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(57) Abstract: The invention relates to a rotary
platform for milking of animal. The rotary par-
lour comprises a platform (3), a circular rail mem-
ber (10) connected to a lower surface of the plat-
form (3) and a plurality of rolling members (1 1)
having a wear surface (1 1 ") adapted to be in con-
tact with a wear surface (1 Ob") of the rail mem-
ber (10). The rail member (10) comprises a first
part (10a, 17, 18a, b) connected to the platform
(3), a second part (10b, 18c) comprising said wear
surface (10b") and a connection arranged between
said first part (10a, 17, 18a, b) of the rail member
and said second part (10b, 18c¢) of the rail mem-
ber, which connection is adapted to allow angular
movements between the first part (10a, 17, 18a, b)
and the second part (10b, 18c) of the rail member
(10).
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A rotary parlour for milking of animals
THE BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention relates to a rotary parlour for milking of
animals, wherein the rotary parlour comprises an platform
having a surface to support animals to be milked, a circular rail
member connected to a lower surface of the platform and a
plurality of rolling members having a wear surface adapted to be
in contact with a wear surface of the rail member such that the
platform is rotatably arranged on the rolling members.

A conventional rotary parlour comprises a circular rail member
provided with a substantially plane wear surface to be in contact
with corresponding plane wear surfaces of rolling members
arranged on the underside of the platform. During operation of
the rotary parlour, parts of the platform will be deflected by the

~weight of the cows. The deflection of the platform occurs

especially when the cows walk on and leave the platform. Such
deflections of the platform may result in locally turning motions
of the rail member such that the platform achieves an unstable
motion on the rolling members. The turning motions of the rail
member cause angular adjustments of the plane wear surface of
the rail member in relation fo the plane wear surfaces of the
rolling members. The contact surface between the wear surfaces

is thereby reduced and high local contact pressures are created.
The high local contact pressures result in an uneven wearing of

Ve SuHiTe 1o0U

the wear surfaces and risk for formation of stress cracks.
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Further, the angular adjustments of the rail member result in
asymmetrical loads on the roller members. Thereby, the life
length of bearings of the roller members can be reduced.
Furthermore, the asymmetrical loads also act on weld joints
located in the vicinity of the wear surfaces. Weld cracking can
occur in such weld joints. The wear surface of a conventional
rail member wearing out when about 5 to 10 million cows has
been milked on the rotary parlour.

SUMMARY OF THE INVENTION

The object of the present invention is to provide a circular rail
member for a rotary parlour for milking of animals, which has a
wear surface with has a longer working life than conventional
wear surfaces of rail members and which is possible to
exchange in a relative simple manner.

This object is achieved by the arrangement initially defined,
which is characterised in that the rail member comprises a first
part connected to the platform, a second part comprising said
wear surface and a connection arranged between said first part
of the rail member and said second part of the rail member,
which connection is adapted to allow angular movements
between said parts of the rail member. When the platform is
deflected under the weight of the animals, the first part of the
rail member will perform an angular movement in relation to the
second part of the rail member. Thereby, it is possible for the
wear surface of the rail member to be still in a position in which
it has an optimal contact with the wear surfaces of the roller
members. Consequently, no angular adjustments between the
wear surfaces are created. Thereby, the wear of the wear
surfaces of the rail member and the roller members is reduced.
Thus, the wear surfaces will have a longer working life.
Furthermore, such a design of the rail member eliminates
substantially the existence of asymmetrical loads acting on the
roller members. In that way, the working life of the bearings of
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the roller members and adjacently located weld joints will be

“increased. Since, the rail member has a separate second part

comprising the wear surface, it is not necessary to dismount and
exchange the whole rail member, if the wear surface has been
wearing out. Furthermore, it is possible to provide a connection
with a design such that is easy to dismount the second part of
the rail member from the first part of the rail member.

According to an embodiment of the invention, said connection
comprises a contact surface of the first part of the rail member
adapted to be in contact with a contact surface of the second
part of the rail member, wherein the said contact surfaces are so
shaped such that angular movements between said parts of the
rail member is allowed. Consequently, the contact surfaces has
to have shapes working together in a manner such that it is
possible to achieve angular movements between said parts of
the rail member. The contact surface of the first part of the rail
member may have at least partly a convex shape. It is
necessary that at least one of said contact surfaces is convex in
order to allow angular movements between said parts of the rail
member. The contact surface of the second part of the rail
member may have at least partly a plane shape. A plane contact
surface is easy to manufacture and it works very well together
with a convex contact surface in order to accomplish an angular
adjustment between said parts of the rail member. Alternatively,
the contact surface of the second part has at least partly a
convex shape and the contact surface of the first part has at
least partly a plane shape. According to another alternative, one
of the contact surfaces has a convex shape and the other
contact surface has correspondingly concave shape.

According to a further embodiment of the invention, said

~ connection comprises at least one bonding adapted to hold the

first part of the rail member and the second part of the rail
member in a connected state. The connection has to have a
construction such that it holds the first part and the second part
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of the rail member together at the same time as it does not
prevent said mutual adjustment movements between the parts.
Preferably, said connection comprises a plurality of bondings
arranged at different positions along the circular rail member.
Such bondings may be substantially rigid. Thereby, mutual
adjustment movements are only allowed in the parts of the rail
member located between the bondings. If the areas of the
bondings have a substantially negligible extension in relation to
the intermediate areas, it is possible to allow mutual adjustment
movements in nearly the whole rail member. Alternatively, the
bonding may have a design such that it achieves elastic
properties.

According to a further embodiment of the invention, said
bonding comprises a plate member having an extension
between an attachment to the first part of the rail member and
an attachment to the second part of the rail member. Such a
plate member may be of a suitable metal material. The plate
member may be attached to the first part of the rail member and
to the second part of the rail member by weld joints. In such a
manner, it is possible to give the plate members a strength and
relatively simple attachment to the respective parts of the rail
member.

According to a further embodiment of the invention, the second
part of the rail member comprises an elongated wear strip. Such
a wear strip may be manufactured of a wear resistant material
such as steel, nylon or a suitable plastic material. Preferably,
the wear strip comprises at least a part of the contact surface of
the second part of the rail member. Thereby, the wear strip
comprises both a wear surface adapted to be in contact with the
rolling members and a contact surface adapted to be in contact
with the contact surface of the first part of the rail member. The
first part of the rail member may comprise a beam element.
Beam elements with a suitable cross-section are normally used
as rail members of platforms of rotary milking parlours. The
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beam element may comprise at least a part of the contact
surface of the first part of the rail member. The surface of the
beam, which normally is used as wear surface in contact with
the roller members, may be used as contact surface in the
connection between the parts of the rail member. The first part
of the rail member may comprise a protecting element
comprising least a part of the contact surface of the first part of
the rail member. The protecting element can be attached to the
beam element by welding.

According to a further embodiment of the invention, the first part
of the rail member comprises two elongated rod elements
arranged side by side at a distance from each other and the
second part of the rail member comprises one elongated rod
element adapted to be position in the space between the rod
elements of the first part of the rail member. The two rod
elements of the first part may have a circular cross section area
and the rod element of the second part may have a rectangular
cross section area. A connection between the first part and the
second part of the rail member comprising such rod elements
allow angular movements between the parts of the rail member
at the same time as it prevents lateral movements between the
parts. Alternatively, the second part of the rail member may
comprise the two elongated rod elements arranged side by side
at a distance from each other and the first part of the rail
member may comprise the elongated rod element adapted to be
position in the space between the rod elements of the first part
of the rail member. Angular movements between the parts of the
rail member are also in this case allowed at the same time
lateral movements between the parts are prevented.

According to a further embodiment of the invention, the wear
surface of the rail member and the wear surface of the rolling
member are plane. Thereby, the ioads derived from the weight
of the animals and the platform can be distributed on a relatively
large surface of the rolling members.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is now to be explained more closely by
means of preferred embodiments, which are disclosed as
examples, and with reference to the attached drawings.

Fig 1 shows a rotary parlour for milking of cows,

Fig 2 shows a sectional view of a part of a platform of a
rotary parlour and,

Fig 3 shows a side view of a platform rail provided with a
rail member according to a first embodiment of the
invention,

Fig. 4 shows a view along the plane A-A in Fig. 3,

Fig. 5 shows a rail member according to an alternative
embodiment of the invention and

Fig. 6 shows a rail member according to a further

alternative embodiment of the invention.

BRIEF DESCRIPTION OF PREFERRED EMBODIMENTS OF
THE INVENTION

Fig 1 shows a rotary parlour for milking of cows 1. The cows 1 to
be milked walks through an entry 2 to enter an annular platform
3. The platform 3 is rotatably arranged around a substantially
vertical axis 4. A plurality of fence arrangements 5 are mounted
on the platform, which divide the platform 3 into stalls 6 for
receiving individual cows 1. |In this case, the fence
arrangements 5 have a substantially radial extension on the
platform 3 in relation to the vertical axis 4. Cabinets 7 are
arranged at an outer radial position of the platform 3. In this
case, the cabinets 7 constitute a supporting element of the
fence arrangements 5. Each cabinet 7 has an inner space,
which may accommodate milking equipment and other
components in the stall 6. In this case, the stalls 6 are arranged
such that the cows face inwards from the stalls 6 and operators
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8 work from the outside of the annular platform 3. An operator 8
may, for example, attach milking members to the cows 1 when
they have entered a stall 6. The cows rotate nearly 360° on the
platform 3 during a milking operation. The cows 1 leave the stall
6 and the platform 3 through an exit 9 after having been milked
and possibly fed during the milking operation.

Fig 2 shows a sectional view through a part of the annular
platform 3. In this case, the platform 3 is made of steel. The
platform 3 has a substantially plane upper surface for supporting
cows 1 to be milked. An inner circumference edge 3a of the
annular platform 3 is located at a somewhat higher level than an
outer circumference edge 3b of the platform 3. Consequently,
the upper surface of the platform 3 has a smooth slope in
relation to a horizontal plane. Thereby, it is easy to clean the
platform 3 since water and dirt rinse off easily. One fence
arrangement 5 and one cabinet 7 are shown in Fig. 2.

A rail member 10 is mounted on an underside of the platform 3.
The rail member 10 has a circular extension on the underside of
the platform 3. The rail member 10 comprises a first part
comprising a track element 10a which constitutes the main part
of the rail member 10. The track element 10a is fixedly
connected to a beam or the like on the underside of the platform
3 by welding. The rail member 10 comprises at a lower portion a
second part comprising a wear strip 10b. The wear strip 10b is
provided with a wear surface 10b’ adapted to be in contact with
a wear surface 11’ of a plurality of rollers 11 arranged in stands
12 in different positions under the rail member 10. One stand 12
with one roller 11 is shown in Fig. 2. The stand 12 is attached
on a floor 13 by means of bolts 14. The platform 3 may be
driven by means of a not disclosed drive unit. The drive unit may
comprise drive wheels adapted to be in contact with the vertical
sides surfaces of the track element 10a.
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| Fig. 3 shows a part of an annular platform 3 seen from the

inside of the platform 3. Thereby, an inner circumference edge
3a of the annular platform 3 is visible. This platform 3 is formed
by concrete. A circular rail member 10 is connected the platform
3 by means of a number of steel rods 15 or the like. An upper
portion of the steel rods 15 is cast into the concrete platform 3
and a lower portion of the steel rods 15 are welded to an upper
portion of the track element 10a. Thereby, the track element 10a
is fixedly connected to the platform 3. A plurality of metal plates
16 are arranged with predetermined intervals along the
extension of the rail member 10. The metal plates 16 are
arranged on both sides of the rail member 10. An upper portion
of the metal plates 16 is fixedly connected to the track element
10a. A lower portion of some of the plates 16 is fixedly
connected to the wear strip 10b. These metal plates 16, which
are both fixedly connected to the track element 10a and to the
wear strip 10b, constitute bondings adapted to hold the track
element 10a and the wear strip 10b in a connected state.
However, the main part of the metal plates 16 is only fixedly
connected to the track element 10a. The lower portions of these
metal plates 16 are adapted to prevent lateral movements of the
wear strip 10b in relation to the track element 10a. Preferably,
the metal plates 16 are fixedly connected to the track element

- 10a and the wear strip 10b by means of weld joints.

Fig. 4 shows a view along the plane A-A | Fig. 3. A‘protecting
element in the form of an elongated flat bar element 17 is
connected to the track element 10a, for example, by means of
suitably arranged weld joints. The elongated flat bar element 17
has a rectangular cross section with a plane lower surface 17’
and a plane upper surface 17”. The lower surface 17’ is adapted
to constitute a first contact surface of the first part 10a of the
rail member 10. The upper surface 17’ is adapted to be
mounted in contact with a correspondingly shaped surface 10a’
of the track element 10a. The object of the flat bar element 17 is
to protect the surface 10a’ of the track element 10a from wear.
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The metal plates 16 are arranged both at the inner radial
surface and at the outer radial surface of the circular rail
member 10. The wear strip 10b comprises a convex contact
surface 10b’ adapted to be in contact with the plane contact
surface 17’ of the flat bar element 17. The wear strip 10b
comprises a plane wear surface 10b"” adapted to be in contact
with a plane wear surface 11’ of the respective rollers 11.

During operation of the rotary parlour, the annular platform 3 will
be locally deflected by the weight of the cows. Thereby, the
track element 10a, which is fixedly connected to the platform 3,
achieves corresponding turning and displacement motions.
However, the wear strip 10b of the rail member is only
connected to the track element 10a at certain positions by
means of some of the metal plates 16. Thereby, it is possible for
the wear strip 10b to provide angular movements in relation to
the first part 10a, 17 of the rail member in the areas located
between said metal plates 16. The angular movements are
controlled by the shape of the contact surfaces 17’ of the flat bar
element 17 and the shape of the contact surface 10b’ of the
wear strip 10b. This angular mobility between the first part 10a
of the rail member and the wear strip 10b make it possible for
the plane wear surface 10b” of the wear strip 10b to be in a
continuous optimal contact with the plane contact surface 11’ of
the rollers 11 even if the track element 10a provides turning or
displacement movements. Thereby, the platform 3 will obtain a
stable motion on the rollers 11 and the wear of the wear surface
10b” of the wear strip 10b and the wear surfaces 11’ of the
roller 11 will be decreased. Since the wear strip 10b is
connected to the track element 10a only at certain position
along the extension of the rail member, it is relatively simple to
dismount the wear strip 10b from the track element 10b when
the contact surface 10b’ of the wear strip 10b has been wearing
out.
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Fig. 5 shows an alternative embodiment of the rail member 10.
in this case, the plane surface 10a’ of the track element 10a
consists the contact surface with the convex surface 10b’ of the
wear strip 10b. Consequently, the flat bar element 17 has been
excluded.

Fig. 6 shows a further embodiment of the rail member 10. One
elongated rod 18c with a rectangular cross section area has
here been fixedly connected to the plane surface 10b’ of the
wear strip 10b. Two elongated rods 18a, b with circular cross
section areas have been fixedly connected to the plane surface
10a’ of the track element 10b. The circular rods 18a, b are
arranged at a distance from each other such that it is possible to
insert the rectangular rod 18c in the space between the circular
rods 18a, b. The rod elements 18a-c can be attached to the
track element 10a and the wear strip 10b by welding. In this
case, the first part of the rail member 10 comprises the track
element 10a and the circular rods 18a, b which have surfaces
forming a contact surface of the first part of the rail member 10.
The second part of the rail member 10 comprises the wear strip
10b and the rectangular rod 18c, which has a surface forming a
contact surface of the second part of the rail member 10. Said
contact surfaces allow angular movements between the first part
of the rail member 10 and the second part of the rail member 10.
Since the rectangular rod 18c is arranged in a position between
the circular rods 18a, b, lateral movements between the first
part of the rail member 10 and the second part of the rail
member 10 are obstructed in an effective manner. Alternatively,
the circular rods 18a, b will be fixedly connected to the wear
strip 10b and the rectangular rod 18c will be fixedly connected
to the track element 10a. In this case, the circular rods 18a, b
and the wear strip 10b form the contact surface of the second
part of the rail member 10. The rectangular rod 18c and the
track element 10a form the contact surface of the first part of the
rail member 10.
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The invention is not restricted to the described embodiment in
the figures, but may be varied freely within the scope of the
claims.
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Claims

1. A rotary parlour for milking of animals, wherein the rotary
parlour comprises a platform (3) having a surface to support
animals (1) to be milked, a circular rail member (10) connected
to a lower surface of the platform (3) and a plurality of rolling
members (11) having a wear surface (11’) adapted to be in
contact with a wear surface (10b”) of the rail member (10),
wherein the platform (3) is rotatably arranged on the rolling
members (11), characterised in that the rail member (10)
comprises a first part (10a, 17, 18a, b) connected to the platform
(3), a second part (10b, 18c) comprising said wear surface
(10b”’) and a connection arranged between said first part (10a,
17, 18a, b) of the rail member and said second part (10b, 18c¢)
of the rail member, which connection is adapted to allow angular
movements between the first part (10a, 17, 18a, b) and the
second part (10b, 18c) of the rail member (10).

2. A rotary parlour according to claim 1, characterised in that
said connection comprises a contact surface (10a’, 17, 18a, b)
of the first part (10a, 17, 18a, b) of the rail member adapted to
be in contact with a contact surface (10b’, 18c) of the second
part (10b, 18c) of the rail member, wherein said contact
surfaces are so shaped such that angular movements between
the first part (10a, 17, 18a, b) and the second part (10b, 18c) of
the rail member (10) is allowed.

3. A rotary parlour according to claim 1 or 2, characterised in
that the contact surface of the first part (10a, 17, 18a, b) of the
rail member has at least partly a convex shape.

4. A rotary parlour according to claim 3, characterised in that the
contact surface of the second part (10b, 18c) has at least partly
a plane shape.
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5. A rotary parlour according to any one of the preceding claims,
characterised in that the contact surface of the second part

(10b, 18c) has at least partly a convex shape.

6. A rotary parlour according to claim 5, characterised in that the
contact surface of the first part (10a, 17, 18a, b) of the rail
member has at least partly a plane shape.

7. A rotary parlour according to any one of the preceding claims,
characterised in that said connection comprises at least one
bonding (16) adapted to hold the first part (10a, 17, 18a, b) and
the second part (10b, 18c) of the rail member in a connected
state.

8. A rotary parlour according to claim 7, characterised in_that
said connection comprises a plurality of bondings (16) arranged
at different positions along the circular rail member (10).

9. A rotary parlour according to claim 7 or 8, characterised in
that said bonding comprises a plate member (16) having an
extension between an attachment to the first part (10a) of the
rail member and an attachment to the second part (10b) of the
rail member.

10. A rotary parlour according to claim 9, characterised in that
the plate member (16) is attached to the first part (10a) of the
rail member and to the second part (10b) of the rail member by
weld joints.

11. A rotary parlour according to any one of the preceding
claims, characterised in that the second part of the rail member
comprises an elongated wear strip (10b).

12. A rotary parlour according to claim 2 and 11, characterised
in that the elongated wear strip (10b) comprises at least a part
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of the contact surface (10b’) of the second part of the rail
member (10).

13. A rotary parlour according to any one of the preceding
claims, characterised in that the first part of the rail member
comprises a beam element (10a).

14. A rotary parlour according to claim 2 and 13, characterised
in that the beam element (10a) comprises at least a part of the
contact surface (10a’) of the first part of the rail member (10).

15. A rotary parlour according to claim 2 and 13, characterised
in that the first part of the rail member comprises a protecting
element (17) comprising at least a part of the contact surface
(17’) of the first part of the rail member (10).

16. A rotary parlour according to any one of the preceding
claims, characterised in that the first part of the rail member (10)
comprises two elongated rod elements (18a, b) arranged side by
side at a distance from each other and the second part of the
rail member (10) comprises one elongated rod element (18c)
adapted to be position in the space between the rod elements
(18a, b) of the first part of the rail member (10).

17. A rotary parlour according to any one of the preceding
claims, characterised in that the second part of the rail member
(10) comprises two elongated rod elements (18a, b) arranged
side by side at a distance from each other and the first part of
the rail member (10) comprises one elongated rod element (18c)
adapted to be position in the space between the rod elements
(18a, b) of the second part of the rail member (10).

18. A rotary parlour according to any one of the preceding
claims, characterised in that that the wear surface (10b”) of the
rail member and the wear surface (11’) of the rolling member
(11) are plane.







2/3

WO 2008/013496 PCT/SE2007/050442
3 15
3a
/ /
€ A—*
1 T : T 71 ,
<« 10
10a\(\ 11 g
l'g " — —
| / :
10b . O 10b” \16
| 11
A >
12
14\ 4+ 13
- =
Fig 3
3\<
= 15
L LD ‘
10a 10
\(
y 17’
17
16
17\}K7
106~ 14, 1007
0 [ 1 [
//
P
11/

Fig 4



3/3

WO 2008/013496 3 PCT/SE2007/050442

15

s
10
10a

103’\67/ 16

SN 10b
m 1\10b”

12

T
S
o

10a\\\\\ ‘/,////” 10

18¢ 10a’

%Y 16
18a —2)

% 16

16 / / 10D’
| 10b”

10b i 5 11’_

-
!

Fig 6



INTERNATIONAL SEARCH REPORT

International application No.

PCT/SE2007/050442

IPC:

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

A. CLASSIFICATION OF SUBJECT MATTER

see extra sheet

B. FIELDS SEARCHED

IPC:

AO1K, EO1B, EO4B

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

SE,DK,FI,NO classes as above

EPO-INTERNAL, WPI DATA, PAJ

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

1 June 1998 (01.06.1998), figure 2

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A DE 4101530 Al (FA REINHOLD PILZECKER), 1,3,5
23 July 1992 (23.07.1992), figure 3
A US 3860171 A (MASTRONARDI), 14 January 1975 1
(14.01.1975), figure 1
A AU 1997176 A (ORAM & WRIGHT HOLDINGS PTY, LTD), , 1

[l

Further documents are listed in the continuation of Box C.

See patent family annex.

*

A"
“E*
“L”

0"
~pe

Special categories of cited documents:

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

earlier application or patent but published on or afier the international
filing date

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

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

document published prior 1o the international filing date but later than
the priority date claimed

o

vy

7

later document published afier the international filing date or priority
date and not in conflict with the application but cited 1o understand
the principle or theory underlying the invention

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

document of particular relevance: the claimed invention cannot be
considered 1o 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

27 Sept 2007

Date of mailing of the international search report

2-8 -09- 2007

Name and mailing address of the ISA/

Swedish Patent Office
Box 5055, S-102 42 STOCKHOLM
Facsimile No. +46 8 666 02 86

Authorized officer

Erik Wiss / MRo
Telephone No.

+46 8 782 25 00

Form PCT/ISA 210 (second sheet) (April 2007)




INTERNATIONAL SEARCH REPORT International application No.
PCT/SE2007/050442

International patent classification (IPC)

AO1K 1/12 (2006.01)

Download your patent documents at www.prv.se
The cited patent documents can be downloaded at www.prv.se by
following the links:
e In English/Searches and advisory services/Cited documents
(service in English) or
e e-tjanster/anfdérda dokument (service in Swedish).
Use the application number as username.
The password is XHROCBFUKM.

Paper copies can be ordered at a cost of 50 SEK per copy from
PRV InterPat (telephone number 08-782 28 85).

Cited literature, if any, will be enclosed in paper form.

Form PCT/ISA/210 (extra sheet) (April 2007)




INTERNATIONAL SEARCH REPORT International application No.
Information on patent family members
01/09/2007 | PCT/SE2007/050442

DE 4101530 Al  23/07/1992 NONE
us 3860171 A 14/01/1975 NONE
AU 1997176 A 01/06/1998 NONE

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 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - wo-search-report
	Page 21 - wo-search-report
	Page 22 - wo-search-report

