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(57) Abrege(suite)/Abstract(continued):
level measuring device provided substantially in the Interior of the tank for determining the position of at least one boundary surface

of the medium In the tank, the filing level measuring device having at least one dipstick. Also provided Iis a method for conveying a
medium from a container into a tank and for determining the quantity of the medium, Iin which the medium Is transported via a
conveying device and a conduit, gas absorbed by the medium Is separated, and the filing level in the tank is measured by a filling

level measuring device, wherein gas separation at least partly takes place in the tank.
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ABSTRACT
A device for conveying a medium from a container to a tank and for determining the quantity
of the medium is provided, wherein the device comprises a conduit for displacement between
the container and the tank, a conveying device connected to the conduit, a separating device for
separating gas from the medium, the separating device and the tank forming an integrated unit,
and a filling level measuring device provided substantially in the interior of the tank for
determining the position of at least one boundary surface of the medium in the tank, the filling
level measuring device having at least one dipstick. Also provided is a method for conveying
a medium from a container into a tank and for determining the quantity of the medium, in which
the medium is transported via a conveying device and a conduit, gas absorbed by the medium
is separated, and the filling level in the tank is measured by a filling level measuring device,

wherein gas separation at least partly takes place in the tank.



CA 02340949 2003-12-22

1

DEVICE AND METHOD FOR DETERMINING VOLUME

The invention relates to a device for conveying a medium from a container into a tank and for
determining the quantity of the medium, having a conduit between the container and the tank,
a conveying device connected to the conduit and a device for separating gas from the medium.
The invention also relates to a method for conveying a medium from a container into a tank and
for determining the quantity of the medium, in which the medium is transported via a conveying

device and a conduit and gas absorbed by the medium is separated.

Such devices and methods are used in various fields, such as e.g. in dairying or the distribution

of fuels.

In the dairying sector a tank truck regularly visits certain milk producers and removes the milk
which has e.g. been produced during the course of a day from one or more storage containers.
It is particularly important that the milk quantity removed is precisely measured and recorded,
because it is on this basis that a subsequent settlement of account takes place between producer
and customer. Therefore high demands are made on the quality of the quantity measurement,
which is illustrated by the fact that legal regulations exist with regards to the calibrations and

the quality of the measured results.

In order to meet these high demands it is necessary to minimize possible measurement errors.
A particularly serious measurement error only eliminatable with a certain apparatus expenditure
results from the fact that e.g. the milk is enriched with air during the removal process by pumps
or the like and this leads to a more or less pronounced frothing of the milk. Thus, prior to the
actual quantity measurement, air separation must take place. Therefore in most prior art devices
and methods the milk is firstly supplied to an air separator, where it remains until adequate

degassing has occurred and is only then supplied via a flowmeter to the tank to be filled.

In the Federal Republic of Germany there is e.g. a standard (DIN 19217:1997-11), which
contains Strict_regulations relating to air separation (cf. therein section 2.10.2). The DIN
prescribes that in order to fulfil the calibration requirement the gas separator must be a separate
component of the installation. This leads to problematic high apparatus costs. In addition, in

the case of installations having a separate gas separator, as prescribed by the DIN, the
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aforementioned time lag problem occurs during the conveying of the medium, because it must
in the meantime remain 1n the air separator. Thus, EP 626 567 B1 already proposes a flowmeter,
which even 1n the case of air-freighted milk 1s able to sufficiently accurately determine the
volume. However, this intrinsically satisfactorily operating device and the method performed

by 1t are comparatively complicated and consequently require improvement.

DE 33 19 277 Al discloses a float for a level control provided in an inner chamber of a milk
container. The milk level 1s determined 1n that the float interior contains a magnet, which

interacts with a permanent magnet inside a dipstick.

EP 806 636 Al also discloses a device for determining the level, in this case in aircraft tanks.
This device has the noteworthy feature that the level determination functions according to the

so-called magnetostrictive principle, 1.€. according to a method which utilizes the transit time

of ultrasonic pulses produced by magnetic fields.

The object of the invention is to provide a volume determination device permitting a particularly
accurate determination of the volume, with a mmimum apparatus cost and which avoids
measurement errors caused by gas occlusion. In addition, a method is provided for the filling

of a tank and for determining the filling level, which implements the advantages of the device

according to the invention.

According to one aspect of the present invention, there is provided a device for separating gas
from a medium and conveying the medium from a container into a tank and for determining a
quantity of the medium, comprising: a conduit for displacement between the container and the
tank; a conveying device connected to the conduit; a separating device for separating gas from
the medium; and a filling level measuring device for determining the quantity of the medium;
wherein the separating device forms an integrated unit with the tank, and the filling level
measuring device has at least one dipstick and is located substantially in the interior of the tank

for the determination of the position of at least one boundary surface of the medium in the tank.

According to another aspect of the present invention, there is provided a method for conveying
a medium from a container into a tank and for determining a quantity of the medium, comprising

the steps of transporting the medium with the aid of a conveying device in a conduit; separating
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absorbed gas from the medium; and determining a quantity of the medium with the aid of a
filling level measuring device; wherein gas separation at least partly takes place in the tank and

the quantity of the medium in the tank 1s measured via a filling level of the medium using the

filling level measuring device.

The device according to the invention 1s based on the prior art 1n that the device for separating
gas and the tank form an integrated unit, a filling level measuring device 1s substantially
provided 1n the interior of the tank for determining the position of at least one boundary surface
of the medium 1n the tank, and the filling level measuring device has at least one dipstick. This
device renders unnecessary the use of a separate air separator, although this would not appear
possible on the basis of the prior art, particularly in view of the aforementioned DIN
19217:1997-11. Air separation 1itially takes place in the tank to be filled or the filled tank,
which 1s possible in that the volume measurement determined by level measurement takes place
In an extremely precise manner in the tank and not, as in the prior art, exclusively through a

flowmeter upstream of the tank. This considerably reduces apparatus costs.
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The device according to the invention is particularly advantageous if the filling level measuring
device has a transsonar displacement transducer coupled to a computer operating according to the
magnetostrictive principle and which is equipped with at least one dipstick and at least one float,
the float or floats being equipped with at least one magnet. The magnetostrictive principle is based
on the phenomenon that two intersecting magnetic fields cause a deformation of the metal in which
they are focussed. If an exciting current pulse is supplied to the dipstick, this leads to an axially
symmetrical exciting magnetic field with respect to said dipstick. This interacts with the
intersecting magnetic fields of the float magnets, so that there is a brief deformation and a resulting
ultrasonic pulse in the dipstick acting as a waveguide. Knowing the velocity of sound in the
waveguide, conclusions can be drawn from the position of the magnets and consequently of the
float from the transit time of the ultrasonic pulse through the dipstick up to a recerver preterably
positioned terminally on the dipstick. Displacement transducers of this type are well known. As a
result of the thus equipped device it is possible to measure the float position to an order of
magnitude of 10 &m. In addition, transsonar displacement transducers are long term-stable and

consequently fulfil the strict legal requirements concerning calibration and measuring accuracy.

It is advantageous for the dipstick to be fixed to the top of the tank. This permits an easy removal

and fitting of the dipstick, which can e.g. be useful in connection with maintenance and cleaning.

It is particularly advantageous to provide a reference signal generator on the underside of the tank
substantially on the dipstick axis and for the dipstick to penetrate the reference signal generator.
The reference signal generator emits a filling level-independent signal, so that the receiver receives
two generally successive signals. Through the measurement of the transmit times of both signals
and subtraction it is possible to eliminate a measurement error as a result of the e.g. temperature-
caused linear extension of the dipstick. Through the placing of the reference signal generator on
the underside of the tank and the dipstick penetrating the same, the float can pass into the lower
area of the tank and generate corresponding filling level signals. As a result of the free penetration
of the reference signal generator, the dipstick is not prevented from any temperature-caused

extension, so that this can occur without stressing the system.

It is also advantageous to fix the dipstick to the underside of the tank, particularly in view of
possibly varying design possibilities.
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The displacement transducer is preferably operated with a measuring frequency of 500 Hz. As a

result of this high repetition frequency a quasi-continuance measurement 1s possible.

The float is advantageously a double float for density measurement. Thus, apart from the filling

level measurement, further information concerning the state of the medium is received.

It is further advantageous if the dipstick is surrounded by a smoothing or calming pipe, which has
individual openings for the passage of the medium. This in particular leads to advantages in
conjunction with the use of the device according to the invention in tank trucks. Through the
movement of the truck the liquid surface is normally subject to considerable movement and the
calming of this surface movement can take up an undesirably long period of time. As a result of
the dipstick being surrounded by a calming pipe, which is connected to the remaining tank volume
by openings using the principle of communicating pipes, in the decisive area, namely that area
directly surrounding the dipstick, a much faster calming occurs and consequently there are

considerable time and cost economies.

It is also possible to use a computer, which has a software-based digital filter and which 1s suitable
for converting the filling level values into volume values. It is possible to use a digital filter due to
the high measuring frequency which is preferably present. In principle, it is possible to use all

known filters, such as e.g. Butterworth, Tschebyscheff or Bessel filters and the like. The computer

has access to data describing the tank geometry, so that said conversion can take place. The
advantage is that directly the interesting volume data and not the primarily measured filling level

data can be displayed.

The filling level measuring device can also have a capacitive or potentiometric dipstick. An
ultrasonic measuring device can also be used. This increases the flexibility concerning the

possibilities of use, e.g. in conjunction with the different physical characteristics of the media 1n

question.

Particularly in the case of symmetrical tanks, the dipstick is preferably arranged in the volumetric

centre. This minimizes measuring errors as a result of an inclination of the tank.

It 1s also possible to provide devices for measuring the temperature of random components,

preferably within the tank, the results of the temperature measurements being inputtable into the
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computer. Thus, there can be a correction of temperature-caused measuring errors on the software

plane.

It is particularly advantageous if the computer 1s connected to a biaxial inclinometer. As a result
data concerning the angular position of the tank can be inputted into the computer, which represents

a further correction possibility for increasing measuring accuracy.

The system 1s preterably equipped with a sampler, which removes the sample quantities
proportional to the conveyed volume. Such a proportional removal 1s advantageous, because 1t
leads to a representative sample having the same qualitative composition as the total conveyed
quantity. Proportional removal is possible, because a quasi-continuous volume measurement can
be performed by the device according to the invention and therefore direct information on the

volume flow is available.

In this connection or also for further increasing the measuring accuracy, the volume measurement
can be additionally assisted by a possibly provided flowmeter. The use of such a flowmeter is
particularly useful if already degassed milk is to be transferred from a smaller into a larger tank. It
1S pointed out 1n this connection that through the use of a small tank the absolute measuring
accuracy 1s additionally increased. In particular, the measuring error is reduced in that the cross-

sectional surface of the tank is decreased in favour of its height.

The conduit preferably has a valve means, which comprises a check or non-return valve and a valve
controllable by the computer. The check valve and the controllable valve can also be implemented
in the form of a single valve. The check valve prevents the flow back of medium from the tank into
the container and forms the volume calibration zero, whereas the computer-controllable valve is

e.g. closed if tank overfilling threatens. In order to continue takeover it is e.g. possible in this case

to open a valve to a further tank or a further chamber.

It can also be advantageous for the conduit to have coils. The coils can assist the degassing of the
medium, because as a result of centrifugal force the medium is forced to the outer wall of the
conduit, whilst the gas can pass out in the inner area. If the gas is provided with a possibility to

leave the conduit system, as a result of this measure already partly degassed medium enters the
tank.
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The conveying device is preferably a self-priming impeller pump.
Advantageously the system 1s operated by vacuum.

It can also be advantageous for the computer to be connected with the adjustable or controllable

valve or valves and/or with the conveying device. This makes it possible to control or regulate the

delivery, as a function of random data supplied to the computer.

Preferably a computer 1s provided permitting the recording of random measured results and with

which random process parameters can be controlled, monitored and regulated.

The method according to the invention is based on the prior art in that the gas separation at least
partly takes place in the tank, and the filling level in the tank i1s measured by a filling level
measuring device. The method makes it possible to obviate the use of a separate air separator,

because the filling level and consequently the volume in the tank are measured, which avoids any

need for air separation prior to the passage of the medium through a flowmeter.

Preferably the filling level measuring method is based on the magnetostrictive principle, which

permits a particularly accurate filling level measurement.

It 1s particularly advantageous if the filling level is determined by establishing the difference
between the transit times of a signal generated at the location of a float and a signal generated at a

fixed location with respect to the tank. As a result of such a subtraction the method is made

independent of a possible e.g. temperature-caused extension of the dipstick.

Preferably a measurement of the temperature at random points within the system, particularly in the

actual medium, the angular position of the tank and/or the density of the medium takes place, the

measured results being supplied to a computer. As a result of these measurements the measured

results can be advantageously corrected with respect to the volume, Particularly with regards to

product detection or quality testing, density measurement plays an important part.

Preferably a computer is able, whilst incorporating random inputs, to open or close the valve to the

tank, control and also monitor the conveying capacity of the conveying device.
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A digital filter is preferably used in the computer for correcting surface fluctuations. This is in
particular possible through the preferred use of a measuring frequency of 500 Hz, so that there
is a quasi-continuous measurement. This permits the use of virtually random digital filters and

the time necessary to obtain areliable measured result is reduced by several orders of magnitude.

It is advantageous if part of the gas is separated before the medium enters the tank, because this

further increases the filling rate and the reliability of the measurement.

It is also preferable during the filling of the tank to continuously measure the speed ofrise of the
float. With a correct operation of the installation this must be correlated with an expected pump

efficiency, so that if correlation does not exist it can be concluded that there 1s a fault in the

installation.

Preferably during the filling process a representative sample is taken, said sample quantity being

correlated with the volume increase. The latter ensures the necessary product quality.

Advantageously use is made of a computer for recording random measured results and for
controlling, monitoring and regulating random process parameters. This preferred integration

permits a variable and central control of the system.

The invention and a prior art device will be described in greater detail hereinafter with reference

to the attached drawings, in which:

Figure 1 is a side view of the device according to the invention.

Figure 2 is a side view of a prior art device.

Figure 3 shows a detail from a tank with a filling level measuring device for illustrating the
differential method.

Figure 4 shows a part of a tank in side view with components of a preferred embodiment of the
invention.

Figure 5 is a side view of components of a preferred embodiment of the invention for density
measurement,

Figure 6 is a side view of part of the device according to the invention in a preferred

embodiment for air separation.
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Firstly a prior art device i1s described 1n conjunction with Figure 2. The medium 4, e.g. milk 1s
sucked from a container 12 by means of a suction nozzle 26 connected by a conduit, such as a
flexible hose 28 to conveying device, such as an impeller pump 30. Particularly at the start and
end of removal, gas occlusions can occur during suction. The impeller pump 30 1s of a self-
priming nature and consequently does not need constant filling, which in particular facilitates
the start of the removal process. From the impeller pump 30 the medium 4 1s pumped via a pipe
32 into the gas measuring preventing device or air separator 34. In the air separator 34 the
medium 4 is intermediately stored, so that during this time air occlusions can pass out into the
area above the liquid surface. This ensure that the occluded air has at least passed out to a
significant extent before reaching a following volume measuring installation or flowmeter 36.
So that there 1s always a suitable quantity of medium 4 in air separator 34, the level of the
medium 4 in said air separator 34 is regulated. The control unit 38 connected to a filling level
measuring device 40 of the air separator 34 is responsible for said regulation or control. The
control unit 38 is also connected to the impeller pump 30 and a centrifugal pump 42 positioned
behind the outlet .area of the air separator 34. Through a suitable control of these components
by the control unit 38, it is possible to control the operation as a function of the filling level
within the air separator. The control unit 38 is also important in connection with the calibration
of the installation. At the start of acceptance the float 68 1s at a starting level with respect to the
dipstick 70. The starting level is visible for the customer or supplier through the inspection glass
72. The starting level is relevant for all acceptance processes and must be accurately
“approached” again at the end of each acceptance. The centrifugal pump 42 delivers the
medium 4 through a flowmeter 36 (e.g. MID or magnetic-inductive flowmeter) and a valve
means 44, 46 into the tank 6 to be filled. The valve means has a check valve 44 and a valve 46,
which can be opened or closed. For filling several tanks a distributor 47 is also provided in the

valve area.

Figure 1 shows a construction according to the present invention where, compared with the prior

art of Figure 2, there 1s a significantly reduced number of components.

Once again the medium 4 is sucked by means of a suction nozzle 26 from a container 12. The
suction nozzle 26 is connected by means of a hose 28 to an impeller pump 30. From the
impeller pump 30 the medium can pass via a check valve 44 and a valve 46, controllable by a

computer 48, into the tank 6. The interior of the tank 6 is equipped with a filling level

B o e S e e AR A A A A _aam
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measuring device, which has a dipstick 16, areceiver area 18, a float 20 and a reference signal
generator 22. The receiver area 18 is located on the dome cover 52 of the tank 6, to which the
dipstick 16 1s also fixed. With 1ts surface 50 the check valve 44 simultaneously forms the
calibration level. The computer 48 is connected to the receiver 18 of the filling level measuring
device (16, 18, 20, 22), the valve 46 and the pump 30. Thus, the delivery of the pump 30 and

the position of the valve 46 can be controlled by the computer 48 as a function of the filling

level.

The filling level measuring device (16, 18, 20, 22) operates according to the magnetostrictive
principle. This is based on the physical phenomenon that two intersecting magnetic fields cause
a deformation of the metal in which they are focussed. In the present case one magnetic field
1s produced by amagnet connected to the float 20. It 1s also possible to provide several magnets.
The exciting magnetic field is produced by an exciting current pulse supplied to the dipstick 16.
Thus, at the time when the exciting current pulse arrives at the location of the float 20, an
ultrasonic pulse is produced in the dipstick 16 and its transit time to the receiver area 18 1s
measured. Thus, with the knowledge of the velocity of sound in the dipstick 16, conclusions can

be drawn regarding the position of the float 20 and the surface 24 of the medium 4. In the lower

~ region of the filling level measuring device (16, 18, 20, 22), a reference signal generator 22

through which the dipstick 16 freely passes is provided in the preferred embodiment. The other
end of the dipstick 16 is fixed to the dome cover 52 of the tank 6. As the reference signal
generator 22 has a fixed position relative to the tank 6, it is independent of possible, e.g.
temperature-caused extensions of the dipstick 16. The receiver 18 is now able to receive both
the signals of the reference signal generator 22 and the float 20. Through subtraction of the
transit times it is possible to eliminate a measuring error due to e.g. temperature-caused length

changes of the dipstick 16.

The differential measuring method is further illustrated by Figure 3. Here a detail of tank
6 with three floats 20, 20', 20” associated with three possible levels is shown. Below the
lower float20' is shown a reference signal generator 22. The lower float 20' is at the
minimum filling level, whereas the upper float 20” is at the maximum filling level.

Below the reference signal generator 22 there 1s
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a damping zone 54 of the dipstick 16, in order to prevent measuring process-impairing reflections
at the lower end of the dipstick 16. The differential method will now be explained using the
example of the central float 20, which has a distance 14 from the receiver 18. As a result of this
arrangement a temperature-caused extension of the dipstick 16 has no ettect on the measurement,
because effectively the distance 12-14 is determined, i.e. a quantity which eliminates by substraction

the measuring error due to a length change.

Fig. 4 is a detail of a tank with a special design of the measuring device. Therein the dipstick 16 1s
surrounded by a smoothing or calming pipe 56. The interior of the calming pipe 56 is connected by
means of one or more openings 58 to the remainder of the tank 6, so that on the basis of the
principle of communicating pipes the medium 4 can assume the same filling level inside and
outside the calming pipe. The effect of the calming pipe 56 is that the surface within this radially
small area very rapidly becomes calm, as opposed to the slow calming of the much larger
remaining surface of the medium 4. Particularly when using the device according to the invention
in tank trucks, this has the advantage that a precise measurement is possible even a short time after
stopping or even when the tanker is moving. It is pointed out in this connection that a correction of
surface fluctuations can be performed as a result of the high measuring frequency of the method
according to the invention (preferably about 500 Hz) even by digital filters in a computer, which is
in any case present for controlling the system. It is particularly advantageous to use the digital
filters in combination with a calming pipe 56 according to fig. 4. It 1s also possible to use a RC

filter.

Fig. 5 shows a special embodiment of a float 20 for determining the density of the medium. The
float 20 1s in two parts, comprising a filling level float 60 and a density float 62. Both floats 60, 62
of the double float 20 have magnets 74, 76, so that through the transit time differences of the
assocliated measurements conclusions can be drawn regarding the submergence depth of the density
float 62. As this submergence depth of the density float 62 is dependent on the density of the
medium 4, 1t 1s possible to calculate from the transit time difference the density of the medium 4.
This provides further information on the medium 4, which can be used during the control process
and which provides information on the quality of the product. The density measurement is
particularly advantageous if the medium 4 is fuel. At a specific temperature difterent fuels have
different densities so that, with the knowledge of the temperature, conclusions can be drawn on the
basis of the density concerning the nature of the fuel (e.g. super lead-free). The density

measurement combined with a temperature measurement can be used for identifying the medium 4.
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Fig. 6 shows a possibility for bringing about in a simple manner a partial degassing of the medium
4 betfore the latter enters the tank 6. The pump 42 pumps the medium by means of a helically
wound conduit 64 into the tank 6. As a result of the centrifugal forces which occur in the coiled

conduit 64, the medium 1s mainly transported on the outer wall of said conduit, whereas gas
occlusions can pass out in the inner area. If there is an outlet for the gas, which is connected by

means of a vent line 66 to the tank 6, then a partial degassing already takes place before the
medium 4 enters the tank 6.

The invention 1n particular has advantages in connection with liquid media. However, it is not

limited to use with liquid media and instead still offers many advantages with viscous media or

even loose material.

The teatures of the invention disclosed in the description, drawings and claims can be essential to

the implementation of the invention either singly or in random combination.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY OR
PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A device for separating gas from a medium and conveying the medium from a

container 1nto a tank and for determining a quantity of the medium, comprising:

a conduit for displacement between the container and the tank;

a conveying device connected to the conduit;

a separating device for separating gas from the medium; and

a filling level measuring device for determining the quantity of the medium;

wherein the separating device forms an integrated unit with the tank, and the filling level
measuring device has at least one dipstick and is located substantially in the interior of the tank

for the determination of the position of at least one boundary surface of the medium 1in the tank.

2. A device according to claim 1, wherein the filling level measuring device has a
transsonar displacement transducer coupled to a computer, operates according to the

magnetostrictive principle, and comprises at least one float, said float or floats comprising at

least one magnet.

3. A device according to claim 1 or 2, wherein the dipstick 1s fixed to the top of the tank.

4. A device according to claim 2 or 3, wherein a reference signal generator is provided
on the underside of the tank substantially on an axis of the dipstick and the dipstick penetrates

the reference signal generator.

5. A device according to claim 1 or 2, wherein the dipstick 1s fixed to the underside of

the tank.

6. A device according to any one of claims 1 to 5, wherein the filling level measuring

device can be operated with a measuring frequency of 500 Hz.

7. A device according to any one of claims 2 to 6, wherein the float comprises a double

float for density measurement.
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8. A device according to any one of claims 1 to 7, wherein the dipstick is surrounded

by a calming pipe, which has individual openings.

9. A device according to any one of claims 1 to §, further comprising a computer which

has a software-based, digital filter and which 1s suitable for converting filling level values into

volume values.

10. A device according to claim 1, wherein the filling level measuring device comprises

a capacitive, potentiometric or ultrasonic measuring device.

11. A device according to any one of claims 1 to 10, wherein the dipstick is located 1n

a volumetric centre of the tank.

12. A device according to any one of claims 1 to 11, further comprising a temperature

measuring device wherein resulting measured values are suppliable to a computer.

13. A device according to any one of claims 1 to 12, further comprising a biaxial
inclinometer for measuring an angular position of the tank, wherein resulting measured values

are suppliable to a computer.

14. A device according to any one of claims 1 to 13, further comprising a flowmeter
located in a feedline to the tank, and a sampler, wherein a sample quantity 1s removable by the

sampler in proportion to the volume flow through the system.

15. A device according to any one of claims 1 to 14, wherein the conduit comprises a

check valve and one or more adjustable or controlling valves.

16. A device according to any one of claims 1 to 15, wherein the conduit comprises

colls.

17. A device according to any one of claims 1 to 16, wherein the conveying device is

an impeller pump.
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18. A device according to any one of claims 15 to 17, wherein the adjustable or
controllable valve or valves are connected to a computer capable of recording random measured

results and controlling, monitoring and regulating random process parameters.

19. A device according to any one of claims 1 to 18, wherein the conveying device is
connected to a computer capable of recording random measured results and controlling,

monitoring and regulating random process parameters.

20. A method for conveying a medium from a container into a tank and for determining
a quantity of the medium, comprising the steps of:

transporting the medium with the aid of a conveying device 1n a conduit;

separating absorbed gas from the medium; and

determining a quantity of the medium with the aid of a filling level measuring device;

wherein gas separation at least partly takes place in the tank and the quantity of the
medium in the tank i1s measured via a filling level of the medium using the filling level

measuring device.

21. A method according to claim 20, wherein the filling level measuring device operates

according to the magnetostrictive principle.

22. A method according to claim 20 or 21, wherein the filling level 1s determined by
establishing the difference of transit times of a signal generated at the location of a float and a

signal generated at a fixed location relative to the tank.

23. A method according to any one of claims 20 to 22, wherein one or more
measurements are performed, said measurements being selected from the group consisting of:
measurement of the temperature at one or more points within the tank, measurement of the

angular position of the tank, and measurement of the density of the medium, wherein results of

the measurements are supplied to a computer.

24. A method according to any one of claims 20 to 23, wherein a measuring frequency

of 500 Hz 1s used.
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25. A method according to any one of claims 20 to 24, wherein part of the gas absorbed

by the medium 1s separated prior to the entry into the tank.

26. A method according to any one of claims 23 to 25, wherein samples are taken during

the filling process, and sample quantities are correlated with the transported volume.

27. A method according to any one of claims 20 to 26, wherein a computer 1s used for
one or more of the group consisting of: controlling valve position, controlling or monitoring
delivery, continuous monitoring of the filling level, evaluating the measurement of the filling

level on the basis of a software-based digital filter, and recording of random measured results

and controlling, monitoring and regulating random process parameters.
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