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(54) FOAM ON BEER (FOB) DETECTOR
(67)  Afoam on beer (FOB) detector 300 is disclosed

with a double walled chamber 310 to keep the FOB de-
tector and any fluid inside it at a low temperature, i.e. by
inhibiting the fluid inside the FOB detector from absorbing
heat from its surroundings. An embodiment relates to
active cooling of the internal chamber of the FOB detector
by providing a cooling flow channel 350 within the cham-
ber to directly cool the fluid inside the FOB detector.
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Description
Field of the invention

[0001] The presentinvention relates to afoam on beer
("FOB") detector. In particular, the present invention re-
lates to a FOB detector configured to allow for reduced
maintenance operations.

Background

[0002] Beer dispensing systems are used in the com-
mercial food and beverage industry to provide on de-
mand dispensing of beer. One known beer dispensing
system includes a tap, a beer line, and a bulk container
of beer which is known in the art as a keg. In this known
beer dispensing system, a user becomes aware that the
keg is almost empty when, upon moving the tap to an
open position, beer foam is dispensed from the tap in-
stead of beer. At this point, the keg will need to be re-
placed, the tap will need to be opened and the foam in
the line will need to be replaced by beer before beer can
then be dispensed from the tap instead of foam. Replac-
ing foam in the beer line with beer can take time, and can
result in beer being wasted.

[0003] Foam onbeer ("FOB") detectors have been de-
veloped in the past to overcome this problem of replacing
foam in the line. A FOB detector is inserted into the line
between the keg and the tap in a further known beer
dispensing system. The FOB detector acts as a valve to
stop fluid passing from the keg to the tap when foam
reaches the FOB detector. With a FOB detector installed
in the system, the user becomes aware that the keg is
almost empty when foam reaches the FOB, and the line
does not fill with foam because the FOB detector closes
the line and prevents further low through the line until the
operator has replaced the keg and resent the FOB de-
tector.

[0004] A drawback of both of these known beer dis-
pensing systems is that all equipment in contact with the
beer (e.g. beer lines; FOB detector) requires regular
cleaning to prevent microbial growth and avoid contam-
ination. Regular cleaning can take time and can result in
the beer dispensing system being out of use for signifi-
cant periods of time. This operation also takes up time
and related human and chemical resources in the clean-
ing operation. There is therefore a need for improvement
in beverage dispensing systems.

Summary of the Invention

[0005] A foam on beer (FOB) detector is disclosed
which provides a first novel aspect relating to the provi-
sion of a double walled chamber to the FOB detector to
keep the FOB detector and any fluid inside it at a low
temperature, i.e. by inhibiting the fluid inside the FOB
detector from absorbing heat from its surroundings. A
second aspect relates to active cooling of the internal
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chamber of the FOB detector by providing a cooling flow
channel within the chamber to directly cool the fluid inside
the FOB detector. The combination of these aspects in
a FOB detector can provide further additional advantag-
es.

[0006] The invention can therefore provide a Foam on
Beer (FOB) detector with improved performance. In one
aspect, the FoB detector has a double walled chamber
to provide improved heat insulation. This reduces heat
absorption from the surroundings by a beverage tempo-
rarily residing in the chamber.

[0007] In the second aspect, the FOB detector has a
cooling flow channel, configured to carry a cooling fluid
through the chamber. This results in the fluid in the cham-
ber remaining at a low temperature.

[0008] Both the double-walled chamber and the cool-
ing flow channel, either alone or in combination, have the
advantage of reducing microbial growth in the foam de-
tection device by virtue of the lower temperatures which
are maintained. This has the advantage of providing a
system in which less frequent cleaning is required.
[0009] The double-walled chamber has the additional
or alternative advantage of reducing or preventing con-
densation gathering on the outside of the foam detection
device since less heatis absorbed from the surroundings.
This reduces issues relating to pooling or gathering of
water in unwanted places.

[0010] The invention therefore provides, in a first as-
pect, a foam detection device for a beverage dispensing
system comprising any or all of the following features:
a chamber comprising:

a chamber wall, a fluid inlet and a fluid outlet and a
fluid flow path passing from the fluid inlet, into and
through the chamber, and out of the fluid outlet of
the chamber;

a flow path interrupter disposed in the fluid flow path
within the chamber and configured to interrupt the
flow path from the fluid inlet to the fluid outlet of the
chamber upon detection of foam in the chamber;
wherein the chamber wall is a double-wall compris-
ing an innerwall and an outer wall and a void between
the inner and outer walls, wherein the void at least
partially surrounds the fluid flow path through the
chamber.

[0011] Theflow pathinterrupter may be a float, the float
preferably being disposed in the chamber and configured
to translate in the fluid chamber to open and close the
fluid flow path.

[0012] The inner and outer walls of the chamber may
be arranged such that the void defined between the inner
wall and the outer wall is a sealed enclosed space. The
sealed enclosed space may comprise a gas oravacuum.
The void between the inner wall and the outer wall may
have a lower coefficient of thermal conductivity than the
inner wall and/or outer wall.

The void between the inner wall and the outer wall may
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be a filled void and may comprise a material having a
lower coefficient of thermal conductivity than the inner
and/or outer wall.

[0013] The inner wall and the outer wall may be con-
figured such that a lateral dimension of the void defined
between the inner wall and the outer wall is less than
1/10th of a lateral dimension of the chamber.

[0014] The void may extend over at least ¥4 of the fluid
flow path through the chamber in an axial direction of the
chamber, more preferably the void extends over at least
2 of the length of the fluid flow path through the chamber
in an axial direction of the chamber.

[0015] The void may extend over substantially all of
the fluid flow path through the chamber, preferably in an
axial direction of the chamber.

[0016] The inner wall and/or the outer wall may com-
prise a substantially transparent material.

[0017] The inner wall may be configured to have a
greater structural strength than the outer wall, or vice
versa.

[0018] Theinnerwall andthe outer wall may each have
a thickness, the inner wall may have a greater thickness
than the outer wall.

[0019] The chamber may comprise at least one end
wall. At least one of the inner and outer walls may abut
an inner face of the end wall of the chamber.

[0020] An inner face of the outer wall may mate with
an outer face of the at least one end wall.

[0021] The chamber may comprise a first end wall at
afirst longitudinal end of the chamber and may comprise
a second end wall at a second longitudinal end of the
chamber.

[0022] At least one of the inner and outer walls may
abut an inner face of the first end wall and/or an inner
face of the second end wall.

[0023] Atleast one inner surface of the outer wall may
mate with an outer face of the first end wall and an outer
face of the second end wall.

[0024] A seal may be provided between the end of the
abutting wall and the first and/or second end wall.
[0025] A seal may be provided between the end of the
outer wall and the first and/or second end wall.

[0026] The first end wall and the second end wall may
each comprise an internal face and a side face. The inner
wall may be attachable to the internal face of the first end
wall and/or the internal face of the second end wall. The
outer wall may be attachable to the side face of the first
end wall and/or the side face of the second end wall.
[0027] In a second aspect, the invention provides a
foam detection device for a beverage dispensing system
comprising and or all of the following features:

a chamber comprising a fluid inlet, a fluid outlet, and
a fluid flow path passing from the fluid inlet, into and
through the chamber, and out of the fluid outlet of
the chamber;

a flow path interrupter disposed in the fluid flow path
within the chamber and configured to interrupt the
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flow path from the fluid inlet to the fluid outlet of the
chamber upon detection of foam in the chamber;

a cooling fluid flow path passing at least partially
through the chamber and configured to permit heat
transfer between the fluid flow path and the cooling
fluid flow path.

[0028] The flow pathinterrupter may be a float, the float
preferably being disposed in the chamber and configured
to translate in the chamber to open and close the fluid
flow path.

[0029] The cooling flow channel may enter the cham-
ber via an end wall of the chamber.

[0030] The cooling flow channel may exit the chamber
via an end wall of the chamber.

[0031] The cooling flow channel may enter the cham-
ber via a secondary end wall of the chamber and may
exit the chamber via a primary end wall of the chamber.
The cooling flow channel may both enter and exit the
chamber via the same end wall of the chamber. The cool-
ing flow channel may enter the chamber via a side wall
of the chamber.

[0032] The cooling flow channel may be a cooling pipe.
The cooling pipe may be substantially U-shaped such
that it defines a curved end and two substantially parallel
arms.

[0033] The float of the flow interrupter and the cooling
pipe may be configured such that the float can be located
between the two substantially parallel. The float may be
moveable towards or away from the curved end of the
cooling pipe between the two-parallel arms.

[0034] The chamber may further comprise a first end
wall and a second end wall, and at least one tie rod, the
tie rod being configured to connect, and preferably retain,
the first end wall to the second end wall.

[0035] The chamber may comprise two tie rods, the
two tie rods being arranged to each side, or on opposite
sides, of a plane defined by the cooling pipe, such that
the float is located between the two tie rods.

[0036] Thereisfurtherprovided abeverage dispensing
system comprising any or all of the following features:

a fluid source, the fluid source being configured to
contain fluid;

afluid dispensing line, the fluid dispensing line being
connectable to the fluid source to allow fluid to leave
the fluid source through the fluid dispensing line;
afluid dispensing means, the fluid dispensing means
being connectable to the fluid dispensing line and
being operable to restrict or allow fluid to pass
through the fluid dispensing means;

a foam detection device as described above, the
foam detection device being arranged in the fluid dis-
pensing line, such that fluid passing from the fluid
source passes through the foam detection device
before passing to the fluid dispensing means.

[0037] The fluid dispensing line may comprise a first
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part and a second part, the first and second parts being
attached to the foam detection device and arranged such
that fluid passes from the fluid source, through the first
part of the fluid dispensing line, then through the foam
detection device, then through the second part of the fluid
dispensing line, to the fluid dispensing means.

[0038] The fluid dispensing system may further com-
prise a first coolant source and a first coolant line, the
first coolant source being configured to deliver coolant
fluid, and the first coolant line being connectable to the
first coolant source to allow coolant fluid to leave the first
coolant source through the first coolant line, the first cool-
ant line being arranged such that it is in thermal contact
with the first part and/or the second part of the line.
[0039] The fluid dispensing system may further com-
prise a second coolant line, the second coolant line being
connectable to the cooling flow channel of the foam de-
tection device such that the second coolant line and the
cooling flow channel are in fluid communication with each
other. The second coolant line may be connected to a
second coolant source.

[0040] The invention further provides a kit of parts for
the device of the firstaspect disclosed herein, the kit com-
prising any or all of the following features:

an inner wall;

an outer wall;

a fluid inlet and a fluid outlet;
a flow interrupter;

the kit of parts being configured such that, when assem-
bled, the inner wall, outer wall, the fluid inlet, fluid outlet
and flow interrupter provide the device according to the
first aspect disclosed herein.

[0041] The invention further provides a kit of parts for
the device according to the second aspect described
herein comprising any or all of the following features:

a chamber part; and

a cooling flow channel part

the kit of parts being configured such that, when as-
sembled, the chamber and cooling flow channel pro-
vide the device of the second aspect described here-
in.

Brief Description of the Figures

[0042] Further details of specific embodiments will be
apparent from the following detailed description of pre-
ferred embodiments, in which:

Figure 1 is a schematic showing a known cooling
system;

Figure 2 is a schematic showing an embodiment of
a beer dispensing system according to the present
invention;

Figure 3 is a first cross-sectional view a foam detec-
tion device according to the present invention; and
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Figure 4 is a second cross-sectional view of the foam
detection device of Figure 3, taken at a different an-
gle to the cross-section shown in Figure 3.

Detailed Description of Preferred Embodiments

[0043] Figure 1 shows a known beer dispensing sys-
tem 100. The system comprises a tap 10 for dispensing
beer into a drinking vessel such as a glass. The tap 10
is commonly disposed at a delivery position such as on
a bar top 11. The tap 10 is fluidly connected to other
elements of the beer dispensing system 100 via a fluid
delivery line 20. The fluid delivery line 20 may comprise
at least a first part 21 and a second part 22. The first part
can be disposed between the tap 10 and a foam on beer
(FOB) detector 30. The second portion 22 of the fluid
delivery line 20 may be disposed between the FOB de-
tector 30 and a beer source such as akeg 40. A pressure
source 50 may be connected to the keg 40 via a pressure
line 51. This pressure source 50 can be configured to
deliver pressure to the keg 40 to drive beer under pres-
sure out of keg 40 and to the tap 10 through the delivery
line 20 and the FOB detector 30. The FOB detector is
equipped with flow interruption means, which are config-
ured to interrupt the flow of beer through the FOB detector
when the FOB detector detects foam in the beer flowing
through it. This is commonly achieved using a float con-
figured to drop when density of the fluid is sufficiently
reduced by the presence of bubbles of gas in the fluid
passing through it. The dropping of the float them blocks
an exit to the chamber of the FOB detector, preventing
further flow through the system until the keg is changed
and the FOB detector refilled with fluid by an operator.
[0044] Beeris commonly cooled between the keg 40
and the tap 10 and so a coolant source 60 may be pro-
vided. The coolant source 60 is commonly connected to
some form of heat exchanger 61 for extracting heat from
the beer in the delivery line 20 in order to cool the beer
onceitarrives atthetap 10. One suchmeans of achieving
this is as shown in figure 1, in which the flow path of the
coolant along an outward 62 and return 63 flow path is
kept in thermal contact with the delivery line 20 over a
portion of its length to cool the beer along that portion of
its length. As has been mentioned above, a drawback of
known beer dispensing systems is that they require reg-
ular cleaning in order to avoid microbial growth in all parts
of the system. Such microbial growth can be detrimental
to the quality, flavour and aroma of the beverage dis-
pensed through the system and therefore generally de-
tracts from the user experience. Cleaning operations are
generally carried out regularly and must be thorough.
One element which requires such cleaning and which
can be more difficult to clean thoroughly than mere pipe-
work is the FOB detector 30.

[0045] In the following, a number of aspects of a new
FOB detector are described which can aid in reducing
the amount of down-time and cleaning effort associated
with cleaning operations of both the beverage delivery
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lines and the FOB detector itself.

[0046] The FOB detector of the invention provides two
principal novel aspects. The first aspect relates to the
provision of a double walled chamber to the FOB detector
to keep the FOB detector and any fluid inside it at a low
temperature, i.e. by avoiding fluid inside the FOB detector
absorbing heat from its surroundings.

[0047] The second aspectrelates to the active cooling
of the internal chamber of the FOB detector by providing
a cooling flow channel within the chamber to directly cool
the fluid inside the FOB detector. As will become appar-
ent from the following description, the combination of
these aspects in a FOB detector can provide further ad-
ditional advantages.

[0048] Figure 2 illustrates a system 200 according to
an aspect of the invention. The system 200 is similar to
the system 100 of figure 1 and so similar numerals are
used for similar components, but prefixed with a 2 in the
system of figure 2.

[0049] The systemis configured similarly to the system
of figure 1, but as can be seen in figure 2, a coolant line
270 is connected to the FOB detector 300 of the system
of figure 2, to deliver coolant to an interior space of the
chamber of the FOB detector 300.

[0050] The system comprises a coolant delivery line
271 for delivering a coolant to the FOB detector 300 and
acoolantreturn line 272 for the coolant fluid in the coolant
delivery line 270 to return to the coolant source 260 for
subsequent recooling to remove heat extracted from the
FOB detector.

[0051] This configuration is different to compared to
systems in which the beer in the fluid delivery lines 220
is only cooled either before the FOB detector 30 of figure
1, or after the FOB detector 30 of figure 1.

[0052] Either of those configurations have at least two
drawbacks. Firstly, if the coolant is only delivered to the
fluid delivery line 20 of figure 1 after the FOB detector,
then the FOB detector 30 remains at ambient tempera-
ture and thus there is no inhibition of microbial growth in
the FOB detector 30 by any kind of cooling.

[0053] Alternatively, the cooling line 61 could be ap-
plied to the delivery line 22 before the FOB detector 30.
However, the FOB detector 30 has a relatively large ex-
ternal surface area to enable the chamber to have a suf-
ficient size and to enable the user to see inside the cham-
berto check for the presence of foam in the FOB detector.
The FOB detector in this instance is cooler than its sur-
rounding environment and this causes it to absorb heat,
thus re-heating the already cooled beer in the FOB de-
tector. This can result in problems of condensation form-
ing on the FOB detector. This can both hinder the user
from seeing inside the FOB detector, and can also cause
undesirable liquid deposits on and around the area of the
FOB detector. Therefore, providing a coolant fluid flow
to the interior space of the new FOB detector 300 can
counter all of these effects. By cooling the interior of the
FOB detector, the effect of heat absorption from its sur-
roundings can be countered. Further, actively cooling the
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interior of the FOB detector allows the fluid inside the
FOB detector and its internal surfaces to be kept at a
lower temperature, which inhibits by microbial growth.
This results in beer which passes through the FOB de-
tector remaining fresh for longer and ultimately can result
in a reduced requirement for such regular cleaning inter-
vals as compared to the known systems.

[0054] As will be appreciated, the coolant supply 270
to the FOB detector 300 can come from the same coolant
source 260 as that provided for the fluid delivery lines
220, or from a different source. Indeed, coolant may only
be applied to the FOB detector 300 and the cooling of
the fluid delivery line 220 is optional in the novel config-
urations described. Insulation may be applied to the lines
in place of active cooling.

[0055] Figure 3 shows a cross section through an ex-
ample of an FOB detector according to certain embodi-
ments of the invention.

[0056] The FOB detector 300 comprises a chamber
310 through which beer passes on its way from a beer
source such as a keg (not shown) to a beer output device
such as a tap (not shown). The beer flows into the FOB
detector by a known fluid inlet (not shown) in figure 3 and
flows out of the FOB detector through a fluid outlet 312.
The flow path is such that the beer flows into the chamber
310, and then down and out of the outlet 312. In normal
operation, the chamber 310 is substantially filled with the
beer being dispensed. A flow path interrupter is provided.
The function of the flow path interrupter is to interrupt the
fluid flow through the FOB detector when foam is detect-
ed in the beer. In the example shown in figure 3, this flow
path interrupter is in the form of a float 320. The float is
disposed in the chamber 310 such that it can translate
in a substantially longitudinal direction as illustrated by
arrows 321. As will be understood from the figure, when
the float 320 translates in a downward direction, i.e. to-
wards the fluid outlet 312, a flow interrupting end 322,
which may be provided with a flow interrupting seal 323,
engages the fluid outlet 312 to prevent outward flow
through the fluid outlet 312. When the chamber 310 is
sufficiently full of beer during normal operation, then the
float will normally be retained at a sufficient height that
beer can flow out of the outlet 312. As is known in FOB
detectors, when foam substantially fills the chamber, then
the weight of foam displaced by the float 320 will be less
than the weight of the float 320 itself. The float will cease
to have net upward buoyancy in the chamber 310 and it
will descend to the outlet 312. This operation is well
known to the skilled person and so details of specifics of
the design of such a float and dimensions required are
not explained in any greater detail. The chamber and
float is typically designed to function with aerated, car-
bonated or still liquids with a specific gravity greater than
0.95. Although a float is illustrated, it will be appreciated
that the advantages of the novel features of the invention
can be obtained with other kinds of flow interrupter, such
as mechnically or electronically actuated valves, con-
nected to suitable sensors to close off the flow path upon
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detection of foam in the FOB detector.

[0057] Thechamber310 of the FOB detector is defined
by firstand second end walls 331 and 332 and by at least
one side wall 341, 342, which side walls will be discussed
in more detail later. As shown in the figure, the FOB de-
tector comprises a cooling fluid flow path 350. The cooling
fluid flow path passes atleast partially through the internal
space of the chamber 310, so as to guide cooling fluid
through the chamber itself and to allow the cooling fluid
to cool beer in or flowing through the chamber 310. The
cooling fluid can be any fluid suitable for use in cooling
systems as will be well known to one skilled in the art of
beverage cooling systems. In the illustrated example, the
cooling fluid flow path is provided within a pipe 351. In
the illustrated example, the cooling flow channel 350 en-
ters the chamber through an end wall 332 and exits the
chamber through the same end wall 332. However, con-
figurations can be envisaged in which the cooling flow
channel 350 enters the chamber through a first end wall
331 and exits the chamber through a second end wall
332 or vice versa. Configurations can of course be en-
visaged in which the cooling flow channel enters and/or
exits the chamber 310 via one or more side walls 341,
342 ofthe chamber 310, although these are notillustrated
in the figures. In a broad sense, the cooling fluid flow
channel can be provided in any such manner as permits
cooling fluid to flow through the internal space of the
chamber 310 to enable the cooling fluid to cool the beer
or other fluid residing in the chamber 310. The coolant
fluid can flow into the chamber via a fluid inlet 352, and
exits the fluid chamber via a cooling fluid outlet 353, and
these can be connected to any known source of cooling
fluid in a standard manner. As is generally known in FOB
detectors, when the float 320 descends into the fluid out-
let 312 it cannot be lifted again until pressure is duly
equalised in the chamber 310 and the outlet 312. Pres-
sure equalisation valves 40 and 41 are provided for this
purpose in a standard manner as is already known for
FOB detectors and so their function and operation is not
described in detail, as this will already be known to the
person skilled in the art of FOB detectors.

[0058] As can be appreciated, it is necessary for the
float 320 to have sufficient volume to provide sufficient
buoyancy to remain buoyant in the chamber 310 when
filled with beer, but it is also necessary for the float 320
to move within and around any pipe 351 provided within
the chamber 310. To descend, as illustrated, the float
320 may have a form which is configured to sit at least
partially between first 354 and second 355 portions of
the cooling flow channel 350. As shown, the cooling chan-
nel may be substantially U-shaped, but any suitable form
could also be employed, whilst configuring the float 320
to fit in and/or around the cooling flow channel as nec-
essary. The cooling channel 350 may therefore pass at
least partially through the spatial envelope of the float
320 and the float 320 may comprise one of more cutaway
portions to accommodate the cooling channel 350.
[0059] A further novel aspect of the FOB detector is
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shown in both figures 3 and 4, but will be described in
particular in relation to figure 4 in the following. As de-
scribed above, a problem which has been identified by
the inventor in relation to existing FOB detectors is that
the large surface area of the chamber 310 can cause
heat absorption into the beer inside the FOB detector
when that beer is cooler than the surrounding atmos-
phere. This is particularly relevant when the beer has
been cooled and in these cases the heat absorption can
reduce the overall cooling efficiency of the beverage de-
livery system. Thatis particularly relevant where the beer
has been cooled before entry into the FOB detector, for
example, if the FOB detector is located near to a beer
tap of the dispensing system than the cooling system. It
is also relevant of the beer source is cooled in any way,
such as a keg being stored in a cooled cellar or refriger-
ated area. Further, the described heat absorption means
that the chamber 310 of the FOB detector is not kept as
cool as it might otherwise be. A further drawback of heat
absorption by beer inside the FOB detector is that the
relatively cool outer surfaces of the FOB detector may
attract condensation from the surrounding air and that
condensation has two main drawbacks. Firstly, the walls
of the FOB detector must remain at least partially trans-
parent to allow the usertoidentify whetherthereis indeed
foam in the FOB detector or not, and whether it has been
properly reset to remove that foam when a keg has been
changed. Further, such condensation can cause pooling
of water when it drips from the FOB detector to surfaces
below the FOB detector and this can cause issues with
moisture or dampness gathering in those areas.

[0060] Having identified these drawbacks of existing
FOB detector designs, the inventor devised a double-
walled chamber as shown in the figures. As such, the
FOB detector 300 is provided with a chamber which has
a wall which is a double-wall comprising an inner wall
342 and an outer wall 341 and a void between the inner
and outer walls, the void at least partially surrounding
some or all of the fluid flow path through which the beer
in the chamber flows. As shown in figure 4, an outer wall
341 is provided at an outer side of an inner wall 342.
Avoid 360 is formed in between those inner and outer
walls. The void is preferably filled with either a gas, oris
provided with a vacuum, or at least a partial vacuum rel-
ative to the surrounding atmosphere. Any material which
assists with thermal insulation can be provided in the void
if necessary. However, it is preferred that a gas is used
which does not reduce transparency of the overall wall
structure. For the reasons described above, the first and
second, inner and outer, walls, 341 and 342 are prefer-
ably transparent in order to allow the user to see inside
the chamber 310 of the FOB detector. If transparency is
not relevant in a particular installation, any material hav-
ing a lower coefficient of thermal conductivity than the
inner 342 and/orouter 341 walls can assist with improving
the thermal insulation of the chamber 310 and so pro-
vides the benefits described in that regard. However, it
is preferred that a transparent gas such as air is provided
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in the void to assist with thermal insulation. Figures 3 and
4 illustrate a particular construction of FOB detector
which can provide this double-walled chamber. However,
other constructions can be envisaged. The void 360 is
ideally a sealed and enclosed space in order to contain
the gas provided within it. However, at least some of the
thermal insulation benefit could be provided if the space
360 is not perfectly sealed from the surrounding environ-
ment. In the FOB detector illustrated, the inner wall 342
is configured to abut against at least one of the end walls
331 and 332. One or more seals 333 and 334 may be
provided at a region where the inner wall abuts or other-
wise engages with either or both of the end walls 331
and 332.

[0061] Outer wall 341 can also be provided with a
means of engagement with the end walls 331 and/or 332.
As illustrated, it can beneficial for the outer wall 341 to
have one or more of its inner surfaces engage with an
outer surface 335 or 336 of one or more of the end walls
331 and 332. Again, a seal 337 or 338 may be provided
between the outer wall and one or more of the end walls
331 and 332. The engagement of an outer wall 341 with
the any of the one or more end walls may be via radially
facing mating faces of the respective components. As
will be appreciated from figure 4 and figure 3, this con-
struction can enable the walls to be assembled in a sub-
stantially longitudinal or axial direction of the substantially
cylindrically shaped FOB detector, in the direction as il-
lustrated by arrows 321.

[0062] As can be seen infigure 4, one or more tie bars
371, 372, may be provided to retain one or more of the
end walls 331, 332 in contact with the one or more cham-
berwalls 341 and 342. The tie bars 371 and/or 372 is/are
generally arranged to retain the assembly together by
longitudinal tension. As will be appreciated from the fig-
ure, the abutting of the end walls on the inner wall in the
arrangement illustrated provides a reaction force so that
the end wall is retained between the inner wall 342 and
a retaining means located on the tie bars. For example,
afirstend wall, 332, may be retained between an abutting
end of inner wall 342 and one or more fixing means 372
and 373. Similarly, end wall 341 may be retained between
fixing means 374 and 375 and the inner wall 342. As will
be appreciated, other arrangements are possible, in
which, for example, the end wall may abut both of the
inner 342 and outer 341 walls. The tie bars may be formed
as threaded bars with separable engagement means at
both ends, or may be in a form of a nut and bolt formation,
or other fixing means such as rivets or circlips could of
course be incorporated. In general, the tie bars act to
provide a longitudinal tension force holding the assembly
together in the longitudinal direction. Lateral alignment
of an end wall and a side wall of the device may be pro-
vided by the structure of the one or more end walls. Such
alignment means can include the mating faces for the
outer wall provided on the one or more end walls. These
cause alignment with the outer wall 341. One or more
lips 339A or 339B may also be provided to align one or
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more of the end walls 331 and 332 with the inner wall
342 orouterwall 341. As willbe appreciated, as illustrated
in figure 4, one or more seals 381, 382, 383, 384, may
be provided on one or more of the tie bars to prevent fluid
egress along the longitudinal direction of the bores pro-
vided in the end walls which accommodate the tie bar or
tie bars. Similar seals may be provided on the cooling
pipe 351 for the same purpose.

[0063] The fob detector 300 can of course be integrat-
ed into the system described in relation to Figure 2. How-
ever, as will be appreciated, the internal cooling of the
FOB detector can be implemented in the absence of the
double walled chamber and vice versa. However, when
both of these aspects are implemented together, they
provide a particularly advantageous arrangement.
[0064] Although a specific form and arrangement of
foam detection device and beer dispensing system is
shown in the figures, it will be appreciated that various
changes could be made to the device shown whilst still
performing the function of the present invention as de-
fined in the appended claims.

[0065] Combinations of features also envisaged are
described by the following numbered clauses:

1. Afoam detection device for abeverage dispensing
system comprising:

a chamber comprising:

achamber wall, a fluid inlet and a fluid outlet
and a fluid flow path passing from the fluid
inlet, into and through the chamber, and out
of the fluid outlet of the chamber;

a flow path interrupter disposed in the fluid
flow path within the chamber and configured
to interrupt the flow path from the fluid inlet
to the fluid outlet of the chamber upon de-
tection of foam in the chamber;

wherein the chamber wall is a double-wall
comprising an inner wall and an outer wall
and a void between the inner and outer
walls, wherein the void at least partially sur-
rounds the fluid flow path through the cham-
ber.

2. A foam detection device according to clause 1,
wherein the flow path interrupter is a float, the float
being disposed in the chamber and configured to
translate in the fluid chamber to open and close the
fluid flow path.

3. A foam detection device according to clause 1 or
clause 2, wherein the inner and outer walls of the
chamber are arranged such that the void defined be-
tween the inner wall and the outer wall is a sealed
enclosed space.
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4. A foam detection device according to clause 3,
wherein the sealed enclosed space comprises a gas
or a vacuum.

5. Afoam detection device according to any of claus-
es 1 to 4, wherein the void between the inner wall
and the outer wall has a lower coefficient of thermal
conductivity than the inner and/or outer wall.

6. Afoam detection device according to any of claus-
es 1 to 3 or 5, wherein the void between the inner
wall and the outer wall is a filled void and comprises
a material having a lower coefficient of thermal con-
ductivity than the inner and/or outer wall.

7. A foam detection device according to any preced-
ing clause, wherein the inner wall and the outer wall
are configured such that a lateral dimension of the
void defined between the inner wall and the outer
wall is less than 1/10 of a lateral dimension of the
chamber.

8. A foam detection device according to any preced-
ing clause, wherein the void extends over at least 74
of the fluid flow path through the chamber in an axial
direction of the chamber, more preferably the void
extends over at least ¥z of the length of the fluid flow
path through the chamber in an axial direction of the
chamber.

9. Afoam detection device according to any preced-
ing clause, wherein the void extends over substan-
tially all of the fluid flow path through the chamber in
an axial direction of the chamber.

10. A foam detection device according to any pre-
ceding clause, wherein the inner wall and/or the out-
er wall each comprise a substantially transparent
material.

11. A foam detection device according to any pre-
ceding clause, wherein the inner wall is configured
to have a greater structural strength than the outer
wall.

12. A foam detection device according to any pre-
ceding clause, wherein the inner wall and the outer
wall each have a thickness, the inner wall having a
greater thickness than the outer wall.

13. A foam detection device according to any pre-
ceding clause, wherein the chamber comprises at
least one end wall.

14. A foam detection device according to clause 13,
wherein at least one of the inner and outer walls
abuts an inner face of the end wall of the chamber.
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15. A foam detection device according to clause 14,
wherein an inner face of the outer wall mates with
an outer face of the at least one end wall.

16. A foam detection device according to clause 13,
wherein the chamber comprises a first end wall at a
first longitudinal end of the chamber and a second
end wall ata second longitudinal end of the chamber.

17. A foam detection device according to clause 16,
wherein at least one of the inner and outer walls
abuts an inner face of the first end wall and/or an
inner face of the second end wall.

18. A foam detection device according to clause 17,
wherein at least one inner surface of the outer wall
mates with an outer face of the first end wall and an
outer face of the second end wall.

19. A foam detection device according to clause 17
wherein a seal is provided between the end of the
abutting wall and the first and/or second end wall.

20. A foam detection device according to clause 18,
wherein a seal is provided between the end of the
outer wall and the first and/or second end wall.

21. A foam detection device according to any pre-
ceding clause, wherein the first end wall and the sec-
ond end wall each comprise an internal face and a
side face, and wherein the inner wall is attachable
tothe internalface ofthe firstend wall and the internal
face of the second end wall, and wherein the outer
wall is attachable to the side face of the first end wall
and the side face of the second end wall.

22. A foam detection device for a beverage dispens-
ing system comprising:

a chamber comprising a fluid inlet, a fluid outlet,
and a fluid flow path passing from the fluid inlet,
into and through the chamber, and out of the
fluid outlet of the chamber;

a flow path interrupter disposed in the fluid flow
path within the chamber and configured to inter-
rupt the flow path from the fluid inlet to the fluid
outlet of the chamber upon detection of foam in
the chamber;

a cooling fluid flow path passing at least partially
through the chamber and configured to permit
heat transfer between the fluid flow path and the
cooling fluid flow path.

The fluid flow path may be a fluid flow channel.

23. A foam detection device according to clause 22,
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wherein the flow path interrupter is a float, the float
being disposed in the chamber and configured to
translate in the chamber to open and close the fluid
flow path.

24. A foam detection device according to clause 22
or clause 23, wherein the cooling flow path enters
the chamber via an end wall of the chamber.

25. A foam detection device according to any of
clauses 22 to 24, wherein the cooling flow path exits
the chamber via an end wall of the chamber.

26. A foam detection device according to clause 25,
wherein the cooling flow path enters the chamber
via a secondary end wall of the chamber and exits
the chamber via a primary end wall of the chamber.

27. A foam detection device according to clause 25,
wherein the cooling flow path both enters and exits
the chamber via the same end wall of the chamber.

28. A foam detection device according to any of
clauses 22 or 23, wherein the cooling flow path en-
ters the chamber via a side wall of the chamber.

29. A foam detection device according to any of
clauses 20 to 26, wherein the cooling flow path is a
cooling pipe.

30. A foam detection device according to clause 29,
wherein the cooling pipe is substantially U-shaped
such that it defines a curved end and two substan-
tially parallel arms.

31. A foam detection device according to clause 29
when dependent on clause 23, wherein the float and
the cooling pipe are configured such that the float
can be located between the two substantially parallel
arms of the cooling pipe, and the float is moveable
towards or away from the curved end of the cooling
pipe between the two-parallel arms.

32. Afoam detection device according to clause 22,
wherein the chamber further comprises a first end
wall and a second end wall, and at least one tie rod,
the tie rod being configured to connect the first end
wall to the second end wall.

33. Afoam detection device according to clause 22,
wherein the chamber comprises two tie rods, the two
tie rods being arranged to each side of a plane de-
fined by the cooling pipe, such that the float is located
between the two tie rods.

34. A beverage dispensing system comprising:

a fluid source, the fluid source being configured
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to contain fluid;

a fluid dispensing line, the fluid dispensing line
being connectable to the fluid source to allow
fluid to leave the fluid source through the fluid
dispensing line;

a fluid dispensing means, the fluid dispensing
means being connectable to the fluid dispensing
line and being operable to restrict or allow fluid
to pass through the fluid dispensing means;

afoam detection device as described in any pre-
ceding clause, the foam detection device being
arranged in the fluid dispensing line, such that
fluid passing from the fluid source passes
through the foam detection device before pass-
ing to the fluid dispensing means.

35. A fluid dispensing system according to clause
34, wherein the fluid dispensing line comprises a first
part and a second part, the first and second parts
being attached to the foam detection device and ar-
ranged such that fluid passes from the fluid source,
through the first part of the fluid dispensing line, then
through the foam detection device, then through the
second part of the fluid dispensing line, to the fluid
dispensing means.

36. A fluid dispensing system according to clause 34
or clause 35, wherein the fluid dispensing system
further comprises a first coolant source and a first
coolantline, the first coolant source being configured
todeliver coolant fluid, and the first coolant line being
connectable to the first coolant source to allow cool-
ant fluid to leave the first coolant source through the
first coolant line, the first coolant line being arranged
such that it is in thermal contact with the first part
and/or the second part of the line.

37. A fluid dispensing system according to any of
clauses 34 to 36, when including a foam detection
device as described in any of clauses 22 to 33,
wherein the fluid dispensing system further compris-
es a second coolant line, the second coolant line
being connectable to the cooling flow path of the
foam detection device such that the second coolant
line and the cooling flow path are in fluid communi-
cation with each other.

38. A fluid dispensing system according to clause
20, wherein the second coolant line is connected to

a second coolant source.

39. A kit of parts for the device of any of clauses 1
to 21, comprising at least:

an inner wall;



17
an outer wall;
a fluid inlet and a fluid outlet;
a flow interrupter;
the kit of parts being configured such that, when as-
sembled, the inner wall, outer wall, the fluid inlet,
fluid outlet and flow interrupter provide the device of

any of clauses 1 to 21.

40. A kit of parts for the device of any of clauses 22
to 33, comprising at least:

a chamber part; and
a cooling flow path part
the kit of parts being configured such that, when as-

sembled, the chamber and cooling flow path provide
the device of any of clauses 22 to 33.

Claims

A foam detection device for a beverage dispensing
system comprising:

a chamber comprising:

achamber wall, a fluid inlet and a fluid outlet
and a fluid flow path passing from the fluid
inlet, into and through the chamber, and out
of the fluid outlet of the chamber;

a flow path interrupter disposed in the fluid
flow path within the chamber and configured
to interrupt the flow path from the fluid inlet
to the fluid outlet of the chamber upon de-
tection of foam in the chamber;

wherein the chamber wall comprises a dou-
ble-wall comprising aninner walland an out-
er wall and a void between the inner and
outer walls, wherein the void at least par-
tially surrounds the fluid flow path through
the chamber.

Afoam detection device according to claim 1, where-
in the flow path interrupter is a float, the float being
disposed in the chamber and configured to translate
in the fluid chamber to open and close the fluid flow
path.

Afoam detection device accordingto claim 1 or claim
2, wherein the inner and outer walls of the chamber
are arranged such that the void defined between the
inner wall and the outer wall is a sealed enclosed
space.
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A foam detection device according to claim 3, where-
in the sealed enclosed space comprises a gas or a
vacuum, wherein the void between the inner wall and
the outer wall preferably has a lower coefficient of
thermal conductivity than the inner and/or outer wall.

A foam detection device according to any of claims
1 to 4, wherein the void between the inner wall and
the outerwallis a filled void and comprises a material
having a lower coefficient of thermal conductivity
than the inner and/or outer wall.

A foam detection device according to any preceding
claim, wherein the inner wall and the outer wall are
configured such that a lateral dimension of the void
defined between the inner wall and the outer wall is
less than 1/10 of a lateral dimension of the chamber.

A foam detection device according to any preceding
claim, wherein the void extends over at least 4 of
the fluid flow path through the chamber in an axial
direction of the chamber, more preferably the void
extends over at least ¥z of the length of the fluid flow
path through the chamber in an axial direction of the
chamber, more preferably the void extends over sub-
stantially all of the fluid flow path through the cham-
ber in an axial direction of the chamber.

A foam detection device according to any preceding
claim, wherein the inner wall and/or the outer wall
each comprise a substantially transparent material.

A foam detection device according to any preceding
claim, wherein the inner wall and the outer wall each
have a thickness, the inner wall having a greater
thickness than the outer wall, wherein the inner wall
is preferably configured to have a greater structural
strength than the outer wall.

A foam detection device according to any preceding
claim, wherein the chamber comprises at least one
end wall, wherein at least one of the inner and outer
walls preferably abuts an inner face of the end wall
of the chamber, and wherein an inner face of the
outer wall preferably mates with an outer face of the
at least one end wall.

A foam detection device according to claim 10,
wherein the chamber comprises a first end wall at a
first longitudinal end of the chamber and a second
end wall ata second longitudinal end of the chamber.

A foam detection device according to claim 11,
wherein at least one of the inner and outer walls
abuts an inner face of the first end wall and/or an
inner face of the second end wall, wherein at least
one inner surface of the outer wall preferably mates
with an outer face of the first end wall and an outer
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face of the second end wall, wherein a seal is pref-
erably provided between the end of the abutting wall
and the first and/or second end wall, and wherein a
seal is preferably provided between the end of the
outer wall and the first and/or second end wall. 5

13. Afoam detection device according to any preceding
claim, wherein the first end wall and the second end
wall each comprise an internal face and a side face,
and wherein the inner wall is attachable to the inter- 70
nal face of the first end wall and the internal face of
the second end wall, and wherein the outer wall is
attachable to the side face of the first end wall and
the side face of the second end wall.
15

14. A beverage dispensing system comprising:

a fluid source, the fluid source being configured

to contain fluid;

a fluid dispensing line, the fluid dispensing line 20
being connectable to the fluid source to allow
fluid to leave the fluid source through the fluid
dispensing line;

a fluid dispensing means, the fluid dispensing
means being connectable to the fluid dispensing 25
line and being operable to restrict or allow fluid

to pass through the fluid dispensing means;

a foam detection device as claimed in any pre-
ceding claim, the foam detection device being
arranged in the fluid dispensing line, such that 30
fluid passing from the fluid source passes
through the foam detection device before pass-

ing to the fluid dispensing means.

15. A kit of parts for the device of any of claims 1 to 14, 35
comprising at least:

an inner wall;

an outer wall;

a fluid inlet and a fluid outlet; 40
a flow interrupter;

the kit of parts being configured such that, when as-
sembled, the inner wall, outer wall, the fluid inlet,
fluid outlet and flow interrupter provide the device of 45
any of claims 1 to 14.

50
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