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2 Lace excitement on the crest of wave
Shaped cover of the lace museum in Calais with Rddace from Noyon
3 LYCRAZ2.0 Garment Technology has a stake in the future
Bonding instead of sewing using LYCRA Garment Technology from INVISTA
5 Spacer textiles have got the competition in the bag
A bag made from a warp-knitted spacer textile dey@d by the designer,
Katharina BrSnnecke, and Beluga
6 The technical rePnements of a leader on the world
market give her something to smile about
With its multiple yarn guides, the ML 45 brings egeater variety to lace lingerie
7 Unusual speeds when working with the usual variatio n in conbguration
The JL 42/1 and JL 59/1 now on the market in amBé & version
8 What makes women feel elated
The new TL 71/1/36 shows off its potential
9 The DJ 6/2 (EL), 440, E 28 D a narrow machine with wde applications
Release of the DJ 6/2 (EL), 440, E 28 in the segoader of 2009
10 The TL 71/1/36 B a bPImable performance for an Oscar prizewinner
With the new TextronicLace from KARL MAYER Spiga GmbH is further
on the road to success

Home Textiles

11 Multi- and biaxial textiles D reliable reinforcemen t for benches
A bench made from textile-reinforced concrete, desid by Martin Kleppe
12 Pillow Pght for a good nightOs sleep now with clear rules
The Hohenstein Institutes develop sleep comfortkador measuring sleep comfort

Technical Textiles/Institute Update

14 Techtextil 2009 B a blueprint for the market
The outcome of Techtextil 2009, held 16-18 Jurferamkfurt am Main
16 Warp-knitted technical textiles D striving for bett er things and
transcending borders
The production and use of warp-knitted technicatites B
a review of Techtextil 2009, 16-18.06.2009 in Ffartkam Main
22 Warp-knitted spacer textiles balanced on a knife ed ge
Techniques for cutting spacer textiles - a stugenfect at the Hochschule
Albstadt-Sigmaringen
23 Optimising clothing for hospitals and the medical s ector
a successful operation carried out by Christian Estler AG
A new textile development from Christian Eschlerédtices costs and
optimises patient care
24 Collecting water using 3D warp-knitted textiles B
a successful operation in the fog
The development of textile substrates for collegtiog water at the ITV Denkendorf
26 Comfortable children®s seats made from 3D warp-knitted textiles,
so children donOt show bit on long journeys
A seat construction made from manufactured-to-shaperp-knitted
spacer textiles produced on the HDR 6 EL
28 The Malitronic’ MULTIAXIAL B a new machine for layer stabilisation
KARL MAYER MALIMO presents a new multiaxial machine

As to the bgures:

All the operations concerning the DJ 6/2 Eemavasaidated seamlessly D just like itsribdundts to the sales manager, Andreas Fauerbach
As you make your bed, so you lie on it B bticeonmimw be measured using the sleep comfiogtsysigan developed by the Hohenstein InstRag®e(@ sobiak - Fotolia.com )

Christian Eschler AG carries out another speressfuland has developed new textiles fsimgptiimthing for hospitals and the medic#Esastoria - fotolia.com)
Complex yarn layer geometries can be produatety acwliefpciently to suit the design of fireduct D one of the benebts of the new Malitvail AXIAL
One-stop warp preparation technology for theebeNEMthese jeans suit KARL MAYER peitdetly fotatia.com)

With the Oeko-T&tandard 100plus Label, Elastic Textile givingpsesi-nudity a green image (photograpsly ob&itestic)

The 8Aachen-Dresden International Textile Corfie@hte, 2009, will concentrate on the topataihasilityO (© Perrush - Fotolia.com)
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The technical rePnements of a leader on the world
market give her something to smile about
"ith its multiple &arn $uides' the () *+ ,rin$s e.en $reater .ariet& to lace lin$erie
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Unusual speeds when working with the usual
variation in conbguration
The 1) *2/! and 1) +9/! now on the market in an F and 4 .ersion
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What makes women feel elated
The new T) 5!/1/3% shows 077 its potential
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Home Textiles

Multi- and biaxial textiles  reliable
reinforcement for benches
8 ,ench made 7rom textile-rein7orced concrete' desi$ned ,&(artin Kleppe
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C,L)L$ 5<+2$ +2)$ e 0,4)0:$ J2,12% %/6+,342)$5)312$2/0%/-6)/LKSM/00)L$+2)$M6/1+ A
OM)1,/-$ 1<3A : (e % IMM)SL)016,5)0 1/-5+)0+$/+$+2%4—-<0E E.$<3$0*+,-)A

16)+)$ 3))LA . at $4<6$2,09,34<61)L$Q+6E1+E6)0$/3L$+2)$=0+$P0)60yY
)L$ 4<6$+2)$ X<34)6)31)$<4$+2)$ @)E+012)0$ g)3+6E.$

(0*+,-5)+<3%$\8)6./3$X)3+6)$4<6$()*+,-)A
"),34<61)L$ X<316)+)]|$,3% @6)0L)3$ J,+2$
BK,30$1<-<E60F$(2)SMB<+<+KM)$<4%$+2,0$0
4<6$0)C)6/-$M)<M-)$,0$1E66)3+-K$M6<C,30%,-
OE,+/5,-,+K$4<6%$)c)6 KL/KSEQ)$/+$+2)$N30+,+E
4k6$ %/00,c5/E$ \N30+,+E+)$ 4<6$ X<316)+)$
Q+6E1+E6)0]$/+$+2)$ (P$ @6)0L)3F$ )A
»  1/E0)$ ,+$ ,0$ 3<3AZ/../5-):$ +2,0$
fl ,+).$<4$4E63,+E6)$,08M/6+,1E-/6-K$
OE,+/5-)$4<6$E0)$,3$+2)$1<3+6/1+$
0)1+<6F$ (2,0$ J)/+2)6A6)0,0+/3+$
0)/+$4<6%$6)0+,30%$/3L$6)-/*,30$<3%
1/3%/-0<$5)$EO0)L$<E+L<<60F$(2)$
5)312%$,031E66)3+-K$/c/,-/5-)$/0$
/$<3)A<BSE3,+:$5E+3$J,--$0<$,3+<$
JOOAMB<LE1+,<3$ <31)$ +2)$
-/5<6/+<6K$ +)0+0$ <3$ ,+$ 2/c)$
5))3%$1<.M-)+)LF$TE6+2)6$L)A
+/,-0$<3%+2,0$,+).$/3L$<3$<+2)6$
<5r)1+0$1/3$/-0<$5)$4<E3L$/+$
JJIJIF.I6+,37-)MM)F1<.F

T,0FG$;6<4F$@6FAN3OF$D$)6./33:$=F$12/,6./
(P@'#N("AM6<M6,)+/6K$<60/3,0/+,<3$\-)4+]:$
16<4F$@6FAN3OF$XEB5/12:$30M<7)0./3$QT $U>
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Institute Update

OK$/3L$+2)$/,65M)6.)/5,-,+K:$2/L$<3$ H2}B,-8#+),"-#+% L8132R+!0&!P!3,
1<--)1+,<3$M)64<6./31)F$SN31-EL)LS,3H2$$)*+,-)0$)*2,5,+,30%+2)$2,02) 0+$J/{ BBBSEM6<r) 1 +$J/0$0M<30<6)L$5K$+2)$ E3A
+)0+$0/.M-)0$ 0+EL,)L$ J)6)$ +2)$ 6/012)KA-L0% /6)$ 1E66)3+-K$ E3L)60<,30$ -KFDAB,0+)6,E.$ 4k6$ *,-LE30$ E3L$ T<6A
73,++)L$M<-K)+2K-)3)$3)+0$+2/+$2/c)$3)B%H)-L$+6,/-0$/+$+2)$8<5/5)5$")0)/6 1 DR 2E30:$ "% T$ \8)6./3% %,3,0+6K$ 4<6$
EO)LSE3+,-$3<I$4<6$1<--)1+,30$I/+)6FPd)3$<3$,3%+2)$d/.,.5$@)0)6+$,3%d/.,5,/4 E1/+,<3$ /3L$ ")0)/612]:$ E3L)6$ 3<F$
+)*+,-)$1<30+6E1+,<30$J)6)$L)c)-<M)LSEEF$CIF$ ?2>b(?~?UF$DE6$OM)1,/-$+2/370$0<$+<$+2)$
+2)$5/0,0$<4$+2)$6)0E-+0$<5+/,3)L$/3LHDPPB0+$ 6)0E-+0$ <5+/,3)L$ LE6,30$ %)% 4<6$M6<c,L,30%$ +2)$4E3L0$4<6$+2,0:
2/c)$0,31)$5))3$M/+)3+)LF$ $)-L$ +6,/-0% /6)$ )*+6).)-K$ M6<.,0,3060)/612$M6<r)1+F$
(2)$5)0+$./+)6,/-0$4<6$1<--)1+,30$4<0$JKSOEMM<6+$ +2)$6)OE-+0$ <4$+2) $b)BI6ALS/-0<$-,7)$+<$+2/37$+2)$1<.M/A
+)6$/6)$ 3<J$ ./L)$ 46<.$ M<-K)0+)6$ /3EKEKS +)0+0$/3L$ 1<356.$+2/+$+2)$ C@FOJ5R0/++)0$ YS$!../33$ 85\%)W0+)+A
2/c)$/$+26))AL,.)30,<3/-$1<30+6E1+,<3F$)0$ ME<LE1)$ J/+)63$ K ,)-LO$ +2/+$ /6 ) I[BI3LS$ Q<-/6$'3)60,)$ Q+)4/3/7,0$\Q+/A
(2)$J/+)6$+6/304)6$5)2/c,<E6$+26<EQ24E)6$0)$+I<$+<$+26))$+,.)0$2,02)6$+2ARET)3A'-02), .]:$ /3L$ +2)$ N30+, +E+)$ 4<6$
+2)$C<-E.,3<E0$0+6E1+E6)$2/0$/-0<$5)23%./+)6,/-0SE0)LSE3+,-$3<J: $OE1 2$/0$3)R)$1,)31)$/+$+2)$ P3,c)60, +K$ <4$ (k5,3A
<M+,.,0)LF$(2)$C@$+)*+,-)0$1/3$+2)6)646)R)-$3) +OF$ C?2$.-| 25 <4$4<0$ J/+)EH3$ 4<6$ OEMM<6+,30%/3L$/00,0+,30$ E0S,
/12,)c)$ 1<--)1+,<3$ 6/+,300$ <4$ BUS+<HABB)EC)L5KS+2)$3)+0:$J2,-0+$+2)$€HB$6)0)/612F

LE6,30%+2)$.,0+,30$ M6<1)00:$ J2,12$)8)%5-)0$ 6).<c)L$ /MMBE<*F$ BB?$ /3L$ SC?$

1<30,L)6/5-K$ 5)++)6$ +2/3$ +2)$ UMBASE0$/0$<4$>UF?~F>27a]F

/12,)c)L$5K$+2)$6/012)-$3)+0$\T,0F$>]F

Comfortable childrenOs seats made from 3D warp-knitted
textiles, so children donOt show bit on long journeys

8 seat construction made 7rom manu7actured-to-shapevarp-knitted spacer textiles
produced on the H:; % <)

2)17,30A<$$+<J30$5K$+2),6$1/6%-,A
9 1)31)$M-/+)0:$1<E3+,30%$+2)$3E.5)6$
<4$1/60:$<6$1<30+/3+-K$4))L,30$+2).$
0J))+0$/6)$rE0+$0<.)$<4$+2)$+6,170$E0)L$5KS
M/6)3+0$+<$7))M$+2),6$12,-L6)3$2/MMK$<3$
-<30$r<E63)K0:$5E+$+2)KSEOE/--K$4<60)+$+2)$
0-/6,30-K$<5¢,<E0$p$+2)$1<.4<6+$/3L$J)--A
5),30$ <4$ +2),6$ -,++-)$ M/00)30)60F$ (2)$
5E,-LAEM$<4$2)/+$,30,L)$+2)$1/6$,0$+2)$./,3$
6)/0<3$4<6$12,-L6)3$5)1<.,30$46/1+,<E0:$
)OM)1,/--K$ <3$ -<30$ r<E63)K0$ +<$ 2<-, L/KS$
L)0+,3/+,<30F$
b2)6)/0$ L/Ly0$ L6,c,30$ 0)/+$ ,0$ 4E--K$ 1-,A
J+)A1<3+6<--)L$+<$./,3+/,3$2,051<31)3A e
+6/+,<3$-)C)-0:$+2)$12,-L6)3SEOE/--K$)3LSEMS =
5K$4))-,30$2<+$/3L$0+,17KSASSE+SOM/1)6$+)*A J
+.2)0$/6)$<3$2/3L 5+ <$0<-C)$+ 2)SMB<5-). F / - ,AJ
27#81"),1G,-+1%)7"20$8!)
82P;2" #'+1)%!#,%
(2)$M)61)M+,<3$<4$2)/+$/3L$.<,0+E6)$5K$
M/00)30)60$,3%+2)$1/6$1/3$5)$L)016,5)L$5KS
)/30$ <4% +2)$ +2)6.<M2K0,<-<0,1/-$ 0)/+$
1<.4<6+F$°/0,1/--K:$+2,0$ M6<M)6+K$ 6)-/+)0$
+<$1-,./+,1$M)61)M+,<3:$/3L$,31-EL)0$4/1A
+<60$0E12$/0$+2)6./-$+6/30.,00,<3$LE6,30%
+2)$r<E63)K:$,31-EL,30$J2)3%0,++,30$L<J3:$
/0%$J)--$/0%$.<,0+E6)$+6/30M<6+3$/3L$5E$)6A v‘
,30F$ P0,30% ¢)3+,-/+,<3% )$)1+0$ 5)+J))3$
+2)$0)/+$/3L$+2)$5<LKS+<$16)/+)$/$M-)/0/3+$
L 16<1-,./+)$,0$+2)$5)0+$I/K$<4$/12)c,30$
<M+,.E.$c/-E)O$\T,OF$=]F

|$%K7<-/$R)-K127<$A$T<+<- [F1<.

. I"!"_"‘-‘_“l I

2%)|
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R/6,<E0$+)0+$.)+2<L0$/6)SEQ)LS/+$+2) %

+<$J2,12$+2)0)$/6)$0E11)004E-F$T<E6
,<-<0,1/--K$ L)+)6.,3)L$ M/6/.)+)60% /6)$
E0)L$+<$L)016,5)$+2)$1-,./+,1$0)/+$1<
4<6+G$,3,+,/-$2)/+$ 5<I$/0$/$M)61)M+
J/I6.+2%,..)L,/+)-K$/4+)6$0,++,305L<I3:$
56)/+2/5,-,+K:$ J2,12$ ,0$ )*M6)00)L$ |,
+)6.0$<4%$+2)$6)0,0+/31)$+<$J/+)6$c/M 1

2)30+),3$N30+,+E+)O$+<$.)/OE6)$+2)$)*gJL/C
2h)

ventilation

~ heat transport
moisture transport
"~ moisture buffering

heat production
M = 150 - 300 W

+6/30.,00,<3:$ +2)6./-$ ,30E-/+,<3:$ /3L$

JI+)6$c/M<E6$5E$)6,30:$J2,12%,08/$.)/(
E6)$<4$+2)$/.<E3+$<4$J/+)6$ C/M<E6

| variation of lining

9

0<65)L$ 5K$ +2)$ 0)/+$ E3+,-$,+$ 4))-0$
(2)$c/-E)0$4<6$+2)$1-,./+,1$1<.4<6+$,3
1/+<60%/6)$L)+)6.,3)LH/+$+2)$9<2)30+),
N30+,+E+)0$ E0,30$% +2)$ EM2<-0+)6K
I13L$+2)$07,3%.<L)-:$/3L$)3/5-)$M2KO0,<
-<0,1/-$ 1<30+6E1+,<3$ M6,31,M-)0$
L6/I3SEM$4<6$1/6$0)/+0F$
D3)$<4$+2)0)$,3L,1/+)0%+2/+$I/6 MA7 3,
OM/1)B$+)*+,-)0$/6)$5)++)6%-,3,30%./+)6| 2

microclimate moisture, RF%

#cover: ~at woven textile/lining 3D warp knié4 RG]

-------------------------------------

-

=surface covering fabfiew.

" 3D warp knitted lexm- —
— SRRSO

worse

cover: “at woven textile/lining foam T

with super absorber

"surface covering fabric \
foam material o

===

.
Better

- - - =
time in min

+2/3%$4</.0FSC@$I/6MAT 3, ++)LF+)*+,-)potere
1-)/6-K$ 0EM)6,<6$4<6$ .<,0+E6)$ 5ES)
\T,OF$>]F$(2)$+)*+,-)$0M/1)60%$/6)$/-0<3
4<6$E0)$/0%,3+)6,<6$1E02,<3,30:$/3l
2,5, +$/$CFS$+,.)0$-<J)6$6)0,0+/31)$+<$
c/M<E6$ +6/30.,00,<3% +2/3% .<E-L)L
4</.F$(2,08c/-E)$1/33<+$5)$/12,)c)L$5H
I$6E55)6A1</+)L$B56<E0$J)5$),+2)6F$

T#3$:#8,$"10A, 2A%J#7I)R#"7A13-,,10)
%T#8!"),IG,-+1%

QM/1)6$+)*+,-)0$4<6$M6<LE1L,30$1<.4
5-)$0)/+0$1/3$5)$MBE<LE1)L$)*+6).)-K$)1
3<.,1/--K$/3L$B)*, 5-K$<3$ 1"#$%!1&."y0$
1%234*5'T)". *$./12,3)F$H(2,08J)--A73<J3$
3EA/1+E6)6$2/0$./L)$/$56)/7+26<E02
,3$1)0,03,30$C@%$+)*+,-)$ ME<LE1+0
+2,0$2,02A0M))L:$L<E5-)A5/6$6/012)-§

12,3):$,F)F$,+$,0$3<I$M<00,5-)$+<$
16+,1-)0$J2<0)$1<3+<E60$./+12$+2)$02)
<4$ +2)$)3L$ M6<LE1+$ LE6,30$ +2)$
./3E4/1+E6,30$M6<1)00F$
(2,0$6)/LKA+<AE0)$M6,31,M-)$2/0$/-6
5))3$L)016,5)L$,3$+2)$-/0+$,00E)$<4$n
+)3J,67A;6/*,0n$1>1$/3L$ J,--$3<+$5)$1| £
016,5)L$,3$L)+/,-$4<6$+2)$M6<LE1+,<| ||
12,-L6)3+0$$1/6$0)/+$\T,OF$C]$2)6)F | *
(2)$5/0,1$M6,31,M-)0$<4$1<3+<E6,30$
E1+0$+<$./+12$+2)$)3LAEQ)$-,)$J,+2
,3+)6/1+,<3$5)+J))3$0E,L)$5/60$8 $H$/
8'$UF$(2)0)$ +J<$ K/63$-/K,30$)-).)3+
<M)6/+)$,3$+2)$M,-)$Z<3)$/3L$/6)$+26)/
J,+2$K/630%,3$5-<170$4<6$./3E4/1+E
+<A02/M)$MB<LE1+,<3F$(2)K$./7)$EM
4E--$J<67,30%$J,L+2$J2)3$/66/30)L$3)
+<$)/12%<+2)6F$

N4$ +2)$ L,0+/31)$ 5)+J))3% +2)$ +I<$
OE,L)$5/60$,0$6)LE1)L:$+2)$73,++)L$J
,0$6)LE1)L$/3L:$,3$+2)$0/.)$J/K:$,316)/0

Overlapping GB 3 and GB 4

Kettenwirk-Praxis 03/2009

Technical Textiles

,30$+2)$L,0+/31)$5)+J))3$+2).$,316)/0)0$
+2)$2<6,Z<3+/-$.)/0E6).)3+$<4$+2)$+)*A
+,-)$\T,OF$H|F$(2)$,316).)3+/-$J,L+2$/3L$
2),02+%$.<c).)3+0:$J2,12%$+2)$0E,L)$5/60$
)*)1E+)$ +<J/6L0$ /3L$ /I/KS 46<.$ )/12$
<+2)6:$ /6)$ L)1,0,c)$ 4<6$ M6<LE1,30$ +2)$
1<3+<E60F$
(2)$02<0$.<c).)3+$M)6$OF,L)$5/6$1/3$
5)$)*)1E+)L$,3$+2)$2<6,2<3+/-$L,6)1+,<3:$
,F)F$/-<30%$+2)$3))L-)0$p$J,+2$/$./*,.E.$
M/+2$ <4$B?$..$\C?$3))L-)0]$ M)6$ 0+,+12%
1<E60)$p$/3L$J,+2<E+$6)0+6,1+,<3$,3$+2)$
M6<LE1+,<3$ L,6)1+,<3% /5<c)$ +2)$ 0+,+12%
1<E60)0F$
(2)$06/L,)3+$<4$+2)$1<3+<E60$,0$M6<LE1)LS
5K$+2)$0M)1,$1$1<<6L,3/+)0$<4$+2)$02<0A
0,30$0+)M0$+2/+$/6)$$*)L$5K$+2)$-/MM, 30!
N4$+2)0)$/-+)63/+)$46<.$5),30$-<30$,3$<3)$
L,6)1+,<3%/3L$/-.<0+$2)6<$,3$+2)$<+2)6%
L,6)1+,<3:$ /56EM+$ L,6)1+,<3/-$ 12/30)0%
<11E6$,3$+2)$<E+-,3)$<4$+2)$0,-2<E)++)$/3LS
+2)$ 1<3+<E60%$/6)$ %/++)6:$ ,F)F$ 0+/,61/0)A
02/M)LF$ (2E0$ +2)$ <E+-.3)0$ /6)$ J<67)L$
1<E60)$5K$1<EB0)$/11<6L,30$+<$+2)$0+6E]
+E6/-$M-/35+<$0E,+$+2)$,3+)3L)L$)3LAEO)FS
13$)*/.M-)$<4$+2,0$,0$02<J3$J,+2$/--$+2)$
L)+/,-0%$,3$+2)$m;/++)630n$0)1+,<3$<4$+2,0¢
,00E)F
(2)$M/++)63$02<J3$4<--<J0$+2)$02/M)$<4$
+2)$ 12,-Ly0$ 0)/+F$ (2)$ OM/1)6$ +)*+,-)$ ,0$
6<E02-K$>7$..$+2,17:$2/0$/$0M)1,$1$6)0,-A
)31):$/3L$J/0$ME<LE1)L$M6<4)00,<3/--K$
5K$/3$EM2<-0+)6K$1<.M/3KS$pS$+2)$6)0E-+$,0
1$1<.4<6+/5-)$6,1)$4<6$12,-L.6)3$<3$-<30$
r<E63)KOF

I=ISTE31+,<3/-$+)*+,-)0$4<6$<M+,.,0,30$1- A
J+,1$1<.4<6+$<3$1/6$0)/+0:$;/M)6$ M6)A
0)3+)L$5K$;6<4F$@6F$ FSIF$P.5/12:$9<A
2)30+),3$ N30+,+E+)0:$ /+$ +2)$ 33E/-$
X<34)6)31)$<4$+2)$ T<6012E3007E6/+<6,A
E.$ ()*+,-$\(*+,-)$ ")0)/612% X<E31,-]:$
=?F==F>?7?H

I>1$ X<3+<E6,30% J,+PR34*5')". *$
+)*+,-)0:$ )++)3J,67A;6/*,0:$ ?>1>??7~:$
MMF$>HA>U

T,OF$=G$'3)60K$5/-/31)$<4$+2)$5<LK$
J2)3%$0,++,30%$,3$+2)$1/6$\Q<E61)G$
(2)$9<2)30+),3$N30+,+E+)(Q]
T,OF$>G$(2)$.,16<1-,./+,1$.<,0+E6)$<4$
4<] $/3L$I/6MAT3,++)LSOM/1)6$+)*+,-)0$
\Q<E61)G$(2)$9<2)30+),38N30+,+E+)0]
T,OF$CG$X2,-L6)3:0$1/6$0)/+$./L)$J, +2%
J3EA/1+EB)LA+<A02/M):$I/6MAT73, ++)L$
OM/1)6%+)*+,-)
T,OF$SHGS$#/K,30$M6,31,M-)0$<4$+2)$M,-)$
OE,L)$5/60$LE6,30%./3E4/1+EB)LA+<A
02/M)$M6<LE1+,<3
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#potli$hts

IARL MAYER (China) Ltd. has been in its new factory
for a year now
=ettin$ read& 7or the reco.er& with K8;) (8><; ?China@ )td

16)/0,30-K$<3$,+0$6<-)$/0$/$ OREBH3!"Q )€)6:$0,31)$+2)$)3L$<4$-/0+$K)/6:$+2)$<6L)6$
M-/K)6:$ /3L$ ,0$ )30E6,30$ +2/+P3+0B$ +2)$,3+)63/+,<3/-$ J/6M$ 73,++,80%/+,<3$ 2/0$ 5))3% ,.M6<c,30%$ 0+)/L,-KF$
0E50,L,/6,)0$ /--$ <C)6$ +2)$ J<6-L$ ./7)87)+:$L)./3L$,3$X2,3/$,05L,C,L)L$6)-A (2)$ 3E.5)6% <4$ <6L)60$ 6)1),c)L$,3$+2)$
1%, E.$E0)$<4$+2)$0M)1,$1%$/Lc/3+/0)0F+,¢)-K$)0E/--K$5)+J))3$2,02A)3LSME<EB0+$2/-4$<4$>22~$,08M/6+,1E-/6-K$)31<E6
<4$<M)6/+,30%$,3$+2)0)$-<1/+,<30F$!$-EQH DR 35+2)$<3)$2/3LH/3L$./00AMB<LEMN, FO:$/3L.$./12,3)$<6L)60$/6)$3<I$,3A
0+)M$,3$+2,0$0+6/+)OK$JI/0$+<$5E,-LHE)0$<3$+2)$<+2)6$2/3LF$b/6M$7 3,46 3DB0$.<3+2$<3$.<3+2F
4/1+<6K$4<6%$ I"#$%!& "X 2, 3/|$#+L$-/QHGEM/3,)0$ 2)6)$ ),+2)6$ ME<LE1L)$ 2,0245.))+$+2,0$ E3)*M)1+)L$ EM+E63$,3$<6A
K)/6F$(2,0$+6/L,+,<3/-$./3E4/1+E6)6SROB/-, +KS O<<L0$ 4<6$ J)--A73<I3$ ,3+)6360:$ "#$%!&""$\X2,3/]$#+LF$1/3SL)A
1,/--K$ <M)3)L$ +2)$ .<L)63$ 5E,-L,30% <B%3/-$-/5)-0:$<6$)-0)$+2) KSME<LE1)$6N)RLS +<+/--K$ <3$ ,+0$ 2,02-K$ .<+,c/+)L:$
>B$[E-K$>22a:$/3L$1/3$3<I$-<<7$5/1 2B<RY/6$ ,+).0F$ 1"#$ %I&™"$\X2,3/]$ 2,02-K$0E/-,$)L$I<674<61)$/3L$<3$+2)$
+2)$$60+$0E11)004E-$<M)6/+,30$K)/65H485 1085 0EMM-KS$+2)$./12,3)0$/3LSOMKG)SSOEMM <6 +$<4$+2)$M/6)3+$1<.M/3KF
X2,3)0)$0E50,L,/6KF$ M/6+0%/3L$ 1/66K$ <E+$ +2)$0)6¢,1)$ <NHGP61&"'$\X2,3/]$ #+LF$ 0% 3<+$ <3-K$
I"#$%1& " $\X 2, 3/]$#+LF$,0$3<I$<M)6A+,<30$4<6$5<+2$+2)0)$0)1+<60$<4$+2yR1§8:+6/+,30$ <3% +2)$ 1E66)3+$ 5E0,3)00%$
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