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Seat pan and seat

TECHNICAL FIELD

The present invention relates to a technical field of automobile parts and more specifically to a
vehicle internal trim, seat pan and a seat having the seat pan.

BACKGROUND ART

During development of automobiles, the seat pan frame of a vehicle seat is one of the most im-
portant safety parts. Generally, the seat pan frames of commonly used seats at present are
formed by welding, integral punching or pressing and casting sheet metals. The seat pan
formed by sheet metals exhibit greater strength, but it is very heavy and therefore usable area
of the sheet metals will be limited due to the weight limitation, which means that the dimension
of the seat pan is limited as well.

A flexible and light seat pan has been invented to improve comfort, for instance, the seat pan
structures disclosed in Chinese utility models CN203410340U and CN202368420U. Referring
to FIG. 8, the flexible seat pan includes a front support sheet metal 100, a rear reinforcing tube
110 parallel with the front support sheet metal, and a number of serpentine springs 120 con-
nected therebetween. The front support sheet metal forms a semi-pan of the seat and the ser-
pentine springs are located at the rear half part of the seat pan to provide flexibility to improve
seat comfort. However, this seat pan structure suffers from the following drawbacks: additional
fastening means for connecting the springs and the front support sheet metal are needed, and
the assembling process is very complex; the springs may be deprived of elasticity or susceptible
to breakage because the seat pan structure is not capable of resisting continuous impacts
caused by tough roads after having been used for a very short period of time, thereby seating
comfort being deteriorated and service life being shortened.

Therefore, a seat pan structure needs to be developed which is light and capable of providing
sufficient strength for supporting weight of the seat-taker, is simple in manufacture processing,

saves assembly time and exhibits perfect seating comfort.

SUMMARY OF THE INVENTION

An objective of the present invention is to provide a seat pan structure which is light and capa-
ble of withstanding passenger’s weight on seat and absorbing crash energy, is simple in manu-
facture processing, saves assembly time and improves in terms of seating comfort.

According to an aspect of the invention, a seat pan is provided, which is formed from a first
thermoplastic composite material into a one-piece pan, the seat pan having a weight loading
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portion, wherein at least one slot is provided in the area of the weight loading portion of the seat
pan, and covering strips are formed by overmolding onto the side edges of straps separated by
the slot and extending along at least a portion of the circumference of the slot so as to reinforce
the straps, the covering strips being made of a second thermoplastic composite material. By
making use of composite materials, the weight of the seat pan is saved, and by functionally in-
corporating into the one-piece seat pan straps giving soft behavior, assembly time can be saved
while spring effect is added, and through covering strips on the side edges of the straps, it ena-
bles to increase the stiffness of the straps and control spring factor of the straps. Meanwhile, the
seat pan thus made can function well to withstand the weight of passenger and absorb crash
energy.

Preferably, at least one wave-shaped wrinkle comprising a groove and/or protrusion is provided
on the straps. Preferably, the groove and/or protrusion extend along the left-and-right direction
of the seat pan.

Preferably, the front and rear ends of the weight loading portion of the seat pan are provided
with the wave-shaped wrinkles. This is because the front and rear ends of the weight loading
portion of the seat pan are susceptible to deform when the seat pan is loaded. Also, by doing
so, the endurance of the straps can be enhanced.

Preferably, as compared with the wave-shaped wrinkles in the rear end of the weight loading
portion of the seat pan, the wave-shaped wrinkles in the front end of the weight loading portion
of the seat pan is formed in higher density. With this configuration, the local deformation of the
seat pan is efficiently avoided. Herein, the density means the number of the groove and/or pro-
trusion over the unit length.

Preferably, the at least one slot extends in the front-and-rear direction of the seat pan. Corre-
spondingly, the covering strips extend in the front-and-rear direction of the seat pan. With this
configuration, it enables to provide stiffness and softness in a controlled manner, i.e. provide

enough strength and seating comfort at the same time.

Preferably, the top surface of the covering strip is flush with the top surface of corresponding
strap. Generally, a mat, such as a foam mat, is placed on top of the seat pan. By configuring
that the top surface of the covering strip is flush with the top surface of corresponding strap, it
allows the covering strips advantageously to control spring factor of the straps. Preferably, the
covering strip has an L-shaped cross section.

Preferably, the number of the slots is in the range from 3 to 6. The more the number of the slots
is, the more softness the seat pan may provide. However, more weakness points will appear in
the seat pan in terms of structural strength. Therefore, through balancing the softness and the
strength both, the number of the slots can be optimized.
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Preferably, the at least one slot extends to the rear side portion of the seat pan. In design, as
long as the structural strength allows, the slots can extend as far as possible to provide more
comfort.

Preferably, portions of adjacent straps in the area of the weight loading portion are not in the
same plane. The straps in different levels may act as buffering springs and makes it possible to
provide more covering strips by making full use of the space the slots provides.

Preferably, among two adjacent straps, the strap in a higher level is provided with wave-shaped
wrinkle(s). This is because the straps in higher level receive most part of the load and its impact
first when the seat pan is occupied.

Preferably, the covering strips extend along the whole circumference of the slots. With this con-
figuration, the straps are reinforced along the whole circumference of the slots to have enough
strength for supporting the weight of the seat-taker.

Preferably, the first thermoplastic composite material may be polyamide reinforced with bidirec-
tional continuous fibers, preferably glass fibers or carbon fibers, in woven form. This material is
of low density and high strength, and therefore a preferable choice for the seat pan.

Preferably, the second thermoplastic composite material may be polyamide reinforced with fi-
bers, preferably glass fibers or carbon fibers, the length of the fibers ranging from 0.1mm to
1.2mm, preferably 0.2-0.4mm. Covering strips made of such material can be used to con-
trol/adjust the softness the seat pan provides.

Preferably, another covering strip is formed by overmolding the second thermoplastic composite
material onto at least a part of the peripheral edge of the seat pan so as to reinforce the seat
pan.

According to a second aspect of the invention, a seat is provided, comprising a seat pan men-
tioned in the above.

With the invention, the seat pan can be made light and strong enough to support the weight of
the seat-taker. Moreover, the manufacturing process is easy, with reduced manufacturing cost,

decreased assembly time and improved seating comfort.

BRIEF DESCRIPTON OF THE DRAWINGS

FIG. 1 shows an exploded view of the seat according to the present invention;
FIG. 2 shows a top view of the seat pan of the seat according to the present invention;
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FIG. 3 is a schematic sectional view taken in the A-A direction of FIG. 2 of the seat pan accord-
ing to the present invention;

FIG. 4 is a schematic sectional view taken in the B-B direction of FIG. 2 of the seat pan accord-
ing to the present invention;

FIG. 5 is a schematic sectional view taken in the C-C direction of FIG. 2 of the seat pan accord-
ing to the present invention;

FIG. 6 is a bottom view of the seat pan according to the present invention;

FIG. 7 is an enlarged view of the portion D of the seat pan marked in FIG. 6; and

FIG.8 is a schematic view of the structure of the seat pan of the prior art.

DETAILED DESCRIPTION OF THE EMBODIMENTS

The following embodiments will be described with reference to the drawings in which examples
of the embodiments are shown. The same reference numbers, if possible, are used throughout
the drawings to indicate the same or similar components.

FIG. 1 is a general view of a seat 1 of the invention, comprising a backrest 10 and a seat pan
20. Generally, a support structure assembly and a height adjustor assembly are provided be-
neath the seat pan 20. The support structure assembly mainly comprises a bearing tube at the
front with respect to a fore-and-aft direction of the seat, a bearing tube at the rear with respect
to a fore-and-aft direction of the seat, and lateral bearing racks at the left and right side with
respect to a left-and-right direction of the seat.

In the embodiment shown in FIG. 2, the seat pan 20 is made of a first thermoplastic composite
material, and formed into one piece in a pan shape, for example, by a thermal processing. The
seat pan 20 consists of a weight loading portion 201, a left lateral side portion 202, a right lateral
side portion 203, a front side portion 204 and a rear side portion 205 divided according to re-
spective functionality. The weight loading portion 201 is configured mainly to support the weight
of the seat-taker. The weight loading portion 201 is recessed downwardly from the front side
portion 204 and transits backwards into the rear side portion 205. The rear side portion 205 ex-
tends upward from the adjoining boundary of the weight loading portion 201 to a level, so that
the weight loading portion 201 is substantially located at a bottom area of the seat pan 20.

The composite material for the body of the seat pan exhibits a lower density than a sheet metal,
in particular steel and has strength comparable to the sheet metal. Advantageously, the compo-
site material for the body of the seat pan is a thermoplastic material reinforced by bidirectional
continuous fibers (such as glass fibers or carbon fibers) in woven form, e.g. Ultralaminate® pro-
duced by BASF. Advantageously, the body of the pan may be formed by thermal pressing one
layer of thermoplastic materials reinforced by bidirectional continuous fibers mentioned above.
Furthermore, it is easy to shape the composite material by thermal processing and the shape
molded can be designed flexibly (shape molding can be done in one step without any error). For
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example, the left lateral side portion 202 area and the right lateral side portion 203 area are
preferably provided with a turnup edge for engagement with the left and right lateral bearing
racks, and the rear side portion 205 area of the seat pan preferably has a structure (e.g. turnup
structure) for cooperation with the rear bearing tube, and the front side portion 204 of the seat
pan also preferably has a structure (e.g. turnup structure) for cooperation with the front bearing
tube.

The technical terms “front”, “rear”, “left”, “right”, “upper” and “lower” herein refer to the fore-and-
aft, left-and-right and upper-and-lower direction with respect to the center of the seat or seat
pan placed in a posture ready for being seated. In fact, once the seat pan is molded, the pos-
ture or position of the seat pan has been determined.

In a preferred embodiment shown in FIG. 2 and FIG.3, the weight loading portion of the seat
pan is provided with at least one slot 2010. The slot 2010 is a slot-like opening. Preferably, the
slot 2010 extends in a front-and-rear direction of the seat pan 20.

Although FIG. 2 shows six slots 2010, those skilled in the art may easily envisage that the num-
ber of the slots 2010 can be three, four, five or more and can be designed as a function of the
real width of the seat pan 20 and the strength characteristic of the composite material. In addi-
tion, it is shown in the drawings that the slots extend generally parallel with each other, but
those skilled in the art may envisage that the extension direction of the slots may not parallel
with each other. Furthermore, the slots are not limited to extension in a front-and-rear direction
of the seat pan, but also may extend in a left-and-right direction or other directions of the seat
pan.

The slots 2010 may extend all the way to the rear side portion 205 area of the seat pan 20 to
obtain greater elasticity. Preferably, the slots 2010 does not intersect with the edge of the rear
side portion 205.

As shown in FIG. 2 and FIG. 3, the slots 2010 divide the weight loading portion 201 in the form
of one-piece into a plurality of straps 2011, the ends of which are still jointed. Covering strips
2012 are formed by overmolding onto the side edges of the straps and extending along at least
a portion of the circumference of the slots, preferably along the whole circumference of the
slots, for example, as shown in FIG. 6.

Preferably, the covering strips 2012 are made of a second thermoplastic composite material.
Preferably, the second composite material is different from the first composite material for the
body of the seat pan. The second composite material is polyamide and preferably reinforced by
no more than 60 mass% of glass or carbon fibers having a length ranging from 0.1 to 1.2 mm,
preferably from 0.2 to 0.4 mm, e.g. Ultramid® produced by BASF. The covering strips 2012 are
configured to reinforce the straps, enabling to adjust local stiffness and elasticity of correspond-
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ing straps 2011. The size, cross sectional shape, number and distribution of the covering strips
2012 can be arranged flexibly according to requirement. Preferably, a top surface of the cover-
ing strips 2012 is flush with a top surface of the corresponding strap 2011. The cross sectional
shape of the covering strips 2012 may be e.g. L-shaped, triangular shaped or rectangular
shaped. The covering strips may also have a cross section which is in any irregular geometrical
shape.

In a preferred embodiment, another covering strip is formed by overmolding the second ther-
moplastic composite material onto at least a part of the peripheral edge of the seat pan so as to
reinforce the seat pan as a whole.

Preferably, two adjacent straps are not at the same level in the area of the weight loading por-
tion. For example, the vertical offset between two adjacent straps is 5mm. As shown in FIG. 3,
the straps 2011 are arranged at different levels in the area of the weight loading portion 201 of
the seat pan in the left-and-right direction such that some straps in a higher plane receives a
pressure first when the seat pan is loaded, then some straps in a lower plane may serve for
supporting when they are loaded subsequently. Thus, as a matter of fact, the straps that load
weight first have certain cushioning function, thereby providing more satisfactory comfort.

As can be seen from the seat pan shown in FIGS. 4 and 5, the weight loading portion 201 of the
seat pan 20 is recessed downward and rearward relative to the front side portion, which is pri-
marily intended for meeting the requirement on comfort of a seat-taker seating on the seat pan
in terms of human engineering. Especially from FIG. 4, it can be seen that the strap in an upper
level is configured to deviate from the base line L extending in the form of an arc smoothly con-
necting two ends of the strap. When the seat pan is loaded, the strap in upper level will be
forced into deform and come close to the base line L in profile and the straps in lower level will
be tensioned and stretched, and when the seat pan is unloaded, all the straps will come back to
its normal position. The straps therefore act as a spring.

In a preferable embodiment shown in FIG. 4, 6 and 7, some straps 2011 are provided with a
wave-shaped wrinkle 2013 including a groove 2013a and/or a protrusion 2013b. Preferably, the
groove 2013a and/or the protrusion 2013b extend in a left-and-right direction of the seat pan.
Preferably, the groove 2013a and/or the protrusion 2013b extend over the entire width of the
corresponding strap. The wave-shaped wrinkle 2013 may increase the strength of the straps
2011 to prevent local deformation thereof, especially when the straps are loaded. Preferably,
the wave-shaped wrinkles 2013 are distributed over a front end and a rear end of the weight
loading portion 201 area of the seat pan 20. In a preferable embodiment, compared with wave-
shaped wrinkles disposed at the rear end area of the weight loading portion of the seat pan, the
front end area of the weight loading portion 201 of the seat pan 20 is provided with the wave-
shaped wrinkles in higher density.
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In the preferred embodiments shown in FIGS. 3, 4 and 5, only one of two adjacent straps 2011
is provided with wave-shaped wrinkle(s). Specifically, among two adjacent straps, the strap in
an upper level has at least one wave-shaped wrinkle.

INDUSTRIAL APPLICABILITY

The following is a description of the manufacturing process of the seat pan of the invention.

A composite material comprising a polymer reinforced with continuous (i.e. long) fiber (for ex-
ample, the Ultralaminate® material from the BASF) is provided in proper size and shape for
forming the main body of the seat pan. Generally, the composite material provided is formed by
thermal processing (in-mold forming) into the one-piece body of the seat pan in a pan shape,
simultaneously forming the profile or configuration of the weight loading portion 201, left side
lateral portion 202, right side lateral portion 203, front side portion 204 and the rear side portion
205(for example, the turnup structure in the areas of the left lateral side portion 202 and the
right lateral side portion 203, the concave-convex reinforcing structure in the area of the front
side portion 204, and the wave-shaped wrinkle in the area of the weight loading portion 201).
Slots 2010 of proper length and width are formed by cutting at the predetermined position in the
areas of the weight loading portion 201 and the rear side portion 205, for example, through
punching and shearing. The slots in the area of the weight loading portion 201 of the seat pan
provides softness in proper degree, higher seating comfort, and better effect of absorbing crash
energy. The wave-shaped wrinkle on the straps obtained by the forming of the slots provides
local reinforcement in structure, preventing the straps from deforming locally.

Then, the covering strips 2012 made of polymer material reinforced with discontinuous (i.e.
short) fiber (for example, the Ultramid® material from BASF) are formed by overmolding on the
side edges of the straps 2011 separated by the slots. The weight loading portion of the seat pan
thus formed has stiffness and elasticity that vary with the material, size, cross sectional shape
and distribution of the covering strips. Thus, the local stiffness and elasticity of the seat pan can
be adjusted by the designed structure of the covering strips, so that different stiffness and elas-
ticity may be designed flexibly according to application of the seat pan.

According to the invention, due to lower density of the composite material, the size of the seat
pan can be designed according to requirement, without any limitation in terms of weight, which
means it makes possible to increase the size of the seat pan as needed. In addition, because of
simple molding process, it is possible to dispense with additional assembling steps, to save time
and to reduce the manufacturing cost.

The above depiction is only preferred embodiments of the present invention and is not taken as
limiting or restricting this invention since various modifications and improvements may be made
through the exercise of those skilled in the art without departing from the scope of the present
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invention. Any modifications, equivalents or improvements made within the spirit and principle of
this invention are encompassed within the protection scope of the present invention. Other em-
bodiments may be obtained on the basis of disclosure in the description. The description and
embodiments shall be considered exemplary only and the true scope of the invention is defined
by the annexed claims and equivalents thereof.
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1 seat

10 backrest

20 seat pan

201 weight loading portion
2010 slot

2011 strap

2012 covering strip

2013 wave-shaped wrinkle
2013a groove

2013b protrusion

202 left lateral side portion
203 right lateral side portion
204 front side portion

205 rear side portion
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What is claimed:

10.

11.

a seat pan (20), being formed from a first thermoplastic composite material into a one-
piece pan, the seat pan (20) having a weight loading portion (201), wherein at least one
slot (2010) is provided in the area of the weight loading portion (201) of the seat pan (20),
and covering strips (1012) are formed by overmolding onto the side edges of straps
(2011) separated by the slot (2010) and extending along at least a portion of the circum-
ference of the slot (2010) so as to reinforce the straps (2011), the covering strips (2012)
being made of a second thermoplastic composite material.

The seat pan (20) according to claim 1, wherein at least one wave-shaped wrinkle (2013)
comprising a groove (2013a) and/or protrusion (2013b) is provided on the straps (2011).

The seat pan (20) according to claim 2, wherein the groove (2013a) and/or protrusion
(2013b) extend along the left-and-right direction of the seat pan (20).

The seat pan (20) according to claim 2, wherein the front and rear ends of the weight
loading portion (201) of the seat pan (20) are provided with the wave-shaped wrinkles
(2013).

The seat pan (20) according to claim 4, wherein as compared with the wave-shaped wrin-
kles (2013) in the rear end of the weight loading portion (201) of the seat pan (20), the
wave-shaped wrinkles (2013) in the front end of the weight loading portion (201) of the
seat pan (20) is formed in higher density.

The seat pan (20) according to one of claims 1-5, wherein the at least one slot (2010) ex-
tends in the front-and-rear direction of the seat pan (20).

The seat pan (20) according to one of claims 1-5, wherein the top surface of the covering
strip (2010) is flush with the top surface of corresponding strap (2011).

The seat pan (20) according to one of claims 1-5, wherein the covering strip (2012) has an
L-shaped cross section.

The seat pan (20) according to one of claims 1-5, wherein the number of the slots (2010)
is 310 6.

The seat pan (20) according to one of claims 1-5, wherein the at least one slot (201) ex-
tends to the rear side portion (205) of the seat pan (20).

The seat pan (20) according to claim 2, wherein portions of adjacent straps (2011) in the
area of the weight loading portion (201) are not in the same plane.
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The seat pan (20) according to claim 11, wherein among two adjacent straps (2011), the
strap (2011) in a higher level is provided with wave-shaped wrinkle(s) (2013).

The seat (20) pan according to any one of claims 1 and 3-5, wherein portions of adjacent
straps (2011) in the area of the weight loading portion (201) are not in the same plane.

The seat pan (20) according to any one of claims 1-5, wherein the covering strips (2012)
extend along the whole circumference of the slots (2010).

The seat pan (20) according to any one of claims 1-5, wherein the first thermoplastic
composite material is polyamide reinforced with bidirectional continuous fibers in woven
form.

The seat pan (20) according to claim 15, wherein the continuous fibers are glass fibers or
carbon fibers.

The seat pan (20) according to any one of claims 1-5, wherein the second thermoplastic
composite material is polyamide reinforced with fibers.

The seat pan (20) according to claim 17, wherein the fibers are glass or carbon fibers with
a length ranging from 0.1 to 1.2 mm.

The seat pan (20) according to claim 18, wherein the glass or carbon fibers have a length
ranging from 0.2 to 0.4 mm.

The seat pan (20) according to any one of claims 1-5, wherein another covering strip
(2012) is formed by overmolding the second thermoplastic composite material onto at

least a part of the peripheral edge of the seat pan (20) so as to reinforce the seat pan.

A seat (1), comprising a seat pan (20) according to any one of claims 1-20



WO 2016/113359 PCT/EP2016/050683

FIG. 1

1/35



WO 2016/113359 PCT/EP2016/050683

20

2011 2011

FIG: 2

2/5



WO 2016/113359 PCT/EP2016/050683

2012

2012

FIG. 4

3/5



WO 2016/113359 PCT/EP2016/050683

2010

FIG. 5

2013b._




PCT/EP2016/050683

WO 2016/113359

FIG. 7

5/5



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/050683

A. CLASSIFICATION OF SUBJECT MATTER

INV. B6ON2/68
ADD.

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

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

B6ON

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.

A EP 2 272 706 A2 (VOLKSWAGEN AG [DE])
12 January 2011 (2011-01-12)

the whole document

A EP 2 666 663 A2 (FAURECIA AUTOMOTIVE
SEATING LLC [US])

27 November 2013 (2013-11-27)

the whole document

A DE 10 2012 000772 Al (GM GLOBAL TECH
OPERATIONS INC [US])

18 July 2013 (2013-07-18)

the whole document

A US 20127061988 Al (JARANSON JOHN W [US] ET
AL) 15 March 2012 (2012-03-15)

the whole document

1-21

1-21

1-21

1-21

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

cited to establish the publication date of another citation or other
special reason (as specified)

"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
"L" document which may throw doubts on priority claim(s) or which is 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

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik
Tel. (+31-70) 340-2040,

"Q" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
12 April 2016 03/05/2016
Name and mailing address of the ISA/ Authorized officer

Fax: (+31-70) 340-3018 Gonzalez Davila, J

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

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2016/050683

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

A

US 20127153702 Al (KANDA KENJI [JP] ET AL)
21 June 2012 (2012-06-21)
the whole document

1-21

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/EP2016/050683
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2272706 A2 12-01-2011 DE 102009039498 Al 13-01-2011
EP 2272706 A2 12-01-2011
ES 2449870 T3 21-03-2014
EP 2666663 A2 27-11-2013  EP 2666663 A2 27-11-2013
US 2013313875 Al 28-11-2013
DE 102012000772 Al 18-07-2013  NONE
US 2012061988 Al 15-03-2012 CN 202378736 U 15-08-2012
RU 115729 Ul 10-05-2012
US 2012061988 Al 15-03-2012
US 2012153702 Al 21-06-2012  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 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - wo-search-report
	Page 20 - wo-search-report
	Page 21 - wo-search-report

