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Description

[0001] Thisinvention relates to apparatus for dispens-
ing beverages and in particular, but not exclusively, to
manually operable taps for dispensing carbonated bev-
erages, especially carbonated alcoholic beverages such
as beer, lager, cider and the like. The invention also re-
lates to methods of dispensing beverages using such
apparatus.

[0002] Manually operable taps for dispensing beer, la-
ger, cider and the like are known and generally comprise
an inlet for connection to a source of the beverage and
an outlet for dispensing beverage into a receptacle such
as a glass. Between the inlet and outlet there is a valve
for controlling flow of beverage from the inlet to the outlet.
The valve is operable by a handle mounted on the tap
body for pivotal movement to open and close the valve
to control dispense of the beverage.

[0003] These taps are only capable of dispensing bev-
erage from a single source and this can be a disadvan-
tage when the source, e.g. a keg or barrel, runs out and
hasto be changed. Also, each source requires a separate
tap and this can be a disadvantage where the available
counter top space to install the taps is limited.

[0004] The present invention seeks to provide a dis-
pense tap capable of dispensing beverage from more
than one source and methods of dispensing beverages
from such a tap.

[0005] The present invention also seeks to provide a
dispense tap capable of dispensing a beverage or a bev-
erage mixture and methods of dispensing beverages
from such a tap.

[0006] According to one aspect of the present inven-
tion, there is provided a dispense tap for dispensing bev-
erages, the tap having first and second inlets for connec-
tion to respective fluid supply lines, a first valve for con-
trolling flow of fluid from the firstinlet to an outlet, a second
valve for controlling flow of fluid from the second inlet to
an outlet, and a manually operable handle for operating
the first and second valves.

[0007] In one preferred application, the fluid supply
lines are connected to sources of the same or different
beverages. For example, carbonated beverages that can
be alcoholic such as beer, lager, cider or non-alcoholic
such as lemonade, cola, soda water and non-carbonated
beverages such as fruit juices and still water.

[0008] In one arrangement, the handle operates both
valves simultaneously to dispense beverage from the
beverage supply lines connected to the first and second
inlets at the same time. In this arrangement, the beverage
supply lines may be connected to sources of the same
beverage. In this way, the time to dispense a given vol-
ume of beverage, for example a pint or half-pint, may be
reduced. Alternatively, the beverage supply lines may be
connected to sources of different beverages. In this way,
a mixture of beverages can be dispensed, for example
beer and lemonade.

[0009] In another arrangement, the handle operates
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each valve independently of the other to dispense bev-
erage from the beverage supply line connected to the
first and second inlets at different times. In this arrange-
ment, the beverage supply lines may be connected to
sources of different beverages. In this way, one or other
of the beverages or a mixture of the beverages can be
dispensed via a single tap. Alternatively, the beverage
supply lines may be connected to sources of the same
beverage. In this way, if one of the sources runs out, the
tap may still be operated to dispense beverage from the
other source while the source that has run out is being
changed.

[0010] In another preferred application, one fluid sup-
ply line is connected to a beverage source and the other
fluid supply line is connected to a source of a fluid that
can be added to the beverage to modify a property of the
beverage such as taste, flavour, strength or carbonation
level. For example, the beverage may be a carbonated
or non-carbonated alcoholic or non-alcoholic beverage
and the fluid may be a liquid concentrate such as a syrup
to alter the flavour or taste of the beverage.

[0011] In one arrangement, the handle operates both
valves simultaneously to dispense beverage from the
beverage supply line and liquid concentrate at the same
time. In this way, a flavoured beverage can be dispensed
such as blackcurrant and soda or blackcurrant and beer
or cider. In this arrangement, the valves may be of dif-
ferent size to provide a mixture of the beverage and con-
centrate in the desired ratio.

[0012] In another arrangement, the handle operates
each valve independently of the other to dispense bev-
erage and liquid concentrate at different times. In this
way, the beverage can be dispensed with or without the
addition of liquid concentrate. In this arrangement, the
ratio of beverage and concentrate can be controlled man-
ually by adjusting the volume of beverage and concen-
trate that is dispensed.

[0013] Preferably, each valve includes a valve mem-
ber that is resiliently biased to a closed position and is
moveable against the resilient biasing to an open position
in response to actuation of the handle.

[0014] Advantageously, each valve member is opera-
tively connected to the handle viaa cam member for mov-
ing the valve member to the open position in response
to pivotal movement of the handle.

[0015] The cam members may be arranged so that
both valves open simultaneously on pivotal movement
ofthe handle in one direction from a rest position in which
both valves are closed.

[0016] Alternatively, the cam members may be ar-
ranged so that one valve opens and the other remains
closed on pivotal movement of the handle in one direction
from the rest position and the other valve opens and said
one valve remains closed on pivotal movement of the
handle in the other direction.

[0017] The cam members may be configuredto control
opening of the associated valve and thus the ratio of the
fluidsinthe dispensed beverage. For example the degree
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and/or timing of opening of each valve may be controlled
by the profiles of the cam members to dispense the fluids
in any desired ratio.

[0018] Where the valves can be opened by pivotal
movement of the handle in the same direction, the cam
profiles may be configured so that the valves open the
same or different amounts at the same or different times
to dispense the required amount of each fluid. In this way,
where only a small amount of one of the fluids is to be
added to the other fluid such as when adding a concen-
trate flavour, the associated valve may be opened/closed
to add the fluid at the end of the dispense of the other
fluid or at any other time during the dispense of the other
fluid.

[0019] Where the valves can be opened by pivotal
movement of the handle in opposite directions, the cam
profiles may be configured so that the valves open the
same or different amounts to dispense the required
amount of each fluid.

[0020] The valves may be connected to separate out-
lets. This may be beneficial if the inlets to the valves are
connected to sources of different fluids. In this way, any
fluid remaining between the valve and the outlet on com-
pletion of a dispense of one fluid is not dispensed when
the other fluid is dispensed. As a result, the fluids can be
dispensed separately without risk of cross-contamina-
tion.

[0021] Alternatively, the valves may be connected to
a common, single outlet. For example, the tap may have
a nozzle with a single dispense outlet in fluid communi-
cation with both valves. With this arrangement, we may
provide an air inlet to drain any fluid between the valves
and outlet on completion of a dispense to reduce any
cross-contamination when different fluids are dispensed.
[0022] According to a second aspect of the present
invention, there is provided a method of dispensing bev-
erages comprising providing a dispense tap having at
least two dispense valves, connecting each dispense
valve to a fluid source, and operating the valves sepa-
rately or in combination with a common handle.

[0023] By this invention, one handle can be used to
open the valves one at a time so that fluid is dispensed
from a single valve or simultaneously so that fluid is dis-
pensed from at least two valves.

[0024] The fluid sources may be beverages such as
carbonated and non-carbonated beverages that can be
alcoholic such as beer, lager, cider or non-alcoholic such
as lemonade, cola, soda, fruit juices or still water. Alter-
natively, one fluid source may be a beverage and the
other fluid source may, when added to the beverage,
modify a property of the beverage such as taste, flavour,
strength or carbonation level. For example, the beverage
may be a carbonated or non-carbonated alcoholic or non-
alcoholic beverage and the fluid may be a liquid concen-
trate such as a syrup to alter the flavour or taste of the
beverage.

[0025] According to a third aspect of the present in-
vention, there is provided apparatus for dispensing bev-
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erages comprising providing a dispense head having a
plurality of dispense valves manually operable by a com-
mon actuator.

[0026] The dispense valves may be connectable to
sources of the same or different fluids and the actuator
may be operable to open the valves separately orin com-
bination for dispensing a single fluid or a mixture of fluids.
[0027] The fluid sources may be beverages such as
carbonated and non-carbonated beverages that can be
alcoholic such as beer, lager, cider or non-alcoholic such
as lemonade, cola, soda, fruit juices or still water. Alter-
natively, one fluid source may be a beverage and the
other fluid source may, when added to the beverage,
modify a property of the beverage such as taste, flavour,
strength or carbonation level. For example, the beverage
may be a carbonated or non-carbonated alcoholic or non-
alcoholic beverage and the fluid may be a liquid concen-
trate such as a syrup to alter the flavour or taste of the
beverage.

[0028] According to a fourth aspect of the present in-
vention, there is provided a manually operable tap having
a plurality of dispense valves each connected to a fluid
source and operable by a common actuator for opening
each valve to dispense fluid from the fluid source con-
nected thereto.

[0029] The actuator may be configured to open the
valves together to dispense a mixture of both fluids or to
openthe valves independently to dispense the fluids sep-
arately.

[0030] According to a fifth aspect of the present inven-
tion, there is provided a method of dispensing a beverage
comprising providing a source of a first fluid and a source
of a second fluid, and controlling dispense of the first and
second fluids to provide a beverage comprising either a
mixture of the first and second fluids or one of the first
and second fluids.

[0031] In one arrangement, the first and second fluid
sources may each comprise a beverage such as carbon-
ated and non-carbonated beverages that can be alco-
holic such as beer, lager, cider or non-alcoholic such as
lemonade, cola, soda, fruit juices or still water. In this
way, the dispensed beverage may comprise either one
of the beverages or a mixture of both beverages.
[0032] A mixture may comprise any desired ratio of
both beverages. For example, we may mix beer and lem-
onade to produce shandy or we may mix beer with water
to alter the strength of the beer.

[0033] In another arrangement, one fluid source may
be a beverage and the other fluid source may, when add-
ed to the beverage, modify a property of the beverage
such as taste, flavour, strength or carbonation level. For
example, the beverage may be a carbonated or non-car-
bonated alcoholic or non-alcoholic beverage and the fluid
may be a liquid concentrate such as a syrup to alter the
flavour or taste of the beverage. For example, we may
mix beer, lager or cider with a fruit flavour such as black-
currant.

[0034] Mixing may occur in the vessel into which the
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fluids are dispensed or during dispense. For example we
may provide a dispense head with separate outlets, one
for each fluid. In this arrangement, mixing occurs outside
the dispense head and the fluids can be dispensed in
turn from each outlet and mixed in the vessel or the fluids
can be dispensed together and the fluid streams kept
separate on leaving the outlets to mix in the vessel or
brought together on leaving the outlets to mix as the
streams flow into the vessel. Alternatively, we may pro-
vide adispense head with acommon outlet for both fluids.
In this arrangement, mixing can occur within the dispense
head if both fluids are dispensed at the same time or
outside the dispense head if the fluids are dispensed in
turn.

[0035] Onesuitable form of dispense head for dispens-
ing a beverage according to this aspect of the invention
is provided by the dispense tap according to the first as-
pect of the invention. It will be understood, however, that
other types and forms of dispense head may be em-
ployed.

[0036] The invention will now be described in more de-
tail, by way of example only, with reference to the ac-
companying drawings whereas:

Figure 1 is a perspective view of a dispense tap
according to the invention with the tap handle shown
in an inoperative position;

Figure 2 is an exploded isometric view of the com-
ponent parts of the dispense tap shown in Figure 1;

Figure 3 is a sectional view, to an enlarged scale,
of the tap body and support arm showing the first
and second inlets and the first and second valve
seats;

Figure 4isasectional view of the tap shownin Figure
1 with the first and second dispense valves shown
in the closed position; and

Figure 5is a sectional view of the tap at right angles
to the sectional view in Figure 4 with the first and
second dispense valves again shown in the closed
position.

[0037] Referring to the drawings, there is shown a
manually operable dispense tap 1 according to the in-
vention for dispensing beverages, especially carbonated
beverages. In particular, the tap 1 may be employed to
dispense alcoholic beverages such as beer, lager, cider
or the like and non-alcoholic beverages such as lemon-
ade, colas or the like. It will be understood, however, that
the tap 1 may also be employed to dispense non-carbon-
ated alcoholic and non-alcoholic beverages. The bever-
ages may be liquids or semi-frozen liquids (so called
slush beverages).

[0038] The tap 1 has a handle 2 pivotally mounted on
a body 3. The body 3 has an integral support arm 4 that
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extends at right angles to the body 3. A distal end of the
support arm 4 is provided with through holes 5,6 for
screws (not shown) to mount the body 3 on a font or
similar counter top fitting (not shown) at the point of sale,
for example in a bar.

[0039] The support arm 4 has two inlets 7,8 for con-
nection to separate beverage supply lines (not shown).
The beverage supply lines may be connected to sources
of beverage remote from the point of sale. For example,
where the beverage is beer, lager, cider or the like, the
beverage sources may be kegs located in a cellar or cold
room to store the beverage at a required temperature,
for example 6 to 12 degrees C, and the supply line may
include additional cooling to reduce the temperature of
the beverage to a desired dispense temperature, for ex-
ample 0 to 4 degrees C. Such additional cooling may be
provided by any known means such as anice bank cooler
or thermoelectric cooler.

[0040] Inlet passageways 9,10 extend from the inlets
7,8 respectively through the support arm 4 to separate
dispense valves 11,12 housed in the body 3. Each valve
11,12 has a tapered valve seat 13,14 respectively pro-
vided with a port 15,16 that opens to an outlet passage-
way 17,18 respectively, and a valve member 19,20 re-
spectively biased by a spring 21,22 to a closed position
(see Figures 4 and 5).

[0041] Each valve member 19,20 has a frusto-conical
head portion 19a,20a respectively provided with an O-
ring 23,24 respectively that engages the associated ta-
pered valve seat 13,14 to close the port 15,16 and pre-
vent flow of fluid to the outlet passageway 17,18 in the
closed position.

[0042] Each valve member 19,20 is mounted in a bore
25,26 respectively in the body 3 for axial sliding move-
ment between the closed position and an open position
in which the O-rings 23,24 are lifted clear off the valve
seats 13,14 to allow fluid to flow to the outlet passage-
ways 17,18 via the ports 15,16.

[0043] Each valve member 19,20 has a portion 19c,
20c of reduced cross-section behind the head portion
19a,20a where the inlet passageways 9,10 open to the
bores 25,26 and a fluid tight seal is provided between
each valve member 19,20 and the associated bore 25,26
by pairs of O-rings 27,28 respectively to prevent leakage
during movement between the open and closed posi-
tions.

[0044] Each spring 21,22 is retained by an end cap 29
secured to the body 3 by screws 30,31 and tail portions
19b,20b respectively of the valve members 19,20 project
through holes 29a,29b respectively in the end cap 29 and
are connected to cam members 32,33 by pivot pins 34,
35 respectively.

[0045] The cam members 32,33 have stems 32a,33a
respectively received in a recess 36 in the handle 2 and
are biased by springs 37,38 respectively acting between
the handle 2 and the cam members 32,33. Each cam
member 32,33 has a cam lobe 32b,33b respectively that
seats on the end cap 29. In this embodiment, the cam
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members 32,33 are mounted with the cam lobes 32b,
33b facing in opposite directions (see Figure 5) for a pur-
pose described in more detail later.

[0046] The handle 2 is mounted on the body 3 for piv-
otal movement about a horizontal axis by engagement
of inwardly directed bosses 39,40 on a pair of connector
members 41,42 in apertures 43,44 in a further pair of
connector members 45,46. The connector members
41,42 are located in grooves 47, 48 respectively in the
sides of the handle 2 and are secured to the handle 2 by
pairs of screws 49,50 respectively. The connector mem-
bers 45, 46 are located in grooves 51, 52 respectively in
the sides of the body 3 and are secured to a nozzle 53
by pairs of screws 54,55 respectively.

[0047] The nozzle 53 isreleasably secured to the body
3 by a screw 56. The nozzle 53 has inlets 57,58 aligned
with the outlet passageways 17,18 in the body 3 and
sealed by O-rings 59,60 respectively. The nozzle inlets
57,58 communicate with passageways 61,62 that merge
into a single passageway 63 terminating in an outlet 64.
[0048] Pivotal movement of the handle 2 in the direc-
tion of arrow A (see Figure 5) from the upright position
in which both valves 11,12 are closed causes cam mem-
ber 32 to rotate and move cam lobe 32b to engage the
end cap 29. As a result, cam member 32 is displaced
into the handle 2 and simultaneously lifts valve member
19 to open port 15 and allow fluid to flow to nozzle outlet
64 via passageways 17,61,63. At the same time, cam
member 33 rotates without bringing cam lobe 33b into
engagement with the end cap 29. As a result, cam mem-
ber 33 is not displaced and valve member 20 remains in
the closed position.

[0049] Similarly, pivotal movement of the handle 2 in
the direction of arrow B (see Figure 5) from the upright
position in which both valves 11,12 are closed causes
cam member 33 to rotate and move cam lobe 33b to
engage the end cap 29. As a result, cam member 33 is
displaced into the handle 2 and simultaneously lifts valve
member 20 to open port 16 and allow fluid to flow to
nozzle outlet 64 via passageways 18,62,63. At the same
time, cam member 32 rotates without bringing cam lobe
32b into engagement with the end cap 29. As a result,
cam member 32 is not displaced and valve member 19
remains in the closed position.

[0050] In use, the inlets 7,8 in the support arm 4 are
connected to beverage sources via supply lines, for ex-
ample inlet 7 may be connected to a source of beer (not
shown) and inlet 8 connected to a source of lager (not
shown). Pivotal movement of the handle 2 in the direction
of arrow A opens valve 11 and valve 12 remains closed
to dispense beer only. Pivotal movement of the handle
2 in the direction of arrow B opens valve 12 and valve 11
remains closed to dispense lager only.

[0051] In this way, the handle 2 can be operated to
dispense beer or lager separately by opening the appro-
priate valve. As a result, beer or lager or a mixture of beer
and lager can be dispensed as desired. Moreover, if one
of the sources runs out, the tap may be used to dispense
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beverage from the other source while the source that has
run out is being changed.

[0052] Inanother arrangement, the inlets may be con-
nected to sources of the same beverage. In another ar-
rangement, the beverages may be of different strength,
for example strong and weak beer that can be dispensed
separately or in combination to dispense beer having a
range of strengths. In yet another arrangement, the bev-
erages may be of different temperature or different forms,
for example liquid beer and semi-frozen (slush) beer that
can be dispensed separately or in combination to dis-
pense beer having a range of temperatures and/or con-
sistency.

[0053] Inamodification (not shown) the cam members
32, 33 can be arranged so that the cam lobes 32b,33b
extend in the same direction. In this way, pivotal move-
ment of the handle 2 in one direction opens both valves
11,12 to dispense beverage from both supply lines con-
nectedtothe inlets 7,8 simultaneously. Both valves 11,12
remain closed if the handle 2 is pivoted in the opposite
direction.

[0054] With this arrangement, both inlets 7,8 may be
connected to sources of the same beverage, for example
beer, lager or cider allowing faster dispense of a unit vol-
ume of the beverage. The inlets 7,8 may be connected
to beverages having different properties, for example
beer of different strength or temperature or form such as
liquid and semi-frozen (slush).

[0055] Alternatively, the inlets 7,8 may be connected
to sources of different beverages to dispense a mixture
of both beverages simultaneously, for example to dis-
pense beer and lemonade to produce shandy or beer
and water to adjust the strength of the beer. Other com-
binations of beverages that may be dispensed simulta-
neously in this way will be apparent to those skilled in
the art.

[0056] The valve members 19,20 may be of the same
size (diameter) to dispense equal volumes of beverage.
Alternatively, the valve members 19,20 may be of differ-
entsizes (diameter) to dispense unequal volumes of bev-
erage. In this way, we may dispense a mixture of bever-
ages in any desired ratio as required.

[0057] The cam members 32,33 may be of the same
shape (profile) to open both valves 11,12 simultaneously.
Alternatively, the cam members 32,33 may be of different
shape (profile) to stagger opening of the valves 11,12.
In this way we can control the dispense to provide two
speeds of dispense by opening one or both valves. For
example, we may open one valve at the start and/or end
of a dispense and open both valves for the remainder of
the dispense. The slower speed may be used when filling
glasses and the faster speed used when filling large con-
tainers, for example a jug.

[0058] The cam members 32,33 may be of a shape
(profile) to control the speed of opening of the valves
11,12. For example, the cam members 11,12 may be
arranged so that the valves 11,12 are fully opened by a
small movement of the handle 2 from the upright position.
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The angular movement of the handle 2 to open/close the
valves 11,12 may be varied as desired.

[0059] It will be appreciated that any combination of
valve members 19,20 and cam members 32,33 may be
employed to provide any desired opening/closing of the
valves 11,12 to dispense beverages separately or as a
mixture in any desired ratio.

[0060] It will be understood that the invention is not
limited to the embodiments above described. Thus, the
concept of providing a dispense tap with a plurality of
valves operated by a common handle may be employed
to provide dispense of more than two beverages sepa-
rately or in combination with one or more other beverages
simultaneously. Moreover, any of the features of the em-
bodiments described herein may be employed separate-
ly or in combination as desired.

[0061] Forexample, we may provide a handle movable
in the manner of a joystick to selectively control actuation
of two or more dispense valves separately or in any com-
bination.

[0062] Allthe dispense valves may be connected to a
single outlet as described or each dispense valve may
have a separate outletto reduce the risk of contamination
where the valves control dispense of different beverages.
Alternatively or additionally, the nozzle may be provided
with an air inlet to drain the nozzle on completion of a
dispense.

[0063] Inthe above-described arrangements, if one of
the sources runs out, it may be possible to use the tap
to continue to dispense beverage from the other source
while the source that has run out is being changed. For
example, we may provide an on/off valve such as a so-
lenoid valve in each supply line at or adjacent to each
inlet that is arranged to close if the source runs out to
prevent the supply line emptying if the tap is operated to
open the dispense valve of the inlet connected to the
empty source until the source has been changed.
[0064] In this way, beverage can be dispensed from
the source connected to the other inlet and, when the
empty source is changed, the solenoid valve opens to
allow beverage to be dispensed from both sources again.
As a result, the empty source can be changed at a time
convenient to the user. A system for detecting when the
source is empty and operating an on/off valve to prevent
the supply line emptying is the subject of our published
UK patent application No0.2404651-A to which the reader
is directed for further details.

[0065] Althoughtheinventionis describedinthe above
embodiments for the dispense of two or more beverages
separately or in combination, it will be understood that
the invention has wider application to the dispense of a
beverage separately or in combination with a fluid to mod-
ify a property of the beverage such as taste or flavour.
For example we may provide a tap connected to one or
more beverage sources and one or more liquid concen-
trate sources such as syrup flavours.

[0066] Typically, the volume of liquid concentrate add-
ed will be relatively small compared to the volume of bev-
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erage and the valve connected to the liquid concentrate
may be of smaller size to provide greater control over the
addition of the concentrate. Alternatively or additionally,
we may control the opening of the associated valve and
thus the ratio of the fluids in the dispensed beverage. For
example, in the above-described embodiments, the de-
gree and/or timing of opening of each valve may be con-
trolled by the profiles of the cam members to dispense
the fluids in any desired ratio.

Claims

1. Abeverage dispense tap for dispensing beverages,
the tap having first and second inlets for connection
to respective fluid supply lines, a first valve for con-
trolling flow of fluid from the first inlet to an outlet, a
second valve for controlling flow of fluid from the sec-
ondinletto an outlet, and amanually operable handle
for operating the first and second valves.

2. A tap according to claim 1 characterised in that,
eachvalve includes avalve member thatis resiliently
biased to a closed position and is moveable against
the resilient biasing to an open position in response
to actuation of the handle.

3. A tap according to claim 2 characterised in that,
each valve member is operatively connected to the
handle via a cam member for moving the valve mem-
ber to the open position in response to pivotal move-
ment of the handle.

4. A tap according to claim 3 characterised in that,
the cam members are arranged so that both valves
open simultaneously on pivotal movement of the
handle in one direction from a rest position in which
both valves are closed.

5. A tap according to claim 3 characterised in that,
the cam members are arranged so that one valve
opens and the other remains closed on pivotal move-
ment of the handle in one direction from the rest po-
sition and the other valve opens and said one valve
remains closed on pivotal movement of the handle
in the other direction.

6. A tap according to any preceding claim character-
ised in that, the valves are connected to a common
outlet or separate outlets.

7. A method of dispensing a beverage comprising pro-
viding a dispense tap having at least two dispense
valves, connecting each dispense valve to a fluid
source, and operating the valves separately or in
combination with a common handle.

8. A method according to claim 7 characterised in
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that, the fluid sources are beverages such as car-
bonated and non-carbonated beverages that can be
alcoholic such as beer, lager, cider or non-alcoholic
such as lemonade, cola, soda, fruit juices or still wa-
ter.

A method according to claim 7 characterised in
that, one fluid source is a beverage and the other
fluid source may, when added to the beverage, mod-
ify a property of the beverage such as taste, flavour,
strength or carbonation level, for example, the bev-
erage may be a carbonated or non-carbonated al-
coholic or non-alcoholic beverage and the fluid may
be a liquid concentrate such as a syrup to alter the
flavour or taste of the beverage.

10. Apparatus for dispensing a beverage comprising

providing a dispense head having a plurality of dis-
pense valves for connection to a fluid source and
manually operable by acommon actuator configured
to open the valves separately or in combination.
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