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BEMDIMG AN EDGE PORETION OF A HOUSIMNG PAMEL

Backaround
[00o1] An electronic device can have a housing that defines an enclosure for

containing components of the electronic device. The housing can be formed of
warious different materials, including metal or some other types of materials.
Traditionally, certain portions of the housing of an electronic device can be bent at
right angles with respect to each ather, toform corners in the housing.

Brief Description Of The D awings
[0002] Some embodiments are described with respectto the following figures:

Fig. 1 iz a perspective wiew of an example housing panel for an electronic
device, formed according to some implementations;

Fig. 2 is a cross-sectional wiew of & portion of the housing panel of Fig. 1, in
accordance with some implement ations;

Fig. 3is aflow diagram of a process of forming a housing panel with undercut
edie partions, according to some implementations;

Fig. 4 is a side sectional view of abending equipment for bending an edge
pottion of @ housing panel to an imeardly slanted angle, according to some
implementations;

Figs. &4-58 are side views of a housing panel before and after, respectivehy,
application of a bending equipment according to some implementations;

Figs. BA-6B are side sectional wiewes of & portion of a hending equipment
according to further implementations;

Figs. 7A-7B are top viewws of a bending equipment acc ording to further
implementations;
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Fig. 8 is a side sectional view of abending equipment for bending edge
pottions of & housing panel according to further implement ations, and

Fig. 9 is a schematic diagram of a manufacturing assembly including a
bending equipment ac cording to some implementations,

Detailed Description

[0003] Fig. 1 is a perspective view of a housing panel 102 that ¢can be formed
using technigues ar systems according to some implermentations. |n the example of
Fig. 1, the housing panel 102 is a keyhoard deck for a notebook computer. The
kevboard deck 102 includes an opening 104 for a keyboard, and an opening 106 for
atrackpad. In ather implemertations, additional or alternative openings can be
formed in & housing panel, such as small openings to form a speaker mesh, and 5o
forth. Atthoughreferenc e is made to an example housing panel inFig. 1, itis noted
that in ather implementations, other types of housing panels can be formed Using
techniques or equipments according to some implementations. More generally, a
hiousing panel refers to at least a portion of @ housing of an electronic device (or
other type of device) that is used to define an enclosure inwhich components can be
placed. Examples of electronic devices include notebook computers, tablet
corrputers, smartphones, personal digital assistants, game appliances, routers,
switc hes, storage devices, and soforth.

[0004] The housing panel 102 has various sides 108, 110, 112, and 114, At
least some of the sides 108, 110, 112, and 114 can have folded edge porions
ifolded fromthe main portion 114 of the housing panel 102 that have inwardly
slanted angles, where the edge portions are folded ireardly underneath the main
portion 114 of the housing panel 102, Such folded edge portions with inwar diy
slanted andgles are referred to as undercut edge portions.

[O005] A partial cross-sectional viesw of a partion of the housing panel 102 near
the side 108 is shown in Fig. 2. The partial cross-sectional wiew of Fig. 2 is along
section 2-2in Fig. 1.
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[0006A] Asdepicted in Fig. 2, an edge portion 202 is bent with respect to the main
pottion 114 of the housing panel 102, The main portion 114 extends along a
direction 206 fwhich inthewiew of Fig. 2 is a generally hotizontal direction). The
edge porion 202 extends along a direction 204, which is angled with respect to the
direction 206 by aninner andgle 208. The inner angle 208 is an inwardly slanted
angle (or acute inner angle), sincethe edge portion 202 is bent inwardly with respect
tothe main portion 114, The inner andgle 208 is defined between an inner surfac e of
the main portion 114 and an inner surface of the edge portion 202, Stated another
weay, the edge portion 202 is bent past a normal andle between the edge portion 202
and the main portion 114, The normal angle s an angle hetween direction 206 and
direction 210 in Fig. 2

[ooaor] Asdepicted in Fig. 2, the edge portion 202 with the imaardly slanted angle
is hent imwardly such that t undercuts the main portion 114 of the housing panel 102,
Thus, the edae paortion 202 is an undercut edge portion.

[0003] At least another one ofthe sides 110, 112, and 114 can alsobe designed
with an undercut edge portion that has an inwardly slanted angle (ac ute inner angle)
with respect tothe main portion 114 of the housing panel 102,

[O009] In some examples, forming edoe partions that are inwardly angled with
respect to the main portion 114 can be done for aesthetic reasons, such asto
distinguish products of a manufacturer or seller from products of competitors.

[oo10] It can he relatively complex toform a housing panel having undercut edge
portions. [n some cases, depending on the manufacturing equipment used, the
undercut edge portions may have to be made by emploving mualtiple cormpaonent
pieces, which can add to manufacturing complexity and materials cost. For example,
the under: ut edge portions can be formed from component piecesthat are separate
fromthe main portion 114 of the housing panel 102, The different component pieces
canthen be assembled together toformthe housing panel. 1n addition to increasing
manufacturing complexity and materials costs, forming a housing panel from muktiple
cotmponent pieces can also be environmentally unfriendly, since additional
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manufacturing process steps are imvolved that can lead to wasted materials and
increased energy Usage.

[0011] [N accardanc e with some implementations, a housing panel with undercut
edge potions can be formed from a single sheet of material. This sheet can be
formed of a metal or other type of material.

[0012] Fig. 3 iz a flow diagram of a process according to some implemerntations
af forming a housing panel having underc ut edge partions, in accordance with some
implementations. The process of Fig, 3 includes folding (at 302 edge portions of a
sheet of material for forming the housing panel. Folding the edge portions can
include folding the edge portions such that the edge portions are generally narmal {at
a right angle) with respect to the main portion of the housing panel. For example, in
Fig. 2, the edge portion 202 can he initialty folded such that the edge portion extends
along direction 210, which is generally normal to the direction 206 inwhich the main
portion 114 extends. The folding performed at 302 can he accomplished using a
forging eguipment, in some implementations.

[0013] Mext, the process of Fig. 3 engages (at 304) slanted faces of hending
members of a bending equipment with the folded edge porions of the sheet of
material.

[0014] Mext, the process of Fig. 3 bends (at 306), due to relative sliding
movement between the folded edge portions and the hending members, each of the
folded edge portions to an imsardly slanted andgle (such as angle 208 shown in Fig.
21 This imwardly slanted angle 208 is past a normal inner angle between each
respective folded edge portion and the main portion 114 of the housing panel. The
relative sliding movement between the folded edge portions and the bending
members bhased on movement of the folded edge portions, or sliding movement of
the bending members, or movement of boththe folded edge portions and the
bending merrbers.

[0015] The process of Fig. 3 thusis able toform a housing panel having undercut
edge portions in a relatieely efficient manner.
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[0016] Fig. 4 is a side sectional view of portions of a hending equipment that can
be used for farming undercut edge portions of a housing panel according to some
implementations. The hending equipment includes a support structure 402, bending
members 404 and 406, and inner forming members 408 and 410, Each of the
bending merrbers 404 and 406 includes arespective slantedface 412 aor 414 that is
toengage arespective folded edge portion 202 ar 222 of the housing panel 102, In
the Fig. 4 implementation, the bending members 404 and 406 are fixed in position.
However, the inner forming members 408 and 410 are moveable dowrswardly, as
indicated by arrow 420, The folded edie portions 202 and 222 travel with the inner
forming members 408 and 410. The dowraard movement of the inner forming
members 408 and 410 causesthe folded edge portions 202 and 222 toengagethe
slanted faces 412 and 414, respectively, of the bending members 404 and 406,
After engadgement, further dowmward movement of the inner farming members 408
and 410 causes inward bending of the folded edge portions 202 and 22210 form
undercut edge porions.

(0017 The hending member 404 has a main surface 416 dwhich is anupper
surface in theview of Fig. 4) thatis generally horizontal. The slarted face 412 of the
bending merrber 404 is angled with respect to the main surface 416. The inner
angle 424 between the main surface 416 and the slanted face 412 is an ohtuse
anglethat is greater than 90°. This andgle of the slanted face 412 enables the
bending memter 404 to bend the folded edge portion 202 past the normal angle to
the main surface 114, such thatthe bent edge portion 202 is undercut with respect to
the main portion 114.

[0018] The inner forming member 408 of the bending equipment has a
corresponding slanted face 426, which can be generally parallel to the slanted face
412 ofthe bending member 404, In thisway, as the folded edge portion 202 moves
dowermeardly and engages the hending member 404, the folded edoe portion 202 will
be pushed by the slanted face 412 against the corresponding slanted face 426 of the
inner forming member 408. The slanted sutfaces 412 and 426 of the bending
member 404 and the inner forming member 408 cooperatively define the imeardly
slanted angle of the edge portion 202,
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[00149] In other examples, the slanted face 426 of the inner forming member 408
does not have to he parallel with respectto the slanted face 412 of the hending
member 404. Mare generally, the slanted face 426 of the inner forming member 408
can he generally slanted inwardly such that it forms an acute angle (is undercut) with
respect to the main surface (upper surface in the view of Fig. & of the inner farming
member 408 that is generally horizontal in the wiew of Fig. 4.

[O0z20] The angled face 414 of the hending member 406 also has an ohtuse inner
andle with respect to a main surface 418 of the hending memkber 406. The main
surface 418 is generally horizontal in the view of Fig. 4.

[0021] The inner forming member 410 similarly has a slantedface 428that can
cooperate with the slanted face 414 of the hending member 406 toform the undercut
edge portion 222. The slantedface 428 is similarly undercut with respect to the main
sutfac e of the inner forming member 410, where the main surface of the inner
forming member 410 is generally harizontal in the view of Fig. 4.

(0022 Fig. 8A depicts the housing panel 102 having edge portions 202 and 222
prior to undercut forming using a bending equipment according to some
implementations. As shown in Fig. 94, edge podions 202 and 222 are generally
perpendic ular to the main partion 114 of the housing panel 102,

[0023] Fig. 5B shows the edge portions 202 and 222 heing undercut with respect
tothe main portion 114, after applic ation by the hending egquipment according to
some implement ations.

[0024] Figs. 6A and 6B depict a portion of a bending equipment accarding to
atternative implemerntations, which can be used to form the housing panel 102
depicted in Figs. 54-58. In Figs. 6BA and 6B, the bending member 406 is slideable in
a direction 422, Other bending member({s) of the bending equipment of Figs. BA-6B
are similarly slideable towards the housing panel 102, Also, inthe bending
egquipment of Figs. B4 and BB, the inner forming member 410 is also movable in a
wertic al direction, indicated by direction 602 in Fig. BA. The inner forming memkhber
408 iz not shown in Figs., BA-6B, hut the inner forming member 408 is similarky
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moveable in the vertic al direction 602, The wertic al direction 602 is generally
perpendic ular ta the direction of sliding movement 422 of the hending member 406.

[0024] In Fig. 64, the upper surface of the housing panel 102 is contactedto an
upper structure 604 of the bending equipment according to further implementations,
A suppoart structure 606 depicted in Figs. 6A-6B8 supports the bending member 408,
Curing operation, the upper structure 604 is moved downwardly along direction 602,
tocause the housing panel 102 and the inner forming member 410ta moy e
dowerievardly together. At the same time, the bending member 406 is moved in
direction 422 to engage the folded edge portion 222 of the housing panel 102, The
final position of the upper structure G04, housing panel 102, inner farming memker
410, and bending mermber 406 are depicted in Fig. 6B, where the edge portion 222
has been bhent by the bending member 406 and the inner forming member 410 to
become an undercut edge portion.

[0026] Figs. TA-TB is a top wiew of a hending egquipment acc ording to further
implementations for forming undercut edge porions in the housing panel 102, Figs.
TA-TB can be an upper view of the hending equipment of Figs. 6A-68. InFigs. TA-
78, eight slideable bending mermbers 51-58 are depicted, where the bending
members 51-58 are all slideahle towards the housing panel 102 to form respective
undercut edge portions. Each bending member 51-58 has a respective slanted fac e
F1-F3, similarto slanted face 414 depicted in Fig. BA.

[002r] The bending members 38, 32, 54, and 56 are used toform undercut
edge potions inthe sides 108, 110, 112, and 114, respectively, of the housing panel
102. The bending members 51, 53, 55 and 57 are used toformundercut edge
portions at corners C1, C2, C3, and C4, respectively, of the housing panel 102, The
corner 1 is formed between sides 108 and 110, the corner 2 is formed hetween
sides 110 and 112, the corner 3 is formed between sides 112 and 114, and the
corner G4 s formed between sides 114 and 108,

[0028] Dwuring operation, the bending members S51-58 are all mov ed towards the
hiousing panel 102, with the final postion of the hending members 51-58 depicted in
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Fig. TB. Aninner profile Y02 represents the undercut edge portions formed by the
slanted faces F1-F8 ofthe respective hending members 51-58.

[0029] Fig. 8 is a sectional side view of a bending equipment ac cording to further
implementations. Fig. 8 can illustrate a variant of the bending equipment depicted in
Figs. BA-6B or TA-TB. Anupper structure 802 of the bending equipment includes an
engagement plate 804 for engaging an upper surface of the main portion 114 of the
hiousing panel 102, |n addition, dowmssard b depending shaped jaws 806 and 808
gxtend from the upper structure 802 A slanted surface of each of the shaped jaws

806 and 808 engade a respective slanted suface 810 and 812 aof the bending
member 404 or 406,

(0030 In addition, the inner forming members 408 and 410 are biased umwardly
by respective springs 814 and 816that are engaged with & support structure 818, [n
other examples, other forms of biasing elements can be used for biasing the inner
forming members 408 and 410 upwardly. Dowrward movement of the upper
structure 802 pushes the housing panel 102 and the inner forming members 408 and
410 dowrwardly, against the biasing force of the springs 814 and 816, Mareowver,
dowerievard mow ement of the upper structure 802 causes the shaped jaws 806 and
g808 to move dowrweardly. The dowmeard movement of the shaped jaws 806 and
8083 causes carresponding lateral movement of the bending members 404 and 406
tovards the folded edge portions 202 and 222 of the housing panel 102, The lateral
movement of the bending members 404 and 406 due to dowrward movement of the
shaped jaws 806 and 808 are caused by engadement of the respective slanted
sutfac es of the shaped jaws 806, 808 and slanted surfaces 810 and 312 of the
bending mernbers 404 and 406,

[0031] The dowrward movement of the inner forming members 408 and 410
along with the lateral movement of the bending members 404 and 406 resultin a
final postion where the edge portions 202 and 222 are hent ta form undercut edge
portions as discussed above.

[0032] Fig. 9 iz a schematic diagram of @ manufacturing assembly accarding to
some implementations. The example of Fig. 9 depicts just a subset ofthe
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eguipments that are part of the manufacturing assembly, with other eqguipments
amitted. A die cut manufacturing equipment 902 is used for cutting a sheet of
fmaterial, which can include forming openings (such as those depicted inFig. 1 as
weell a5 speaker meshes, for example).

[0033] A forging eqguipment 804 is used for folding the edge portions of a housing
panel to generally right andgleswith respect tothe main portion of the housing panel,
sirrilar to the configuration showen inFig. 55, for example.

[00324] Mext, an undercut forming equipment 906 (also referred to as a bending
eguipmenty performs bending of the folded edge portions into undercut edge portions,
such as depicted in Fig. 58, for example. The undercut forming equipiment 906 can
be configured accarding to any of the configurations shown in Figs. 4, BA-68, TA-TH,
ar 8.

[0035] By employing technigques or egquipments according to some
implementations, mare efficient techniques or sy stems of faorming housing panels
with undercut portions are provided. Complexity is reduced by avoiding the use of
fmultiple component piecesto form undercut edge portions. Moreaer, the

sirplific ation of the manufacturing proc ess makes the manafacturing process maore
erniranmentally friendly in terms of materials and supply usage as well as energy
consumption.

[0036] In the faregoing description, numerods details are set forth to provide an
understanding of the subject disclosed herein. However, implementations may be
practiced swithout some or all of these details. Other implermentations may include
modifications and variations from the details discussed above. [t is intended that the
appended claims cov et such modifications and variations.
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Wehat is claimed is:

1. A method of forming a housing panel, comprising:

folding edge porions of the housing panel;

engading slanted fac es of bending memhbers of a bending equipment with the
folded edge portions of the housing panel; and

bending, dueto relative sliding movement between the folded edge portions
and the bending members, each of the folded edge portionsto an imssardly slanted
angle past a normal andle between the respective folded edge portion and a first
portion of the housing panel.

2. The method of claim 1, wherein the hent folded edge portions with the
respective inweardly slanted andgles undercut the first portion of the housing panel.

3. The method of claim 1, wherein the irsardly slanted angle of each of the bent
folded edge portions carresponds to a slant of the slanted face of the respective
bending merrber.

4, The method of claim 1, further conprising:

engading an engaderment plate of the hending equipment against the first
portion of the housing panel; and

moving the engagement plate to cause moverment of the folded edge portions
towards the slanted faces of the hending members.

a. The method of claim 4, wherein the bending members are slideable towards
the folded edge portions, and the engagement plate is moved in a direction that is
generally perpendicular to sliding directions of the hending members.

B. The method of claim 5, wherein the movement of the engagement plate
causes corresponding movement of the hending members in the sliding directions.
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T The method of claim 1, wherein bending the folded edge portions comprises
bending the folded edge portions against slanted faces of corresponding inner
forming memiers.

. The method of claim 7, wherein sliding movement of the bending members
bends the folded edge portions against the slanted faces of the inner forming
memkbers.

8. The method of claim 1, wherein the bending members are fixed in postion
and the housing panel is moveahble.

100 A manufacturing equipment cormprising:

bending mermbersto slide along sliding directions to engage slanted faces of
the carresponding bending members against folded edge portions of a housing panel,
weherein sliding movement of the bending members along the sliding directions
causes bending of the folded edge portions into underc ut edge portions that are bent
irmardly with respectto a first portion of the housing panel.

11.  The manufacturing equipment of clairm 10, wherein the undercut edoge
pottions include acute inner andles with respect to the first portion.

12, The manufacturing equipment of clairm 10, further comprising:

inner forming members including respective slanted faces to cooperate with
the slanted faces of the corresponding bending members to bend the folded edge
portions imwar dly 1o form the undercut edge portions.

13, The manufacturing equipment of claim 12, wherein the inner forming
members are moveable along a direction that is different from the sliding directions.,

14.  The manufacturing equipment of claim 13, wherein the direction of movement
af the inner farming members is generally perpendicular tothe sliding directions.
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14, The manufacturing equipment of claim 10, wherein the bending members are
engadeable with respective sides of the housing panel to formthe underc it edge
portions atthe respective sides, and wherein the manufacturing eguipment further
corrprizes at least one additional bending member to slide along a sliding direction
toengadge a slanted face of the at least one additional bending member against a
folded corner portion of the housing panel, wherein sliding mov ement of the at least
ane additional hending member causes hending of the folded carner portion into &
corresponding undercut corner portion.

16. The manufacturing equipment of claim 15, wherein the folded corner portion is
between tiwo of the sides of the housing panel.

17, A manufacturing assembly comprising:

a first equipment to fold edge portions of a housing panel with respect to a
first portion of the housing panel; and

a second eqguipment comprising hending members having slanted faces that
are engageahble with folded edge portions of a housing panel, wherein relative sliding
maovement of the hending members with respect tothe folded edge portions causes
biending of the folded edge portions into undercut edge portions that are bent
immardly with respectto afirst portion of the housing panel.



WO 2014/117319

110
I(.r"'_

PCT/CN2013/071064

e

FIG. 1

E_




WO 2014/117319 PCT/CN2013/071064

fiﬂﬁ

210

HOUSING
PANEL FORMATION
PROCESS

FOLD EDGE PORTIONS
OF A SHEET OF MATERIAL T30

l

ENGAGE SIANTED FACES OF BENDING
MEMBERS OF A BENDING EQUIPMENT | 304
WiTH THE FCLDED EDGE FORTIONS

l

BEND, DUE TO RELATIVE SLIDING
MOVEMENT BETWEEN THE FOLDED EDGE —. 206
PCRTIONS AND THE BENDING MWEMBERS,

EACH OF THE FOLDED PORTIONS TO AN
INWARDLY SLANGED ANGLE

FIG. 3




PCT/CN2013/071064

WO 2014/117319

3/1

.E.w .___..a | mu__n_ w_.w

§\\\\\V\\\\\m\\\\%\\\\\w

w% 0%

..,.,.,},fffffffffffffffffffﬁff uﬂ.wmﬂ_.__

1T~




PCT/CN2013/071064

WO 2014/117319

4/




PCT/CN2013/071064

WO 2014/117319

5 /7

s ., o
65 L | \/Jm
]
(T Y
20— || Ll J 20z
fa |
I
s || i _ 88

s I LA

mm%\\ ___, __H\ ,%HW

& o

Y. Bl
95 _
i k _ {5
: T
G4 93~ _ P11 x
m.m,_, 4 7 q £d
1 |

I T e e /2 I

eIl _ w— 801

L _ W N
.TW'..._._.. e 1 E

ﬂmf ! LD




8 Ol

N w ,,,,,,,,, = %
N




PCT/CN2013/071064

& 9Old

7171

INFWdING3 INWad
U0 NGO
LTYORIANN

ANINAIND3
1M 3

N
i

WO 2014/117319

) ) )

906 Y06 206



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2013/071064

A. CLASSIFICATION OF SUBJECT MATTER

HOSK 7/00 (2006.01) i

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)

IPC: HO5K 7/-, B29C 51/-

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

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

CNABS, DWPI portion?, edge?, panel?, fold, inner, angle?, bend+, hous+, form+, mov+, undercut+, engag+, member?, side?, face?,

slant+, inward+, direct+, curv+, enclos+, slid+, shap+, join+, adapt+, connect+

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

paragraphs [0032] to [0062], the figures 1-5

document

X [US2005127566A1 (Chotard) 16 June 2005 (16.06.2005) the abstract, the description

A CN1251476A (THE WHITAKER CORPORATION) 26 April 2000 (26.04.2000) the whole

[ Further documents are listed in the continuation of Box C.

X 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)

“0” 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
28 October 2013 (28.10.2013)

Date of mailing of the international search report

07 Nov. 2013 (07.11.2013)

IName and mailing address of the ISA/CN

The State Intellectual Property Office, the PR.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer
GUO,Yongqiang
Telephone No. (86-10)62412084

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATTIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2013/071064
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
US2005127566A1 16.06.2005 US7429172B2 30.09.2008
ES2268581T3 16.03.2007
DE602004001569D1 31.08.2006
DE602004001569T2 05.07.2007
FR2863543A1 17.06.2005
EP1543942A8 24.08.2005
EP1543942B1 19.07.2006
CA2489797C 01.11.2011
EP1543942A1 22.06.2005
CA2489797A1 16.06.2005
CN1251476A 26.04.2000 TW404601U 01.09.2000
EP0955796A2 10.11.1999

Form PCT/ISA /210 (patent family annex) (July 2009)




	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 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report

