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(54) APPARATUS AND METHOD FOR SANITISATION OF BREWERY CONTAINERS

(57) Apparatus and method for the sanitisation of
brewery containers, the apparatus comprising a
high-pressure spray lance (14) for application of a wash-
ing liquid (20) against internal surfaces (18) of a brewery
container. The spray lance (14) is elongate to allow it to
be introduced into an opening (12, 22) of a brewery con-
tainer. A spray lance head (16) is provided with a plurality
of washing liquid ejection orifices (26, 28, 30); and a com-
pressed air ejection orifice (32) is located upstream of

the spray lance head (16). The ejected compressed air
forces excess washing liquid from the internal surfaces
(18) during the cleaning process. Furthermore, the posi-
tioning of the compressed air ejection orifice (32) proxi-
mate the point of connection between the spray lance
(14) and ist disengageable head (16) prevents ingress
of the washing liquid into the interior of the spray lance
(14).
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Description

[0001] The present invention relates to apparatus for
the sanitisation of brewery containers and particularly,
though not exclusively, to an apparatus for applying ultra-
high pressure water jets to sanitise the internal surfaces
of beer casks or kegs.
[0002] In the United Kingdom alone the number of beer
containers in circulation is of the order of eight million,
most of which are wholly owned by brewing companies.
Two basic types of container are used: (i) unpressurised
casks, which are gravity-filled with finished fermented
beer and clarified in situ with finings; and (ii) pressurised
kegs, which are quiet-filled (usually upside-down) under
back -pressure with stabilised, filtered, and usually pas-
teurised beer. Cask beer has a shelf life of between 4
and 6 weeks, whereas the keg product can last from 10
to 16 weeks.
[0003] The cost of a stainless steel beer container in
the United Kingdom (in 2019) is typically in excess of
£40. Therefore, the container population held by larger
brewing companies may be among its most valuable fi-
nancial assets, with a value running to several million
pounds. Despite this, the nature of the industry is such
that beer containers are inevitably subjected to significant
impact damage during handling, storage and transpor-
tation, thereby eroding the value of these assets and,
sometimes, putting strain on a brewing company’s cash
flow.
[0004] In order to address the above problem, a busi-
ness model has evolved within the industry whereby larg-
er container handling companies have bulk-purchased
container populations from brewing company customers
and rented those containers back to the customer on a
"fee-per-fill" basis. This model allows brewing company
customers to release capital tied up in their container
assets and reinvest it in other parts of their business.
[0005] Each container supplied for rental must to be
internally washed to remove any beer residues, soiling,
inorganic scale, and protein. Furthermore, those internal
surfaces must be sanitised to substantially eliminate mi-
croorganisms that could otherwise spoil the contained
beer product.
[0006] Hitherto, this internal cleaning process has re-
lied on the following combination of energy sources for
effective cleaning and sanitisation:

(i) Mechanical energy: water jets impinging on the
internal surfaces;
(ii) Chemical energy: mineral acid to de-scale, and
alkali to dissolve and disperse protein; and
(iii) Heat energy: hot water for casks, high-pressure
wet steam for kegs.

[0007] The devisor of the present invention has devel-
oped a new apparatus for the sanitisation of internal sur-
faces of brewery containers which, advantageously, ob-
viates the need for any chemical cleaning media or heat

energy, and reduces waste effluent. The resultant envi-
ronmental and cost benefits are derived without any com-
promise in the quality or effectiveness of the cleaning
process.
[0008] According to a first aspect of the present inven-
tion there is provided an apparatus for cleaning the in-
ternal surfaces of brewery containers, comprising a high-
pressure spray lance for application of a washing liquid
against internal surfaces of a brewery container; the
spray lance comprising:

(i) an elongate spray lance body having a longitudinal
axis, and being shaped and dimensioned to facilitate
its at least partial introduction into a brewery contain-
er;
(ii) a spray lance head provided at a downstream
distal end of the spray lance body, the spray lance
head comprising a plurality of washing liquid ejection
orifices; and
(iii) at least one compressed air ejection orifice pro-
vided upstream of said plurality of washing liquid
ejection orifices.

[0009] Optionally, the elongate spray lance body is ro-
tatable about its longitudinal axis.
[0010] Optionally, the elongate spray lance body is
translatable back and forth along its longitudinal axis.
[0011] Optionally, said rotation and/or translation
movements of the elongate spray lance body are imple-
mented by a robotic arm which is connectable thereto at
a position upstream of said at least one compressed air
ejection orifice.
[0012] Optionally, the washing liquid ejection orifices
are distributed circumferentially on the spray lance head
relative to said longitudinal axis of the elongate spray
lance body.
[0013] Optionally, the washing liquid ejection orifices
are arranged so as to each eject liquid at differing angles
relative to said longitudinal axis of the elongate spray
lance body.
[0014] Optionally, three washing liquid ejection orifices
are provided on the spray lance head.
[0015] In some embodiments, one of the washing liquid
ejection orifices has a diameter of 0.7 mm, and two of
the washing liquid ejection orifices has a diameter of 0.6
mm.
[0016] Optionally, at least one of the washing liquid
ejection orifices is arranged so as to eject liquid substan-
tially radially relative to said longitudinal axis of the elon-
gate spray lance body.
[0017] Optionally, at least one of the washing liquid
ejection orifices is arranged so as to eject liquid in a gen-
erally forward direction whereby its ejection angle relative
to said longitudinal axis of the elongate spray lance body
is less than 90 degrees.
[0018] For example, in some embodiments the forward
ejection angle relative to said longitudinal axis is 30 de-
grees.
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[0019] Optionally, at least one of the washing liquid
ejection orifices is arranged so as to eject liquid in a gen-
erally rearward direction whereby its ejection angle rel-
ative to said longitudinal axis of the elongate spray lance
body is more than 90 degrees.
[0020] For example, in some embodiments the rear-
ward ejection angle relative to said longitudinal axis is
150 degrees.
[0021] Optionally, a washing liquid conduit extends
longitudinally along the longitudinal axis of the elongate
spray lance body from the spray lance head and is con-
nectable to a washing liquid source.
[0022] Optionally, a compressed air conduit extends
longitudinally along the elongate spray lance body from
the said at least one compressed air ejection orifice and
is connectable to a compressed air source.
[0023] Optionally, the compressed air conduit is annu-
lar and extends coaxially relative to the washing liquid
conduit.
[0024] Optionally, the at least one compressed air ejec-
tion orifice is arranged so as to eject compressed air sub-
stantially radially relative to said longitudinal axis of the
elongate spray lance body.
[0025] Optionally, the spray lance head is selectively
disengageable from the spray lance body at a longitudi-
nal position lying upstream of said plurality of washing
liquid ejection orifices, and downstream of said at least
one compressed air ejection orifice.
[0026] It will be appreciated that the ejected com-
pressed air provides two advantages. Firstly, it forces
excess washing liquid from the interior surfaces of the
beer keg or cask during the cleaning process. Secondly,
the positioning of the compressed air ejection orifices
proximate the point of connection between the spray
lance body and the disengageable head prevents ingress
of the washing liquid into the interior of the spray lance
body.
[0027] According to a second aspect of the present
invention there is provided a method for cleaning the in-
ternal surfaces of brewery containers, the method com-
prising:

(i) providing an apparatus according to the first as-
pect and connecting same to a pump for pumping a
washing liquid;
(ii) moving the spray lance head into a brewery con-
tainer via an access opening;
(iii) ejecting a washing liquid from said plurality of
washing liquid ejection orifices against the interior
surfaces of a brewery container; and
(iv) ejecting compressed air from the at least one
compressed air ejection orifice.

[0028] Optionally, the step of ejecting a washing liquid
from said plurality of washing liquid ejection orifices is
initiated once the spray lance head is in a predetermined
internal position within a brewery container.
[0029] In some embodiments, the predetermined in-

ternal position within a brewery container is proximate its
access opening. In other embodiments, the predeter-
mined internal position may be a point which is remote
from its access opening; or at an intermediate position
between the two.
[0030] Optionally, the step of ejecting compressed air
from the at least one compressed air ejection orifice is
performed contemporaneously with the step of ejecting
a washing liquid from said plurality of washing liquid ejec-
tion orifices.
[0031] Optionally, the washing liquid is ejected from
the plurality of washing liquid ejection orifices at a pres-
sure in the range of 200,000 to 300,000 kPa.
[0032] In an exemplary embodiment, the washing liq-
uid is ejected at a pressure of 250,000 kPa (2500 Barg).
It will be appreciated that this pressure is sufficiently high
to not only remove all scale and debris from the interior
walls of a brewery container, but also to kill any microor-
ganisms present within a brewery container by rupturing
their cell walls.
[0033] Optionally, the compressed air is ejected from
the at least one compressed air ejection orifice at a pres-
sure in the range of 250 to 350 kPa.
[0034] In an exemplary embodiment, the compressed
air is ejected at a pressure of 300 kPa (3 Barg).
[0035] Optionally, the method comprises rotating the
spray lance head at a rate in the range of 500 to 1,000
RPM.
[0036] In an exemplary embodiment, the rate of rota-
tion of the spray head is 750 RPM.
[0037] Optionally, the method comprises translating
the spray lance head longitudinally within a brewery con-
tainer at a speed in the range of 25 to 75 mm/s.
[0038] In an exemplary embodiment, the translation
speed of the spray head is 50 mm/s such that a single
wash cycle may last for approximately 15 seconds. It will
be appreciated that a combined translation and rotation
movement of the spray head ensures that only three
washing liquid election orifices directed at different an-
gles can nevertheless provide complete internal cover-
age against the internal surfaces of a brewery container.
[0039] Optionally, the washing liquid is water.
[0040] Advantageously, the use of towns water alone
as the washing liquid eliminates any environmental is-
sues relating to the disposal of harmful effluent which is
otherwise required when using chemical additives.
[0041] Further features and advantages of the first and
second aspects of the present invention will become ap-
parent from the claims and the following description.
[0042] Embodiments of the present invention will now
be described by way of example only, with reference to
the following diagrams, in which:-

Fig. 1 shows a spray lance head within the interior
of a beer cask and ejecting a washing liquid against
its internal surfaces;

Fig. 2 shows a spray lance head entering the interior
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of a beer keg;

Fig. 3 is a sectional view through the longitudinal axis
of a spray lance head and body, and showing the
ejection positions and directions for the washing liq-
uid and compressed air, respectively;

Fig. 4 is a part-sectional view through the longitudinal
axis of the spray lance body showing the manner of
its connection with the interchangeable spray lance
head, and its coupling for connection to a robotic
controlling arm (not shown);

Fig. 5 shows a beer cask being having been trans-
ported, via a conveyor system, to a cleaning zone
where it is clamped in position whilst interior cleaning
is performed; and

Fig. 6 is a flow chart summarising how the cleaning
method of the present invention forms part of a wider
brewery container processing system.

[0043] As shown in Fig. 1, a beer cask 10 is provided
with an opening in the form of a shive hole 12. Once
opened, the shive hole 12 allows an elongate spray lance
body 14 to be inserted (horizontally or vertically depend-
ent on the cask’s orientation) into the interior of the cask
10 such that its associated spray lance head 16 is spaced
from the interior surfaces 18 of the cask 10. A washing
liquid is ejected from orifices 20 distributed around the
spray lance head 16 in the form of jets 20 of ultra-high
pressure water. Those jets 20 of water impact against all
internal surfaces 18 of the cask 10 to clean and sanitise
those surfaces 18 as will be described in further detail
below.
[0044] Fig. 2 shows a beer keg 100 provided with an
opening 22 formed following removal of its spear. The
opening allows the elongate spray lance body 14 to be
inserted (horizontally or vertically dependent on the keg’s
orientation) into the interior of the keg 100 such that the
spray lance head 16 will be spaced from the interior sur-
faces 18 of the keg 100. Ultra-high pressure water jets
are then used to clean and sanitise those surfaces 18 in
like manner to that described briefly above, and in further
detail below. Also shown in Fig. 2 is an end of the elongate
spray lance body 14 most distal to the spray lance head
16 to which, in use, is connected to a robotic controlling
arm (not shown).
[0045] Fig. 3 shows a more detailed view of the internal
structure of the spray lance body 14 and its detachable
spray lance head 16. A washing liquid conduit 24 extends
longitudinally along the internal central longitudinal axis
X-X of the spray lance body 14. Water is pumped through
the conduit 24 to the spray lance head 16 from a water
source and pump (neither shown).
[0046] Three water ejection orifices 26, 28, 30 are dis-
tributed around the spray lance head 16, each orifice
being orientated to eject water at a different angular di-

rection relative to the central longitudinal axis X-X. A first
water ejection orifice 26 is orientated to eject water sub-
stantially radially with respect to the central longitudinal
axis X-X. A second water ejection orifice 28 is orientated
to eject water in a generally forward direction whereby
the ejection angle relative to the central longitudinal axis
X-X is substantially 30 degrees. A third water ejection
orifice 30 is orientated to eject water in a generally rear-
ward direction whereby the ejection angle relative to the
central longitudinal axis X-X is substantially 150 degrees.
All three water ejection orifices 26, 28, 30 are spaced
apart both longitudinally and circumferentially. The cir-
cumferential spacing may be equal, i.e. whereby each
orifices 26, 28, 30 is spaced from both of its neighbouring
orifices by an angle of 120 degrees. In one embodiment,
a satisfactory degree of cleaning has been achieved by
means of three water ejection orifices 26, 28, 30 having
round (Type S) stainless nozzles having diameters of
0.6mm and/or 0.7mm, and wherein water is ejected at a
pressure of 250,000 kPa (2,500 Barg).
[0047] However, alternative spray pressure, total num-
bers of water ejection orifices, and differing spacings and
angular orientations thereof are all possible dependent
on factors such as the container’s internal volume, its
surface profile, its degree of soiling, or other considera-
tions.
[0048] Also shown in Fig. 3 is two diametrically op-
posed compressed air ejection orifices 32 formed in the
spray lance body 14, and extending radially with respect
to its central longitudinal axis X-X. An annular com-
pressed air conduit 34 extends coaxially around the
washing liquid conduit 24. Compressed air is pumped
through the conduit 34 to the orifices 32 from an air source
and pump (neither shown).
[0049] Four compressed air ejection orifices 32 are
equally distributed at 90 degree intervals around the
spray lance body 14, each orifice 32 being orientated to
eject compressed air generally radially with respect to
the central longitudinal axis X-X. The compressed air
ejection orifices 32 are located on the spray lance body
14 proximate the point of connection (see circled part of
Fig. 4) between spray lance body 14 and the spray lance
head 16.
[0050] The combined length of the spray lance body
14 and spray lance head 16 may be of the order of
750mm. A coupling member 40 is shown in Fig. 4 for
connecting the spray lance body 14 to a robotic control-
ling arm (not shown).
[0051] In use, a brewery container - such as a beer
cask 10 as shown in Fig. 5 - is transported, via a conveyor
system 50, to a cleaning zone 60 where its opening is
located automatically and, if necessary, the cask 10 is
re-orientated to present its shive hole opening 12 toward
the robotic controlling arm and its associated spray lance
body 14. The shive hole opening 12 of the cask 12 to be
cleaned is located optically (e.g. by a laser beam) and
once the correct position is verified, the cask 10 is then
secured against movement by a horizontal and vertical
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clamps of a clamping apparatus 70 ready for commence-
ment of the cleaning process.
[0052] The robotic arm (not shown) advances the
spray lance body 14 towards the shive hole opening 12
until its spray lance head 16 reaches a desired position
within the interior of the cask 10. A Hammelmann® HDP
174 series pump is used to generate ultra-high pressure
water jets 20. These are ejected from the spray nozzles
26, 28, 30 of the spray lance head 16 (e.g. at a pressure
of 250,000 kPa, and flow rate of 30 litres/minute) whilst
the spray lance head 16 is simultaneously rotated (e.g.
at 750 RPM) or oscillated, and translated longitudinally
towards and/or away from the shive hole opening 12 (e.g.
at a speed of 50mm/s).
[0053] As the ultra-high pressure water jets 20 are
ejected from the spray lance head 16, compressed air is
simultaneously ejected from the compressed air ejection
orifices 32 located on the spray lance body 14. The eject-
ed compressed air forces excess water away from the
interior surfaces of the cask 10 during the cleaning proc-
ess. Advantageously, the ejected compressed air also
forces water away from the interface between the spray
lance body 14 and the spray lance head 16 to avoid in-
gress of water and debris into the interior of the spray
lance itself.
[0054] The total time taken to complete cleaning cycle
will vary dependent on the type and size of brewery con-
tainer being cleaned. For example, the travel distance
for the spray lance head 16 within a 30 litre keg will be
approximately 325mm, increasing to 580mm for a 100
litre keg. Meanwhile, the travel distance for the spray
lance head 16 within a 9 gallon cask will be approximately
392mm. In some cases - e.g. dependent on the degree
of soiling - multiple cleaning passes/cycles may be re-
quired.
[0055] It will be appreciated that the linear and rota-
tional speeds of the spray lance head 16, its nozzle char-
acteristics, and the water pressures are all variables
which can be empirically derived to provide optimal
cleaning and sanitisation performance for any given
brewery container.
[0056] Although particular embodiments of the inven-
tion have been disclosed herein in detail, this has been
done by way of example and for the purposes of illustra-
tion only. The aforementioned embodiments are not in-
tended to be limiting with respect to the scope of append-
ed claims. Indeed, it is contemplated by the inventor that
various substitutions, alterations, and modifications may
be made to the invention without departing from the
scope of the invention as defined by the claims.

Claims

1. An apparatus for cleaning the internal surfaces of
brewery containers, comprising a high-pressure
spray lance for application of a washing liquid against
internal surfaces of a brewery container; the spray

lance comprising:

(i) an elongate spray lance body having a longi-
tudinal axis, and being shaped and dimensioned
to facilitate its at least partial introduction into a
brewery container;
(ii) a spray lance head provided at a downstream
distal end of the spray lance body, the spray
lance head comprising a plurality of washing liq-
uid ejection orifices; and
(iii) at least one compressed air ejection orifice
provided upstream of said plurality of washing
liquid ejection orifices.

2. An apparatus according to claim 1, wherein the elon-
gate spray lance body is rotatable about its longitu-
dinal axis.

3. An apparatus according to claim 1 or 2, wherein the
elongate spray lance body is translatable back and
forth along its longitudinal axis.

4. An apparatus according to claim 3, wherein said ro-
tation and/or translation movements of the elongate
spray lance body are implemented by a robotic arm
which is connectable thereto at a position upstream
of said at least one compressed air ejection orifice.

5. An apparatus according to any preceding claim,
wherein the washing liquid ejection orifices are ar-
ranged so as to each eject liquid at differing angles
relative to said longitudinal axis of the elongate spray
lance body.

6. An apparatus according to any preceding claim,
wherein

(i) at least one of the washing liquid ejection or-
ifices is arranged so as to eject liquid substan-
tially radially relative to said longitudinal axis of
the elongate spray lance body; and/or;
(ii) at least one of the washing liquid ejection
orifices is arranged so as to eject liquid in a gen-
erally forward direction whereby its ejection an-
gle relative to said longitudinal axis of the elon-
gate spray lance body is less than 90 degrees;
and/or
(iii) at least one of the washing liquid ejection
orifices is arranged so as to eject liquid in a gen-
erally rearward direction whereby its ejection an-
gle relative to said longitudinal axis of the elon-
gate spray lance body is more than 90 degrees.

7. An apparatus according to any preceding claim,
wherein a washing liquid conduit extends longitudi-
nally along the longitudinal axis of the elongate spray
lance body from the spray lance head and is con-
nectable to a washing liquid source.
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8. An apparatus according to any preceding claim,
wherein a compressed air conduit extends longitu-
dinally along the elongate spray lance body from the
said at least one compressed air ejection orifice and
is connectable to a compressed air source.

9. An apparatus according to claim 8, wherein the com-
pressed air conduit is annular and extends coaxially
relative to the washing liquid conduit.

10. An apparatus according to claim 9, wherein the at
least one compressed air ejection orifice is arranged
so as to eject compressed air substantially radially
relative to said longitudinal axis of the elongate spray
lance body.

11. An apparatus according to any preceding claim,
wherein the spray lance head is selectively disen-
gageable from the spray lance body at a longitudinal
position lying upstream of said plurality of washing
liquid ejection orifices, and downstream of said at
least one compressed air ejection orifice.

12. A method for cleaning the internal surfaces of brew-
ery containers, the method comprising:

(i) providing an apparatus according to any of
claims 1 to 11 and connecting same to a pump
for pumping a washing liquid;
(ii) moving the spray lance head into a brewery
container via an access opening;
(iii) ejecting a washing liquid from said plurality
of washing liquid ejection orifices against the in-
terior surfaces of a brewery container; and
(iv) ejecting compressed air from the at least one
compressed air ejection orifice.

13. A method according to claim 12, wherein the step of
ejecting a washing liquid from said plurality of wash-
ing liquid ejection orifices is initiated once the spray
lance head is in a predetermined internal position
within a brewery container.

14. A method according to claim 12 or 13, wherein the
step of ejecting compressed air from the at least one
compressed air ejection orifice is performed contem-
poraneously with the step of ejecting a washing liquid
from said plurality of washing liquid ejection orifices.

15. A method according to any of claims 12 or 14, where-
in the washing liquid is ejected from the plurality of
washing liquid ejection orifices at a pressure in the
range of 200,000 to 300,000 kPa.
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