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DESCRIPTION

[0001] The invention relates to a bullet projectile resistant drywall. The bullet projectile
resistant drywall structure can be used for building a bullet resistant separation wall or for the
construction of a bullet resistant ceiling.

[0002] Bullet projectile resistant structures are made with many materials. A brick wall of a
thickness of 24 cm, for example, Is projectile resistant. However, the brick wall has many
disadvantages compared to a drywall construction. Herein, the term drywall structure or dry
wall construction denotes any structure or building construction with a frame substructure with
building panels or boards mounted thereto. The static advantage of a drywall compared to a
brick wall is due to its reduced weight. Most walls in a building do have to withstand any forces
from above so they can be built as drywall construction of comparably low weight.

[0003] Handgun bullet projectile resistant drywall structures are known in the state of the art. A
conventional handgun bullet projectile resistant partition wall structure comprises a
substructure of drywall profiles (metal profiles) which form upright studs. The upright studs are
fixed to drywall profiles which are mounted horizontally, extending from the bottom to the raw
celling. Typically, the distance between adjacent upright studs is about 65 cm. The upright
studs comprise parallel extending flange portions having an outer surface capable of attaching
boards (building panels) thereto. Both parallel extending flanges are connected via a base
portion. The parallel extending flanges and the base portion can be arranged in a C-form or a
U-form.

[0004] To achieve the handgun bullet projectile resistance for a separation wall, it is known to
arrange Inside the substructure, 1.e. only In the space formed between the base portions of
adjacent drywall profiles, gypsum fiber boards. Inside the substructure (separation wall) means
that the gypsum fiber boards are arranged so as to extend between the drywall profiles, only.
The gypsum fiber boards stand between the base portions. It iIs uncommon to fix gypsum fiber
boards to the flange portions of a substructure because of their high weight compared to a
gypsum plasterboard. For example, the gypsum fiber board with the product name Knauf

"Torro" has an areal density of 42 kg/m?. Moreover, the gypsum fiber boards cannot be

mounted like gypsum plasterboards since conventional screwing i1s not possible without pre-
drilling.

[0005] Known structures provide projectile resistance performance of class FB4 (BR4 English
language equivalent) according to DIN EN 1522 which is the highest class of protection against
hand guns. EN 1522 i1s the Euronorm standard for bullet resistance by which structures are
tested and rated. FB4 (BR4) resists 3 shots of a handgun .44 Magnum FJ (Full Metal Jacket) /
FN (Flat Nose) / SC (Soft Core) of the weight 15,6 £ 0,1 g from a range of 5,00 £ 0,5 m having

a velocity of 440 £ 10 m/s and an impact energy of 1510J.

[0006] Tests have shown that conventional separation wall structures of the above described
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type are not suitable for bullet projectile resistance of higher classes. In fact, test shots with a
rifle, in particular the sizes of the formed shot channels, on those handgun bullet projectile
resistant drywall structures lead to the impression that no drywall construction would stand a
rifle bullet projectile. The next class higher than FB4 i1s FB 5 (BR5) which is the first class for
the resistance against rifle bullets. FBS structures resist three shots from a rifle in caliber
5.96x45mm NATO FJ (Full Metal Jacket) / PB (Pointed Bullet) /SCP (Soft Core (lead) & Steel
Penetrator) of the weight 4,0 £ 0,1 g from a range 10,00 £ 0,5 m having a velocity of 950 + 10
m/s with an impact energy of 1800 J.

[0007] There 1s a strong need for drywall constructions with increased bullet resistance
compared to the state of the art. Killing sprees and terrorizing assaults are mostly carried out
by use of rifles. Hence the handgun bullet projectile resistance is not sufficient and structures
with rifle bullet projectile resistance are required. One specific field of application are structures
In public buildings (schools, police stations, court buildings, etc.). Further fields of application
are easily conceivable.

[0008] US 2007/245933 A1 discloses a bullet projectile resistant drywall structure with the
features of the preamble of claim 1. US 5 279 091 A discloses another bullet projectile resistant
drywall structure.

[0009] The object of the invention 1s therefore to provide a bullet projectile resistant drywall
structure, which has a bullet resistance performance for rifle bullets and shows the advantages
of drywall constructions. The bullet projectile resistant drywall structure is to be used
particularly in public buildings which are accessed by many people.

[0010] The problem is solved by a bullet projectile resistant drywall structure with the features
of claim 1. Preferred aspects form the subject matter of the dependent claims.

[0011] According to the invention a bullet projectile resistant drywall structure for building a
separation wall comprises a plurality of drywall profiles arranged in a manner so as to form a
drywall substructure capable of attaching building boards thereto. Each drywall profile has a
base portion and parallel extending flange portions having an outer site capable of attaching
building boards thereto. A plurality of inner gypsum fiber boards Is arranged between the
drywall profiles so as to extend between the base portions of adjacent drywall profiles and a
plurality of outer gypsum fiber boards iIs directly or indirectly attached to the respective outer
side of both parallel extending flange portions. Directly or indirectly attached to the outer side
of the flange portion means that the boards can be fixed to the flange portion face to face or
through another layer that i1s arranged between the flange portion and the board. This layer
can for example be a metal sheet layer.

[0012] By providing not only the inner gypsum fiber boards but additional outer gypsum fiber
boards to increase the overall number of gypsum fiber board layers (i.e., the overall thickness
of gypsums fiber boards), the bullet resistance of the structure i1s Iincreased compared to
known structures having only inner gypsum fiber boards arranged inside the substructure.
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surprisingly the improved structure has shown to be capable of resisting three shots from a
rifle in caliber 5.56x45mm NATO FJ (Full Metal Jacket) / PB (Pointed Bullet) /SCP (Soft Core
(lead) & Steel Penetrator) of the weight 4,0 £ 0,1 g from a range 10,00 £ 0,5 m having a
velocity of 950 + 10 m/s with an impact energy of 1800 J so as to comply with FBS. To have
gypsum fiber boards attached to the outer sides of the drywall profiles has the advantage over
the prior art structures that additional layers of gypsums fiber boards are attached on a known
substructure. A structure according to such a construction principle is not yet known because
of the conventional drywall profiles have been deemed not to be of a sufficient strength.

[0013] A preferred aspect relates to that the plurality of inner gypsum fiber boards are
arranged In two Individual layers extending parallel in a longitudinal direction of the drywall
structure. The gypsum fiber boards of a first of the two parallel layers are arranged staggered
with respect the gypsum fiber boards of a second of the two parallel layers so that there are no
common abutting edge joint (Jjoint formed by the edges of abutting gypsum fiber boards)
completely extending through in a cross-direction of the drywall structure. The abutting edge
joint i1s formed by abutting adjacent gypsum fiber boards. The cross direction is the direction In
the thickness of the structure and hence, the main direction of the impacting bullet. In this
construction the joints formed by the abutting gypsum fiber boards are arranged in an offset
pattern so that no common abutting edge joints extend across the drywall structure. This Is
achieved by a displaced arrangement of the parallel extending boards (boards).

[0014] Advantageously, the gypsum fiber boards of a first of the two parallel layers are
arranged staggered with respect the gypsum fiber boards of a second of the two parallel layers
so that the adjacent abutting edge joints of the parallel layers have a respective distance of half
of the length of the gypsum fiber boards. This allows arranging the inner gypsum fiber boards
comparable to a brick wall while a maximum bullet resistance Is achieved.

[0015] For an improved strength, the bullet projectile resistant drywall structure further
comprises a sheet metal layer arranged between the plurality of outer gypsum fiber boards
and the respective outer sides of the parallel extending flange portions. The sheet metal layer
IS screwed to the drywall profiles and the outer gypsum fiber boards can be attached to the
sheet metal layer by an adhesive. Hence the screwing and in particular the pre-drilling of the
gypsum fiber boards i1s not needed.

[0016] In one additional aspect, a gypsum plasterboard layer is arranged between the sheet
metal layer and the respective outer sides of the parallel extending flange portions. This allows
to further increase the bullet projectile resistance of the structure. In specific examples further
layers of gypsum plasterboards as well as sheet metals can be used. The sheet metal layer
has a thickness preferably above 0,5 mm.

[0017] The tests have been made with gypsum fiber boards of a density above 1200 kg/m°.

Best results have been achieved with gypsum fiber boards of a density above 1500 kg/m® and
a thickness of more than 28 mm. The product "Knauf Torro” Is a gypsum fiber board of a
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density of 1500 kg/m° provided in a thickness of 28 mm. The tested structure consists of two
parallel extending layers of inner gypsum fiber boards and one layer of gypsum fiber boards on
each of the outer sides of the parallel extending flange portions.

[0018] In the following the bullet projectile resistant drywall structure according to the invention
will be explained in more detail with reference to drawings. Like reference numerals denote
similar features throughout the drawings. Aspects shown In the drawings can be connected
and combined with each other in any technically possible way.

[0019] In the drawings Is:

Fig. 1
a vertical cross-section of the bullet projectile resistant drywall separation wall with a
sheet metal layer;

Fig. 2
a vertical cross-section of the bullet projectile resistant drywall separation wall with a
sheet metal layer and a plasterboard layer;

Fig. 3
a vertical cross-section of the bullet projectile resistant drywall separation wall with only a
plasterboard layer:;

Fig. 4
a vertical cross-section of the bullet projectile resistant drywall separation wall having the
outer gypsum fiber boards attached to the drywall profiles by an adhesive; and

Fig. 5
a vertical cross-section of the bullet projectile resistant drywall separation wall having the
outer gypsum fiber boards attached to the drywall profiles by screws.

[0020] Fig. 1 Is a vertical cross-section of the bullet projectile resistant drywall separation wall
1 which shows the advantages of the invention and complies with projectile resistance
performance of FBS. The structure comprises two individual sheet metal layers 4 to provide a
good strength and good workability.

[0021] The Bullet projectile resistant drywall structure 1 comprises drywall profiles 2 (only one
IS shown) having a base portion 22 and connected thereto parallel extending flange portions
21. The flange portions have outer sites 211 capable of fixing gypsum fiber boards thereto.
The depicted drywall profile 2 is a metal profile which represents a plurality of drywall profiles 2
arranged in a manner so as to form a substructure.

[0022] A plurality of inner gypsum fiber boards 32 are arranged parallel between the drywall
profiles 2 so as to extend between the base portions 22 of adjacent drywall profiles 2. In this
representation only one drywall profile 2 is shown, however the arrangement between the base

portions 22 can easily perceived. A plurality of outer gypsum fiber boards 31 are respectively
attached to the outer sides 211 of both parallel extending flange portions 21. This structure
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provides four layers of gypsum fiber boards 31, 32 which are to be penetrated by a bullet
travelling in the direction of the thickness of the separation wall. The gypsum fiber boards 31,

32 have a thickness of 28 mm and a density of 1500 kg/m3. For better processing the sheet
metal layer 4 (thickness 1mm) Is arranged between the plurality of outer gypsum fiber boards
31 and the respective outer sides 211 of the parallel extending flange portions 21.

[0023] According to the invention by providing inner gypsum fiber boards 31 and outer gypsum
fiber boards 32, the strength of the structure 1 is increased compared to known structures
having only inner gypsum fiber boards arranged inside the substructure. The shown separation
wall structure 1 1s capable of resisting three shots from a rifle in caliber 5.56x45mm NATO FJ
(Full Metal Jacket) / PB (Pointed Bullet) /SCP (Soft Core (lead) & Steel Penetrator) of the
weight 4,0 £ 0,1 g from a range 10,00 £ 0,5 m having a velocity of 950 £ 10 m/s with an impact
energy of 1800 J so as to comply with FBS.

[0024] Another example for a structure according to the invention is shown in Fig. 2 which is a
vertical cross-section of the bullet projectile resistant drywall separation wall 1 with a sheet
metal layer 4 and a plasterboard layer 5. The gypsum plasterboard layer 5 1s arranged
between the sheet metal layer 4 and the respective outer sides 211 of the parallel extending
flange portions 21. The shown sheet metal layer 4 is sheet metal of a thickness of 1 mm. The
plasterboard layer 5 Is separately screwed to the profile 2 with screws 23. The sheet metal
layer 4 I1s screwed by separate screws 24 to the layer of plasterboards 5. Additionally an
adhesive (not visible In this presentation) can be applied between the sheet metal layer 4 and
the plasterboard 5. An advantage of this structure is that the outer gypsum fiber boards 31 can
be fixed to the sheet metal layer 4 by an adhesive applied over the entire contact area and no
screws and pre-drilling 1s needed. The arrangement order of the sheet metal layer 4 and the
plasterboard layer 5 can, of course, also be reverse.

[0025] Another vertical cross-section of the bullet projectile resistant drywall separation 1 wall
IS shown In Fig. 3 with a plasterboard layer 5. The outer gypsum fiber boards 31 are fixed to a
layer of plasterboards 5 by an adhesive. The plasterboards 5 are screwed to the drywall profile
2. This construction allows to avoid to fix the outer gypsum fiber boards 31 without screws and,
thus, without pre-drilling.

[0026] In Fig. 4 and Fig. 5 the bullet projectile resistant drywall separation wall 1 has been
constructed so that the outer gypsum fiber boards 31 are directly attached to the outer
surfaces 211 of the flange portions 21 of the drywall profile 2. In Fig. 4 this Is carried out by
use of an adhesive (not visible In this presentation since only a thin layer is applied) and in Fig.
9 this Is carried out by use of drywall screws 24.

REFERENCES CITED IN THE DESCRIPTION
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form part of the European patent document. Even though great care has been taken In

compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
liability in this regard.
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Patentkrav

1. Kugleprojektilmodstandsdygtig torvagskonstruktion (1), hvilken tervagskonstruktion omfatter en
flerhed af torvacgsprofiler (2), der er anbragt pa en made med henblik pa at danne en
torvagsunderkonstruktion, idet hver torvaegsprofil har en basisdel (22) og dermed forbundne parallelt
forlobende flangedele (21), til hvilke der kan fastgores byggeplader; en flerhed af indre
gipstiberplader (32), der er anbragt mellem torvagsprofilerne med henblik pa at forlobe mellem
nabostillede torvagsprofilers basisdele; kendetegnet ved, at en flerhed af ydre gipsfiberplader (31)
direkte eller indirekte er fastgjort til de parallelt forlobende flangedele, hvor den
kugleprojektilmodstandsdygtige torvaegskonstruktion yderligere omfatter et metalpladelag (4), der er
anbragt mellem flerheden af ydre gipsfiberplader (31) og tilherende ydre sider (211) af de parallelt
forlobende flangedele (21).

2. Kugleprojektilmodstandsdygtig torvaegskonstruktion (1) 1felge krav 1, hvor flerheden af indre
gipstiberplader (32) er anbragt 1 to individuelle lag, der forleber parallelt 1 en laengderetning af
torvagskonstruktionen (1), og hvor gipstiberpladerne 1 et forste at de to parallelle lag (32) er anbragt
forskudt 1 forhold til gipsfiberplademe 1 et andet at de to parallelle lag (32), saledes at der 1ikke

forlober nogen feelles anliggende kantfuger pa tvears af torvaegskonstruktionen (1).

3. Kugleprojektilmodstandsdygtig torvaegskonstruktion (1) i1felge krav 2, hvor gipsfiberplademe 1 et
forste lag af de to parallelle lag (32) er anbragt forskudt 1 forhold t1l gipstiberpladerne 1 ¢t andet lag af
de to parallelle lag (32), saledes at de nabostillede kantfuger at de respektive andre af de parallelle lag
(32) har en tilhorende afstand pa halvdelen af gipstiberpladernes langde.

4. Kugleprojektilmodstandsdygtig torvaegskonstruktion (1) ifelge krav 1, der endvidere omfatter et
gipskartonpladelag (5), der er anbragt mellem metalpladelagt (4) og de tilhorende ydre sider (211) af
de parallelt forlobende flangedele (21).

S. Kugleprojektilmodstandsdygtig torvaegskonstruktion (1) ifelge krav 1 eller 4, hvor metalpladelaget
(4) omfatter metalplade med en tykkelse pa over 0.5 mm.

6. Kugleprojektilmodstandsdygtig torvaegskonstruktion (1) ifelge et hvilket som helst af kravene 1 til
3, der endvidere omfatter et gipskartonpladelag (5), der er anbragt mellem flerheden af ydre
ogipsfiberplader (31) og tilherende ydre sider (211) af de parallelt forlobende flangedele (21).

7. Kugleprojektilmodstandsdygtig torvagskonstruktion (1) ifelge et hvilket som helst af de

foregaende krav, hvor gipsfiberpladerne har en densitet pa over 1200 kg/m°, isar en densitet pa over
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1500 kg/m”>.

8. Kugleprojektilmodstandsdygtig torvaegskonstruktion (1) ifelge et hvilket som helst af de

foregacnde krav, hvor gipsfiberpladerne har en tykkelse pa mere end 28 mm.

9. Kugleprojektilmodstandsdygtig torvaegskonstruktion (1) ifelge et hvilket som helst af de

foregaende krav, 1det konstruktionen bestar af to parallelt forlobende lag at indre gipstiberplader (32)
og pa hver af de ydre sider af de parallelt forlebende tlangedele (21) ¢t lag af gipsfiberplader (31), 1det
gipsfiberpladerne har en densitet pa 1500 kg/m° og en tykkelse pa 28 mm.

10. Kugleprojektilmodstandsdygtig torvagskonstruktion (1) ifelge et hvilket som helst af de
foregacnde krav, hvor torvaegskonstruktionen modstar riffelkugler ifolge FB5-testen 1 DIN EN 1522



4

\/\\ . o

DRAWINGS

19;*.&;0»4,003'0 » tti.avbttldﬁo kg 5 ¢ ¢ F b B Ot b EOAEEY B OEA A LEDEAEEID b:aa#bbtb‘lo#&»({g}boa:a&
h.‘.qg.t..’pgoggoogo;.‘..o’4¢gaoog§st¢ nglQQQQQa.lol‘4.0001000OAAOtCIIICCOQiOOIOQQC0000000..0!0
T N NN EEREEEE E R ERE I IR SRR S O SR S S W rlbtttvvt*t‘#"ﬁ"'*"'O**‘0*'“?'00*1'*“"”‘1"*"“*

LR A S IR L B B AT R R B O A LR I AL B B LR I B

& ) 30 548 3 F &P ol b 3Kk ESE P A EDEAS AT S PNFIE S ARV P pTAFS PO PFYER
'. Q.."’."...""D ".‘."'."'..."".'."".7""... v
A 4 & # B E A A R N & a4 Rt &b at bt EDIAPAAIDIA ARSI s

Y F ww e Py kS #ED AR ERET RSP RSN TN PN RS YT PE S SR E R ey
N2 @ 87 6% 4 A A A0 TP & a4 s FEFaas s TR ANST SRR EF TN A TESd e

19!D-Q-nvosocvvoccnwuo*ov-«p&sonp'!’ona.wo‘b&#dooou-avcslwvoo.-;bu#ao.onwuvo:sal-ao;co-uaos-»u*qQ

4 0 ¥ PR BE OGP RNE AP PR RE A RSN AN A AR A Dd‘0GGU‘ﬁ000.9.‘0.'6..0.00’.%"4.’5.?!1’..O"Q""ﬂﬁ.

Bad " s .
= pmcmmesmge oo

. L
Capiialiadio i doaren s s, e plwasmbpr Cinverin =

g * v s a0
e & 2 ¢ * &
"I 3K

-coqo*tbg“tct.b#!'dOlbtéﬂooolbitttﬁcﬂbtl00b0~
S PP I LD I PEB IS AT EPBU NPT R IE LI IO PRI I RO st a b R R EEE I EEE N E N IS I IR TS N I I R S
P 44 T PRt RO DI DT S EFT RPN OENES D 60l:rlo«coqoio-:_O'Dhbtliaollol00,0}00000-!5!
.Qqngoq01.911ca;.q.qpc,...oqso.."-o.p*'wqfootv.-orcv.UQ&&Q-QQtupn‘;o.-su.ooo90.11(00##«09#4n0

Jh 6 6 5 80540 608 ca1s0e0dtisndtsssedrtosasrstue

«Qoubco-onoc.«;&4“&0n’.ht.a.‘aas.na.oilﬁ-a.tall ;l?l.qow*@."ﬁ"tﬁﬁb-"'!'ﬁ0'l.'fllOQOOSG-CQOCDI‘lIlihil.

vv#w&q_orcryus.o--sv'rv-'a_vtv-r#b’.ﬁvt».}%#d_'r!'l"'lol”-b
T N IR S I N IR N O I S SR R N I R RN IR N IR R B I I N O BE R B RE BN IR OO'I.OC!O.'&.’..9.1.0'.0"0‘I'...’!Q.I"ZIOQOO*."_!".’

EEE AR EE EE NENEE Y I IS T A A SR U N S AR I B R R L U Y Qxvoogas-oéo,coattbélptvobo-t_o'o‘OIOOQQO'QOtOG‘O«DI,O

O ¥ E N PITCPYYCN TRV N TS FY PAPNTI VAR ATETTITAYRT Y &Y

0
— — ——— 1 Gt ——  *e® om s

,.“M_._._n———-amsmn.ﬂmu«muumnuﬁuwu

P e e .-.,......'.. .'..'....,_.. e, M § 0 i AP A IS P8 P AN 1 .,\01’1-1-\4-

;'qu"'.-'v...’nt.q¢‘-gy«.¢.ttsnntqgrﬁoﬂtgﬁ00’.’ ..l".v-i*’oob&v.&..qo.o.toqo.rr!!!i.###*‘b#b.

Y EEREENITIEIRIEIE NI I EIE I I W A I BN N BN R NN N N A R I N AR A A
K WO ® F % 3P E W PFYTEIFYPWMY NG s A NN N F YN EDES TN AR d N b4 00
-;.Qosoitqnb.aot..ldbé..o..t.l‘..’l00’0’.'.‘..’
.’.Qc»yo‘p;Q";&sb..gQtou..oootu.qcltnti&af%itbt
%‘Q‘Oltb.totib06000"'0#0&&0!0.#’00*!’.0.&!'!

@ A D T R P A MRS AN P F A AR AL SF T NAE S G P S NS E M e WS SR

P EE R EE R R Y T I e O S S N S P A R
.oucocqo'l'.'nnao&wtowvottttttO'OOD.’C.'OOOOGO'?*.'O'E
0&*0&&0000‘&0...lb"’&lt'OOOilb-‘-'i‘iltitl&l&é!'.
90&.?'90'!'1’”'004‘0?.000’*"9.»‘6’00'0‘00'!"#./
Q&*‘Q&ﬁlh..lh.tlll’dI‘b‘.ﬂ...l.l‘q0'*‘**‘.0'.
cnowppcoao*o*oootortt»toooiovoﬁOOIrO-tiitllti

P A0 A A a.sdh A& & A D BPDEPF AaF et HP S EAE YR TERNTY PEPREE S

PNASIaIZ A A AVAAASAAAAAY IRIIEIE Y Y= 1R

YR AR R EE R RN EEEEE R I NI N I I I A IR

Qtp'CCIOOQ'P""dﬂ'Qbé'.'ﬂ*.“""""'"‘Qh'ﬂ*"*.Q

-9 B % ¢ ¥ N &R F oW
A W B R & A B EE &f
4osoooaotbrwo-av"*QUOQOOOODOICO0#"'000

us..on-s-n hll.ldltiIOQI-OOIIOIOOOPOCSGO

é.'-.."ﬁ’!’0..".‘0”!“9‘900"0"5"*"..0

BN B I B NN NN I I
& * O % 3G «H
sarr et et oraletrei e
R ERE RN N

A N E R E R E X IR I I N P Y R R
® 3> & 0 o 4 ¢ 2 * ¥ & ¢4 4TV >3SH ST S OP VT Y B POV ST
G0'.!1*93'.0?400.’?010}04UC'&.OOO.."QO
o.s‘omu'osovqunop'o:'{

_;;»w'

PP EP AN AP PR T A AT BB PTILE PN LI LY RN
'R NEEENE RN A I I B IS R IR R O SR R R B A I B
.q.),y..td‘_ot.blll‘oi.gl‘.‘-.b_ﬂ...".!."&‘_.'-.-‘

A E R EE R EE N E N NN T R AP RN

1 23 .

P Y Y Y E N E N E Y Y EEEEEEE D E Y e e e e BT R RN N I BN I B B L B N B R B N B B B N B B
C AT $ O 3 & R U PP PO UG AN 1 € FEB I O 0O P €0 3 & 9083 80 &% 423 6% R F B O &4 €646 600346088 563680886848 4% +FTkbatsiqrs
'.‘....g"-r?*g..-..’.;g"p..."‘gto.SQ.hhﬂoIAIb.l.ll‘-‘.l.‘b‘.8'“.......‘"0.""‘..‘.‘9."‘."..'0"'l
qtcc'.‘sovvoto”oogaavfoo§ptioo#f&ofoo»qatuoioooot;';q..ootui‘o.99vaootaos-o00-9t‘roooo44+00tbt¢001040
q.q...--bn:....uua..-.‘A.'s-t.ttﬂﬂpi.tbtlltOOIQIOOOi‘*‘.‘#"UOiGPIQCUIIQ'0"O."U"'.G'GO?D'f-.OOQ*'

qnq.ctovotvtoto.t4{900..&0.01,.4aoq&rototocQéq‘;.booﬁlictf0&0;.0!000000#0.3000‘QOOOOIOOO»O.##A‘

."oqg.c.sﬁ...’.‘f“..0‘lo.t.l‘l..."t.o..t.‘...’3*‘!.9'"PO‘.‘9”"‘."VQVQ'.‘..‘*""f’-""0-"’
vbwooréicooﬁcto-swf09puoétooctf‘ooooosbowoioafJothoocot'catletoqtooQAaooot;oo&q*dyoﬁctbo-aioa

. . . 2 . (] Ly . . . .
e e s e 14 4 P+ ke A A A S M B S sw—-\'n——-—--' = VOV AW - - v - - . ' AN

e e e s e e . o 4 1 . s LI v AR . st pim oy ey () e | AR A (AN 118 YR MPa BB A Y Y1y —_— o 1 e S, sl e Wl S S AN | L N LB WL IINA N SUN 1 T o ey | | [rege— Afdeaiidele e & ARA BALS VA A BASR 1 B VIR WAV I “ERVITIE R Y TP
—es 5 q g Dty g Joee PR ) . . . * . .

A 80 MANAAS EVAAA 1 8 SAAATIA? SAPY S T T L L L e o L —t—————— t i bl e Ty vl g P Arvariy Pyl D L L G T e A rr o rs TED PRt ety oy A yetpeiepen. ettt sy e w—b—— bbbl s+ e H AT S e
PP ——,

N . . ; Y ' ; i . _ .
LTI AR I A B AR T N A R S I N A PN B N A L I AR O O O B 'l -ﬂaaf
IR R N R I AR I I I A O I I I U I B I IR IR DI LA L 1-’t’+l

ooaot;o»vrroc.aoooiticaoosvvic!ﬁécocv-q
..06“.ﬁﬁ.‘.l“.-.‘.“.40‘.‘."‘.*“1'5.5..
R R EE R E R E E R Y E R EE YR E N I ' B B B BN BN R N N N N _]to!ilivllOOOO'%'b*p""flv.l"{JW'O*JQ***’*O"
...".’..ﬂ'QQ.Q'"."....."-'.Q."’."**'**.*'qr'.’.'.p.:'* .ﬁ-VQ'.'..Oii'f'.'l.'..O.IIQ'O.QGQ.'Q'..VQQO.DC'_-"’l&..'bﬁt'ﬁﬁﬁ

B ke s B AR AN N ANTIREEARS S EALE S EAPIIATASARNEE RSP P YR RN RO N R o ke A h SR AE S D AN KT A AR NN Y SN

n.ooouocatatoolhOt&tl.llQ.#!OCOOOQOCOlO*O?O’R'
:uqooqoocacccoatoobootaooooé.ﬁttl*t‘.colib!btl‘

P9 F C FPFP PE I P IV T 2% BPEDETETI TSRS RN ETEYES R RN

|
i .
PR ww me el 4 Y s R S Y R Ty YR ENS BV AIAYTY s ‘lﬁ'*‘0”""0'0'""'**9“*"""'*"'""“""""""'*""
i
.04.‘.Q...u‘.blblh“h..l‘.‘6"."..‘.'..“.‘.”'..

L Wt e N Tel e e el e Teele st el s s e v e o e e

et A W A P 4 DA 10 W8 P P AN i S o e l—r

._.__,._\._._,.._..._.,._.\_‘“m.,,.,,.‘.,‘,,,“‘,,.,.““‘,.,,_"_.——'_.&_n.uuvuuw-.;na..-\mus"-v.-wa.»a—‘van-vvu
« 4 .

g,...¢*....,.¢....0.....p..(.-@.;g,.,ouu.-.....;q..uoptt.QQ.q..-i‘ﬂpnt:tbnbebltliq.l’;tipiiﬁl0*0&1‘*”!
P AL EPAT A S FIFPIIREOP RYAINIVIISEFITRESPET OIS ITR VYD Y EE E R EEE N P EEE Y N Y I IR B R RN N A
&'ao-aoqsuvo;'c;.p--.cﬁt'-*.&-'.’o'-u-on.pqa'wuqs.sc.ano. T T P E E R R R T T T S T T T >
bIOOQOQOO’00!.lD"QQQ.?‘"POQQO’I’Q’."§QOQQQOOO L IR L B O N SN B BRI B R pot'tptosfoo.w.go»oti'o_’cqcowt.siv0*0}
2P G4 040 d 6621 HAEBERECAAAN LIS LPRAERANANEAI It anad $ 4 DAL POELF L ELTERNRAIFIN AP EPEFIOPET AV I VA TN IR
L oot‘poqmigydqqn4516~0010o90t¢u»€b99100009rIQOJ

'R EA B X B R T N B A N R R RN R RS RN R Y N N BB RN R B N R B N

o RS A e E PA KW R K RS a4 A E A d R a3 a bk aaa ks dEARPA S

A N N I N N N R RN AN RN NN N R RSN N

B e Ue > e YA s T AP ® AT IS T P PSR DAY PRETE
bl:t_b '0.0'0000r¢‘.Q¢t¢¢ib&.t#blt‘tt.!t#'0»'#0-'0#0

e e s e ———

3-8

oo mien § Pt Tl o o T AN AP AN MY P 1T | PO 0% PO ™ e 83 =3 | T A Ui ey e § b Wooe g e ) Ml e W T Y WS WTAWY FFY WP § 8 L) P § PR £ AN § At ) 1 Py Py | U, g ey e | + 11 909 s M) B PAPASASAA A TAPAr A BRI L n iTmr e gawy, V—— ¢ 5 e co .

" M b i “ b bt e e H ]
A b el W IR AY T % A AR ey I EEEL L B . '... LT , Semee e e . .Z.'.. i * ....'.: - sem s s A A ety he . |An-_\ <. u-.u\( evete gy Srymrrpeigilani i e . ®ss sohe --—‘ com wde ‘—\.-J‘-\.-‘—-’v-’—‘h-"‘ INIZPAATAIN. -"V“V " '6 e
' . . .

I I R L L I NI
R R IR R E R R R R R E Y

" & b &F PP P PE A A ELTA Rt NN AE L ST R YA
E R R EEE YN E N E T I I SR S I N WS S B NI SN I B B I B S L
ttlo'b'tQ’d.’t'll't..OQ.DI:.'Q""Q."--OQ*".-.-'.'l.‘:.ﬂ.'p"
R R E N R S R S N AR AN AL BRI I U S N B AR SRR B I b S &8ss s el BidrdarseiaddbrerEIEERACAN RN
RN NN T EE IR TI I I R N S R RE I I R 2 B R 00 A A IR AU DU L R L I AR I SO SR SR S AT R R R A A X R R R
P 1 L6 P 60 B AR S EEP I I OIEDD LD GNIIINArOLEPEOESIDBEILBIEOGISOEIBARES ' ' WA AR RB Gt G AA S ER I IN AN EPEIIPTIL R

* & ¥ E PP G RR S e AR A A ST .

L P P ¥ Y e TRe X A P N 4R A DS Y E YO PR R T ST LN

(BRI N N NI R RN NENIENE RN NENREENEENNESEE NS S S A I I SN R

S I O R o A I R A N IR NI IR A B LI B A R R

YO R PEYST AL ST I EE NS L e

Fig. 2

'"’C'l§t'.’l!’0”'9?‘1”'7*”'“F"”’O"‘!O'lFD' >

e N N E R E R R
’-'..Iﬂ"ﬂ».i..ﬁ.i.\l’h..l!t.tl‘ﬁ.lﬁ‘-—/

DK/EP 3283714 13



2

vcocn«antopapo«ooooacvw»oao.o-ao-!o"a‘!«a'b --o.a--qa.;'a-u-'ao--co't--ssstao»ttttgoccancrttcoo-rco&ni-ioct’
T E P R R R R Iy e RN R R N N N NN RN AL LR RN AR E RS
{.p,...g.p.,..,.‘,,,Q’.-’..h’....qv"'qiqoqo-000-0&&500‘..?‘0‘!.9‘OltI"..l’.”"?‘"O‘P*f"’*"'ﬂ
PO AL O PA PPV A2 DoVt tORFRBIBIRIIEITIATANINDIOGEY BEEE R R E R EE T EEE T E N N R N IS R R BN I N O BN BRI N I B AR L AR
,,'.g-;..:,,g.gpp,‘,c'Qw;’.ochp,;go’_tqoﬁthq- 'ENNFNEEREERDEEXEANERNY IR BN B I B B S N N Y BE NE N N B A BN N B N R N R N B BN AN
q-oasiLd4i1‘sqs1a-aooawot}olcfovioi;-9903~v--t-o-ttt-ototroooos«c#at&ua'ototott¢os;oorv»aaoooqk\
.._‘,.‘..’..9"'.'.’.4.‘......,....'Q.‘."..‘.«*..‘ g,c\c.o.qqquwpuu»dtt&‘l‘l’lﬂ..:l’t’i.iii‘iltllf".ll.

a2 b ashithkBaradantllsédadroRPsrtrarIvaaecseovy ot«c.#vtttoantorttth-ateuo:zOODbbibq’&fotc.htuthoqoclr
. - * - . * ” F

. . L . . o . . . . b
A bt A B e e LY A WAB 1 4 AR 1 T e e P = o b A, & A RS 3PS ey M8 11 P 24 § AP YN i e e = e e s M VA B 1

UL BN ﬁ

s ¥ ®» d a0

01‘00’6’.IQIO!Ctl!.l'f""?""!'9"""‘

S 1 BW e s e r N dE Y AT EED S PG N4 A arasE

Y Qe e P PP P d 1l ¢ GIRIGPF Pl et TSR HE A YAy
P A I AR XA S S L O E EDFNE DY 51 69 I P PRV PN P d a s T arE Y 49
EEEEEEEEEEEEEREFNYEERIE NI BE I BRI B A B A LA I N B AE NI AL B ARy R AAATAIAG NP EFPAT P RIEFITRER T TIIOANIITFER T
,ottclbecqvvll00GO.I.Q50$11Q4QQOQCUDS"'.Q'o.sca’ v;.no-dgloco...nfpn’foll.stoﬂo.'owoi-otpo‘-Q*otqu
;..@’ﬁ.,.gqg,".,".‘.“s'ygs.”:.QO".O..O..GA“"GO N EE R EEEEEEERNECEEERYFEE XX NI N I N I I RN B B XA B RN B B BN B RN N
IIO'Il.l'ﬁlﬂit"b'?V'G'l."."*.'.'*"'9."."""""10
.Joggaoio.ﬁls.qgco)oopopg6¢$pifooﬁ}upjcoi;w{4n

‘P 82 I PO AN TR A AR CIGRERG PRI EIEP R EH RN U ST

W PR R T Y ADP ATV T AR N WS R ERET Y RTYSRN S P EE AV VRS
0Qt&l¢’0!§!00"0D;ll!."’0"-‘!.'0"0!"991!!”’.09&

a4 H P L. & .3 N A¢ AN AR F RNy o4A e PO aAd AR AN d s kL A EE A AR

Me '3 2 4 4 v b 4 % NGB ® S P RS L as b HADBE SRt AN A E A

% P 40 U BASDEFPP T FEE Y NACR T F R R rY AEA NN AR D ET PR Y Py SN
*0'000060.00.0_00'OOZQ.OOOOQDD_ULO_JQCOQOI“OG-I&CCObit! S EE P BRI P TN RPARND PR e IY PRI SFTEATEIS BT T TSRy
: : 4."’-1020;ooo'qb'oo‘.u.'ooo..'tuluoﬂ-.ttv.totbl.\.lllo
Q.F._-'-’i”iit.l‘.'.'OO’".f?’t’_Q'.QQCO"ODOlbb*‘f‘ll'OOOSD
.ou-uaarl:fqs.c't'tlttltdi'l.iOlﬁbﬁ.bvii.l"'l‘l'*"."'!.'.'
.pnsovrtco.tooutoiroot9ﬁrst¢¢i$0iutvothoso@9.
T EEER " EEEEREE AN Y R E TR N RN R NI R N R BB

.i-n-u&voatoao&ovitaétuts:&¢©0Qp-bv§Q¢occﬁcoo¢

;*94.1ggqquv'pvt-o9-q".$vtll."i':l.9¢DC**'N""".".".""‘
i;;,.ooao,.a;;4,ooao‘éﬁ'oI’Oicgd‘lilibillbl&.g‘g.
FPEETSEEFEEEEEET I I - B B BN B AR B R SR B R R R N I R S T I L B
4.9,’94.*9'5-;.;tbcooioblpctDsbztt.§.lltoltbooc
Qb;t*l*tl.’t:..Qpc--o..:rvv-'#‘ﬂﬁiornooinootio
1:..“’...o."‘l.‘QI.A.}...Q..Q.‘.‘.’....".’..‘.’

|
1

AL -~ ey

t!l&t-if'&t‘CD.:!ID’C.OCO‘Q.‘.O!Ot#bo#’céﬁt\b.'éootqoaO.t'#* q_.gb.o..uoa:qntt‘ao..oi_o&D'oalocb"i.o.t.dt._&'bl‘a'o-g
N E R E R R R R E N A E T EY Y T E T N I S BRI I B B B BN 3L B O I B B B B BE B R A ‘0"flr#lovOOilocfovllo’5900090004".05'*0
‘l..tbl‘l'.tbgbj....t.".i'.!'.|q"r|'_Q-Qp'qti'qb'lilpoin?tob'gotlci A R.® P h é v & &% & 4 8 A e "Wkt B b ¥ owvaogdsaepr L xasanihs» i+t

:"."p'.gp'-o.1¢ogpog|999!"'090'0.0-099?#‘l!Q'Q'}.!’-#.‘OGOQU l‘_‘*..."..*"..."'.’."’....9‘..“'..‘l"f..

}.‘.'“....,.'."'*,.‘..,,,.,,g‘,.,,.,.v..;‘»;,..'*.,.pgp'-.¢¢9 Y R R R R EEEEE N T T A R BRI S N
;..@.;..y;.;.4....;..4;..44..;....;.roo4140;cootb»c;cott GEPEIIPEELIUIBEI2OORPIIEEPIOELOLEIOER DY DOt
A Y NS RBERY O PFP AT N PR PR Y T AN EY JERPRRT R4 MY C R Y YN Q ® B T B RSN Rl S AT R AR RS AR RSN ke AR T
QottotUOt»oso00.&;oooooacoocbtttcicoonitlttbtoti!ditiloolcnftapsv'tvo9t¢ov.ottroanroécoctooobroa'

TR RN A R L A O R R R $ & b b5 b bt oo s haoood BN EEEEE N 2L et
%o‘a0&990000)0}¢&l‘v41&lh'000’0lbitbi'§6§¢ PA ST S CI VIS EP ST RT P AP TIFI T F I T ETRI AT HIEP TS TRy
]‘vocucoovapcvvvrvve-oo-aat#btotwltu-ttttC-Iocso-nncé*»ﬁit$¢lb=t¢$0c49¢¥otccciu»twdcbtllelbfllh

# 4 V.S R AARBFEEEPEIT AT EHETASANAPATEIIPEE S THIY TEITAIAN RN LS R br AL Ls s A AR EAYERR TSRS
N EEBEEEEREEEERE NI RN N I RN NN B I R L B qqo.'b.ir-o-cq-»sq*o.»o-.uu.s-g-c'-cv*'ocii'«.o.v'cégv'-.'nsa0'-c§||c
$+ LM AP SIRANEIIINAPIEGTAS AT IIIRIRPIITI I Y N AR LR R R IR E N N AN N I N I EF R A A R I N R N LN LA I I L L
tt‘t’ﬂ.d’lo.biibOl0941044&.00ta.0lﬁl'0¢0b0t pﬁyosiatettostﬁps-a}oasottviatiq‘ft.tot.tbt:f)tgqf
2.00.tl.I.~OG'D_Ci._'_*l"‘4§~f|"l‘?“'..."'_"__.!"l" "9."0‘.9l’l'.cllt@‘,‘b.'-’.0.90)0.!0'1'0t.OQ.‘1‘-0*’00*0‘.90’&0010

- Al 4 g o . . s

. . e A . . . . . . . e . . .. 0 B .

A AN AAAALAAL" § Py Py Py, gy g, A . o — 0 EIOEL R LT 4 P AL T T e oW Smeescmveces nesear? NPV Hal v e e L L e Tl
———y MPAAVS C “enen . . -

. .« . .« . . . . o - A
= — [ —— hd A v — o -~
. e— — 4L A A raTY s WYy ror Py LAl L v

PR E AL PN PP EACITAAGIRBI NP AIOIINIIPOIVYFEITAR IS Y
O I A IR I R A PR IR I B S L B O T i L A i
PSP P PP VR AT EAIPTIFTRAERIR? FF PP EIEY IR Iy oD {"vppf-10qc4¢1lcafot#wtoo-o’paooctoooteocoowcn

i

'oqst._nlvo_aaorooc-_oou'_olh&-tl-Dll_l-&l'l&.lS'Otl!lQ-U_QIﬁ

I
l. . .
1 PSR 2 I RE R N R N T I IR B I A N A I A T B I A R AL L LB
-saosooo«l&ttt'@#titi.tOOOl-nl!vv--.-Offvrvv-o-v}n
..’.tttt.ut(!popq:.....y.p.ko.o-r'o'oroovtﬂ‘viio
.;;.tgo.oo;p;.gaqgo.ooa.osﬁ:laobn;.tf&&ll‘.!it
0..‘#’9.6’."QQDCQ.'.'-P.PQIIFF*Ottiiﬁvﬁotfloi-

BB S BD L P AP LI TAIRUBASROEUN I PI P LT EIIPII AT HA GO

p..l‘}“..o.a‘..‘."....”ﬂ-’.......".'..““.“.'..’

"...."’.(‘"""'*‘."‘”*..‘..*‘"’”0‘0.'.“"“'
...Qp..’oo;atoqoa|~uoalnbhltlht.lbiltlt.ili.lﬂ#

. © 3 PP £ 3 42 P4 A LB T IAYIRS NSO EARRREDPILITILEESIT LS IDN
e v B S F ¢ 23 2P ¢ AP PP E L RIEP KD PO RERIO Y VAL RO Lo
!.v.v.'eth.'.#ui's‘v'AOflﬂ"-n'utﬁb'Cy.ltltﬁ.tﬁ'diiﬁd.ib!lﬂl

_?oqitnnhto-.tbbinlibOtt.lr-l"l!*"'OOPOV'OO"NCIQC .
p.gl_roaapg..5‘!00.‘.Cd'...l.’tl‘.b't.’fb‘t#‘.’!'i"l

lib.’"‘g#"f"t"i'ﬁt'ﬁdoﬂt#tQDOOIO‘bb*.O.Qi‘btl.l.fllit
g\-nq..po.-oc.-gpa.itvoa..-vvvdrt“'&vi#OOiﬁthl'.iﬁtd

’.}l.#Gt.l&60'0‘000!..0’0'00."!'ti'f'!.’t'lf‘f"l

..u.n-~;.a-;»urtv1-trtvtvétrvocOiuvvvn-v-r-»vr

O"CO‘.O#)#"‘it‘ltittf’#”bfIf’##"f'?#ﬁ’ﬂ?‘?

i.‘ataobclil0&66ll»IlCo‘bbootlultisb..fi.i.ll..ﬁ Bs 5 B AR 3 PP R AT RS LR AR AN SRR RS LN LB LB PP I T A S W sas

.g.‘..q..9;;;..Q;g;;.,‘.;.Q,;.oq;o‘;osoqc;saoo. h‘..l.blttl‘.&“'&'.l."li.’..’ltli."l,’_.l0_!0.'_.’11

rlnu‘t'vvboir‘or-"r10Qb’t-QlCQ-Ob._o.n;DOfp.&ttttlco"d

S

4.'4..g.4.’¢§.b§50_i?(1&'.&".‘0’0._’.0!O#i##&“f“‘}l-‘_o N 'EEE N EEXERIEE I I I A3 R N A I I NI A BN BN I NI B B N 2% BE B AL B BN

o.uqam.coancnooﬁilOIOIJ!D‘!lbl&i'l"f*"'lV"'

5

. « . . . . . . . . . y AR AAA AL g sa
— L YTy, PO . T ——— . ""'fmm.wm e oot e e rerrrreerd —

P I A PO T RLY @ FE B AP AREEASEP B PI AN AN B E AT ALYy s
ilvi54b0400404&#.#.1&.%4&0&160#60(.0!..0’.5..%!"%QQQOOOOI.OQO"*'
}.0.-ottdoooonuup.oshroo;goa,occaotbtcctk#bblldt»-i

B 2 A RB2AL S AN AL asadheba it REE AN AT PAEIRE OV RN ST,

P EEEEEEEZEELEER u;n;nascaoo000351010'0.:!'0-9!.!!_1

N EEEREEEEEEN ET I FEan R R SRR N R B

ss:*tdd@ll.&l!r.QQsQGUWtﬁCtvrjwddtdlﬂtitillki

l"&-'i‘t.-”ﬁ.
¢ b AT A EA SR A
.a v AR TR IR e e
ac4.:.3lAda‘bladalrDtl&tb’t‘l#t.’!Q!"lf.l"ll

cese hrrids ot vt tisievtssarscennrn
‘i.QI..O‘..."‘C.’.....’..l"

» k& ¥ P 2e et nc.oorooosbrt!

rocvc-oitto-o«ov:v-ovvvvfsaal04900900¢1a0»vi*#r+
Tpooo;o»‘qAoaﬁocatll606&000OGOQICODIQCOQ!DI'DOQO

'llbO.l‘l&b!.k.ﬁ"""‘*k‘940"l“*“’*ﬁ..l.‘l“'

Pe—Tr

'-bv-oatudAacdoocatns&vcaoftvﬁailn!.d#lt.l.l.'?‘!!t!l!ttcva':ﬂzvtot B E YO X e PR Yt EYy AR > RN

Fig. 4

DK/EP 3283714 13



T Ol-tb I P e R 1 ¢ iaeo_§¢o_tt 't’ 't'!!l.l{»-i"l T e 9 R
"la.r!vv‘:vyjv.-.1g‘#.ttclﬁlo'.OJ."4',C!'17*.'1'?\'!0‘f
BT UL M A (e P FE Y Y Y I Y AT et I EYO TN Y
LI L R R 2 S T LRI R R SRR B Y T S RN L L I A I R B T B T S L

. ¢ 2 F f 1 OS2 F1TNAET FPAE PN PP e HY Y PYE AT > AN
4 b v u d.a @ P Pt F PN AN b % PR X a AR AP E A A b kL ke

ij‘li.tﬁ.’(tlI".f'lDC3,0'0‘0‘09"'!.0:0‘0‘.!].2.!lfl.-.u

i'uqg....p.-f:uiosoblollﬁiliac*hat_i_tall!.'!Ii!l

F LS F F A LS EP S ARSI NI FEE N AN LAY PRI NI 4t

A A A AN I R A S RIS BN BRI B N LR I I I B B L I LI A I
.blorF*O‘OO-vaull.hs.ovco.,tv!'}vI;Q&QQ“‘I.CD‘IAIJQII"I
IJQgl.&l...ll'tﬁlsidi"t.kO’ll.’k?#'lQ.QQ'lI"l"Dllall‘
lr..oo.-gvvtp‘ppuu:'i(tbtrcoovna!lq'.-)'«"-tilot"-Cl-o
4 €k 2 4 MNP P U R AT EPIT PP P YA AT RS PR EPTYYR YN 4N YV
".!li!!’*“?'ttbib)?_"{_li't"rl0‘5"iOObDO'CrO"I:Q'l'.i--.

T B B B I A B N B BN L R L I I S I O L B L S I R R I R

t 1 4 4B R A1 AR S R A S s EEFEAEIEARNT I YY R LA R AR e

1 4 A ey a i d k¥t 1A LSNP FAAASr )RR SES RS FREEPAEN.
. . . . . .
N EE EE NI B I R RS I P IR T I N R B BRI N N R DR R R

LR S T T I N R O T S R B P U 0.6»-ollilﬂ.&;.U.QOUODOSOI
IR EEEREANEENENIENEIIE S A I N B B R L S R I I R L TR I I I S ]
Jc-'O'tqt’vvouyua'vﬁttthr!!QQI?JOOi-"!Il’-!thOGI
R EREEE R E N ENERE A R AR B 2 R S S R R I I

a7 4 b6 B R4 2 EAARPE YL L AR R AT FIANNENASE S FEE LAY

e® 5 1 43 ¥ ETEeTPREDS
»_;-r.yrrv!‘:'ﬁﬁ
& * 2 v 3 v f ¥+ ~ ¥ p o
!!5.40"*0!1!
R RN
21 aan e2ced o
N A Ad e s emrw

LI B B B R N

€ e P F X U T 2R EEEYYRAEA N EYELFU A RR A Y S kbR IR YT Lyt P,

...-@qﬁ*.‘p)-.‘.."bi(’-.‘:’.-".‘."_.’l"‘.l:-"-"","*".-'_'-.’

’Q"l“’?'ﬂ"""‘vt'l!0*??1‘0’0!””8""1”*"’0‘

S H F 2 3 2 4 AW N 1 2 a3 dd P FP Y2 A E N T RFILAEEPPE Lt ATy R e kot

4 ¥V & &~ ¥ " i

.'Q'F.‘"'.a."',.*‘_\,“,‘“.*.......*..“..gp.¢p..,“g’.l)’lnocai .t-b»ai.l'lll1~.0‘3¢FGtQﬂQ’R..’Q#..’l..‘ﬁt'3“

P IR ST R Y FE I TN E P P T LM EE Pt At A UT NN MRy YW

..Q‘OD.\"’,‘@'Q“IQD~Q"&'I.-f"Q."'OU.:."P-‘

0!&.6.0..‘.&6#-!‘l!‘lﬁhﬁ"‘iﬁifblf'.-"l‘?

P F s 3 ¥ s omorer o A kg4 PY RE Y s~ g R ¥ YN LY yamoy odTT

¥ ¥ W P WY R OB A A L RN I ML A AP P.A A Y AT AN TN

RN R N T SRR R I R TR I P I I R R

’ I I A 2R I A R I T U By R R B R RN B I R R U N B B R B

'l,_}o:o)tnp'a»caatllbt.&lllit!tttitlt!ﬁ.ltl’

ot

i
) 4 o
L B B N N | 0 IR PR LYY A2 A F R YRR RETLTEIAERAE LD
‘l’.'l’9’u""t‘!v-QOMIOI‘QAOJOOOQ’O!“IIDA\-ll;'to\

VM sk kL FE A BRERA AT RED A S MR PRI AY I TSN A EE AN

N A A N A A R R SR N R T IR I TN I B I S TR B I 2

¢t w.m P v i o» o m d 3 ¥ F F L A S E AR REENRAREFFISEFEEULANTYP RSN

I # o0 » A P Y ARY ® v g 1 3 e wr 1P A w P T v oM A ey o4y

Ao e e e e e * o e
v

> W 4 Y ¥ L 2 P A RN T YIRS PV RETCTFEEY A YRR EE PRSIt 4R

R I I I I R A B N S S S S T JEE I N T ST R N T R B B I N T R S S R B S

. \a-q. «“ 9 -. .o B 4 P 1 4 2. ¥ A & h W V. pEw At YA Y by e
MRt S TFY P ENE N .d T L3R E PRI E AR > FF AN
0 '.'Q. r v 4 ;_cu.'.y P € P g % mHw R A E YRR WA PRI PR R RS ‘8'
cn--o.:pi,a10990;13'19;--'«@--.9n'lb;nql'nn»at!lqs-l
4 4 F# T D 2N N E NN YO b L F LN LT VYA ---w-tl?ov't t»o‘v:v.l;o'oo
nvvvvoloola’tv"_ao..oooiccal"rl!a.‘tnaw&hletIOI»OI
furtiv?ag:-ff’illtQI"f'll-l"lf'*"lh.r‘i"'"*"'?ﬁcf;

ia.-j..s&c.lliligcbpiqqspaapott.tsb)&#-.ﬂ.imboﬁlilﬂﬁb

=i

vanme.

-[.#!\....IlO.I'.‘l'.‘f”.“.“..".--'..'"?

o"lf.?l.".l""’IV}"’.II""'I10””'"'"!""'?

’. .¢_.s‘.;..‘.ya1bt.sQ..l('..l'.llt_.._’f‘l'-kl‘l l’_(

t-'-no;.Qt!Qltaatvtera«hb§$1ltl-&d-'..l.i'fkl'

v

»

A M & N A aw il PI LI PAAALEZIRE IR boddrE I Tazet ) ¥IA ARy (S AEHE T w';»oovvv-----'-f'-tv-¢000.41*'-rbﬁ*‘-o"*'w'

2w om i P E WA S PR R Py EY Ll e HE et A YA AN R YR P b oM MAR ST YA XCERS %(lsrbt.fﬁuB'OOUS'?I.:stfli'r"O'OID'Il’O?ll'é
' -

|"-‘t.u...o)fs.u..rrli“'ll.‘ft‘l’.'f!'I"""."‘"'i"""‘.

L.
\l‘d&"’bﬂIO.Cb.!ivf'Ill".!rh.‘.ﬁ'..."“'

p— s aa e
[ 8

Fig. 5

DK/EP 3283714 13



	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - CLAIMS
	Page 10 - CLAIMS
	Page 11 - DRAWINGS
	Page 12 - DRAWINGS
	Page 13 - DRAWINGS

