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(B) with bulk material (2), in particular sand, having a storage container (3) for
] the bulk material (2) with a closable lid (4) and an outlet (5), a metering device
(6) arranged beneath the storage container (3), and a pneumatic feeding device
(7), arranged under the metering device (6), for feeding the bulk material (2), into
the container (B) to be filled, with the aid of compressed air (P) via a feed hose
(8). According to the invention, the feeding device (7) has an injector (9) with a
plurality of, preferably at least five, holes (10, 10") for the compressed air (P).

(57) Zusammenfassung: Die Erfindung betrifft eine Vorrichtung (1) zum Befiil-

len eines Behilters (B) mit Schiittgut (2), insbesondere Sand, mit einem Vorrats-

behilter (3) fiir das Schiittgut (2) mit einem verschliefbaren Deckel (4) und einem
14 Auslass (5), einer unter dem Vorratsbehélter (3) angeordneten Dosiereinrichtung

(6) und einer unter der Dosiereinrichtung (6) angeordneten pneumatischen For-

dereinrichtung (7) zum Férdern des Schiittguts (2) mit Hilfe von Druckluft (P)
{ iiber einen Forderschlauch (8) in den zu befiillenden Behélter (B). Erfindungs-
| gemih weist die Fordereinrichtung (7) einen Injektor (9) mit mehreren, vorzugs-
| weise zumindest fiinf, Bohrungen (10, 10') fiir die Druckluft (P) auf.

[Fortsetzung auf der ndchsten Seite]
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APPARATUS FOR FILLING A CONTAINER WITH BULK MATERIAL, IN
PARTICULAR SAND

The invention relates to an apparatus for filling a
container with bulk material, in particular sand, comprising a
storage container for the bulk material with a closable 1id and
an outlet, a metering device arranged beneath the storage
container and a pneumatic feeding device arranged under the
metering device for feeding the bulk material into the container
to be filled with the aid of compressed air via a feed hose.

The present invention relates principally but not
exclusively to an apparatus for filling a sand container such as
is used 1in particular in rail-mounted and driven vehicles 1in
sanding systems for supporting the braking and drive technology.
The containers for the bulk material, in particular the sand
containers in vehicles, in particular rail vehicles, are usually
filled by hand or semi-automatically with the bulk material, in
particular grit. Apart from the fact that the filling of bulk
material containers 1is very time-consuming and physically
demanding, this frequently also results in considerable
formation of dust with the result that the health of the staff
is endangered or protective measures are required.

Stationary filling apparatuses additionally have the
disadvantage that in the case of various vehicles whose storage
containers are to be filled with bulk material and with various
vehicle lengths, various feed paths must be created for the bulk
material and bridged, with the result that the filling process
takes even longer and the costs also increase.

EP 561 679 Bl describes an apparatus for the filling of a
container with bulk material, wherein the bulk material is
transported pneumatically via a hose line into the container to
be filled. The end of the hose line is held manually in the
opening of the container to be filled by the operating staff.

US 2003/016045% Al describes an apparatus for filling a

sand container in a rail vehicle, wherein the bulk material is
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stored in a pressurized container and transported via a line
into the container to be filled. Since the storage container for
the bulk material comprises a pressure container, this must be
designed to be particularly robust and heavy, which requires a
fixed position of the storage container, with the result that
the filling apparatus is very inflexible or large lengths of
hose must be bridged for filling.

A mobile filling apparatus of the present type is described,
for example, in DE 19 935 726 Al, wherein the metering of the
bulk material i1s accomplished via a poppet valve in the lower
region of the storage container into a further container, the
transfer container, which 1is pressurized for the pneumatic
conveyance of the metered bulk material via a compressed air
line. Since the transfer container is configured as a pressure
container, this means a higher constructive expenditure.
Furthermore blockages of the conveyor hose can occur relatively
easily when too much bulk material is metered in the transfer
container.

The object of the present invention consists in providing
an aforesaid filling apparatus which allows a particularly
simple and rapid filling of the container with bulk material and
in addition 1is constructed in the simplest possible and most
space-saving manner so that a mobile application can also be
provided. Disadvantages of known filling apparatuses should be
avoided or at least reduced.

The object according to the invention 1is solved by an
aforesaid filling apparatus in which the feeding device has an
injector with a plurality of holes for the compressed air. As a
result of the specially configured feeding device in the form of
a so-called propulsive jet injector with a plurality of holes
for the compressed air for feeding the bulk material, a simple,
energy-efficient and uniform feeding of the bulk material
through the feed hose can be achieved even over larger feed
lengths and with differences in height. Since the compressed air

is only 1introduced into the feeding device formed by the
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injector, neither the metering device nor the storage container
needs to be robust or designed as a pressure container. As a
result, the components can be produced very cost-effectively and
with low weight, for example, by using light metal. As a result
of the plurality of holes for the compressed air in the injector,
even at low pressure a uniform pneumatic feeding of the bulk
material through the feed hose can be achieved. Since the bulk
material 1is transported through the feed hose in a guasi-
suspended manner, less abrasion takes place at the inner wall of
the feed hose with the result that the lifetime of the feed hose
can be increased or the feed hose need not be designed to be
particularly robust. Since the components of the filling
apparatus can be configured to be relatively simple and light,
this results in low manufacturing costs and a low overall weight
with the result that the components can be arranged in a simple
manner even on a platform which is configured to be mobile.

Preferably the injector has at least five holes. This has
corresponding advantages with regard to the feeding of the bulk
material through the feed hose.

According to a further feature of the invention, one hole
in the injector is arranged to run centrally and the further
holes are arranged in a circular shape around the central hole,
preferably at the same angular distances from one another. As a
result of such a design of the holes in the injector, a
relatively wuniform flow profile inside the feed hose and
therefore a uniform feeding of the bulk material in the feed
hose is achieved.

In this case, the holes arranged around the central hole
are preferably arranged so that they run outwards conically. Due
to such an oblique arrangement of the outer holes, an optimal
distribution of the compressed air takes place over the cross-
section of the outlet of the injector or the cross-section of
the feed hose. The inclination of the outer holes can, for
example, be in the range between 2.5 and 7.5 degrees depending

on the design.
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The storage container is substantially cylindrical and
configured to converge conically towards the outlet. This
constitutes a usual but advantageous embodiment of a container
for bulk material whereby it is ensured that the bulk material
arrives at the outlet at the lowest point due to gravity without
means for feeding the bulk material to the outlet being required.

Since the storage container is not exposed to any pressure
and this therefore need not be designed as a pressure container,
it can be formed of aluminium or an aluminium alloy and can be
designed to be correspondingly light. Naturally suitable plastic
materials can also be used for the storage container.

A pressure relief valve can be arranged on the storage
container in order to be able to release any excess pressure in
the storage container.

If a viewing glass is arranged in the storage container, a
visual inspection of the fill level of the bulk material can be
made.

Additionally or alternatively to a viewing glass, a sensor
for detecting the fill level of the bulk material can be provided
in the storage container. This sensor can, for example, be
implemented in the form of a capacitive sensor. Other types of
sensor, for example, sensors which measure the weight of the
storage container or ultrasound sensors or optical sensors which
measure the fill level in a contactless manner are also feasible.

The metering device can be formed by a pneumatically or
electromagnetically actuatable metering piston and a return
spring. This forms a simple and robust embodiment of a metering
device. When using a pneumatically actuated metering piston,
there is the advantage that the compressed air necessary in any
case for feeding the bulk material can also be used for the
metering. When using an electromagnetically actuatable metering
piston on the other hand, an electrical lead is required which,
however, is usually required for other components of the filling

apparatus and 1s present in any case.
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If the metering device has an adjusting screw for adjusting
the opening of the metering piston, a simple and robust
specification of the maximum metering during a single piston
stroke of the metering piston can be performed. The further
metering of the bulk material can be adjusted by controlling the
opening time of the metering piston and/or the number of
necessary piston strokes.

In the lower region of the storage container above the
outlet at least one nozzle can open into the storage container
which at least one nozzle is connected to a pressure regulator
by means of a compressed air line. By means of such a so-called
bypass line the bulk material can be loosened in the region of
the outlet and thus the metering of the bulk material can be
supported and any blocking of the bulk material in the region of
the outlet can be prevented.

Preferably a control device 1is provided in the apparatus
which controls the filling apparatus, which results in a simple
handling for the user. The control device is preferably formed
by a microprocessor or microcontroller which is supplied with
electrical energy by a corresponding voltage supply. The control
device is connected to operating elements or a user interface in
order to enable various settings.

This control device can be configured for active activation
of the feeding device over a predefined time interval after
deactivation of the feeding of the bulk material. As a result,
the feed hose can be blown free of bulk material, in particular
sand. By this means, when pulling out the feed hose from the
opening of the container to be filled, sand can be prevented
from trickling out of the feed hose and resulting in
contaminations and dust formation. By means of such a time-
controlled after-blowing function after completion of the
filling process which is, for example, maintained over several
seconds, the feed hose can thus be kept free of bulk material
residue. Instead of specifying a specific time interval, a sensor

in the feed hose can also provide the information that no more
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bulk material is being fed and the after-blowing function is
stopped automatically depending on the sensor signal.

A pressure sensor can be arranged in the feeding device
which pressure sensor 1is connected to the control device. By
means of such a pressure sensor, the counter-pressure which is
established when the container to be filled reaches the filling
limit can be detected in a simple manner. Upon detecting such a
counter-pressure which, for example, lies in the range of a few
millibar, an automatic switch-off of the feeding of the bulk
material 1s initiated.

Furthermore, a sensor for detecting the flow of bulk
material can be provided in the feeding device), which sensor is
connected to the control device. As a result, a monitoring of
the flow of bulk material can be performed during feeding and
for example, blockages can be determined automatically and
result in the output of an optical or acoustic message or also
in the automatic switch-off of the feeding. If no flow of bulk
material 1s determined even after activating the feeding, this
can also be an indication that no more bulk material is present
in the storage container or a blcckage has occurred in the feed
line. During the ongoing filling process, fluctuations of the
flow sensor are an indication of fluctuations or also of
interruptions of the feeding of the bulk material.

If a compressed air connection is provided at the filling
apparatus, an existing compressed air line can be connected
thereto and in this way the filling apparatus can be supplied
with the necessary compressed air.

Alternatively or additionally to a compressed air
connection, a compressor can also be provided to provide the
compressed air.

According to a further feature of the invention, a blow-
out lance is arranged at the free end of the feed hose. By means
of such a blow-out lance, the end of the feed hose can also be
optimally placed in an opening adapted thereto or the filling

connector in the container to be filled.
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If an extraction nozzle is arranged at the blow-out lance,
any dust produced during the filling process can be extracted
and escape into the atmosphere can be prevented. As a result, it
is not necessary for the operating staff to use protective
apparatus such as, for example, respiratory masks.

The extraction nozzle is preferably arranged displaceably
and fixably in the longitudinal direction of the blow-out lance.
As a result, an optimal positioning of the extraction nozzle and
therefore an optimal detection of dust or extraction of dust can
be performed.

The extraction nozzle is connected via an extraction hose
to an extraction and dust removal device. In the dust removal
device the dust detected and extracted if necessary is collected
in corresponding collecting containers and can be simply and
reliably removed in this way. Since dust from bulk material, in
particular grit is usually inhalable dust, this waste should be
treated as hazardous material and must be appropriately disposed
of.

The extraction and dust removal device preferably comprises
a filter and a dust collecting container. Any escape of the dust
which possibly occurs during filling into the atmosphere 1is
largely prevented by components in the extraction and dust
removal device. Depending on the bulk material used and dust
which occurs, suitable filters, for example, microfine filters
are used accordingly. The filter system can have an automatic
filter cleaning function which allows trouble-free operation of
the extraction and dust removal device and therefore of the
entire filling apparatus.

An actuating element, preferably an on/off switch can be
arranged at the blow-out lance, which actuating element 1is
connected to the control device. By means of the actuating
element, the operating staff can thus undertake a control of the
filling process even at a certain distance from the filling

apparatus.
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The feed hose, the extraction hose and any electrical leads
can be connected to one another via clips or the like. By means
of this measure, the weight of the feed hose is certainly
increased slightly and therefore its handling made more
difficult but as a result of the plurality of hoses or lines,
this results in no entanglements of the same. The risk of
tripping over the hoses or lines can also be minimized thereby.

If wheels or the like are provided, the filling apparatus
can be transported particularly easily and brought rapidly into
the vicinity of the container to be filled. Furthermore, the
length of the feed hose can be reduced and the pressure necessary
for feeding the bulk material can be reduced. Instead of or in
addition to wheels, runners can also be arranged on the underside
of the filling apparatus which make it possible to 1lift and
manoeuvre the filling apparatus with the aid of a fork lift truck
or the like. Furthermore, hooks, eyes or the like can also be
arranged on the upper side of the filling apparatus which allow
a movement of the filling apparatus with the aid of a crane.

A manoeuvring of the filling apparatus can be made easier
if at least one wheel is connected to a drive, preferably an
electric drive.

If an energy storage device, in particular an accumulator,
is provided on the apparatus for the provision of electrical
energy, this can result in an independence from the connection
of a power supply network at least over certain time intervals
and a cable lead to the filling apparatus can be omitted.

The present invention is explained in detail with reference
to the appended drawings. In the figures:

Fig. 1 shows a schematic view of an apparatus for filling
a container with bulk material, in particular sand;

Fig. 2 shows a schematic detailed view of the metering and
feeding device of a filling apparatus in cutaway view;

Fig. 3 shows a detail of the feeding device according to

Fig. 2 configured as an injector in enlarged view; and
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Fig. 4 shows the time behaviour of the compressed air for
operating the feeding device according to a preferred exemplary
embodiment.

Figure 1 shows schematically an apparatus 1 for filling a
container B with bulk material 2, in particular sand. The
apparatus 1 comprises a storage container 3 for the bulk material
2 with a closable 1lid 4, preferably on the upper side. Located
on the lower side of the storage container 3 is an outlet 5 via
which the bulk material 2 passes into the metering device 6
located thereunder. In the present design of the filling
apparatus 1 the storage container 3 is not designed as a pressure
container which is why this can be formed of light metal, for
example, aluminium or an aluminium alloy or even plastic and has
a relatively low weight. The storage container 3 is preferably
substantially c¢ylindrical and 1is configured to converge
conically towards the outlet 5. A visual inspection of the fill
level of the bulk material 2 can be performed by means of a
viewing glass 11 which may be present in the storage container
3. Alternatively or additionally sensors 13 can also be arranged
in the storage container 3 to detect the fill level of the bulk
material 2. Such sensors 13 can be implemented in various ways,
for example, as capacitive or optical sensors. Located below the
metering device 6 is the pneumatic feeding device 7 for feeding
the bulk material 2 which is configured in the form of an
injector 9 with a plurality of holes 10, 10’ for the compressed
air P (see Fig. 2).

Preferably a pressure relief valve 12 can be arranged on
the upper side of the storage container 3 via which excess
pressure, in particular during filling of the storage container
3, can escape. The compressed air P is provided via a compressed
air connection 23 or via its own compressor 24 and is guided via
a pressure regulator 19 to the different positions, in particular
the pneumatic feeding device 7 and the metering device 6 which
is pneumatically configured i1f necessary. In addition,

compressed air lines 18 can be provided which open into at least
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one nozzle 17 in the lower region of the storage container 3
above the outlet 5. By means of such a so-called bypass line,
the running of the bulk material 2, in particular sand, can be
supported and the bulk material 2 can be loosened by appropriate
regulation of the air volume and air pressure which passes to
the nozzle 17 via the pressure line 18. The quantity of the bulk
material 2 running out via the outlet 5 in the storage container
3 can be influenced in a very simple manner via the pressure
regulator 189.

The feed hose 8 is connected at the outlet of the pneumatic
feeding device 7 via which the bulk material 2 is transported
through the feed hose 8 in a substantially suspended manner. A
blow-out lance 25 is preferably arranged at the free end of the
feed hose 8, which forms the connecting piece to the filling
connector of the container B to be filled, for example, in a
vehicle, in particular rail vehicle. The blow-out lance 25 is
preferably designed as a thick-walled stainless steel tube and
provided in a corresponding length depending on the respective
type of vehicle. A pressure sensor 21 and a sensor 22 for
measuring the flow of the bulk material 2 can be arranged in the
pneumatic feeding device 7. A counter-pressure can be detected
by means of the pressure sensor 21 and an automatic switch-off
of the feeding of the bulk material 2 can be initiated. A
counter-pressure of at least 2 mbar, for example, can be detected
easily by means of measurement technology. The sensor 22 for
measurement of the flow of bulk material 2 can deliver important
information about any blockages or an irregular feeding of the
bulk material 2.

Preferably a control device 20 is provided which 1is
connected with the most important components of the filling
apparatus 1, in particular the said pressure sensor 21, the
sensor 22 for detecting the flow of bulk material or an actuating
element 31 preferably arranged at the end of the feed hose 8 or
the blow-out lance 25. The control device 20 is supplied with

electrical energy via a corresponding electrical 1line 32.

CA 3110765 2021-05-11
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Alternatively to this or also additionally, an energy storage
device 36, 1in particular an accumulator can be provided which
supplies electrical energy for the duration of the filling
process for the supply of the electrical components.

Preferably arranged on the blow-out lance 25 is an
extraction nozzle 26 which 1s preferably displaceable and
fixable in the longitudinal direction of the blow-out lance 25
so that a corresponding adaptation to the respective structural
circumstances can be made. Any dust produced during the filling
process is extracted via the extraction nozzle 26 and collected
along an extraction hose 27 in an extraction and dust removal
device 28, preferably with a filter 29 and a dust collecting
container 30. As a result, any contamination can be prevented or
at least reduced and any danger to staff due to the dust can be
avoided.

The feed hose 8 and extraction hose 27 and any electrical
leads 32 can be connected to one another via suitable clips 33
or the like.

If all the components of the filling apparatus 1 are
arranged on a suitable support platform and wheels 34 or the
like can be provided thereon, the filling apparatus 1 can be
easily moved to the container 3 to be filled with the result
that shorter feed paths result and in consequence the energy
costs can be reduced. If at least one wheel 34 is connected to
a corresponding drive 35, the movement of the filling apparatus
1 can be facilitated.

Figure 2 shows a schematic detailed view of the metering
device 6 and feeding device of a filling apparatus 1 in cutaway
view. In this embodiment the metering device 6 is also operated
with compressed air P by providing a pneumatically actuatable
metering piston 14 and a return spring 15. By blowing in
compressed air P, the metering piston 14 can be moved against
the return spring 15 and the bulk material 2 passes into the
metering device 6 via a corresponding sand feed, here arranged

obliquely, and further into the pneumatic feeding device 7

CA 3110765 2021-05-11
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arranged thereunder. 1Instead of a pneumatically actuatable
metering piston 14, an electromagnetically actuatable metering
piston 14 and a corresponding return spring 15 can form the
metering device 6 (not shown).

The pneumatic feeding device 7 is formed in the form of an
injector 9 with a plurality of, preferably at least 5, holes 10,
10, wherein one hole 10 1s arranged to run centrally in the
injector 9 and the further holes 10’ are arranged circularly
around the central hole 10, preferably at the same angular
distances to one another. The holes 10’ arranged around the
central hole 10 can be arranged to run outwards. This
construction of a so-called propellant jet nozzle ensures an
optimal feeding of the bulk material 2 in the feed hose 8 which
is arranged following the pneumatic feeding device 7. As already
mentioned above, a pressure sensor 21 and/or a sensor 22 for
detecting the flow of the bulk material 2 can be provided in the
pneumatic feeding device 7, which sensors are connected to the
control device 20.

Figure 3 shows a detail of the pneumatic feeding device 7
configured as injector 9 according to Fig. 2 in enlarged view.
Here the holes 10, 10’ for the compressed air P are easier to
see. As already mentioned, the outer holes 10’ arranged around
the central hole 10 can be arranged to run conically outwards,
for example, at an angle o between 2.5 and 7.5 degrees. This
ensures an optimal flow profile of the compressed air P in the
outlet of the injector 9 and in the feed hose 8 and as a result,
a gquasi-suspended conveyance of the bulk material 2 inside the
feed hose 8 to the container B to be filled.

Finally Fig. 4 shows the time behaviour of the compressed
air P for operating the pneumatic feeding device 7 according to
a preferred exemplary embodiment. At the time ta, the pneumatic
feeding device 7 1is activated by applying the corresponding
compressed air P with a working pressure PA to the pneumatic
feeding device 7 and thus the compressed air P passes into the

pneumatic feeding device 7 via the holes 10, 10’. At the time tg
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the feeding of the bulk material 2 1is ended. According to a
preferred exemplary embodiment, the pneumatic feeding device 7
is operated further over a pre-settable time interval At, that
is compressed air P is still blown into the pneumatic feeding
device 7, with the result that the feeding device 7 and the feed
hose 8 can be blown free of bulk material 2. Depending on the
length of the feed hose 8, the time interval At of the after-
blowing function can, for example, be between 3 and 10 seconds.
Instead of a pre-set time interval At, the end of the flow of
bulk material 2 through the feed hose 8 can also be detected
with the aid of suitably arranged sensors and then the compressed

air P can be switched off.
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CLAIMS:

1. Apparatus (1) for filling a container (B) with bulk
material (2) comprising a storage container (3) for the bulk
material (2) with a closable lid (4) and an outlet (5), a metering
device (6) arranged beneath the storage container (3) and a
pneumatic. feeding device (7) arranged under the metering device
(6) for feeding the bulk material (2} into the container (B) to be
filled with the aid of compressed air (P) via a feed hose (8),
characterized in that the pneumatic feeding device (7) has an
injector (9) with a plurality of holes (10, 10’) for the compressed
alr (P) and that a control device (20) is provided and is
configured for active activation of the pneumatic feeding device
(7) over a predefined time interval (At) after deactivation of the
feeding of the bulk material (2) and that a sensor (13) for
detecting the £ill level of the bulk material (2) is provided in
the storage container (3) and that a blow-out lance (25) is
arranged at a free end of the feed hose (8) and that an extraction
nozzle (26) is arranged at the blow-out lance (25) and that the
extraction nozzle (26) is arranged displaceably and fixably in the

longitudinal direction of the blow-out lance (25).

2. The filling apparatus (1) according to Claim 1,

characterized in that the bulk material (1) is sand.

3. The filling apparatus (1) according to Claim 1 or 2,
characterized in that the injector (9) has at least five holes (10,
107).

4, The filling apparatus (1) according to any one of Claims
1l to 3, characterized in that one hole (10) in the injector (9) is
arranged to run centrally and further holes (10’) are arranged

circularly arcund the central hole (10}.

5. . The filling apparatus (1) according to Claim 4,

characterized in that the further holes (10’) are arranged

CA 3110765 2023-01-24
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circularly around the central hole (10) at the same angular
distances from one another.

6. The filling apparatus (1) according to Claim 4 or 5,
characterized in that the further holes (10’) arranged around the

central hole (10) are arranged so that they run outwards conically.

7. The filling apparatus (1) according to any one of Claims
1 to 6, characterized in that the metering device (6) is formed by
a pneumatically or electromagnetically actuatable metering piston
(14) and a return spring (15).

8. The filling apparatus (1) according to any one of Claims
1 to 7, characterized in that in a lower region of the storage
container (3) above the outlet (5) at least one nozzle (17) opens
into the storage container (3) wherein the at least one nozzle
(17) 4is connected to a pressure regulator (19) by means of a

compressed air line (18).

9. The filling apparatus (1) according to any one of Claims
1 to 8, characterized in that a pressure sensor (21) is arranged
in the feeding device (7) wherein the pressure sensor (21) is
connected to the control device (20). '

10. The filling apparatus (1) according to any one of Claims
1 to 9, characterized in that a sensor (22) for detecting the flow
of bulk material (2) is provided in the feeding device (7), wherein

the sensor (22) is connected to the control device (20).

‘11. The filling apparatus (1) according to any one of Claims
1 to 10, characterized in that a compressed air connection (23) is

provided.
12. The filling apparatus (1) according to any one of Claims

1 to 11, characterized in that a compressor (24) is provided to
provide the compressed air (P).

CA 3110765 2023-01-24
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13. The filling apparatus (1) according to any one of Claims
1 to 12, characterized in that the extraction nozzle (26) 1is
connected via an extraction hose (27) to an extraction and dust
removal device (28).

' 14. The filling apparatus (1) according to Claim 13,
characterized in that the extraction and dust removal device (28)

comprises a filter (29) and a dust collecting container (30).

15. The filling apparatus (1) according tovany one of Claims
1 to 14, characterized in that an actuating element (31) is
arranged at the blow-out lance (25), wherein the actuating element
{(31) is connected to the control device (20).

16. The filling apparatus (1) according to any one of Claims
1 to 15, characterized in that wheels (34) are provided. .

17. The -filling apparatus (1) according to Claim 16,
characterized in that at least one wheel (34) is connected to a
drive (35). '

18. The filling apparatus (1) according to any one of Claims
1 to 17, characterized in that an energy storage device (36) is

provided for the provision of electrical energy.
19. The filling apparatus (1) according to Claim 18,

characterized in that the energy storage device (36) 1is an

accumulator.

CA 3110765 2023-01-24
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