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A MOULD, AND TOOLS FOR SUCH MOULD

Technical Field

The invention relates to a mould, and in particular to a mould used for injection

moulding. The present invention also relates to tools forming part of such mould.

Background Art

Injection moulding is a well-known process used to manufacture articles by
injecting a molten material into a mould and allowing the material to harden before it is
removed from the mould. During recent years, injection moulding technology has
spread to the packaging industry where it can be used to produce packaging
containers having plastic parts injection moulded over carton-based sleeves.

Such packages, combining the environmental benefits of carton-based
packages with the structural benefits of plastic tops, have been particularly successful
for packages storing liquid food. One such example is the Tetra Top® package and its
various shapes.

When producing such a package, an open-ended sleeve made of a carton-
based material is arranged onto a mandrel. One end of the mandrel, which extends
axially from the end of the sleeve, forms an inner mould tool during injection moulding
of the plastic top. Two outer mould tools move towards the inner mould tool in order to
form a cavity in the shape of the plastic top to be produced. Once the outer mould tools
reach their operational position relative the inner mould tool, injection moulding is
performed whereby the plastic top is produced directly onto the carton-based sleeve.
Once the outer mould tools are separated, and moving away from the inner mould tool,
the carton-based sleeve can be removed from the mandrel. At this point the open-
ended sleeve is provided with a plastic top which in turn is sealed using e.g. a threaded
cap. Filling of the package can then be performed through the open bottom end, before
the bottom end is sealed and formed into a suitable, often planar, shape.

The outer mould tools are moving towards the inner mould tool in a plane, as
the mandrel carrying the inner mould tool is rotating towards its injection moulding
position. In this position the mandrel is arranged vertically, which means that the outer

mould tools are moving upwards, as well as towards the inner mould tool in the
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horizontal direction to reach their operational position. In order to produce a plastic top
having the required dimensions, the outer mould tools must be aligned with the inner
mould tool in the vertical direction as well as in the horizontal plane. For the purpose of
alignment in the vertical plane the upper part of the inner mould tool is provided with a
bushing that comes into contact with the outer mould tools and thus provides vertical
guidance of the outer mould tools. Horizontal alignment between the inner and outer
mould tools is provided by the entire lid forming unit as shown in Fig.1.

The packages mentioned above are typically manufactured in high speed filling
machines; the entire injection moulding process for one plastic top is performed in
around 1.5 seconds. Due to the high-speed application, requiring very fast cooling of
the mould, the outer mould tools are normally made of aluminum. Any misalignment
between the outer mould tools and the bushing of the inner mould tool will result in
wear of the outer mould tools, which eventually will cause leakage of the injection
moulding material outside the intended dimensions of the plastic top. The injection
moulding fault will occur as burr at the upper end of the plastic top, i.e. at the edge of
the pouring spout of the package. Since the edge of the pouring spout is in direct
contact with the lips of a consumer, especially for smaller packages, it is highly desired
to avoid burrs.

One solution is to replace the outer mould tools more frequently, before wear
introduces burrs. However, it would be more desirable to provide an improved mould
reducing the risk for burrs and thereby extending the life time of the mould tools as well
as increasing the safety to consumers consuming foods directly from packages with a

carton laminate and injections moulded parts.

Summary

It is an object of the invention to at least partly overcome one or more of the
above-identified limitations of the prior art.

To solve these objects an inner mould tool is provided. The inner mould tool
forms part of a mould to be used during injection moulding of plastic articles, such as
plastic tops for liquid food packages. The inner mould tool comprises an outer surface
defining the interior surface of the plastic article to be produced, wherein the
longitudinal end of the inner mould tool is provided with a bushing having a planar

surface defining the longitudinal end of the inner mould tool and being configured to be
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in contact with mating outer mould tools during injection moulding. The bushing is
provided with side walls extending from the planar surface, said side walls forming part
of the outer surface of the inner mould tool.

The bushing may have a cylindrical shape, which is advantageous in that the
entire circumference of the bushing can be used to define the article to be injection
moulded.

The bushing may be supported by at least one spring biasing the bushing to a
longitudinally extended position. This way the risk of wear of the outer moulding tools is
reduced, since the contact area between the bushing and the outer tools is increased
and only occurs in a horizontal plane.

The inner mould tool may comprise a neck part and a spout part, wherein the
side walls of the bushing form the longitudinal end of the spout part. The bushing
thereby terminates the cavity of the mould, thereby reducing the risk of burrs at the
spout of the package.

The bushing may project longitudinally from a main body of the inner mould
tool, and the radius of the bushing may be less than the radius of the main body. The
bushing can thereby move inside the main body, which means that the bushing is
guided by the main body during its motion.

The bushing may be attached to the main body of the inner mould tool by
means of one or more screws. Robust securing of the bushing is thereby
accomplished.

According to a second aspect, a mould to be used during injection moulding of
plastic articles, such as plastic tops for liquid food packages, is provided. The mould
comprises an inner mould tool and at least two outer mould tools, said mould tools
together defining a cavity to receive molten plastic material during injection moulding.
The longitudinal end of the inner mould tool is provided with a bushing having a planar
surface defining the longitudinal end of the inner mould tool and being configured to be
in contact with mating outer mould tools during injection moulding. The bushing is
provided with side walls extending from the planar surface, said side walls being
arranged at a distance from the outer mould tools during injection moulding.

The distance between the side walls of the bushing and the outer mould tools
may form part of the injection moulding cavity, which is advantageous in that there are
no parts of the side walls of the bushing acting as guiding surfaces for the outer mould

tools.
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The inner mould tool may be arranged on a mandrel which is configured to
receive a sleeve of a packaging material onto which the plastic article is to be injection
moulded, wherein the outer mould tools are configured to be in contact with the outer
surface of the sleeve during injection moulding. Efficient and reliable guidance of the
outer mould tools is thereby achieved.

The outer mould tools may be guided by the planar surface of the bushing in a
first direction, and by the outer surface of the sleeve in a second direction. This
provides for sufficient guidance of the outer mould tools, in all necessary directions.

According to a third aspect, a method for injection moulding a plastic article onto
a sleeve of a packaging material is provided. The method comprises arranging the
sleeve of packaging material onto a mandrel, moving two outer mould tools towards an
inner mould tool being arranged on said mandrel, pressing said outer mould tools
against the inner mould tool whereby the outer mould tools are guided in a first
direction by a planar surface of a bushing provided on the inner mould tool, and in a
second direction only by the outer surface of the sleeve, and injecting molten plastic
material into a cavity formed between the inner mould tool and the outer mould tools.

The first guiding direction may be arranged perpendicular to the second guiding
direction, which provides for efficient and reliable guidance of the outer mould tools in
all required dimensions.

Pressing said outer mould tools against the inner mould tool may be performed
such that the bushing is pushed towards the sleeve of packaging material in the
longitudinal direction of the sleeve.

Still other objectives, features, aspects and advantages of the invention will

appear from the following detailed description as well as from the drawings.

Brief Description of the Drawings

Embodiments of the invention will now be described, by way of example, with
reference to the accompanying schematic drawings, in which

Fig. 1 is an isometric view of an injection moulding station of a filling machine;

Fig. 2 is an isometric view of two parallel moulds of the injection moulding
station shown in Fig. 1;

Fig. 3 is an isometric view of parts of a mould according to an embodiment;

Fig. 4 is a cross-sectional view of a mould according to an embodiment;
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Figs. 5a-d are cross-sectional views of a mould during a closing sequence,
showing the outer mould tools moving towards the inner mould tool in order to define
the injection moulding cavity; and

Fig. 6 is a schematic view of a method according to an embodiment.

Detailed description

In Fig. 1, a non-limiting example of an injection moulding station 1 is shown
which may be incorporated in a filling machine (not shown). The term filling machine is
used to characterize a machine which is configured to receive a carton-based
packaging material laminate on a roll or in the form of individual blanks, to perform
necessary operations to form a sleeve or a packaging container for containing a food
product under certain hygienic requirements and to finally seal the packaging container
for further distribution.

In the present case, the filling machine is typically configured to produce
individual consumer packages enclosing liquid food, while the injection moulding
station 1 is configured to a plastic top on a sleeve made from a carton-based
packaging material, with a plastic top.

Two parallel mandrel wheels 2 are provided in the top right part of the machine
1. Each mandrel wheel 2 carries four mandrels 4, spaced apart by 90° in the same
plane. Each mandrel has a longitudinal extension in the radial direction of the
associated mandrel wheel 2 and terminates by means of an inner mould tool 10.
During operation, the mandrel wheels 2 are rotating. At one position, e.g. where the
mandrels 4 are pointing to the right in the figure (indicated by reference PA), sleeves of
a packaging material are fed onto the mandrels 4. As the mandrel wheels 2 are rotating
clock wise, the next position of the mandrels 4 is the injection moulding position, further
shown in Fig. 2.

In the next consecutive position, cooling of the injection moulded articles can
occur, whereby the sleeves (and their associated plastic tops) can be withdrawn from
the mandrels 4.

Now turning to Fig. 2, moulds 30 are formed at the injection moulding position.
Each mould 30 comprises an inner mould tool 10, i.e. the longitudinal end portion of the
mandrel 4, and two moveable outer mould tools 20.

In the injection moulding position, indicated in Fig. 2, the outer mould tools 20

are arranged in close proximity to the inner mould tool 10 so that a cavity is formed
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between them, receiving molten plastic material in accordance with available injection
moulding techniques.

In Fig. 3 the mould 30 is shown in a cross-section where one outer mould tool
20 has been omitted for the purpose of facilitating understanding. The inner mould tool
10 is arranged at a longitudinal end of the mandrel 4, as explained above. The mandrel
4 has a rectangular cross-section, although with rounded corners, in order to define the
shape of the carton-based package. The inner mould tool 10 has a neck part 12, which
extends into a spout part 14. The distal end of the spout part 14 is formed by means of
a bushing 40. The bushing 40 is provided with side walls 44 which thereby form the
longitudinal end of the spout part 14.

The inner mould tool 10 comprises an outer surface 16 which defines the
interior surface of the plastic article to be produced, i.e. the plastic top in the described
embodiment. The bushing 40 has a planar surface 42 that defines the longitudinal end
of the inner mould tool 10, and which extends between the side walls 44. During
injection moulding, the planar surface 42 is in contact with the mating outer mould tools
20.

Now turning to Fig. 4 the mould 30 is shown in a cross-section. A cavity 50 is
formed inside the mould 30, which cavity is defining the shape of the article to be
produced. In this embodiment, the cavity has a ring-shaped cross-section to define the
neck and spout of a plastic top. The cavity 50 has a bottom portion 52 which forms an
interface to the sleeve 60 of carton-based packaging material, only schematically
indicated in Fig. 4. The cavity 50 extends over the neck part 12 of the inner mould tool
10, as well as over the spout part 14 of the inner mould tool 10. The cavity 50, which
upper end 54 has a circular or ring-shape, terminates at the planar surface 42 of the
bushing 40 such that the side walls 44 of the bushing also form the boundaries of the
cavity 50. Thereby the side walls 44 of the bushing 40 form part of the outer surface 16
of the inner mould tool 10.

The bushing 40 has a cylindrical shape and extends downwards (in a direction
opposite direction of the axis BD in Fig. 4) in a T-shape. One benefit of the T-shape is
improved longitudinal guidance of the bushing 40. We want to point out here, however,
that the bushing 40 will also work without the T-shape., As can be seenin Fig. 4, a
plurality of springs 70 are arranged underneath the bushing 40, supporting the bushing
40 relative a main body 18 of the inner mould tool 10. In this exemplary embodiment

six compression springs 70 are distributed at an equal angular distance (60°) from
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each other. However, as is readily understood a different number of compression
springs 70 could be used as well as other types of springs (plate springs, etc.).

The springs 70 bias the bushing 40 in a longitudinal direction BD, away from the
mandrel 4, to a longitudinally extended position. This longitudinally extended position,
as well as the bushing 40 moving, is shown in Figs. 5a-d.

Figs. 5a-d show a sequence of the outer mould tools 20 moving from a remote
position to an injection moulding position. To fully understand the complex motion of
the inner mould tool 10 and the outer mould tools 20, reference is again made to Figs.
1 and 2. The outer mould tools 20 are moving towards their operational position; during
this motion, the inner mould tool 10 is also moving towards the injection moulding
position by a rotary motion. This means that the outer mould tools 20 cannot move in a
linear manner, but they must be separated from the inner mould tool 10 in the
horizontal plane as well as in the longitudinal direction in order to allow the inner mould
tool 10 to rotate into its desired position. To achieve this, the motion of the outer mould
tools 20 may be controlled by means of a belt drive 80, e.g. as described in
WQ02004050327 by the same applicant. The belt drive 80 is thereby configured to open
and close the mould 30 by moving the outer mould tools 20 in a first direction which is
radial in relation to a hub of the mandrel wheels 2 and a second direction which is
perpendicular to the first direction and directed in the plane of the circular movement of
the inner mould tool 10. Preferably, the outer mould tools 20 are moved so that their
central axes coincide throughout the movement. Movement in the first and second
directions is preferably performed simultaneously.

In Fig. 5a the position of the outer mould tools 20 is remote from the inner
mould tool 10; the shown position corresponds to when the inner mould tool 10 has
reached its injection moulding position, but the outer mould tools 20 still have some
distance to travel.

In Fig. 5b, the outer mould tools 20 have reached the inner mould tool 10 such
that the planar surface 42 of the bushing 40 is in contact with a mating planar surface
22 of the respective outer mould tool 20. As these planar surfaces 42, 22 are in contact
with each other, no cavity is formed in between.

In Fig. 5¢ the outer mould tools 20 have moved further towards each other in
the second direction, i.e. in the horizontal direction, such that the vertical end surfaces
of the outer mould tools 20 are pressed towards each other (the interface indicated by
reference MT in Fig. 5¢). During the motion towards its horizontal end position, each

outer mould tool 20 is guided by the sleeve 60 (see Fig. 4). This also means that there
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are no vertical surfaces of the bushing 40 (i.e. the side walls 44) that comes into
contact with vertical surfaces of the outer mould tools 20; this is particularly
advantageous for the purpose of reducing wear of the outer mould tools 20. During the
step in Fig. 5¢c as a polymer material intended to form the top of the packaging
container is injected into the cavity 50 between the inner 10 and outer mould tools 20.

In Fig. 5d the final position of the outer mould tools 20 is shown. Here, the outer
mould tools 20 have moved in the vertical direction, thereby pushing the bushing 40
upwards, compressing the springs 70. In this final step of the moulding process, the
polymer melt that has been injected into the cavity 50 between the inner 10 and outer
tools 20 is pressed between the tools by the movement of the outer mould tools 20 in
relation to the inner tool 10 which is fixed. The maximum longitudinal distance for the
bushing 40 to move is in the range of 0,2-0,7 mm, such as 0,5 mm. As can be seenin
Fig. 5d, the radius of the bushing 40 is less than the radius of the main body 18 of the
inner mould 10. The bushing 40 is thereby slidably guided by the main body 18 during
its reciprocal motion.

The bushing 40 is attached to the main body 18 of the inner mould tool 10 by
means of one or more screws 46. The attachment allows for a robust connection, still
making it possible for the bushing 40 to move. The screws 46 are therefore not
connected to the bushing by means of a thread, but only determine the final axial
position of the bushing 40 (end stop).

A lid 48 may be provided to cover the screws 46.

Now turning to Fig. 6 a method 100 for injection moulding a plastic article onto a
sleeve of a packaging material is schematically shown. The method 100 comprises a
first step 102 of arranging the sleeve of packaging material onto a mandrel, and a
second step 104 of moving two outer mould tools towards an inner mould tool being
arranged on said mandrel. In a step 106 a molten polymer material is injected into the
cavity formed between the inner mould tool and the outer mould tools when the two
outer mould tools have come into contact with each other. Finally, in step 108 the outer
mould tools are pressed against the inner mould tool whereby the outer mould tools are
guided in a first direction by a planar surface of a bushing provided on the inner mould
tool, and in a second direction only by the outer surface of the sleeve. In this step 108,
the molten polymer material is pressed inside cavity formed between the inner mould
tool and the outer mould tools by the movement of the outer tools against the inner

tool.
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From the description above follows that, although various embodiments of the
invention have been described and shown, the invention is not restricted thereto, but
may also be embodied in other ways within the scope of the subject-matter defined in

the following claims.
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CLAIMS

1. Aninner mould tool (10) forming part of a mould (30) to be used during
injection moulding of a plastic article, such as plastic tops for liquid food packages,
wherein the inner mould tool (10) comprises an outer surface (16) defining the interior
surface of the plastic article to be produced, wherein the longitudinal end of the inner
mould tool (10) is provided with a bushing (40) having a planar surface (42) defining
the longitudinal end of the inner mould tool (10) and being configured to be in contact
with mating outer mould tools (20) during injection moulding, the bushing (40) being
provided with side walls (44) extending from the planar surface (42), said side walls
(44) forming part of the outer surface (16) of the inner mould tool (10),
characterized in that
the inner mould tool comprises a neck part (12) and a spout part (14), wherein the side

walls (44) of the bushing (40) form the longitudinal end of the spout part (14).

2. The inner mould tool (10) according to claim 1, wherein the bushing (40) is
supported by at least one spring (70) biasing the bushing (40) to a longitudinally

extended position.

3. The inner mould tool (10) according to claim 2, wherein the bushing (40) is
projecting longitudinally from a main body (18) of the inner mould tool (10), and

wherein the radius of the bushing (40) is less than the radius of the main body (18).

4. The inner mould tool (10) according to claim 3, wherein the bushing (40) is
attached to the main body (18) of the inner mould tool (10) by means of one or more

fastening devices (46).

5. The inner mould tool (10) according to claim 1, wherein the bushing (40)

has a cylindrical shape.

6. A mould (30) to be used during injection moulding of plastic articles, such
as plastic tops for liquid food packages, comprising an inner mould tool (10) and at
least two outer mould tools (20), said mould tools (20) together defining a cavity (50) to
receive molten plastic material during injection moulding, wherein the longitudinal end

of the inner mould tool (10) is provided with a bushing (40) having a planar surface (42)
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defining the longitudinal end of the inner mould tool (10) and being configured to be in
contact with mating outer mould tools (20) during injection moulding, characterized in
that the bushing (40) is provided with side walls (44) extending from the planar surface
(42), said side walls (44) being arranged at a distance from the outer mould tools (20)

during injection moulding.

7. The mould (30) according to claim 6, wherein the distance between the
side walls (44) of the bushing (40) and the outer mould tools (20) forms part of the

injection moulding cavity (50).

8. The mould (30) according to claim 6 or 7, wherein the inner mould tool (10)
is arranged on a mandrel (4) which is configured to receive a sleeve (60) of a
packaging material onto which the plastic article is to be injection moulded, wherein the
outer mould tools (20) are configured to be in contact with the outer surface of the

sleeve (60) during injection moulding.

9. The mould (30) according to claim 8, wherein the outer mould tools (20) are
guided by the planar surface (42) of the bushing (40) in a first direction, and by the

outer surface of the sleeve (60) in a second direction.

10. A method for injection moulding a plastic article onto a sleeve of a

packaging material, comprising:

arranging the sleeve of packaging material onto a mandrel,

moving two outer mould tools towards an inner mould tool being arranged
on said mandrel until the two outer mould tools contact each other,
injecting molten plastic material into a cavity formed between the inner mould tool and
the outer mould tools,

pressing said outer mould tools against the inner mould tool thereby
pressing the injected molten plastic material inside the cavity formed between the inner
mould tool and the outer mould tools, whereby the outer mould tools are guided in a
first direction by a planar surface of a bushing provided on the inner mould tool, and in
a second direction only by the outer surface of the sleeve, wherein the bushing is
provided with side walls extending from the planar surface, said side walls forming part

of the outer surface of the inner mould tool.
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11. The method according to claim 10, wherein the first guiding direction is

arranged perpendicular to the second guiding direction.

12. The method according to claim 10 or 11, wherein pressing said outer mould
tools against the inner mould tool is performed such that the bushing is pushed towards

the sleeve of packaging material in the longitudinal direction of the sleeve.



PCT/EP2020/053075

1/7

Fig. 1

WO 2020/165028

) B

g0 0 "

7
T




WO 2020/165028 PCT/EP2020/053075

2/7

10

20 | [k \

20 30

Fig. 2



PCT/EP2020/053075

WO 2020/165028

3/7

Fig. 3



WO 2020/165028 PCT/EP2020/053075

a/7

30

Fig. 4



WO 2020/165028 PCT/EP2020/053075

S/7

\/\\

20

40

42

NN

20 22 20
Fig. 5b



WO 2020/165028 PCT/EP2020/053075

6/7
46 .
46 .
Fan
M 40
30 ) 30
48
MT
Fig. 5¢
46
|46 .
£
| 18
i l/ ] 40
T30 ) 30
48
MT

Fig. 5d



WO 2020/165028 PCT/EP2020/053075

777

100

\,102

\104

\,106

\,108

Fig. 6



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2020/053075

A. CLASSIFICATION OF SUBJECT MATTER

INV. B29C45/14
ADD. B29K711/12 B29L31/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

B29C B29K B29L

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

16 December 1982 (1982-12-16)
A abstract

figures 6, 7

paragraphs [0001] - [0003]

abstract
column 1, Tine 63 - column 3,
figures 1-5

X JP S57 205129 A (TAKEUCHI PRESS)

A US 4 518 554 A (HATAKEYAMA YOSHIHARU [JP]
ET AL) 21 May 1985 (1985-05-21)

6-9
1-5

1-5

line 52

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

2 April 2020

Date of mailing of the international search report

14/04/2020

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Raicher, Gerald

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2020/053075
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A Yury Shishkov: "Tetra Top 3 Filling 10-12

Machine",

23 June 2017 (2017-06-23), XP055608033,
www. youtube.com

Retrieved from the Internet:
URL:https://www.youtube.com/watch?v=LNtvz7
-aGdg

[retrieved on 2019-07-23]

figures 1-6

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2020/053075
Patent document Publication Patent family Publication
cited in search report date member(s) date

JP $57205129 A 16-12-1982  JP 56055377 B2 04-12-1985
JP S57205129 A 16-12-1982
US 4518554 A 21-05-1985 DE 3332983 Al 15-03-1984
FR 2532882 Al 16-03-1984
JP 55948129 A 19-03-1984
US 4518554 A 21-05-1985

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	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 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

