inserted into the passageway of the valve
and the valve is subsequently located inside of the neck,
the neck is then sealed about the valve and inflation con-
duitby pressing or pinching the neck closed with the valve
and inflation conduit in situ.

[0132] Insome embodiments the neck is sealed about
the valve and inflation conduit by pressing or pinching
the neck closed with the valve and inflation conduit in situ
and applying an adhesive or heat weld at the pressed or
pinched region of the neck.

[0133] Insome embodiments the balloon is releasably
connected to the inflation conduit.

[0134] Insome embodiments the valve includes a con-
nector to releasably connect with the inflation conduit.
[0135] In some embodiments the connector is config-
ured to releasably connect with the inflation conduit by
receiving the first end of the inflation conduit in a sealed
engagement.

[0136] In some embodiments the sealed engagement
is achieved by way of a friction fit between the connector
and the first end of the inflation conduit.

[0137] Insomeembodiments the connectorisatubular
piece configured to releasably connect with the inflation
conduit by engaging the first end of the inflation conduit
in a friction fit.

[0138] In some embodiments the sealed engagement
is achieved by way of a threaded engagement.

[0139] In some embodiments the valve is a duckbill
valve comprising two plies of material joined with one
another in a manner to define a sealable passage there-
through, and the connector is a tubular part adapted to
engage with the first end of the inflation conduit in a re-
leasable connection at an engagement region, and
wherein the connector is located inside of the passage
with the engagement region projecting out of a first end
of said passage, and wherein the exterior of the connec-
tor is sealed against the plies to close off said first end
of the passage.

[0140] In some embodiments the connector is a rigid
part.
[0141] In some embodiments the opening of the inflat-

able body is sealed about the valve and its associated
connector by bonding.

[0142] In some embodiments the opening is at a neck
of the inflatable body.

[0143] In some embodiments the neck is sealed about
the valve and its associated connector by bonding.
[0144] In some embodiments the bond is achieved by
one or more selected from applying an adhesive, lami-
nation, and heat welding.

[0145] In some embodiments the valve is located at
the neck of the inflatable body and incorporated into the
bonded region which seals the neck.
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[0146] In some embodiments the valve and its associ-
ated connector are located at the opening of the inflatable
body and incorporated into the bond sealing the opening
of the inflatable body.

[0147] In some embodiments the valve and its associ-
ated connector are located at the neck of the inflatable
body and incorporated into the bond sealing the neck.
[0148] In some embodiments the valve and its associ-
ated connector are located inside of the neck, the neck
is then sealed about the valve and connector by pressing
or pinching the neck closed with the valve and connector
in situ.

[0149] In some embodiments the neck is sealed about
the valve and connector by pressing or pinching the neck
closed with the valve and connector in situ and applying
an adhesive or heat weld at the pressed or pinched region
of the neck.

[0150] In some embodiments the neck is significantly
larger that the external diameter of the connector.
[0151] In some embodiments the external diameter of
the connector is less than 1/2 the diameter of the neck.
[0152] In some embodiments the external diameter of
the connector is less than 1/4 the diameter of the neck.
[0153] In some embodiments the valve and its associ-
ated connector are inserted into the inflatable body
through the neck, and the neck is sealed about the valve
and connector by pressing or pinching the neck closed
with the valve and connector in situ.

[0154] In some embodiments the neck is sealed about
the valve and connector by pressing or pinching the neck
closed with the valve and connector in situ and applying
an adhesive or heatweld at the pressed or pinched region
of the neck.

[0155] In some embodiments the adhesive is applied
in a flowable state to bead up across the opening.
[0156] In some embodiments the bond engages the
inner surfaces of the neck such that it is not visible at the
exterior of the balloon.

[0157] In some embodiments the system may further
comprise a deflation tube which can be inserted through
the passageway of the valve to bring the interior of the
inflatable body into fluid communication with the ambient
atmosphere outside of the inflatable body.

[0158] In some embodiments the deflation tube is at-
tached or attachable to the pressurised gas supply
source.

[0159] In some embodiments the balloon has a tether.
[0160] Insomeembodiments the tetheris permanently
connected to the balloon.

[0161] Insomeembodimentsthe tetheris between 200
- 1200mm long.

[0162] Insomeembodimentsthe tetherisbetween 500
- 1000mm long.

[0163] Insomeembodimentsthe tetherisbetween 700
- 900mm long.

[0164] Insome embodiments the tether may be a flex-
ible cord.

[0165] Insome embodiments the tether may be a flex-
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ible strip.

[0166] In some embodiments the tether has a coiled
configuration.

[0167] Insomeembodimentsthe tetherisincorporated
into the connection between the balloon and the inflation
conduit.

[0168] Insomeembodimentsthe tetherisincorporated
into the connection between the balloon and the valve.
[0169] In a further aspect the present invention may
be said to be a balloon for use in a system for inflating
balloons with pressurised gas issuing from a pressurised
gas supply, said balloon comprising an inflatable body
with a neck region defining an opening of the inflatable
body through which pressurised gas can pass to inflate
the balloon,

and wherein said balloon is connected or connecta-
ble to aninflation conduitthatis adapted to duct pres-
surised gas from the pressurised gas supply to said
inflatable body,

and wherein said balloon carries a valve associated
or associable with said inflation conduit and config-
urable between an open condition to permit the entry
of gas to the inflatable body and a closed condition
torestrict the egress of gas from said inflatable body,
said valve being located inside the inflatable body,

and wherein at or adjacent the opening of the inflat-
able body the neck is bonded at a bonded region,
said bonded region extending across the neck and
having been formed by pressing or pinching the neck
closed with either one, or both, of the valve and the
inflation conduit (if present) in situ.

[0170] In some embodiments the bonded region is
achieved by one or more selected from applying an ad-
hesive, lamination, and heat welding.

[0171] In some embodiments the bonded region is
achieved by applying an adhesive to engage interior sur-
faces of the neck such that the adhesive is not visible at
the exterior of the balloon.

[0172] In some embodiments the bonded region is
achieved by the application of adhesive in a flowable
state, which adhesive forms a bead across the neck.
[0173] In some embodiments the valve is located at
the opening of the inflatable body, inside of the neck, and
incorporated into the bonded region.

[0174] In some embodiments the valve is a one-way
valve.
[0175] In some embodiments the valve is a one-way

valve that adopts a substantially flat profile in the closed
condition.

[0176] Insomeembodiments the valveis duckbill valve
comprising two plies of flexible sheet material joined with
one another in a manner to define a sealable passage
therethrough.

[0177] In some embodiments each of the plies are
made of a flexible sheet material less than 1mm in thick-
ness.
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[0178] In some embodiments the plies of the valve are
made from one or more flexible sheet materials selected
from polyurethane, polyester, polypropylene, and PVC.
[0179] In some embodiments the inflation conduit ex-
tends between a first end and a second end,

and wherein said first end of said inflation conduit is in-
serted into the sealable passage of the valve with its ex-
terior sealed against the plies to close off a first end of
the passage, wherein the passage is able to collapse at
a second end so as to seal the passage about the first
end of the inflation conduit.

[0180] Insome embodiments the diameter of the neck
at the bonded region is significantly larger than the ex-
ternal diameter of the inflation conduit at the bonded re-
gion.

[0181] In some embodiments the external diameter of
the inflation tube at the bonded region is less than 1/2
the diameter of the neck at the bonded region.

[0182] In some embodiments the external diameter of
the inflation tube at the bonded region is less than 1/4
the diameter of the neck at the bonded region.

[0183] In some embodiments the inflation conduit ex-
tends between afirst end and a second end, and wherein
the valve includes a connector to releasably engage with
the first end of the inflation conduit.

[0184] Insome embodimentsthe connectoris atubular
piece configured to releasably connect with the inflation
conduit by engaging the first end of the inflation conduit
in a friction fit.

[0185] Insomeembodimentsthe connectoris atubular
part adapted to releasably engage with the first end of
the inflation conduit at an engagement region,

and wherein the connector is located partially inside the
sealable passage of the valve with the engagement re-
gion projecting out of a first end of said passage, and
wherein the exterior of the connector is sealed against
the plies to close off said first end of the passage, while
the passage is able to collapse at a second end so as to
seal the passage about an end of the connector opposing
the engagement region.

[0186] In some embodiments the diameter of the neck
at the bonded region is significantly larger than the ex-
ternal diameter of the connector and the inflation conduit
when engaged.

[0187] In some embodiments the external diameter of
the engaged connector and inflation tube is less than 1/2
the diameter of the neck at the bonded region.

[0188] In some embodiments the external diameter of
the engaged connector and inflation tube is less than 1/4
the diameter of the neck at the bonded region.

[0189] In some embodiments the said balloon has a
permanently attached flexible tether of elongate cord or
strip form.

[0190] Insome embodiments the tetheris permanently
attached by incorporation into the bonded region at the
neck of the balloon.

[0191] In some embodiments the said tether is provid-
ed in a coiled configuration.
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[0192] In some embodiments the said inflatable body
is made of an elastically expandable material.

[0193] In some embodiments the elastically expanda-
ble material is rubber.

[0194] In some embodiments the elastically expanda-
ble material is latex.

[0195] Insome embodiments the balloon is configured
to permit a user to orally inflate the balloon by blowing
air through the opening of the inflatable body directly
and/or through the inflation conduit (if present) to cause
elastic expansion of the inflatable body.

[0196] In a further aspect the present invention may
be said to be a system for simultaneously inflating a plu-
rality of balloons with pressurised gas issuing from a pres-
surised gas supply, said system comprising:

a) a plurality of balloons, and

b) a plurality of inflation conduits, each associated
with a respective one of the balloons and configured
to duct pressurised gas from the pressurised gas
supply to said respective one of the balloons.

[0197] In some embodiments the system further com-
prises a pressurised gas supply source from which the
pressurised gas supply issues.

[0198] Insome embodiments the pressurised gas sup-
ply source is one or more selected from an electric pump,
a battery-operated pump, a manually operated pump, an
air compressor, a pressurised gas tank, and a pressu-
rised gas canister.

[0199] Insome embodiments the systemis configured
to be able to simultaneously inflate a plurality of balloons
within a time period of between 30 seconds and 3 min-
utes.

[0200] In some embodiments each of said plurality of
balloons comprises an inflatable body with an opening
of the inflatable body through which pressurised gas can
pass to inflate the balloon.

[0201] In some embodiments the opening is defined
at a neck of the inflatable body.

[0202] In some embodiments the inflatable body is
made of an elastically expandable material.

[0203] In some embodiments the elastically expanda-
ble material is rubber.

[0204] In some embodiments the elastically expanda-
ble material is latex.

[0205] In some embodiments the inflatable body is
made of an inelastic material.

[0206] In some embodiments each of the plurality of
balloons is of a type selected from one or more of a party
balloon, a modelling balloon, and a foil balloon.

[0207] In some embodiments each balloon of the plu-
rality balloons is of the same type.

[0208] In some embodiments each of the plurality of
inflation conduits may serve as one or more selected
from a tether, an anchor, and a handle of a respective
one of the plurality of balloons.

[0209] In some embodiments each of the plurality of
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inflation conduits are flexible.

[0210] In some embodiments each of the plurality of
inflation conduits is bendable between said first and sec-
ond ends.

[0211] In some embodiments each of the plurality of
inflation conduits has an internal diameter of 1 - 5mm.
[0212] In some embodiments each of the plurality of
inflation conduits has an external diameter which is less
than 1% of the length of the inflation conduit.

[0213] In some embodiments one or more of said plu-
rality of inflation conduits are joined together along at
least a part of their length.

[0214] In some embodiments the plurality of inflation
conduits are joined adjacent one another in a ribbon for-
mation.

[0215] In some embodiments the join between the ad-
jacent inflation conduits is severable.

[0216] In some embodiments each inflation conduit of
the plurality of inflation conduits extends between a first
end and a second end, the second end of the inflation
conduit being connected to or adapted for connection
with the pressurised gas supply.

[0217] In some embodiments the second end of the
inflation conduit is fixedly connected to the pressurised
gas supply.

[0218] In some embodiments the second end of the
inflation conduit is releasably connected to the pressu-
rised gas supply.

[0219] In some embodiments each of said inflation
conduits is releasably connected to the pressurised gas
supply, wherein the system is configured to permit the
release of an individual inflation conduit without compro-
mising the supply of pressurised gas to the other inflation
conduits.

[0220] In some embodiments each of the plurality of
inflation conduits are severable along their length.
[0221] In some embodiments the second end of each
inflation conduit is connected with the pressurised gas
supply via an adapter configured accommodate to the
simultaneous connection of a plurality of inflation con-
duits.

[0222] Insome embodiments the adapteris configured
to accommodate the connection of a plurality of inflation
conduits joined in a ribbon formation.

[0223] In some embodiments the each of said plurality
of balloons carries a valve associated or associable with
said inflation conduit and configurable between an open
condition to permit the entry of gas to the inflatable body
and a closed condition to restrict the egress of gas from
said inflatable body.

[0224] In some embodiments the valve is a one-way
valve.

[0225] In some embodiments the valve is a one-way
valve that adopts a substantially flat profile in the closed
condition.

[0226] Insome embodiments the valve is duckbill valve
comprising two plies of flexible sheet material joined with
one another in a manner to define a sealable passage
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therethrough.

[0227] In some embodiments each of the plies are
made of a flexible sheet material less than 1mm in thick-
ness.

[0228] In some embodiments the plies of the valve are
made from one or more flexible sheet materials selected
from polyurethane, polyester, polypropylene, and PVC.
[0229] In some embodiments the valve is located in-
side of the balloon.

[0230] In some embodiments at or adjacent the open-
ing of the inflatable body the neck is bonded at a bonded
region extending across the neck, said bonded region
having been formed by pressing or pinching the neck
closed with the valve and/or inflation conduit in situ.
[0231] In some embodiments the bonded region is
achieved by one or more selected from applying an ad-
hesive, lamination, and heat welding.

[0232] In some embodiments the bonded region is
achieved by applying an adhesive to engage interior sur-
faces of the neck such that the adhesive is not visible at
the exterior of the balloon.

[0233] In some embodiments the said bonded region
is achieved by the application of adhesive in a flowable
state, which adhesive forms a bead across the neck.
[0234] In some embodiments either one, or both, of
the valve and the inflation conduit are incorporated into
the bonded region which seals the neck.

[0235] In some embodiments the valve is located at or
adjacent the opening of the inflatable body, inside of the
neck, and incorporated into the bonded region.

[0236] In some embodiments the each of the inflation
tubes extend between a first end and a second end, there
being a respective one of the plurality of balloons being
fixedly connected at or near the first end of the inflation
tube.

[0237] In some embodiments the first end of the infla-
tion conduit extends through the opening and into the
interior of the inflatable body, the balloon being fixedly
connected at or near the first end of the inflation tube by
one or more selected from:

a) clamping the inflatable body to the exterior of the
inflation conduit,

b) stretching the opening to allow the inflation conduit
therethrough and then allowing the opening to con-
tract around the exterior of the inflation conduit, or
c) bonding the inflatable body to either, or both, of
the valve and the exterior of the inflation conduit.

[0238] In some embodiments the conduit extends into
the interior of the inflatable body, and wherein said valve
is carried inside of the inflatable body and fixedly con-
nected at the first end of the inflation conduit.

[0239] Insomeembodiments the valveiscarriedinside
of the balloon at the opening of the inflatable body, and
wherein the first end of the inflation conduit is received
by and fixedly connected to the valve.

[0240] In some embodiments the inflation conduit ex-
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tends between afirst end and a second end, and wherein
the valve is duckbill valve comprising two plies of flexible
sheet material joined with one another in a manner to
define a sealable passage therethrough,

[0241] and wherein said first end of said inflation con-
duit is inserted into the sealable passage of the valve
with its exterior sealed against the plies to close off a first
end of the passage, wherein the passage is able to col-
lapse at a second end so as to seal the passage about
the first end of the inflation conduit.

[0242] In some embodiments the diameter of the neck
at the bonded region is significantly larger than the ex-
ternal diameter of the inflation conduit.

[0243] In some embodiments the external diameter of
the inflation tube at the bonded region is less than 1/2
the diameter of the neck at the bonded region.

[0244] In some embodiments the external diameter of
the inflation tube at the bonded region is less than 1/4
the diameter of the neck at the bonded region.

[0245] In some embodiments the inflation conduit ex-
tends between atfirstend and a second end, and wherein
said balloon is releasably connected to said inflation con-
duit at or near the first end.

[0246] Insomeembodimentsthevalveis carriedinside
of the balloon at the opening of the inflatable body and
releasably connected with the first end of the inflation
conduit.

[0247] Insome embodiments the valve includes a con-
nector to releasably engage with the first end of the in-
flation conduit.

[0248] In some embodiments the connector is rigid.
[0249] Insome embodimentsthe connectoris atubular
piece configured to releasably connect with the inflation
conduit by engaging the first end of the inflation conduit
in a friction fit.

[0250] Insomeembodimentsthe connectoris atubular
part adapted to releasably engage with the first end of
the inflation conduit at an engagement region, and
wherein the valve is a duckbill valve comprising two plies
of flexible sheet material joined with one another in a
manner to define a sealable passage therethrough,
[0251] and wherein the connector is located partially
inside the sealable passage of the valve with the engage-
ment region projecting out of a first end of said passage,
and wherein the exterior of the connector is sealed
against the plies to close off said first end of the passage,
while the passage is able to collapse at a second end so
as to seal the passage about an end of the connector
opposing the engagement region.

[0252] In some embodiments the diameter of the neck
is significantly larger than the external diameter of the
connector and the inflation conduit when engaged.
[0253] In some embodiments the external diameter of
the engaged connector and inflation tube is less than 1/2
the diameter of the neck.

[0254] In some embodiments the external diameter of
the engaged connector and inflation tube is less than 1/4
the diameter of the neck.
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[0255] In some embodiments the inflation conduit is
made of a sheet material, for example a foil material.
[0256] In some embodiments the inflation conduit is
formed from two coterminous pieces of sheet material
sealed and/or bonded together save for a passage de-
fined between the sheets.

[0257] In some embodiments the inflation conduit is
formed from a single piece of sheet material folded upon
itself and bonded to define a passage therethrough.
[0258] In some embodiments the inflation conduit can
assume a substantially flat or near flat condition, except
for when pressurised gas is introduced to the passage.
[0259] Insome embodiments the inflation conduit it ap-
proximately the same width as the bonded region(s) ex-
tending across the neck of the balloons.

[0260] In some embodiments the inflation conduit is
integrally formed with a duckbill valve at an end of the
inflation conduit.

[0261] In some embodiments the inflation conduit is
connected (for example by bonding and/or sealing) to
the valve.

[0262] In some embodiments the balloon has a tether
permanently connected to the balloon, said tether being
distinct from the inflation conduit.

[0263] Insomeembodiments thetetheris between200
- 1200mm long.

[0264] In some embodiments the tether is an elongate
cord or strip.

[0265] In some embodiments the tether has a coiled
configuration.

[0266] Insomeembodimentsthe tetherisincorporated
into the connection between the balloon and either, or
both, of the inflation conduit and the valve.

[0267] In some embodiments each of said balloons is
configured to permit a user to orally inflate the balloon
by blowing air through the opening of the inflatable body
directly or through the inflation conduit (if connected to
the balloon) to cause elastic expansion of the inflatable
body.

[0268] Inyeta furtheraspectthe presentinvention may
be said to be a method of simultaneously inflating a plu-
rality of balloons with pressurised gas issuing from a pres-
surised gas supply via a plurality of inflation conduits,
each of said inflation conduits being configured to duct
pressurised gas from the pressurised gas supply to a
respective one of the balloons, and extending between
a first end at which the balloon is or can be connected to
the inflation conduit, and a second end which is adapted
to connect to the gas supply,

wherein said method comprises the steps of:

a) connecting said second ends of the plurality of
inflation conduits to the gas supply, and

b) simultaneously inflating the balloons with pressu-
rised gas.

[0269] In some embodiments each of the plurality of
balloons has a releasable connection with its associated
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inflation conduit, and is supplied disconnected from its
associated inflation conduit, and wherein the method fur-
ther comprises the step of connecting the first end of
each of the inflation conduits with a respective one of the
balloons prior to the step of simultaneously inflating the
balloons.

[0270] In some embodiments each of the plurality of
balloons has a releasable connection with its associated
inflation conduit, and wherein the method further com-
prises the step of releasing each of the balloons from its
associated inflation conduit after simultaneous inflation.
[0271] In some embodiments the method includes the
step of removing the balloon from fluid communication
with the gas supply after the step of simultaneously in-
flating the balloons.

[0272] In some embodiments the step of removing the
balloon from fluid communication with the gas supply in-
cludes one or more selected from:

a) disconnecting the second end of the inflation tube
from connection with the gas supply,

b) severing the inflation tube, and

c) disconnecting the first end of the inflation tube
from connection with the balloon.

[0273] Insomeembodimentsthe method utilises asys-
tem for the simultaneous inflation of a plurality of balloons
as herein described.

[0274] The term ’comprising’ as used in this specifica-
tion and claims means ’consisting at least in part of'.
When interpreting statements in this specification and
claims which include the term’comprising’, other features
besides the features prefaced by this term in each state-
ment can also be present. Related terms such as ‘com-
prise’ and 'comprised’ are to be interpreted in a similar
manner.

[0275] This invention may also be said broadly to con-
sist in the parts, elements and features referred to or
indicated in the specification of the application, individu-
ally or collectively, and any or all combinations of any two
or more said parts, elements or features, and where spe-
cific integers are mentioned herein which have known
equivalents in the art to which this invention relates, such
known equivalents are deemed to be incorporated herein
as if individually set forth.

[0276] As used herein the term ’and/or’ means 'and’ or
‘or’, or where the context allows both. The invention con-
sists in the foregoing and also envisages constructions
of which the following gives examples only.

[0277] Where steps of a method are set out it is not
necessarily the case that the steps are performed in the
listed order, orimmediately preceding or proceeding one
another. At least some of the method steps may be per-
formed in alternative orders and/or with intervening steps
and/or additional sub-steps.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0278] Reference will now be made to the accompa-
nying drawings in which:

Figure 1 shows an embodiment of a system for in-
flating a balloon comprising a balloon attached to a
pressurised gas supply source via an inflation con-
duit.

Figure 2 shows an embodiment of a system for si-
multaneously inflating a plurality of balloons com-
prising a plurality of balloons attached to a pressu-
rised gas supply source by a plurality of inflation con-
duits each connected to a respective one of the bal-
loons.

Figure 3A shows an embodiment of an inflated bal-
loon attached to an inflation conduit

Figure 3B shows the balloon of figure 3A after having
deflated to a flaccid condition

Figure 3C shows the balloon of figure 3B after having
been reinflated to an inflated condition.

Figure 4 shows an embodiment of a balloon com-
prising an inflatable body with a neck region project-
ing outwardly of the inflatable body, and an inflation
conduit extending into the interior of the inflatable
body through and opening at the neck of inflatable
body, wherein the neck is clamped about the end of
the inflation conduit in order to fixedly connect the
inflation conduit with the balloon, and wherein the
inflation conduitis rigid so as to be usable as a handle
of the balloon.

Figure 5 shows an embodiment of a balloon con-
nected to an inflation conduit, wherein the material
of the inflation conduit is sufficiently soft to be man-
ually punctured by a tack in order to permit the bal-
loon to be anchored to a surface using the inflation
conduit.

Figure 6 shows an embodiment of a balloon con-
nected to an elongate, flexible inflation conduit,
wherein the inflation conduit has been used to tether
the balloon to a pole.

Figure 7 shows an embodiment of a system for si-
multaneously inflating a plurality of balloons, com-
prising a plurality of balloons attached to a pressu-
rised gas supply source by a plurality of inflation con-
duits each connected to a respective one of the bal-
loons, wherein the inflation conduits are connected
tothe gas supply source via anintermediate manifold
configured to permit the release of a single inflation
conduit without compromising the gas supply to the



21 EP 3 613 484 A1 22

remaining balloons.

Figure 8A shows an embodiment of a plurality of ad-
jacent inflation conduits joined along at least part of
their lengths by a frangible web.

Figure 8B shows a section view through plane A-A
denoted on Figure 8A.

Figure 9A shows an embodiment of a plurality of ad-
jacent inflation conduits joined along their length in
a ribbon formation.

Figure 9B shows a section view through plane A-A
denoted on Figure 9A.

Figure 10A shows an embodiment of an adapter for
use in connecting a plurality of inflation conduits with
a pressurised gas supply source, the adapter having
an aperture to accommodate a plurality of inflation
conduits joined adjacent one another in a ribbon for-
mation.

Figure 10B shows a rear view of the adapter of Figure
10A, wherein the adapter has a threaded connection
for engaging with a correspondingly threaded outlet
of a pressurised gas supply source.

Figure 10C shows a different embodiment of the
adapter of Figures 10A and 11B which is configured
to accommodate two ribbon formations.

Figure 10D shows a different embodiment of the
adapter of Figures 10A and 11B which is configured
to accommodate four ribbon formations.

Figure 11A shows an embodiment of a pump that
may be used to supply pressurised gas to inflate a
plurality of balloons, the pump carrying adisc shaped
adapter with multiple faces, each face configured to
accommodate a different number of ribbon forma-
tions, wherein the disc is rotatable to selectively align
each of the faces with an outlet of the pump.

Figure 11B shows a section view through plane A-
A denoted on Figure 11A.

Figure 12A shows an embodiment of a crimp applied
to an exterior of the inflation conduit, the crimp being
configured to an open conduit which permits the flow
of gas through the inflation conduit.

Figure 12B shows a cut away view of the crimp of
Figure 12A.

Figure 12C shows the crimp of Figure 12A config-
ured to a closed condition which restricts the flow of
gas through the inflation conduit.
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Figure 12D shows a cut away view of the crimp of
Figure 12C.

Figure 13A shows an embodiment of a balloon con-
nected to an inflation conduit, wherein the balloon
has an inflatable body and carries a valve inside of
the inflatable body, and wherein the inflatable body
has deflated due to the leaking of gas.

Figure 13B shows the balloon of Figure 13A being
replenished by gas flowing into the inflatable body
via the inflation conduit and valve.

Figure 14 shows an embodiment of a balloon com-
prising an inflatable body with a neck region project-
ing outwardly of the inflatable body and defining an
opening of the inflatable body, wherein the balloon
is connected to an inflation conduit that extends into
the interior of the inflatable body through the opening
at the neck, and wherein the end of the inflation con-
duit is connected to a duckbill valve.

Figure 15A shows further detail of the duckbill valve
shown in Figure 14.

Figure 15B shows a section view through plane A-
A denoted on Figure 15A when the valve is config-
ured to a closed condition.

Figure 15C shows a section view through plane A-
A denoted on Figure 15A when the valve is config-
ured to an open condition.

Figure 15D shows a section view through plane B-
B denoted on Figure 15A

Figure 16A shows an embodiment of a balloon com-
prising an inflatable body with a neck region project-
ing outwardly of the inflatable body and defining an
opening of the inflatable body, wherein the balloon
carries a duckbill valve at the opening of the neck,
and wherein the opening, and wherein the opening
of the inflatable body is sealed by a bonded region
extending across the neck (having been formed by
pressing or pinching the neck closed with valve in
situ) and wherein the valve carries a connector for
releasable connection with an inflation conduit.

Figure 16B shows a section view through plane A-
A denoted on Figure 16A.

Figure 17A shows further detail of the duckbill valve
and connector shown in Figure 16A.

Figure 17B shows a section view through plane A-
A denoted on Figure 17A when the valve is config-
ured to a closed condition.
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Figure 17C shows a section view through plane A-
A denoted on Figure 17A when the valve is config-
ured to an open condition.

Figure 17D shows a section view through plane B-
B denoted on Figure 17A.

Figure 17E is a cross section of a neck of a balloon
at its bonded region.

Figure 17F is a cross section of a neck of a balloon
at its bonded region showing an alternative arrange-
ment to that of figure 17E.

Figure 17G is a cross section of a neck of a balloon
at its bonded region showing an alternative arrange-
ment to that of figure 17E and 17F.

Figure 17H is a view of part of a balloon and neck
wherein the bonded region is shown in a partially
exploded view.

Figure 18A shows further detail of the bonded region
at the neck of the balloon shown in Figure 16A.

Figure 18B shows a schematic view, from side on,
of how the bonded region shown in 18A may be
formed by pressing the neck of the balloon between
two flat surfaces.

Figure 19A shows further detail of a bonded region
which may seal the neck of the balloon shown in
Figure 14.

Figure 19B shows a schematic view, from side on,
of how the bonded region shown in 19A may be
formed by pinching the neck of the balloon between
two opposing blade-like surfaces.

Figure 19C shows a schematic view, from side on,
of how the bonded region shown in 19A may be
formed by pinching the neck of the balloon between
two rollers.

Figure 19D shows an alternative embodiment of a
balloon and tether able to act as an inflation conduit.

Figure 19E is a cross section of section FF of figure
19D.

Figure 19F is a cross section of an alternative at sec-
tion FF of figure 19D.

Figure 19G is a cross section of an alternative at
section FF of figure 19D.

Figure 19H is a cross section of an alternative at
section FF of figure 19D.
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Figure 191 is a cross section of section GG of figure
19D.

Figure 19J is a cross section of an alternative at sec-
tion GG of figure 19D.

Figure 20A shows an embodiment of a connector for
releasable connecting the inflatable body of a bal-
loon with an inflation conduit, and bridging between
the end of the inflation conduit and the valve carried
inside of the inflatable body.

Figure 20B shows a cut away view of the connector
of Figure 20A.

Figure 21 shows an embodiment of a balloon with a
releasable tether tied about a neck of the balloon.

Figure 22 shows an embodiment of balloon with a
permanently connected tether, wherein the tether is
incorporated into a bonded region which extends
across the neck of the balloon.

Figure 23 shows an embodiment of a retail pack con-
taining various components of a system for simulta-
neously inflating a plurality of balloons, including a
plurality of balloons each with an associated inflation
conduit, and an adapter configured to accommodate
the inflation conduits for simultaneous connection to
the outlet of a pressurised gas supply source.

DETAILED DESCRIPTION OF THE DRAWINGS

[0279] In some embodiments the invention includes at
least oneinflatable balloon 300 which is able to be inflated
by a pressurised gas issuing from a pressurised gas sup-
ply. The inflatable balloon 300 is or can be associated
with an inflation conduit 200 that serves to duct gas from
the gas supply into the inflatable balloon as shown in
Figure 1. In some embodiments there may be a plurality
of inflatable balloons 300 arranged as part of a system
to permit the simultaneous delivery of gas to more than
one balloon at a time, for example as shown in Figure 2.
In some embodiments the system may permit the simul-
taneous delivery of gas to more than 5 balloons, or up to
10, 20, 30, 40 or 50 balloons at once. In some embodi-
ments gas may be simultaneously delivered to even
greater numbers of balloons.

[0280] In some aspects the invention involves the pro-
vision of one or more suitable balloons 300, a corre-
sponding inflation conduit 200 and a pressurised gas
supply source 100 together in an assembly, or as a dis-
assembled kit, to be used for balloon inflation. In further
aspects the invention involves provision as a retail pack
of one or more suitable balloons 300, optionally accom-
panied by a respective inflation conduit 200, which can
be connected to a suitable pressurised gas supply for
used in a balloon 300 inflation system as herein de-
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scribed.

[0281] In further aspects the invention relates to a
method of simultaneously inflating balloons 300, using
inflation conduits 200 and a pressurised gas supply, for
example as described.

[0282] There follows a discussion, with respect to the
accompanying drawings, of various components which
may be included in the balloon 300 inflation system.

Pressurised Gas Supply

[0283] In some embodiments gas from a pressurised
gas supply may be used to inflate the balloon(s) 300. The
source 100 of the gas supply can be chosen depending
on the number and type of balloons 300 to be inflated.
For example, a latex party balloon 300 may be inflated
with just 2 or 3 kPa gauge pressure, whereas some types
of modelling balloons 300 may require more than 10 kPa
gauge pressure to cause inflation. Examples of suitable
sources for supplying pressurised gas include low-pow-
ered electric/battery-operated pumps, manually operat-
ed pumps, air compressors, and pressurised gas tanks
such as helium gas tanks. As a further example, the pres-
surised gas source 100 could be a sealed cannister of
pressurised gas which can be punctured to release the
gas into the inflation conduit(s) 200 and thus inflate the
balloons 300. For particular examples of the variety of
gas supply sources that may be used with, or included
in, the system, see Figure 1 showing a manual pump gas
source, Figure 2 showing an air compressor gas source,
and Figures 11A showing a battery operated pump gas
source.

[0284] In some embodiments the pressure of the gas
supply need not be particularly high, however it may be
desirable for the system to be able to simultaneously in-
flate a plurality of balloons 300 (potentially to the point
that at least one of the balloons 300 is destroyed) within
a time period of between 30 seconds and 3 minutes and
so the gas pressure and flow rate must be high enough
to facilitate this. In one exemplary embodiment the
source 100 of the gas supply may be a helium gas tank
operating at a pressure of approximately 1500 to 2000
kPa, and the system may be configured to simultaneous-
ly deliver gas to approximately 30 latex party balloons
300 which can be inflated to become distended to a point
just prior to bursting in approximately 40 seconds. The
same 30 latex party balloons 300 may alternatively be
inflated to the same point in around 60 seconds with air
supplied by an approximately 600 Watt electric pump.
An electric pump operating within the power range of 500
Watts - 1000 Watts may also be sufficient.

[0285] A variety of pressurised gases could be used
within the scope of the invention, with air and helium be-
ing examples of two suitable pressurised gases. Hydro-
gen is another gas which could be used in the system
for filling balloons 300, as it is lighter than air and some-
times used in balloon 300 filling applications, butitis also
highly flammable and may be less convenient for that
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reason.
Balloon(s)

[0286] The balloon 300 may have an inflatable body
303 to retain the gas delivered inside, and an opening
301 of the body into which pressurised gas can pass to
inflate the balloon 300.

[0287] On some occasions, the balloon 300 may be
provided in a flaccid condition wherein the volume occu-
pied by the inflatable body 303 is minimised and the pres-
sure inside the inflatable body 303 is equal to ambient
pressure. the inflatable body 303 can grow in volume,
until it reaches a maximum volume and internal guage
pressure at which the inflatable body 303 ruptures. For
example, the volume occupied by the inflatable body
when flaccid may be less than 20% of its volume when
fully inflated. The balloon could, for example, be inflatable
to contain a volume of gas of at least 0.5 litres before
rupture. In other embodiments that balloon may inflatable
to hold a greater or lesser volume of gas, for example 2,
510 or 20 litres. Figure 3 shows the inflatable body 303
contracting from an inflated condition to a flaccid condi-
tion, and then expanding to an inflated condition again.
[0288] However it is not always the case that inflation
of the balloon 300 occurs from a flaccid state, and the
invention may also serve to further inflate the inflatable
body 303 of a balloon 300 which already contains a sub-
stantial volume of gas. For example, in some embodi-
ments inflation of the balloon 300 may involve increasing
the gas pressure inside the inflatable body 303 from a
first pressure thatis already above atmospheric pressure
to an even higher pressure not exceeding the pressure
of the inflatable body 303 at which the body will burst.
[0289] The inflatable body 303 may be made of a flex-
ible elastically expandable material so thatitcanincrease
in volumetric displacement and increase in internal gas
pressure when being inflated. Examples of suitable flex-
ible elastic materials include materials like latex, rubber
and neoprene. Alternatively the inflatable body 303 may
be made of a flexible material which is inelastic (or at
least has significantly less elasticity than rubber), which
may still be increased in volumetric displacement as it is
inflated by gas. An example of such an inelastic material
is a foil made from, for example, a metallic coated nylon.
[0290] In some embodiments a singular opening 301
of the inflatable body 303 is the only way for gas to rapidly
enter and/or leave the balloon 300. When the opening
301 is sealed, gas may leave the balloon 300 over a
longer period of time by leaking through the wall of the
balloon 300 due to the wall, in some constructions, being
potentially very slightly permeable to the gas contained
inside the body. But this is a slower process than if the
gas were to leave via the opening 301/inflation conduit
200.

[0291] In some embodiments there may be the ability
for the balloon 300 to be reinflated should gas from an
inflated balloon 300 leak from the balloon 300. For ex-
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ample, a balloon may assume a deflated (or at least par-
tially deflated) condition as shown in Figure 13A due to
the leaking of gas. Gas can again be delivered through
the inflation conduit 200 to re-inflate the balloon 300, for
example as seen in Figure 13B. In some embodiments,
it may be possible for a user to orally re-inflate the balloon
300 using lung pressure, either by blowing directly into
the opening 301 of the inflatable body 303 or through the
inflation conduit 200. In order for a user to blow directly
into the opening 301 of the inflatable body 303, it would
be necessary to firstly disconnect the balloon 300 from
the inflation conduit 200, which capability is provided only
in some embodiments of the invention.

[0292] Insome embodiments the balloons 300 are par-
ty balloons 300, for examples those which inflate to a
substantially ovoid form. Modelling balloons 300 which
inflate to other shapes, for example that of an elongate
sausage shape, could also be used. As a further example
the body 303 of the balloons 300 may be made of foil,
and the balloons may inflate to a range of shapes, such
as those of three dimensional letters or animal forms. In
embodiments involving a plurality of balloons 300, itneed
not be the case that all of the balloons 300 are of the
same form or type. For example, in some embodiments
it may be desirable to simultaneously inflate a plurality
of balloons 300 of the same or different form, which to-
gether can define the shape or form of another object.
An example is the simultaneous inflation of a plurality of
balloons 300 which can together, in their inflated form,
define the head, body and legs of an animal form.

Inflation Conduit(s)

[0293] In some embodiments the gas is delivered from
the pressurised gas supply to the inflatable body 303 of
the balloon 300 via the inflation conduit 200, the inflation
conduit 200 typically extending between a first end 201
at which the balloon 300 is or can be attached, and a
second end 202 which may be connected or connectable
into fluid communication with the pressurised gas supply.
Particular examples of suitable inflation conduits can be
seen in Figures 1 through 6.

[0294] In some embodiments the first end 201 of the
inflation conduit 200 may extend through the opening
301 and into the interior of the inflatable body 303, for
example as shown in Figures 3, 4, 6 and 9. In other em-
bodiments the first end 201 of the inflation conduit 200
may be received by the opening 301 and connected
thereto, for example by being fixedly or releasably con-
nected to the inflatable body 303 at its neck 302 region
as shown in Figures 10, 13 and 15.

[0295] In some embodiments the inflation conduit 200
may be flexible (for examples see Figures 5, 9, 10, 14
and 15), and in others the inflation conduit 200 may rigid
(for examples see Figures 5 and 7). The inflation conduit
200 may be formed from a different material to that of
the balloon 300.

[0296] Inembodiments where the inflation conduit 200
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is flexible it may be formed from a flexible material such
as a bendable plastic like polyethylene, polyurethane or
PVC. It may be bendable between its first and second
ends so as to be able to assume a coiled configuration
or to be tied in a knot without breaking. In such embod-
iments the inflation conduit 200 may be able to serve as
an anchor or tether to attach the balloon 300 to a structure
or surface. For example, the inflation conduit 200 may
be of a sufficiently soft material to allow a thumb tack to
be pushed through it by hand, in order to anchor the bal-
loon 300 as shown in Figure 5. As a further example, the
inflation conduit 200 may be able to be wound or tied
around a pole or frame to tether the balloon 300 as shown
in Figure 6.

[0297] Inembodiments where the inflation conduit 200
is rigid it may be formed from a rigid material such as
acrylic or polycarbonate. In such embodiments the infla-
tion conduit 200 may be able to serve as a handle or
support to hold the balloon 300 aloft as shown in Figure 4.
[0298] In some embodiments the inflation conduit 200
is of tubular form, having an internal 203 and external
diameter 204 as shown in Figures 8A, 8B. While the in-
flation conduit 200 may be of circular cross section, this
need not be the case. The inflation conduit 200 may have
a substantially constant cross section over its length 205,
and preferably does not discernibly expand in cross sec-
tion or length under the pressure of the inflation gas. In
some embodiments there may be a plurality of inflation
conduits 200 which are all of an equal length 205, and in
others the inflation conduits 200 may not all be of the
same length 205, and may also all be of different lengths
205.

[0299] In some embodiments the inflation conduit 200
is elongate, in that its external cross sectional diameter
is significantly lesser than its length 205. If the inflation
conduit 200 is too long it may become unwieldy in use
by some users or in some applications. For example, in
embodiments of the invention which involve a plurality of
flexible inflation conduits 200, the inflation conduits 200
may tangle with one another if they are very long. How-
ever, if the inflation conduit 200 is too short it may not be
long enough to be useable as an anchor, tether or handle
of its associated balloon 300. A convenient length of the
inflation conduit 200 may be not less than 50mm, and
somewhere between 300mm and 1200mm in length. In
some embodiments the inflation conduit 200 may be be-
tween 300mm and 1000mm long, or more specifically
between 500mm and 1000mm long.

[0300] The length 205 of the inflation conduit 200 and
relative to the size of its diameter may also contribute to
the performance and appearance of the inflation conduit
200. For example, if the internal diameter 203 of the in-
flation conduit 200 is very small, this may create resist-
ance to the flow of the pressurised gas supply inside the
conduit 200. Conversely if the external diameter 204 of
inflation conduit 200 is too large, this may detract from
the appearance of the balloon 300 and inflation conduit
200 in assembly where a thin and unobtrusive conduit
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200 is more desirable. The dimensions of the inflation
conduit 200 may be chosen accordingly. For example, a
suitable internal diameter 203 of the inflation conduit 200
(given the convenient length dimensions listed in the pre-
ceding paragraph) could be between 1mm and 5mm, op-
tionally with a conduit 200 wall thickness of 01.mm to
1mm, or 0.1mm to 1.5mm. In some embodiments the
external diameter 204 of the inflation conduit 200 may
be less than 1% of the length of the inflation conduit 200.
[0301] In embodiments comprising a plurality of infla-
tion conduits 200, one or more (and optionallly all) of the
inflation conduits 200 may be joined together along at
least a part of their length 205. In some embodiments
the inflation conduits 200 may be joined together along
substantially all of their length. In some embodiments the
inflation conduits 200 may be joined in an arrangement
whereby they are adjacent one another, and preferably
run parallel to each other, for example as shown in Figure
8. In some embodiments the inflation conduits 200 are
joined adjacent one another with their longitudinal axes
aligned to adopt a ribbon formation as shown in Figure
9. Such a joined configuration may assist in the conven-
ience of handling the plurality of inflation conduits 200,
and in particular in attaching a plurality of inflation con-
duits 200 at the pressurised gas source 100. Where mul-
tiple balloons 300 and inflation conduits 200 are sold to-
gether in a retail pack, it can be convenient to join the
inflation conduits 200 for compact packaging and to help
prevent them from tangling with one another.

[0302] In some embodiments the join 206 between in-
flation conduits 200 is severable so that one or more of
the inflation conduits 200 may be separated off from the
joined plurality as desired. For example, as shown in Fig-
ure 9, the outer surfaces of adjacent inflation conduits
200 may be heat welded or glued together, with the weld-
ed or glued join being sufficiently weak that the inflation
conduits 200 can be torn away from one another to sep-
arate them. As another example, shown in Figure 8A and
8B, adjacent inflation conduits 200 may be joined along
their length 205 by a frangible web 206 extending be-
tween them.

[0303] Where such joined inflation conduits 200 are
provided, along with suitable balloons 300, in aretail pack
800, it is preferable that the retail pack 800 includes at
least 3 joined inflation conduits 200. In specific examples
the retail pack may include 3 joined inflation conduits
200, 4 joined inflation conduits 200, 5 joined inflation con-
duits 200, 6 joined inflation conduits 200, 7 joined inflation
conduits 200, 8 joined inflation conduits 200, 9 joined
inflation conduits 200,or 10 joined inflation conduits 200,
along with a corresponding or greater number of balloons
300. In some embodiments the joined inflation conduits
200 are provided in the previously described ribbon for-
mation, and there may be included at least 2, and up to
10 or more of said ribbon formations inside the retail pack.
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Connection Between Inflation Conduit(s) And Pres-
surised Gas Supply

[0304] Insome embodiments the gas is delivered from
the pressurised gas supply to the inflatable body 303 of
the balloon 300 via the inflation conduit 200, the inflation
conduit 200 typically extending between a first end 201
at which the balloon 300 is or can be attached, and a
second end 202 which may be connected or connectable
into fluid communication with the pressurised gas supply.
In some embodiments the connection may be a direct
connection with the source 100 of the pressurised gas
supply, or alternatively the connection may be via an in-
termediate manifold 101, for example a manifold with
multiple outlets 102 that can distribute gas from a single
outlet 102 of the gas supply source 100 to a plurality of
balloons 300 at the same time.

[0305] Insome embodiments the connection between
the second end 202 of the inflation conduit 200 and the
pressurised gas supply can be releasable. In embodi-
ments where a plurality of balloons 300 are to be simul-
taneously inflated, it may be desirable that the release
of a single inflation conduit 200 can occur without com-
promising the gas supply to the other balloons 300 re-
maining in the system. An example of how this can be
achieved is shown in Figure 7, wherein a plurality of bal-
loons 300 are connected to a gas supply 100 via an in-
termediate manifold 101, the intermediate manifold 101
having a plurality of outlet ports 102 each able to receive
an inflation conduit 200 associated with a respective one
of the balloons 300. Each outlet port 102 has a valve 103
that is caused to open when an inflation conduit 200 is
connected to the port, but which is spring loaded to au-
tomatically close if the inflation conduit 200 is subse-
quently disconnected from the port.

[0306] In some embodiments the inflation conduit 200
may be severable alongits length, for example by cutting,
tearing or snapping. Severing the inflation conduit 200
may provide a way to remove a balloon 300 from being
in fluid communication with the pressurised gas supply.
Severing the inflation conduit 200 at a location remote
from where it attaches to the balloon 300 may permit that
the portion of the inflation conduit 200 which remains
associated with the balloon 300 can subsequently be
used as a tether, anchor or handle of the balloon 300.
[0307] Insome embodiments there may be an adapter
700 which can connect to an outlet 102 of the pressurised
gas supply source 100 to accommodate the simultane-
ous connection of a plurality of inflation conduits 200. For
example, the adapter 700 may accommodate the con-
nection of 2, 3, 4, 8, 10, 20, 30, 40 or 50 inflation conduits
200 simultaneously. In some embodiments the adapter
700 is configured to present the inflation conduits 200 for
receiving gas issuing from the pressurised gas supply in
parallel. In some embodiments the adapter 700 may ac-
commodate the connection of a plurality of inflation con-
duits 200 which are joined adjacent one another. For ex-
ample, Figures 10A, 10B show an adapter 700 with a
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threaded connection region 702 that can engage with a
correspondingly threaded outlet port 102 on a standard
pressurised helium supply tank, and which adapter 700
has a face 703 with an aperture 701 that can accommo-
date a plurality of inflation conduits 200 connected in the
ribbon formation illustrated in Figure 9A. Figure 10C
shows an embodiment of a similar adapter 700 with a
face that has 2 apertures 701 to accommodate up to 3
of said ribbon formations. Figure 10D shows an embod-
iment of a similar adapter 700 with a face that has 4 ap-
ertures 701 to accommodate up to 4 of said ribbon for-
mations. Adapters which can accommodate any number
of ribbon formations, for example 1, 2, 3, 4, 5 or 6 ribbon
formations, could be used to facilitate connection with
the pressurised gas supply.

[0308] In some embodiments, where various or all
components of the system are supplied together in an
assembly, in a kit and/or in a retail pack 800, there may
be a selection of adapters 700 provided in or with the
assembily, kitand/or retail pack to accommodate different
numbers of inflation conduits 200 for simultaneous infla-
tion. In other embodiments there may be a single adapter
700 supplied, said adapter 700 having a selection of fac-
es, each face able to accomodate a different number of
inflation conduits 200 for simultaneous inflation. In this
embodiment it may be possible for a user to select be-
tween the different faces of the adapter 700 depending
on the number of inflation conduits to be simultaneously
connected. For example, Figures 11A and 11B show a
pump 100 comprising a pump body, and a disc which is
rotatably fixed to the pump body and positioned to ob-
struct an outlet port of the pump from which the pressu-
rised gas supply issues. The disc bears three circumfer-
entially spaced adapter 700 faces, each adapter 700 face
providing apertures for receiving a different number of
inflation conduits 200. The first adapter 700 face can ac-
commodate 8 inflation conduits 200, the second 16 in-
flation conduits 200 and the third 24 inflation conduits
200. The disc can be rotated to selectively position a
particular one of the adapter 700 faces over the outlet
port, depending on the number of balloons 300 that a
user desires to simultaneously inflate. There may be
some kind of location feature (for example, such as in a
bayonet fitting) to assist a user in aligning the desired
adapter face 703 with the outlet port 102. There may also
be a gasket surrounding the outlet port to effect a sealing
of the outlet port against the disc and to reduce any loss
in inflation pressure.

Valve, Connection Between Inflatable Container(s)
And Inflation Conduit(s)

[0309] In some embodiments pressurised gas is duct-
ed to the balloon 300 via an inflation conduit 200 and
enters the inflatable body 303 through an opening 301,
and in some embodiments the opening 301 may be at
neck 302 region projecting outwardly of the inflatable
body 303 as shown in Figure 13A, .
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[0310] Insomeembodimentsthere mayalsobeavalve
400 which is movable between an open condition that
permits the flow of gas through the valve, and a closed
condition that restricts the flow of gas through the valve.
Closing the valve 400 can therefore serve to restrict the
escape of gas from the inflatable body 303 once the bal-
loon 300 is inflated. The valve 400 could be located at or
near either of the first 201 and second 202 ends of the
inflation conduit 200, or could alternatively be located at
apoint along the inflation conduit 200 between those first
and second ends, where the valve 400 controls the pas-
sage of gas along the inflation conduit 200 to help prevent
the escape of gas via the inflation conduit 200. Alterna-
tively the valve 400 could be located at the opening 301
of the inflatable body 303 itself.

[0311] For example, in some embodiments where the
inflation conduit 200 is made of a flexible material, the
valve 400 may be a manually applied crimp located along
the inflation conduit 200 and externally of the balloon 300
as shown in Figures 12A through 12D. The crimp 400
can, in a closed condition, crush or pinch the inflation
conduit 200 to close off the internal passageway and re-
strict the flow of gas to/from a connected balloon as
shown in Figures 12C and 12D. The crimp 400 can then
be released to an open condition, allowing the internal
passageway of the inflation conduit 200 to re-open so
that gas can pass, as shown in Figures 12A and 12B.
[0312] However in some embodiments the valve 400
is a one way valve, such as a ball valve, swing disc, or
duckbill, which automatically configures between its
open and closed conditions under the pressure of the
gas flow along the inflation conduit 200. The valve 400
may automatically configure between an open condition
which allows the passage of gas along the inflation con-
duit 200 in order to ingress through the opening 301, and
a closed condition which helps prevent the passage of
gas along the inflation conduit 200 in order to egress
through the opening 301.

[0313] Insomeembodiments the valve 400, preferably
aone-way valve 400, is located inside of the balloon 300.
For example, as shown in Figure 14, the first end 201 of
the inflation conduit 200 may extend a significant dis-
tance into the interior of the inflatable body 303. The one-
way valve 400 may be connected at the first end 201 of
the inflation conduit 200. The opening 301 of the inflatable
body 303 may be sealed off so that the only way for gas
to ingress or egress from the inflatable body 303 is via
the inflation conduit 200. As pressurised gas is supplied
through the inflation conduit 200 to inflate the balloon
300, the one-way valve 400 automatically opens to allow
the gas into the inflatable body 303. Once inflation is com-
pleted, and the pressurised gas supply along the inflation
conduit 200 is stopped (for example by removing the in-
flated balloon 300 and its associated conduit 200 from
fluid communication with the pressurised gas supply) the
pressure inside the inflatable body 303, being higher than
ambient, causes the valve 400 to configure to its closed
condition so as to help prevent the egress of gas from
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the inflatable body 303.

[0314] In some embodiments the one-way valve 400
may be a duck-bill valve 400. Although there are varia-
tions on how a duck-bill valve 400 may be constructed,
in one example the duck-bill valve 400 may comprise two
plies 401 of material joined with one another (for example
by lamination) in a manner to define a sealable passage
therethrough. The plies 401 may be made from flexible
thin sheet material. Examples of suitable materials in-
clude thin sheets of polyurethane, polyester, polypropyl-
ene or PVC, which may be, for example, less than 1mm
in thickness. Rubber or silicone materials may also suit-
ably be used. The duckbill valve 400 itself may be of
relatively small dimensions, for example around 30mm
long and 15mm across, and of a thin or substantially flat
profile in the closed condition. This assists to minimise
the volume of the balloon 300 when flaccid, and may
improve the space efficiency in packaging a plurality of
the balloons 300 in a retail pack.

[0315] Anexample of a suitable duckbill valve is shown
in Figures 15A through 15D. The valve comprises two
plies 401, which are movable between the closed condi-
tion shown in Figure 15B and the open condition shown
in Figure 15C. The first end 201 of the inflation conduit
200 may be inserted into the sealable passage through
a first end 403 of the sealable passage, and sealed
against the plies 401 in a manner to close off the first end
201 of the sealable passage as shown in Figure 15D. It
is possible to achieve this construction, for example, by
laminating the two plies 401 of the valve 400 together
with the end of the inflation conduit 201 in situ, such that
the plies 401 adhere to one another and also to the ex-
terior of the inflation conduit 200. The adhesion zones
may be as shown in cross hatching in Figure 15A. As the
plies 401 are flexible, the second end 404 of the sealable
passage can be collapsed to seal the passage about the
end of the inflation conduit 200, thus corresponding to
the closed condition of the valve 400.

[0316] When pressurised gas is supplied to the infla-
tion conduit 200 in order to inflate the balloon 300, the
gas will egress from the first end 201 of the inflation con-
duit 200 and automatically configure the duck-bill valve
400 to its open condition by forcing open the passage
402 between the plies 401. Once inflation is completed,
and the pressurised gas supply along the inflation conduit
200 is stopped (for example by removing the inflated bal-
loon 300 and its associated conduit 200 from fluid com-
munication with the pressurised gas supply), the pres-
sure inside the inflatable body 303, being higher than
ambient, pushes on the plies 401 to collapse the second
end 404 of the passage about the end of the inflation
conduit 201 and closes the valve 400.

[0317] Should any gas leak from the balloon 300 such
as through the wall of the inflatable body 303 and/or
through the valve 400 and/or through the opening 301 of
the inflatable body 303, it is possible to replenish gas
inside the balloon 300. Such leakage may cause the bal-
loon 300 to at least partially deflate and a replenishing,
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for example by a user orally blowing air into the second
end 202 of the inflation conduit 200 and through the duck-
bill valve 400, is able to cause the balloon 300 to be re-
inflated. The duckbill valve 400, as described, can be
configured to its open condition under a fairly low pres-
sure gas flow, which makes it possible for a user to orally
re-inflate the balloon without difficulty. Replenishing
could also be achieved in others ways, for example by
connecting the balloon 300 with a gas supply as previ-
ously described in relation to the initial inflation proce-
dure.

[0318] In some embodiments the plies 401 may be
made from a thin sheet material, or materials, with a ca-
pacity to develop and hold an electrostatic charge. Ex-
amples of suitable materials could include polyurethane,
polyester, polypropylene or PVC. The electrostatic
charge may assist in attracting the plies 401 toward one
another to enhance sealing of the valve 400, for example
when the plies 401 assume their closed condition as
shown in Figure 15B. In some examples the plies 401
may develop an electrostatic charge upon separation
from one another as air is forced through the conduit 200
and the plies 401 assume their open condition shown in
Figure 15C. In some embodiments both of the plies 401
may be made from the same material. In other embodi-
ments the plies 401 may be made of different materials.
For example the two different materials may be separat-
edinthetriboelectric series. Features of the ply materials,
such as surface roughness, may be selected to enhance
the development of electrostatic charge.

[0319] In order for the system to function as described
above, it is necessary to seal off the opening 301 of the
inflatable body 303 around the inflation conduit 200 with
a gas-tight seal. This could be achieved, for example, by
clamping, stretching or bonding the opening 301 of the
inflatable body 303 about the exterior of the inflation con-
duit 200. In some embodiments, the opening 301 may
be provided at an outwardly projecting neck 302 of the
inflatable body 303, in which case it may be convenient
to clamp, stretch or bond the neck 302 about the exterior
of the inflation conduit 200 in order to seal the inflatable
body 303. For example a metal clip could be clipped to
the exterior of the neck 302 in order to clamp it in place
around the exterior of the inflation conduit 200 as shown
in Figure 4. The opening 301 of the inflatable body 303
is hence sealed around the inflation conduit 200.
[0320] In some embodiments the inflatable body 303
may be made of an elastic material, and the opening 301
of the inflatable body 301 may be significantly smaller
than the outer diameter 204 of the end of the inflation
conduit 201. In such embodiments the opening 301 may
be stretched over the end of the inflation conduit 201 and
allowed to contract about the conduit 200 to effect a seal-
ing of the opening 301 against the exterior of the conduit
200.

[0321] In other embodiments the opening 301 may be
provided at a neck 302 of the inflatable body 303, and at
least a portion of an interior surface 305 of the neck can
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be bonded to itself forming at least one bonded region
306 to seal the opening 301, save for a passage 307
leading from the opening into the interior of the inflatable
body 303. The passage 307 may accommodate the in-
gress/egress of air via the inflation conduit 200. For ex-
ample, the passage 307 may accommodate the first end
201 of the inflation tube extending through the passage
307 and into the interior of the inflatable body 303. As a
further example the passage 307 may accommodate the
valve 400, or parts of the valve, extending through the
passage 307, and in some such embodiments the valve
400 may be adapted to connect with the inflation conduit
200.

[0322] At the bonded region 306 at least a portion of
an interior surface 305 of the neck 302 is bonded to itself,
for example by folding of that portion of the neck back
onto itself as shown in Figures 17E, 17F, 17G and 17H.
In such embodiments this may give the bonded region
306 a flattened profile as shown.

[0323] The opening 301 may be sealed with a single
bonded region 306, save for the passage 307, for exam-
ple as shown in Figure 17F. In other embodiments there
may be more than one bonded region 306. For example,
as shown in Figure 17E and 17H, there may be at least
two bonded regions 306 located on either side of the
passage. In the embodiment where there is a single
bonded region 306 extending across the neck 302 save
for the passage 307, or in the embodiment where there
are two bonded regions 306 on either side of the passage
307, the whole neck region 302 may have a substantially
flat profile all the way across it. This may also be the case
if the valve 400, which may be carried inside of the neck
302, also has a substantially flattened profile as shown
in Figure 17H. However, in other embodiments the neck
region 302 may not have a flat profile all the way across
it. For example, Figure 17G shows that there may be
multiple bonded regions 306, for example extending ra-
dially outward of the passage 307.

[0324] In some embodiments the opening 301 may be
of a size large enough to extend all the way across the
neck region 302, but in other embodiments it may extend
just part of the way across. The passage 307 may be of
significantly smaller size than the opening 301, for ex-
ample less than 1/2 or 1/4 of the size. In some embodi-
ments the external diameter 204 of the inflation conduit
200 may correspond with the size of the passage 307.
[0325] In some embodiments, for example as shown
in Figures 17E, 17F and 17G, the interior surface 305 of
the neck 302 may be bonded directly to itself at the bond-
ed region 306. In other embodiments, a portion of the
neck 302 may be folded back onto ititself, and the interior
surface 305 may be bonded to itself with an intermediate
layer (for example provided by a component of the bal-
loon or inflation conduit) laying between the interior sur-
face 305, or at least a part of it. An example is shown in
Figure 17H, wherein a duckbill valve 400 with a substan-
tially flattened profile is bonded into the neck region 302
such that the plies 401 and 402 of the valve lies between
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at least a part of the interior surface 305 of the neck 302
which is bonded to itself at the bonded region 306. In this
Figure 17H the valve 400 is also bonded at the bonded
region 306 to secure it in place at the neck 302.

[0326] The passage 307 may accommodate the infla-
tion conduit 200, or the valve 400, extending there
through. For example, the valve 400 may comprise a
connector 600 which extends through the passage 307,
to present an end 601 of the connector outside of the
opening 301 which is adapted for engagement with the
inflation conduit 200. In such embodiments, there may
be at least a second portion 308 of the interior surface
305 of the neck region 302, said second portion 308 being
a portion that defines the passage 307, which is bonded
to the region of the inflation conduit 200 or the valve 400
which extends through the passage 307.

[0327] Now follow some examples of how it may be
possible to achieve the above-described structure of the
balloon 300, having a portion of the neck 302 which is
bonded to itself to seal the opening 301 save for a pas-
sage 307 leading from the opening 301 into the neck
region 302. For example, in some embodiments, the
opening 301 is provided at a neck 302 which projects
outwardly of the inflatable body 303, and the diameter of
the neck 302 is significantly larger than the external di-
ameter 204 of the inflation conduit 200. For example, the
external diameter 204 of the inflation conduit 200 may
be less than ¥z of the diameter of the neck opening 302,
and in some embodiments less than % of the diameter.
In such embodiments the neck 302 may be pressed
closed with the inflation conduit 200 in situ and secured,
for example by bonding with an adhesive or heat weld.
Figures 18A and 19A show examples of bonded regions
306 extending across the neck 302 in cross hatching.
For example, the bond may be achieved by applying ad-
hesive in a flowable state to the inner surfaces of the
neck 302, inserting the first end 201 of the inflation con-
duit 200 into the neck 302, and then pressing the neck
302 closed with the inflation conduit 200 in situ before
curing the adhesive. The adhesive, while in its flowable
state, may bead up across the opening 301 and adhere
to the surfaces of the inflation conduit 200 to ensure that
the inflation conduit 200 is held in place relative to the
neck 302 and a gas-tight seal is formed. An advantage
of bonding the neck 302 in this manner is that the bond
is not externally visible. This may be more visually ap-
pealing than applying an exterior clip to seal the neck
302 and attach the balloon 300 to its respective inflation
conduit 200.

[0328] As used herein, "pressing" can be used to de-
scribe a process, as a step in a method for the manufac-
ture of a balloon 300, of applying pressure by two plate-
form surfaces located on either side of the neck 302 that
squeeze the neck between them, for example as shown
side on in Figure 18B. Pressing the opening of the neck
302 closed in this manner, with the end 201 of the inflation
conduit 200 and/or the valve 400 in situ, may resultin a
flattened neck region on either side of the conduit/valve
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as can be seen in Figure 16B. As used herein "pinching"
can be used to describe a process, as a step in a method
for the manufacture of a balloon 300, of applying pressure
by two roll-form or blade-form surfaces located on either
side of the neck that come into contact with one another
to apply pressure in a line across extending across the
neck 302, for example as shown in Figure 19A. Pinching
the opening of the neck 302 closed in this manner, with
the end 201 of the inflation conduit 200 and/or the valve
400 in situ, may resultin a flattened neck region on either
side of the conduit/valve as can be seen in Figure 16B.
In some embodiments the pressure applying surfaces
may need to be deformable to some extent (for example,
made of a deformable foam or rubber) in order to accom-
modate the contours of the inflation conduit and/or valve
situated in the neck during a bond-forming process by
pressing or pinching.

[0329] In some embodiments the inflation conduit 200
may extend into the interior of the inflatable body 303
through the passage 307, such that a valve 400 attached
at an end 201 of the inflation conduit 200 may be posi-
tioned inside of the balloon 300 at a significant distance
from the opening 301. However in some embodiments
the first end 201 of the inflation conduit 200 may not ex-
tend any significant distance into the interior of the inflat-
able body 303, and instead the valve 400 may be located
inside of the inflatable body 303, right at the opening 301.
In such embodiments the first end 201 of the inflation
conduit 200 may extend only a small distance inside the
opening 301, as far as necessary to sealingly engage
with the valve 400. In an exemplary embodiment, as
shown in Figure 18A, the opening 301 is at a neck 302
outwardly projecting from the inflatable body 303, and
the valve 400 (being a duck-bill valve 400 of two ply con-
struction as previously described) is situated within the
neck 302 to close off the opening 301. The first end 201
of the inflation conduit 200 passes through the opening
301 and is received inside the internal passage of the
valve 400. The neck 302 may be pressed closed and
bonded with the inflation conduit 200 and valve 400 in
situ (as previously described in relation to Figure 18A) in
order to seal the opening 301 and to secure the valve
400 and inflation conduit 200 in place. In this configura-
tion it may be possible to incorporate a lower edge of the
plies 401 into the bonded region to secure the valve 400
in place. In embodiments where the plies 401 are made
of a thermoplastic material, and the bond is formed by
heat-welding, it may be possible to incorporate the valve
400 into the bonded region by fusing the plies 401 with
the inner surface of the neck 302 and/or the exterior of
the inflation conduit 200.

[0330] IntheembodimentsdescribedinFigures 14and
18A the balloon 300 is permanently fixed to the inflation
conduit 200 for example, by clamping, stretching or bond-
ing the opening 301 of the inflatable body 303 about the
exterior of the inflation conduit 200. Butin alternative em-
bodiments the balloon 300 may be releasably connected
to the inflation conduit 200. In some such embodiments
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where the balloon 300 is releasably connected to the
inflation conduit 200, it may be desirable that a valve 400
remain associated with the balloon 300 in order to help
prevent the egress of gas from the opening 301 in the
inflatable body 303 after the inflation conduit 200 has
been removed. An example of how this may be achieved
is shown in Figure 16A, wherein the valve 400 includes
a connector 600 that can receive the first end 201 of the
inflation conduit 200 in a sealed engagement. The sealed
engagement could, for example, be by way of a friction
fit, or by way of a threaded engagement. The inflation
conduit 200 can be disengaged and withdrawn from the
connector 600 in order to permit detachment of the bal-
loon 300, yet the valve 400 remains inside of the balloon
300 to seal the opening 301 and help prevent deflation.
[0331] In the embodiment shown in Figure 16A the
opening 301 is at a neck 302 outwardly projecting from
the inflatable body 303, and the valve 400 (being a duck-
bill valve 400 of two ply construction as previously de-
scribed) is situated within the neck 302 to close off the
opening 301. The connector 600 may be a rigid compo-
nent of tubular form, positioned at least partially within
the internal passage of the valve 400. The connector 600
may have an external diameter 604 of less than V2, or
even less than 4 of the diameter of the neck 302 opening
301. In some embodiments the internal diameter of the
connector 600 is large enough to accomodate the first
end 201 of the inflation conduit 200 inside of the connec-
tor 600. In other embodiments, the inflation conduit 200
may engage by fitting over the exterior of the connector
600

[0332] The connector 600 may be located to protrude
some distance out from the first end 201 of the passage-
way, and also to extend out from the opening 301 of the
inflatable body 303. The neck 302 may be pressed closed
and bonded with the connector 600 and valve 400 in situ
(similar to the process previously described in relation to
Figures 18A and 19A) in order to seal the opening 301
and to secure the valve 400 and connector 600 in place.
In this configuration it may be possible to incorporate a
lower edge of the plies 401 into the bonded region to
secure the valve 400 in place. For example, the bond
may be achieved by applying adhesive in a flowable state
to the inner surfaces of the neck 302, and then pressing
the neck 302 closed with the connector 600 in situ before
curing the adhesive. The adhesive, while in its flowable
state, may bead up across the opening 301 and adhere
to the surfaces of the connector 600 to ensure that the
connector 600 is held in place relative to the neck 302
and that a gas-tight seal is formed.

[0333] Detail of anexemplary two ply 401 duckbill valve
400 is shown in Figures 17A to 18D. Figure 17B shows
the plies 401 in the open condition. And Figure 17C
shows the plies 401 in the open condition. The first end
201 of the inflation conduit 200 may be received inside
the connector 600 and retained by way of a friction fit.
This is preferably sufficiently tight or of a configuration
that helps prevent leakage of air from between the first
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end 201 and the connector 600. The balloon 300 can be
detached from the inflation conduit 200 by withdrawing
the inflation conduit 200 from the connector 600. The
valve 400 serves to seal the opening 301 of the inflatable
container to restrict the egress of gas even when the
balloon 300 is detached from the inflation conduit 200.
The balloon 300 can be re-attached to the inflation con-
duit 200 by reinserting the inflation conduit 200 into the
connector 600, for example if reinflation of the balloon
300 is desired.

[0334] If a user desires to deflate the balloons 300 (for
example if the balloons 300 are to be deflated for storage
between subsequent uses), then deliberate deflation can
be achieved by inserting a tube into the valve 400, all the
way through the internal passage 402, and into the inte-
rior of the inflatable body 303. Doing so brings the inflat-
able body 303 into fluid communication with the ambient
atmosphere so that gas can flow out of the balloon 300
via the tube. In some embodiments, such a tube for the
purposes of deflation may be supplied along with the oth-
er components of the system. For example such a defla-
tion tube may be supplied as an attachment to the pres-
surised gas supply source 100.

[0335] The embodiment shown in Figure 16A and 16B
also permits the balloon 300 to be integrity tested prior
to its provision for use with the other components of the
balloon 300 inflation system. During integrity testing of
the balloons 300 it may be desirable to deliver a pulse of
compressed air into the inflatable body 303 and observe
whether there are any pin-pricks or holes in the inflatable
body that allow air to leak out. In such cases, the balloon
300 may be provided in a condition wherein the opening
301 of the inflatable body 303 has been sealed with a
valve 400 and connector 600 in situ as described in re-
lation to Figure 18A. As a subsequent step in testing, the
connector 600 of the balloon 300 can then be conven-
iently and swiftly engaged with a compressed air delivery
nozzle to deliver air to at least partially inflate the inflat-
able body 303. If the balloon 300 fails the integrity test
then can be discarded. If the balloon passes the integrity
test, then itmay be included in a system, assembly, retail
pack and/or kit for inflating a plurality of balloons as pre-
viously described.

[0336] In some of the embodiments described above
the releasable connection between the balloon 300 and
the inflation conduit 200 is conveniently provided by a
connector which is integral to the valve. In other embod-
iments the connector need not be integral to the valve,
and could for example wrap, tie or clip around the neck
ofthe balloon in order to effect a releasable engagement.
In another example the connector could be a separate
piece which engages with the valve at a first end, and
engages with the inflation conduit at a second, opposite
end to bridge between the valve and the inflation conduit
as shown in Figures 20A and 20B.

[0337] In figure 19D there is shown a balloon 300
wherein the inflation conduit 200 is secured at the neck
302 of the balloon. The inflation conduit may be made
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from two plies 1200 and 1201 of a sheet material. The
material of the inflation conduit may for example be a foil
material. An example of the construction of the inflation
conduit can be seen in figure 19F in cross section. The
two plies may be heat sealed and/or adhesively bonded
at bonding zones 1202 adjacent the passage 1203 via
which gas can be delivered to the balloon. The inflation
conduit may instead be made from one sheet material
and folded at folds 1205 and 1206 as seen in figure 19E.
The use of a sheet material such as a foil material allows
the inflation conduit to assume a flat or near flat condition
as seen in figure 19H and for the passage 1203 to be
formed when a gas under pressure is introduced to the
passage. The inflation conduit 200 is preferably engaged
to the balloon at the neck as seen in figure 19D in a
manner as herein described such as by way of using an
adhesive. The interior surface of the neck may be directly
bonded to the inflation conduit at the neck. The inflation
conduit 1200 may be wide and so wide as to extend sub-
stantially entirely across the bonded region as seen in
figure 191. Alternatively it may extend only partly across
the bonded region as seen in figure 19J so that parts of
the interior surface of the neck are bonded to each other.
A connector 600 may be provided at the neck to connect
the inflation conduit to the valve. Alternatively the valve
may be formed as an extension of the inflation conduit.
A connector 600 may still be provided in such an arrange-
ment. A connector provides a passage therethrough. The
connector is preferably of a rigid material so at to ensure
that the passage through the connectors does not col-
lapsed due to the balloon material adjacent. The connec-
tor may extend from one end 1300 of the bonded region
1302 to the other end 1301 of the bonded region 1302.

Tether

[0338] In some embodiments the balloon 300 may be
supplied with a connected tether 500. In such embodi-
ments the connected tether 500 may be provided in ad-
dition to the inflation conduit 200, which can in some em-
bodiments serve as an alternative tether, anchor or han-
dle of the balloon 300. The tether 500 may be between
200 - 1200mm long, and in some embodiments between
500 - 1000mm, or 700 - 900mm long. In some embodi-
ments it may be the case the tether 500 is at least as
long, or longer, than the inflation conduit 200.

[0339] In some embodiments the tether 500 may be of
a flexible cord form, for example as a fibrous rope or
thread. In other embodiments the tether 500 may be of
a flexible strip form, for example as a thin, flat strip of
paper or flexible plastic.

[0340] The tether 500 may be supplied in a rolled up
configuration so as to avoid tangling with the tether 500s
of adjacent balloons 300. In some embodiments the teth-
er 500 may be supplied in a coiled configuration, for ex-
ample as shown in Figure 21. The tether provided in a
coiled configuration may be conveniently wrapped
around a bar or post in order to efficiently secure the
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balloon.

[0341] In some embodiments the tether 500 may be
releasably connected to the balloon 300. For example,
the tether 500 may be tied about the neck 302 as shown
in Figure 21. In other embodiments the tether may be
permanently connected either of both of the balloon 300
and the inflation conduit 200.

[0342] In embodiments (such as that shown in Figure
19A) where the balloon 300 is permanently connected
to the inflation conduit 200, the tether 500 may be incor-
porated into the connection between the balloon 300 and
the inflation conduit 200 to permanently fix it in place. For
example, the end of the tether 500 may be inserted into
the bonded region while the adhesive is still in a flowable
state and will remain fixed in place once the adhesive
cures. In such embodiments, the inflation conduit 200
may be made of a severable material, and may be sev-
ered near to the neck 302 of the balloon 300 post inflation
to leave the tether 500 remaining as the only means to
tether or anchor the inflated balloon 300.

[0343] In embodiments where the balloon 300 is re-
leasably attached to the inflation conduit 200, the tether
500 may be permanently connected to the balloon 300.
For example, the balloon 300 may be bonded to a con-
nector 600 piece inside of the valve 400 by an adhesive
applied in a flowable state, which connector 600 can be
releasably attached to an inflation conduit 200. Figure 22
shows how the end of the tether 500 may be inserted
into the bonded region of the neck 302, valve 400 and
connector 600 while the adhesive is still in a flowable
state and will remain fixed in place once the adhesive
cures. In such embodiments, the inflation conduit 200
may be detached from the balloon 300 post inflation to
leave the tether 500 remaining as the only means to teth-
er or anchor the inflated balloon 300.

[0344] While the disclosure references several partic-
ular embodiments, those skilled in the art will be able to
make various modifications to the described embodi-
ments without departing from the true spirit and scope of
the disclosure. It is intended that all elements or steps
which are insubstantially different from those recited in
the claims but perform substantially the same functions,
respectively, in substantially the same way to achieve
the same result as what is claimed are within the scope
of the disclosure.

Claims

1. A balloon for use in a system for inflating balloons
with pressurised gas issuing from a pressurised gas
supply, said balloon comprising an inflatable body
with a neck region defining an opening of the inflat-
able body through which pressurised gas can pass
to inflate the balloon,

and wherein said balloon is connectable to an
inflation conduit that is adapted to duct pressu-
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rised gas from the pressurised gas supply to said
inflatable body,

and wherein said balloon comprises a valve con-
figurable between an open condition to permit
the entry of gas to the inflatable body via the
inflation conduit and a closed condition to restrict
the egress of gas from said inflatable body via
the inflation conduit, said valve being located
inside the inflatable body,

and wherein at or adjacent the opening at least
a first portion of an interior surface of the neck
region is bonded to itself forming at least one
bonded region to the seal the opening, save for
a passage leading from the opening into the
neck region.

and wherein the valve includes a connector to re-
leasably connect with the inflation conduit.

2. The balloon of claim 1 wherein either:

a) the opening is sealed with a single bonded
region, save for the passage leading from the
opening into the neck region, orb) a portion of
an interior surface of the neck region is bonded
toitself forming afirstbonded region, and where-
in a further portion of the interior surface of the
neck region is bonded to itself forming a second
bonded region, and wherein the first and second
bonded regions together seal the opening, save
for the passage leading from the opening into
the neck region, the first and second bonded
regions being located on either side of the pas-
sage.

3. The balloon of claim 1 or claim 2 wherein the width
of the passage is less than 1/2 of the width of the
opening and optionally less than 1/4 of the width of
the opening.

4. The balloon of any one of claims 1 to 3 wherein the
bonded region(s) has/have a flat profile.

5. The balloon of any one of claims 1 to 4 wherein said
valve is located at the opening of the inflatable body,
inside of the neck region, and bonded to the neck
region at at least one of said bonded regions.

6. The balloon of any one of claims 1 to 5 wherein said
valve is a one-way valve that adopts a substantially
flat profile in the closed condition.

7. The balloon of any one of claims 1 to 6 wherein the
connector is adapted to releasably engage with the
first end of the inflation conduit at an engagement
region,

and wherein the connector is located at least
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partially inside a sealable passage of the valve
with the engagement region projecting out of a
first end of said passage, and wherein the plies
of the valve are sealed around the exterior of
the connector, and wherein the sealable pas-
sage of the valve is able to collapse at a second
end so as to seal the passage about an end of
the connector opposing the engagement region.

The balloon of any one of claims 1 to 7 wherein said
connector extends through the passage at the neck
region of the inflatable body, and wherein at least a
second portion of the interior surface of the neck re-
gion, said second portion being a portion that defines
the passage, is bonded to the connector.

The balloon of any one of claims 1 to 8 wherein said
balloon has a permanently attached flexible tether
of elongate cord or strip form.

The balloon of anyone of claims 1 to 9 wherein said
inflatable body is made of an elastically expandable
material.

A balloon assembly for use in a system for inflating
balloons with pressurised gas issuing from a pres-
surised gas supply, comprising a balloon as claimed
in any one of claims 1 to 10 and an inflation conduit
connected to said balloon.

A method of simultaneously inflating a plurality
of balloons with pressurised gas issuing from a
pressurised gas supply via a plurality of inflation con-
duits,

each of said inflation conduits being configured
to duct pressurised gas from the pressurised gas
supply to a respective one of the balloons, and
said method employing a plurality of balloon as-
semblies as claimed in claim 11,

wherein said method comprises the steps of:

a) providing the plurality of balloon assem-
blies, each in fluid communication with the
pressurised gas supply via a respective one
of the inflation conduits, and

b) simultaneously inflating the balloons with
pressurised gas.

The method of claim 12 wherein the method further
comprises one or more steps selected from:

a) connecting the inflation conduits to be in fluid
communication with the gas supply, and

b) releasing the inflation tubes from fluid com-
munication with the gas supply, and

c) re-connecting one or more of the inflation con-
duits to be in fluid communication with the gas
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supply.

The method of claim 12 or 13 wherein the method
further comprises one or more steps selected from:

a) connecting the balloons with the inflation con-
duits,

b) disconnecting the balloons from the inflation
conduits, and

c)re-connecting one or more of the balloons with
respective ones of the inflation conduits.

The method of any one of claims 12 to 14 wherein
the method further comprises the step of tethering
or anchoring one of more of the balloons using one
or more selected from:

a) a tether connected to the balloon,

b) an inflation conduit, and

c) a connector of the balloon which is adapted
to connect to both of the inflation conduit and an
corresponding connector of a balloon support
surface or frame.
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