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(57) Abstract: The invention relates to a textile machine producing or processing yarn and comprising a plurality of identical work -
ing stations arranged next to each other or comprising also other functional parts of the machine, whereby each working station
and/or another functional part of the machine comprises a plurality of actuators and a plurality of sensors, which are controlled and
monitored by a control system (1) arranged at each working station and/or in another functional part of the machine, whereby the
control system (1) collects data from the sensors and controls the actuators. The control system (1) is aligned with an active contact-
less NFC module (3) for autonomous bi-directional communication over short distances, whereby the operator of the machine is
equipped with a personal wireless active communication device (4) with an NFC function to read, transmit and write data between
the control system (1) and the personal wireless active communication device (4) of the operator after approaching the personal wire-
less active communication device (4) of the operator into the signal field (30) of the active contactless NFC module (3) at a working
station.
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TEXTILE MACHINE PRODUCING OR PROCESSING YARN AND A METHOD
OF ITS ATTENDANCE

Technical field

The invention relates to a textile machine producing or processing yarn
and comprising a plurality of identical working stations arranged next to each
other or comprising also other functional parts of the machine, whereby each
working ététion and/or fuﬁzztional part of the machine comprises a plurality of
actuators and a plurality of sensors, which are monitored and controlled by a
control system which is arranged at each working station and/or in each
functional part of the machine, whereby the control system collects data from
the sensors and controls the actuators on the basis of an inserted program.

The background art

In textile machines various wireless communication technologies are

know_n to be used to transmit data or obtain information.

W02010133442 discloses an arrangement of a textile machine whose
control system, i.e. an electronic control device of a working station of the
machine, comprises a wireless communication device. The wireless
communication device has a wireless bi-directional communication channel
over long distances between the control device of the machine and the
cohtactless communication device of the operator or of an attending device.
The wireless bi-directional communication channel over long distances is
typically based on Wi-Fi or Bluetooth technology, since these wireless
technologies exhibit the required quality of data transmission over distances of
several meters, or even of several tens or hundreds of meters. Both the textile
machine and the communication device of the operator or of the attending
device are equipped with means for the wireless bi-directional communication
over long distances. Moreover, each working station is equipped with a passive
wireless communication element over short distances, typically with an RFID

tag, which includes identification information of a particular working station
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within the entire machine. The passive wireless communication means of a
working station, however, does not contain any actively transmitting elements,
nor does it contain a battery, whereby it contains a memory unit and an antenna
which allows contactless reading of identification data from the memory unit
and, as the case may be, also once-and-for-all contactless writing of data into
the memory unit. After coming to a particular working station, the operator or the
attending device approaches their communication device to this passive
element, the communication device being equipped with its own communication
means for communication over short distances, and by means of this
communication device the operator or the aftending device ,reads“(acquires)
identification data of the working station from the RFID tag at the working
station by trasmission over short distances. Subsequently, the operator or the
attending device starts communication with the control system of the machine
by means of their communication device through the wireless bi-directional
communication channel over long distances, that is, by means of a different
communication system than the one by which the identification data of the
working station were acquired.

The disadvantage of this arrangement is using several transmission
technologies, whereby the actual process of bi-directional data transmission
takes place over long distances and, consequently, the reliability of
transmission may be reduced due to interference, affecting other electronic
elements of the machine within a signari range, overlapping and mutual
interference of the signal between the adjacent machines, etc. In addition, in
some countries the use of some communication means over long distances
may be limited by legisiative restrictions.

The aim of the invention is to remove or at least minimize the
disadvantages of the background art, especially to improve wireless
communication between the machine and the operator or between the machiné
and the attending device.

Principle of the invention

The goal of the invention is achieved by a textile machine whose
principle consists in that the control system of a working station and/or of

another functional part is aligned with an active contactless NFC (Near Field
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Communication) module for autonomous bi-directional communication over
short distances, whereby the operator of the machine ‘is equipped with a
personal wireless active communication device with an NFC function for
reading, transmission and writing of data between the control system and the
personal wireless active communication device of the operator after the
personal wireless active communication device of the operator approaches the
signal field of the active contactless NFC module at a working station and/or in
another functional part of the machine.

The invention is based on using a pair of active NFC modules (devices),
i.e. devices of standard Near Field Communication, wherein one active NFC
device is embedded in a textile machine, or a working station of the {exiile
machine or in another functional part of the machine, and a second active NFC
device is intended for the operator or is embedded in an attending device.
Unlike the passive NFC device, the active NFC device contains also its own
power supply, apart from its own NFC chip with an antenna, and does not need
to be powered by electromagnetic induction, as it is in the case of the passive
NFC device, and so the individual elements of the active NFC device together
constitute an actively transmitting and receiving communication unit, which
allows autonomous bi-directional communication over short distances with an
option of mutual data reading, transmission and writing between the control
system and the contactless communication device of the operator or the

attending device. In the background art, known is the use of passive NFC tags,

“which are similar to RFID tags, i.e. passive RFID elements. Passive NFC tags

do not have actively transmitting parts on both sides of communication,
because these passive elements of communication over short distances do not
have a power supply and allow only the reading of the information stored in the
passive circuit, or they allow once-and-for-all storing of the information in the
circuit by using the technology of wireless communication over short distances
and subsequent reading of this information again by using the same technology
of wireless communication over short distances. These passive communication
means over short distances, including RFID tags, known from the background
art, thus cannot operate as transmitting means for bi-directional active

communication over short distances, cannot be connected to the control system
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of the textile machine, or the working station, and therefore cannot transmit data
from the control system to the device of the operator.

The technology used in active NFC devices at the same time significantly
differs from the technology Bluetooth: whereas Bluetooth needs up to several
seconds to establish a connection, for NFC it is less than 100 ms. Bluetooth has
a range of up to tens of meters, while NFC has typically a range of only around
20 cm. Due to the short range in the NFC, specific identification of the
connected device is not required, which leads to automatic exiremely fast
connection. Furthermore, in the case of NFC there is no danger of capturing the
broadcasting of the dévices operating nearby, of mutual interference of different
signals, of affecting the surrounding environment, of violation of legislative rules

relating to the use of radio spectrum in different countries, etc.

The textile machine according to the invention therefore enables to
transmit data by bi-directional communication over short distances directly from
the control system of a working station by means of active NFC devices
(elements). The invention thus allows reading data at a working station, as well
as writing data into the means of a working station and/or the means of another
functional part of the machine without affecting the surroundings, without the

need to use encryption in transmission, etc.

Description of drawings

The invention is schematically represented in the drawings, where Fig. 1
shows an arrangement of a pair of working stations of a textile machine, each
of them having one active contactless NFC module, Fig. 2 shows an
arrangement of a working station with an active contactiess NFC module and a
holder for the wireless communication device of the operator, Fig. 3 illustrates
an arrangement of a pair of working stations of a textile machine with a
common active contactless NFC module, Fig. 4 shows an arrangement of a pair
of working stations of a textile machine having a common active contactless
NFC module and Fig. 5 shows another arrangement of a pair of working
stations with a common active contactless NFC module.
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Examples of embodiment

The invention will be described with reference to an exempliary
embodiment of a textile machine producing or processing yarn, which
comprises at least one row of (identical) working stations arranged next fo each
other. Such a textile machine is, for example, an open-end spinning machine,

an air-jet spinning machine, etc.

A textile machine producing or processing yarn comprises at each
working station a plurality of actuators and a plurality of sensors, which are
connected to a control system 1, which collects data from the individual
actuators and/or sensors of a working station and/or another functional part of
the machine and on the basis of an inserted program ensures the control of the
actuators connected. The control system 1 is connected to a data

communication bus 2.

if the textile machine is provided with other functional parts, e.g. an
attending device, which is movable along at least one row of the working
stations with an option of stopping at a selected working station, the control
system 1 of a working station is coupled not only to the actuators and sensors
of a working station, but is via a communication bus of the machine coupled
also to the above-mentioned other functional parts, for example, to an attending
device, etc. Such other functional parts may further inciude a system for bobbin

withdrawal, a system for supplying tubes, etc.

At a working station within reach of the human operator and/or machine
operator is arranged an antenna of the active contactless NFC module 3, which
is connected to a controller 10 of the control system 1 of a working station and
which is intended for autonomous bi-directional communication over short
distances between the control system 1 of a working station and a personal
contactless communication device 4 of the operator. The personal wireless
communication device 4 of the operator is equipped with a second active
contactless NFC module. This pair of active contactless NFC modules allows to
read, transmit and write data between the control system 1 and the wireless
active communication device 4 of the operator, which is brought to the range of
the signal 30 of the active contactless NFC module 3 at a working station and/or
in another functional part of the machine.
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In an embodiment shown in Fig. 1, the working station is equipped with
an active contactless NFC module 3 with a data memory 31, which together
constitute the so-called dynamic NFC tag, whereby the data memory 31 is via
the communication interface 6 between the controller 10 and the active
contactless NFC module 3 connected to the controller 10 of the control system
1 of a working. station, which allows direct bi-directional exchange of data
between the controller 10/ the control system 1 and the data memory 31 of the
dynamic NFC tag 3. In this manner, the controller 10 of the control system 1 can
continuously write data into the data memory 31 of the active contactless NFC
module 3, the data being after mere approaching the active contactiess NFC
module in the communication device 4 of the operator automatically read by
wireless transmission over short distances into the communication device 4 of
the operator. In the opposite direction, the communication device 4 of the
operator can store the required data by wireless transmission over short
distances into the data memory 31 of the active contactless NFC module 3 at a
working station. Subsequently, the data can be read and further processed by
the controiler 10 of the control system 1. This allows automatic or automated bi-
directional exchange of data between the controller 10 and the memory 31 of
the dynamic NFC tag 3 and the contactless communication device 4 of the
operator merely by approaching the contactless communication device 4 of the
operator to a distance of several centimeters (cm) from the dynamic NFC tag 3
at a working station by means of purely local means without affecting the

surrounding environment in any way.

With respect to the currently used technologies and their prevalence
among the population, the wireless communication device 4 of the operator
according to the illustrated embodiments consists of a mobile phone, a tablet or
a similar commonly produced and available device with an NFC function,
whereby this versatile wireless communication device 4 of the operator is
equipped with a special software application 8§, which on the side of the device
4 of the operator ensures the use of the NFC function of this versatile device 4
of the operator for data exchange with the textile machine, for visual display of
data from the control system 1, for data transmission and data storing in the
control system 1, or in the data memory 31 of the dynamic NFC tag 3, etc. Inan
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unillustrated exemplary embodiment, the wireless communication device 4 of
the operator is composed of a single-purpose electronic device with an NFC |
function (dedicated system) intended solely for the needs of this invention or
solely for the needs of communication between the operator and the control

systems 1 of the individual parts of the textile machine.

In an exemplary embodiment shown in Fig. 1, wherein the working
station 1 is equipped with an active contactless NFC module 3 with a data
memory 31, it is advisable to exchange also data from/to ancther working
station and/or another functional part of the machine with the contactless
communication device 4 of the operator, for which purpose the wireless
communication device 4 of the operator is equipped with a special software
application 8. In this case data from/to another control system of a working
station and/or another functional part of the machine are sent via a data
communication bus 2. Since the operator as a rule needs both hands for
carrying out service operations, it is advantageous if a holder § of the personal
contactless communication device 4 of the operator is arranged at a working
station and/or in another functional part of the machine in the vicinity of the
active contactless NFC module 3 at a working station and/or another functional
part of the machine, as is shown in Fig. 2. The operator simply inserts his/her
personal wireless communication device 4 into the holder 8. Thus, the personal
wireless communication device 4 gets to the vicinity of the signal 30 of the
active contactless NFC module 3 at a working station and/or in another
functional part of the machine, starts communicating with it, whereby the
operator has both hands free, can comfortably watch the display of his/her
personal contactless communication device 4, can carry out servicing at a
working station and/or in another functional part of the machine according to
standard procedures and/or according to the instructions on the display of the
personal contactless communication device 4 and/or can interact with a working
station (with the control system 1, the active contactless NFC module 3 at the
working station) and/or with another functional part of the machine, etc., by
using a keyboard or a touch screen of the personal contactless communication
device 4. The wireless communication device 4 of the operator therefore in this

manner creates a communication link between the operator and the working
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station, enabling the operator to communicate effectively with the working
station when dealing with even very complicated operational problems, or, as
the case may be, with failures.

In the illustrated exemplary embodiment, the holder § of the personal
contactless communication device 4 of the operator has a form of a cradle into
which the personal wireless communication device 4 is simply inserted and from
which it is also simply removed, whereby the signal fields 30, 40 of the active
contactless NFC module 4 at a working station and of the active contactless
NFC module of the personal contactless communication device 4 of the
operator overlap when inserting the personal contactless communication device
4 of the operator into the holder 5. After removing the personal contactless
communication device 4 from the holder 5, as a result of cancellation of the
mutual overlap of the signal fields 30, 40 of the active contactiess NFC module
4 at a working station and the active contactless NFC module of the personal
contactless communication device 4 of the operator, follows automatic
interruption of bi-directional data communication over short distances between
the control system 1 of the working station and/or another functional part of the

machine and the personal contactless communication device 4 of the operator.

In an unillustrated example of embodiment, always one or even more
active contactless NFC modules 3 connected to the control system 1 is/are
arranged at a working station and at the same time also in at least one other
functional part of the machine. In yet another unillustrated example of
embodiment, near these active contactless NFC modules 3 (max. at a distance
of several units of cm) is arranged a holder 5 of the personal contactiess
communication device 4 of the operator.

In the exemplary embodiment shown in Figs. 3 to 5, the active
contactless NFC module 3 is common fo at least two adjacent working stations
and/or other functional parts of the machine, and is coupled to the controllers 10
of the respective control systems 1. The active contactiess NFC module 3 for
the respective group of working stations and/or other functional parts of the
machine is arranged either in the interspace between the working stations
and/or other functional parts of the machine and the controllers 10 of the

connected control systems 1 are connected to the active contactless NFC
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module 3 (Fig. 3) or it is embedded in one working station and the controllers 10
of the connected control systems 1 are connected to the active contactless NFC
module 3 (Fig. 4) or the active contactless NFC module 3 is embedded in one
working station, is connected to the controller 10 of the control system 1 of this
working station and the controllers 10 of the control systems 1 of the other
working stations are connected to the active contactless NFC module 3 by
means of the data communication bus 2 of the machine and by means of the
control system 1 of the working station, in which the respective active
contactless NFC module 3 is embedded (Fig. 5).

Using the arrangement according to Figs. 3 to 5, as well as using the
data bus 2 of the machine in the arrangements according to Figs. 1 to 5 allows
the operator to perform bi-directional wireless communication via his/her
personal contactless communication device 4 over short distances with
substantially any control system 1 of any working station and/or functional part
of the machine, which is favorable both with respect to possible failures of the
active contactless NFC module 3 at a particular working station and/or in
another functional part of the machine, as well as with respect to the planning of
the following activities of the operator, etc. For that purpose, the software
application S of the contactless communication device 4 of the operator is
adapted, so as to enable to select the working station with which
communication will take place through the above-mentioned links.

The functionality of the system, the individual functions, control options,
etc., are substantially implemented at the level of the software at the working
stations, software in the machine as well as software in the personal wireless
communication devices 4 of the operators. The software in the individual parts
of the whole system also determines the individual functions of the system in
terms of displaying, controlling data being transmitted and stored, type of data,
direction of the communication, planning activities, setting priorities,

authorization of the individual operators for certain operations, etc.

In terms of functionality of the active contactless NFC module 3 at a
working station and/or in another functional part of the machine according to the
illustrated examples of embodiment, the data memory 31 is directly integrated
into a NFC chip.
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According to another exemplary embodiment, the antenna 32 of the
active contactless NFC module 3 at a working station and/or in another
functional part of the machine is also mbedded in the active contactless NFC
module 3, preferably being created directly on a printed circuit of the active
contactless NFC module 3, whereby its size is selected with regard to the
spacious arrangement of a particular machine, e.g. according to the spacing
between the individual working stations of the machine etc., so that the signal
field 30 of one active contactless NFC module 3 would not interfere with the
signal field 30 of the adjacent active contactless NFC module 3 and, in addition,
so that the active contactless NFC modules 3 would have a signal range
sufficient for reliable and safe approaching of the personal contactless
communication device 4 of the operator to the active contactless NFC module 3
for bi-directional data transmission over short distances at a working station

and/or in another functional part of the machine.

Ancther preferable embodiment is the variant in which the contactless
NFC module 3 is integrated into the control system 1 of a working station and/or

another functional part of the machine.

For the purposes of this invention, it is possible to use preferably, for
example, the device STMicrolectronics from the series M24SR or from the
series M24LR, EM Microelectronic series NF4, AMS series AS3953 as active
contactless NFC modules 3 at a working station and/or in another functional
part of the machine. However, it can be assumed that in the future producers of
active contactless NFC modules 3 will launch other specific variants into the
market which will be suitable for the implementation of the textile machine
according to the invention.

Industrial applicability

The invention can be used in the field of textile machine engineering for
safe, guaranteed bi-directional data transmission by electromagnetic induction
over short distances between the control systems of the working stations and/or

other functional parts of the textile machine and the personal contactless
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communication device of the operator, which does not affect the surrounding

environment.
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PATENT CLAIMS

1. A textile machine producing or processing yam and comprising a
plurality of identical working stations arranged next to each other or comprising
also other functional parts of the machine, whereby each working station and/or
another functional part of the machine comprises a plurality of actuators and a
plurality of sensors, which are controlied and monitored by a control system (1),
which is arranged at each working station and/or in another functional part of
the machine and which collects data from the sensors and on the basis of the
inserted program controls the actuators, characterized in that the control
system (1) is aligned with an active contactless NFC module (3) for autonomous
bi-directional communication over short distances, whereby the operator of the
machine is equipped with a personal wireless active communication device (4)
with an NFC function to read, transmit and write data between the control
system (1) and the personal wireless active communication device (4) of the
operator after approaching the personal wireless active communication device
(4) of the operator into the signal field (30) of the active contactless NFC
module (3) at a working station.

2. The textile machine according to Claim 1, characterized in that the
control system (1) is provided with a dynamic NFC tag (3), which comprises a
data memory (31) and which is coupled by a bi-directional communication
interface to the controller (10) of the control system (1) and further comprises a
wireless NFC interface for bi-directional communication between a data
memory (31) of the dynamic NFC tag (3) of the contactless communication
device (4) of the operator.

3. The textile machine according to Claim 2, characterized in that the
data memory (31) is integrated into the active wireless NFC module (3).

4. The textile machine according to Claim 2, characterized in that the
active contactiess NFC module (3) comprises an integrated antenna (32),
whose size is adapted to the dimensions of a working station and/or the
required communication distance.
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5. The textile machine according to Claim 4, characterized in that the
active contactless NFC module (3) is integrated into the control system (1) of a

working station and/or another functional part of the machine.

6. The textile machine according to Claim 1, characterized in that the
personal wireless communication device (4) of the operator is composed of a
mobile phone, a tablet or an active portable device with an NFC function,
whereby it is equipped with a software application (S) for the bi-directional
transmission and display of data of a working station and/or in another
functional part of the machine.

7. The textile machine according to Claim 1, characterized in that the
personal wireless communication device (4) of the operator is composed of a

single-purpose electronic device with an NFC function.

8. The textile machine according to any of Claims 1 to 7, characterized
in that the active contactless NFC module (3) is within its signal field (30)
aligned with a holder (5) of the personal contactless communication device (4)
of the operator situated at a working station and/or in another functional part of

the machine.

9. The textile machine according to Claim 1, characterized in that the
active contactless NFC module {3) is common to two adjacent working stations.

10. The textile machine according to Claim 9, characterized in that the
active contactless NFC module (3) of one working station is via a data bus (2) of
the machine connected to the control systems (1) of other working stations of
the machine.

11. The textile machine according to Claims 6 or 10, characterized in
that the software application (S) in the personal wireless communication device
(4) of the operator with an NFC function enables to start/realize communication
also with another working station of the textile machine and/or with another
functional part of the machine, other than the one on which the active
contactless NFC module (3) is phsysically located, to which the personal

wireless communication device (4) of the operator is currently connected.



WO 2016/150410 PCT/CZ2016/050008
1/3

j
1/ 40

Fig. 2



WO 2016/150410 PCT/CZ2016/050008
2/3

7
=
o

Fig.3

10 ] ﬂawg
2 ' \30

32
10 /\




WO 2016/150410 PCT/CZ2016/050008

3/3
30
F 3 10 ) . 3
] 31 ]
1
2 '
J 10
i

Fig. 5



INTERNATIONAL SEARCH REPORT

International application No

PCT/CZ2016/050008

A. CLASSIFICATION OF SUBJECT MATTER

INV. HO4B5/00 DO1G31/00
ADD.

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO4B B65H DOl1H DO1G GO5B GO6K HO4W

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.

25 November 2010 (2010-11-25)
cited in the application
page 1, Tline 4 - Tine 5

page 3, line 9 - Tine 14
page 4, line 7 - Tine 20

1,2
page 1, line 27 - Tline 30

AL) 25 July 2013 (2013-07-25)

figures 1,2
claims 13,18

Y WO 2010/133442 Al (OERLIKON TEXTILE GMBH &
CO KG [DE]; SAUER ARNULF [DE])

page 5, line 27 - page 6, line 26; figures

Y US 2013/190897 Al (JUNK KENNETH W [US] ET

paragraph [0001] - paragraph [0008]
paragraph [0018] - paragraph [0019]
paragraph [0025] - paragraph [0027];

1-11

1-11

_/__

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

30 August 2016

Date of mailing of the international search report

07/09/2016

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

Sieben, Stefan

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/CZ2016/050008
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2014/053054 Al (JVL LABS INC [CA]) 1-11

10 April 2014 (2014-04-10)

page 22, line 30 - page 23, line 16
page 24, line 1 - line 15

claims 1,3

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/CZ2016/050008
Patent document Publication Patent family Publication
cited in search report date member(s) date

WO 2010133442 Al 25-11-2010  DE 102009022190 Al 25-11-2010
WO 2010133442 Al 25-11-2010
US 2013190897 Al 25-07-2013 AR 089779 Al 17-09-2014
CA 2863464 Al 01-08-2013
CN 103217944 A 24-07-2013
CN 203311224 U 27-11-2013
EP 2807525 Al 03-12-2014
JP 2015508548 A 19-03-2015
RU 2014132039 A 20-03-2016
US 2013190897 Al 25-07-2013
WO 2013112421 Al 01-08-2013
WO 2014053054 Al 10-04-2014 US 2015242618 Al 27-08-2015
WO 2014053054 Al 10-04-2014

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




	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 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

