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MODULAR MULTI-STORY PRODUCTION PLANT AND
METHODS FOR CONSTRUCTING SAME

FIELD

[0001] The disclosed embodiments herein relate to a production
plants and methods of their construction. In especially preferred
embodiments, the disclosed embodiments herein relate to a
production plant that is adapted to mix solid and/or liquid components
(e.g., vitamins and/or nutraceuticals) that can be packaged as a pre-
mix formulation and later used as an additive for an end product, such

as animal feed.
BACKGROUND

[0002] In the field of animal nutrition, it is typically necessary to add
micronutrients to feed at very small dosage levels, e.g., on the order of
grams per ton of feed. The direct addition of such small doses of
micronutrients to animal feed is difficult to achieve for several reasons.
For example, the small doses required of the micronutrients are firstly
difficult to weigh out. Even if the correct dosage weight of the
micronutrients can be achieved, it is practically impossible to achieve
an even distribution of the micronutrients throughout the finished

animal feed product.

[0003] In order to address the problems noted above, the animal
feed industry has traditionally formulated so-called feed “premix”
containing a tailored blend of nutrients together with a feed diluent.
The feed premix may then be more readily added to other feed

components at a rate of several kilograms per ton of feed. In such a
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manner, therefore, the relatively small, but necessarily important,
nutrients in the premix are evenly distributed through the entirety of the

finished animal feed product.

[0004] Itis oftentimes desirable to assemble an animal feed premix
plant in relatively short time due to market demands and/or production
disruptions. Typically, a new plant must be designed for each potential
feed manufacturer at its specific location. As can be appreciated, such
a custom plant can take a considerable amount of time to design and

construct thereby adding to potential costs and production delays.

[0005] It would be especially desirable if a plant could be devised
that is capable of being relatively quickly designed and constructed. It
is toward fulfilling such a need that the present invention is directed.

SUMMARY OF EXEMPLARY EMBODIMENTS

[0006] Broadly, the embodiments disclosed herein relate to a
modular multistory production plant. In especially preferred
embodiments, the production plant is provided by a number of
individual plant modules each being capable of shipment within a
standard shipping container. The modular units can thus be more
readily shipped to a plant site and constructed so as to connect one
module to another on-site to thereby provide the multistory production

plant.

[0007] According to some embodiments, a modular production
plant is provided which comprises a vertical stack of production
modules for supporting production equipment, and a vertical stack of

operator access modules adjacently connected to the vertically
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stacked production modules to allow operator access to the production
modules. The adjacently connected vertical stacks of production
modules and operator access modules thereby establish multiple
stories of the modular production plant.

[0008] The operator access modules preferably comprise a
stairwell to allow operator access to each of the multiple stories of the
modular production plant and/or an elevator well in which an elevator
is operably positioned. Such operator access means allows an
operator to ascend and descend from one story of the production plant

to another.

[0009] Especially preferred embodiments will include production
modules and operator access modules which have a rectangular
parallelepiped shape. Such rectangular parallelpiped shape of both
the production modules and operator access modules is preferably
provided by a series of rigidly interconnected vertical and horizontal
frame members. Itis especially preferred that the rectangular
parallelpiped shape of both the production modules and operator
access modules is sized so each such module may be accommodated

within a standard 20-foot shipping container.

[0010] Various embodiments of the modular production plant may
include a cantilevered platform connected to and extending outwardly
from an uppermost one of the production modules in the vertical stack
thereof. Guardrails may optionally be provided about a perimeter of
each of the multiple stories of the production plant for the purpose of

operator safety.
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[0011] At least one additional module of certain embodiments may
be adjacently connected to a lowermost production module or operator
access module in the vertical stacks thereof. In some embodiments
such an additional module is adjacently connected to a lowermost
production module and operator access module in the vertical stacks

thereof.

[0012] The present invention is also directed toward a method of
constructing a multistory modular production plant. According to
certain preferred embodiments, a series of individual production
modules and a series of individual operator access modules are
provided. The production modules and the operator access modules
may then be rigidly interconnected to one another in such a manner to
form a vertical stack of the production modules which is adjacently
connected to a vertical stack of the operator access modules and

thereby establish multiple stories of the modular production plant.

[0013] These as well as other aspects of the embodiments
disclosed herein will be better understood after consideration is given
to the accompanying drawings and the detailed description thereof

which follows.

BRIEF DESCRIPTION OF ACCOMPANYING DRAWINGS

[0014] Reference will be made to the accompanying drawing
FIGURES, wherein like reference numerals refer to like structural
elements which depict exemplary non-limiting illustrative

embodiments, wherein:
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[0015] FIG. 1is a perspective view of an assembled modular plant

according to an embodiment of the present invention;

[0016] FIG. 2 is an elevational schematic flow diagram of one
embodiment of an animal premix feed production plant according to

the present invention;

[0017] FIG. 3 is a front elevational view of a modular plant
according to the present invention which embodies the flow diagram of
FIG. 2;

[0018] FIG. 4 is side elevational view of the modular plant depicted
in FIG. 3;

[0019] FIG. 5is a top plan view of the modular units forming the
first story of the plant depicted in FIGS. 3 and 4 as taken along line 5-5
in FIG. 4;

[0020] FIG. 6 is a top plan view of the modular units forming the
second story of the plant depicted in FIGS. 3 and 4 as taken along line
6-6 in FIG. 4;

[0021] FIG. 7 is a top plan view of the modular units forming the
third story of the plant depicted in FIGS. 3 and 4 as taken along line 7-
7 in FIG. 4;

[0022] FIG. 8 is a top plan view of the modular units forming the
fourth story of the plant depicted in FIGS. 3 and 4 as taken along line
8-8in FIG. 4;
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[0023] FIG. 9 is a top plan view of the modular units forming the
fifth story of the plant depicted in FIGS. 3 and 4 as taken along line 9-9
in FIG. 4;

[0024] FIG. 10 is an elevational schematic flow diagram of another
embodiment of an animal premix feed production plant according to

the present invention;

[0025] FIG. 11 is a front elevational view of a modular plant
according to the present invention which embodies the flow diagram of
FIG. 10;

[0026] FIG. 12 is side elevational view of the modular plant
depicted in FIG. 11;

[0027] FIG. 13 is a top plan view of the modular units forming the
first story of the plant depicted in FIGS. 11 and 12 as taken along line
13-13in FIG. 12;

[0028] FIG. 14 is a top plan view of the modular units forming the
second story of the plant depicted in FIGS. 11 and 12 as taken along
line 14-14 in FIG. 12;

[0029] FIG. 15 is a top plan view of the modular units forming the
third story of the plant depicted in FIGS. 11 and 12 as taken along line
15-15in FIG. 4; and

[0030] FIG. 16 is a top plan view of the modular units forming the
plant depicted in FIGS. 11 and 12 as taken along line 16-16 in FIG. 4.
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DETAILED DESCRIPTION

[0031] As noted previously, especially preferred embodiments of
the present invention are directed toward modular premix plants that
are used to make a pre-blend or premix of micronutrients which have
to be added to animal feed compositions. In this regard, animal feed
compositions or diets have a relatively high content of protein as seen,
for example, from the poultry and pig diets disclosed in WO 01/58275
(the entire content of which is incorporated expressly hereinto by

reference).

[0032] Usually fat and water soluble vitamins, as well as trace
minerals, health ingredients, and optionally enzymes, organic acids
and other components form part of a so-called premix intended for
addition to the feed, whereas macro minerals are usually separately
added to the feed. Accompanying FIG. 1 depicts one possible
embodiment of a modular animal feed premix plant 10 according to the
present invention that may be provided so as to form an animal feed

premix product.

[0033] As shown, the plant 10 is comprised of a vertical stack 12 of
production equipment modules 12-1 through 12-5 and an adjacent
vertical stack 14 of operator access modules 14-1 through 14-5.
Adjacent ones of the modules 12-1 through 12-5 in the vertical stack
12 are connected to each other and to a horizontally adjacent one of
the modules 14-1 through 14-5 in the module stack 14. As such, the
interconnected modules 12-1 through 12-5 and 14-1 through 14-5 form

respective floors or stories 16-1 through 16-5 of the plant 10.
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[0034] Modules 18 and 20 may be connected adjacent to the
modules 12-1 and 14-1 of the module stacks 12 and 14, respectively.
The modules 18 and 20 may thus serve the purpose of providing a
control station, dispensary room, storage room or the like. Moreover,
these modules 18 and 20 (as well as any other module 12-1 through
12-5 and/or 14-1 through 14-5) may be covered with suitable roof
and/or side planking (not shown) for protection from the ambient

conditions of the plant site.

[0035] The modules 12-1 through 12-5 of the production equipment
stack 12 are designed to accommodate production equipment, such as
material input unit 22, mixing equipment 24, hopper 26, and cyclone
separator 28. Packaging equipment (not shown in FIG. 1 but see,
e.g., FIGS. 3 and 4) on the first story 16-1 of the plant 10 is provided to
receive the blended premix and allow for its packaging in desired

quantities.

[0036] The modules 14-1 through 14-5 of the operator access stack
14 are designed to allow operators to move from one of the stories 16-
1 through 16-5 to another. For such purpose, the modules 14-1
through 14-5 of the operator access stack 14 are preferably provided
with an interconnected stairwell 30 and a motorized elevator (lift) well
40.

[0037] Each of the modules 12-2 through 12-5 and 14-2 through
14-5 forming the second through the fifth stories 16-2 through 16-5 are
provided with suitable perimeter guard rails 40-2 through 40-5,
respectively, to ensure operator safety. The top of the modules 12-5
and 14-5 are preferably provided with sheeting 50 which provides for
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operator support at the top floor of the plant 10. A lateral cantilevered
platform 52 may also be provided. Guard rails 50-1 surround the

perimeter of the top floor to provide for operator safety.

[0038] FIG. 2 schematically depicts another embodiment of an
animal feed premix production plant 100 according to the present
invention. In this regard, the plant 100 is depicted as having four
module stories 100-1 through 100-4, respectively. The module story
100-4 provides the floor for the top story 100-5.

[0039] The plant 100 depicted in FIG. 2 includes a hand-add station
102 where various ingredients and components of micronutrients
and/or feed diluents (schematically depicted by numeral 102-1) are
added. The added ingredients and components pass vertically
downwardly through a magnet plate 103 which traps any metallic
debris that may be present and then on to a hopper 106. The contents
of the hopper 106 feed the mixer 108 supplied with internal mixing
paddles 108-1. The premix formulation formed in the mixer 108 is
then transferred to a packaging station 110 having a feed screw 110-1
which directs the premix formulation to a metering unit 110-2 for filling
packages 110-3 on conveyor 110-4. Some material is directed to a
cyclone separator 112 that can capture residual amounts by container
112-1.

[0040] Accompanying FIGS. 3 and 4 depict the structural
arrangement of module units forming the premix plant 100 shown
schematically in FIG. 2. In this regard, the plant 100 includes a vertical
stack 120 of production modules 120-1 through 120-4 which are
designed and configured to support the production equipment. A
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vertical stack 140 of operator access modules 140-1 through 140-4 is
connected adjacent to the vertical stack 120 of production modules
120-1 through 120-4 of the production stack 120. In this regard,
adjacent ones of the modules 120-1 through 120-4 in the vertical stack
120 are connected to each other and to a horizontally adjacent one of
the modules 140-1 through 140-4 in the module stack 140. As such,
the interconnected modules 120-1 through 120-4 and 140-1 through
140-4 form respective floors or stories 100-1 through 100-4 of the plant
100.

[0041] The top floor 100-5 is provided with a lateral cantilevered
platform 152 connected rigidly to and extending outwardly from the
module 120-4. Guardrails (a representative few of which are noted by
reference numeral 154) are provided with each of the modules 120-1
through 120-4 and 140-1 through 140-4 for operator safety. In
addition, the top floor 100-5 is provided with guardrails 156 for
operator safety in connection with the hand-add station 102.

[0042] The modules 140-1 through 140-4 of the operator access
stack 140 are designed to allow operators to move from one of the
stories 100-1 through 100-5 to another. For such purpose, the
modules 140-1 through 140-4 of the operator access stack 140 are
provided with an interconnected stairwell 130 having a flight of stairs

130-1 and an associated stair landing 130-2.

[0043] An elevator (lift) well 160 is also provided vertically in the
modules 140-1 through 140-4 of the operator access stack 140 so as
to allow an operator elevator 162 to ascend/descend from one story
100-1 through 100-5 to another. An elevator support structure 164 is
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rigidly connected to the module 100-4 so as to support a motor (not

shown) for operation of the elevator 162.

[0044] Modules 180 and/or 190 may be connected adjacent to the
modules 120-1 and 140-1 of the module stacks 120 and 140,
respectively. The modules 180 and 190 may thus serve the purpose
of providing a control station, dispensary room, storage room or the
like. Moreover, these modules 180 and 190 (as well as any other
module 120-1 through 120-4 and/or 140-1 through 140-4) may be
covered with suitable roof and/or side planking (not shown) for

protection from the ambient conditions of the plant site.

[0045] As is perhaps best shown in FIGS. 5-9, each of the modules
120-1 through 120-4 and 140-1 through 140-4 are substantially
identical to one another in size and configuration. More specifically, it
will be seen that that each of the modules 120-1 through 120-4 and
140-1 through 140-4 are formed of a number of vertical frame
members (a representative few of which are depicted by reference
numeral 175) interconnected to a number of horizontal frame members
(a representative few of which are depicted by reference numeral 185).
The vertical frame members 175 and the horizontal frame members
185 are thus rigidly interconnected to one another so as to establish a
generally rectangular parallelepiped shape which is sized so as to be
accommodated within a standard 20-foot shipping container

conventionally employed by the shipping industry.

[0046] Each of the individual production modules 120-1 through
120-4 may thus be further prefabricated to include specific support
structures associated with the specific production equipment (e.g.,
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hopper 106, mixer 108, packaging station 110, cyclone 112 and the
like) that such module will support and contain. Similarly, each of the
individual operator access modules 140-1 through 140-4 may be
prefabricated to include the stairs 130-1 and associated landing 130-2

as well as the elevator well 150.

[0047] In use, the modules 120-1 through 120-4 and 140-1 through
140-4 and their associated equipment can be preassembled at the
plant manufacturer’s facility for the purpose of commissioning the
plant. Thereafter the production equipment and associated plant
components may be removed from the modules 120-1 through 120-4
and 140-1 through 140-4 and shipped individually along with each
module to a production plant site. On arrival, the modules 120-1
through 120-4 and 140-1 through 140-4 may then be reassembled to
one another along with their associated production equipment. As can
be appreciated, by providing the entire production plant 100 in the form
of separate modules 120-1 through 120-4 and 140-1 through 140-4
that can be shipped individually within a standard 20-foot shipping
container will greatly decrease the necessary construction time

thereby saving considerable cost.

[0048] FIG. 10 schematically depicts another embodiment of an
animal feed premix production plant 200 according to the present
invention. In this regard, the plant 200 is similar to plant 100 but
includes three module stories 200-1 through 100-3, respectively. The

module story 200-3 provides the floor for the top story 200-4.

[0049] The plant 200 depicted in FIG. 10 includes a hand-add
station 202 located on story 200-2 where various ingredients and



WO 2013/000985 PCT/EP2012/062527

13

components of micronutrients and/or feed diluents (schematically
depicted by numeral 202-1) are added. The added ingredients and
components pass vertically downwardly through a magnet plate 203
which traps any metallic debris that may be present and then on to a
transfer hopper 204. A compressed air system 205 is provided to
pneumatically transfer the components via line 205-1 from transfer
hopper 204 to the inlet of the feed hopper 206 feed which then gravity
feeds the mixer 208 supplied with internal mixing paddles 208-1. The
premix formulation formed in the mixer 208 is then transferred to a
packaging station 210 having a feed screw 210-1 which directs the
premix formulation to a metering unit 210-2 for filling packages 210-3
on conveyor 210-4. Some material is directed to a cyclone separator

212 that can capture residual amounts by container 212-1.

[0050] Accompanying FIGS. 11 and 12 depict the structural
arrangement of module units forming the premix plant 200 shown
schematically in FIG. 10. In this regard, the plant 200 includes a
vertical stack 220 of production modules 220-1 through 220-3 which
are designed and configured to support the production equipment. A
vertical stack 240 of operator access modules 240-1 through 240-3 is
connected adjacent to the vertical stack 220 of production modules
220-1 through 220-3 of the production stack 220. In this regard,
adjacent ones of the modules 220-1 through 220-3 in the vertical stack
220 are connected to each other and to a horizontally adjacent one of
the modules 240-1 through 240-3 in the module stack 240. As such,
the interconnected modules 220-1 through 220-3 and 240-1 through
240-3 form the respective floors or stories 200-1 through 200-3 of the
plant 100.



WO 2013/000985 PCT/EP2012/062527

14

[0051] Guardrails (a representative few of which are noted by
reference numeral 254) are provided with each of the modules 220-1
through 220-3 and 240-1 through 240-3 for operator safety. In
addition, the top floor 200-4 is provided with guardrails 256 for

operator safety in connection with the feed hopper 206.

[0052] The modules 240-1 through 240-3 of the operator access
stack 240 are designed to allow operators to move from one of the
stories 200-1 through 200-4 to another. For such purpose, the
modules 240-1 through 240-3 of the operator access stack 140 are
provided with an interconnected stairwell 230 having a flight of stairs
230-1 and an associated stair landing 230-2 as is perhaps best shown
in FIGS. 13-16. It will be observed that the embodiment of the
production plant 200 includes the hand-add station 202 as a
component part of the module 240-2 located on story 200-2. As such,
an elevator lift is not provided by such embodiment. However, an
additional module 290 is provided so as to house additional production
equipment and/or components. Moreover, the elevation of such
additional module 290 can be varied with respect to the elevation of
the modules 220-1 and 240-1 by a concrete support slab 295 so that
the top decking 290-1 (see FIG. 14) of the module 290 allows the
operator to be positioned adjacent the hand-add station 202

associated with module 240-2.

[0053] As is perhaps best shown in FIGS. 13-16, each of the
modules 220-1 through 220-3 and 240-1 through 240-3 are most
preferably substantially identical to one another in size and
configuration. More specifically, it will be seen that that each of the
modules 220-1 through 220-3 and 240-1 through 240-3 are formed of
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a number of vertical frame members (a representative few of which are
depicted by reference numeral 275) interconnected to a number of
horizontal frame members (a representative few of which are depicted
by reference numeral 285). The vertical frame members 275 and the
horizontal frame members 285 are thus rigidly interconnected to one
another so as to establish a generally rectangular parallelepiped shape
which is sized so as to be accommodated within a standard 20-foot

shipping container conventionally employed by the shipping industry.

[0054] Each of the individual production modules 220-1 through
220-3 may thus be further prefabricated to include specific support
structures associated with the specific production equipment (e.g.,
hand-add station 202, transfer hopper 204, feed hopper 206, mixer
208, packaging station 210, cyclone 212 and the like) that such
module will support and contain. Similarly, each of the individual
operator access modules 240-1 through 240-3 may be prefabricated to
include the stairs 130-1 and associated landing 130-2.

[0055] In use, the modules 220-1 through 220-3 and 240-1 through
240-3 and their associated equipment can be preassembled at the
plant manufacturer’s facility for the purpose of commissioning the
plant. Thereafter the production equipment and associated plant
components may be removed from the modules 220-1 through 220-3
and 240-1 through 240-3 and shipped individually along with each
module to a production plant site. On arrival, the modules 220-1
through 220-3 and 240-1 through 240-3 may then be reassembled to
one another along with their associated production equipment. As can
be appreciated, by providing the entire production plant 200 in the form
of separate modules 220-1 through 220-3 and 240-1 through 240-3



WO 2013/000985 PCT/EP2012/062527

16

that can be shipped individually within a standard 20-foot shipping
container will greatly decrease the necessary construction time

thereby saving considerable cost.

[0056] Therefore, while the invention has been described in

connection with what is presently considered to be the most practical
and preferred embodiment, it is to be understood that the invention is
not to be limited to the disclosed embodiment, but on the contrary, is
intended to cover various modifications and equivalent arrangements

included within the spirit and scope thereof.
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WHAT IS CLAIMED IS:

1.

A modular production plant comprising:

a vertical stack of production modules for supporting production
equipment; and

a vertical stack of operator access modules adjacently connected
to the vertically stacked production modules to allow
operator access to the production modules, wherein

the adjacently connected vertical stacks of production modules and
operator access modules establish multiple stories of the

modular production plant.

The modular production plant as in claim 1, wherein the operator
access modules comprise a stairwell to allow operator access to

each of the multiple stories of the modular production plant.

The modular production plant as in claim 1 or 2, wherein the

operator access modules comprise an elevator well.

The modular production plant as in claim 3, further comprising an
elevator operable within the elevator well to allow an operator to
ascend and descend between each of the multiple stories of the

modular production plant.



WO 2013/000985 PCT/EP2012/062527

10.

18

The modular production plant as in claim 1, wherein each of the
production modules and operator access modules have a

rectangular parallelepiped shape.

The modular plant as in claim 5, wherein the rectangular
parallelpiped shape is sized and configured to fit within a standard

20-foot shipping container.

The modular production plant as in claim 5, wherein each of the
production modules and operator access modules include a series

of rigidly interconnected vertical and horizontal frame members.

The modular production plant as in claim 1, further comprising a
cantilevered platform connected to and extending outwardly from
an uppermost one of the production modules in the vertical stack

thereof.

The modular production plant as in claim 1, further comprising
guardrails positioned about a perimeter of each of the multiple

stories.

The modular plant as in claim 1, further comprising at least one
additional module adjacently connected to a lowermost production

module or operator access module in the vertical stacks thereof.
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11.  The modular plant as in claim 1, further comprising an additional
module adjacent connected to each lowermost production module

and operator access module in the vertical stacks thereof.

12. The modular plant as in claim 1, wherein the production modules

comprise equipment for the production of animal feed premix.

13. A method of constructing a multi-story production plant comprising:

(@) providing a series of individual production modules and a
series of individual operator access modules; and

(b) rigidly interconnecting the production modules and the
operator access modules to one another in such a manner
to form a vertical stack of the production modules which is
adjacently connected to a vertical stack of the operator
access modules and thereby establish multiple stories of the

modular production plant.

14.  The method of claim 13, which further comprises providing the
operator access modules with a stairwell to allow operator access

to each of the multiple stories of the modular production plant.

15. The method of claim 13 or 14, which further comprises providing

the operator access modules comprise an elevator well.

16. The method of claim 15, which comprises operably positioning an

elevator within the elevator well to allow an operator to ascend and
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17.

18.

19.

20.

21.

22.

20

descend between each of the multiple stories of the modular

production plant.

The method of claim 13, wherein step (a) comprises forming each
of the production modules and operator access modules with a

rectangular parallelepiped shape.

The method of claim 17, wherein the rectangular parallelpiped
shape is sized and configured to fit within a standard 20-foot

shipping container.

The method of claim 17, wherein step (a) comprises forming each
of the production modules and operator access modules include a
series of rigidly interconnected vertical and horizontal frame

members.

The method of claim 13, further comprising connecting a
cantilevered platform to extend outwardly from an uppermost one

of the production modules in the vertical stack thereof.

The method of claim 13, further comprising positioning guardrails

about a perimeter of each of the multiple stories.

The method of claim 13, further comprising connecting at least one
additional module adjacently to a lowermost production module or

operator access module in the vertical stacks thereof.
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23.  The method of claim 13, further comprising connecting an
additional module adjacent to each lowermost production module

and operator access module in the vertical stacks thereof.

24.  The method of claim 13, which comprises installing equipment for

the production of an animal feed premix in the production modules.



WO 2013/000985 PCT/EP2012/062527
1/16

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527
2/16

i @ o2~
1665 Q i (%’,g
10—
>' T .
,,,,,, ,.E_agnet Plate
03
Hoo-4
106
>
jo0-3
ARML-2000SS [T 1 T
> liquid —= L L L
/M M A%
| ? S
' -
roo-\ <
(16 -1
\

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985

PCT/EP2012/062527

3/16

FIG. 3
}007

#

51

4
—{&

(15

/
j 00-H 114
N g0
)
/ I )
‘ [Heees
) w ___________
g00'3 < 175 e VF\
120 -3
7 R T~7 (75
S
100-Z. S
'i\\ll .“I
SR 11175
ﬁz‘" - 110-2
joo-ty 1% ™ 1201
(ro-4
/[ =

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527

40
A

16
- 151

%~u~r—— N
< 8 ‘ /17;
jeo-Y T
=T

P
i@}j\ :

SRS, S

ol
&
!
{
A
2=]

j06-34

EE|

=)

A 4
W, %_v ’—-
\

EE

;
6 o i 'v:'
4 175 4 e~z
jo0-1 / / ﬁ\\
nY o2
N
) - S .
] ' S 190
! ! /
r— o | )
n faite MUl iy
l 7 i A
; / \ | )
5 =iy
s i1 ‘ | ; i
joo-14 ¢ i / =i 11} B
A ‘ / — 3 | g ‘
;80 | 136t ﬁ?\ b6~
.',I.v ¢ "’ !t“ 1[ { //
y ﬁ »% Y {
] ™ B
R N '?-ﬁ iv] -}fo ! lew—-~J

FIG.4  \o

SUBSTITUTE SHEET (RULE 26)



PCT/EP2012/062527

WO 2013/000985

5/16

90
ii
/

T

L]

(35

12.0-\

150

-
4q
/

/

Rp—

PO il USRS -
——— —

T
-

75

FIET—
i
1
|
{
i
{
i
{
|
l
!
|
|
|
|
/
i
{
{
H
{
{
1
i
1
e
|
t
1
|
[
i
|
|
[
|
(.
|
Lo
(|
E |
(.
|
(|
| 3
| 1
|
||
||
| i
i
1!)_1___.___.___.

{30
-
7

™ N Y «
\ _ m —
— \ )
%wfa&a N Vu Q \L 2
- ™ W e D \/ﬁ /
B s i
- \\\“\ [ .
5 R L e —— )
| i
s - o s +
-~ \ = ' % \
I 2 - = - 2 W
~ / KN Y A $Q
N 5 W =
e =
ol RN - i i
=) i ] ‘n||.‘,.,ﬂ 1
& ~ L] L j‘ /%,.
\n = L {1~
g =] I PR 1Y R 13—
- ﬂwtl > |f--t~1|NK|_ ||||||||||||||||||| X 11111111111111 4=
N AN # \ i
i [
R ~ B = i
~ - hv ,,,,,,,,,,,,,,,, s — [

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527
6/16

, Y 1./
- 130 - | _
\g%{ — //575
] o e
% !//
) ourr
WeEL
|60
/ e 175
y za;"/ J’J/

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527
7/16

< ]
C TP e

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527

8/16
2 / s {30
75"
175 / [;35 f N
\f: (870 ] va[l
C g / I4
4 >
{/ \‘\ - /I8§
| ,
\ 06/
\\ " /’
N S | X
= RN B ey :/ ; ;
0 oy ]
185 | 175 — gp
. \Y/__
I%
\:\ 130~ |
:' " -
15 — N 7e
LIFT
\ ' WELL
- 160
g IJ;D; i
A
e FIG.8 N s
, N
|Ho -4

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985

PCT/EP2012/062527

T\

9/16
/ g?ﬂfﬁ‘ L /;85
185 1o 130
e
lkﬂlq \ A' J /// //(i‘
=R 10T -
f %{ Down
@
==
185 130
m— f%§ 3 N —— '1//\575
LIFT
0] ) 0 "'f/ g
k
13 FIG. 9 2 \

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527
10/16

k -
AT
/ Z05 -} AT (r:; ,—J\/zgz
200-3 —L d
AHML-2000SS | T T R _,[
liquid |— L L N
i) 209 | 2P g
J [
3] ® A
=

Zi0 T
7/40_:7:, KZ«EO"‘#’
FIG. 10

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527

11/16
r——-———_—‘ T L
100-Y4 < l
|
> s} 11 B
i (@g 00009 T
v = T
151 T
TR 2\t
200-3% - N — 7
4 | !
2 20-3 ) - {

FIG. 11

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527

12/16

<__l, ]

Tk
oy

|TQL

™

i

3

\

‘\‘A

A

13

- SUBSTITUTE SHEET (RULE 26)



PCT/EP2012/062527

WO 2013/000985

13/16

.....

¢l ‘old \-oeZ

582

obZ”

[l

i E\ P oA o
It X =
<9 2 R
\m\
f-ott /
3 N
dn A < 17 - .
b X (eH P 54t
, punioy ;
A —_ A-0gE| | 7-0r7 ]
$97 2-9%7 _
N
517 NV
X
& VAN
i~ ’ // \\\
$g7<{ 1), N
/ \.
Din] £ 010 ; |

= _,,,. = vw

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527

14/16
VA A
R N\ N
\n
0
Y
.
\ p—
s\
AV, N w
e X
?\1 1:3 '] ‘D-]:] [ (=] “n:
- "}';;T:.:‘\z i
5 <1 8
\ =7 Q LL
. L/ _h
/é?f?:.ﬁ/—ﬁ‘-’ Q\\ aiia
3 2 ’
N L
| ] &
=] S =1
=l i \\\ -gl
( v
P -
N
g N
\ é
Ny
- . [ &
« \
¥ %
™ N

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527

15/16
740-3
255
| / |
Q‘M‘ 7 0l 5] : al
- 1285
I N
. s
0% /]
= ISR \ o =
117 z 7%} 230
5 | ”
235 | o —
- . .P -
. — H
275
e |
g : &3\ 1)
/ 275 ng <
/ FIG. 15

SUBSTITUTE SHEET (RULE 26)



WO 2013/000985 PCT/EP2012/062527

16/16
7290-%
295
275
(6] [ (CIC] 2 __{5%/
206
i L5 4
\\\\x/// />i Zg
/| )
. N /,/" \\'-. ‘ i i / 2%@
B YESON | 71
—2)7 / ,/':..' \;,//)’li\ ) \ e / g
- </ &l -
285
.;7’
A1 ! ) - 2%0-]
25
I Yo Y Vim
LAYV I |
7%0-~Z
‘ﬂﬂ’

SUBSTITUTE SHEET (RULE 26)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings

