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DESCRIPTION

Technical Field

[0001] The present disclosure relates generally to the dispensing of flowable products and in
particular to a pumping apparatus for dispensing a flowable product. Embodiments of the
present disclosure relate in particular, but not exclusively, to the dispensing of relatively viscous
liquids. Embodiments of the present disclosure provide a pumping apparatus for dispensing
accurate amounts of a flowable product through the use of first and second peristaltic pumps
having different diameters.

Technical Background

[0002] Peristaltic pumps are well-known in the art and are generally used to pump liquids. In a
conventional peristaltic pump, flexible tubing is compressed between a stator and a rotor
having one or more pressing members, and liquid is conveyed through the flexible tubing by
peristaltic action as the rotor rotates. Peristaltic pumps can be used in a variety of applications
and are of particular use when the flow of liquid needs to be carefully metered and where
contamination of the liquid needs to be avoided. Peristaltic pumps are extensively used in
medical applications, for example to deliver intravenous (IV) liquids to a patient, and also in
food and beverage applications, for example to dispense a predetermined quantity of a
beverage or a component of a beverage such as a liquid flavouring. Peristaltic pumps are also
suitable for pumping viscous liquids.

[0003] It has been previously been suggested, for example in US 7,997,448 B1, that liquids
may be able to be dispensed more accurately by a pumping apparatus having at least two
peristaltic pumps. In US 7,997,448 B1, the rotors of the peristaltic pumps are coaxially aligned
and driven by a single shaft using clutches and this results in a complex and bulky apparatus.
The present disclosure seeks to provide an improved pumping apparatus.

Summary of the Disclosure

[0004] According to a first aspect of the present disclosure, there is provided a pumping
apparatus for dispensing a flowable product, the apparatus comprising:

a first peristaltic pump comprising:
a first drivable rotor having at least one pressing member;

a first cylindrical stator in which the first rotor is rotatable, the first stator having a first
circumferential inner wall with a first radius;
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first flexible tubing having an inlet side and an outlet side, the first flexible tubing extending
circumferentially around the first stator against the first inner wall;

a second peristaltic pump comprising:
a second drivable rotor having at least one pressing member;

a second cylindrical stator in which the second rotor is rotatable, the second stator having a
second circumferential inner wall with a second radius;

second flexible tubing having an inlet side and an outlet side, the second flexible tubing
extending circumferentially around the second stator against the second inner wall;

wherein the first radius is greater than the second radius and at least one of the stators is
movable relative to the other stator.

[0005] By providing a pumping apparatus in which the radius of the first stator is greater than
the radius of the second stator, the first peristaltic pump can be operated to dispense large
quantities of flowable product in a relatively short amount of time whilst the second peristaltic
pump can be operated, usually after terminating the operation of the first peristaltic pump, to
dispense smaller quantities of flowable product with a greater degree of accuracy.

[0006] The first and second rotors may each have an axis of rotation and the axes of rotation
may be substantially parallel with each other and may be spaced apart from each other. The
first and second rotors may be engageable by separate first and second external drives whose
axes of rotation may also be substantially parallel with each other and may be spaced apart
from each other. By movably mounting at least one of the stators, and hence its associated
rotor, relative to the other stator and its associated rotor, correct engagement of the first and
second rotors with the first and second external drives can be assured. This removes the need
for precise positioning and alignment of the first and second stators, and hence of the first and
second rotors, during fabrication of the pumping apparatus.

[0007] At least one of the stators may be movable towards or away from the other stator. At
least one of the stators may be movable relative to the other stator in the same plane. The first
and second stators may be coplanar. The first and second rotors may be coplanar.

[0008] The apparatus may comprise a pump housing.

[0009] At least one of the stators may be mounted on or in the pump housing for movement
relative to the other stator. Movement of at least one of the stators permits movement of its
associated rotor and, hence, ensures that alignment and engagement of the rotors with the
first and second external drives can be assured.
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[0010] Both of the stators may be mounted on or in the pump housing for movement relative to
each other. Movement of both stators permits movement of the associated rotors and may
further facilitate alignment and engagement of the rotors with the first and second external
drives.

[0011] At least one of the stators may be formed by the pump housing and the other stator
may be mounted on or in the pump housing for movement relative to the pump housing. An
arrangement in which at least one of the stators, namely the non-movable stator, is formed by
the pump housing may simplify fabrication of the pumping apparatus.

[0012] The first stator may be formed by the pump housing and the second stator may be
mounted on or in the pump housing. With this arrangement, the larger diameter stator
associated with the first peristaltic pump may be formed by the pump housing whereas the
smaller diameter stator associated the second peristaltic pump may be mounted on or in the
pump housing. Alternatively, the first stator may be mounted on or in the pump housing and
the second stator may be formed by the pump housing. With this arrangement, the larger
diameter stator associated with the first peristaltic pump may be mounted on or in the pump
housing whereas the smaller diameter stator associated with the second peristaltic pump may
be formed by the pump housing.

[0013] The at least one movable stator may comprise a stator block which may be movable
relative to the pump housing. The apparatus may comprise retaining means for retaining the
stator block on or in the pump housing and the retaining means may be arranged to permit
movement of the stator block relative to the pump housing. Providing the movable stator in the
form of a stator block may simplify fabrication of the pumping apparatus.

[0014] The pump housing may comprise first and second housing parts which may be
movable relative to each other. The first and second stators may be formed by the first and
second housing parts. With this arrangement, movement of the first and second housing parts
permits the aforementioned relative movement of the first and second stators and their
associated rotors to facilitate alignment and engagement of the rotors with the first and second
external drives.

[0015] The first radius may be at least 20% greater than the second radius. The first radius
may be at least 50% greater than the second radius. The first radius may be at least 100%
greater than the second radius. The ratio of the first and second radiuses can be selected to
provide a trade-off between the ability of the first pump, with its larger radius, to dispense
relatively large quantities of flowable product in a relatively short amount of time and the ability
of the second pump, with its smaller radius, to dispense smaller quantities of flowable product
with a greater degree of accuracy.

[0016] The first flexible tubing and the second flexible tubing may have the same diameter.
Thus, the pumping characteristics of the first and second peristaltic pumps are governed solely
by the differing diameters of the first and second stators and their associated first and second
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rotors.

[0017] A diameter, and in particular an internal diameter, of the first flexible tubing may differ
from, and may be greater than, a diameter of the second flexible tubing by at least 20%. The
diameter of the first flexible tubing may differ from, and may be greater than, the diameter of
the second flexible tubing by at least 50%. The diameter of the first flexible tubing may differ
from, and may be greater than, the diameter of the second flexible tubing by at least 100%.
The larger diameter flexible tubing may contribute to the ability of the first peristaltic pump, with
its larger stator radius, to dispense relatively large quantities of flowable product in a relatively
short amount of time whilst the smaller diameter flexible tubing may contribute to the ability of
the second pump, with its smaller stator radius, to dispense smaller quantities of flowable
product with a greater degree of accuracy.

[0018] The apparatus may comprise a first product outlet connector at the outlet side of the
first flexible tubing and may comprise a second product outlet connector at the outlet side of
the second flexible tubing. The first product outlet connector may have an outlet axis and the
second product outlet connector may have an outlet axis. The outlet axes of the first and
second product outlet connectors may be substantially parallel with the rotational axes of the
first and second rotors. The first and second product outlet connectors may be mounted on or
in the pump housing and may be movable relative to the pump housing, for example in the
same plane as the movable first and/or second stator. By movably mounting the first and
second product outlet connectors relative to the pump housing and, hence, relative to the first
and/or second stators and associated rotor(s), correct alignment of the first and second
product outlet connectors with externally mounted cooperating first and second product inlet
connectors can be assured. A liquid tight connection between the first and second product
outlet connectors and each of the respective externally mounted first and second product inlet
connectors can be assured and damage or wear caused by misalignment can be avoided, or
at least minimised. Further, movably mounting the first and second product outlet connectors
relative to the pump housing removes the need for precise positioning and alignment of the
first and second product outlet connectors during fabrication of the pumping apparatus.

[0019] The first product outlet connector may comprise a push-fit connector and the second
product outlet connector may comprise a push-fit connector. This form of connector may be
particularly suited for use with externally mounted cooperating first and second push-fit product
inlet connectors.

[0020] The first flexible tubing may include a first product outlet at the outlet side thereof, the
second flexible tubing may include a second product outlet at the outlet side thereof, and the
first and second product outlets may be configured to dispense the flowable product directly
into a receptacle, and more particularly into a common receptacle. By dispensing the flowable
product directly from the first and second product outlets at the outlet side of each of the first
and second flexible tubing, the need for external tubing (i.e. tubing that does not form part of
the pumping apparatus) to perform the dispensing operation is avoided, thereby avoiding the
need to clean or sanitize the external tubing in circumstances where it is used to dispense
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different flowable products.

[0021] The first product outlet and the second product outlet may have the same inner
diameter. This may be advantageous in embodiments in which the first and second flexible
tubing have the same inner diameter.

[0022] The first product outlet and the second product outlet may have a different inner
diameter. This may be advantageous in embodiments in which the first flexible tubing and the
second flexible tubing have a different inner diameter.

[0023] The inner diameter of the first product outlet may be greater than the inner diameter of
the second product outlet. This may be advantageous in embodiments in which the inner
diameter of the first flexible tubing is greater than the inner diameter of the second flexible
tubing.

[0024] The inner diameter of the first product outlet may be greater than the inner diameter of
the second product outlet by at least 20%, possibly by at least 50%, and possibly by at least
100%.

[0025] The first and second product outlets may comprise respectively first and second
dispensing nozzles. The first and second dispensing nozzles may comprise respectively first
and second dispensing needles.

[0026] The first and second product outlets may be mountable on a support. A plurality of said
pumping apparatus may be provided to form a pumping system, and the first and second
product outlets of each of the pumping apparatus may be mountable on a support to form an
array of first and second product outlets which may be arranged to dispense flowable product
directly into a common receptacle.

[0027] The pumping apparatus may comprise a single flowable product source and the inlet
side of the first flexible tubing and the inlet side of the second flexible tubing may each be in
fluid communication with the single flowable product source. This provides a simple and
convenient arrangement for dispensing flowable product from a single flowable product source.

[0028] The single flowable product source may comprise a flowable product reservoir. The
single flowable product source may comprise an air-tight flexible pouch containing the flowable
product.

[0029] The single flowable product source may be removably mounted on the pump housing.
When the supply of flowable product in a single flowable product source has been depleted, it
can be removed from the pump housing and a replacement single flowable product source can
be mounted on the pump housing. With this arrangement, the depleted single flowable product
source can be discarded whilst the pump housing and the associated first and second
peristaltic pumps are used for further dispensing operations.
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[0030] The single flowable product source may be permanently mounted on the pump
housing. The single flowable product source and the pump housing may be positioned in a
container which may be formed of a rigid material, for example corrugated cardboard. When
the supply of flowable product in a single flowable product source has been depleted, the first
and second rotors can be disengaged from the first and second external drives by removing
the container. A replacement container comprising a single flowable product source and
associated pump housing can then be positioned so that the first and second rotors of the first
and second peristaltic pumps are engaged with the first and second external drives.

[0031] The pumping apparatus may comprise a first flowable product source and a second
flowable product source which is not in fluid communication with the first flowable product
source. The inlet side of the first flexible tubing may be in fluid communication with the first
flowable product source and the inlet side of the second flexible tubing may be in fluid
communication with the second flowable product source. This arrangement permits the
dispensing of flowable product from separate flowable product sources. The first flowable
product source and the second flowable product source may contain the same flowable
product. The first flowable product source and the second flowable product source may
alternatively contain different flowable products.

[0032] The first flowable product source and/or the second flowable product source may
comprise flowable product reservoirs. The first flowable product source and/or the second
flowable product source may comprise air-tight flexible pouches.

Brief Description of the Drawings

[0033]

Figures 1a and 1b are diagrammatic illustrations of a first embodiment of a pumping
apparatus;

Figures 2a to 2d are diagrammatic illustrations showing the movement of a stator block of the
pumping apparatus of Figures 1a and 1b;

Figure 3 is a diagrammatic illustration of a second embodiment of a pumping apparatus;
Figure 4 is a diagrammatic illustration of a third embodiment of a pumping apparatus;
Figure 5 is a diagrammatic illustration of a fourth embodiment of a pumping apparatus;
Figure 6 is a diagrammatic illustration of a fifth embodiment of a pumping apparatus;
Figure 7 is a diagrammatic illustration of a sixth embodiment of a pumping apparatus;

Figure 8 is a diagrammatic illustration of a seventh embodiment of a pumping apparatus;
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Figure 9 is a diagrammatic illustration of an eighth embodiment of a pumping apparatus;

Figures 10a and 10b are diagrammatic illustrations of the first embodiment of the pumping
apparatus shown in Figures 1a and 1b in conjunction with a removably connectable single
flowable product source;

Figure 11 is a diagrammatic illustration of the first embodiment of the pumping apparatus
shown in Figures 1a and 1b in conjunction with a connected single flowable product source;

Figure 12 is a diagrammatic illustration of a ninth embodiment of a pumping apparatus; and

Figure 13 is a diagrammatic illustration of the ninth embodiment of the pumping apparatus
shown in Figure 12 in conjunction with a connected single flowable product source.

Detailed Description of Embodiments

[0034] Embodiments of the present disclosure will now be described by way of example only
and with reference to the accompanying drawings.

[0035] Referring initially to Figures 1a and 1b, a pumping apparatus 1 comprises a first
peristaltic pump 12, a second peristaltic pump 14 and a pump housing 16.

[0036] The first peristaltic pump 12 includes a first rotor 18, typically formed of a moulded
substantially rigid plastics material, and a first cylindrical stator 19 in which the first rotor 18 is
rotatably mounted. The first rotor 18 includes a plurality of pressing members 20 in the form of
lobes 22 which are integrally formed with, and project radially outwardly from, a first spindle 24
and which are equally spaced around the circumference of the first spindle 24. In the illustrated
embodiment, the first rotor 18 includes three lobes 22 but it will be appreciated that the first
rotor 18 can include any suitable number of lobes 22. It will also be appreciated that other
types of pressing members 20, for example rollers, can be used. The first spindle 24 includes a
central drive aperture 26 which can be engaged by a first external rotary drive 28a (Figures 10
and 11), such as the drive shaft of an electric motor.

[0037] The first peristaltic pump 12 includes first flexible tubing 30 which can be formed of any
suitable resilient plastics material such as polyvinyl chloride. The first flexible tubing 30 has an
inlet side 32 through which flowable product, such as a viscous liquid, is delivered to the first
peristaltic pump 12 and an outlet side 34 through which flowable product is delivered from the
first peristaltic pump 12. The inlet side 32 and outlet side 34 are designated with respect to the
normal direction of rotation of the first rotor 18 (clockwise in Figure 1a). The inlet side 32 is
connected to a first outlet port 38a of an outlet manifold 38 and the outlet side 34 is connected
to a first product outlet connector 40. The first flexible tubing 30 extends circumferentially
around the first cylindrical stator 19 against an inner wall 19a and the inlet side 32 and the
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outlet side 32 extend outwardly away from the first cylindrical stator 19 in a substantially radial
direction.

[0038] The second peristaltic pump 14 includes a second rotor 42, typically formed of a
moulded substantially rigid plastics material, and a second cylindrical stator 44 in which the
second rotor 42 is rotatably mounted. The second rotor 42 includes a plurality of pressing
members 46 in the form of lobes 48 which are integrally formed with, and project radially
outwardly from, a second spindle 50 and which are equally spaced around the circumference
of the second spindle 50. In the illustrated embodiment, the second rotor 42 includes three
lobes 48 but it will be appreciated that the second rotor 42 can include any suitable number of
lobes 48. It will also be appreciated that other types of pressing members 46, for example
rollers, can be used. The second spindle 50 includes a central drive aperture 52 which can be
engaged by a second external rotary drive 28b (Figures 10 and 11), such as the drive shaft of
an electric motor.

[0039] The second peristaltic pump 14 includes second flexible tubing 54 which can be formed
of any suitable resilient plastics material such as polyvinyl chloride. The second flexible tubing
54 has an inlet side 56 through which flowable product, such as a viscous liquid, is delivered to
the second peristaltic pump 14 and an outlet side 58 through which the flowable product is
delivered from the second peristaltic pump 14. The inlet side 56 and outlet side 58 are
designated with respect to the normal direction of rotation of the second rotor 42 (clockwise in
Figure 1a). The inlet side 56 is connected to a second outlet port 38b of the outlet manifold 38
and the outlet side 58 is connected to a second product outlet connector 60. The second
flexible tubing 54 extends circumferentially around the second cylindrical stator 44 against an
inner wall 44a and the inlet side 56 and the outlet side 58 extend outwardly away from the
second cylindrical stator 44 in a substantially radial direction.

[0040] The first cylindrical stator 19 has a first radius r1 and the second cylindrical stator 44
has a second radius r2. The first radius r1 is greater than the second radius r2, typically at
least 20% greater. In addition, in the illustrated embodiment, the first flexible tubing 30 has a
diameter, and in particular an inner diameter, which is greater than a diameter, and in
particular an inner diameter, of the second flexible tubing 54. As explained earlier in the
specification, the different diameters of the first and second stators 19, 44 and their associated
first and second rotors 18, 42, and optionally the different diameters of the first and second
flexible tubing 30, 54 of the first and second peristaltic pumps 12, 14, provides each of the
pumps 12, 14 with different pumping characteristics. In particular, the larger first pump 12 with
its larger diameter first flexible tubing 30 is capable of delivering large quantities of liquid or
other flowable product in a relatively short amount of time whereas the smaller second pump
14 with its smaller diameter second flexible tubing 54 is capable of delivering smaller quantities
of the liquid or other flowable product but with a higher degree of accuracy.

[0041] The first and second peristaltic pumps 12, 14 are coplanar, and more particularly the
first and second rotors 18, 42 are coplanar. The first and second stators 19, 44 are similarly
coplanar. The first and second rotors 18, 42 have rotational axes which are substantially
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parallel with each other and spaced apart from each other.

[0042] The pump housing 16 is typically formed of a moulded substantially rigid plastics
material. In the embodiment illustrated in Figures 1a and 1b, the first stator 19, and in
particular the first inner wall 19a, is formed by the pump housing 16 as a circular recess 62a in
the pump housing 16. The second stator 44 comprises a stator block 64a which is mounted in
a complementary shaped recess 66a in the pump housing 16. The dimensions of the stator
block 64a are slightly smaller than the dimensions of the recess 66a so that the stator block
64a can move laterally in the recess 66a and, hence, in the pump housing 16. This lateral
movement allows the second stator 44, and its associated second rotor 42, to move relative to
the first stator 19, and its associated first rotor 18, in the same plane, as is shown
diagrammatically in Figures 2a to 2d. The pumping apparatus 1 includes retaining means (not
shown) to retain the stator block 64a in the recess 66a in the pump housing 16 whilst
permitting the aforesaid lateral movement relative to the first stator 19.

[0043] Each of the first and second product outlet connectors 40, 60 has an outlet axis which is
substantially parallel with the rotational axes of the first and second rotors 18, 42. This enables
the pumping apparatus 10, and more particularly the first and second rotors 18, 42, to be
easily engaged and disengaged with the first and second external rotary drives 28a, 28b. This
also enables the pumping apparatus 10, and more particularly the first and second product
outlet connectors 40, 60, to be engaged with externally mounted first and second product inlet
connectors 72a, 72b (Figures 10 and 11). In order to facilitate alignment of the first and second
product outlet connectors 40, 60 with the externally mounted first and second product inlet
connectors 72a, 72b, the first and second product outlet connectors 40, 60 are mounted in
recesses 74a, 74b in the pump housing 16 which have a larger diameter than the outer
diameter of the respective connectors 40, 60 and which, therefore, allow the connectors 40, 60
to move laterally in the recesses 74a, 74b in the pump housing 16 in the same plane as the
laterally movable second stator 44 and its associated laterally movable second rotor 42.

[0044] Referring now to Figure 3, there is shown a second embodiment of a pumping
apparatus 2 which is similar to the pumping apparatus 1 described above with reference to
Figures 1 and 2 and in which corresponding elements are identified using the same reference
numerals.

[0045] In the pumping apparatus 2, the second stator 44, and in particular the second inner
wall 44a, is formed by the pump housing 16 as a circular recess 62b in the pump housing 16.
The first stator 19 comprises a stator block 64b which is mounted in a complementary shaped
recess 66b in the pump housing 16. The dimensions of the stator block 64b are slightly smaller
than the dimensions of the recess 66b so that the stator block 64b can move laterally in the
recess 66b in the pump housing 16. This lateral movement allows the first stator 19, and its
associated first rotor 18, to move relative to the second stator 44, and its associated second
rotor 42, in the same plane. The pumping apparatus 2 includes retaining means (not shown) to
retain the stator block 64b in the recess 66b in the pump housing 16 whilst permitting the
aforesaid lateral movement relative to the second stator 44.
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[0046] Referring now to Figure 4, there is shown a third embodiment of a pumping apparatus
3 which is similar to the pumping apparatus 1, 2 described above with reference to Figures 1 to
3 and in which corresponding elements are identified using the same reference numerals.

[0047] In the pumping apparatus 3, the first stator 19 comprises a stator block 64b which is
mounted in a complementary shaped recess 66b in the pump housing 16. The dimensions of
the stator block 64b are slightly smaller than the dimensions of the recess 66b so that the
stator block 64b can move laterally in the recess 66b in the pump housing 16 as described
above. The second stator 44 also comprises a stator block 64a which is mounted in a
complementary shaped recess 66a in the pump housing 16. The dimensions of the stator
block 64a are slightly smaller than the dimensions of the recess 66a so that the stator block
64a can move laterally in the recess 66a in the pump housing 16 as described above. In this
embodiment, it will be understood that the lateral movement of both of the stator blocks 64a,
64b in their respective recesses 66a, 66b allows the first and second stators 19, 44, and the
associated first and second rotors 18, 42, to move relative to each other in the same plane.

[0048] Referring now to Figure 5, there is shown a fourth embodiment of a pumping apparatus
4 which is similar to the pumping apparatus 1 described above with reference to Figures 1 and
2 and in which corresponding elements are identified using the same reference numerals.

[0049] In the pumping apparatus 4, the first stator 19, and in particular the first inner wall 19a,
is formed by the pump housing 16 as a circular recess 62a in the pump housing 16. The
second stator 44 comprises a stator block 64¢ which is mounted on a curved end of the pump
housing 16 for lateral movement relative to the pump housing 16 as shown diagrammatically
by the arrows in Figure 5. As before, this lateral movement allows the second stator 44, and its
associated second rotor 42, to move relative to the first stator 19, and its associated first rotor
18, in the same plane. The pumping apparatus 4 includes retaining means (not shown) to
retain the stator block 64c in position on the end of the pump housing 16 whilst permitting the
aforesaid lateral movement relative to the pump housing 16 and the first stator 19.

[0050] Referring now to Figure 6, there is shown a fifth embodiment of a pumping apparatus 5
which is similar to the pumping apparatus described above and in which corresponding
elements are identified using the same reference numerals.

[0051] In the pumping apparatus 5, the pump housing 16 comprises first, second and third
housing parts 16a-16c¢. The first and second stators 19, 44, and in particular their respective
first and second inner walls 19a, 44a, are formed by the first and second housing parts 16a,
16b as a circular recess 62a, 62b in the first and second housing parts 16a, 16b. The first and
second housing parts 16a, 16b are movably mounted on the third housing part 16¢c and are
movable relative to each other in the same plane as shown diagrammatically by the arrows in
Figure 6. More particularly, both of the first and second housing parts 16a, 16b are mounted
on opposite ends of the third housing part 16¢c by flexible mountings 70a, 70b which typically
comprise a resilient material such as rubber. The first and second product outlet connectors
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40, 60 are mounted on the third housing part 16c.

[0052] Referring now to Figure 7, there is shown a sixth embodiment of a pumping apparatus
6 which is similar to the pumping apparatus 5 described above with reference to Figure 6 and
in which corresponding elements are identified using the same reference numerals.

[0053] In the pumping apparatus 6, the pump housing 16 comprises first, second and third
housing parts 16a-16c¢. The first and second stators 19, 44, and in particular their respective
first and second inner walls 19a, 44a, are formed by the first and second housing parts 16a,
16b as a circular recess 62a, 62b in the first and second housing parts 16a, 16b. The first
product outlet connector 40 is mounted on the second housing part 16b and the second
product outlet connector 60 is mounted on the first housing part 16a.

[0054] The first, second and third housing parts 16a-c are mounted for movement relative to
each other in the same plane in a chassis or resilient mount 90, which typically comprises a
resilient material such as rubber.

[0055] Referring now to Figure 8, there is shown a seventh embodiment of a pumping
apparatus 7 which is similar to the pumping apparatus 6 described above with reference to
Figure 7 and in which corresponding elements are identified using the same reference
numerals.

[0056] In the pumping apparatus 7, the pump housing 16 comprises first to fifth housing parts
16a-16e. The first and second stators 19, 44, and in particular their respective first and second
inner walls 19a, 44a, are formed by the first and second housing parts 16a, 16b as a circular
recess 62a, 62b in the first and second housing parts 16a, 16b. The first product outlet
connector 40 is mounted on the third housing part 16¢c and the second product outlet
connector 60 is mounted on the fourth housing part 16d.

[0057] The housing parts 16a-e are mounted for movement relative to each other in the same
plane in a chassis or resilient mount 90, which typically comprises a resilient material such as
rubber.

[0058] Referring now to Figure 9, there is shown an eighth embodiment of a pumping
apparatus 8 which is similar to the pumping apparatus described above and in which
corresponding elements are identified using the same reference numerals.

[0059] In the pumping apparatus 8, the pump housing 16 comprises first and second housing
parts 16a, 16b. The first and second stators 19, 44, and in particular their respective first and
second inner walls 19a, 44a, are formed by the first and second housing parts 16a, 16b as a
circular recess 62a, 62b in the first and second housing parts 16a, 16b. The first and second
housing parts 16a, 16b are mounted for movement relative to each other in the same plane in
a chassis or resilient mount 90, which typically comprises a resilient material such as rubber.
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[0060] The first and second product outlet connectors 40, 60 are also independently mounted
for movement relative to each other and relative to the first and second stators 19, 44 in the
chassis or resilient mount 90.

[0061] Referring now to Figures 10a and 10b, in a first example the pumping apparatus 1 is
removably connectable to an air-tight flexible pouch 80 containing a flowable product. In order
to deliver flowable product from the flexible pouch 80, the pumping apparatus 1 can be initially
positioned on a dispensing apparatus 82 as shown schematically in Figure 10a. During
positioning, the central drive apertures 26, 52 in the first and second spindles 24, 50 of the first
and second rotors 18, 42 are engaged respectively with the first and second external rotary
drives 28a, 28b. Correct engagement of the first and second external rotary drives 28a, 28b
with the central drive apertures 26, 52 is assured due to the fact that the second stator 44, and
hence the second rotor 42, can move laterally relative to the first stator 19, and hence the first
rotor 18.

[0062] The first and second product outlet connectors 40, 60 are also engaged respectively
with the externally mounted first and second product inlet connectors 72a, 72b during
positioning of the pumping apparatus 1 on the dispensing apparatus 82. As explained above,
alignment and engagement of the first and second product outlet connectors 40, 60 with the
first and second product inlet connectors 72a, 72b is assured due to the fact that the first and
second product outlet connectors 40, 60 can move laterally in the oversized recesses 74a, 74b
in the pump housing 16.

[0063] Once the pumping apparatus 1 has been positioned on the dispensing apparatus 82 as
shown in Figure 10b, the flexible pouch 80 can be connected to the pumping apparatus 1, and
in particular an outlet 84 of the flexible pouch 80 can be connected to an inlet port 38c of the
outlet manifold 38. The outlet manifold 38 ensures that the inlet side 32 of the first flexible
tubing 30 and the inlet side 56 of the second flexible tubing 54 are both in simultaneous fluid
communication with the flowable product in the flexible pouch 80. The flexible pouch 80 can be
mounted in a rigid container 86, for example formed of corrugated cardboard, but it will be
understood that this is not strictly necessary.

[0064] Referring now to Figure 11, in a second example the pumping apparatus 1 is connected
to an air-tight flexible pouch 80 containing a flowable product in the manner described above
with reference to Figures 10a and 10b. In this second example, both the pumping apparatus 1
and the connected flexible pouch 80 are positioned in a rigid container 86 which again may be
formed of a corrugated cardboard material.

[0065] In order to deliver flowable product from the flexible pouch 80, the rigid container 86 is
positioned on a dispensing apparatus 82 as shown schematically in Figure 11. During
positioning, the central drive apertures 26, 52 in the first and second spindles 24, 50 of the first
and second rotors 18, 42 are engaged respectively with the first and second external rotary
drives 28a, 28b. Correct engagement of the first and second external rotary drives 28a, 28b
with the central drive apertures 26, 52 is assured due to the fact that the second stator 44, and
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hence the second rotor 42, can move laterally relative to the first stator 19, and hence the first
rotor 18.

[0066] The first and second product outlet connectors 40, 60 are also engaged respectively
with the externally mounted first and second product inlet connectors 72a, 72b during
positioning of the rigid container 86 on the dispensing apparatus 82. As explained above,
alignment and engagement of the first and second product outlet connectors 40, 60 with the
first and second product inlet connectors 72a, 72b is assured due to the fact that the first and
second product outlet connectors 40, 60 can move laterally in the oversized recesses 74a, 74b
in the pump housing 16.

[0067] Referring now to Figure 12, there is shown a ninth embodiment of a pumping apparatus
9 which is similar to the pumping apparatus 1 described above with reference to Figures 1 and
2 and in which corresponding elements are identified using the same reference numerals.

[0068] In the pumping apparatus 9, the first and second flexible tubing 30, 54 include
respectively first and second product outlets 100, 102 in the form of first and second
dispensing needles 104, 106 at their outlet sides 34, 58. The first and second dispensing
needles 104, 106 form a dispensing unit 108 which can be mounted on a support (not shown)
by a mounting element 110 such that the first and second dispensing needles 104, 106 can
dispense flowable product directly into a common receptacle.

[0069] The first dispensing needle 104 has a diameter, and in particular an inner diameter,
which is greater than the diameter, and in particular the inner diameter, of the second
dispensing needle 106. It will be understood that the larger diameter first dispensing needle
104 is suited to dispensing large quantities of liquid or other flowable product in a relatively
short amount of time during operation of the larger first pump 12 with its larger diameter first
flexible tubing 30 whereas the smaller diameter second dispensing needle 106 is suited to
dispensing smaller quantities of the liquid or other flowable product but with a higher degree of
accuracy during operation of the smaller second pump 14 with its smaller diameter second
flexible tubing 54.

[0070] Referring now to Figure 13, the pumping apparatus 9 is connected to an air-tight
flexible pouch 80 containing flowable product in the same manner described above with
reference to Figure 11.

[0071] In order to deliver flowable product from the flexible pouch 80, the rigid container 86 is
positioned on a dispensing apparatus 82 as shown schematically in Figure 13. During
positioning, the central drive apertures 26, 52 in the first and second spindles 24, 50 of the first
and second rotors 18, 42 are engaged respectively with the first and second external rotary
drives 28a, 28b. As explained above, correct engagement of the first and second external
rotary drives 28a, 28b with the central drive apertures 26, 52 is assured due to the fact that the
second stator 44, and hence the second rotor 42, can move laterally relative to the first stator
19, and hence the first rotor 18.
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[0072] The first and second flexible tubing 30, 54 advantageously extend away from the first
and second pumps 12, 14 through the rigid container 86 and alongside the flexible pouch 80
so that they do not impede engagement of the first and second external rotary drives 28a, 28b
with the central drive apertures 26, 52. As noted above, the dispensing unit 108 comprising the
first and second dispensing needles 104, 106 can be mounted on a support (not shown) by
engaging the mounting element 110 with the support.

[0073] Although exemplary embodiments have been described in the preceding paragraphs, it
should be understood that various modifications may be made to those embodiments without
departing from the scope of the appended claims. Thus, the breadth and scope of the claims
should not be limited to the above-described exemplary embodiments.

[0074] Any combination of the above-described features in all possible variations thereof is
encompassed by the present disclosure unless otherwise indicated herein or otherwise clearly
contradicted by context.

[0075] Unless the context clearly requires otherwise, throughout the description and the
claims, the words "comprise”, "comprising”, and the like, are to be construed in an inclusive as
opposed to an exclusive or exhaustive sense; that is to say, in the sense of "including, but not

limited to".
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Patentkrav

1. Pumpeapparat til dispensing af et flydbart produkt, hvilket apparat omfatter:
en fgrste peristaltisk pumpe (12) omfattende:
en fgrste drivbar rotor (18) med mindst et presseelement (20);
en fgrste cylinderformet stator (19) i hvilken den fgrste rotor er roterbar,
den fgrste stator har en fgrste indre omkredsvaeg (19a) med en fgrste
radius (rl);
det fgrste fleksible rgr (30) har en indlgbsside (32) og en udlgbsside (34),
idet det fogrste fleksible rgr straekker sig periferisk omkring den forste stator
mod den fgrste indre vaeg;
en anden peristaltisk pumpe (14) omfattende:
en anden drivbar rotor (42) med mindst et presseelement (46);
en anden cylinderformet stator (44) i hvilken den anden rotor er roterbar,
den anden stator har en anden indre omkredsvaeg (44a) med en anden
radius (r2);
det andet fleksible rgr (54) har en indlgbsside (56) og en udlgbsside (58),
idet det andet fleksible rgr straekker sig periferisk omkring den anden
stator mod den anden indre vaeg;
kendetegnet ved, at den forste radius er stgrre end den anden radius, og
mindst en af statorerne er bevaegelig i forhold til den anden stator.

2. Pumpeapparat ifolge krav 1, yderligere omfattende et pumpehus (16).

3. Pumpeapparat ifglge krav 2, hvor mindst en af statorerne (19, 44) er monteret
pa eller i pumpehuset (16) til bevaegelse i forhold til den anden stator (19, 44).

4. Pumpeapparat ifglge krav 2 eller krav 3, hvor begge statorerne (19, 44) er
monteret pa eller i pumpehuset (16) til bevaegelse i forhold til hinanden.

5. Pumpeapparat ifglge krav 2 eller krav 3, hvor mindst en af statorerne (19, 44)
er dannet af pumpehuset (16), og den anden stator (19, 44) er monteret pa eller i
pumpehuset (16) til bevaegelse i forhold til pumpehuset.
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6. Pumpeapparat ifglge et hvilket som helst af kravene 2 til 5, hvor den mindst
ene beveaegelige stator omfatter en statorblok (64a, 64b, 64c¢), som er bevaegelig i

forhold til pumpehuset (16).

7. Pumpeapparat ifglge et hvilket som helst foregdende krav, hvor pumpehuset
(16) omfatter fgrste og anden husdele (16a, 16b), som er bevasgelige i forhold til
hinanden, og de fgrste og anden statorer er dannet af de fgrste og anden husdele.

8. Pumpeapparat ifglge et hvilket som helst foregdende krav, hvor det fgrste
fleksible rgr (30) og det andet fleksible rgr (54) har den samme indre diameter.

9. Pumpeapparat ifglge et hvilket som helst af kravene 1 til 7, hvor det fgrste
fleksible rgr (30) og det andet fleksible rgr (54) har en forskellig indre diameter.

10. Pumpeapparat ifglge krav 9, hvor den indre diameter af det fagrste fleksible rgr
(30) er stgrre end den indre diameter af det andet fleksible rgr (54).

11. Pumpeapparat ifglge et hvilket som helst foregaende krav, hvor apparatet
omfatter et fgrste produktudlgbsforbindelsesstykke (40) ved udlgbssiden af det
fgrste fleksible rgr (30) og med en udlgbsakse, et andet
produktudlgbsforbindelsesstykke (60) ved udlgbssiden af det andet fleksible rgr
(54) og med en udlgbsakse, udlgbsakserne af de fgrste og anden produktudlgbs-
forbindelsesstykker (40, 60) er i alt vaesentligt parallelle med rotationsakserne af
de fgrste og anden rotorer (18, 42), og de fagrste og anden produktudlgbs-
forbindelsesstykker er monteret pa eller i pumpehuset (16) og er bevaegelige i
forhold til pumpehuset.

12. Pumpeapparat ifglge et hvilket som helst af kravene 1 til 10, hvor det fgrste
fleksible rgr (30) inkluderer et fagrste produktudlgb ved udlgbssiden deraf, det
andet fleksible rgr (54) inkluderer et andet produktudlgb ved udlgbssiden deraf,
og de fgrste og anden produktudlgb er konfigureret til at dispense det flydbare
produkt direkte ind i en beholder.
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3
13. Pumpeapparat ifglge krav 12, hvor det forste produktudlgb og det andet

produktudlgb har den samme indre diameter.

14. Pumpeapparat ifglge krav 12, hvor det forste produktudlgb og det andet
produktudlgb har en forskellig indre diameter.

15. Pumpeapparat ifglge krav 14, hvor den indre diameter af det fgrste
produktudlgb er stgrre end den indre diameter af det andet produktudigb.
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