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" " 10 :a'U 

1.5.6 ijoB'W\11'W~1eJ~1\I~tl'V1~\Im~ue:~n l'i1~1ne:~"i1lilm.J ~1'W1'W 10 oBt~ 
" " 

1.5. 7 ijoB'U\11'U~1el~1\l~tl'Vl~\l~b'V!~fllJ l'i1~1fle:J"i1bilflll ~1'U1'U 10 oB'U 
" " 

1.5.8 ljmi'IG11wYu1~oB'W\11'W~I'le:Je:Jn ~1'W1'W 1 ml'l 

1.6 1tl~bbmllm~l'i1\11'W"1le:J\I~'WEJ'U\Ole:~l'l~1'V!m~ll ~1'W1'W 1 "1!1'1 • • • 
1.6.1 ~1ll1~m ~EJ'W 1tl~bbn1llb~e:J 1-tl\11'W~'WEJ'W\Ole:JI'l~1'V!m~ll 1~ . ' 
1.6.2 1 u~bbml.JG'I1ll1~() 1off\11'U~1llnu1'W11'11 1 V!"ie:JG'I\In-:111~ 

" 
1.6.3 b D'U"lle:Ji'V'Ibb 1i~ij~"1l~'Vl~~nl'i'e:~\I\Jl1lllln!JV!ll1EJ 

1.7 "l!I'ILfl~eJ\Itl~~ll1"e.J"G11'V!'Yum~b~fl'WhhLLmll ~1'W1'W 5 "1!1'1 
' ' 
1.7.1 

1.7.2 

1.7.3 

1.7.4 

1.7.5 

'V!tbfltl~~ll1"e.J" (CPU) Core iS 'V!~e:J~n-:!1 

'V!'W1EJI"l11l.J~1 (RAM) WUelflfl11 4 GB 

'V!tJ1flU'UVinoU'e:~l;J" (Hard Disk) 1lJtie:~fln11 1 TB 

ij~tJmcl Mouse Optical, Keyboard 

ij~elbbG'II'l\le.J"bb'\.J'\.J LED "1J'U11'1 WUelflf111 17 d1 

1.7.6 ij DVD-RW LL'\.J'\.J~I'l~\lll1Yl~elllbfl~el\l'th~ll1m·m 'VI"ie:J LL'\.J'\.JL~elll~mnnmfJ'Uelfl 'VI"ie:J~n-:11 
1.8 Ui~11\1Lfl~e:J\Ith~ll1" :S1t~1t1 s "ll~'~ 

' 
1.8.1 Ltlt~1~~l'i1\11t~1a!"1l1L'V!~n "l!ul'l1lJij~t~in 
1.8.2 ij"1l'W11'lb1tie:~vn11120*60*75 (n .*"·*G'I .) "Ill.! . 

.., 
1.9 Ltl1~'Vh:n'U ~1'U1'U 5 "1!1'1 

' 
1. 9.1 L ut~ Ln1~l'i1\11'W~11 tJ ijY~'IJ'nw\1 

" 1.9 .2 ljyf11LL"1J'UYJ\1~1'Wi'1mL"~"1J11 

1. 9.3 ij~eJG11'V!-Yum~Lfl~eJ'W~1lJtie:~fJn11 4 ~e:~ 
1.9.4 lJ"1J'U11'1WUe:Jfln11 56x62x84 (n.*"·*G'I.) "Ill.! . 

1.9 .s ~1ll1~Cltl.Ym~~'\.JG'I\1~11~ 
" d v 0 

1.10 "lll'lbfl1el\lell'lel1fl1Pl ~1'U1'U 1 "1!1'1 ' , 
1.10.1 iin1~\11lJueJfJn11 s8ow. 

1.10.2 ijfl11lJ~\1"1Jru~H'~1'W1lJLfi'Wn11 6o dB 

1.10.3 1-ff~~uu1wvh 22ov soHz 

1.10.4 G'l1ll1~Cle.J~\Jl"ll1~tie:Jflfl11 110 ~1Jl~/'U1Vi 

1.10.5 ~ll"llLD'W"l!UI'le.J~I'l"ll~elb~eJ\ILb'I.J'I.J1 ~J1:Wt1 
• 1 ... .,..,. , ~ ... d d Q 'I 11 'i.r o 

2. "!fhJn'U9lfl1~\1'UU'U9l'ti'U~bflaa'U'VI~1fiL~'h'UU'U1~::'U1'U -w~al.!Lu~umll ~1'U1'U 1 "!~ 

2.1 "l!I'ILL"ll'Wfl"e:JI'l?I1'V!m~ll"l!UI'l?lfl1ci1 :S1t11'W 1 "1!1'1 . , ' 
2.1 .1 ~'UEJ'U\Olm off\11'W1'U"l!l'ltinl'i'eJ\I LD'W~'UEJ'Wl'i'~ffioff\11'Uel~~~\11 'U\11'Uell'l?I1'V!m~l.J 

" , , '\J , 

2.1.2 ,u~ .. ,~tjuu~•hti• 4 ""~ yj--
.,~ •. h..~~.u,:.,un=m' ••~•·· · · ··· · ·· ·~·~···""""""';'· ·· ·· · · · ··· ···· ···· ···· · · ·· · ·· · ··· · ··""""" 



tL-Uttuu·····································g~t-~ tL..Uttuu·············~···········g~t-~ tLUttUUf1.LY::tf1···>······:.;;~~2~·B~t-~ 

, 11,/ •U.1 nmL~ ~t~'l"nk~""''"" nu.<oL•lOmLl•ni.~1~~ :::,z ------vF ~;t~t-1 ozz ~wl-s-1 L~u~G!J>ft~~Ln.R.}Gwmrt Hot z·s-·z 

' 1\ 
~fl. 1 M.WL~ L~L.l~B~~ ~tv\V·Il.111~Q.1~~GL.lLI]:L!'\t'Lk~N.l.J1 T'S''Z 

~Q. 1 f\WLI]: t-~~1L~M.LM.~L~~Q. s-·z 0 ... 0 

1\ 1\ 

.If~ L~-t-~fbl-11. ·rtil& c~*·~*·u) s-L*o9*o9 L~u~B!J>ft~ ~Ln.ll.!:~tvt V·ll.l rt~n.,~~Bn.r,:,;;~lt-Lk~t-tl.Jl rtfz 

~Q. 1 n.t-n.L~ ~n.~!UW!l.G;;~11n.Lt-n.~t-Lt-~Un.ll.11t-~~~f1k~L~;;~117'Z ' .... .... 
' ' ~fl. 1 M.WL~ ~Llrl.ll.11rtl.Jf1t-l.Jf1k~L~IA.rtJ,W £'Z 

fb,VM.,Vt-~~1 L)i!!.LL.l ~Lrt~t-G~l.J1 Tl.f;} 1~rtW11!.!1.1 M.Q-1 t-B~~n.~n.~t-Bil.M.Lt-L.vttLL.lt-B~L~rtW11!.!1.1 9·z·z 

U09e)nW!S rtW11!.!1.1 n.L~B~~n.~11~L~M.L~~~l'f~t'~I]:~Tl.~n.~f1,VB~rtB~ 1 IJtLrtL~rtW11!.!1.1 s-·z·z 

(LHed O:).n'v') 1'1Lt-n.~t-Bil.f1Bil.L.l B~1tLL.ll.l LI]:~Tl.ll.tl~t-LrG.~fWM.G~l.J1 tLL.l!:-Lk~IJtLrtL~rtW11!.!1.1 v·z·z 
" ' ' 

,If~ (JaZA)euy )eU8!S tv\LWM.Q-1Lrtl.lBB~I':I~ t ~~l'f~ t-~ 111Lt-l.J;;~11 ~n.B~l.J1tLU~;;Ltl.J1 ~l1tLrtL~ £'Z'Z 

L~LlllLrtB~~ ,If~ lW8/\ 'SO£ '(les·) SDV ~tv\~f1kt-BWtLrtL~ z·z·z 

asuaJn >1JOMfau 1 L~L.l~B!J>~ 

n._vw~m~11t-Wf1B~rtB~1tLU~t~Llf~B~n._v ~ 11BkM.t'B~l.J1 S'1 L~L.lL~ft~BW1t-~rtBl.Jt-B~l.J1t-Bil. 
M.Lt-HottLL.liJtLrtL~~ asuaJ!l >jlOMlaN fbr\11 ~n.~n.~t-~t-Bil.t-~I]:Tl.B!:~1t-B~L~;;~11rtW11tll.lrl.Q-1 rz·z 

~Q. l n.t-n.L~ rttW~L~I.tlG~Un.ll. 1111Yf1t-l.Jf1k~L~}t-11tv\Bil& z·z 

LrUtLI]:~ 

.,. ' tLL.lfbBU;;tll.LrttL~L.lB1fbn.11rtB~M. 051 M.L~tl.tlLrtt-Btf1k,lf~~IA.fl.~r1L.lLI]:I.tl~l':lt-B~~L.ln.ll. 11~n.~n.yt 6l'1'Z 

t-Bii&M.~tLL.l 
!"' 

rtB~M.LrttL~L.lG1fbn.11rtB~M. ~Lil.tLL.lt-~~tLL.l~fb~ ttLL.ln. t L.lt-~;;~rtLt-l.JB~ 1 ~lA. ~k!IA. 1 ;;tll.Tl. t ~Lfl.~L~ 
' 1\ 1\ 

Tl.IA. 11t~B~~~L.lrl.ll. 11~n.~n.ytl.tl~l':l~ULI]: ~Lfl.~L~M.IA. 11t-~M.Q-1~ tt-~t-~11!.Lllf1k,'f~t'B~~Lil.BM.~1~ 81'1'Z 
" 

L~Ll~B~~ 'ZHOS' /\0£Z-OZZ ~Lrl.ll.!:fbfb;;t&-~~mk~L~L~tvt~n.~t-!.11!: LTTZ 
.... 

t-Bp. 1 L~L.l~B!J>ft~M.WL~ 8Sn f1f111B~rtB~1&-Bfl>!: 9lTZ 

t-Bp. 1 L~L.l~B!J>ft~M.t-n.L~ lau1a4+3 f1f111rtlLfufu~B~rtB~1&-Bfl>!: S'1TZ 

t-Bp. 1 L~Ll~B!J>ft~M.ln.L~ S'81758 B~~ ZZ1758 f1f111rtlLfufu~B~rtB~1&-Bfl>!: 17lTZ 

" " b " 
l.tlM.~LB1 8 L~L.l~B!J>ft~l.tlM.~LB1n.WL~;;~11 l.tlM.n.~ 8 L~L.l~B!J>ft~WM.n.~n.t-n.L~!: £1TZ 

(WnnJef\) k!Ll.!Lfufu~fbf111n.Lt-n.~f1~f1f1;;t!: Z1 TZ 
.... 

tl.tlrt1~~~ S't7£ L~L.l~B!J>ft~ M.Lt-L.vttLLl!:klk!: 11 TZ 

(Jaddp') Ll_tt~L[\rtt-t) rtkll~l\J £ L~L.l~B!J>ft~~ Ll_tt~L[tll~IJtLrtL~~L.ln.ll.11 01 TZ 
.... .... 

~L\'t~~~L!eli:'~ 0017Z L~Ufl~,tbfttl4~t'~flg111Lflt.lflfJ~~t~n~~lelmLLttL~ 17 ~\'tU11 6TZ 

LWL4~LL1 Lie! I:-~ 0017+ N1 0017-\'tLI:-LIA.LLUtt!elltt 17 IA\'tU11 8" ~ ·z I ~ Ji=" !P 0 f="' ..-ofc" f" 

' " s;w zo· ~ L~Ufl~,ttfttl4~t'~flg11'tLflt.lflfl~~t~n~~t.lmLLttL~ £ ~nu11 L' ~ ·z 

LWL4~LL1 L!eli:'~ 0 N1 08~-\'tLI:-LIALLU~fl~L 8 IA\'tU11 9TZ I f="' IF' !P' 0 F" 

LWL4~6L1 Lleli:'~ OS~+ N1 OS~-\'tLC'LIALLUttlelltt Z IA\'tU11 STZ: I I'=' Ji=" p 0 It=' ..-tip F' 

SfW H ·g L~Ufl~,tbf'tt 1.4~1:-~flg111Lflt.lflfJ~~t~n~~t.lm6LttL~ 1 ~n.UTI tJTZ 
' ' ' 



2.6 'l:fV'IbfliB\lU'j~lJ')"~"~1'1-1i''Ufl1'jb~tJ'U 1 U'jbbn'JlJ o;ij')'U')'U 5 'l:fVI 
' ' 

2.61 '1-1'\.btJ'l.J'j~l.Jd(;l~(;l (CPU) Core iS 'I-1~B~frh 

2.6.2 'l-1'1.bt!fld1lJ-;ij1 (RAM) 1lJ'IJBt~n11 4 GB 

2.6.3 WU'ltJU'UViniBll" (Hard Disk) 1lJ'IJBt~n11 1 TB 
" 

2.6.4 il~'llmru Mouse Optical, Keyboard 

2.6.5 il~elbbG'IVI\l~!;lbb'U'U LED "IJ'U1V~1lJ'IJBtJf111 17 .Q''l (1V~IP11lJbG1'UVIbbtJ\llJlJ) 
' 

2.6.6 i] DVD-RW bb'U'U~VI~\llJ1YI~Bl.lbfliB\lU'j~lJ1"~" 'I-1~B bb'U'Ub~e:JlJ~e:J~1f1.fl1tJ'Ue:Jn '1-1~e:J~n11 
2.7 U\'~11\lbflie:J\lU'j~l.Jd" o;ij1'U1'U 5 'l:fVI 

' 
2.7.1 btltJ1~~'1'11\l1'W1~"1J1b'l-1~n 'l:fuV~1lJil~tJ-a'n 
2.7.2 il"l.l'W1V~1lJ'IJe:JtJn11 120*60*75 (n.*!;l.*G'l.) "1ll.l . 

" 2.8 bn1€i'l'11\l1'U o;ij1'U1'U s 'l:fVI 
' 

2.8.1 bU'Ubn1t'Vl,\l1'U~11'll ilr~1Jnyj\l 
2.8.2 

2.8.3 

2.8.4 

... -> ... !-. .. . .. • 

iivh1 bb "IJ'U~\l I'11'Ueii1 tJ bb(;l~'!J11 

ii~e:J~1'1-1i'um'jbfl~BtJ~bJumm11 4 ~B 
lJ'tl'U1V~1lJ'IJe:JtJn11 56x62x84 (n.*" ·*G'l.) "1ll.l . 

2.8.5 G11lJ1'jfl'lli'u'j~~u?l\l~1 HI 
" 

2.9 'l:fV!bfl~e:J\lelV'Ie:J1f111"1 o;ij1'U1'U 1 'l:fVI 
' ' 

2.9 .1 iin1~\l1lJ'IJe:Jt~n11 s8ow. 

2.9.2 iim1l.l~\l'tlru~1i'l1tJ1lJLntJn11 60 dB 

2.9.3 1i'j~uu1v.Jvh 22ov soHz 

2.9.4 G'l1lJ1'jfl~~{Pl(;llJ1mlJ'IJe:JtJf)11 110 ~{Pl'j/'U1Vi 

2.9.5 ~ll(;lllbU'U'I:fUV~~~IPl(;lll~mde:J\lbb'U'UHth!tJ 

3. "!!"!!fltlil~m7-M'UV'UtJi~hVIi''Un17Vhll1'Ui1l.lnulJ'U1;V vr~e:Jl.l 1 tl7U.n7l.l ' . ~ . . ~1'U1'U 1 "!!fl • 
3.1 'l:fV~'Yi'UtJ'U~bb"IJ'Un"ei'l'l1'Wmi 'l:fUV~ Collaborative robot o;ij1'U1'U 1 'l:fVI 

' ' ' 
3.1.1 ~1l-l1:tm;V'ULUnLm'l-l Coding n1:tvl1\l1'U~'fl'l:t::::uu COBOT Sensor 6 bbn'U 

3.1.2 ~1l-l1:tt:lfl'l1Jfll-ln1:tvl1'11'U~'fl'lbb~'Unfl1~~.h!'flvn~1 6 bbn'U 

3.1.3 bL'JJ'UnflLLn'U~ 1 ~1l-J1:i'Cl'l-l~'U1'ULL(;)fl::::YiPI'V11'11~i.l.Ju'elVn~1 +270 n-:~ -270 'el'IP\1, Pl'l1l-JL1'l~'el'l 

Lmu~ 1 hlu'flvn~1 175 'fl'IP~1(;)'fliSu1V1 . 

3.1.4 LL'JJ'UnflLLn'U~ 2 ~1l-J1:i'Cl'l-l~'U1'ULL(;)fl::::Yi Pl'V11'11~i.a.JU'e1Vn~1 +180 n-:1 -180 'el'IP\1, Pl'l1l-J L1'l'JJ'el'l 

Lmu~ 21a.iu'flvn~1 175 'fl'IP~1t;l'eliSu1VI. 

3.1.5 LL'JJ'UnflbLn'U~ 3 ~1l-J1:i'Cl'l-ll-l'U1'ULL{;]fl::::YiPI'V11'11~i.a.Ju'elVn~1 +155 n-:~-155 'el'IP\1,PI'l1l-JL1'l'JJ'el'l • 
Lmu~ 31a.iu'flvn~1 175 'fl'IP~1t;l'eliSu1V1. 

3. 1.6 LL~'Unfl u.n'U~ 4 ~1l-J1:i'Cl'l-l~'U1'UbL{;]fl::::YiPI'V11'11~a.Ju'elVn~1 +180 n-:1 -180 'el'IP\1, Pl'l1l-JL1'l'JJ'el'l 

Lmu~ 41a.i'll''flvn~1 220 'fl-:~P~ 1 t;l'fliSu1 V1 . 

••lio ... J?:~::::: ... ~.:fi1Yn""n" .,~....... ~4 , p}-­.... ...... ... ...... .. ... ... .... . n~~t~m~ ~'l~'fl ............. ... ...... .... ...... ... .. n:~t~m~ 



3.1.7 LL"ll'l..mmLntJ~ 5 ~1~11tlvt~tJLtJLLI?i~~~Pl'V11..:JL~La.luremn';h +180 ~..:! -180 'fl..:JP\1, rl'l1~L1'l'll'fl..:J 
LLntJ~ 5La.lU'el£Jn~1 220 'fl..:!Pl11?i'fliltJ1Vi. 

3.1.8 LL"llun~Lmu~ 6 ~1~11tlvt~u1uLLI?i~::~Pl'V11..:J1£9fta.Ju'flrm~1 -21o ~..:! +27o 'fl..:!Pl1, rl'l1~L1'l"ll'fl..:J 

LLntJ~ 6La.lU'el£Jn~1 220 'fl..:!Pl11?i'fliltJ1Vi . 

3.1 .9 LL"iltJn~ilfPlilm1l'i1..:!1tJLa.lU'el£Jn~1 850 n~~ L~(;J1 

3.1.10 rl'l1~~1m1tlLtJn11lhi'1 (Repeatability) hhiiu +/- 0.1 n~~L~(;J1 
3.1 .11 LL"iltJfl~~1mrmm LVI~~~il"lltJ1~J1vtUfl~-3~~1~'1a.JLntJ 4 m~nf~ 
3.1.12 LL"iltJn~ 11f1'~1(;11j1tJPI'l1~~1~11tlLtJn111Jnu'el..:J1::~u IP54 vtr'fl~fl~1 

3.1.13 1::1JlJn11~~1?i'fl~'fl~11LL1JlJ EtherCAT (TCP/IP) 
~ ' 

3.1.14 LL"lltJfl~~'el..:JiJU1VIUnLa.JLntJ 23 nL~nf~(L"UYl1~LL'lltJfl~ LlJ1'l~'r:pJnnul?i'flYJ'l..:J~tJ1) 

3.1.15 LL'lltJn~ilmf'fl..:J(;J1'l,4'u1'(;JQLtJI'i''l'l~ut!..:J1~u~1£JLL"iltJ 

3.1 .15.1 mf'fl..:Jilrl'l1~~~L~£J~ 1.2/5 ~m'l!~ ( Pixels ) 

3.2 "lj~rl'llJ~~LL'lltJn~ (Controller) 

3.2.1 "Jl~rl'llJ~~iJYl'flf[;J~1vtfu L~'fl~l?i'flnUlflUn1Nrl'llJ~~ LL'lltJn~ 

3.2.2 "lj~rl'llJ~~~1~11tlL,jllf1fi'u1-rh~1 220 VAG 50 Hz 
~ 

3.3 iflUmruvtuu4'uontJ..:J1tJ 

3.4 'll~Lfl~tJ.:JU'j~~1"~"~1'Vt1'Uf11'H~cJ'WbthLLfl1l.J ~1'1..11'1..1 5 'll~ , 
3.1.1 V!U1tJU'j~l.J1"~" (CPU) Core iS vt~t1~rd1 

3.1.2 V!U1tlfl11l.J~1 (RAM) hh!m.JtY~h 4GB 

3.1.3 V!U1tJ'IJt!'Vin'li't:Jl.J" (Hard Disk) hhi'mmi1 1 TB 
" 

3.1.4 i1~tlmci Mouse Optical, Keyboard 

, 

3.1.5 i1:vmLa~.:~~"LLuu LED 'lltn~ hh!m.lfl11 17 .01 (i'~m~L~\J'VILLtJ.:Jl.Jl.J) 
3.1.6 ij DVD-RW LLUU~~~..:Jl.J1Yl~tll.JLfl~tl..:JU'j~l.J1"~" V!~tl LLUUL~tll.J~tl~1flf11tJ'I.Jtlfl V!~tl~fll1 

3.2 1~~11.:!Lfl~t:J.:JU'j~l.J1" ~1'1..11'1..1 5 'll~ 
' 

3.2.1 L U'I.J 1~~vl1.:!1'1.J 1lJ'll1 L V!~fl 'IJU~ 1~i1~'1.J-a'f1 
3.2.2 i1'1l'I.J1~ ~Ut:JtJni1 120*60*75 (n.*"·*a .) 'lll.J . 

... 
3.3 Ln1~vl1.:!1'1.J ~1'1..11'1..1 s "~J~ 

3.3.1 L u'1.JLn1tv11.:~1'1.J~11 u i1Yl'l!n~.:~ 
3.3.2 

3.3.3 ij~tl~1V!1'Uf11'jLfl~tJ'I.Jffi~,j't:JtJfll1 4 ~tl 
3.3.4 i1'll'I.J1~ 1~ut:JtJfl11 56x62x84 (n.*"·*a.) '!ll.J . 

3.3.5 G'l1l.J1'j1itl1'm~~ua.:~~11~ 
" 

.,~ •... ./.r.~f'::.f .. Tinfi1UnmJmr "'~"·· · ·· ···~·£....·""""" .,~ ......... ...... ~, 



4. 'ti"tln~nTah.teJ'U~if,~i''llm::'li'J'l.tn1'n ~a11il" 1 'U~ ~~a111 tl-au.m11 . -.. . ~1\J'J'U 1 'ti" • 

4.1 ,_.,'UtJ'UtliL"Bm.Je:J~?I1'Vlfl11ll"llil" 6 Lbfl'U ~1\J"l'U 1 "!l~ 
' ' ' 

4.1.1 ~1~1JT~rl'l'Ur,J~..Jn1j'Vhn'l.l"ll'fl-:Jbb"11'l.ln~1~1~1!'flt~n~1 6 Lbn'l.l 

4.1.2 LL"11'l.ln~Lm'l.l~ 1 ~1~1jfi'Vl~'l.IL'WLL(;]~~~Pl'V11-:~1lPi't~u'flun~1 +11o ii-:~ - 165 'fl-:JP\1 , r~'l1~L1'l"11'fl-:J • 
Lm'W~ 1 hlu'flun~1 220 'fl-:Jfl1{;]'flfj'l.I1V1 

4.1.3 bb"11'l.ln~bbn'l.l~ 2 ~1~1jfi'Vl3-.j'l.IL'l.lbL(;]~~~Pl'V11-:JLlPi't~u'fltln~1 +60 ii-:~ -185 'fl-:JP\1 , rl'l1~L1'l"ll'fl-:J 

Lm'l.l~ 21~u'f1u n~1 21 o 'fl-:Jf'l1(;]'f}i)'l.I1V1 

4.1.4 LL"11'l.ln~LLn'W~ 3 ~1~1jfi'Vl3-.j'l.IL'WLL(;]~~~Pl'V11-:~1lPi't~u'flun~1 +180 ii-:~ -115 'fl-:JP\1 , rl'l1~L1'l"11'fl-:J 
LLn\.1~ 3 hlu'flun~1 210 'fl-:lf'l1(;]'f}ij'l.I1V! 

4.1.5 LL"11'Wnmm'l.l~ 4 ~1~1jfi'Vl~'WL'WLL(;]~~~f'!'V11-:JLlPi'l~t!'flun~1 +165 ii-:~ -160 'fl-:JP\1, rl'l1~L1'l"11'fl-:J • 
LLn\.1~ 4 hlu'flun~1 43o 'fl-:Jf'l1(;]'f}ij'l.I1V1 

4.1.6 LL"11'l.ln~LLn'l.l~ 5 ~1~1jfi'Vl3-.j'l.IL'l.ILL(;]~~~f'l'V11-:~1~1~u'flun~1 + 14o ii-:~ -135 'fl-:Jf'l1 , r~'l1~L1'l"11'fl-:J 

bLn\.1~ 5 1~u'f!un~1 43o 'fl-:Jf'l1(;]'f}i)'l.I1V1 

4.1.7 LL"11'Wn~LLn'W~ 6 ~1~1jfi'Vl~'WL'WLL(;]~~~f'l'V11-:J1lPi't~u'flun~1 +35o ii-:~ -35o 'fl-:Jf'l1, rl'l1~L1'l"11'fl-:J • 
LLn'W~ 6L~U'fltln~1 630 'fl-:Jf'l1(;]'fli)'l.I1VJ 

4.1.8 LL"11'l.ln~i1fMiJmJ"Vh-:~1'l.IL~u'fltln~1 1 420 i1~~ ~I?Jj .. 
4.1.9 rl'l1~~1~1jfiL'Wn1n'hi1 (Repeatability) L~bn'W +/- 0.04 i1~~~1?Jj 

' .. 
4.1.10 Lb"11'l.ln~~1).J1jfltlnL'Vl~~VIi1"11'W1mht.n!nhlu'fltln~1 8 m~nf~ 

4.1.11 iJ~tlnnu~~~-:~ (Wire Buffer) 

4.1.12 LL"11'l.ln~1~~11?1j~1'l.lrl'l1).J~1).J1jfi1'Wmjtlntf'fl-:~hlt!'flun~1 IP54 .. .. 
4.1.13 (;]1Lmti-:~1'l.ln1j~~r;J-:~Yl'l.l t.nl'-:~ 'Vlt'flit'fltl,r'l1~ (floor-, wall- or ceiling-mounted) 

4.1.14 r,JNin'l!tN~"11'fl-:l~'fl Ll?l'flfll'JYf1f?i'Wn1i-:1 bb~~1t1 Lb'U'Un11'eh'l.IV>hn1j'Vl3-.j'l.l"11'fl-:l~'fl Ll?l'fl{ 

4.1.15 ~'flLI?J'fljLl'JYf1LL'U'UL'l!'fln'l (Electrical Servo Motor) 

4.1.16 j~'l.J'U'eh'l.ll'hn1~'-!'l.ILL'U'U tL'l!'lL'l'flf (Resolver) 

4.2 ~rl 'l'l.Jr,j).J~'l.ltl'l.I~L~'fl).JYif'fl~~tlmfiiL~'fl~(;]'fl ~1'\.J'l'W 1 ~~ 
4.2. 1 ~~rl'l'Ur.J~vh-:~1'l.l~'lm~uuij'l.IL~'l1~1!'flt~n~1 7 'Vlt'fl ~-:~n~1 

4.2.2 "ll~rl'l'Url~tl1~n'flu1tl~'ltl 2 ~'l'l.l~'fl Control Unit LL~~ Power Unit • • 
4.2.3 ~~PI'l'l.Jr,j).JiJ'rl'fl{(91~1'Vlf'UL~'fl~(;]'fln'U~tlmfiir~'l'Ur.J~LL"11'l.ln~LL'U'U~'fli~ej'~ (SmartPAD) 

4.2.4 ~LPirl'l'Ur,j).JL~~11?1j~1'l.lrl'l1~~1).J1jfiL'l.ln1n.Jmj'fl-:Jhlu'fltln~1 IP54 

4.2.5 ~LPIPI'l'l.Jr,j).J~'UJ11f1L.fl~nu1l'lvh 380 VAC 50 Hz !}--
, 

a rdl .,;:~~ .all s.. o 

4.3 , •• ou~u~""""""~"'J1J""""""'".1" : uou 1 ,. '/1; 
~.:J~t1.~~.~ .... 1.11::fi1t.\n11l-Jn11 ~.:J~t1 ............ ~ .. ~11l-Jn11 ~.:J~tl .. ... ..... ...... ........ ... .......... m1l-Jm1 



" 4.3.1 ~'ilLL~j;l..:JeJ~LihJ~'il~'a.J~~LLlJlJ~~t.nj;j1l.Ju'tltm~1 8 iJ.'"J Plr.J1~~~L~tlj;]Ll.Ju'ilt.Jn~1 6oo x 800 

pixels 

4.3.2 i:JV'j'flf~n USB ~1'\-lfu1"lli.'l.An11'f1V'jL'\-l~j;J.ffm.J~(;h'l1 

4.3.3 il~~ Jog Key ~1'\-lfu1ft'l..!m1murJ~LL'll'l..!n~ 

4.3.4 il1~1J1Jn11Pl'd1JrJ~~'l.Jtl'l.J(;] LLlJlJ ~1i 6 ~PIV11'l (6 D mouse) 

4.3.5 i:h~uuf;]j;jm1l'l1'l1'l.J~'il'l~'l.Jtl'l.JfnL'l.Jnnll~m~'l..! (Emergency bottom) 

4.3.6 fl1~11t1'ill'l~tlmruPlr.JUrJ~ LL~'l..!n~ LLUU~'ill~~fl'il'iln~1n "J1j;lPlr.JUrJ~ LL~'l..!n~ Lj;ltl~1~uuu..:J 

~1~11m11'l1'l.JL~m~tln~1'l.JL'\-l~j;l AutoMode 

4.4 "J1j;]L~'il~Lfl1Jlj;]LL~~L~'\-1~1J1'lql'l 0.5 l-UJ. ~1'1..!1'1..! 1 "J1l?l 

4.4.1 '\-IU1~'ilLL~j;j..:JeJ~ LL1J1Jl~~fl~1m1m~'il~!?i'8 Wi-Fi 1~ 

4.4.2 ~1~11t11fi'ilH''l1'l.JfllJ~'l.Jtl'l.J!n'i~'il~1~dj'l.J'fltl1'l~ V'jffi~H''l1'l.Jn11~'lfimn~'fl~ MIG-MAG 

4.4.3 rol1tln1~LL~L~'8~~1'\-lf1JL~'ill.J MIG-MAG ~'l~j;j1l.Ju'iltln~1 320 A ~l..l~m~LL~ 3A- 320A .. . 
4.4.4 Open Circuit Voltage 1l-1Ln'l.J 73 V 

4.4.5 tl1~~Vlim¥'j 1 oo% Duty cycle 1l.JU'iltln~1 240 A ~ 40° C 

4.4.6 1~~1Jn111la'lfl'l.JPl'd1~L~tl'\-11tiLPl~'il'lL~'fll.J~1ntJfn~Jl1tl'l.J'flnLL~~J11~~1J IP 23 

4.4. 7 n~'il LL~l?l'lPhf;]r.J LLU1n11L~'il~ LU'l.J~'flnnvfvJPlJ11tiL'l.Jf;]') LPli'il'l L~'il~~'l.J1j;]Ll.JU'iltln~1 8 d') l'l'l1'l.J 

LLlJlJ Touch-Display 800 x 480 Pixel. 

4.4.8 il~1tllt1Jt1J1n.! Speed Net, System bus- 100 Mbit/s L~'fl1~1J1JflJ~'llt1Jt1J1'1..!'11'8'lLPl~'fl'lL~'fll.J 
4.4.9 il~'ln,i''l..!~1'\-lfutlfuri1V'j111i1LIPl'flfil'\-lu1~'fll'l"ll~n1'1..!1l.Ju'iltln~1~'ld Wirefeeder, Arc length 

correction , Puis-/Dynamic Correction, Sheet thickness, Voltage, Current. 
I " I 

4.4.10 il1~uu1lu~r.J(;)L;j'il~LL1J1J Yj"ll -~~ (Push Pull ) ~11..:JLtl'ilL;j'il~LL1JlJ short circuit arc LL~~ 

Pl'dlJ rJl..l f;]') LLU1n11L~'fl~ LLlJlJ Synergic Lj;ltln11U'il'l.J~ 'Jj;l L~'fl~ LLlJlJ L~'l.J'\-IU 1 LL~~!l'iltl'\-1 i'l 
I I - -.... ... "" fl~1Jn'l..!VlPl'd1l.Jt1~'l j;l'Jti1~1J1J AC servo motor 

4.4 .11 ~1~11t1L~'ill.Jifi'fl L~'\-l~Lfl1J1(;11~'\-1~1'l L~'\-l~'il~)J LUtiWllJ L'\-l~nLPl~'illJrl~'d1LoW"l!L~~~\j1cU 

4.4.12 ~'ln,i''l..! Process parameters ~1~11t1L~'flntlfuri1f;]r.Jutl11fi1'l1L~'flth'lU'iltl~'ld Weld-Start 

I Weld-End, Gas-Setup, Process control , RIL-check I alignment, TIG/MMA/SMAW 

111 "" - -Setup, Synchropulse, Components j;llJ'l.J'\-l'l.J1~'ilVl"lln1'l.J 

4.4.13 il~'ln,Y'!.Jm1tlfuri1 R!L Balance Ll?ltiLL~j;]..:JLU'l..!nnvWJPl~'\-IU1~'flLPl~'il'lL~'ill..l 

4.4.14 ~1~11t11J'l..!~nri1j;j'r.JLLU1n11L~'ill.J job mode Ll.JU'iltln~1 999 LL'l.J'JL~'il~ 
. " 

4.4.15 ~1~11m;i'ill..l~'l..!'~1'l..!L~'\-1~ t~u1..:Jql?l o.5 n~~Ll..l1P11 '\-IT'flU1'ln~1 Ll?lt1L~'\-1~1l-1Vl~f! 

.,:i •.. JY~<.:::-u,,.,Yn""n" -.:i •............ ~~n" .,; •.............. Pt.."'' 



I I I I I 
cv.odl.dl ll cv.dl...,j cv..cS1 dl .dio 1 

4.4.16 l?l'lbPl~!l-lb'll'Ell-l~1l-l1~Clt.J'EltJ.n"nm'l'il b'Tt.Jn ~1JtJ.'VlMl1-.l1tJ.L".!I!lm'rl'tl'Vl1n1~ Report Lbl?lf'l~LL\J.'l 

L~'tll-.l't~tV~mon1hl~1u.tvn.JV~VI'-ln.ft'u. Documentation . 

4.4.17 ~1l-l1~Cl Update 'tt11'Elb'ttlf'lV~on'tll;1f'lLon1~'lLPli'fl-lL~'tll-l~1\J.Yl'Elf'Vl USB ~'tt1U1Lfli'El-lL~'Ell-ll~ 

4.4.18 iJVI'-ln.ft'u.m~ Teach-Mode L~mhm~~'Elnmhwu.i ~1l-l1~mtlV~H-.l1tJ.l~ L~'flvhm~VI'll'tt11 . 
J;]1 Lb 'ttllJ-.l b~ 'tll-J~iu.-.l1\J.Uf'l1t.l f'l')VI L~'Ell-J~ 1l-J1 ~Cl'ttlVI Lon1 LLf'l ~'El'tl n lVILV~t.Jre1 1?1 t \J.l-l~hl l'i''fl-l ~ VIU f'l1 tJ 

f'l'lVI L~'tll-J"lln.l~'Vh bU dLLntWi1'tt1\J.VIIO!VI n1~L~'Ell-J • 
4.4.19 ~1l-l1~m~'fln111M11"l!-l1u.'ttA'll--l~1n~1 20 mM1~'mn-l111M1L'Vlm~'flm~tlfmhYl1ni1LI?I'El~vi 

'tt1U1"i'tlvl'll~ n1-u.~1l-l1 ~m~'flmuu.mM1 L'Vlt.JL~VJ n1 Yf-lniu. 

4 A .2o iJ~~uuu'fl-.lnu.lf'l L~'ill-J'llu.nuiu.-.l1u. L ~'flU'El-.lnu.lf'l L~'Ell-J'JhrV~'t~ 
I I S, I 

4 .4.21 iJ~~uu LL4'-lV!'ttlu111 V~ Ln'EliJfl'l1l-l ~ V~tln ~ Ln V~~tJ.111t.J 1u.Lf11'El-l 
~ ' ~ 

4.5 t~~'l1-l'BtJ.-l1tJ.~1'tt1funm~'Ell-l Ylf'Bl-lifltlnnJ4'u'Bu.-l1tJ.roJ1tJ.'ltJ. 1 ~V~ 

4.5.1 bf'i~-.l"ll1b~~vi1"i1m'ttl~nmi'El-l "lltJ.1V~'tl--l'l!'flt.Jn~1 80*60*75 (n.*6'l .*?L) "lll.l . 

J' ~.. 0 .. ' ~ ' ~ ' 

4.5.2 YltJ.hi?I~'Vl1"i1nmf'lmL~tJ.'ttltJ.1 bl-l\J.'Elt.Jn'l1 5 mm 

4.5 .3 tru. t~~~1m~m1-liu.-l1u.1~'fltl1-l L 'ttll-l1~~l-lYlf'fll-liJ'fltl nm!4'uuV~iu.-l1tJ. 
~ ' 

4.5.4 iJ~~uu4'u'Bu.-l1tJ.~1'tt1funn-l1tJ.L~'Ell-ll~ 

' ~ 

4.6.1 iJlf'lL~'fll-l Push-Pull 'llUl?l~~U1t.Jfl'l1l-lf'flu.~'lmLn~~l?l~-.lnu~u.t.Ju.i r.l1u.'lu. 1 '!JV~ 

4.6.2 ~VI~1t.I~\J.Ylfell-JPll-J{U~1t.I~\J.t.l1') rol1\J.'l\J. 1 LlftJ. 

4.6.3 

4.6.4 

4.6.5 

4.6.6 

4.6.7 

4.6.8 

4.6.9 

"' "' f'l'El"JJUf'l'lVI "JJ\J.1VI 1 . 2 mm. 

' .. .. ... 
~-.ll-l!IL".!I'Ell-ll-ln 

'fltlnm!lf'lL~'Ell-li1n Contactip 1.2 

Gas Nozzle Con 

Nozzle Stock 

~ 

4.6.11 tl-lLLn~ Co2 1 oo% Ylf'Ell-lLU'flLLn~ 6.oom3 

" 4.6.12 tl-.lLLn~ Ar97.5% +Co2 2.5% Ylf'El~LU'EILLn~ 6.00m3 

" 4.6.13 tl-lLLn~ Ar 100% Ylf'fl~LU'flLLn~ 6.00m3 

" 

roJ1tJ.'ltJ. 4 \jn 

rol1\J.'l\J. 1 ~') 

rol1\J.')\J. 1 ~ 

r.l1u.'lu. 3 o reru. 

rol1\J.')\J. 5 ~') 

rol1\J.')\J. 5 ~') 

rol1\J.'l\J. 1 rl\J. 

rol1 tJ. ') tJ. 1 'e) tJ. 

rol1\J.')\J. 1 tl-.l 

rol1\J.'l\J. 1 tl-.l 

rol1\J.')\J. 1 tl-.l 

4.6.14 tl-lLLn~ Ar 82% +Co2 18% Ylf'fl~LU'flLLn~ 6.oom3 rol1\J.'l\J. 1 tl-l 

. ~'-~~- . ~~ . 7'11-' 
~~'l!'tl ... ....... ..... . ..... ..... .... .. ... . tl~::fi1t.m~nm·u ~~'l!'tl .... .. .. .. ... ... ...... .... ..... . ...... n~~~m~ ~.:J'l!'i.l .. ... ...... .. ... ... ... .. ... ... .... ... m~~m~ 



' 
4.6.15 fl'J{;"Ib~'fll-l'flfli1d:1m.JLn1{;1 ER 4043 "11'1..!1{;1 1.2 l-ll-1 .. 
4.6.16 fl'J{;"Ib~'fll-1~ b!'l'Wbfl~bnt{;"l ER 308Lsi "li'W1{;1 1 .2 l-ll-1 

' 
4.6.17 fl'J{;"Ib~'fll-ILVI~nbnt{;"l ER 70S-6 "li'W1{;11 .2 l-ll-1 

4 .6.18 "Jl(;1'l1'Zi"'JLLn~ Co2 

4.6.19 "Jl{;"l'l1'Zi"'lbbrl~ Argon 

4 .6.20 ~tl'flm11ef'I1'W1l1'rt1L'Vl£J~1'fl'fi',:m~"rt 

0 ., 

.,1'\..!'J'W 1 l-l'J'W 

0 ., 

.,1'W'J'W 1 l-J'J'W 

0 ., 

.,1'W'J'W 2 l-J'J'W 

~1'W'J'W 1 'fi''W 

~1'W'J'W 1 'fi''W 

~1'W'J'W 1 b~l-J'll~ • 
4.7 'L1Jnm1l-1~1~fufl'l1Jf.ll-ILL"li'Wnfl'l1t.!L~'fll-ILLfl~~1fl'fl'lm1vi1'11'W"ll'fl'ILL"li'Wnfl 91'W'l'W 1 'lunm1l-l i:l 

.... .., ' ~.l..t 
11tlfl~b'fltl~~'l!'l'fl blJ'W 

4.7.1 hlnLn1l-l simulation ~1l-11nl'fl'flnLL1J1Jn11'J1'1~1LL~ll'l"ll'fl'llA'WtJ'WI?iiLfl~'flunnu11P1 

4.7 .2 LU1Lbntl-l'i'l1l-111f.l Export Li]'W 3D-PDF 1!P1 

4.7.3 bU1Lbntl-1~1l-111f.l Export 1Yl'Zi"Video 11P1 

• • 

4 .7.4 i:J Library "ll'il'liflUnnu1~L~'fln1-D~fl1n~fl1m-rl'W ~1tl'Y"l1'W~1b~tl'I1J1~£JfLL~'I 

4 .7.5 ttJmntl-1~1l-111f.lvl1'11'W1J'Wfl'fll-l~'JL!'l'flf1~1J1JUlju"'&im1 Windows 7 vi1'fl~n~111P1' 

4.7.6 ~1l-111ml1Loll1LYM 3 ~~ .,1nttJnmm 3D Studio, Autodesk, CATIA V4 to V6, 

SolidWorks up to 2016, STEP file, Siemens PLM Software NX LU'W'fl£h'IU'fltl 

4 . 7. 7 bU1LLntl-l'fl~1l1£J1!Ml~'fl L~mnwi'u~'W£J'WI?l'fl!'l~1~mrl-l 

4.8 ~~LL"li'Wnfl'fl!'l~1~mrl-l'llil~L'J'fl~fl'flfl ~1'W'J'W 1 'll~ • 
4.8.1 i:ltflt\1~1'1\ILL"l!'Wnfl LU'Wbb1J1J vertical articulated arm ~1'fl~n~1 

"' 4 .8.2 ~1l-11tnurr'Vjn'D'W \11'Wt'll-lhlu'fl£Jn~1 4 ntflnfl-1 

4 .8 .3 i:!Lm'W1umnfl~'fl'W~"JJ'fl\ILL"JJ'Wnfl~1'W'l'Whlt!'fl£Jn~1LLn'W 
... 

Cll .:dl L1 I i.l I 

4.8.4 l-Jt~tl~n11L'fl'fll-l"ll'fl'lbb"ll'W bl-l'W'fltln'J1 580 mm. 

' "' 
4.8.5 i:lmnfl~'fl'WL~'J"JJ'fl'ILLn'W 1~£J~mtvl1\11'W LLfl~fi'J1l-IL~'l~'~"'l~LLI?ifl~LLnwK\Itl 

4 .8.5.1 LLn'W 1 ~1l-11tn~~'W1'W~P~'Vl1'1t'll-11a.it!'fl£Jn~1 34o 'fl'IP~1 fl'l1l-IL1'l1a.i~1n~1 

360°/s 

4.8.5.2 LLn'W 2 ~1l-11rn~~'W1u~P~'V11\It'll-11a.iu'fl£Jn~1 220 'fl\IP\1 fl'l1l-IL~'l1a.i~1n~1 
360°/s 

4.8.5.3 LLn'W 3 'i'l1l-11tf.l~~'W1'W~Pl'V11'11'Jl-!La.iu'fl£Jn~1 250 'fl'IP\1 fi'J1l-IL~'l1a.i~1n~1 

270°/S 

4.8.5.4 LLn'W 4 ~1l-11rn~l-l'W1'W~P~'Vl1\lr'll-1La.iu'fl£Jn~1 37o 'fl'IP\1 fl'l1l-IL~'J1a.i~1n~1 • 
550°/s 

.,;.~~4~U>:fi1Un""n1'"'~' ~/ . fll--' ··· ··········· .. .. .... .............. . nr~~m~ ~~:a!l .... ................................. n~~~n1~ 



4.8.5.5 Lbnu. 5 ~12-.!11tl'I.-H-!'I.J.LU.~MV11'11'J2-lhlt!reum~1 235 'fl'IM1 PJ'J12-.!Lt'Jhl~1n~1 

410°/s 

4.8.5.6 LLnU. 6 ~12-.!11mn~u.tu.~MV11'11'J2-lhlt!'e1~.Jn~1 ?oo 'el'IP\1 PJ'J12-.lbt'Jhl~1n~1 

740°/S 

4.8.6 i.h:::r;lum1U'fl'lnu.bi]u. IP40 ~1re1~n~1 
' " ' 

4.8.7 PJ'J12-.!Pl~1~LPJ~'e1u.i.u.m1v11"lhVIJ;hum.l'IL~~ (RP) hhiiu. 0.1 2-.!2-.l. ~1re1~n~1 

4.8.8 Pl'J1~~1~11tlb'I.J.n1m1.J1"'I'e1'1n11bPl~'el'I.J.~bL1J1JLttu.!?lN (RT) hhnu. 0.50 2-.!2-.J ~1re1~n~1 
4.8.9 mn~'e12-JJ;i'e11:::uuhl~1 

4.8.9.1 iiLL1-:Jr;i'u.hlYi'1Lb~:::Pl'J12-l~"'I'e1'1bb~fl'I~1UL'I'l'e1~1:::~~1'1 220/230V, 50-60 Hz 

4.8.1 o ,~Pl'J1Ji'j2-lmm1'11'1.J."'I'e1'1~u.uu.r;f 

4.8.1 0.1 bU'I.J.~Pl'J1JP12-l~iiLPli'e1'1~2-.!1Un11~1b~mnuJ;i''JlAU.uu.r;f 
~ . . 

4.8.1 0.2 ii Inputs/Outputs bi1U.bb1J1J Standard 16/16, 24VDC 

4.8.10.3 ~12-.!11tl1'fl'lfumn~'e12-JJ;i'e1LU'I.J.bb1J1J Ethernet!IP, Socket messaging ~1re1 

Ether Cat, PC Interface 

4.8.1 0.4 ~Pl'J1Ji'j2-.l~'fl'liimnh:::~'J~eJ~bb1J1J Computer unit 

4.8.1 0.5 ii1:::r;i'um1U'fl'lnu.Luu. IP2o ~1re1~n~1 

4.8.1 0.6 ~ Pl'J1J i'j2-J~ 12-J11tl1'fl'lf1J n 11b~ 'e12-J l1i'e1rl1J hJ Hbn12-l"h~ 'el'ln11vl1'11'1.J."'I'e1'1 

~u.uu.r;f (Robot simulation software) ~'fl~mu1~LPli'e1'1~2-.!1Un11~1b~U'Jrl'I.J. 

rl1J (;]'J~'I.J.UU.r;f bb~ :::~'e1\1~12-J11tl bbm 'llrl 1'V'l111ii b!?l'flf"'l1n J;i''J LU1bbn 12-J~1~'e1\l 

n11vl1\11U.'ll'e1'1~U.U'I.J.I?IL~L~UJ;JNL~U~1'1.J.~1UU~U. ~1re1 USB 

4.8.1 0.7 ~12-.!11tlbL~ ~'leJ~eff'fl~~~mu.:::'ll'el\1 input/output, event message ~1'1.J. web 

service ~1re1 Smart pad 1~ 

4.9 ,~bbeJ\IPl'J1Ji'j2-.ln11vl1\11'1.J. (Pendant) 

4.9.1 LbeJ\IPJ'J1Ji'j~LL~~'IeJmLuul2-.leJ~LL~:::LL~~\IeJ~LL1J1J~ ii'llu.1vm'Ll'1"'l'flhlt!'e1un~1 7.5 d'J 

4.9.2 1'f1\lfumn~'f12-ll1i'f1Lb1J1J USB b~'flvl1n11L~~~ttJnm12-lL~ 

4.9.3 n111J\1~1Jn11LPJ~'e1U.~'ll'e1\l~u.uu.r;fLuu.LL1J1J Joystick ~1re1~n~1 ~~12-.!11tlPJ'J1JI"l~ 

Pl'J1~LT'Jb'I.J.n11 Jogging t~utJf'JPJ'J1~bt'JJ;J12-J1l1~t!nii'f1V11-ni.u.m1tun 

4.9.4 bbeJ\IPl'J1Ji'j~~'fl'lii1:::1J1J~flVl"Jfm1U'fl\lrl'I.J. 3 1:::r;i'u (3-position enabling switch) 



" 4.1 o ttJnLm~9'l~'fl·.m'l)'lh:nu"JJ'fl-:J~uuut;lv~n'flulil1'-:~LLUu'el'fl~1~lfu~:::'fl'fl'W1~lf ~'l'l.!'l'l.! 1 "Jlt91 cK-:~il 

4.1 0.1 LU'l.!bUdbLm'~LL~:::~'l~'fl'IL~n'flulil1''1"1l'fl'lf;]'l~'l.!tJ'l.!{;] LL1J1J Network License ~~'l~'l)'t:ln'l)' 

1-n-:~'l'l.!"l.l'fl'IL'"i~'fl'll"l'fl~~'JL(;l'fl)'''b.J~'ln~'l 15 Ll"li'fl-:~Ylf'fl~ 1 nu~'el~tnu1~mn~'fl~(;]'fluu 

'l'ILL~'l.!L~mnu hh!'elt~n~'l 1 network license 

4.10.2 ~'l~'l)'t:lr'fl'lfu1~fi' ACIS (.sat}, 3DS, VRML 11?1 '!tlr'fl~'lnn~'l 

4.1 0.3 ~ 1~ 'l)'t:lfj Ll"l n:::lf mnl"l ~ 'fl'l.!~ LL~ :::l"l'l'l~ L~'l 1!?i'tV~t~1'!X t:.J ~'fl'fl n ~'I LU un n~ (Signal 

Analyzer} 11?1 

4.1 0.4 ttJnmt~~'l~'l)'rl~f'l·:Jn'ldbl"l~'fl'W~1!?i''fltJ'l-:~'e1(;1 tu~lil'lnmn~'fln"JJ'fllJ"l.l'fl'loBu-:~'lu (Auto 

Path} 

4.1 0.5 ttJ nLn n.J ~ 'l~ 'l tt:l L~ 'fl ~ (;] 'fl nu ~'l.! L1 ut;l lilr-:~1!?i'tV~ t1 ~ 'l'l.! ~'ILl Lb~ 'l.! Ylr'fl ~ 'l'l.! ttJ )'bLn )'~ • 
Simulation 

4.1 0.6 tunm)'~~'l~'ltt:~ L~'fl~ (;]'flnu~uuut;llilr-:~ L~'fl L-h'11u mil "JJtunLm~m)'vh-:~'l'l.!"JJ'fl-:~~uuut;l 

11?1 

4.1 0. 7 tunLm~9'l~'fl'ln'l)'vl'l'l'l'l.!"l.l'fl'l~'l.!LI'l.!(;]~'fl'ILU'l.!bUdbLn)'~~LU'l.!Lii'li'fl-:~YlmtJm)'~'lL~LI'lrl'l.! • 

4.11 tai:::~'lYlfu~V~vf-:~LL"l.l'l.!n~ 'l'l-:JoBu-:~'l'l.!LL~:::~tJnnu~u1 ~'l'l.!'l'l.! 1 "'JL'I 

4.11.1 bl"lN~f'l-:~tai:::Luu'fl~ihilu~ttJ)'1~i"JJu'lt911a.h!'flt~n~'l60*60*75 (n*~*~} "li~ . ufu~-:~-~111?1 
~ ~ 

0 ... 0 

4.12 "1Jt9l~'ltl'l'l'l'l.!~'lb~LJ'I lil'l'l.!'J'l.! 1 "'JL'I 

4.12.1 LPIN~f'l-:~'Vl'llil'ln'fl~iibi'lu~tu)'1~i ,~~n~1 9'lu'Ju 1 "1Jt91 

4.12.2 H ~'flL(;l'el{"JJ'l.!'lL'I1a.h!'eltJn~'l 151'(;1(;] 220 b'J~vl 

4.12.3 i'J"ljL'II"l'lW'l~l"l'l'll-lL~'l~'lLIYl'l'l.! ~'lm)'t:~tJful"l'l'l~L~'l)''flUL!?i' 91u'Ju 1 "JlVl 

4.13 "Jlt91LI"li'fl-:~tJ)':::~'l~t:.J~~'lYlfumn;luuttJnLm~ 9'lu'Ju 1 "Jlt91 

4.13.1 YltbtJU)':::~'l~t:.J~ (CPU} Core iS '!tlr'fl~n~'l 

4.13.2 WL,hLIPI'J'l~9'l (RAM} Ll.JU'eltln~'l 4 GB 

4.13.3 Ylt.hmruViml'fl~~ (Hard Disk} 1a.Jt!'flt~n~'l 1 TB 
~ 

4.13.4 i'J~umru Mouse Optical, Keyboard 

" 4.13.5 i'Jiil'flbL~t9l'lt:.J~bL1J1J LED "l.l'l.!'lt91Ll.Ju'eltJn~'l 17 ib (tJt91(;l'lm~'l.!'VlbLLI'Il.J~} 

4.13.6 i'J DVD-RW bb1J1J~t9lvf'l~'l'l'lf'fl~LI"li'fl'IU)':::m~I!J~ '!tlr'fl LL1J1JL~'fl~(;]'fllil'lnfl'ltl'l.!'fln Ylr'fl 

... ' 
t9ln'J'l 

4.14 'iai:::'J'l'ILPii'fl-:~U)':::~'lfl 9'l'l.!'l'l.! 1 "ljt91 

~ 4.14.1 cfl:lil::>i1•1u1ll'.omiin •il• 'bJ~~~ pf--, 
.,~ •. ~~u,.,un""""' .,; ........... ~ ... ....... ...... n""""' .,~ ...... .. ............ .. .... ..... .. ..... n,,.,n, 



4.14.2 i:l'JJU1~'W1!remn11 120*60*75 (n.*~ . *'Zl.) "lf)..J. 

"' il - 0 0 

4.15 Ln1'tl'Vl1~1'W .,I'W'l'W 1 ,~ 

4.15.1 LU'WLn1ti"l1~1uvY'lhl i:lVit!n~~ 
"' 

4.15.2 i:l~i'lLL'JJ'W~~I?)'1'W-K1t1LL~~'JJ'l1 

4.15.3 i:l~'fl~l~fumnl"l~'flu~'W1l''fltm114 ~'fl 

4.15.4 i:l'JJU1~'W1!'fltm11 56x62x84 (n. * ~.*'Zl.) "lf)..J . 

4.15.5 'Zli)..Jil'ntlful'~~u~~~~11?1 
' 

.. "' 0 

4.16 ,~LI"ll''fl~'tl~'tllnll"\ .,I'W'l'W 1 ,~ 

4.16.1 nn,i~taJ1l''fltm11 ssow. 

4.16.2 i:ll"l'li)..J~~'llru~bi~iuh1Lfiun11 60 dB 

4.16.3 1i1~uuhhq'1 220V 50Hz 

4.16.4 'Zl1)..J11blt.J~I'!~)..JL~1~1!'tltm11 110 ~1'11/'WIVJ 
"' ' "' 

4.16.5 U)..J~)..JLU'W'llil~tJ~I'!~)..J(;]'f]Lil'fl~LLUUtf'lllaJ'W 

4.17 LU1LLnl')..JI"J'lUI"lm~uurei'I'!L'W~LL~~,Yut1Ut;]i?1''lEJUn m '1Ul'~~~!( ~I'W'l'W 1 'll~ q q ID ~ O t:f 6S q 

l"ln.l'Zl)..JU1ivY'lLU • 

• LU'WLL'Vi~I'!'I-'J'flf)..J~'Zli)..Jijbii"J'lUJ''l)..JJ'~UU~'Wti'Wt;] l'~UUreli'IL'W)..J1i LL~~U'1JfY1Ul'~~~jLi11?1''ltirl'W 

• mn~t~uhlnLnl')..JLU"Win~ru~ n11~1nLL~~'l1~L)..J~~t~u~1tltr~~,r,(;],~ml'i11~1'W 
" 

• LuuttlnLnl')..J'Vl1~1111uuryry1tll'~~~!~i11~1"WI111uml')..J'fl~L~'WLL~~fuf1'1'1'Jrel.,'Yllti~~~"~'l1)..JLL~url1~~ i:l 

1"1')1)..! 1'l ~ L~'lb 'Wnll'UJ'~)..J'l~ tJ ~ nrer~n'fll~)..JreJ.,'Ulti~~~~~n~~~ti'Zli)..JijbiUI hltll'~t:Jn 1'11-rl. 'W~I'W 

'fli'I'Zll~ml')..JLI11 • 

• ttlnml')..J'Zli)..JIJ'n'l111tlH1umJ'~n~'~uj'u~uEJu~ L~'fl~t~ufml'l"l'lUPJ)..J~uEJut;l 'Vir'fl)..J~~'Zl,)..JIJ'n 

L~ti'W LUnbnl')..J1A'Wti'WI'IL~'W'Vl m~~U ~~ LL(;]l'~~U~'W~I'W.,'Wn~l'~~U'Zl~ 
q q OS cu 

• ttlmm)..J'Zl1)..J1l'n1-K~1ui'l)..Jnul'~uurei'l'ltu)..J1iLL~~~utlu~~1,jlwq~'~'Zl1~ml')..J.,1~ 

l"ln.l'Zl)..J~'Vli~L'Vll"lill"l • 

1. LuuttlnLm)..J1111uuryry1tll'~~~!~~umJ')..J'fl~L~'WLL~~fuf1'~'~'Jrel.,'Ulti~ L~ti'Zl1)..J1l'n1'li~1'WI"l'lUPJ)..Jl'~uu 

~'Wti'W~LL~~l'~UUreli'IL'W~'Vl1~'qi'I'Zl1~nl'l')..Jhii,uLL'Vi~I'!'I-'J'tlf)..JL~t.l'lrl'W 

2. 11hum"m"~~1•fi,i~>i'ohJ'4Jll'•o••ii ~ 'f-
• ld_;' ::>-~ .. rl) .. YJ; 

~.:J'll~~ .. ~ .. ....................... ... th'::fi1Um-n.m1~ ~.:J'll'il ... ..... .. V ............. .. ... .. .... nm-1m~ ~.:J'll'il . ..... .. . .... .......... .. ....... .. ... m'~).lm~ 



- Ll-l~t'lmnulP1mrvh-11'W"ll'eh'l1lP1rhl-1~L~rem(;]rarei'(;Jt'Wmi 

- bl-l~t'ln1dLUlP1mr'Yl1-11'W"ll'f1-11lP1rhl-1~L~'f1l-J(;]ra 

- tl-l~t'lmnL~lP1-1t-~t'lenra~fl. ~m'W~L'lfl 1 , lU1lTV'I''l1nmnh~l-l'lflt.~t'l"iira-11lP1r'hl-1 

- bl-1 ~t'l mr~tj lP1d'f1rl'f1'W'Yl1-11'W1lP1rl1l-1nlP1LU~ L~'f)l,J(;]'f) (~U'lf.JLU'Wnt'l ~'/)'l,!')VJ) 

- tl-l~flmrm'l"'l~rau~m'W~"iira-1-n'ral.Jt'l 

- bl-llP1t'ln1dd'll-Jen'f1l-Jf'mt'f1 mr'Yl1-11'W"ll'f1-1"JllP1rl1l-1 .. .. . 
- bl-1 ~t'l LL~ lP1-1t.~t'len'f11"l'l1l-J~;-1 rh H ~1raen'al"l'l1l-J"'l1nlPl'l LLUr"ll'fl-11 lP1rhl-1 

- bl-l~flrh~'WlP1rl1.,j''f1~flL'IXLU'W lPl'lLt'l"ll en'f11"l'l1l-l ~1'f1(;1rdn~"'l1-1LVi"'l 
' ., ' 

- Ll-llP1fl u~ lP1-1t-~t'lenral"l'l1l-lV11Pl-1ri1 H ~1raenral"l'l1l-l"'l1n1Pl'l LLtlr"llra-1"1llP1rhl-1 .. . 
- bl-l~flrh~'WlP1rl1.,j''f1~flL'IXLU'W lPl'lLt'l"ll enral"l'l1l-l ~1ra(;Jrrn~"'l1-1LVi"'l 

- bl-l~t'lm'l"'l~'f1U~m'W~"ll'f1-1en'f1l.Jfl ~1raiPl'lLLUr~1(;1NflU~fh~'WlP1L1'l'll~t'f1hl 

- tl-l~t'lrra1'1X1lP1rhl-1 2 'Vl1-1 raranmvd'ral-ln'W 

- tl-l~fl LUlP1~1raulP1mn~ral-J(;]ra"llra-1 L~'W.,]ra~t'l tlP1ura1Pi'mf ryry1ru~ L.,r1l-l1U-1n~ra-1 

3. ttlnmrl-liltl-l~fl1lP1rhl-1~'Yl1-11'W'""1'WUt1Jt1J1tlr~~M31a.Jt!raun~1!K-1d 

- bl-l~flrhl-1~1-n'tfryry1tlr~~MjL'Wn1r(;Jr'lliil~1 (;Jr'lliil~rau ~1ra4'lP1~l-l'llP1~~ lU1l1'V'I~L.,j'1l-l1U-1 

1lP1rhl-1 

- bl-l~t'l~'f1'WL'IXifryry1tJr~~Mjfr.in1'(;1Q~'""'f1-1n1r blP1U~1l-!1rt'l'l1lP1nd'f1UU'WJl1'V'Ir'f1U1'(;1QJ'W 1 LLt'l~ 
' ' ., 

~t'1-1nrrauV1l:l1hun1nu~1~-1tl''W~rara~h 

4. ttlnmrl-lnbl-l~t'l~'f1'W1'1Xtfryry1tlr~~Mjf4'n1'(;1Q blP1u1-D CPU tlr~l-l'lt'lt.~t'lL~ 
' ., 

5. ttlnmrl-lnbl-l~fl1 lP1rhi-1L'Wmr4'lP1mrenra~t'l hlt!rauwl11K-1ll 

- bl-l~t'l~~1mrm;lu'Wrhl-1'""'lU JavaScript 

- Ll-l~t'l~~1l-!1rm;lu'Wr11l-11f1'lu PythonScript 

- tl-JlP1t'l~t'l1l-!1rnr11'W'lruri1m-11"lru(;Jfll1~(;1f .. 
- tl-l~fl~~1l-l1rmmuuLV1uuri1 

6. ttJmml-lilLl-llP1fl~t'l " .. .. 1l-!1dbl LL"'l-1 L(;J'f1'WeJ1'WLL'f1'V'I'V'I~ Ll"l~' I L' N . ~ " 1"" me otrfy ~lP1 

.. ~ • .. ~~~.~.~ ... :::tlr.:fi1Unmm11 .,~ •.. ...... .. o--S~ • ~~ .............. .. .. .. ...... m':i'l-Jn1:i''ZWl!'tl .... ...... ..... ..... .. .. ..... .. ...... m':i'l-Jn1:i' 



uado N\>'8 '1\f8Jatm 

' snqpo!foj Ut-~L~Uf3g,_tbftt ~g,~~1 ~f!.113t.~ t1~W~L~~(;I11joti&.ruWf!.1!rt,V~L~g,~ll~Lt1L~t1~U11~f!.1 ·v ~ 
" ' ' 

~1,.f1-Rhl1t-grr.L_tt~rtt L~W~J1113~~LUI1t ~~111 W ~~11W11~f!.1 ·s ~ 

~ti1Lt.~gJfl'1.kJ1~tMLl!fU .. ~f>ttt-~f!.11~LU\'1.t~~l11 W~~t1W11~f!.1 .G ~ 

08P!t\PJO:J8tJ ~~t11 -

apo:JJB8J0 ~l!l111 -

dOJ886BWI ~~111 -

AJBU!8 ~l!J111 -

PBJlqns5s ~~111 -

JOI086fl\f ~l!J111 -

Ut-~L~Uf3g_ttfttMLl!\'1.L~~f:l~t.l1:::~f!.~LUI1t~~t11 W~~I1~U11~f!.1 . ~ ~ 
" 

BJ8W88dl c-g»"UUL~MLlfg~t1g~1~LU\'1.tt--¥L~~~I11 -

;g~1t.~11g~n;.Yg~11g~1~ L t-L~c-g,»'ug~~ we:JqaM jUWf!.1!UL~MLl!fl.LLJf1L!b~LU\'1.tt--¥L~~~t11 -

}g,~1 t.~r-tg~nt g1~~~f>tt Ljf1L!\~LU\'1.tt--¥L~~~ t11 -

}g,~1 t.~11g,~n t MLl!fU .. ~tA t Ljf1 L !\~LU\'1. t t--¥L~ ~~ 111 -

Ut-~L~Uf3g,_tbftWt g,1~~:::~11 MLL!f!.L rt.YW1.!1~t-~L~Wft.~l!JI11~11~U11~f!.1 ·o~ 
"' I I I 

03l ~l!ll11 -

MLL!fl.L~f:lt-W~11~ftw1 -

b "' 
WU11f.t~Wt11 -

Ut-~L~Uf3g,,ttftWt11Lt-~Wrt.Yg~w ~llLt1L~~t gt:1-1 ~~111~t1W11~f!.1 "6 
" ' 

~t HO!fol ~g~~1~f!.111Lfj~L~g~IJ~Lt1L~I1W11~f!.1 "8 

~tUg\'1.f3LUjU~Uf!.l;rt.Yg,~w~ 

ll~Lt1L~~tg,t:1-1 0/1 \'1.13~1:::~11\'1.L~ll~Lt1L~I3W1~t 0/1 ruLfufiJ~rt,V~LUW~ll~Lt1L~~~~11Wt1WTI~f!.1 "L 
' ' 



... 
l~1ml~fl.!.6!8~J_Hi:-Bfl.t-~fl.Brtfl.k~\ L.8~L8lA~LI/I,rtB~1 8Lfl.~~11~tt-Bfl.t-~L~fl.t1~!.Lp.~~ L.8~L8lA~LKrt 

rtt_1::tt,p.tLUR.trtB~1 .6 

fl.~t-Xt l.~t8L~~tL!'!~~ft\8~1 
" " 

. ... 

~n,~~11fb,CI> U 1 Ll!!lmQ-1!:-Bfl.t-~t-Bfl.t-BEo~~@~I/I,I:-B~M.Ufl.~!.Lp.rtLlt.lfl.,V~!.fl.fl.kt-B~Lt.!LWf\~1~ 

• • nBrtt-~~~~~~en.~B~M.un~tlp.rtl~wn.~::t~nktlu·g 

rtM.1L6ll!!ftRWrtl!. (fl.WlALfbfl.~TIUii.Tl.LI!!~fl.11) lALfb 000'00S"'8 n.t-mlfl.L~ 1:-~fl.fl. Vt F7 ,_ llll _. 0 1'1» 

. " 
~fl.l ~~n,n, 11 ~~~!.LU fl,fl,~!.Lfl.ml~!.LU B~ 1 ~f\8fl.~I!!Ufl.fl. 11!-LU~Qfl.~Jl. 1:-LS:~~B~~~!.LUfl. tt-LI!!UL6!L!. 

. " 
rt~1L~I!!rtf).Wrtl!. (n.l~tALn.n.~11L~n.L~~fl.11) tALn. ooo'oos-'8 n.tmmL~ 

t-~n.~~fl.l~~fl,fl,11~~~!.LUfbfb~!.Lfl.ml~!.LUB~1~f\8fl.~I!!Ufl.fl.11!.LU~Qfl.~Jl.B~~~!.LUfl.trtlLrt~!.jl.fbt-
" . " 

B~~~tLUn.trtt_1~~ .L 

. ... 
~~1~~8B~Blf1L~ 1:-BQ.L(bl!!fl.L~ Lfl.fl.L~I!!t.lt-rtR.L!.~I!!l fl.16llA18~L8lA~LI/I,rt ru ~~~fl.Brtt-~1:-B~~~Lt.!LWf\~1~ 

nert~~!Artl.u~·9 
F' 

8Lfl.BI/.LfUfu~n., rtLfl.t-l!!fl.WL~~I.mn. fl.l""'' ... 081 .. ""LI!!l 1 ~8~!-fl., 8W~rtl/l,l:-lA~~M.fl.Brtt-~t-B~::~L6!L!.Bf\~1H Jr n I, n. n. n , I. ~ 1"0 t 1'1 11 

• 14~~nBrt~~tl.UI4rtKl.!J ·s-

... . Lrtl!.L~~!.LUfl.BU~!.fl.I:-B~UllrtLl6!B~1~W~rtl/l,t-~B~I/I,!.LU8L!.t-Lfl.¥trtl,V'!.6! 
. " flo t. b 1\ 

~8~1 ~1!!8Ltn. t fb~!.~rtW11!.fl. J}l 11iAtABII>Uft~R.B~I/I,!UWfl.B~U8~ 1 Bfl.!.LUfl. t~lA~t-~,¥ \1:-!.lA!.LUrt!.W ~rut.! ·z 
fl.~ £ L~U 8BJ:ft\ fl.lfl.L~t-BEoW~1 ~WLI!!t.lftfl.,VN rt!.fl.BUft!.LU~t-B~fl.Brtt-~!.LU!:-~1/1, '1 

t;ru!l4~e1::1!Bl.t F' ... 



~};{················~,. """""···r·~----------.~,. """"'"n'""~~·-;;;:_~71---.~,. 

tllJI'tf.W .............................................. (OP.t-1:2) 

--tdl " • (~lbtLf3 9~~LI3'1elt1) 

<LU.«U7"f{J················· (B~'O) 

(giA~ftgl:2rt~ ~~~~flelt1) , 
tLUrttWrtLg~t[b ······~fl~"i""?;/f"" (13~t-1:2) 

'// . ~ Vf 

n.l.t-t-on.!4n. 1 n.on.t-l.~tl.Urtttu::ruw 

(l~bl.~l.WLtJt 1) L61Lt~ruum t f3l!l1 rt~l!l~ 

LTUtLI!-~~1!-L. f3~Lf31A~U1.rt Q-f:-k61~UQ.13tiAU~1 ~L61Ltl!ltu~~[1.13ft~113~13~~llJI:21'1LTU~LI!-~~LUrt t . ~ 
" " ' 

l I 
I 



"'. \11111~LL£11ii~l~L~1J~Uth~l.llruvtl!iH'u~lil£1'l'iLLCI~'ilfnfll'll~('llf11Bl~B~) 

1unl'l~lil~i.l~\1l,r1~~m'!i~1\Jrli.l£1~1~ 

m. ~v Ll'l'l~m'lmli'ru'll'!liiitlfiu~m'iLL '1!\Jfll'l"'uvulllL Ylvm'i~(;lltJ1'l~uum'l~~liiLL uuei'\11 t umi~u£1~ m '!I iii 
~ • ':J • 'U • 

....,,1-Jemu l'lru::'il'11m'll.l1'11£1lili l.l"v11lVJ£J1.i'mVJ!'l tu t"m1'1!l.l'll'l"ll1\J\J1 

\!:>. l'IL~\J~UU'l::lJ1(UvtlMu~lil£1'l'l c::i,<foo,ooo U1Yl (LLUiilll1U-M'1LL£1\JU1Vlnl\J) 

m. i'uYiri1"v1\Jiil'l1mf1"1~ ('l1!'11B1'1B'I) mc::i ii'l"v11!'1l.l l!:><n:>m 

LiJ\JL~\J c::i,<foo,ooo U1Vl (LLUiilll1\J-M'1LLI1\JU1Vlnl\J) 

.Vv 'l1£Jn1'l 

m 1'1l\1ltlfiu'inTm'tlun~vh.JtJ'lJ\ilLYit~n1'i~~'W1'i~tJtJfl1'ij:,J~vmuuei'lil lulT~~u?t~ , d.J , '\1 

tl'i~fltJtJ(iilt~ 

1. 1. ~\1ltl5u'im'i~'WtJ'Wvl'llti\11 bfl'i~?I~1~'VU1U w~m.J t tl'iLLfl'il.l 

- ~\11CJflbL'V'Wfl~ '!Jti\11 Parallel Robot 

- '1J\1lfl1tJfll.I,.,UtJUvl (Controller) 
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- 'i~tJtJiil'iT~?ItJtJvl1tJ.fl1'W 

- ?11tJ'W1U~1L~tJ~ 

- b~~~1VI'i'tJ~\1l~~LL'V'Wfl~ 11~:a'W~1ULL~~tlUfl'inJ~U1 

- t U'i LLfl'il.J fl1'iVll~1U'V tJ~~UtJ'W vltllil?\1'\11 fl'i'il.J 

- ~\11Lfl~tJ~U'i~l.l1~j:,J~~1VI'i'tJfl1'iL ~tJ'\j t U'iLLfl'il.J 

- Hi~11~Lfl~€J~U'i~l.J1~ 

- Ltl1B'Vh~1U 

- ~\11Lfl~tl~el\1ltl1fl11'1 

2. ~\1ltl5u'im'i~utJuv1'1Jti\11Lfl~tJU~'i1\11 L 111 'WLLU1'i~U1tJ w~Bl.l t U'iLLfl'il.l 

-~\11U'V'Wfl~tllil?I1VIfl'i'il.J'1J1J\1l?lfl1~1 

- 'l!tJYhn i~1VI'i'tJfl1tJ fll.l LL 'V'W fl~ tllil?\1'\11 fl'i'il.J 

- ~l.J'VI~1VI'i'tJfl1tJi'jl.ILL'VUfl~ 

- b~~~1VI'i'tJ~\1l~~LL'V'Wfl~ 11~:a'W~1ULL~~tlUfl'inJ~U1 

- '1J\11?11tJ'Wl'W~1L~tJ~ 
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- ~\11Lfl~tl~U'i~l.Jd~j:,J~~1VI'i'tJfl1'iL ~tJ'\j t U'i LLfl'il.J 

- t~~11~Lfl~v~tl'i~l.l1~ 

- Ltl1B'Vll~1U 

- ~\11Lfl~tl~el\11€11fl11'1 
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- t~~11~Lfl~tJ~tl'i~l.l1~ 
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- Ltl1B'Vll~1U 
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- t~~11~:ffu~1'W~1VI'i'tJ 'IJ m ~til.! 'W~tll.l tlU fl'i ru~u:ffu~1'W 
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" - u. '1Jt.lf1~tJI'IG11'VIfl'i'i:U'llilli1L1eJ{~rm~ . 
- "!!li1U.tNf'l':lUf'j:Uf11'iVi1~1t.l (Pendant) 

- hJ 'i LLfl'i:IJ ,j1 ~ eJ~ f11'iVi1~ 1t.I'1J eJ~~t.IEJt.i\Jl LG1i:J elt.l\1 ~ ~ U. UU eJ vvll.~ULL~~eleJt.il~u . 
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- Ln1~vhnu 
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