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Description

[0001] The invention relates to a device for distributing
a liquid substance. The liquid substance is for instance
a liquid, such as water, or a mixture of liquids and/or solid
substances, such as milk or mash. The liquid substance
can particularly be a liquid cattle feed, such as milk or
mash for feeding piglets. Such a device is used to trans-
port the liquid substance to a number of draw-off points.
Such a device is for instance applied in an animal ac-
commodation, wherein each draw-off point debouches
into a trough, so that feed is automatically guided to the
troughs.
[0002] Diverse devices are known in practice for dis-
tributing liquid cattle feed, such as milk or mash, to a
number of draw-off points. Such a system is for instance
applied for feeding piglets. Providing milk and/or mash
in the animal accommodation results among other things
in fewer stragglers, i.e. fewer piglets showing insufficient
growth. In known systems the feed is pumped from a
central feed mixer into a conduit. A pump, for instance
an air-driven diaphragm pump, is arranged for this pur-
pose in the conduit. The conduit is usually embodied as
a ring conduit, wherein the conduit in turn debouches into
the central feed mixer. The feed is pumped around con-
tinuously in such a system, whereby a pressure is present
in the conduit. The conduit has a number of draw-off
points. The draw-off points debouch into a trough. When
a draw-off point is opened, the feed will flow from the
draw-off point and into the trough due to the pressure
present. If the liquid cattle feed is a mixture, such as milk
or mash, the pumping around moreover has the function
of preventing settling of the mixture. If the cattle feed is
a pulp such as mash, the continuous pumping around
moreover prevents caking onto the conduit.
[0003] A drawback of conventional devices is that the
pump is a vulnerable component which is prone to mal-
function and susceptible to wear. It is particularly when
the substance to be pumped is a pulp, such as mash,
that the pumps break down quickly, for instance due to
fouling of the valves of the pump. In that case the system
has to be shut down in order to repair or replace the
pump. For diaphragm pumps it is moreover the case that
they can become jammed due to compressor air con-
taminated with water or oil, which is not unusual when
used in an animal accommodation.
[0004] FR 678982 relates to fuel dispensing stations
and discloses a pneumatic system for alternately filling
two auxiliary containers with fuel.
[0005] The document US 5 899 367 discloses a plant
for distributing food paste for animals comprising two
container on the top of which gas pressure is applied for
supplying the food paste to the draw-off points. An object
of the invention is to obviate or at least reduce the above
stated problem and to provide a low-maintenance device
for distributing a liquid substance such as liquid cattle
feed.
[0006] This object is achieved with the device accord-

ing claim 1 for distributing a liquid feed, such as liquid
cattle feed.
[0007] The draw-off points for instance each debouch
into a trough for the purpose of distributing cattle feed.
The draw-off points comprise for instance a valve which
is controlled on the basis of a sensor which registers the
quantity of feed in the trough. In another example the
draw-off point is connected to a trough with a so-called
nipple or valve, wherein feed is admitted into the trough
when an animal presses against the nipple.
[0008] Each container is for instance formed by a res-
ervoir or tank.
[0009] The device comprises for instance 2, 3 or more
containers.
[0010] The system pumps the substance pneumatical-
ly, i.e. on the basis of gas pressure. By pumping the liquid
substance with gas pressure, there are no moving parts
of the pump which come into contact with the substance
to be pumped, as there are in conventional devices. The
device according to the invention hereby requires little
maintenance.
[0011] A further advantage of the invention is that the
system can be cleaned with warm water. The device can
for instance be cleaned with water of more than 30° Cel-
sius, more than 40° Celsius, more than 50° Celsius or
even more than 60° Celsius. This is not possible in con-
ventional devices since the pump which is present in the
conduit is not resistant to such temperatures. It is noted
that the water for cleaning cools in the conduit(s) of the
device. The water will have cooled considerably in the
parts of the conduit system situated a certain distance
from the warm water supply. Because hot water can be
used according to the invention, the water is however
also sufficiently warm for effective cleaning in the remote
conduit parts of the device.
[0012] A cleaning agent can if desired be used to clean
the device. The device according to the invention has the
advantage here over conventional devices that warm or
hot water can be used, this increasing the effectiveness
of the cleaning agents. The conduit and the containers
can hereby be cleaned more effectively. It is moreover
possible to suffice with fewer cleaning agents if desired.
[0013] A further advantage of the device according to
the invention is that it is low-noise. This is because the
pneumatic pumping produces less sound than if a pump
with moving parts were used.
[0014] In a preferred embodiment the pneumatic sys-
tem is configured to control the gas pressure individually
in each container, and the control mechanism is switch-
able between the first state as described above and a
second state in which the control mechanism controls
the pneumatic system to increase the gas pressure in
the second container relative to the gas pressure in the
first container or a further container, so that the liquid
substance flows from the second container back to the
first container or to the further container.
[0015] In a system with two containers the control
mechanism preferably switches in each case between
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the first state and second state, so that the liquid sub-
stance is pumped back and forth. In a system with a series
of more than two containers the control mechanism can
for instance be embodied such that the liquid substance
is in each case pumped to a subsequent container in the
series and then, after reaching the final container, runs
through the series in reverse order. In another example
the conduit is a ring conduit to which more than two con-
tainers are connected, and the control mechanism is em-
bodied to pump the liquid substance in each case to a
subsequent container of the ring conduit, so that the liquid
substance is continuously pumped around the ring con-
duit. In a currently preferred embodiment the control
mechanism is configured here to pump the liquid sub-
stance around, even when no liquid substance is being
taken from the system.
[0016] The control mechanism sets the gas pressure
in the individual containers and thereby controls the di-
rection of the transport of the substance between the
containers. In the case of more than two containers, the
control mechanism moreover controls between which of
the containers the transport takes place.
[0017] The pneumatic system preferably comprises a
compressed air supply, i.e. a supply for air under pres-
sure. A supply of another gas or gas mixture, such as
CO2 and/or N2, is however also possible. It is noted that
the device according to the invention can also operate
with unconditioned air, such as animal accommodation
air or outside air. In conventional devices for feed distri-
bution use is usually made of an air-driven diaphragm
pump. In order to prevent jamming of the diaphragm
pump due to contaminated air, the air for driving the di-
aphragm pump has to be conditioned, for instance by
means of an air drier. Such air treatment installations are
however expensive. An air treatment installation is not
required in the device according to the invention. Condi-
tioned air or another conditioned gas can if desired how-
ever also be applied in the device according to the inven-
tion.
[0018] In a preferred embodiment at least one contain-
er is provided with a venting valve and a supply valve
which is connected to a gas supply of the pneumatic sys-
tem, wherein the control mechanism is configured to con-
trol the gas pressure in the container by controlling the
valves of the relevant container.
[0019] In other words, the gas pressure of at least one
container is set by the control mechanism by controlling
a venting valve and a supply valve of the relevant con-
tainer.
[0020] Each container preferably comprises a venting
valve and a supply valve which is connected to the gas
supply of the pneumatic system, and the control mech-
anism is configured to control the gas pressure in each
of the containers by controlling the valves of the relevant
container.
[0021] In order to increase the gas pressure in the one
container relative to the gas pressure in another contain-
er it is possible to a) close the venting valve of the one

container and open the supply valve of the one container,
and/or b) open the venting valve of the other container
and close the supply valve of the other container.
[0022] In a further preferred embodiment the control
mechanism is configured to open the supply valve of the
first container, close the venting valve of the first contain-
er, close the supply valve of the second container and
open the venting valve of the second container in the first
state, and to open the supply valve of the second con-
tainer, close the venting valve of the second container,
close the supply valve of the first or further container and
open the venting valve of the first or further container in
the second state.
[0023] The venting valve and the supply valve of one
or more containers can if desired be embodied as one
single multi-way valve. A 3/2 valve with three ports and
two positions is for instance used for this purpose.
[0024] In a currently preferred embodiment the device
comprises at most two containers, and the control mech-
anism is configured to switch back and forth between the
first state and the second state for the purpose of pump-
ing the liquid substance back and forth between the two
containers.
[0025] In another embodiment the device comprises
more than two containers. The control mechanism is con-
figured to pump the substance in each case from a cur-
rent container to a subsequent container. The control
mechanism for instance switches to a state in which the
subsequent container becomes the current container as
soon as the current container is empty or almost empty.
The substance can then be pumped from this container
to a further subsequent container. In other words, the
substance is pumped from the first container to the sec-
ond container, and then from the second container to the
third container and so on. The control mechanism is for
instance configured to pump the liquid substance back
and forth through a series of successive containers. Upon
reaching the final container in the series, the order of
pumping is reversed. In another example the conduit is
a ring conduit and the liquid substance is pumped around
by pumping it in each case to a subsequent container
along the ring conduit.
[0026] In an embodiment with more than two contain-
ers, wherein the liquid substance is pumped from one
container to a subsequent container, a part of the system,
for instance one or several containers in which no liquid
substance is stored, can be disconnected and cleaned.
The disconnecting and/or cleaning can take place as a
separate process, but can also be performed during use
of the other part of the system. A variant is also possible
wherein cleaning of the container takes place after the
liquid substance has been pumped to a subsequent con-
tainer.
[0027] In an embodiment the control mechanism is
switchable from and to a rest state in which the control
mechanism keeps the gas pressure in the first container
and the second container substantially constant so that
the liquid substance is not displaced. A gas overpressure,
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i.e. a pressure above atmospheric pressure, is then pref-
erably maintained in each container.
[0028] Although pumping of the substance can be im-
portant to prevent settling, it is possible to have the pump-
ing take place at intervals. Before the control mechanism
switches from the one pumping state to the other pump-
ing state, it is possible to switch temporarily to a rest state.
A gas overpressure is preferably applied in the containers
in this state, so that the substance can still be drawn off
in simple manner at the draw-off points.
[0029] In a further preferred embodiment the control
mechanism is configured to first remain in the rest state
for a predetermined amount of time during switching be-
tween the first state and the second state. The predeter-
mined time is for instance 1-30 minutes.
[0030] In a preferred embodiment the pump means
comprise only the pneumatic system. In other words, no
non-pneumatic pump systems are present for pumping
the liquid substance through the conduit. In particular,
the device comprises no pumps with moving parts which
during use make contact with the substance to be
pumped. In particular, the device comprises no rotating
pumps, piston pumps or diaphragm pumps for pumping
the substance.
[0031] In a preferred embodiment each container is
provided with a sensor for measuring a level of the liquid
substance in the relevant container.
[0032] The sensors are preferably configured to detect
whether a level of the liquid substance in the relevant
container lies below or above a predetermined level, and
the control mechanism is configured to switch between
the different states on the basis of the detection by the
sensors.
[0033] The sensors measure the level of the liquid sub-
stance in the containers. The sensor is for instance a
conductivity sensor or resistivity sensor, an inductive
sensor, a distance sensor, a weight sensor or a capacitive
sensor. The sensors generate a signal which is indicative
of a level of the substance in the containers. The sensors
are for instance configured to detect whether the level of
the substance lies below or above a predetermined level.
A conductivity sensor is for instance arranged in the rel-
evant container. If the conductivity sensor detects no liq-
uid substance, the liquid substance therefore lies below
the sensor, i.e. below a predetermined minimum level.
In another example a distance sensor is used to deter-
mine the height to which the liquid substance is present
in the container. The measurement is in this case quan-
titive, and the level of the substance can be expressed
as distance measure, for instance in centimetres.
[0034] The control mechanism is configured to switch
the sensors between the different states, for instance be-
tween the first state and the second state, on the basis
of the signal of the sensors. The device can hereby for
instance detect whether the first container has been
pumped empty or almost empty, wherein the liquid sub-
stance has been displaced to the second container so
that the system can switch to the second state, in which

the substance is pumped from the second container, for
instance back to the first container or to a further con-
tainer. In another example the device switches to the
second state when the device detects that the second
container has been pumped full or almost full, and the
device switches to the first state when the device detects
that the first container has been pumped full or almost full.
[0035] The control mechanism is for instance config-
ured to switch from the first state to the second state
when the sensor measures that the level in the first con-
tainer lies below or above respectively a minimum or
maximum level of the first container, and to switch from
the second state to the first or a further state when the
sensor measures that the level in the second container
lies below or above respectively a minimum or maximum
level of the second container.
[0036] In the first state the substance is pumped from
the first container to the second container. When the con-
trol mechanism detects on the basis of the measurement
signal of the sensor of the first container that the level in
the first container has dropped below the predetermined
minimum level or that the level in the second container
has risen above the predetermined maximum level, the
control mechanism switches to the second state, in which
the pneumatic system pumps the substance from the
second container. The predetermined level is for instance
chosen such that the control mechanism detects whether
the first container has been pumped empty or almost
empty or whether the second container has been
pumped full or almost full. If it is detected in the second
state that the level in the second container has dropped
below the minimum level or that the level in the first con-
tainer has risen above the maximum level, the control
mechanism once again switches to a different state. In
a system with only two containers, the control mechanism
for instance switches back to the first state as soon as it
detects that the second container in the second state has
been pumped empty or is at least almost empty, or as
soon as it detects that the first container in the second
state has been pumped full or is at least almost full. In
an exampleof a device with more than two containers the
control mechanism in that case switches to a further
state, in which the liquid substance is pumped from the
second container to a further container.
[0037] In a further preferred embodiment the control
mechanism is configured to generate a signal which in-
dicates that the total quantity of liquid substance in the
device is smaller than a predetermined minimum quantity
on the basis of the levels measured by the sensors.
[0038] When substance is regularly drawn off at the
draw-off points, the quantity of substance in all containers
combined will eventually decrease. This can be detected
with the sensors.
[0039] The control mechanism for instance registers
the amount of time which passes in each case before a
different state is switched to. If this amount of time is
shorter than a predetermined threshold value, the above
stated "empty" signal is generated. In an example of a
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device with only two containers, wherein the substance
is continuously pumped back and forth between the two
containers, switching between the two states will take
place increasingly quickly as more of the substance is
drawn off. If the amount of time between the switching
moments is shorter than a predetermined minimum time,
for instance 1-2 minutes, the "empty" signal is generated.
[0040] A notification is for instance given to the oper-
ator of the device on the basis of the above stated signal.
An alarm in the form of sound and/or light is for instance
generated. In another example an SMS or email is sent
to the operator.
[0041] In a further embodiment the device further com-
prises a water supply connected to one or more of the
containers, and the control mechanism is configured to
carry water into the containers when the signal has been
generated.
[0042] In other words, the control mechanism can au-
tomatically carry water into one or more of the containers.
The control mechanism for instance controls a control-
lable valve in a water supply conduit. The water supply
can additionally or alternatively supply water under high
pressure, for instance a pressure of more than 25 bar,
more than 50 bar or even 100 bar or more. The water
supply comprises for instance a connection for connect-
ing a pressure cleaner to the water supply. The cleaning
is improved further by guiding water into the containers
under a high pressure.
[0043] If the device detects that the quantity of liquid
substance, such as mash or milk, has decreased below
the predetermined minimum quantity, the control mech-
anism switches to a state in which water is carried into
at least one of the containers.
[0044] The first time that the quantity of liquid sub-
stance drops below the minimum level a switch will for
instance take place to a diluting mode in which the liquid
substance still present in the device is diluted by supply
of water in one or more of the containers. The control
mechanism then switches back to one of the pumping
states, for instance the above stated first state, second
state or further state, so that the substance diluted with
water is then pumped between the containers. In the case
that mash is distributed in an animal accommodation,
diluted mash is thus supplied to the cattle at that moment.
When it is then once again detected by the device that
the quantity of substance, for instance the mash diluted
with water, present in the device has decreased to a level
below the minimum level, the control mechanism can
switch to a state in which the containers are flushed clean
by once again supplying water.
[0045] The device comprises for instance a discharge
for carrying flushing water out of the device. The dis-
charge is for instance coupled to a container or to the
conduit connecting the containers, and the discharge
comprises for instance a valve controllable by the control
mechanism.
[0046] Provided in a further embodiment in each con-
tainer connected to the water supply is a nozzle which is

configured to spray water, supplied via the water supply,
against the wall of the relevant container.
[0047] The water supply is connected to at least one
nozzle in the container. If desired, each container com-
prises more than one nozzle connected to the water sup-
ply. The nozzle is directed toward a wall of the container
such that supplied water is sprayed against the wall. The
wall of the container is in this way flushed clean at the
moment that water is supplied.
[0048] According to the invention, the use of nozzles
in the container can in particular be combined with the
supply of water under high pressure for the purpose of a
highly effective cleaning of the containers with water.
[0049] The device can alternatively or additionally be
provided with a supply for supplying the substance, which
is connected to at least one of the containers. The device
can automatically fill up the containers on the basis of
the "empty" signal by carrying the substance from the
supply to the at least one container. In the case of for
instance cattle feed a container can be connected via a
supply conduit to a supply reservoir or feed mixer, where-
in a valve is provided in the supply conduit. When the
"empty" signal is generated, the valve is temporarily
opened in order to guide new cattle feed into the contain-
er.
[0050] In a further preferred embodiment the conduit
comprises a static mixer.
[0051] A static mixer, also referred to as tube mixer, is
a mixer without moving parts. A static mixer comprises
a tube with a number of obstacles therein which influence
the flow, for instance in the form of baffles or guides. The
medium flowing through the static mixer is in this way set
into turbulent flow and is thereby mixed.
[0052] Although the device already prevents settling
of mixtures by means of the pumping, this effect is addi-
tionally enhanced using the static mixer. The static mixer
is therefore particularly advantageous when the device
is employed in the pumping of mixtures, such as milk or
mash.
[0053] In an embodiment the device further comprises
a heating means for heating the substance in at least one
of the containers and/or the conduit.
[0054] The heating means is configured to bring and/or
keep the substance in the device to or at the desired
temperature.
[0055] In a further embodiment the heating means
comprises at least one heated bath in which at least one
of the containers is placed. The heated bath is for in-
stance embodied as a warm water bath. The substance
is in this way brought to the desired temperature and/or
held at the desired temperature in a "bain-marie".
[0056] The heating means additionally or alternatively
comprises a heat exchanger provided on or in the con-
duit.
[0057] The invention further relates to an animal ac-
commodation provided with a device as described above.
In addition, the invention relates to a method for distrib-
uting liquid cattle feed over a number of draw-off points
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in an animal accommodation using the above stated de-
vice. The same advantages and effects as described
above in respect of the device according to the invention
apply for the animal accommodation and the method.
[0058] It is noted that an animal accommodation can
if desired be provided with two or more devices according
to the invention as described above. An animal accom-
modation is for instance subdivided into a number of sec-
tions and/or stalls, and each section or each stall is pro-
vided with a device as described above for distributing
liquid cattle feed in the relevant section/the relevant stall.
In such a case the devices are preferably equipped with
two containers. The embodiment with two containers re-
quires fewest parts and furthermore the least complex
control system. It is thereby relatively inexpensive and
simple to place a plurality of such devices in an animal
accommodation. Because a device is provided per sec-
tion and/or stall, it is possible to control the feed per sec-
tion/stall. The addition of medicines, such as antibiotics,
to the feed can also be controlled per section/stall.
[0059] The devices can each be provided with a gas
supply, for instance in the form of a relatively small com-
pressor for each device. One or more larger compressors
can alternatively be provided, each supplying com-
pressed air to more than one device in the animal ac-
commodation. Each device can moreover be equipped
with its own control mechanism, or the control mecha-
nisms of all the devices can be accommodated in a cen-
tral module which controls the valves of the devices via
a wire or wirelessly. A water supply and/or a feed supply
can likewise be provided centrally or decentrally.
[0060] In an embodiment of the method it comprises
the following steps of:

a) increasing the gas pressure in a first container
relative to the gas pressure in a second container,
so that liquid cattle feed flows from the first container
to the second container.

[0061] The method furthermore preferably comprises
the step of:

b) increasing the gas pressure in the second con-
tainer relative to the gas pressure in the first contain-
er or a further container, so that the liquid cattle feed
flows from the second container back to the first con-
tainer or to the further container.

[0062] Further advantages, features and details of the
invention are elucidated on the basis of preferred em-
bodiments thereof, wherein reference is made to the ac-
companying drawings, in which:

- Figure 1 shows a schematic view of a device for dis-
tributing a liquid substance according to a first em-
bodiment of the invention, wherein the device com-
prises two containers;

- Figure 2A shows a schematic view of a first example

of an air control for the device according to the in-
vention;

- Figure 2B shows a schematic view of a second ex-
ample of an air control for the device according to
the invention;

- Figure 3 shows a variant of the device according to
figure 1, wherein each container is provided with a
venting valve and a gas supply valve;

- Figure 4 shows a variant of the device according to
figure 3, wherein the venting valve and the gas sup-
ply valve of each container are embodied as one
single multi-way valve;

- Figure 5 shows a variant of the device according to
figure 4, with a water supply controlled by the control
mechanism;

- Figure 6 shows a schematic view of a device for dis-
tributing a liquid substance according to a second
embodiment of the invention, wherein two containers
are arranged one above the other;

- Figure 7 shows a schematic view of a device for dis-
tributing a liquid substance according to a third em-
bodiment of the invention, wherein the device com-
prises more than two containers,

- Figure 8 shows a schematic view of a device for dis-
tributing a liquid substance according to a fourth em-
bodiment of the invention, wherein the device com-
prises two containers;

- Figures 9A-B show schematic views of examples of
a compressed air connection for the containers of
the device according to the invention;

- Figure 10 shows a schematic top view of a device
for distributing a liquid substance according to a fifth
embodiment of the invention, wherein the device
comprises a ring conduit to which more than two con-
tainers are connected; and

- Figure 11 shows a schematic top view of an embod-
iment of an animal accommodation according to the
invention;

- Figure 12 shows a schematic view of a variant of the
animal accommodation according to figure 11; and

- Figure 13 shows a schematic view of a further em-
bodiment of an animal accommodation according to
the invention, wherein a number of devices accord-
ing to the invention with two containers are provided,
which are optionally connected to a central control
mechanism.

[0063] Device 2 (figure 1) comprises a first container
4 and a second container 6. First container 4 and second
container 6 are each provided on a lower part with a con-
nection 8, 10. Connections 8, 10 of containers 4, 6 are
mutually connected via a conduit 12 so that a liquid sub-
stance such as liquid cattle feed, particularly mash or
milk, can be pumped via conduit 12 from the one con-
tainer 4 to the other container 6 and vice versa. Conduit
12 has a number of draw-off points 13a, 13b, 13c. Al-
though only three draw-off points are shown in the figure,
more or fewer draw-off points can be provided as desired.
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In the schematic view of figure 1 the draw-off points 13a-
c seem to be coupled to conduit 12 via a number of
branches of this conduit 12. According to the invention,
draw-off points 13a-c are however preferably directly
coupled to conduit 12 so that no branch or almost no
branch is present between conduit 12 and draw-off points
13a-c.
[0064] In this example each draw-off point debouches
into a trough, and the draw-off points are provided with
a valve which is controlled on the basis of a sensor which
registers the quantity of feed in the trough. The draw-off
point can alternatively be connected to a trough with a
so-called "nipple", wherein feed is let into the trough when
an animal, such as a piglet, presses against the nipple.
[0065] Provided on an upper part of containers 4, 6 is
a connection 14, 16 connecting each of the containers
4, 6 via conduits 18, 20 to air control 22. Air control 22 is
connected via a pressure reducing valve 23 to a com-
pressed air supply 24. In this example the compressed
air supply comprises a compressor. A gas bottle with
compressed air can alternatively be provided. The max-
imum gas pressure of the system can be set with the
pressure reducing valve, for instance by turning a tap of
the pressure reducing valve. The gas pressure is for in-
stance set to 0.5 bar, 1.5 bar or even 3 bar or more relative
to the atmospheric pressure.
[0066] Device 2 further comprises a control mecha-
nism 26, for instance a programmable logical controller
(PLC), a printed circuit board (PCB), an integrated circuit
(IC) or other electronic control. Control mechanism 26
controls air control 22.
[0067] Arranged in each container 4, 6 in a lower part
is a sensor 28, 30 for detecting the liquid substance. The
level of the liquid substance in containers 4, 6 is thereby
effectively measured. This is because, when a sensor
28, 30 detects no liquid substance, the level in the rele-
vant container 4, 6 is lower than the level to which sensor
28, 30 is configured. Sensors 28, 30 are connected to
control mechanism 26 via a wire or wirelessly, so that
this mechanism can control air control 22 subject to the
level measured by sensor 28, 30. In the shown example
sensors 28, 30 are resistivity sensors, conductivity sen-
sors or another sensor for detecting a liquid substance.
Sensors 28, 30 can alternatively for instance be embod-
ied as a distance sensor, for instance an infrared distance
sensor, for measuring the distance between the upper
side of the substance present in the container and a fixed
sensor position, for instance a position in an upper part
of the container. As further alternative, the sensor can
be embodied as a weight sensor for measuring the weight
of the substance present in the container.
[0068] In the shown example containers 4, 6 are pro-
vided on their upper side with an optional closure 32, 34,
for instance in the form of a screw cap. Closures 32, 34
are alternatively for instance embodied as manhole, or
containers 4, 6 are even embodied as split tank, i.e. a
tank comprising two tank parts which can be uncoupled
from each other. Closures 32, 34 can be opened in order

to thus manually fill containers 4, 6 with the liquid sub-
stance. When closures 32, 34 are closed they are gas-
tight, so that a gas pressure can be built up in containers
4, 6. Closures 32, 34 comprise for instance a seal such
as an O-ring for this purpose.
[0069] In a first example of air control 22 (figure 2A)
each air conduit 18, 20 is connected to a venting valve
VIA, V2A and a supply valve V1B, V2B. Supply valves
V1B, V2B connect air conduits 18, 20 to compressor 24
for supplying compressed air in containers 18, 20. Vent-
ing valves VIA, V2A connect air conduits 18, 20 to the
surround area for venting of containers 4, 6 via air con-
duits 18, 20. Control mechanism 26 is operatively con-
nected to valves VIA, V1B, V2A, V2B in order to control
them.
[0070] In a first state the substance is pumped from
container 4 to container 6. The gas pressure P1 in first
container 4 is for this purpose increased relative to the
gas pressure P2 in second container 6. The control mech-
anism closes for this purpose venting valve V1A of con-
tainer 4, while it opens the supply valve V1B of container
4, so that the gas pressure P1 in container 4 is increased
with compressed air from compressor 24. In this first state
venting valve V2A of second container 6 is preferably
opened, while supply valve V2B of second container 6
is closed, so that second container 6 is vented and the
gas pressure P2 corresponds to atmospheric pressure.
[0071] As soon as container 4 is empty, or at least al-
most empty, sensor 28 will detect no more substance in
container 4. Control mechanism 26 then switches to the
second state, in which the control mechanism controls
air control 22 to increase gas pressure P2 relative to gas
pressure P1, so that the substance is pumped back from
second container 6 to first container 4. Control mecha-
nism 26 closes venting valve V2A and opens supply valve
V2B so that the gas pressure P2 in second container 6
is increased. Control mechanism 26 preferably moreover
closes supply valve V1B of first container 4 and control
mechanism 26 opens venting valve VIA, so that container
4 is vented and the gas pressure P1 in first container 4
corresponds to atmospheric pressure. Some gas over-
pressure relative to atmospheric pressure can alterna-
tively be maintained in container 4, as described above.
[0072] When second container 6 is empty, at least al-
most empty, sensor 30 of second container 6 detects no
substance. This is registered by control mechanism 26,
which switches back to the first state. Continuous switch-
ing between the first and second state takes place in this
way in order to continuously pump the substance back
and forth between containers 4, 6.
[0073] Before switching from the first state to the sec-
ond state or vice versa, control mechanism 26 optionally
switches to a rest state in which the gas pressure P1, P2
is kept constant in both containers 4, 6. In the rest state
the system automatically finds a position of equilibrium
in which the pressures P1 and P2 are substantially equal.
[0074] A first option is to open both venting valves V1A,
V2A in the rest state, so that the pressure in the two
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containers 4, 6 is equal to atmospheric pressure. It is
however recommended to maintain some overpressure
relative to atmospheric pressure in both containers 4, 6
in the rest state, so that the substance can also be drawn
off from draw-off points 13a-c in the rest state. All valves
V1A, V1B, V2A, V2B are for instance closed for this pur-
pose. One or both supply valves V1B, V2B can if desired
still be opened for some time.
[0075] The gas pressure in containers 4, 6 is in the rest
state for instance set to 1.1 - 2 bar, or even more than 2
bar.
[0076] A gas pressure sensor can optionally be pro-
vided in one or more of the containers 4, 6, which is con-
nected to control mechanism 26 as feedback so that con-
trol mechanism 26 can control valves V1A, V1B, V2A,
V2B in order to set a predetermined gas pressure in the
relevant container 4,6.
[0077] Because substance will regularly be drawn off
at draw-off points 13a-c during use, the total quantity of
liquid substance in device 102 decreases. In an exem-
plary embodiment control mechanism 26 tracks the time
which passes between successive switching moments
in order to register this decrease. This means that control
mechanism 26 registers the amount of time between
switching from the first to the second state and switching
back again from the second to the first state. If this period
of time is shorter than a predetermined lower limit, for
instance 1 - 2 minutes, control mechanism 26 generates
an "empty" signal which indicates that the quantity of feed
is less than a predetermined lower limit. This predeter-
mined lower limit otherwise need not be expressed in
terms of volume or weight: the time between switching
can function as a measure for the quantity of feed still
present in the system. On the basis of the signal an alarm
in the form of light and/or sound is for instance generated,
or a message is sent, for instance via SMS or email. On
the basis of the signal water and/or feed is for instance
automatically supplied to one or more of the containers,
which will be elucidated in the description below with ref-
erence to figure 5.
[0078] The control mechanism alternatively detects
that the total quantity of substance has decreased on the
basis of one or more sensors. Each container comprises
for instance a sensor for measuring a level of the sub-
stance in the relevant container. In the example of figure
1 the control mechanism can be configured to generate
the "empty" signal when the two sensors 28, 30 detect
no substance.
[0079] In a second example of air control 22 (figure 2B)
each air conduit 18, 20 is connected to an electrically
controlled 3/2 valve V3, V4. Air conduit 18, 20 is connect-
ed to the first port of respectively valve V3 or valve V4,
a second port of valve V3, V4 is connected to the sur-
rounding area for venting and a third port of valve V3, V4
is connected to gas supply 24. Valves V3, V4 thus con-
nect air conduit 18, 20 to either gas supply 24 or the
surrounding area. Valves V3, V4 are controlled by control
mechanism 26 in a similar manner as described above

in respect of figure 2A.
[0080] Device 102 (figure 3) largely corresponds to de-
vice 2 of figure 1. Instead of an air control 22, each of the
containers 4, 6 is however provided with a venting valve
V1A, V2A and a gas supply valve V1B, V2B. Valves V1A,
V2A, V1B, V2B are controlled by control mechanism 26
in a similar manner as described above in respect of fig-
ures 2A-B.
[0081] Device 202 (figure 4) largely corresponds to de-
vice 102 of figure 3. Instead of a separate venting valve
V1A, V2A and gas supply valve V1B, V2B, containers 4,
6 of device 202 are however provided with a three-way
valve V1, V2 which fulfil the same function as respectively
valves V1A, V1B and V2A, V2B.
[0082] Device 302 (figure 5) largely corresponds to de-
vice 202 of figure 4. Device 302 additionally comprises
a water supply 50. Water supply 50 is for instance cou-
pled to a drinking water system or other water conduit.
[0083] Water supply 50 can also be a supply for water
under high pressure, for instance more than 25 bar, more
than 50 bar or even 100 bar or more. Water supply 50
comprises for instance a connection for connecting a
pressure cleaner to the supply. The cleaning is further
improved by guiding water into the containers under a
high pressure.
[0084] Water supply 50 optionally comprises a heater
for heating water, for instance to more than 30°C, more
than 40°C, more than 50°C or even more than 60°C.
[0085] Provided in container 4 is a nozzle 52 which is
connected to water supply 50 via a conduit in which a
controllable valve V5 is provided. Controllable valve V5
is controlled by control mechanism 26.
[0086] Three nozzles 54, 56, 58 are arranged in con-
tainer 6 for the purpose of illustration. These nozzles are
connected via a conduit to water supply 50. Provided in
this conduit is a controllable valve V6 which is coupled
to control mechanism 26. The number of nozzles 52, 54,
56, 58 in each container can differ from the shown ex-
ample. The two containers 4, 6 for instance comprise
only one nozzle, or two, three or more nozzles are pro-
vided in each container 4, 6. It is also possible to connect
the nozzles 52, 54, 56, 58 of the two containers 4, 6 via
one single controllable valve to water supply 50. The wa-
ter supply for each container 4, 6 can however preferably
be controlled individually in that individually controllable
valves V5, V6 are provided.
[0087] Nozzles 52, 54, 56, 58 are directed toward a
wall of the relevant container 4, 6. When water is sprayed
into containers 4, 6 by the nozzles, possible feed residues
are sprayed from the wall. Nozzles 54, 56, 58 of container
6 are shown schematically one above the other. Nozzles
54, 56, 58 can if desired however be distributed at the
same height, or roughly the same height, over the inner
wall of container 6 so that water is sprayed over a large
area of the inner wall of container 6 using the nozzles.
[0088] Control mechanism 26 is for instance config-
ured to measure the amount of time between instance
of switching from the first state to the second state or vice
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versa. If this switching time is shorter than a preset lower
limit, for instance 1 minute, control mechanism 26 switch-
es to a diluting state. In the diluting state water is supplied
in one or both containers 4, 6 from water supply 50 via
the relevant nozzles 52, 54, 56, 58 by operating the cor-
responding valve V5, V6. The supplied water need not
be heated in the diluting state, the temperature of the
supplied water being for instance 5 - 30° Celsius in the
diluting state. The feed which is still present is diluted
with the supplied water. Control mechanism 26 then
switches back to the first state or the second state, so
that the now diluted feed is pumped back and forth be-
tween containers 4, 6. If it is once again detected that
the quantity of feed, in this case diluted feed, has de-
creased, for instance in that the amount of time between
switching is shorter than the preset time, control mech-
anism 26 switches to a flushing state. In the flushing state
water is once again supplied in containers 4, 6. Warm or
hot water is preferably supplied in the flushing state, the
supplied water for instance having a temperature of more
than 30°C, more preferably more than 40°C, still more
preferably more than 50°C and most preferably more
than 60°C. Cleaning agents can optionally be added (not
shown in the figure). The flushing water, optionally with
cleaning agent, is in the flushing state for instance
pumped back and forth between the containers a number
of times, after which it is removed from the containers,
for instance via an outlet (not shown in the figure).
[0089] Device 402 (figure 6) comprises a first container
4 which largely corresponds to container 4 of figure 3 and
a second container 406 in the form of a supply reservoir.
Supply reservoir 406 for instance has a volume of more
than 100 litres, more than 250 litres, more than 500 litres
or even more than 1000 litres. Device 402 also comprises
a conduit 12 which is connected to a lower part of first
container 4 via connection 8. A number of draw-off points
13 are provided on conduit 12. The conduit is finally guid-
ed upward and debouches into supply reservoir 406 sit-
uated above first container 4. The underside of supply
reservoir 406 is coupled via a valve V7 to the upper side
of first container 4. Valve V7 is controlled by control mech-
anism 26.
[0090] In device 402 the feed is pumped from container
4 through conduit 12 toward supply reservoir 406. Valve
V1B is opened for this purpose, so that the gas pressure
in container 4 is increased relative to the atmospheric
gas pressure prevailing in supply reservoir 406. Valve
V7 is preferably closed or kept closed during pumping of
feed from container 4.
[0091] By operating valve V7 container 4 can be filled
up with feed from supply reservoir 406. In short, the feed
is pumped around effectively in device 402. Container 4
is for instance equipped with a sensor, as described
above for devices 2, 102, 202, 302. Control mechanism
26 opens valve V7 for filling up container 4 on the basis
of the signal measured by the sensor. The force of gravity
in this case ensures that feed flows from supply reservoir
406 into container 4. Valve V1A can if desired be opened

during filling up of container 4, so that the pressure in
container 4 is reduced.
[0092] Device 602 of figure 8 largely corresponds to
device 2 of figure 1. Only the differences will be discussed
in the following.
[0093] Each container 4, 6 of device 602 comprises a
plurality of sensors 28a-g, 30a-g for measuring the level
of substance in the relevant container. Each sensor 28a-
g, 30a-g is operatively connected to control mechanism
26. Where sensors 28, 30 of device 2 only indicate wheth-
er the level in containers 4, 6 lies below or above a de-
termined minimum level, control mechanism 26 of device
602 can distinguish a plurality of levels of containers 4,
6 on the basis of the measurements of sensors 28a-g,
30a-g.
[0094] Control mechanism 26 of device 602 is for in-
stance configured to reverse the pumping direction when
one of the sensors 28g or 30g detects the substance, i.e.
the pumping direction is reversed as soon as the level in
one of the containers 4, 6 reaches the upper sensor 28g,
30g.
[0095] A number of stages of the control are for in-
stance defined. In a first stage the control mechanism
switches between the first and second state on the basis
of detection of the substance by upper sensors 28g, 30g
as described in the previous paragraph. In a second
stage the control mechanism switches between the first
and second state on the basis of detection by one of the
other sensors, for instance the bottom sensors 28a, 30a.
The control mechanism for instance passes from the first
stage to the second stage when the control mechanism
detects that the time between the switching moments is
greater than a predetermined time or that the total quan-
tity of substance is smaller than a predetermined quan-
tity.
[0096] Connections 14, 16 of containers 4, 6 of device
602 moreover comprise an overpressure valve 36, 38.
An overpressure valve which opens automatically at a
pressure of more than 3 bar is for instance opted for. The
safety of device 602 is hereby increased.
[0097] Container 4 of device 102 is optionally connect-
ed via conduit 44 to a supply reservoir 42. Arranged in
conduit 44 is a valve V7 which is controlled by control
mechanism 26. Control mechanism 26 is for instance
configured to open valve V7 when the "empty" signal is
generated. In short, when the control mechanism detects
on the basis of the amount of time between the switching
moments and/or the values measured by sensor 28a-g,
30a-g that device 602 is empty, at least that the total
quantity of substance is less than a predetermined min-
imum quantity, valve V7 is automatically opened in order
to carry substance from supply reservoir 42 into container
4. A number of supply reservoirs 42, each containing a
different component of the substance, can also be pro-
vided instead of supply reservoir 42. Reservoir 42 is for
instance embodied for this purpose as a mixer.
[0098] It is noted that a mixing member for mixing the
substance can also be arranged in at least one of the
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containers 4, 6 of devices 2, 102, 202, 302, 402, 502, 602.
[0099] Connections 14, 16 of device 602 with overpres-
sure valve 36, 38 can for instance be embodied as in
figure 9A and/or figure 9B. Provided in figure 9B is a float
which closes connection 14, 16 on the underside so that
no substance can enter into air conduit 18, 20. The same
is achieved in figure 4 by means of a mesh cylinder. This
mesh cylinder does admit air, although this will diminish
with a combination of water and foam. The valve will then
move upward, and thus close the relevant air conduit 18,
20, because of the pressure difference.
[0100] Device 502 (figure 7) comprises three contain-
ers 204, 205, 206. It is noted that the device can if desired
comprise more than three containers. The pressure in
each container 204, 205, 206 is once again set by control
mechanism 26. In the shown example each valve is con-
nected via a wire to the control mechanism, although the
control can also take place wirelessly. In device 502 each
container 204, 205, 206 also comprises a sensor 228,
229, 230 for measuring the level in the relevant container,
although such a sensor is optional. This is because
switching between the different states can for instance
also take place on the basis of time, i.e. switching to the
subsequent state in each case takes place after a pre-
determined amount of time.
[0101] Conduit 12 of device 502 is connected to each
of the containers 204, 205, 206 and comprises a number
of draw-off points 213a-f. Six draw-off points 213a-f are
shown in the shown example, although this number can
also be higher or lower.
[0102] The control mechanism controls the gas pres-
sure P1, P2, P3 in containers 204, 205, 206 by controlling
the supply valves and venting valves of containers 204,
205, 206. In a first state the substance is pumped from
first container 204 to second container 205. Gas pressure
P1 is hereby increased relative to P2, while the gas pres-
sure P3 is kept constant or is at least set to be higher
than P2. The supply valve of container 204 is for instance
opened and the venting valve of container 204 closed,
while the venting valve of container 205 is opened and
the supply valve of container 205 is closed and the two
valves of container 206 are closed. The substance will
then be forced from container 204 to 205. The system
then switches to a second state, preferably when sensor
228 detects that the level in container 204 lies below a
predetermined minimum level. In the second state the
gas pressure P2 is increased relative to P3, while gas
pressure P1 is kept constant or is at least set to be higher
than P3. The substance is thereby displaced to container
206. When sensor 229 detects that the level in container
205 lies below a predetermined minimum level, a switch
to a third state takes place.
[0103] In the third state the substance is for instance
pumped back from container 206 to container 205. When
sensor 230 detects that the level in container 206 lies
below a predetermined minimum, a switch can then take
place to a fourth state, in which the substance of container
205 is displaced back to container 204. When sensor 229

detects in this fourth state that the substance in container
205 lies below the minimum level, a switch back to the
first state takes place and the cycle starts again.
[0104] In another example the substance is in the third
state pumped from container 206 directly back into con-
tainer 204 by increasing pressure P3 relative to pressure
P1, P3 > P1, while likewise P2 > P1. When sensor 230
then detects that the level in container 206 lies below the
minimum level, control mechanism 26 switches back to
the first state and the cycle starts again.
[0105] Figures 1, 3, 4, 5, 7 and 8 show systems in which
conduit 12 is embodied as a finite conduit, i.e. conduit 12
is not a ring conduit. Such a conduit is also referred to
as a blind conduit. Figure 10 shows a schematic top view
of a device 302 in which conduit 12 is embodied as a ring
conduit. A number of containers 304, 306, 308, 310, 312,
314 are connected to the conduit. The ring conduit more-
over comprises a number of draw-off points 313.
[0106] The control mechanism of device 302 is prefer-
ably set to pump the substance in each case to a subse-
quent container along the ring conduit. In a first state the
substance is for instance pumped from container 304 to
container 306, in a second state from container 306 to
container 308, in a third state from container 308 to con-
tainer 310, in a fourth state from container 310 to 312, in
a fifth state from container 312 to container 314 and in a
sixth state from container 314 to container 304. The cycle
then starts again. It is of course also possible to pump
the substance around the ring conduit in the other direc-
tion.
[0107] A pig pen 400 (figure 11) comprises a number
of sections 402, 404, 406. A number of stalls is arranged
in each section 402, 404, 406. Only the stalls of section
404 are shown for the sake of clarity. A sow with a number
of piglets can for instance be accommodated in each
stall. A passageway 408 runs along the sections. It is
noted that a pig pen can also be laid out in other manner.
The invention can moreover also be applied for other
types of cattle, for instance cows, chickens or sheep.
[0108] A device 2 according to figure 1 is arranged in
each section 404 of animal accommodation 400. In the
shown embodiment one draw-off point 13a-f is arranged
in each stall. It is however possible to apply a plurality of
draw-off points per stall. One of the containers 4 is op-
tionally configured close to or even in passageway 408,
as shown in figure 11, so that a pig farmer has good
access to container 4, for instance in order to fill it up
manually. As described above, containers 4, 6 can alter-
natively also be filled up automatically.
[0109] In another example (figure 12) the two contain-
ers 4, 6 are arranged in or close to the passageway.
[0110] In an example of an animal accommodation in
which a plurality of devices 2 (figure 13) are placed, one
central control mechanism 726 is provided. Each individ-
ual device 2 can alternatively comprise its own control
mechanism 26, as described above.
[0111] A central water supply is preferably likewise
used for all devices in the animal accommodation. A cen-
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tral gas supply to which each device is connected can
moreover be provided. Each device in the animal accom-
modation can alternatively be provided with a relatively
small compressor, or a number of devices in the animal
accommodation can share a compressor.
[0112] Devices 2, 102, 202, 302, 402, 502, 602 can be
provided with a heating means for heating the substance.
One or more containers 4, 6, 204, 205, 206 are for in-
stance accommodated at least partially in a heated bath,
for instance in a warm water bath. The substance is in
this way brought to the desired temperature and/or held
at the desired temperature in a "bain-marie". Conduit 12
is alternatively accommodated in a heated bath. In an-
other example the heating means comprises a heat ex-
changer which keeps the substance in the containers
and/or the conduit heated/at temperature.
[0113] The present invention is by no means limited to
the above described preferred embodiments thereof.
The rights sought are defined by the following claims,
within the scope of which many modifications can be en-
visaged.

Claims

1. Device for distributing liquid feed, such as liquid cat-
tle feed, comprising:

- at least two containers (4, 6) for the liquid feed;
- a pump system comprising a pneumatic sys-
tem configured to adjust the gas pressure in at
least one of the containers (4,6);

characterised in that the device comprises:

- a conduit (12) which mutually connects the con-
tainers (4, 6) for transport of the liquid feed be-
tween the containers (4, 6), wherein the conduit
is provided with a number of draw-off points
(13a, 13b, 13c); and
- a control mechanism (26) for controlling the
pump system,

wherein the pump system is configured for pumping
the liquid feed between the containers (4, 6), and
wherein the control mechanism (26) is configured to
control the pneumatic system in a first state to in-
crease the gas pressure in a first container (4, 6)
relative to the gas pressure in a second container
(4, 6), so that liquid feed flows from the first container
(4, 6) to the second container (4, 6).

2. Device as claimed in claim 1, wherein the pneumatic
system is configured to control the gas pressure in-
dividually in each container (4, 6) and wherein the
control mechanism (26) is switchable between the
first state and a second state, in which second state
the control mechanism (26) controls the pneumatic

system to increase the gas pressure in the second
container (4, 6) relative to the gas pressure in the
first container (4, 6) or a further container (204, 205,
206), so that the liquid feed flows from the second
container (4, 6) back to the first container (4, 6) or to
the further container (204, 205, 206).

3. Device as claimed in claim 1 or 2, wherein at least
one container (4, 6) is provided with a venting valve
(V1A, V2A) and a supply valve (V1B, V2B) which is
connected to a gas supply of the pneumatic system,
wherein the control mechanism (26) is configured to
control the gas pressure in the at least one container
(4, 6) by controlling the valves of the relevant con-
tainer (4, 6).

4. Device as claimed in claims 2 and 3, wherein both
the first container (4, 6) and the second container (4,
6) comprise a venting valve (V1A, V2A) and a supply
valve (V1B, V2B), wherein the control mechanism
(26) is configured to open the supply valve (V1B,
V2B) of the first container (4, 6), close the venting
valve (V1A, V2A) of the first container (4, 6), close
the supply valve (V1B, V2B) of the second container
(4, 6) and open the venting valve (V1A, V2A) of the
second container (4, 6) in the first state, and to open
the supply valve (V1B, V2B) of the second container
(4, 6), close the venting valve (V1A, V2A) of the sec-
ond container (4, 6), close the supply valve (V1B,
V2B) of the first (4, 6) or further container and open
the venting valve (V1A, V2A) of the first container
(4, 6) or the further container (204, 205, 206) in the
second state.

5. Device as claimed in claim 3 or 4, wherein for at least
one container (4, 6) the venting valve (V1A, V2A)
and the supply valve (V1B, V2B) are embodied as a
single multi-way valve (V1, V2).

6. Device as claimed in any of the claims 2-5, wherein
the device comprises at most two containers (4, 6)
and the control mechanism (26) is configured to
switch back and forth between the first state and the
second state for the purpose of pumping the liquid
feed back and forth between the two containers (4,
6).

7. Device as claimed in any of the claims 2-6, wherein
the control mechanism (26) is further switchable from
and to a rest state in which the control mechanism
(26) keeps the gas pressure in the first container (4,
6) and second container (4, 6) substantially constant
so that the liquid feed is not displaced, wherein the
control mechanism (26) is preferably configured to
first remain in the rest state for a predetermined
amount of time during switching between the first
state and the second state.
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8. Device as claimed in any of the foregoing claims,
wherein the pump means comprise only the pneu-
matic system.

9. Device as claimed in any of the foregoing claims,
wherein each container (4, 6) is provided with a sen-
sor (28, 30) for measuring a level of the liquid feed
in the relevant container (4, 6).

10. Device as claimed in claim 9, wherein the sensors
(28, 30) are configured to detect whether a level of
the liquid feed in the relevant container (4, 6) lies
below or above a predetermined level, and the con-
trol mechanism (26) is configured to switch between
the different states on the basis of the detection by
the sensors (28, 30) and/or wherein the control
mechanism (26) is configured to generate a signal
which indicates that the total quantity of liquid feed
in the device is smaller than a predetermined mini-
mum quantity on the basis of the levels measured
by the sensors (28, 30).

11. Device as claimed in claim 10, further comprising a
water supply (50) connected to one or more of the
containers, wherein the control mechanism (26) is
configured to carry water into the containers (4, 6)
when the signal is generated, wherein preferably
provided in each container (4, 6) connected to the
water supply (50) is a nozzle (52, 54, 56, 58) which
is configured to spray water, supplied via the water
supply (50), against the wall of the relevant container
(4, 6).

12. Device as claimed in any of the foregoing claims,
wherein a static mixer is provided in the conduit (12).

13. Device as claimed in any of the foregoing claims,
further comprising a heating means for heating the
feed in at least one of the containers (4, 6) and/or
the conduit (12), wherein the heating means prefer-
ably comprises at least one heated bath in which at
least one of the containers (4, 6) is placed.

14. Animal accommodation provided with a device as
claimed in any of the foregoing claims.

15. Method for distributing liquid cattle feed over a
number of draw-off points (13a, 13b, 13c) in an an-
imal accommodation using the device as claimed in
any of the claims 1-13, comprising of:

a) increasing the gas pressure in a first container
(4, 6) relative to the gas pressure in a second
container (4, 6) so that liquid cattle feed flows
from the first container (4, 6) to the second con-
tainer (4, 6); and preferably further comprising
of:
b) increasing the gas pressure in the second

container (4, 6) relative to the gas pressure in
the first container (4, 6) or a further container so
that the liquid cattle feed flows from the second
container (4, 6) back to the first container (4, 6)
or to the further container (204, 205, 206).

Patentansprüche

1. Vorrichtung zum Verteilen von Flüssigfutter, wie et-
wa flüssigem Viehfutter, die aufweist:

- wenigstens zwei Behälter (4, 6) für das Flüs-
sigfutter;
- ein Pumpensystem, das ein pneumatisches
System aufweist, das konfiguriert ist, um den
Gasdruck in wenigstens einem der Behälter (4,
6) einzustellen;

dadurch gekennzeichnet, dass die Vorrichtung
aufweist:

- eine Leitung (12), welche die Behälter (4, 6)
für den Transport des Flüssigfutters zwischen
den Behältern (4, 9) wechselseitig verbindet,
wobei die Leitung mit einer Anzahl von Entnah-
mepunkten (13a, 13b, 13c) versehen ist; und
- einen Steuermechanismus (26) zum Steuern
des Pumpensystems,

wobei das Pumpensystem konfiguriert ist, um das
Flüssigfutter zwischen den Behältern (4, 6) zu pum-
pen, und wobei der Steuermechanismus (26) konfi-
guriert ist, um das pneumatische System in einem
ersten Zustand zu steuern, um den Gasdruck in ei-
nem ersten Behälter (4, 6) relativ zu dem Gasdruck
in einem zweiten Behälter (4, 6) zu erhöhen, so dass
das Flüssigfutter von dem ersten Behälter (4, 6) zu
dem zweiten Behälter (4, 6) fließt.

2. Vorrichtung nach Anspruch 1, wobei das pneumati-
sche System konfiguriert ist, um den Gasdruck in
jedem Behälter (4, 6) einzeln zu steuern, und wobei
der Steuermechanismus (26) zwischen dem ersten
Zustand und einem zweiten Zustand umschaltbar
ist, wobei der Steuermechanismus (26) das pneu-
matische System in dem zweiten Zustand steuert,
um den Gasdruck in dem zweiten Behälter (4, 6)
relativ zu dem Gasdruck in dem ersten Behälter (4,
6) oder einem weiteren Behälter (204, 205, 206) zu
erhöhen, so dass das Flüssigfutter von dem zweiten
Behälter (4, 6) zurück zu dem ersten Behälter (4, 6)
oder zu dem weiteren Behälter (204, 205, 206) fließt.

3. Vorrichtung nach Anspruch 1 oder 2, wobei wenigs-
tens ein Behälter (4, 6) mit einem Lüftungsventil
(V1A, V2A) und einem Zuführungsventil (V1B, V2B),
das mit einer Gasversorgung des pneumatischen
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Systems verbunden ist, versehen ist, wobei der
Steuermechanismus (26) konfiguriert ist, um den
Gasdruck in dem wenigstens einen Behälter (4, 6)
durch Steuern der Ventile des relevanten Behälters
(4, 6) zu steuern.

4. Vorrichtung nach den Ansprüchen 2 und 3, wobei
sowohl der erste Behälter (4, 6) als auch der zweite
Behälter (4, 6) ein Lüftungsventil (V1A, V2A) und ein
Zuführungsventil (V1B, V2B) aufweisen, wobei der
Steuermechanismus (26) konfiguriert ist, um in dem
ersten Zustand das Zuführungsventil (V1B, V2B)
des ersten Behälters (4, 6) zu öffnen, das Lüftungs-
ventil (V1A, V2A) des ersten Behälters (4, 6) zu
schließen, das Zuführungsventil (V1B, V2B) des
zweiten Behälters (4, 6) zu schließen und das Lüf-
tungsventil (V1A, V2A) des zweiten Behälters (4, 6)
zu öffnen, und in dem zweiten Zustand das Zufüh-
rungsventil (V1B, V2B) des zweiten Behälters (4, 6)
zu öffnen, das Lüftungsventil (V1A, V2A) des zwei-
ten Behälters (4, 6) zu schließen, das Zuführungs-
ventil (V1B, V2B) des ersten Behälters (4, 6) oder
weiteren Behälters zu schließen und das Lüftungs-
ventil (V1A, V2A) des ersten Behälters (4, 6) oder
weiteren Behälters zu öffnen.

5. Vorrichtung nach Anspruch 3 oder 4, wobei das Lüf-
tungsventil (V1A, V2A) und das Zuführungsventil
(V1B, V2B) für wenigstens einen Behälter (4, 6) als
ein einziges Mehrwegeventil (V1, V2) ausgeführt
sind.

6. Vorrichtung nach einem der Ansprüche 2 - 5, wobei
die Vorrichtung höchstens zwei Behälter (4, 6) auf-
weist und der Steuermechanismus (26) konfiguriert
ist, um zu dem Zweck, das Flüssigfutter zwischen
den zwei Behältern (4, 6) hin und her zu pumpen,
zwischen dem ersten Zustand und dem zweiten Zu-
stand hin und her zu schalten.

7. Vorrichtung nach einem der Ansprüche 2 - 6, wobei
der Steuermechanismus (26) ferner von einem Ru-
hezustand, in dem der Steuermechanismus (26) den
Gasdruck in dem ersten Behälter (4, 6) und dem
zweiten Behälter (4, 6) im Wesentlichen konstant
hält, so dass das Flüssigfutter nicht verlagert wird,
und in diesen umschaltbar ist, wobei der Steuerme-
chanismus (26) vorzugsweise konfiguriert ist, um zu-
erst einen vorgegebenen Zeitbetrag lang während
des Umschaltens zwischen dem ersten Zustand und
dem zweiten Zustand in dem Ruhezustand zu blei-
ben.

8. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei die Pumpeneinrichtungen nur das
pneumatische System aufweisen.

9. Vorrichtung nach einem der vorhergehenden An-

sprüche, wobei jeder Behälter (4, 6) mit einem Sen-
sor (28, 30) zum Messen eines Pegels des Flüssig-
futters in dem relevanten Behälter (4, 6) versehen ist.

10. Vorrichtung nach Anspruch 9, wobei die Sensoren
(28, 30) konfiguriert sind, um zu erfassen, ob ein
Pegel des Flüssigfutters in dem relevanten Behälter
(4, 6) unter oder über einem vorgegebenen Pegel
liegt, und wobei der Steuermechanismus (26) kon-
figuriert ist, um auf der Basis der Erfassung durch
die Sensoren (28, 30) zwischen den verschiedenen
Zuständen umzuschalten, und/oder wobei der Steu-
ermechanismus (26) konfiguriert ist, um auf der Ba-
sis der von den Sensoren (28, 30) gemessenen Pe-
gel ein Signal zu erzeugen, das angibt, dass die Ge-
samtmenge von Flüssigfutter in der Vorrichtung klei-
ner als eine vorgegebene minimale Menge ist.

11. Vorrichtung nach Anspruch 10, die ferner eine Was-
serversorgung (50), die mit einem oder mehreren
der Behälter (4, 6) verbunden ist, aufweist, wobei
der Steuermechanismus (26) konfiguriert ist, um
Wasser in die Behälter (4, 6) zu befördern, wenn das
Signal erzeugt wird, wobei vorzugsweise in jedem
mit der Wasserversorgung (50) verbundenen Behäl-
ter (4, 6) eine Düse (52, 54, 56, 58) bereitgestellt ist,
die konfiguriert ist, um Wasser, das über die Was-
serversorgung (50) zugeführt wird, gegen die Wand
des relevanten Behälters (4, 6) zu sprühen.

12. Vorrichtung nach einem der vorhergehenden An-
sprüche, wobei ein statischer Mischer in der Leitung
(12) bereitgestellt ist.

13. Vorrichtung nach einem der vorhergehenden An-
sprüche, die ferner eine Heizeinrichtung zum Erwär-
men des Futters in wenigstens einem der Behälter
(4, 6) und/oder der Leitung (12) aufweist, wobei die
Heizeinrichtung vorzugsweise wenigstens ein er-
wärmtes Bad aufweist, in dem wenigstens einer der
Behälter (4, 6) angeordnet ist.

14. Tierunterkunft, die mit einer Vorrichtung nach einem
der vorhergehenden Ansprüche versehen ist.

15. Verfahren zum Verteilen von flüssigem Viehfutter
über eine Anzahl von Entnahmepunkten (13a, 13b,
13c) in einer Tierunterkunft unter Verwendung der
Vorrichtung nach einem der Ansprüche 1 - 13, das
aufweist:

a) Erhöhen des Gasdrucks in einem ersten Be-
hälter (4, 6) relativ zu dem Gasdruck in einem
zweiten Behälter (4, 6), so dass flüssiges Vieh-
futter von dem ersten Behälter (4, 6) zu dem
zweiten Behälter (4, 6) fließt; und das vorzugs-
weise ferner aufweist:
b) Erhöhen des Gasdrucks in dem zweiten Be-
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hälter (4, 6) relativ zu dem Gasdruck in dem ers-
ten Behälter (4, 6) oder einem weiteren Behälter,
so dass das flüssige Viehfutter von dem zweiten
Behälter (4, 6) zurück zu dem ersten Behälter
(4, 6) oder zu dem weiteren Behälter (204, 205,
206) fließt.

Revendications

1. Dispositif destiné à distribuer un aliment liquide, tel
qu’un aliment liquide pour bétail, comprenant :

au moins deux conteneurs (4, 6) pour l’aliment
liquide ;
un dispositif de pompage comprenant un dispo-
sitif pneumatique configuré de manière à régler
la pression gazeuse dans au moins l’un des con-
teneurs (4, 6) ;
caractérisé en ce que le dispositif comprend ;
un conduit (12) qui raccorde mutuellement les
conteneurs (4, 6) afin d’assurer le transport de
l’aliment liquide entre les conteneurs (4, 6), dans
lequel le conduit comporte un certain nombre
de points de soutirage (13a, 13b, 13c) ; et
un mécanisme de commande (26) destiné à
commander le dispositif de pompage,
dans lequel le dispositif de pompage est confi-
guré de manière à pomper l’aliment liquide entre
les conteneurs (4, 6) et dans lequel le mécanis-
me de commande (26) est configuré de manière
à commander le dispositif pneumatique dans un
premier état afin d’augmenter la pression ga-
zeuse dans un premier conteneur (4, 6) par rap-
port à la pression gazeuse dans un second con-
teneur (4, 6), de telle sorte que l’aliment liquide
s’écoule du premier conteneur (4, 6) vers le se-
cond conteneur (4, 6).

2. Dispositif selon la revendication 1, dans lequel le dis-
positif pneumatique est configuré de manière à com-
mander la pression gazeuse individuellement dans
chaque conteneur (4, 6) et dans lequel le mécanisme
de commande (26) peut être commuté entre le pre-
mier état et un second état, second état dans lequel
le mécanisme de commande (26) commande le dis-
positif pneumatique afin d’augmenter la pression ga-
zeuse dans le second conteneur (4, 6) par rapport
à la pression gazeuse dans le premier conteneur (4,
6) ou un autre conteneur (204, 205, 206), de telle
sorte que l’aliment liquide s’écoule à partir du second
conteneur (4, 6) de nouveau vers le premier conte-
neur (4, 6) ou vers l’autre conteneur (204, 205, 206).

3. Dispositif selon la revendication 1 ou 2, dans lequel
au moins un conteneur (4, 6) comporte une vanne
de mise à l’air (V1A, V2A) et une vanne d’alimenta-
tion (V1B, V2B) qui est raccordée à une source de

gaz du dispositif pneumatique, dans lequel le méca-
nisme de commande (26) est configuré de manière
à commander la pression gazeuse dans le au moins
un conteneur (4, 6) en commandant les vannes du
conteneur approprié (4, 6).

4. Dispositif selon les revendications 2 et 3, dans lequel
à la fois le premier conteneur (4, 6) et le second
conteneur (4, 6) comprennent une vanne de mise à
l’air (V1A, V2A) et une vanne d’alimentation (V1B,
V2B), dans lequel le mécanisme de commande (26)
est configuré de manière, dans le premier état, à
ouvrir la vanne d’alimentation (V1B, V2B) du premier
conteneur (4, 6), fermer la vanne de mise à l’air (V1A,
V2A) du premier conteneur (4, 6), fermer la vanne
d’alimentation (V1B, V2B) du second conteneur (4,
6) et ouvrir la vanne de mise à l’air (V1A, V2A) du
second conteneur (4, 6), et, dans le second état, à
ouvrir la vanne d’alimentation (V1B, V2B) du second
conteneur (4, 6), fermer la vanne de mise à l’air (V1A,
V2A) du second conteneur (4, 6), fermer la vanne
d’alimentation (V1B, V2B) du premier (4, 6) ou autre
conteneur et ouvrir la vanne de mise à l’air (V1A,
V2A) du premier conteneur (4, 6) ou de l’autre con-
teneur (204, 205, 206).

5. Dispositif selon la revendication 3 ou 4, dans lequel,
pour au moins un conteneur (4, 6), la vanne de mise
à l’air (V1A, V2A) et la vanne d’alimentation (V1B,
V2B) sont mises en œuvre sous la forme d’une sim-
ple vanne à plusieurs voies (V1, V2).

6. Dispositif selon l’une quelconque des revendications
2 à 5, dans lequel le dispositif comprend tout au plus
deux conteneurs (4, 6) et le mécanisme de comman-
de (26) est configuré de manière à commuter dans
les deux sens entre le premier état et le second état
afin de pomper l’aliment liquide dans les deux sens
entre les deux conteneurs (4, 6).

7. Dispositif selon l’une quelconque des revendications
2 à 6, dans lequel le mécanisme de commande (26)
peut, en outre, être commuté à partir d’un état de
repos, dans lequel le mécanisme de commande (26)
maintient la pression gazeuse dans le premier con-
teneur (4, 6) et le second conteneur (4, 6) sensible-
ment constante de telle sorte que l’aliment liquide
n’est pas déplacé, et vers celui-ci, dans lequel le
mécanisme de commande (26) est, de préférence,
configuré de manière à rester d’abord dans l’état de
repos pendant une durée prédéterminée au cours
de la commutation entre le premier état et le second
état.

8. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel le moyen de pompage
comprend uniquement le dispositif pneumatique.
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9. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel chaque conteneur (4, 6)
comporte un capteur (28, 30) destiné à mesurer un
niveau de l’aliment liquide dans le conteneur appro-
prié (4, 6).

10. Dispositif selon la revendication 9, dans lequel les
capteurs (28, 30) sont configurés de manière à dé-
tecter si un niveau de l’aliment liquide dans le con-
teneur approprié (4, 6) se situe en-dessous ou au-
dessus d’un niveau prédéterminé, et le mécanisme
de commande (26) est configuré de manière à com-
muter entre les différents états sur la base de la dé-
tection par les capteurs (28, 30) et/ou dans lequel le
mécanisme de commande (26) est configuré de ma-
nière à produire un signal qui indique que la quantité
totale d’aliment liquide dans le dispositif est inférieu-
re à une quantité minimum prédéterminée sur la ba-
se des niveaux mesurés par les capteurs (28, 30).

11. Dispositif selon la revendication 10, comprenant, en
outre, une source d’alimentation en eau (50) raccor-
dée à un ou plusieurs des conteneurs, dans lequel
le mécanisme de commande (26) est configuré de
manière à délivrer de l’eau dans les conteneurs (4,
6) lorsque le signal est produit, dans lequel, de pré-
férence, un orifice (52, 54, 56, 58) qui est configuré
de manière à vaporiser de l’eau délivrée par l’inter-
médiaire de la source d’alimentation en eau (50),
contre la paroi du conteneur approprié (4, 6) est
agencé dans chaque conteneur (4, 6) et raccordé à
la source d’alimentation en eau (50).

12. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel un mélangeur statique est
agencé dans le conduit (12).

13. Dispositif selon l’une quelconque des revendications
précédentes, comprenant, en outre, un moyen de
chauffage afin de chauffer l’aliment dans le au moins
un des conteneurs (4, 6) et/ou le conduit (12), dans
lequel le moyen de chauffage comprend, de préfé-
rence, au moins un bain chauffé dans lequel au
moins l’un des conteneurs (4, 6) est placé.

14. Local pour animaux comportant un dispositif selon
l’une quelconque des revendications précédentes.

15. Procédé de distribution d’aliment liquide pour bétail
sur un certain nombre de points de soutirage (13a,
13b, 13c) dans un local pour animaux en utilisant le
dispositif selon l’une quelconque des revendications
1 à 13, comprenant :

a) l’augmentation de la pression gazeuse dans
un premier conteneur (4, 6) par rapport à la pres-
sion gazeuse dans un second conteneur (4, 6)
de telle sorte que l’aliment liquide pour bétail

s’écoule à partir du premier conteneur (4, 6) vers
le second conteneur (4, 6) ; et comprenant, en
outre, de préférence :
b) l’augmentation de la pression gazeuse dans
le second conteneur (4, 6) par rapport à la pres-
sion gazeuse dans le premier conteneur (4, 6)
ou un autre conteneur de telle sorte que l’aliment
liquide pour bétail s’écoule à partir du second
conteneur (4, 6) de nouveau vers le premier con-
teneur (4, 6) ou vers l’autre conteneur (204, 205,
206).
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