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Description

[0001] This invention relates to a deformable dispens-
ing tube and to a dispensing device for dispensing con-
tents of the tube.
[0002] A deformable dispensing tube may contain
paste or gel like substances or any viscous or liquid sub-
stances, hereinafter referred to as the "contents". The
tube may be a flexible or deformable container or tube,
hereinafter referred to as "deformable dispensing tubes"
or "tubes".
[0003] Many paste like substances, such as tooth-
paste or creams or hair gels or food substances or glue,
are sold in tubes such that the user can deform the tube
by manually squeezing or creating an external pressure
on the tube to dispense the contents. The external pres-
sure or force created by the user to dispense the contents
is hereinafter referred to as the "external pressure".
[0004] The shape of the tube is generally circular in
cross section at the end where an opening is formed for
dispensing the contents. This formed open end of the
tube is hereinafter referred to as the "formed opening".
The formed opening has the ability to be opened and
resealed by the user.
[0005] The opposite end of the deformable dispensing
tube to that of the formed opening is flattened and per-
manently sealed on manufacture or production. This flat-
tened and sealed end of the tube is hereinafter referred
to as the "sealed end".
[0006] The area between the sealed end and the
formed opening is the deformable part of the tube and is
hereinafter referred to as the "deformable body".
[0007] During production the tube is filled with the con-
tents.
[0008] The shape created by the above filling process
has the advantage of allowing the user to dispense var-
ying quantities of the contents by applying an external
pressure to the tube such that part or all of the contents
are moved towards the end with the formed opening,
thereby dispensing the desired quantity of the contents
through the formed opening.
[0009] The disadvantages of such tubes are that a
small amount of the contents may continue to flow after
the user has removed the external pressure, thereby
leaving some of the contents around the formed opening
compromising both the re-sealing of the formed opening
and general hygiene.
[0010] Also when the tube is no longer completely full
the contents can move away from the formed opening.
This can make further dispensing awkward, requiring the
user to manipulate the contents towards the formed
opening, either by squeezing their fingers along the out-
side of the tube or by rolling the tube up from the sealed
end towards the formed opening. Also it can be difficult
to entirely dispense the last of the contents from such
tubes.
[0011] WO2004/039685 discloses a deformable dis-
pensing tube having a first end portion which is closed

and a second end portion with an opening through which,
when the tube has been filled, contents can be dispensed
by deformation of the tube, the tube comprising a dis-
pensing device moveable inside the tube and positioned
so that on filling contents are disposed generally between
the dispensing device and the opening so that on appli-
cation of external pressure to the tube by a user contents
can be dispensed through the opening. The dispensing
device comprises a device top in contact with the con-
tents in the tube and arranged to dispense tube contents
when the device is moved towards the tube opening. A
sealing portion is sized to correspond with the internal
diameter of the tube in order to seal between the device
and the tube to prevent the passage of contents past the
device when the device is moved towards the opening.
However, as such tubes are deformable the sealing por-
tion is inadequate because the internal diameter of the
tube is not uniform particularly when squeezed in use
and therefore contents will seep past the device and re-
main within the tube after the device has reached the
opening.
[0012] An object of this invention is to enable easier
dispensing of part or all of the contents of a flexible or
deformable dispensing tube even when part or near emp-
ty.
[0013] The present invention provides a reformable
dispensing tube having a first end portion which is closed
and a second end portion with an opening through which,
when the tube has been filled, contents can be dispensed
by deformation of the tube, the tube comprising a dis-
pensing device moveable inside the tube and positioned
so that on filling contents are disposed generally between
the dispensing device and the opening so that on appli-
cation of external pressure to the tube by a user contents
can be dispensed through the opening; wherein the dis-
pensing device is hollow and filled with a fluid and com-
prises a device top in contact with the contents in the
tube and arranged to transmit pressure between the con-
tents of the tube and the fluid in said device and a sealing
portion for sealing between the device and the tube,
wherein the device top and sealing portion are of a thick-
ness and material which is sufficiently flexible so that on
application of external pressure to the tube, the pressure
on the contents of the tube and fluid in the device is in-
creased so that the contents can be dispensed and the
sealing portion applies an increased pressure on an in-
ternal surface of the tube thereby creating and maintain-
ing a consistent seal when said tube is deformed during
use.
[0014] The device top may be deformable in a direction
towards the opening so that the application of such ex-
ternal pressure applied to the tube at the device causes
said fluid to deform said device top in a direction towards
said opening thereby applying an increased pressure on
said contents for dispensing contents through the open-
ing.
[0015] The application of external pressure to the tube
contents may be transferred by deformation of the device
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top towards said closed end portion of the tube so that
the fluid in the device causes the sealing portion to apply
an increased pressure on an internal surface of the dis-
pensing tube thereby resisting the transgression of con-
tents between the dispensing device and the internal sur-
face during dispensing of contents.
[0016] The pressure applied by the sealing portion on
the internal surface of the tube may be increased when
external pressure is applied by a user to the tube at or
near the device thereby increasing the pressure of fluid
in the device and when external pressure is applied by
a user to the tube at a portion distal from the device there-
by increasing pressure on the contents of the tube which
is transferred to the fluid in the device.
[0017] The device may be resilient and on release of
such external pressure the device returns to an un-de-
formed condition. The fluid within said device may aid
the device to return to its un-deformed condition.
[0018] When the dispensing portion resiliently returns
to an un-deformed condition an internal pressure of con-
tents in the tube is reduced causing any contents dis-
posed at the opening to be retracted into the tube.
[0019] The dispensing device may be received for slid-
ing movement in the tube so that when the device top
has been deformed towards the opening continued ap-
plication of external pressure causes at the device caus-
es sliding movement of said device towards the opening
for dispensing contents.
[0020] The dispensing device may comprise non-re-
turn means for allowing movement of said device towards
said opening and resisting movement of said device to-
wards said closed end portion of the tube.
[0021] The non-return means may be adapted to press
against an internal surface of the tube thereby resisting
movement of said device towards said closed end portion
of the tube.
[0022] The device top may be shaped to compliment
an internal shape of the tube at the second end portion
when the device is moved in use to the second end por-
tion and the dispensing top is deformed towards the
opening.
[0023] The dispensing portion may be adapted to de-
form into the opening so that contents at the opening can
be dispensed.
[0024] The dispensing device may be sized and
shaped at an end thereof towards the first end portion to
match an internal cross-section of the tube at the first
end portion.
[0025] The device top may be connected to a device
tail which extends from the device top towards the first
end portion of the tube and the cross-sectional area of
the device tail reduces from the device top to an end
thereof towards the first end portion of the tube.
[0026] The dispensing device may comprise an outer
skin containing said fluid. The fluid may be a gas or a
liquid or a gel. The fluid may be contained in the device
at an internal pressure sufficient to enable the device to
resiliently take up it’s designed or intended form.

[0027] The present invention also provides a dispens-
ing device for such a dispensing tube.
[0028] In order that the present invention may be well
understood, two embodiments thereof, which are given
by way of example only, will now be described with ref-
erence to the accompanying drawings in which:

Figure 1 shows a perspective view of a deformable
dispensing tube;.

Figure 2 shows a perspective view of the tube illus-
trated in three sections comprising a formed open-
ing, a sealed end, and a deformable body;

Figure 3 shows a front view of the tube;

Figure 4 shows a side view of the tube;

Figure 5 shows a section through the tube from a
front view;

Figure 6 shows a perspective view of a dispensing
device for dispensing contents in the tube;

Figure 7 shows a perspective view of the device look-
ing at the device tail;

Figure 8 shows a perspective view of the device look-
ing at the device tail with the device illustrated in two
parts which for clarity are shown separately - a rigid
frame and a deformable centre, or enclosure;

Figure 9 shows a perspective view of the deformable
centre looking from the direction of the device tail
with the deformable body illustrated in two parts for
clarity: a device body and a device top;

Figure 10 shows a side view of the device;

Figure 11 shows a section through the device taken
from the side;

Figure 12 shows a front view of the device;

Figure 13 shows a section through the tube from a
side view thereof with the device in place at a sealed
end and an internal volume within the tube;

Figure 14 shows a section through the tube from a
side view with the device in place at the sealed end
and the contents within the tube;

Figure 15 shows a section through the tube from a
front view thereof with the device in place at the
sealed end and the internal volume within the tube;

Figure 16 shows a section through the tube from a
front view with the device in place at the sealed end
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and the contents within the tube;

Figure 17 shows a section through the tube from a
side view thereof with the device 8 in place at the
sealed end, an orifice sealed and external forces act-
ing;

Figure 18 shows a section through the tube from a
side view thereof with the device in place at the
sealed end, the orifice un-sealed and external forces
acting;

Figure 19 shows a section through the tube from a
side view thereof with the device in place at a point
approximately halfway between the sealed end and
a formed opening, the orifice un-sealed and external
forces acting;

Figure 20 shows a section through the tube from a
side view thereof with the device in place at a point
approximately halfway between the sealed end and
the formed opening, the orifice 5 un-sealed and a
pressure acting;

Figure 21 shows a section through the tube from a
front view thereof with the device in place at a point
approximately halfway between the sealed end and
the formed opening, the orifice un-sealed and pres-
sure acting;

Figure 22 shows a section through the tube from a
side view thereof with the device in place at the
formed opening, the orifice un-sealed and external
forces acting;

Figure 23 shows a section through the tube from a
front view thereof with the device in place at the
formed opening, and the orifice un-sealed;

Figure 24 shows a section through the tube from a
side view thereof with the device in place at a point
approximately halfway between the sealed end and
the formed opening with content retraction acting;

Figure 25 shows a perspective view of an alternative
device for use with a deformable dispensing tube as
shown in Figures 1 to 5;

Figure 26 shows a perspective view of the device
looking at a device top with the device illustrated as
3 sections for clarity - the device top, a device tail
and a device body;

Figure 27 shows the device top separated from the
rest of the device for reasons of clarity;

Figure 28 shows a side view of the device;

Figure 29 shows a section through the device taken
from the side view;

Figure 30 shows a front view of the device;

Figure 31 shows a section through the tube from a
side view thereof with the device shown in

Figure 25 (also sectioned) in place at the sealed end
and the internal volume within the tube;

Figure 32 shows a section through the tube from a
side view with the device (also sectioned) in place
at the sealed end, the orifice sealed and the contents
within the tube;

Figure 33 shows a section through the tube from a
front view thereof with the device in place at the
sealed end and the internal volume within the tube;

Figure 34 shows a section through the tube from a
front view with the device in place at the sealed end,
the orifice sealed and the contents within the tube;

Figure 35 shows a section through the tube from a
side view thereof with the device in place at the
sealed end with external forces acting and the orifice
sealed;

Figure 36 shows a section through the tube from a
side view thereof with the device in place at the
sealed end with external forces acting and the orifice
un-sealed;

Figure 37 shows a section through the tube from a
side view thereof with the device in place at a point
approximately halfway between the sealed end and
the formed opening, with external pressure acting
and the orifice un-sealed;

Figure 38 shows a section through the tube from a
side view thereof with the device in place at a point
approximately halfway between the sealed end and
the formed opening with pressure acting and the or-
ifice un-sealed;

Figure 39 shows a section through the tube from a
front view thereof with the device in place at a point
approximately halfway between the sealed end and
the formed opening with pressure acting and the or-
ifice un-sealed;

Figure 40 shows a section through the tube from a
side view thereof with the device (also sectioned) in
place at the formed opening and the orifice un-
sealed;

Figure 41 shows a section through the tube from a
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front view thereof with the device in place at the
formed opening and the orifice un-sealed;

Figure 42 shows a section through the tube from a
side view thereof with the device in place at a point
approximately halfway between the sealed end and
the formed opening with content retraction acting;

Figure 43 shows a section through the tube from an
end view at the line III-III as shown on Figure 31 with
the device shown in Figure 25 in place (also sec-
tioned);

Figure 44 shows a section through the tube from an
end view at the line III-III as shown on Figure 31 with
the device shown in Figure 25 in place (also sec-
tioned) with external forces acting;

Figure 45 shows a section through the tube from an
end view at the line III-III as shown on Figure 13 with
the device shown in Figure 6 in place (also sec-
tioned); and

Figure 46 shows a section through the tube from an
end view at the line III-III as shown on Figure 13 with
the device shown in Figure 6 in place (also sectioned)
with external forces acting.

[0029] Embodiments of the invention will first be de-
scribed generally and then two specific embodiments are
described in more detail with reference to the drawings.
[0030] The dispensing device is contained within the
tube but is a separate physical entity to the tube and has
the ability to move within the tube. An object of the device
is to aid the dispensing of part or all of the contents of
the tube by the user.
[0031] As already described the tube has a formed
opening, a sealed end and a deformable body.
[0032] Additionally, on production and before first use
the device is inserted into the tube such that the device
is situated at the sealed end of the tube.
[0033] The contents are located in the area within the
tube between the device and the formed opening. This
area in which the contents are located is hereinafter re-
ferred to as the "internal volume". A small quantity of the
contents may also be contained within the formed open-
ing itself.
[0034] The part of the device that sits nearest to the
sealed end of the deformable dispensing tube will here-
inafter be referred to as the "device tail". The part of the
device at the opposing end to the device tail is the section
or face of the device that is presented to the contents
within the tube and this section or face of the device is
hereinafter referred to as the "device top".
[0035] It is a required characteristic of the device that
it forms an effective and consistent seal between itself
and the inside surface or surfaces of the tube when the
tube is full or empty or at any stage between. This seal

is hereinafter referred to as the "consistent seal" and will
be situated at or near the device top. The consistent seal
prevents any transgression by the contents so that the
contents remain between the device top and the formed
opening even under pressure.
[0036] The consistent seal can be achieved through
the shape of the device or material nature of the device
or additional components fixed to the device or a combi-
nation of all three.
[0037] When the device is inside the deformable dis-
pensing tube the three dimensional shape of the device
is such that it provides the stability needed to maintain
the consistent seal.
[0038] The cross section of the device where it creates
the consistent seal with the tube needs to match in shape
and size or be able to match in shape or size the internal
cross section of the deformable body at the end of the
formed opening so that device not only maintains the
consistent seal throughout the movement of the device
within the tube but also maximises the capacity of the
internal volume.
[0039] The shape and material nature of the device is
such that at the point of sealing the tube is forced to adapt
to the shape of the device thereby providing the consist-
ent seal throughout the movement of the device within
the tube.
[0040] Alternatively the shape and material nature of
the device is such that the shape of the device is able to
deform in keeping with any deformation caused to the
tube and thereby maintaining the consistent seal.
[0041] Alternatively the shape and material nature of
both the device and the deformable dispensing tube
when combined is such that the consistent seal is both
created and maintained under any deformation or pres-
sure.
[0042] The cross section of the device changes or ta-
pers along it’s length from the device top to the device
tail such that when the external pressure is applied by
the user to the tube at the location of the device there is
a resultant force on the device in the direction of the
formed opening and away from the sealed end of the
tube. This resultant force towards the formed opening
will hereinafter referred to as the "resultant force".
[0043] The device will be shaped or will have features
such that it will only physically move in the direction to-
wards the formed opening and not in the direction to-
wards the sealed end and this shaping or feature will
hereinafter be referred to as the "non-return feature".
[0044] The device top is able to flex or deform in the
direction of the formed opening and then return to its
original un-flexed or un-deformed state.
[0045] Preferably the device should be made of a ma-
terial or materials that not only maintain the consistent
seal within the tube but also enable easy movement of
the device within the tube in the direction of the formed
opening.
[0046] Preferably the three dimensional form of the de-
vice top should match or have the ability to match the
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interior three dimensional form of the formed opening in
a male to female manner such that the device top can
enter the formed opening and thereby expel as much of
the contents as is feasibly possible.
[0047] Preferably the cross section of the device
changes or tapers along its length from the device top
towards the device tail in such a manner that allows or
encourages the tube to collapse or be deformed behind
the device such that the then empty or near empty part
of the tube can deform to a flat or near flat state.
[0048] Preferably the cross section of the device tail
matches in shape and size the internal cross section at
or near the sealed end of the tube in order to minimise
the length of the device and or the overall length of the
deformable dispensing tube.
[0049] The cross section of the tube is ideally round at
the end where the formed opening is created, although
this cross section may also be oval, elliptical, or any pol-
ygon shape with or without radiused corners or edges.
[0050] As already stated, when an external pressure
is applied to the tube by the user at the location of the
device, the resultant force is created on the device acting
towards the formed opening. Therefore the user indirectly
creates and controls the resultant force.
[0051] When the resultant force is produced on the de-
vice it is transmitted through the device and onto the con-
tents of the tube thereby creating a state of internal pres-
sure within the contents, this internal pressure is herein-
after referred to as the "internal pressure".
[0052] The internal pressure of the contents will in turn
create an opposing force on the device hereinafter re-
ferred to as the "opposing force". The opposing force will
be in the direction of the sealed end and away from the
formed opening.
[0053] The internal pressure can also be created by
the user applying an external pressure to the deformable
tube in the area between the device and the formed open-
ing. In such circumstances the opposing force will try to
move the device in the direction of the sealed end how-
ever the non-return feature of the device will prevent any
such movement.
[0054] The internal pressure may also be created di-
rectly or indirectly by the user or by any remote means
or by gravity.
[0055] The internal pressure will also bear against the
internal surfaces of the deformable dispensing tube,
thereby forcing the internal volume of the deformable dis-
pensing tube to its greatest capacity.
[0056] As the device is a separate physical entity to
the deformable dispensing tube the resultant force will
act to move the device in the direction of the formed open-
ing.
[0057] The movement of the device in the direction of
the formed opening is resisted by the opposing force of
the contents together with any frictional forces that will
occur between the device and the internal surface of the
tube. These frictional forces will hereinafter be referred
to as the "internal frictional force".

[0058] The combination of the resultant force, the op-
posing force and the internal frictional force acting on the
device will produce a tendency for the device to flex or
deform and as such additional forces will be created or
stored in the material or materials of the device, these
additional forces will hereinafter be referred to as the
"stored force".
[0059] If the tube is not sealed at the formed opening
and the internal pressure is great enough some of the
contents will be forced to flow through the formed open-
ing. This flowing out of some of the contents will result in
a reduction in the volume of the contents contained within
the tube. At this point the internal volume will be greater
than the volume required by the remainder of the contents
and as such a corresponding reduction in the internal
pressure will result.
[0060] As the contents begin to flow through the
formed opening the resultant reduction in internal pres-
sure will result in a corresponding reduction in the op-
posing force. The reduction in the opposing force will
create a change or increase in the stored force as the
balance of the resultant force is no longer taken up by
the opposing force but is directed through the device and
against the internal frictional force. This change or in-
crease in the stored force will result in further flexure or
deformation of the device.
[0061] The amount of flexure or deformation that the
device is allowed to develop will be dictated by the design
and material specification of the device. At all times the
consistent seal will be maintained.
[0062] The device may be designed that a significant
flexure or deformation of the device takes place in the
direction of the resultant force and towards the formed
opening. The flexure or deformation of the device pro-
duced by the resultant force will hereinafter be referred
to as the "deformed volume". The creation and increasing
size of the deformed volume will balance the reduced
volume required by the remainder of the contents within
the internal volume and so the internal pressure can be
maintained at a level where the contents continue to flow
through the formed opening. The deformed volume will
increase in size until the device reaches its maximum
designed state for the deformed volume. At this point the
deformed volume cannot balance any further reduction
in volume of the remainder of the contents within the in-
ternal volume and in this instance if the resultant force
remains greater than both the internal frictional force and
the opposing force the device as a whole will begin to
move in the direction of the resultant force, that is in the
direction of the formed opening. In moving towards the
formed opening of the deformable dispensing tube of
contents contained within the tube. In balancing the in-
ternal volume with the volume of the remainder of the
contents in this way the internal pressure can be main-
tained at a level where the contents continue to flow
through the formed opening.
[0063] If the user continues to create the resultant force
and the above-mentioned balance of forces, the device
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will continue to move towards the formed opening there-
by dispensing more or all of the contents.
[0064] When the resultant force is reduced by the user
to a level where it no longer overcomes the combination
of the internal frictional force and the opposing force the
device will cease to move and the consequent flow of the
contents through the formed opening will also cease.
[0065] If at this point the device is one so designed as
to have a deformed volume the flexure or deformation of
the deformed volume will remain in place until the user
reduces still further or even removes entirely the resultant
force. When the resultant force is reduced or removed in
such a manner the stored force will act to return the device
to its original un-deformed state and as such the de-
formed volume will retract and no longer make up the
balance in the internal volume that it originally did. The
internal volume however cannot sustain a vacuum and
therefore the retraction of the deformed volume by the
stored force will cause the device as a whole and the
contents to be drawn together. When the device and con-
tents are drawn together in such a way the device can
be so designed as to act in one of two ways or a combi-
nation of both. Either the device as a whole can move in
the direction of the formed opening to make-up the space
occupied by the deformed volume or alternatively the
contents can be drawn or sucked back into the tube to
fill the space occupied by the deformed volume. This
movement of the contents back into the tube is herein-
after referred to as "content retraction". Ideally the design
of the device would allow for a small amount of content
retraction combined with the device as a whole moving
in the direction of the formed opening.
[0066] As described, the three dimensional form and
physical or material nature of the device and its behav-
ioural properties when within the tube provides the ability
of the device to maintain a consistent seal within a tube
and allows the device to act as an internal piston that can
effectively dispense the contents from a deformable dis-
pensing tube.
[0067] As described, the three dimensional form and
physical or material nature of the device and its behav-
ioural properties when within the deformable dispensing
tube allows an external pressure or force applied by the
user to the deformable dispensing tube to be translated
into forces or pressure or movement within the deform-
able dispensing tube or within the device itself such that
the contents can be effectively dispensed. As the result-
ant force is indirectly created and controlled by the user,
the user is able to dispense varying quantities of the con-
tents and at varying rates and at will.
[0068] As described, the combination of the device be-
ing able to move internally within the tube combined with
the non-return feature or features of the device prevent-
ing the device from moving back in the direction of the
sealed end provides the advantage of the contents al-
ways being presented correctly to the formed opening
for easy and immediate dispensing even when the tube
is part or near empty. Therefore awkwardness of further

dispensing requiring the user to manipulate the contents
towards the formed opening is removed.
[0069] As described, when within the tube the non-re-
turn feature or features of the device prevent the device
from moving back in the direction of the sealed end and
so provides the advantage of the contents still being dis-
pensed even when the user applies the external force in
the area between the device top and the formed opening.
[0070] As described, the three dimensional form and
physical or material nature of the device top and its be-
havioural properties allow the device top to match or have
the ability to match the interior three dimensional form of
the formed opening and thereby ensure that as much of
the contents are expelled from the tube as is feasibly
possible.
[0071] As described, the three dimensional form and
physical or material nature of the device and its behav-
ioural properties when within the tube create the content
retraction effect that provides the advantage of alleviating
or removing the aspect of excess contents being left
around the formed opening after use. This is particularly
advantageous for resealing the formed opening and the
overall hygiene of the product.
[0072] A first embodiment of the invention is shown
with reference to Figures 1 to 5, Figures 6 to 24 and
Figures 45 to 46 and a second embodiment of the inven-
tion.is shown with reference to Figures 1 to 5 and 25 to 44.
[0073] Referring to Figures 1 to 5, Figures 6 to 24 and
Figures 45 to 46 a device 8 is provided as a separate
insert to a known deformable dispensing tube 1. A de-
scription of such a tube is given with reference to the
inclusion and working of the device 8.
[0074] The tube 1 has a deformable body 2, which is
hollow. At one end of the deformable body 2 is a sealed
end 3 and at the opposing end of the deformable body 2
is a formed opening 4, which is hollow. Although shown
separated in figure 2 for clarity the deformable body 2,
the sealed end 3 and the formed opening 4 form the de-
formable dispensing tube 1 as a homogenous whole
when the deformable dispensing tube 1 is in its finished
manufactured state.
[0075] The formed opening 4 has at one end a formed
orifice 5 for the opening and re-sealing the formed open-
ing 4, thereby allowing the dispensing of the contents 16
of the deformable dispensing tube 1.
[0076] The formed opening 4 transforms in shape and
size from the formed orifice 5 into a larger shape where
it meets the deformable body 2. The meeting point of the
formed opening 4 and the deformable body 2 is herein
after referred to as cross-section 6 and is shown hatched
on Figure 2 and is referenced by the line I-I in Figure 3
and by the line I-I in Figure 4.
[0077] The formed opening 4 varies in rigidity and is
substantially more rigid than the deformable body 2,
thereby forcing the deformable body 2 to adopt the same
shape and size at cross-section 6.
[0078] The sealed end 3 is formed by flattening and
then permanently sealing or fusing together the material
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of the deformable dispensing tube 1 at that point such
that an internal volume or space can no longer exist within
the deformable dispensing tube 1.
[0079] By sealing the tube 1 at the sealed end 3 the
deformable body 2 is forced to adopt a certain cross-
section as it nears the sealed end 3. The hollow cross
section formed by the deformable body 2 in the area just
before it becomes part of the sealed end 3 is hereinafter
referred to as cross-section 7 and is shown hatched in
Figure 2 and is referenced by the line II-II on figure 3 and
by the line II-II in Figure 4.
[0080] The volume between cross-section 7 and the
sealed end 3 is hereinafter referred to as the void 17.
[0081] The deformable body 2 therefore transforms in
shape from the cross-section 6 to the cross-section 7
along the length of the deformable body 2 thereby giving
the deformable body 2 an internal volume.
[0082] Referring to Figures 6 to 24 and Figures 45 to
46, the device 8 is a formed three-dimensional moulded
part that combines a rigid frame 29 with a deformable
centre 28. The rigid frame 29 and the deformable centre
28 may be co-moulded although they could equally be
moulded as separate parts and subsequently assembled
together. Figure 8 shows the device 8 with the deformable
centre 28 and the rigid frame 29 separated for clarity.
[0083] The deformable centre, or enclosure, 28 com-
prises the device top 9 and the device body 11 that have
been shown separated in Figure 9 for clarity. The de-
formable centre 28 will be made from a material or ma-
terials that will allow it to be compressed in one direction
while correspondingly expanding or elongating in anoth-
er direction.
[0084] A suitable material may be an elastomer mate-
rial, a foamed rubber material, a gel type material, a
formed outer skin with a fluid or gel filled centre or any
combination of such.
[0085] The rigid frame 29 comprises the device tail 10,
the tapered walls 27, the device collar 30 and the non-
return features 26. The rigid frame 29 may be moulded
from plastic.
[0086] The device tail 10 has at its widest point the
cross-section 14 shown hatched in Figure 8 and Figure
9 and is referenced by the line IV-IV in Figure 10, the line
IV-IV in Figure 11 and by the line IV-IV in Figure 12. It is
at the device tail that the non-return features 26 are lo-
cated.
[0087] The non-return features 26 may be integrally
moulded to the rigid frame 29 or may be formed as sep-
arate parts from alternative materials.
[0088] At the opposing end of the rigid frame 29 from
the device tail 10 is the device collar 30. The device collar
30 has an outer circumference that is coincident with the
cross section 13 on the deformable centre 28 when the
two parts are moulded or assembled together. The cross-
section 13 is shown hatched in Figure 8 and Figure 9 and
is referenced by the line III-III in Figure 10, the line III-III
in Figure 11 and by the line III-III in Figure 12. The tapered
walls 27 run from the device collar 30 to the device tail

10 shown in figure 8.
[0089] The device top 9 and the device body 11 are
described separately for clarity but are a single homog-
enous part. With reference to Figures 10, 11 and 12, the
device top 9 consists of the device plug 12 that transforms
into the larger flexible seal 15 before reducing slightly to
the cross-section 13 that has an outer circumference that
is coincident with the outer circumference of the device
collar 30 on the rigid frame 29 when the two parts are
moulded or assembled together. The cross-section 13 is
shown hatched in Figure 8 and Figure 9 and is referenced
by the line III-III in Figure 10, the line III-III in Figure 11
and by the line III-III in Figure 12. The flexible seal 15 will
be of similar shape to the cross-section 13 but of slightly
larger size than the cross-section 13.
[0090] The device collar 10 has an aperture within it
through which the device body 11 is located. The device
body 11 sits within the dimensions of the cross section
13 and transforms smoothly to meet the device tail 10 as
shown in Figure 6 and Figure 7. When the rigid frame 29
and the deformable centre 28 are moulded together or
assembled together the tapered walls 27 sit within the
volume or outline of the device body 11 as illustrated by
the dashed lines of the tapered wall in Figures 7, 10 and
11.
[0091] The device tail 10 is formed from the cross-sec-
tion 14 tapering or rounding into an end in the direction
directly away from the device collar 30, as shown in Fig-
ures 8 and 12. The shape and size of the device tail 10
is such that it will fit into the void 17 when the device 8
is in place within the deformable dispensing tube 1 at the
sealed end 3 as shown in Figure 13 and Figure 15.
[0092] The cross-section 14 at the device tail 10
matches in shape and size the internal shape and internal
size of the cross-section 7 of the tube 1.
[0093] When the device 8 is in place within the tube 1,
the cross-section 14 at the device tail 10 forces the de-
formable body 2 to adopt an internal cross-section the
same shape and size as the cross-section 14 at any point
along the deformable body 2’s length at which the device
tail 10 and the deformable body 2 are in contact or are
coincident.
[0094] The device collar 30 and corresponding cross-
section 13 match in shape and size the internal shape
and internal size of the cross-section 6 of the tube 1.
[0095] When the device 8 is in place within the tube 1,
the device collar 30 and corresponding cross-section 13
force the internal cross-section of the deformable body
2 to adopt to the same shape and size as the device
collar 30 at any point along the deformable body 2’s
length at which the device collar 30 and the deformable
body 2 are in contact or are coincident.
[0096] Figure 13 and Figure 15 show the device 8 sit-
uated inside of the tube 1 at the sealed end 3. The internal
volume 25 is created inside the tube 1 between the device
top 9 and the formed opening 4. The contents 16 are
contained within the internal volume 25 and partly within
the formed opening 4 as shown in Figure 14 and Figure
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16. The void 17 will be partly occupied with the device
tail 10.
[0097] The fit between the internal surface of the de-
formable body 2 and the collar 30 of the device 8 is such
that a seal is formed between the internal surface of the
deformable body 2 and the device 8 thereby preventing
any transgression by the contents 16 even when under
pressure.
[0098] When as part of the assembly that makes de-
vice 8 and not under any pressure or force, the flexible
seal 15 will be of similar shape to cross-section 13 but
of slightly larger size than the cross-section 13. It follows
that the cross-section of the flexible seal 15 is also slightly
larger than the internal cross-section of the deformable
body 2 formed by the presence of the device 8 within the
deformable body 2.
[0099] When the device 8 is in place within the tube 1,
the flexible seal 15 is compressed to fit within the internal
cross-section of the deformable body 2.
[0100] The flexible seal 15 having been compressed
to fit within the tube 1 is under pressure against the in-
ternal surface of the deformable body 2 thereby providing
enhanced or further sealing against any transgression
by the contents 16 while still allowing the device 8 to
move freely within the dispensing tube 1, see Figures 13
and 45.
[0101] When as part of the assembly that makes de-
vice 8 and not under any pressure or force, the non-return
features 26 are flexible parts that have external dimen-
sions greater than those of the cross-section 14 and the
corresponding cross-section 7 into which they must fit.
[0102] When the device 8 is in place within the tube 1,
the non-return features 26 are compressed to fit within
the cross-section 7 in such a manner that if the device 8
is moved in the direction of the formed opening 4 the non-
return features are compressed further thereby still al-
lowing the device 8 to move freely within the dispensing
tube 1. However, if the device 8 begins to move in the
direction away from the formed opening 4 and towards
the sealed end 3 the non-return features 26 are forced,
or pressed, against or into the internal surface of the de-
formable dispensing tube 1 thereby locking the device 8
at that point and preventing the device 8 from moving
any further in the direction of the sealed end 3.
[0103] The outer shape of the device top 9 will be of
such a shape and size or can deform to such a shape
and size that it can move inside of the formed opening 4
of the deformable dispensing tube 1 in such a manner
that it expels as much of the contents 16 as is feasible,
as shown in Figure 22 and Figure 23.
[0104] The device plug 12 of the device top 9 will be
of such a shape and size or can deform to such a shape
and size that it can move inside of the formed orifice 5
while still allowing the contents 16 to be expelled, as
shown in Figure 22 and Figure 23.
[0105] With reference to Figure 17, the user applies
external pressure directly or indirectly to the outside of
the tube 1 as indicated by the arrows at 19. A result of

the external pressure 19 acting on the device 8 through
the tube 1 will be to create a resultant force, or pressure,
20 within the device 8 in the direction of the formed open-
ing 4. The resultant force 20 in turn acts through the de-
vice 8 onto the contents 16 thereby creating an internal
pressure 21 within contents 16 contained within the tube
1. The cap 35 is shown as a method of sealing the orifice
5.
[0106] With reference to Figures 17 and 46, in order
to transfer the external pressure 19 into the resultant
force 20 that acts on the contents 16 the deformable cen-
tre 28 will become subject to internal forces or internal
pressure 31 hereinafter referred to as the "device pres-
sure 31".
[0107] Also, dependent on the material nature of the
deformable centre 28 a further result of the external pres-
sure 19 will be to compress or distort the deformable
centre 28 as shown in Figures 17 and Figures 43 and
44. This compression or distortion is illustrated by the
differing outlines of the non-compressed deformable dis-
pensing tube 1 in Figure 14 compared with the com-
pressed tube 1 in Figure 17. This compression or distor-
tion is also illustrated by the differing outlines between
the dashed lines of the non-compressed tube 1 indicated
at 19 in Figures 17 and Figures 43 and 44 and the new
outlines of both the tube 1 and the deformable centre 28
also shown in Figure 17. The device 8 is so designed
that when the device 8 is in the afore-mentioned com-
pressed or distorted state the resultant outer three-di-
mensional form the device 8 adopts is such that the ex-
ternal pressure 19 continues to produce the resultant
force 20.
[0108] The internal pressure 21 will create an opposing
force 23 on the device 8. An internal friction force 18
occurs between the device 8 and the internal surfaces
of the deformable dispensing tube 1. The opposing force
23 combines with the internal friction force 18 to resist
the resultant force 20.
[0109] The effects of the sealing between the device
8 and the internal surface of the deformable body 2 en-
sure the contents 16 remain within the internal volume
25 that is on the formed opening 4’s side of the device
8. As the internal pressure 21 increases there is a cor-
responding increase in the device pressure 31 which will
further enhance the effectiveness of the flexible seal 15,
see Figures 17 and 46.
[0110] With reference to Figure 18, when the formed
orifice 5 is un-sealed the internal pressure 21 will cause
the contents 16 to begin to be expelled through the
formed orifice 5, as arrowed 22.
[0111] Initially as the contents 16 are expelled from the
tube 1 the volume required to contain the remaining con-
tents 16 will be reduced which in turn will create a corre-
sponding reduction in the internal pressure 21. In this
instance the resultant force 20 will not be balanced by
the opposing force 23 and so will cause the deformable
centre 28 to distort into the internal volume 25. The dis-
tortion of the deformable centre 28 in the direction of the
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resultant force 20 and towards the formed opening 4 will
hereinafter be referred to as the "deformed volume 33"
and is indicated as 33 in Figure 18.
[0112] The distortion of the deformable centre 28 will
result in additional forces being created or stored in the
material of the deformable centre 28, these additional
forces will hereinafter be referred to as the "stored force
32" and are represented by the arrows at 32 in Figure 17
and Figure 18.
[0113] The deformed volume 33 will continue to distort
until the stored force 32 combined with the opposing force
23 balances with the resultant force 20 and the forces
are in equilibrium. Alternatively the deformed volume 33
may reach its maximum designed state of distortion at
which point if the resultant force 20 is great enough it will
also begin to overcome the internal friction force 18 and
the device 8 as a whole unit will begin to move forward
within the tube 1 in the direction of the resultant force 20,
that is towards the formed opening 4.
[0114] The tapered walls 27 provide a means by which
the external pressure 19 can be limited in its distorting
effect on the deformable centre 28.
[0115] By moving forward in this manner the device 8
will reduce the size of the internal volume 25 in line with
the reduction in the volume of the remainder of the con-
tents 16 and thereby maintain the internal pressure 21
at a level where the contents 16 will continue to be ex-
pelled through the formed orifice 5. As the device 8 moves
towards the formed opening 4 the void 17 will increase
in length leaving the deformable body 2 empty and in a
flat or near flat state around the void 17, as shown in
Figure 19.
[0116] With reference to Figures 22 and 23, as the de-
vice 8 nears the formed opening 4 the shape and size of
the device top 9 will distort to correspond to the internal
shape and internal size of the formed opening 4 in such
a manner that as much of the contents 16 are expelled
as is feasibly possible. At this point, the device plug 12
is of such a shape and size or is able to distort to such a
shape and size that the contents 16 are still able to flow
through the formed orifice 5 even when the device plug
12 has moved inside of the formed orifice 5, as also
shown in Figure 22 and Figure 23.
[0117] The user is able to vary the external pressure
19 in such a manner that the user can then control the
rate at which the contents 16 are expelled.
[0118] When the user removes the external pressure
19 the consequent forces set up within the tube 1 and
the device 8 are removed in the reverse order to which
they were set up.
[0119] Therefore, firstly the device 8 as a whole unit
will stop moving and consequently the contents 16 will
cease to flow. Secondly, the stored force 32 will retract
the deformed volume 33 to its original state. At this point
one of two alternatives or a combination of both can occur
by design.
[0120] Either the device 8 as a whole unit can move in
the direction of the formed opening 4 to fill the space

occupied by the deformed volume 33. Or alternatively
the contents 16 can be drawn or retracted back into the
tube 1 to fill the space occupied by the deformed volume
33. This movement of the contents 16 back into the tube
is hereinafter referred to as "content retraction 34" as is
shown by arrow 34 in Figure 24.
[0121] With reference to Figure 20 and Figure 21, the
internal pressure 21 can also be created by an external
force at 24 on the deformable body 2 between the formed
opening 4 and the location of the device 8.
[0122] When an external force at 24 generates the in-
ternal pressure 21, the consequent opposing force 23
can act to move the device 8 as a whole unit in the di-
rection of the opposing force 23 and towards the sealed
end 3. The non-return features 26 will prevent the device
8 moving in the direction of the sealed end 3. Conse-
quently the opposing force 23 will act on the deformable
centre 28 to make it distort in the direction of the opposing
force 23. However, the location of the deformable centre
28 to the rigid frame 29 and the constraint of the deform-
able body 2 will prevent any distortion or compression in
the direction of the opposing force 23. Therefore if the
formed orifice 5 is un-sealed the internal pressure 21
generated by an external force at 24 will result in the
contents 16 being expelled through the formed orifice 5,
as arrowed at 22.
[0123] As the device 8 is prevented from moving back
towards the sealed end 3 by the non-return features 26
the contents 16 will always presented correctly to the
formed opening 4 ready for further use.
[0124] An alternative dispensing device is shown Fig-
ures 25 to 44 for use with tube 1. The device shown in
Figures 25 to 44 is also referenced 8.
[0125] The device 8 is a formed three-dimensional
moulded part that is hollow. For the accompanying illus-
trations the centre of the device 8 is shown as hollow. In
this form the centre of the device contains a fluid. For this
specific embodiment the device would contain a gas. It
is envisaged that the device 8 is moulded from a material
or in such material densities or in such varying section
thickness or any combination of the three that the device
8 can display varying degrees of flexibility as required at
the varying parts of the device 8.
[0126] The device 8 comprises the device top 9, the
device tail 10, and the device body 11. Although shown
separately for clarity in Figure 26 the device top 9, the
device tail 10 and the device body 11 form the device 8
as a homogenous whole. The device top 9 is shown on
its own in Figure 27 to more clearly identify its constituent
parts.
[0127] The device tail 10 has at its widest point the
cross-section 14 shown hatched on Figure 26 and is ref-
erenced by the line IV-IV on Figure 28 and the line IV-IV
on Figure 29 and by the line IV-IV on Figure 30. The
device tail 10 also has two non-return features at 26. The
non-return features 26 may be integrally moulded to the
device 8 or may be formed as separate parts from alter-
native materials.

17 18 



EP 1 976 765 B1

11

5

10

15

20

25

30

35

40

45

50

55

[0128] The device top 9 consists of the device plug 12
that transforms into the larger cross-section 13 where
the device top 9 meets the device body 11. The cross-
section 13 is shown hatched on Figure 26 and is refer-
enced by the line III-III on Figure 28 and by the line III-III
on Figure 29 and by the line III-III on Figure 30.
[0129] The flexible seal feature 15 is located at or near
the cross-section 13 as is most clearly shown in Figures
28, 29 and 30. The flexible seal feature 15 will be of similar
shape to cross-section 13 but of slightly larger size or
diameter than the cross-section 13.
[0130] Between the device plug 12 and the flexible seal
15 is the deformable centre 27 as is most clearly shown
on Figures 27 and 29.
[0131] The device body 11 transforms smoothly in
shape from the cross-section 13 to the cross-section 14.
[0132] The device tail 10 is formed from the cross-sec-
tion 14 tapering or rounding into an end in the direction
directly away from the device top 9, as shown in Figures
25, 26 and 30. The shape and size of the device tail 10
is such that it will fit into the void 17 when the device 8
is in place within the deformable dispensing tube 1 at the
sealed end 3, see Figure 31 and Figure 33.
[0133] The cross-section 14 at the device tail 10
matches in shape and size the internal shape and internal
size of cross-section 7 of the deformable dispensing tube
1.
[0134] When the device 8 is in place within the deform-
able dispensing tube 1, the cross-section 14 at the device
tail 10 forces the deformable body 2 to adopt an internal
cross-section the same shape and size as the cross-sec-
tion 14 at any point along the deformable body 2’s length
at which the device tail 10 and the deformable body 2
are in contact.
[0135] The cross-section 13 at the device top 9 match-
es in shape and size the internal shape and internal size
of the cross-section 6 of the deformable dispensing tube
1.
[0136] When the device 8 is in place within the deform-
able dispensing tube 1, the cross-section 13 at the device
top 9 forces the internal cross-section of the deformable
body 2 to adopt to the same shape and size as the cross-
section 13 at any point along the deformable body 2’s
length at which the device top 9 and the deformable body
2 are in contact.
[0137] Figure 31 and Figure 33 shows the device 8
situated inside of the deformable dispensing tube 1 at
the sealed end 3. The shape of the deformable dispens-
ing tube 1 can be seen to have adapted to the cross
section 13 and the cross section 14 of the device 8. The
internal volume 25 is created inside the deformable dis-
pensing tube 1 between the device top 9 and the formed
opening 4. The void 17 will be partly occupied with the
device tail 10.
[0138] The contents 16 are contained within internal
volume 25 and partly within the formed opening 4 as
shown in Figure 32 and Figure 34. The cap 35 is shown
as a method of sealing the orifice 5.

[0139] The fit between the internal surface of the de-
formable body 2 and the cross-section 13 of the device
8 is such that a seal is formed between the internal sur-
face of the deformable body 2 and the device 8 thereby
preventing any transgression by the contents 16 even
when under pressure see Figure 43.
[0140] When not under any pressure or force, the flex-
ible seal feature 15 will be of similar shape to cross-sec-
tion 13 but of slightly larger size than the cross-section
13. It follows that the cross-section of the flexible seal
feature 15 is also slightly larger than the internal cross-
section of the deformable body 2 formed by the presence
of the device 8 within the deformable body 2.
[0141] When the device 8 is in place within the deform-
able dispensing tube 1, the flexible seal feature 15 is
compressed to fit within the internal cross-section of the
deformable body 2.
[0142] The flexible seal feature 15 having been com-
pressed to fit within the deformable dispensing tube 1 is
under pressure against the internal surface of the de-
formable body 2 thereby providing enhanced or further
sealing against any transgression by the contents 16
while still allowing the device 8 to move freely within the
dispensing tube 1.
[0143] When not under any pressure or force, the non-
return features 26 are flexible parts that have external
dimensions greater than those of the cross-section 14
and the corresponding cross-section 7 into which they
must fit.
[0144] When the device 8 is in place within the tube 1
the non-return features 26 flex or are compressed to fit
within the cross-section 7 in such a manner that if the
device 8 is moved in the direction of the formed opening
4 the non-returns features flex or compress further there-
by still allowing the device 8 to move freely within the
dispensing tube 1. However, when the device 8 is in place
within the tube 1, the non-return features 26 flex or are
compressed to fit within the cross-section 7 in such a
manner that if the device 8 begins to move in the direction
of the sealed end 3 the non-return features 26 are forced
or expand against or into the internal surface of the de-
formable dispensing tube 1 thereby locking the device 8
at that point and preventing the device 8 from moving
any further in the direction of the sealed end 3.
[0145] With reference to Figures 40 and 41, the outer
shape of the device top 9 will be of such a shape and
size or can deform to such a shape and size that it can
move inside of the formed opening 4 of the tube 1 in such
a manner that it expels as much of the contents 16 as is
feasible.
[0146] The device plug 12 of the device top 9 will be
of such a shape and size or can deform to such a shape
and size that it can move inside of the formed orifice 5
while still allowing the contents 16 to be expelled as
shown in Figure 40 and Figure 41.
[0147] With reference to Figure 35 the user applies
external pressure as indicated by the arrows at 19 directly
or indirectly to the outside of the tube 1. A result of the
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external pressure 19 acting on the device 8 through the
tube 1 will be to create a resultant force, or pressure, 20
within the device 8 in the direction of the formed opening
4. The resultant force 20 in turn acts through the device
8 onto the contents 16 thereby creating an internal pres-
sure 21 within contents 16 contained within the tube 1.
[0148] The internal pressure 21 will create an opposing
force 23 on the device 8. An internal friction force 18
occurs between the device 8 and the internal surfaces
of the tube 1. The opposing force 23 combines with the
internal friction force 18 to resist the resultant force 20.
[0149] With reference to Figures 35 and 44, in order
to transfer the external pressure 19 into the resultant
force 20 that acts on the contents 16 the device 8 and
the gas or material within its centre will become subject
to internal forces or internal pressure represented by the
arrows 28 and is hereinafter referred to as the "device
pressure 28".
[0150] Dependent on the material nature of the device
8 and the gas or material within its centre a further result
of the external pressure 19 combined with the opposing
force 23 will be to compress or distort the device 8 as
shown in Figures 35 and 44. This compression or distor-
tion is illustrated by the differing outlines of the non-com-
pressed device 8 in Figure 32 and the compressed device
8 in Figure 35. This compression or distortion is also il-
lustrated by the differing outlines between the dashed
lines of the non-compressed tube 1 indicated at the ar-
rows 19 and the now compressed or distorted outlines
of both the tube 1 and the device 8, as also shown in
Figures 35 and 44. The device 8 is so designed that when
the device 8 is in the afore-mentioned compressed or
distorted state the resultant outer three-dimensional form
the device 8 adopts is such that the external pressure 19
continues to produce the resultant force 20.
[0151] The effects of the sealing between the device
8 and the internal surface of the deformable body 2 en-
sure the contents 16 remain within the internal volume
25 that is on the formed opening 4’s side of the device
top 9. With particular reference Figures 35 and 44, the
device pressure 28 will further increase or enhance the
sealing between the device 8 and the internal surface of
the deformable body 2.
[0152] The internal pressure 21 will also bear on the
internal seal surfaces 31 thereby increasing the effec-
tiveness of the flexible seal 15 in proportion to any in-
crease in the internal pressure 21 of the contents 16
against which the flexible seal 15 acts.
[0153] With reference to Figure 36, when the formed
orifice 5 is un-sealed the internal pressure 21 will cause
the contents 16 to begin to be expelled through the
formed orifice 5, as arrowed 22.
[0154] Initially as the contents 16 are expelled from the
tube 1 the volume required to contain the remaining con-
tents 16 will be reduced which in turn will create a corre-
sponding reduction in the internal pressure 21. In this
instance, the resultant force 20 will not be in balance with
the opposing force 23 and so the resultant force 20 will

cause the deformable centre 27 to distort in the direction
of the resultant force 20. The distortion of the deformable
centre 27 in the direction of the resultant force 20 and
towards the formed opening 4 will hereinafter be referred
to as the "distorted centre 30" as indicated in Figure 36.
[0155] The distortion of the deformable centre 27 into
the distorted centre 30 will result in additional forces being
created or stored in the material of the device 8 and these
additional forces will hereinafter be referred to as the
"stored force 29" and are represented by the arrows at
29 in Figure 36.
[0156] The distorted centre 30 will continue to distort
until the stored force 29 combined with the opposing force
23 balances with the resultant force 20 and the internal
forces are in equilibrium. By distorting in this way the
distorted centre 30 will balance the reduction in the vol-
ume of the remainder of the contents 16 within the internal
volume 25 and thereby maintain the internal pressure 21
at a level at which the contents 16 continue to flow.
[0157] When the distorted centre 30 reaches its max-
imum designed state of distortion and at which point if
the resultant force 20 is great enough to overcome the
internal frictional force 27 the device 8 as a whole will
begin to move forward within the tube 1 in the direction
of the resultant force 20, that is towards the formed open-
ing 4.
[0158] By moving towards the formed opening 4 in this
manner the device 8 will reduce the size of the internal
volume 25 in line with the reduction in the volume of the
remainder of the contents 16 and thereby maintain the
internal pressure 21 at a level where the contents 16 will
continue to be expelled through the formed orifice 5. As
the device 8 moves towards the formed opening 4 the
void 17 will increase in length leaving the deformable
body 2 empty and in a flat or near flat state around the
void 17, as shown in Figure 37.
[0159] With reference to Figures 40 and 41, as the de-
vice 8 nears the formed opening 4 the shape and size of
the device top 9 corresponding to or distorting to the in-
ternal shape and internal size of the formed opening 4
allows the device top 9 to move inside the formed opening
4 in such a manner that as much of the contents 16 are
expelled as is feasibly possible. In this instance, the de-
vice plug 12 is of such a shape and size that the contents
16 are still able to flow through the formed orifice 5 even
when the device plug 12 has moved inside of the formed
orifice 5.
[0160] The user is able to vary the external pressure
19 in such a manner that the user can then control the
rate at which the contents 16 are expelled.
[0161] When the user removes the external pressure
19 the consequent forces that have been set up within
the tube 1 and the device 8 are removed in the reverse
order to which they were set up.
[0162] Therefore, firstly the device 8 as a whole unit
will stop moving and consequently the contents 16 will
cease to flow. Secondly, the stored force 29 will retract
the distorted centre 30 to its original state. At this point
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one of two alternative actions (or ideally a combination
of both) can occur by design.
[0163] Either the device 8 as a whole unit can move in
the direction of the formed opening 4 to fill the space
occupied by the distorted centre 30. Or alternatively the
contents 16 can be drawn or retracted back into the de-
formable dispensable tube 1 to fill the space occupied
by the distorted centre 30. This movement of the contents
16 back into the tube is hereinafter referred to as "content
retraction 34" as is shown by the arrow 34 in Figure 42.
[0164] With reference to Figure 38 and Figure 39, the
internal pressure 21 can also be created by an external
force at 24 on the deformable body 2 between the formed
opening 4 and the location of the device 8.
[0165] When an external force at 24 generates the in-
ternal pressure 21, the consequent opposing force 23
can act to move the device 8 as a whole unit in the di-
rection of the opposing force 23 that is towards the sealed
end 3. The non-return features 26 will prevent the device
8 moving in the direction of the sealed end 3. Conse-
quently the opposing force 23 will act on the deformable
centre 27 to make it distort in the direction of the opposing
force 23. However, the design of the deformable centre
27 combined with the constraint of the tube 1 on the de-
vice 8 will be such that the force required to move the
deformable centre 27 in the direction of the opposing
force 23 is greater than the force required to expel the
contents 16 through the orifice 5. Therefore if the formed
orifice 5 is un-sealed the internal pressure 20 generated
by an external force at 24 will result in the contents 16
being expelled through the formed orifice 5, as arrowed
at 22.
[0166] As the device 8 is prevented from moving back
towards the sealed end 3 by the non-return features 26
the contents 16 will always remain in the area of the
formed opening 4 ready for further use.

Claims

1. A deformable dispensing tube (1) having a first end
portion (3) which is closed and a second end portion
(2) with an opening (4) through which, when the tube
has been filled, contents (16) can be dispensed by
deformation of the tube, the tube comprising a dis-
pensing device (8) moveable inside the tube and po-
sitioned so that on filling contents are disposed gen-
erally between the dispensing device and the open-
ing so that on application of external pressure to the
tube by a user contents can be dispensed through
the opening; characterised in that the dispensing
device is hollow and filled with a fluid and comprises
a device top (9) in contact with the contents in the
tube and arranged to transmit pressure between the
contents of the tube and the fluid in said device and
a sealing portion (15) for sealing between the device
and the tube, wherein the device top and sealing
portion are of a thickness and material which is suf-

ficiently flexible so that on application of external
pressure to the tube, the pressure on the contents
of the tube and fluid in the device is increased so
that the contents can be dispensed and the sealing
portion applies an increased pressure on an internal
surface of the tube thereby creating and maintaining
a consistent seal when said tube is deformed during
use.

2. A tube as claimed in claim 1, wherein the device top
(9) is deformable in a direction towards the opening
(4) so that the application of such external pressure
applied to the tube (1) at the device causes said fluid
to deform said device top in a direction towards said
opening thereby applying an increased pressure on
said contents (16) for dispensing contents through
the opening.

3. A tube as claimed in claim 2, wherein application of
external pressure to the tube contents (16) is trans-
ferred by deformation of the device top (9) towards
said closed end portion of the tube so that the fluid
in the device (8) causes the sealing portion (15) to
apply an increased pressure on an internal surface
of the dispensing tube thereby resisting the trans-
gression of contents between the dispensing device
and the internal surface during dispensing of con-
tents.

4. A tube as claimed in any preceding claim, wherein
the pressure applied by the sealing portion (15) on
the internal surface of the tube (1) is increased when
external pressure is applied by a user to the tube at
or near the device (8) thereby increasing the pres-
sure of fluid in the device and when external pressure
is applied by a user to the tube at a portion distal
from the device thereby increasing pressure on the
contents of the tube which is transferred to the fluid
in the device.

5. A tube as claimed in any of the preceding claims
wherein the device (8) is resilient and on release of
such external pressure the device returns to an un-
deformed condition.

6. A tube as claimed in claim 5, wherein when the de-
vice top (9) resiliently returns to an un-deformed con-
dition the internal pressure of the contents in the tube
is reduced causing any contents disposed at the
opening (4) to be retracted into the tube (1).

7. A tube as claimed in any preceding claim, wherein
said device (8) is received for sliding movement in
the tube (1) so that when the device top (9) has been
deformed towards the opening (4) application of said
external pressure at the device causes sliding move-
ment of said device towards the opening for dispens-
ing contents.
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8. A tube as claimed in claim 7, wherein the dispensing
device (8) comprises non-return means (26) for al-
lowing movement of said device towards said open-
ing (4) and resisting movement of said device to-
wards said closed end portion of the tube.

9. A tube as claimed in claim 8, wherein said non-return
means (26) are adapted to press against an internal
surface of the tube (1) thereby resisting movement
of said device towards said closed end portion (3) of
tube.

10. A tube as claimed in any preceding claim, wherein
said device top (9) is shaped to compliment an in-
ternal shape of the tube at the second end portion
(2) when the device is moved in use to the second
end portion and the device top is deformed towards
the opening (4).

11. A tube as claimed in claim 10, wherein said device
top (9) can deform into the opening (4) so that con-
tents at the opening can be dispensed.

12. A tube as claimed in any preceding claim, wherein
the dispensing device (8) is shaped at an end thereof
towards the first end portion (3) to match an internal
cross-section of the tube (1) at the first end portion.

13. A tube as claimed in any preceding claim, wherein
the device top (9) is connected to a device tail (10)
which extends from the device top towards the first
end portion (3) of the tube and the cross-sectional
area of the device tail reduces from the device top
to an end thereof towards the first end portion of the
tube.

14. A tube as claimed in any of the preceding claims,
wherein the device comprises an outer skin contain-
ing the fluid.

15. A dispensing device (8) for a dispensing tube (1) and
as defined in any of the preceding claims.

Patentansprüche

1. Verformbare Abgabetube (1), die einen ersten End-
abschnitt (3), der geschlossen ist, und einen zweiten
Endabschnitt (2) mit einer Öffnung (4), durch die,
wenn die Tube gefüllt worden ist, durch Verformung
der Tube Inhalt (16) abgegeben werden kann, auf-
weist, wobei die Tube eine Abgabevorrichtung (8)
umfasst, die innerhalb der Tube beweglich ist und
so positioniert ist, dass beim Füllen Inhalt allgemein
zwischen der Abgabevorrichtung und der Öffnung
angeordnet wird, sodass bei Anwendung von äuße-
rem Druck auf die Tube durch einen Nutzer durch
die Öffnung Inhalt abgegeben werden kann; da-

durch gekennzeichnet, dass die Abgabevorrich-
tung hohl ist und mit einem Fluid gefüllt ist und eine
Vorrichtungsoberseite (9) in Kontakt mit dem Inhalt
in der Tube, die so beschaffen ist, dass sie einen
Druck zwischen dem Inhalt der Tube dem Fluid in
der Vorrichtung überträgt, und einen Dichtungsab-
schnitt (15) zum Abdichten zwischen der Vorrichtung
und der Tube umfasst, wobei die Vorrichtungsober-
seite und der Dichtungsabschnitt eine Dicke und ein
Material, das ausreichend biegsam ist, sodass bei
Anwendung von äußerem Druck auf die Tube der
Druck auf den Inhalt der Tube und auf das Fluid in
der Vorrichtung so erhöht wird, dass der Inhalt ab-
gegeben werden kann und der Dichtungsabschnitt
einen erhöhten Druck auf die Innenoberfläche der
Tube ausübt, aufweisen, wodurch eine gleichblei-
bende Abdichtung erzeugt und aufrechterhalten
wird, wenn die Tube während der Verwendung ver-
formt wird.

2. Tube gemäß Anspruch 1, bei der die Vorrichtungs-
oberseite (9) in einer Richtung zu der Öffnung (4)
verformbar ist, sodass die Anwendung dieses äuße-
ren Drucks, angewendet auf die Tube (1) bei der
Vorrichtung, veranlasst, dass das Fluid die Vorrich-
tungsoberseite in einer Richtung zu der Öffnung ver-
formt und dadurch auf den Inhalt (16) einen erhöh-
ten Druck ausübt, um den Inhalt durch die Öffnung
abzugeben.

3. Tube gemäß Anspruch 2, bei der die Anwendung
von äußerem Druck auf den Tubeninhalt (16) durch
Verformung der Vorrichtungsoberseite (9) in Rich-
tung des geschlossenen Endabschnitts der Tube
übertragen wird, sodass das Fluid in der Vorrichtung
(8) veranlasst, dass der Dichtungsabschnitt (15) auf
eine Innenoberfläche der Abgabetube einen erhöh-
ten Druck ausübt, wodurch dem Übertritt von Inhalt
zwischen der Abgabevorrichtung und der Innen-
oberfläche während der Abgabe des Inhalts ein Wi-
derstand entgegengesetzt wird.

4. Tube gemäß einem vorhergehenden Anspruch, bei
der der durch den Dichtungsabschnitt (15) auf die
Innenoberfläche der Tube (1) ausgeübte Druck er-
höht wird, wenn der Außendruck durch einen Nutzer
auf die Tube bei oder in der Nähe der Vorrichtung
(8) ausgeübt wird, wodurch der Druck des Fluids in
der Vorrichtung erhöht wird, und wenn der Außen-
druck durch einen Nutzer auf die Tube bei einem
Abschnitt distal von der Vorrichtung angewendet
wird, wodurch der Druck auf den Inhalt der Tube, der
zu dem Fluid in der Vorrichtung übertragen wird, er-
höht wird.

5. Tube gemäß einem der vorhergehenden Ansprü-
che, bei der die Vorrichtung (8) elastisch ist und die
Vorrichtung beim Entspannen dieses äußeren
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Drucks in einen nicht verformten Zustand zurück-
kehrt.

6. Tube gemäß Anspruch 5, bei der, wenn die Vorrich-
tungsoberseite (9) elastisch in einen nicht verform-
ten Zustand zurückkehrt, der Innendruck des Inhalts
in der Tube verringert wird, was veranlasst, dass ir-
gendwelcher bei der Öffnung (4) angeordneter Inhalt
in die Tube (1) zurückgezogen wird.

7. Tube gemäß einem vorhergehenden Anspruch, bei
der die Vorrichtung (8) zur gleitenden Bewegung in
der Tube (1) aufgenommen ist, sodass, wenn die
Vorrichtungsoberseite (9) in Richtung der Öffnung
(4) verformt worden ist, die Anwendung des äußeren
Drucks bei der Vorrichtung eine Gleitbewegung der
Vorrichtung in Richtung der Öffnung zum Abgeben
des Inhalts verursacht.

8. Tube gemäß Anspruch 7, bei der die Abgabevorrich-
tung (8) Umkehrsperrmittel (26) umfasst, um die Be-
wegung der Vorrichtung in Richtung der Öffnung (4)
zuzulassen und einer Bewegung der Vorrichtung in
Richtung des geschlossenen Endabschnitts der Tu-
be einen Widerstand entgegenzusetzen.

9. Tube gemäß Anspruch 8, bei der die Umkehrsperr-
mittel (26) zum Pressen gegen eine Innenoberfläche
der Tube (1) ausgelegt sind, wodurch sie der Bewe-
gung der Vorrichtung in Richtung des geschlosse-
nen Endabschnitts (3) der Tube einen Widerstand
entgegensetzen.

10. Tube gemäß einem vorhergehenden Anspruch, bei
der die Vorrichtungsoberseite (9) so geformt ist, dass
sie sich mit einer Innenform der Tube bei dem zwei-
ten Endabschnitt (2) ergänzt, wenn die Vorrichtung
in Verwendung zu dem zweiten Endabschnitt be-
wegt wird und die Vorrichtungsoberseite in Richtung
der Öffnung (4) verformt wird.

11. Tube gemäß Anspruch 10, bei der sich die Vorrich-
tungsoberseite (9) in die Öffnung (4) verformen
kann, sodass der Inhalt bei der Öffnung abgegeben
werden kann.

12. Tube gemäß einem vorhergehenden Anspruch, bei
der die Abgabevorrichtung (8) bei einem Ende davon
in Richtung des ersten Endabschnitts (3) so geformt
ist, dass sie an einen Innenquerschnitt der Tube (1)
bei dem ersten Endabschnitt angepasst ist.

13. Tube gemäß einem vorhergehenden Anspruch, bei
der die Vorrichtungsoberseite (9) mit einem Vorrich-
tungsfortsatz (10) verbunden ist, der von der Vor-
richtungsoberseite in Richtung des ersten Endab-
schnitts (3) der Tube verläuft, und bei der sich die
Querschnittsfläche des Vorrichtungsfortsatzes von

der Vorrichtungsoberseite zu einem Ende davon in
Richtung des ersten Endabschnitts der Tube verrin-
gert.

14. Tube gemäß einem der vorhergehenden Ansprü-
che, bei der die Vorrichtung eine Außenhaut um-
fasst, die das Fluid enthält.

15. Abgabevorrichtung (8) für eine Abgabetube (1) wie
in einem der vorhergehenden Ansprüche definiert.

Revendications

1. Tube de distribution déformable (1) ayant une pre-
mière portion d’extrémité (3) qui est fermée et une
deuxième portion d’extrémité (2) comportant une
ouverture (4) à travers laquelle, une fois le tube rem-
pli, des contenus (16) peuvent être distribués par
déformation du tube, le tube comprenant un dispo-
sitif de distribution (8) mobile à l’intérieur du tube et
positionné de sorte qu’au moment du remplissage
les contenus sont globalement disposés entre le dis-
positif de distribution et l’ouverture de sorte que lors-
qu’un utilisateur applique une pression externe au
tube les contenus peuvent être distribués à travers
l’ouverture ; caractérisé en ce que le dispositif de
distribution est creux et rempli par un fluide et com-
prend un haut (9) du dispositif en contact avec les
contenus à l’intérieur du tube et agencé pour trans-
mettre la pression entre les contenus du tube et le
fluide dans ledit dispositif et une portion d’étanchéité
(15) assurant l’étanchéité entre le dispositif et le tu-
be, dans lequel le haut du dispositif et la portion
d’étanchéité sont d’une épaisseur et d’une matière
assez souple pour qu’à l’application d’une pression
externe sur le tube, la pression sur les contenus du
tube et le fluide dans le dispositif augmente de sorte
que les contenus peuvent être distribués et la portion
d’étanchéité applique une pression accrue sur une
surface interne du tube créant et maintenant par ce
moyen une étanchéité consistante lorsque ledit tube
est déformé pendant l’utilisation.

2. Tube tel que revendiqué dans la revendication 1,
dans lequel le haut (9) du dispositif peut se déformer
dans une direction allant vers l’ouverture (4) de sorte
que l’application d’une telle pression externe appli-
quée au tube (1) au niveau du dispositif amène ledit
fluide à déformer ledit haut du dispositif dans une
direction vers ladite ouverture appliquant ainsi une
pression accrue sur lesdits contenus (16) pour les
distribuer à travers l’ouverture.

3. Tube tel que revendiqué dans la revendication 2,
dans lequel l’application d’une pression externe aux
contenus (16) du tube est transférée par déformation
du haut (9) du dispositif vers ladite portion d’extré-
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mité fermée du tube de sorte que le fluide dans le
dispositif (8) amène la portion d’étanchéité (15) à
appliquer une pression accrue sur une surface inter-
ne du tube de distribution résistant ainsi à l’infiltration
des contenus entre le dispositif de distribution et la
surface intérieure pendant la distribution des conte-
nus.

4. Tube tel que revendiqué dans l’une quelconque des
revendications précédentes, dans lequel la pression
appliquée par la portion d’étanchéité (15) sur la sur-
face interne du tube (1) augmente lorsqu’un utilisa-
teur applique une pression externe au tube au niveau
de ou à proximité du dispositif (8) augmentant ainsi
la pression du fluide dans le dispositif et lorsque la
pression externe est appliquée par un utilisateur au
tube au niveau d’une portion distale par rapport au
dispositif augmentant ainsi la pression sur les con-
tenus du tube qui est transférée au fluide dans le
dispositif.

5. Tube tel que revendiqué dans l’une quelconque des
revendications précédentes dans lequel le dispositif
(8) est élastique et en relâchant une telle pression
externe le dispositif revient à une condition non dé-
formé.

6. Tube tel que revendiqué dans la revendication 5,
dans lequel lorsque le haut (9) du dispositif revient
de manière élastique à une condition non déformé,
la pression interne des contenus dans le tube baisse
amenant tout contenu disposé au niveau de l’ouver-
ture (4) à revenir à l’intérieur du tube (1).

7. Tube Tel que revendiqué dans l’une quelconque des
revendications précédentes, dans lequel ledit dispo-
sitif (8) est reçu avec un mouvement de coulissement
dans le tube (1) de sorte que lorsque le haut (9) du
dispositif s’est déformé vers l’ouverture (4) l’applica-
tion de ladite pression externe au niveau du dispositif
entraîne un mouvement de coulissement dudit dis-
positif vers l’ouverture pour distribuer les contenus.

8. Tube tel que revendiqué dans la revendication 7,
dans lequel le dispositif de distribution (8) comprend
des moyens de non retour (26) pour permettre un
mouvement dudit dispositif vers ladite ouverture (4)
et résister au mouvement dudit dispositif vers ladite
portion d’extrémité fermée du tube.

9. Tube tel que revendiqué dans la revendication 8,
dans lequel lesdits moyens de non retour (26) sont
adaptés pour s’appuyer contre une surface interne
du tube (1) résistant ainsi à un mouvement dudit dis-
positif vers ladite portion d’extrémité fermée (3) du
tube.

10. Tube tel que revendiqué dans l’une quelconque des

revendications précédentes, dans lequel ledit haut
(9) du dispositif est formé de sorte à être complé-
mentaire à une forme interne du tube au niveau de
la deuxième portion d’extrémité (2) lorsque le dispo-
sitif est déplacé en cours d’utilisation jusqu’à la
deuxième portion d’extrémité et que le haut du dis-
positif se déforme vers l’ouverture (4).

11. Tube tel que revendiqué dans la revendication 10,
dans lequel ledit haut (9) du dispositif peut se défor-
mer dans l’ouverture (4) de sorte que les contenus
au niveau de l’ouverture peuvent être distribués.

12. Tube tel que revendiqué dans l’une quelconque des
revendications précédentes, dans lequel le dispositif
de distribution (8) est formé pour que l’une de ses
extrémités vers la première portion d’extrémité (3)
s’adapte à une section transversale interne du tube
(1) au niveau de la première portion d’extrémité.

13. Tube tel que revendiqué dans l’une quelconque des
revendications précédentes, dans lequel le haut (9)
du dispositif est relié à une queue (10) du dispositif
qui s’étend du haut du dispositif vers la première
portion d’extrémité (3) du tube et la surface en coupe
transversale de la queue du dispositif se réduit du
haut du dispositif jusqu’à une l’une de ses extrémités
vers la première portion d’extrémité du tube.

14. Tube tel que revendiqué dans l’une quelconque des
revendications précédentes, dans lequel le dispositif
comprend une peau extérieure contenant le fluide.

15. Dispositif de distribution (8) pour un tube de distri-
bution (1) et comme défini dans l’une quelconque
des revendications précédentes.
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