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Description

Technical field

[0001] The present invention relates to a transportable
bottling plant in a container.

Background art

[0002] Generally, a stationary bottling plant as known
in the art comprises a preform feeder, which receives
plastic bottle preforms and orders them for feeding to a
bottle blowing unit, which in turn applies heat and air pres-
sure to form bottles from the preforms, and a filling and
closing unit for filling the bottles with a liquid, closing them
with a cap and possibly also applying a handle, a label
and a code identifying lot number and date. Between
these units, transferring devices are used to transfer the
preforms from the preform feeder to the bottle blowing
unit and to transfer the bottles from the bottle blowing
unit to the filling and closing unit.
[0003] Known bottling plants are stationary plants. In
certain places in the world there is a need for quickly
setting up a bottling plant. The known stationary bottling
plants described above are not suited for this purpose.
[0004] Document FR 2268667 discloses a transporta-
ble bottling plant comprising a container having a sepa-
ration wall, a bottle filling and closing unit and bottle trans-
ferring devices positioned inside the container.

Definitions

[0005] As used herein, with "container" is intended to
mean a freight or shipping container of the type used for
international freight transport.
[0006] As used herein, with "ISO standard container"
is intended to mean a container as defined by the Inter-
national Standardization Organization.
[0007] As used herein, with "air conditioning unit" is
meant a unitary air conditioning system or the condenser
unit of a split air conditioning system having separate
condenser and evaporator units.

Disclosure of the invention

[0008] It is an aim of the invention to provide a complete
transportable bottling plant, i.e. comprising for every step
of the bottling process a machine or apparatus which can
operate without manual intervention, which can be easily
and quickly moved to and started up at a place of need.
[0009] This aim is achieved with the transportable bot-
tling plant comprising the technical characteristics of the
first claim.
[0010] According to the invention, an easily and quickly
transportable bottling plant is provided with the various
units being integrated into a container. The container has
a front side, a back side, first and second lateral sides
connecting the front and back sides, and a separation

wall dividing the container into a bottling room at the front
side and a technical room at the back side. A preform
feeder, a bottle blowing unit, a filling and closing unit and
first and second transferring devices are mounted in the
bottling room. A power generator, an air compressor and
an air conditioning unit are mounted in the technical room.
The preform feeder comprises a recipient for receiving
plastic bottle preforms and an ordering unit for ordering
the preforms and feeding them towards the bottle blowing
unit. The first transferring device is provided for transfer-
ring the preforms from the preform feeder to the bottle
blowing unit. The bottle blowing unit comprises a heater
for heating the preforms and a blow-moulder for blow-
moulding the preforms into bottles. The second transfer-
ring device is provided for transferring the bottles from
the bottle blowing unit to the filling and closing unit. The
filling and closing unit comprises a filling unit for filling
the bottles with a liquid and a closing unit for closing the
bottles with caps. The power generator is electrically con-
nected with the units mounted in the bottling room and
is provided for generating electric power for these units.
The air compressor is provided for compressing air and
supplying the pressurised air to the bottle blowing unit.
The air conditioning unit is provided for conditioning air
present in the bottling room.
[0011] By the integration of the entire bottling plant into
a container, the bottling plant becomes easily transport-
able to any location of need anywhere in the world and
can be started up quickly upon arrival.
[0012] By the division into a bottling room and a tech-
nical room, separated by the separation wall, conditions
can be achieved in the bottling room which comply with
international regulations on hygiene, safety, heat and
noise.
[0013] By providing a unit for every step in the bottling
process, meaning that every step in the bottling process
is performed by a machine or apparatus without manual
intervention, a complete bottling plant can be achieved
which can run substantially without manual intervention.
This contributes to hygiene as no continuous presence
of an operator in the bottling room is required.
[0014] In preferred embodiments of the invention, the
preform feeder is placed adjacent to the first lateral side,
the bottle blowing unit is placed adjacent to the separation
wall and the filling and closing unit is placed adjacent to
the second lateral side. By this organisation of the units
in the bottling room, a compact layout can be achieved,
so that the plant can be integrated into a container of
limited size, while all units still remain accessible for su-
pervisors.
[0015] In preferred embodiments of the invention, the
power generator, air compressor and air conditioning unit
are placed on different levels inside the technical room,
the power generator being adapted to fit inside a space
left by the air compressor and the air conditioning unit.
By this organisation and modification of the units in the
technical room, the size of the technical room can be
limited, so that the plant can be integrated into a container
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of limited size.
[0016] In preferred embodiments, the bottle blowing
unit is adapted to operate with pressurised air of at most
15 bar. This implies that an air compressor which is ca-
pable of supplying pressurised air of 15 bar is sufficient.
Such compressors are of much smaller size than other
compressors which are provided for supplying pressu-
rized air of 20 bar or more. So in this embodiment a much
smaller compressor can be used, which has the advan-
tage that space can be saved in the technical room and
the plant can be integrated into a container of limited size.
[0017] In preferred embodiments, the container is a
standard ISO 20 ft container. A transportable bottling
plant of such a small size can be achieved by restricting
to 15 bar. Preferably also one or more of the other fea-
tures mentioned in the former paragraphs is implemented
to save space. However, when the size of the container
is of lesser importance and for example it is desired to
operate at higher air pressures above 15 bar, larger con-
tainers are also possible according to the invention, such
as for example a standard ISO 30 ft, 40 ft or 45 ft con-
tainer.
[0018] In preferred embodiments, one or more hatches
is/are provided at the front side of the container adjacent
to the recipient of the preform feeder and/or a cap recip-
ient of the filling and closing unit and/or a handle recipient
of the filling and closing unit. This hatch/hatches are pro-
vided for user supply of the "consumables", i.e. the plastic
bottle preforms, bottle caps, bottle handles and/or labels,
from outside the bottling room. A lock is preferably pro-
vided at the front side of the container adjacent to the
filling and closing unit, for passing filled and closed bottles
towards the outside of the bottling room. As a result of
these hatches and the lock, operation of the transportable
bottling plant as a "closed box" can be obtained, which
means that operators do not have to enter the bottling
room while the plant is in operation to supply the con-
sumables and to remove the filled and closed bottles.
This has the advantage that hygiene can be enhanced,
as the risk of contamination by the operator or consum-
able packaging entering the bottling room is minimised.
[0019] The filling and closing unit preferably comprises
a conveyor belt extending from the second transferring
unit up to the lock, where the filled and closed bottles are
passed to the outside of the bottling room, for example
onto an accumulation conveyor positioned at the lock on
which the bottles can be accumulated for further handling
by the operators.
[0020] In preferred embodiments, the filling and clos-
ing unit comprises liquid infeed and outfeed ducts con-
nected to liquid infeed and outfeed connectors which are
provided in one of the sides of the container, so that they
are accessible from outside the bottling room. The liquid
infeed connector is provided for feeding the liquid with
which the bottles are to be filled. The liquid infeed and
outfeet connectors together can also be used to create
a closed loop for a cleaning product. So by means of the
liquid infeed and outfeed connectors accessible from out-

side the bottling room, both the liquid supply during op-
eration and the supply and discharge of cleaning product
during cleaning can be effected from outside the bottling
room. This has the advantage that hygiene can be en-
hanced, as the risk of contamination by operators enter-
ing the bottling room is minimised in view of the fact that
there is no need for an operator to enter the bottling room
for the supply of either the liquid with which the bottles
are to be filled or the cleaning product.
[0021] In preferred embodiments, the filling and clos-
ing unit comprises a system for treatment of the liquid
with chemicals before filling the bottles, the liquid treat-
ment system comprising a chemicals supply duct con-
nected to a chemicals infeed connection provided in one
of the sides of the container, so that it is accessible from
outside the bottling room. So by means of the chemicals
infeed connection accessible from outside the bottling
room, the supply of chemicals for the treatment of the
liquid in the liquid treatment system can be effected from
outside the bottling room. This has the advantage that
hygiene can be enhanced, as the risk of contamination
by operators entering the bottling room is minimised in
view of the fact that there is no need for an operator to
enter the bottling room for the supply of the chemicals
for the liquid treatment.
[0022] In preferred embodiments, the bottle blowing
unit is provided with a cooling circuit for circulating a cool-
ing liquid through parts of the bottle blowing unit, the cool-
ing circuit being connected to a heat exchanger which is
further connected to supply ducts via which the liquid with
which the bottles are to be filled is supplied to the filling
and closing unit. This heat exchanger is provided for heat
transfer from the cooling liquid to the liquid with which
the bottles are to be filled. This has the advantage that
the liquid with which the bottles are to be filled is used
as a cold source for cooling the cooling liquid, which in
turn cools parts of the bottle blowing unit. As a result, a
separate cold source or a chilling device for cooling the
cooling liquid can be omitted, so that space can be saved
in the bottling room and furthermore the overall power
consumption can be reduced.
[0023] In preferred embodiments, the heater of the bot-
tle blowing unit is provided with a heated air discharge
conduit leading towards the outside of the bottling room,
i.e. extending through the separation wall or another wall
of the container. This discharge conduit is provided for
discharging the heated air from heater, so that it does
not enter the bottling room. As a result, any temperature
increase inside the bottling room (which is cooled by the
air conditioning unit) as a result of the operation of the
heater can be minimised. Hence unnecessary power
consumption of the air conditioning unit for cooling the
air in the bottling room can be avoided.

Brief description of the drawings

[0024] The invention will be further elucidated by
means of the following description and the appended
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drawings.

Figure 1 shows a perspective view of a transportable
bottling plant according to a first preferred embodi-
ment of the invention.
Figure 2 shows a rear view of the transportable bot-
tling plant of figure 1.
Figure 3 shows a longitudinal cross-sectional view
of the transportable bottling plant of figure 1.
Figure 4 shows a detail of a part of figure 1.
Figure 5 shows a heat exchanger for use in the em-
bodiment of figure 1.
Figure 6 shows a photograph of a labeller and a cap
feeder with cap recipient of a reduction to practice
of the embodiment of figure 1.
Figure 7 shows a front view of the transportable bot-
tling plant of figure 1.
Figure 8 shows a schematical top view of an alter-
native embodiment of the transportable bottling con-
tainer of the invention.
Figure 9 shows a perspective view of part of a lateral
side of the transportable bottling container of figure 1.
Figure 10 shows a perspective view of a transport-
able bottling plant according to a second preferred
embodiment of the invention.

Modes for carrying out the invention

[0025] The present invention will be described in the
following with respect to particular embodiments and with
reference to certain drawings but the invention is not lim-
ited thereto but only by the claims. The drawings de-
scribed are only schematic and are non-limiting. In the
drawings, the size of some of the elements may be ex-
aggerated and not drawn on scale for illustrative purpos-
es. The dimensions and the relative dimensions do not
necessarily correspond to actual reductions to practice
of the invention.
[0026] Furthermore, the terms first, second, third and
the like in the description and in the claims, are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order.
The terms are interchangeable under appropriate cir-
cumstances and the embodiments of the invention can
operate in other sequences than described or illustrated
herein.
[0027] Moreover, the terms top, bottom, over, under
and the like in the description and the claims are used
for descriptive purposes and not necessarily for describ-
ing relative positions. The terms so used are interchange-
able under appropriate circumstances and the embodi-
ments of the invention described herein can operate in
other orientations than described or illustrated herein.
[0028] The term "comprising", used in the claims,
should not be interpreted as being restricted to the means
listed thereafter; it does not exclude other elements or
steps. It needs to be interpreted as specifying the pres-
ence of the stated features, integers, steps or compo-

nents as referred to, but does not preclude the presence
or addition of one or more other features, integers, steps
or components, or groups thereof. Thus, the scope of the
expression "a device comprising means A and B" should
not be limited to devices consisting only of components
A and B. It means that with respect to the present inven-
tion, the only relevant components of the device are A
and B.
[0029] Below, a preferred embodiment of a transport-
able bottling plant is described which is tailored for sup-
plying bottles filled with drinking water. However, with
minor modifications, the bottling plant can be used for
filling bottles with other liquids, such as for example wine,
motor oil, etc.
[0030] The transportable bottling plant shown in figure
1 is integrated into a container 1, in particular a standard
ISO 20 ft container. In this way, the plant is adapted for
being quickly transported to a place of need, which can
for example be a place struck by a calamity, a remote
place where military operations take place (e.g. desert),
a stationary bottling plant which has insufficient capacity
to meet the demand, or other.
[0031] The container 1 has a front side 2 opposite a
back side 3, which form the shorter sides of the container,
and two opposite lateral sides 4 and 5, which form the
longer sides of the container. The container 1 has a sep-
aration wall 6 which divides the interior of the container
into a bottling room 7 and a technical room 8. The bottling
room 7 contains all the electrically powered units for man-
ufacturing closed and filled drinking water bottles starting
from a supply of consumables, in particular plastic bottle
preforms, bottle caps, bottle carrying handles and labels,
and a supply of drinking water. The technical room 8,
shown in figure 2, contains an air compressor 9 for sup-
plying pressurised air, the condenser part 10 of an air
conditioning system for conditioning/cooling the air in the
bottling room and a fuel driven electric power generator
11 for generating the electric power for the units in the
bottling room 7 and also the compressor and the air con-
ditioning system. By this division into the bottling room 7
and the technical room 8, separated by the separation
wall 6, conditions can be achieved in the bottling room
which comply with international regulations on hygiene,
safety, heat and noise.
[0032] The compressor 9 is provided for supplying
pressurised air of 15 bar, which implies that the plant can
be used for making bottles of up to 5 I from suitable pre-
forms. For larger bottles, a higher air pressure is needed.
The bottling plant of figure 1 is shown making 5 I bottles
but can with minor modifications also be used for making
bottles of for example 1, 1.5, 2 l or any volume from 0,25
up to 5 l. In particular, for the smaller bottles a different
mould is used and the handle applicator is usually not
used.
[0033] The air compressor 9 has to be able to sustain
a reliable supply of pressurised air at 15 bar also in ex-
treme conditions (e.g. 55°C and 85% humidity). In order
to meet this objective, the inventors preferred an air com-
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pressor of 18.5 kW power for the plant in the 20 ft con-
tainer. In order to be able to have this amount of electric
power available and sufficient power left for the other
parts of the plant in the 20 ft container, the inventors
preferred a power generator 11 having a power of 50
kVA (40 kW), driven by a 4 cylinder, 84 horsepower en-
gine. The inventors then faced a challenge to fit these
devices, along with the condenser part 10 of the air con-
ditioning (which is also quite large), into a small technical
room 8, so that a bottling room 7 would remain available
which is large enough to fit the units of the actual bottling
plant. This has been achieved, as is shown in figure 2,
by placing the air compressor 9 and the air conditioning
condenser unit 10 in upper compartments in the technical
room 8, and the power generator 11 in the lower com-
partment which is basically the space left by the air com-
pressor 9 and the air conditioning condenser unit 10. Fur-
thermore, some modifications were done to the power
generator 11 to fit it in the available space. As a result of
these steps, a technical room 8 having a depth of only
about 1 m is achieved.
[0034] The separation wall 6 provides both a thermal
and an acoustic isolation between the bottling room 7
and the technical room 8. The wall preferably comprises
a rockwool plate of 80 or 100 mm, such as for example
the "Marine Slab 55" available from manufacturer Rock-
wool Technical Insulation NV.
[0035] The air conditioning system shown in figure 2
is of the split type having a separate condenser unit 10
in the technical room and evaporator unit (not shown)
inside the bottling room 7 against the separation wall 6.
Alternatively, the air conditioning system could also be a
unitary system, mounted in the same compartment of the
technical room as the condenser unit 10 with then a grid
towards the bottling room 7.
[0036] Generally, the following units are provided in
the bottling room 7: a preform feeder 12 for feeding and
ordering the plastic bottle preforms, a first transferring
device 13, a bottle blowing unit 14 for blowing plastic
bottles from the preforms, a second transferring device
15 and a filling and closing unit 16. Together, these units
provide a unit for every step in the bottling process, so
that the bottling plant can run substantially without man-
ual intervention. This also contributes to hygiene as no
continuous presence of an operator in the bottling room
is required. In the following, the units 12-16 will be de-
scribed in more detail.
[0037] The preform feeder 12, see figure 3, comprises
a recipient 17 for receiving and buffering plastic bottle
preforms. The recipient 17 is accessible via a first hatch
18 provided in the front wall 2 of the container. As shown
in figures 1 and 3, this first hatch 18 has a door which is
tiltable around its bottom side up to a slanting position in
which it forms a slide towards the recipient 17, so that an
operator can easily throw in preforms from outside the
bottling room 7 by emptying boxes of preforms onto the
slide. The preforms present in the recipient 17 are picked
up by a conveyor belt 19 and fed to an ordering unit 20.

The ordering unit 20 arranges the preforms with their
neck pointing upwards onto a slide/hopper 21, on which
the preforms are transported towards the bottle blowing
unit 14.
[0038] The first transferring device 13, shown in detail
in figure 4, comprises a 180° rotatable arm with a gripping
mechanism, by means of which the preforms are picked
up one by one at their neck and placed upside down, i.e.
with their neck pointing downwards onto preform/bottle
holders 24 of the bottle blowing unit 14. Turning the pre-
forms upside down at this stage has the advantage that
any dirt present in the preforms can fall out.
[0039] The bottle blowing unit 14, shown in detail in
figure 4, comprises an array of preform/bottle holders 24
which are coupled in a semi-circular chain. On this chain,
the preforms are first moved into a heater 25 for heating
up the preforms to the extent that the material of the bod-
ies of the preforms becomes mouldable. This heater 25
is located at the straight part of the semi-circular chain.
The chain of holders 24 is carried out in such a way that
the distance between the holders 24 is minimal in the
straight part of the chain, so that the preforms travel
through the heater at a slow pace and remain a longer
period of time in the heater 25. This has the advantage
that the heating of the preforms to the desired level can
be achieved with less power. A cooling system (not
shown) is provided in the lower part of the heater for
cooling the neck portions of the preforms in the heater.
The fact that the preforms are held upside down while
they are moved through the heater 25 has the advantage
of avoiding that the necks of the preforms are heated up
by the bodies (as hot air rises). This minimises the risk
of deformation of the necks in subsequent stages of the
bottling process. In the semi-circular part of the chain,
i.e. as soon as the preforms have exited the heater, the
distance between the holders 24 is increased, so that
sufficient space is present between subsequent preforms
for being able to blow the preforms to bottles. This is done
in the blow-moulder 26, where pressurised air of 15 bar
is applied through the holders 24 to the interior of the
preforms to blow the now mouldable material of the pre-
forms against the interior of a mould 27, which defines
the shape of the bottles. The mould 27 comprises two
mould halves which are moved back and forth to open
and close the mould.
[0040] The mould 27 is cooled by means of a cooling
circuit 28 which circulates a cooling liquid through the
mould 27 and also the neck cooling system in the heater
25. The cooling circuit 28 is connected to a heat exchang-
er 29 which is in turn connected to supply ducts via which
the drinking water is supplied to the filling and closing
unit 16. This heat exchanger 29 comprises a double pipe
with an inner pipe 30 conducting the drinking water and
an outer pipe 31 conducting the cooling liquid. In this
way, the double pipe is provided for transferring heat from
the cooling liquid to the drinking water, before it enters
the bottles. This cooling circuit 28 and heat exchanger
29 are schematically shown in figure 4, the thinner lines
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indicating the flow of the cooling liquid and the thicker
lines indicating the flow of the drinking water. In view of
the amount of drinking water which flows into the bottling
room per time unit and the length of the heat exchanger
29, the cooling liquid circulating in the cooling circuit 28
can be sufficiently cooled in this way. Tests have shown
that the heat transfer in the heat exchanger 29 leads to
a temperature increase in the drinking water of only 1 to
2 °C, which is negligible and does not affect the quality
of the drinking water fed into the bottles.
[0041] The heat exchanger 29 itself is shown in figure
5. It comprises a double pipe with an inner pipe 30 with
for conducting the drinking water and an outer pipe 31
conducting the cooling liquid. The inner pipe 30 compris-
es entrance and exit fittings 32, 33 for connecting drinking
water conduits. The outer pipe 32 comprises entrance
and exit fittings 22, 23 for connecting conduits of the cool-
ing circuit 28.
[0042] The second transferring device 15, shown in
detail in figure 4, comprises a 180° rotatable arm with a
gripping mechanism, by means of which the bottles are
picked up from the holders 24 one by one at their neck,
turned over and placed upright, i.e. with their neck point-
ing upwards onto a conveyor belt 34 of the filling and
closing unit 16.
[0043] The filling and closing unit 16, shown in detail
in figure 4, comprises a glass housing 35 in which UV
lamps (not shown) are provided for treatment of the drink-
ing water, air, caps and bottles, and in which the filling
operation takes place and the caps are screwed onto the
bottles. Such UV treatment and the filling and closing
operation are known from stationary bottling plants and
therefore need no further description here. The filling and
closing unit 16 has a cap feeder 36 which feeds the caps
from a cap recipient 45 (see figure 6) into the glass hous-
ing 35. The cap recipient 45 is a rotating table on which
the caps can be placed via a second hatch 37 in the front
side 2 of the container (see figure 7), so that no operator
has to enter the bottling room in order to supply caps to
the cap recipient 45. The filling and closing unit 16 further
has a handle recipient for feeding bottle carrying handles
to a handle applicator 38. This handle applicator 38 is
shown in figure 1 to be next to the glass housing 35, but
can also be integrated into the glass housing 35. The
filled and closed bottles exiting the glass housing on the
conveyor belt 34 then pass a labeller 39 (see figure 6)
which applies a label to the bottle and prints a code iden-
tifying lot number and date onto the bottle. The finished
bottles are transferred from the conveyor belt 34 inside
the bottling room, passing a lock 40 in the front side of
the container, towards an accumulation conveyor (not
shown) outside the bottling container for further handling
operations. This accumulation conveyor can be provided
for being linked to the conveyor belt 34 and can for ex-
ample be stored in the interior of the bottling room 7 during
transportation or when not in use.
[0044] The filling and closing unit 16 is provided with
a water purification system (not shown), which is located

in the space beneath the labeller 39.
[0045] In the embodiment shown in figure 1, an oper-
ator has to enter the bottling room for supplying handles
and labels. This happens not very often and does not
pose a high risk for contamination of the bottling room 7.
This already limited risk for contamination can be further
reduced with the embodiment schematically shown in
figure 8, where the door 47 is moved towards the inside
of the container, leaving a niche 46 at the front side with
side walls 48. These side walls 48 are provided with a
first hatch or window 18 giving access to the preform
recipient 17, a second hatch or window 37 giving access
to the cap recipient 45 and a third hatch or window 49
giving access to the handle applicator 49 and the labeller
39. As a result, all consumables can be supplied without
accessing the bottling room 7.
[0046] In order to be able to sterilize all parts in contact
with the drinking water (piping, purification unit, filler,
pumps, buffers, etc...) on a regular basis to eliminate
germs and bacteria, a tailor made ’Clean in Place’ (CIP)
system is provided in the filling and closing unit 16. The
drinking water infeed connection 41 is used also as en-
trance for the cleaning product and is positioned in the
outside wall of the container, see figure 9. A separate
outfeed connection 42, also positioned in the outside wall
of the container, is used to evacuate the cleaning product.
By means of these connections 41, 42, a closed loop can
be made for the cleaning product from outside the con-
tainer, so that the cleaning product can recirculate for
better cleaning with less product. These connections 41,
42 are accessible at the outside of the container, more
particularly on the second lateral side 5, which avoids
that cleaning product has to be brought inside the bottling
room, which is advantageous for safety reasons, for easy
operation and for eliminating possible chemical contam-
ination inside the container.
[0047] Likewise, the infeed connection 43 for the water
treatment chemicals for the water purification system is
positioned in the outside wall 5 of the container, with a
pump inside the container. This avoids water treatment
chemicals to be brought inside the bottling room, which
is advantageous for safety reasons, for easy operation
and for eliminating possible chemical contamination in-
side the container.
[0048] The fourth connection 44 shown in figure 9 is
for a discharge of any overflow which may occur in the
container during the operation.
[0049] The front side 2 and back side 3 of the container
are provided with conventional container doors by means
of which the bottling room and the technical room can be
closed off for the purposes of transportation.
[0050] Figure 10 shows an alternative embodiment of
the transportable bottling plant of the invention. In this
embodiment, the container is a standard ISO 40 ft con-
tainer. This plant is designed for making bottles of 10 I
and uses pressurised air of 20-25 bar. As the length of
this container is twice the length of the 20 ft embodiment
described above, space is not such a critical issue for
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this embodiment. The bottling room of this plant is similar
to the one of the 20 ft embodiment described above and
will hence not be further described here. In the following,
the technical room of this plant will be briefly described.
[0051] As shown on the figure, the technical room con-
tains a power generator, an air compression system and
air conditioning units. The air compression system is di-
vided into two devices, namely a first compressor pres-
surising air up to 8 bar and a second compressor pres-
surising air from 8 bar up to 20-25 bar. Each compressor
has its own air dryer. Two air conditioning systems are
provided, one for the bottling room and another for the
technical room. The latter is provided in view of the fact
that the efficiency and reliability of air compressors de-
creases at high temperatures, so by also cooling the tech-
nical room in this case, reliability and efficiency of the
plant can be enhanced.

Reference list

[0052]

1 Container
2 Front side
3 Back side
4 First lateral side
5 Second lateral side
6 Separation wall
7 Bottling room
8 Technical room
9 Air compressor
10 Air conditioning condenser unit
11 Power generator
12 Preform feeder
13 First transferring device
14 Bottle blowing unit
15 Second transferring device
16 Filling and closing unit
17 Recipient
18 First hatch
19 Conveyor belt
20 Ordering unit
21 Slide/hopper
22 Entrance fitting
23 Exit fitting
24 Preform/bottle holder
25 Heater
26 Blow-moulder
27 Mould
28 Cooling circuit
29 Heat exchanger
30 Inner pipe
31 Outer pipe
32 Entrance fitting
33 Exit fitting
34 Conveyor belt
35 Glass housing
36 Cap feeder

37 Second hatch
38 Handle applicator
39 Labeller
40 Lock
41 Drinking water / cleaning product infeed connec-

tion
42 Cleaning product outfeed connection
43 Chemicals infeed connection
44 Overflow discharge connection
45 Cap recipient
46 Niche
47 Door
48 Side walls
49 Third hatch
50 Container
51 Bottling room
52 Technical room
53 Power generator
54 First compressor
55 Second compressor
56 Air dryer
57 Air dryer
58 Buffer tank
59 Buffer tank
60 Air conditioning system
61 Air conditioning system

Claims

1. Transportable bottling plant comprising:

- a container (1) having a front side (2), a back
side (3), first (4) and second (5) lateral sides
connecting the front and back sides, and a sep-
aration wall (6) dividing the container into a bot-
tling room (7) at the front side and a technical
room (8) at the back side;
- a preform feeder (12), a bottle blowing unit (14),
a filling and closing unit (16) and first (13) and
second (15) transferring devices mounted in the
bottling room;
- a power generator (11), an air compressor (9)
and an air conditioning unit (10) mounted in the
technical room;

wherein the preform feeder comprises a recipient
(17) for receiving plastic bottle preforms and an or-
dering unit (20) for ordering the preforms and feeding
them towards the bottle blowing unit;
wherein the first transferring device is provided for
transferring the preforms from the preform feeder to
the bottle blowing unit;
wherein the bottle blowing unit comprises a heater
(25) for heating the preforms and a blow-moulder
(26) for blow-moulding the preforms into bottles;
wherein the second transferring device is provided
for transferring the bottles from the bottle blowing
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unit to the filling and closing unit;
wherein the filling and closing unit comprises a filling
unit for filling the bottles with a liquid and a closing
unit for closing the bottles with caps;
wherein the power generator is electrically connect-
ed with the units mounted in the bottling room and
is provided for generating electric power therefor;
wherein the air compressor is provided for com-
pressing air and supplying the pressurised air to the
bottle blowing unit;
and wherein the air conditioning unit is provided for
conditioning air present in the bottling room.

2. Transportable bottling plant according to claim 1,
wherein the preform feeder is placed adjacent to the
first lateral side, the bottle blowing unit is placed ad-
jacent to the separation wall and the filling and clos-
ing unit is placed adjacent to the second lateral side.

3. Transportable bottling plant according to claim 1 or
2, wherein the power generator, air compressor and
air conditioning unit are placed on different levels
inside the technical room, the power generator being
adapted to fit inside a space left by the air compres-
sor and the air conditioning unit.

4. Transportable bottling plant according to any one of
the claims 1-3, wherein the bottle blowing unit is
adapted to operate with pressurised air of at most
15 bar.

5. Transportable bottling plant according to claim 4,
wherein the container is a standard ISO 20 ft con-
tainer.

6. Transportable bottling plant according to any one of
the claims 1-5, wherein the container is a standard
ISO container of more than 20 ft.

7. Transportable bottling plant according to any one of
the claims 1-6, wherein a first hatch (18) is provided
at the front side of the container adjacent to the re-
cipient of the preform feeder, the first hatch being for
user supply of plastic bottle preforms from outside
the bottling room.

8. Transportable bottling plant according to any one of
the claims 1-7, wherein a second hatch (37) is pro-
vided at the front side of the container adjacent to a
cap recipient of the filling and closing unit, the second
hatch being for user supply of bottle caps from out-
side the bottling room.

9. Transportable bottling plant according to any one of
the claims 1-8, wherein a third hatch (49) is provided
at the front side of the container adjacent to a handle
recipient and/or a labeller of the filling and closing
unit, the third hatch being for user supply of bottle

handles and/or bottle labels from outside the bottling
room.

10. Transportable bottling plant according to any one of
the claims 1-9, wherein a lock (40) is provided at the
front side of the container adjacent to the filling and
closing unit, the lock being for passing filled and
closed bottles towards the outside of the bottling
room.

11. Transportable bottling plant according to claim 10,
wherein the filling and closing unit comprises a con-
veyor belt (34) extending from the second transfer-
ring unit up to the lock.

12. Transportable bottling plant according to any one of
the claims 1-11, wherein the filling and closing unit
comprises liquid infeed and outfeed ducts connected
to liquid infeed and outfeed connectors (41-44) which
are provided in one of the sides of the container, so
that they are accessible from outside the bottling
room.

13. Transportable bottling plant according to any one of
the claims 1-12, wherein the filling and closing unit
comprises a liquid treatment system for treatment of
the liquid with chemicals before filling the bottles, the
liquid treatment system comprising a chemicals sup-
ply duct connected to a chemicals infeed connection
(43) provided in one of the sides of the container, so
that it is accessible from outside the bottling room.

14. Transportable bottling plant according to any one of
the claims 1-13, wherein the bottle blowing unit is
provided with a cooling circuit (28) for circulating a
cooling liquid through parts of the bottle blowing unit,
the cooling circuit being connected to a heat ex-
changer (29) which is further connected to supply
ducts via which the liquid with which the bottles are
to be filled is supplied to the filling and closing unit,
the heat exchanger being provided for heat transfer
from the cooling liquid to the liquid with which the
bottles are to be filled.

15. Transportable bottling plant according to any one of
the claims 1-14, wherein the heater of the bottle blow-
ing unit is provided with a heated air discharge con-
duit leading towards the outside of the bottling room.

16. Transportable bottling plant according to any one of
the claims 1-15, wherein the separation wall com-
prises an insulation plate providing both thermal and
acoustic isolation between the bottling room and the
technical room.
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Patentansprüche

1. Transportable Abfüllanlage, umfassend:

- einen Behälter (1), der eine Vorderseite (2),
eine Rückseite (3), erste (4) und zweite (5) Sei-
tenflächen, die die Vorderund die Rückseite ver-
binden, und eine Trennwand (6) hat, welche den
Behälter in einen Abfüllraum (7) an der Vorder-
seite und einen technischen Raum (8) an der
Rückseite teilt;
- eine Vorformlingseingabeeinrichtung (12), ei-
ne Flaschenblaseinheit (14), eine Füll- und Ver-
schließeinheit (16) und erste (13) und zweite
(15) Umsetzungsvorrichtungen, die im Abfüll-
raum aufgestellt sind;
- einen Leistungsgenerator (11), einen Luftkom-
pressor (9) und eine Klimatisierungseinheit (10),
die im technischen Raum aufgestellt sind;

wobei die Vorformlingseingabeeinrichtung einen
Empfänger (17) zum Aufnehmen von Kunststoff-Fla-
schenvorformlingen und eine Bestelleinheit (20)
zum Bestellen der Vorformlinge und ihre Zufuhr zur
Flaschenblaseinheit umfasst;
wobei die erste Umsetzvorrichtung zum Umsetzen
der Vorformlinge von der Vorformlingseingabeein-
richtung zur Flaschenblaseinheit vorgesehen ist;
wobei die Flaschenblaseinheit ein Heizgerät (25)
zum Erwärmen der Vorformlinge und eine Blasform-
maschine (26) zum Blasformen der Vorformlinge zu
Flaschen umfasst;
wobei die zweite Umsetzvorrichtung zum Umsetzen
der Flaschen von der Flaschenblaseinheit zur Füll-
und Verschließeinheit vorgesehen ist;
wobei die Füll- und Verschließeinheit eine Fülleinheit
zum Füllen der Flaschen mit einer Flüssigkeit und
eine Verschließeinheit zum Verschließen der Fla-
schen mit Verschlusskappen umfasst;
wobei der Leistungsgenerator elektrisch mit den Ein-
heiten verbunden ist, die im Abfüllraum aufgestellt
sind, und zum Erzeugen von elektrischer Energie
dafür vorgesehen ist;
wobei der Luftkompressor zum Komprimieren von
Luft und zum Zuführen der Druckluft zur Flaschen-
abfülleinheit vorgesehen ist;
und wobei die Klimatisierungseinheit zum Klimati-
sieren der Luft vorgesehen ist, die im Abfüllraum vor-
handen ist.

2. Transportable Abfüllanlage nach Anspruch 1, wobei
die Vorformlingseingabeeinrichtung neben der ers-
ten Seitenfläche aufgestellt ist, die Flaschenblasein-
heit neben der Trennwand steht und die Füll- und
Verschließeinheit neben der zweiten Seitenfläche
steht.

3. Transportable Abfüllanlage nach Anspruch 1 oder

2, wobei der Leistungsgenerator, Luftkompressor
und die Klimatisierungseinheit auf unterschiedlicher
Höhe im technischen Raum stehen, wobei der Leis-
tungsgenerator dafür ausgelegt ist, in einen Raum
zu passen, der durch den Luftkompressor und die
Klimatisierungseinheit gelassen wird.

4. Transportable Abfüllanlage nach einem der Ansprü-
che 1-3, wobei die Flaschenblaseinheit dafür aus-
gelegt ist, mit Druckluft von höchstens 15 bar zu ar-
beiten.

5. Transportable Abfüllanlage nach Anspruch 4, wobei
der Behälter ein Standard-ISO-20 Fuß-Container ist.

6. Transportable Abfüllanlage nach einem der Ansprü-
che 1-5, wobei der Behälter ein Standard-ISO-Con-
tainer von mehr als 20 Fuß ist.

7. Transportable Abfüllanlage nach einem der Ansprü-
che 1-6, wobei eine erste Luke (18) an der Vorder-
seite des Behälters neben dem Empfänger der Vor-
formlingseingabeeinrichtung vorgesehen ist, wobei
die erste Luke für die Zufuhr von Kunststoffflaschen-
Vorformlingen durch Nutzer von außerhalb des Ab-
füllraums dient.

8. Transportable Abfüllanlage nach einem der Ansprü-
che 1-7, wobei eine zweite Luke (37) an der Vorder-
seite des Behälters neben einem Verschlussemp-
fänger der Füll- und Verschließeinheit vorgesehen
ist, wobei die zweite Luke für die Zufuhr von Fla-
schenverschlüssen durch Nutzer von außerhalb des
Abfüllraums dient.

9. Transportable Abfüllanlage nach einem der Ansprü-
che 1-8, wobei eine dritte Luke (49) an der Vorder-
seite des Behälters neben einem Handgriffempfän-
ger und/oder einem Etikettierer der Füllund Ver-
schließeinheit vorgesehen ist, wobei die dritte Luke
für die Zufuhr von Flaschengriffen und/oder Flasche-
netiketten durch Nutzer von außerhalb des Abfüll-
raums dient.

10. Transportable Abfüllanlage nach einem der Ansprü-
che 1-9, wobei eine Schleuse (40) an der Vorderseite
des Behälters neben der Füll- und Verschließeinheit
vorgesehen, wobei die Schleuse zum Passieren von
gefüllten und verschlossenen Flaschen zur Außen-
seite des Abfüllraums dient.

11. Transportable Abfüllanlage nach Anspruch 10, wo-
bei die Füll- und Verschließeinheit ein Transport-
band (34) umfasst, das sich von der zweiten Umset-
zungseinheit bis zur Schleuse erstreckt.

12. Transportable Abfüllanlage nach einem der Ansprü-
che 1-11, wobei die Füll- und Verschließeinheit Flüs-
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sigkeitseinspeisungs- und - ablaufrohre umfasst, die
mit Flüssigkeitseinspeisungs- und - ablaufverbin-
dern (41-44) verbunden sind, welche an einer der
Seiten des Behälters vorgesehen sind, so dass sie
von außerhalb des Abfüllraums zugänglich sind.

13. Transportable Abfüllanlage nach einem der Ansprü-
che 1-12, wobei die Füll- und Verschließeinheit ein
Flüssigkeitsbehandlungssystem zum Behandeln
der Flüssigkeit mit Chemikalien vor dem Befüllen der
Flaschen umfasst, wobei das Flüssigkeitsbehand-
lungssystem ein Chemikalienzufuhrrohr umfasst,
welches an einen Chemikalieneinspeisungsan-
schluss (43) vorgesehen ist, der an einer der Seiten
des Behälters vorgesehen ist, so dass es von au-
ßerhalb des Abfüllraums zugänglich ist.

14. Transportable Abfüllanlage nach einem der Ansprü-
che 1-13, wobei die Flaschenblaseinheit mit einem
Kühlkreislauf (28) zum Umwälzen einer Kühlflüssig-
keit durch Teile der Flaschenblaseinheit versehen
ist, wobei der Kühlkreislauf an einen Wärmetauscher
(29) angeschlossen ist, welcher ferner mit Zufuhr-
rohren verbunden ist, über welche die Flüssigkeit,
mit der die Flaschen gefüllt werden sollen, der Füll-
und Verschließeinheit zugeführt wird, wobei der
Wärmetauscher für die Wärmeübertragung von der
Kühlflüssigkeit auf die Flüssigkeit vorgesehen ist, mit
der die Flaschen gefüllt werden sollen.

15. Transportable Abfüllanlage nach einem der Ansprü-
che 1-14, wobei das Heizgerät der Flaschenblasein-
heit mit einem beheizten Luftablassrohr versehen
ist, das zur Außenseite des Abfüllraums führt.

16. Transportable Abfüllanlage nach einem der Ansprü-
che 1-15, wobei die Trennwand eine Dämmplatte
umfasst, die sowohl für thermische wie auch akus-
tische Dämmung zwischen dem Abfüllraum und dem
technischen Raum sorgt.

Revendications

1. Installation d’embouteillage transportable
comprenant :

- un conteneur (1) ayant une face avant (2), une
face arrière (3), des première (4) et deuxième
(5) faces latérales reliant les faces avant et ar-
rière et une cloison de séparation (6) divisant le
conteneur en un local d’embouteillage (7) sur le
côté avant et un local technique (8) sur le côté
arrière ;
- un dispositif d’alimentation en préformes (12),
une unité de soufflage de bouteilles (14), une
unité de remplissage et de fermeture (16) et des
premier (13) et deuxième (15) dispositifs de

transfert montés dans le local d’embouteillage ;
- un générateur d’énergie (11), un compresseur
d’air (9) et une unité de conditionnement d’air
(10) montés dans le local technique ;

dans laquelle le dispositif d’alimentation en préfor-
mes comprend un réceptacle (17) pour recevoir les
préformes de bouteilles en plastique et une unité or-
donnatrice (20) pour ordonner les préformes et les
amener vers l’unité de soufflage de bouteilles ;
dans laquelle le premier dispositif de transfert est
prévu pour transférer les préformes du dispositif
d’alimentation en préformes vers l’unité de soufflage
de bouteilles ;
dans laquelle l’unité de soufflage de bouteilles com-
prend un élément chauffant (25) pour chauffer les
préformes et un dispositif d’extrusion-soufflage (26)
pour extruder-souffler les préformes en bouteilles ;
dans laquelle le deuxième dispositif de transfert est
prévu pour transférer les bouteilles de l’unité de souf-
flage de bouteilles vers l’unité de remplissage et de
fermeture ;
dans laquelle l’unité de remplissage et de fermeture
comprend une unité de remplissage pour remplir les
bouteilles avec un liquide et une unité de fermeture
pour fermer les bouteilles avec des capsules ;
dans laquelle le générateur d’énergie est connecté
électriquement aux unités montées dans le local
d’embouteillage et est prévu pour générer de l’éner-
gie électrique pour celles-ci ;
dans laquelle le compresseur d’air est prévu pour
comprimer de l’air et fournir l’air pressurisé à l’unité
de soufflage de bouteilles ;
et dans laquelle l’unité de conditionnement d’air est
prévu pour conditionner l’air présent dans le local
d’embouteillage.

2. Installation d’embouteillage transportable selon la
revendication 1, dans laquelle le dispositif d’alimen-
tation en préformes est placé adjacent à la première
face latérale, l’unité de soufflage de bouteilles est
placée adjacente à la cloison de séparation et l’unité
de remplissage et de fermeture est placée adjacente
à la deuxième face latérale.

3. Installation d’embouteillage transportable selon la
revendication 1 ou 2, dans laquelle le générateur
d’énergie, le compresseur d’air et l’unité de condi-
tionnement d’air sont placés à des niveaux différents
dans le local technique, le générateur d’énergie étant
adapté pour être logé dans un espace laissé entre
le compresseur d’air et l’unité de conditionnement
d’air.

4. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 3, dans la-
quelle l’unité de soufflage de bouteilles est adaptée
pour fonctionner avec de l’air pressurisé d’au plus
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15 bar.

5. Installation d’embouteillage transportable selon la
revendication 4, dans laquelle le conteneur est un
conteneur ISO standard de 20 pieds.

6. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 5, dans la-
quelle le conteneur est un conteneur ISO standard
de plus de 20 pieds.

7. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 6, dans la-
quelle une première trappe (18) est prévue sur la
face avant du conteneur adjacente au réceptacle du
dispositif d’alimentation en préformes, la première
trappe étant destinée à fournir à l’utilisateur des pré-
formes de bouteilles en plastique en provenance de
l’extérieur du local d’embouteillage.

8. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 7, dans la-
quelle une deuxième trappe (37) est prévue sur la
face avant du contenant adjacente au réceptacle de
capsules de l’unité de remplissage et de fermeture,
la deuxième trappe étant destinée à fournir à l’utili-
sateur des capsules de bouteilles en provenance de
l’extérieur du local d’embouteillage.

9. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 8, dans la-
quelle une troisième trappe (49) est prévue sur la
face avant du conteneur adjacente au réceptacle de
poignées et/ou à un dispositif d’étiquetage pour l’uni-
té de remplissage et de fermeture, la troisième trap-
pe étant destinée à fournir à l’utilisateur des poi-
gnées de bouteilles et/ou des étiquettes de bouteilles
en provenance de l’extérieur du local d’embouteilla-
ge.

10. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 9, dans la-
quelle un sas (40) est prévu sur la face avant du
conteneur adjacent à l’unité de remplissage et de
fermeture, le sas étant destiné à faire passer les bou-
teilles remplies et fermées vers l’extérieur du local
d’embouteillage.

11. Installation d’embouteillage transportable selon la
revendication 10, dans laquelle l’unité de remplissa-
ge et de fermeture comprend une bande transpor-
teuse (34) s’étendant de la deuxième unité de trans-
fert jusqu’au sas.

12. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 11, dans
laquelle l’unité de remplissage et de fermeture com-
prend des conduits d’amenée et d’évacuation de li-

quide reliés à des connecteurs d’amenée et d’éva-
cuation de liquide (41-44) qui sont prévus dans l’une
des faces du conteneur afin qu’ils soient accessibles
de l’extérieur du local d’embouteillage.

13. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 12, dans
laquelle l’unité de remplissage et de fermeture com-
prend un système de traitement de liquide pour trai-
ter le liquide avec des produits chimiques avant de
remplir les bouteilles, le système de traitement de
liquide comprenant un conduit d’alimentation en pro-
duits chimiques relié au connecteur d’amenée de
produits chimiques (43) prévu dans l’une des faces
du conteneur afin qu’il soit accessible de l’extérieur
du local d’embouteillage.

14. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 13, dans
laquelle l’unité de soufflage de bouteilles est pourvue
d’un circuit de refroidissement (28) pour faire circuler
un liquide de refroidissement à travers des parties
de l’unité de soufflage de bouteilles, le circuit de re-
froidissement étant relié à un échangeur de chaleur
(29) qui est en outre relié aux conduits d’amenée par
lesquels le liquide avec lequel les bouteilles sont à
remplir est amené jusqu’à l’unité de remplissage et
de fermeture, l’échangeur de chaleur étant prévu
pour transférer de la chaleur du liquide de refroidis-
sement au liquide avec lequel les bouteilles sont à
remplir.

15. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 14, dans
laquelle l’élément chauffant de l’unité de soufflage
de bouteilles est pourvu d’un conduit de décharge
d’air chauffé allant vers l’extérieur du local d’embou-
teillage.

16. Installation d’embouteillage transportable selon
l’une quelconque des revendications 1 - 15, dans
laquelle la cloison de séparation comprend une pla-
que d’isolation prévue pour l’isolation tant thermique
qu’acoustique entre le local d’embouteillage et le lo-
cal technique.
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