
~1-:J"lJB\Jb"lJ(;l"lJeJ.:J.:J1'U (Terms of Reference: TOR) 

A ':i.!i'ru6ti.:~1'U~nvl'W ~1'U'V11.:!1A1n"f~11 ~1ua.U1.:~ L~an ehLflmija.:~ b '-iv.:~ 1 'Vi~ ' ... 
~.:~wr~n'-iv.:~1'Vi~ 1 "ll~ 

' 

1. A113JbU'U111 

mJJ~JJVI1l'VlV1~ m 'VIA 1 'U 1fl811'llJJ~Afl6i'TU'U1 A ru:;11'11fn1J.Jf"11?1 1'111111..ij ~m1 b1V'U n11?lv'UI111'U 

1 1'11 n 11JJVI m v ?11'111 1~ v bb~":; ?11 'll11 '111 I111'Ui m n 11JJOJ:; rJl e:J~ijm 1..ij ~ n 11 b1 v 'U m 1?fe:J'U A 11 JJ~~'U ~1'U 'V11~I111 'U 
'U "' 

' ' 
ii'l1m111 b~m.J~tJnJruonl'lViirAru~n~ru:; Hands-on bbl:l:;I'!1JJ-li'mr~rru'llv~VI~n?tm (JJAe:J.®) bbl:l:;-li'mr~ri'u'lle:J\1 

' 'U 

VI111V~1'UA1U~JJI111'Ul'll1:U~ bb(;l:;\111J.JeJI'l~ n~ru'lle:J\IJJVI1l'VlV1~ v "uru411'11!nui)u'il1vm:U~vtt-ffb'VlA 1 'U 11:lth U'U 

~Tu bb~ b ~v\11111 VM11~U OJOJU'U'lltl~A':i.!i'ru~~1-ff6'11VI1'u 1J fl'Yl n~~~'U~1'U l1111..1i 1'11 m1J.Jijv1 CJ fl1':i 1-ff'I1'UJJ1tl~ 1\1 
d.l " 'I d.l , 

CJ11'U1'U t~ m>f1'UJJ1 nOJ:;ijmvm';i 1-ff~1'UJJ11:W-Jvv n-J1 40 tJ ~\lvh 1 ~ij n1';il.~e:J1l?fm~ l.l.l:l:;'ll1';i~l'l1l.ln1';i 1-ff~11..1 
-' ' 

~\IVh 1 ~l.fl~UqJV111'11l.ll.I1B mi'UAtl n1';i~1:W?!1l.l1';itl..ij~VI1tl~ 1 VI~VI~tl~'U~1'Ul.l11. u~ CJ'UVI~tl'Vl~ 1.1. 'Vl'U~'U~1'UI.~l.l 1111 

vh 1 ~ LA~e:J~..ij m 1:W?!1l.l1';if:lvl1\11'U 1111v ~1~?\l.IU';iru ~~ t:-.~ 1:l m:;'Vlu~vm1 L1CJ'U m';i?te:J'U'llv~1! n~n~1 t~ vm ~ ~~ 1 1..1 
'U 

~1 'U'llv~"ii1'U1'U'lle:J~I.A~e:J~..ij n 1~1:W 1. oWCJ\I~vnu1!n~ n~1 bbi:l:; 1:W?!1l.l1';if:l?le:J'U~ n~:; 1 1..1n11 1 -ff~1'U'lle:J~ I.A~e:J\I..ij m 1111 

A';iU ()11..1 1'111.1~ n~ru:;11 CJl'll1~ rJl e:J\11. ~CJ'U Bn~~ EJ'~~ ~t:-.~i:l v\'11 ~A ru.n1~'Vl1~~ n~:; n 1';i 1-ff~1'U I. A ~e:J\I..ij n ';i'llv~1! n~ n~1 , 

l:l~~1i:l~ t~mu~1:;n~l.l1!n~n~1~1'ul.I10J1fl?I1CJ 1.1 .6 ~ijm11.1"ii11. U'UrJle:J~ 1 -ff<j:;CJ:;nm 1 'Um';itln~n~:;e:J~1~~~ , 

~~,j'U n11..ij~ VI1A 1il ruon1 VI :ill.~ e:JJJ 1'Vl ~ 1.1. 'Vl'Um J1 ru~ 1.~1.1 ~~ijm 11.1"ii11. U'Ue:J ~1~ ~~ l.l.fl:; rJlv~1uvi' 11. U'U n11 , , 

t~v~1'U 1. ~ v 11.1'1 ~~~ t:-.~ i:l m:;'Vlu~ e:J A rum~'lle:J~uru 411'l~'Vl1~l.IVI1i 'Vl CJ1~ v., 1111 r\'1V1'U~ 1 ~ 1. U'U 1 uml.leJI'l~ n~ru11 
' 

,f'Ufiv :W~t:-.~~~'~ "uru411'11Tm.J ~u~l1vm:U~vtt-ffb'VlA1'Utl:l8Ltl'U~1'U" , ~ "' 

2. 1(;lmh::~.:~f1 
' 

2. 1 l.~e:JArum~'Vl1~~n~:;m';i1 -ff~1'UI.A~tl~~m'llv~1!n~n~11.~l.I~'U , 

2.2 I. ~tl 11.1'1 ~~~ ~-mm~'VlU~e:JArum~m1~fl~1'lltl~U ruonl'll.IVI1l'VlCJ1~CJ "1 , 

2.3 b~e:J~~I.?!~l.lm~~n~ru~ffi ~nuAru:; ., I.Ll:l:;l.IVI1i'VlCJ1~CJ ., 

3. Aru~1ltm"lla.:~~LJ':i~~.:~f'l~::L~'Ua':i1A1 ' ... 
3.1 ijm1l.l?l1l.l1';it11'11l.lfl!JVIl.I1CJ 

3.2 1:Wb U'UUAAI:l6i'l.l~~fllCJ , 
3.31:Wv~1:;VI11~1.~nnOJm';i 

'U 

3. 4 1:W I. U'U UA Ai:l~\ltl ~';j:;Vfl1 ~tl m:;ru n1';i ~'U-li'v 1.?\'U tlVI~tlvl1 ~ru ru 1 n UVI11 1 CJ ~1'U'll v~r~ 11-&1 A111 
" '0 \1 QJ <tJ &II 

I. ~f)~OJ1 n I. U'Um:W ~1'UI.flru~ n 1';iU';i:; !.i'l'Ut:-.~i:l n 11U nu~~1'U'lltl\I~U ';i~ n tlU fl1 ';i\111l.J';j:; I.U CJU~1'~l.I'U 1'1 ~11 fl1';i 
\1 ':-.J 'U 6.1 

m:;'Vl';i1 ~m ';iA~~ rl1VI'U~ 1'111.1~\J ';j:;fl1 i'1 bt:-.~ m1. ~';i '1 'U ';i:;uu I.A~e:J~1 CJ?\1 ';i?\'UI. 'Vl i'l'll e:J~ ml.IUqJ:Un l:l1\l 

f ' 
~~ 
~~ 



(d9-Cl :lUClWClJnJOJd lUClWUJCl/\09 

~ ~ 

J!UOJPClEJ) ~U(bCH.IA.U ~1 ~r.ll~~kle!L Lft'L ~~~8~~~fl.fl.~~rb1/l.r.l Q. 1~1A.t'I::H·8~8 r\~1 8]-rb~~ 01 '£ 
~ ' 

n_r.L~np. m,Vrt~rtL liel£1A.~~~~~ Lt-~L~[!~t 8rb~18]. 

n~Dt-81l.~Ln..[k~1m~ 1 r.JIA. t ~Lklrbl?!l18r.lftV:J~1 g0-~L8t-~ rb,Vrt~rtLllel8~1f1.£1A.~u~mk~Wrbf;~ftt 6'£ I f'l I , 

~t'klei~U (bU8~1A.U~1~Lle!L~~lU~~r.~LUrb L rt~~l:mr; 1 t'L~8 
.. .. 

rb].t-p. 11~LUt'Llll.~].~LUrbf; m~~LUL_\A~Wrbf; 1ftl 8~1f1. ~U(b8~1A.U~1~LleiL~~liJ~~0-WLU~~0-rl.~ I'll Lrl.rl.L~~lelt'rtQ.L~ 
~ ~ 

~ ~1 n lle!IA. m~Lr.JIA.~Lif1.rt~11~ L 8rb~1 8]-rb~L]. 1~n~r.JL~8rb~18]-rb~~n.,Vn,Vrtl~_r.R.r.J1 ~~r.~~[!~nr; 1ftt 8'£ 

lL~Ut'~~Urb8~1A.U~18 1 ro Jl "<O ~ "<O 

.. n. .. .. 
L le!L~~lU ~~0-£~r.ll~8~Lle!L~~lU~~0-~~~~r.lLfl.M,~L8 [!~ ~lei lei fl.~(b8~1f1.L ~rt~~g ~lei lei fl.rbf; 1 L '£ 

~ ' . ~ . LRun. mLM~R.L~n L ~n.lf1.L,\.l~kle!Llf~~~ 
~ Llf1.~fl.~LU~m1 t'L~~~8~~_Q;~LU r.lLfl.r.ll n.~LU rt~W ~I'll lel~rtLlllrtL~t-8~ ~rtlRU ~[!ftt ~m1 ~,Q.rt~rtl l.![! 9 '£ 

.. ' .. 1\ n. n. 
r.ll~rb,Cb~lellelfl.~(bt'81l.~LU~~rb L rbLt'rb(b 1L~~LUrb L HrbL~[!~ ~Litl,~fl.~ ~LU~,Q;~ .. n. .. n. " ..... rP 

~ LU rt~w uu ~,Q; ~ne.,~ n.~nr; 1 mc-c-~~ ~~wwn.~(bt-1!rtl~t-~ t-L~u ~m ,Q.rtW t-81l.WIA. 1 n.~~L~r.l Lf1.8~lel1 n.n.~~n. L ~k 
n. n. , .. n. .. 

nLt-r.llfl.lf1.t-81l.n.Lt-t-~~n.r; 1~ L 8~n.r.J~, c-~ ,,~t ~~1mLt-t-~~8S!r.l L~~m,Q.n.ll-t 8S!n.~wllt-~~lellel n.n.r; 1 :tt s-·£ 1'1 I 1'1 I I I 



4. ~ru~n~ru :mwn:: (Specification) 

~1~m,.~·~ 1 Lf"l~v.:Jnil -:a!'UA~v"!Jt.n~mn:~ ~~mJvtlmru 
~ . ~1'U1'U 12 bf"l~i) {j 

bb~~:: bf"l~v.:Jii~,v~::LBv~~.:J ~v 1 ud 
1.1 ~1v~::LBV~-i1 1 tl 

b'\J'ULA~e:l'lfl~'l'll'W\11 Bench Lathe 'Vl~e:l Engine Lathe bA1'l6d'1'l6htJ1'Vlqjvh~-wL'Vl~fl'Vl~e:l 'Vl~e:l 
~ I d ILl d -- I I Q..l d 0 V d I .dl ~ cl dc::lli ~ d V 

L 'Vll:l fl 'Vll:lflb 'Vl tJ CJ 1 \Pl1 LA 1e:l'l11'l e:l CJ '\J tJ LL VI tJ 1e:l 'l 1'\JVI Vl1 \111 CJ L 'Vll:l fl'Vll:l e:l 'Vl1 e:lL 'Vll:l flL 'VltJ CJ 1 Vlll A11ll LL 'lJ 'l LL 1 'lVI \1 ::1'\J 
'U 

J1wu nl'l1 LA~e:J'lL~\11 CJ hJ Ln\11 m1iu ~~ L Y1 e:JtJ\1 uvh 1 ~ Ln\11 m1llAI:l1111 LA~ e:JtJ 'lJe:J'l~tJ'l1tJ '1X1 Lfl~e:J'l~'le:J ciuu1 1'l 
4 d 

Ll:le:ltJ'lJe:l'lLA1e:l'l 

1.2 ~1v"::bBVfiVI1.:Jb'VIf"liif"l 

1.2.1 A11ll~'l'lle:J'lPltJ6LwWmLvitJ hhJemn11 165 llll. 
'U 'U 

1.2.2 ?f1ll11tlfl~'l~1tJfle:Jii1 (Swing over gap) 1vi1V~~111hJiie:JCJfll1 470 llll . 

1.2. 3 'lJtJ1\11rl11llfll1'l'lJe:l'l11'lL~e:ltJ hJiie:JCJ fll1 185 llll. 

1.2. 4 1~CJ~lA1'l1~'Vll1'lDI:l1 CJPltJ6'1X1LLI:l~ PltJ6-v11CJ hJifvCJ fll1 1,000 llll. 
'U 'U 

1.2.5 1'lJe:l'l L 'WI:l1'1X1LA~e:J 'l :iJ'lJtJ1\11 L~tJ~1tJPltJ6 fll:l1'lLdJife:JCJ fll1 35 llll. 
'U 'U 

1.2.6 Spindle nose drive 'W~e:Jll~LJmru~'\J~\11LUtJLL'\J'\J Bayonet 'Vl~e:J Clamp lock 

1.2. 7 L'WI:l1~1Lfl~e:l'lLUtJL~CJ1 Morse taper no. 5 'Vl~e:l bVI fll1 Lbl:l~ 1~1''1Jll1V11~1tJ DIN 228 

1.2.8 1L~CJ1fJtJPltJV-v11mUtJL~CJ1 Morse no. 3 'Vl~e:l bV~fll1 LLI:l~ 1~1''1Jll1m~1tJ DIN 228 
'U 'U "' 

1.2. 9 il1~'\J'\Jfl11~e:JflfJ'tJ.PltJ6VhCJ 1 ~~111utlwl'm1'lL~e:JtJ 
· 'U 

1.2.10 ~m~ru::~1LLA~LUtJI'i'11fli1 ~1tJ1tJ 2 GitJ 

'U 

1.2.11 1::'\J'IJLD~CJtJA11lJL~11e:l'\J 1dJife:JCJfll1 8 ~tJ b111CJ:iJfl11lJL~11e:l'\J~1~\11LllbfltJ 70 1e:l'IJ/tJ1Vi LLI:l:::iJ • 
fl11lJL~11el'\J?f'l~\11 1dJife:JCJfll1 2,000 1e:l'IJ/tJ1Vi 

'U • 

1.2.12 :iJ~e:J'l'q111LD~CJtJL~eJ'l (Quick change gearbox) ~LJ1'ueJ'mTUe:JtJV11llLLtJ1CJ11LLI:l~'lJ11'lL~ fl~'l 
Lfl~CJ1L~~'l1~'\J'\J LlJVI~flLLI:l~1~'\J'\JeJ'l fl~~ 

1.2.13 'll111L VJv'l~~V~V~1llLVIflb tJ bl:lV'lle:l'lW~~V~ 
• 'U 

1.2.14 ~1ll11ti'VhLfl~CJ1LlJVI~flLLI:l~Lfl~CJ1~111ll tltJ hJife:JCJfll1 65 eJm1VIfl 

1.2.15 ~1ll11t1Ue:ltJV11llLL tJ1 CJ11bfiCJ:iJA'J1lll:l~ L~CJfl 1~'Vll1'l 0.052-1.392 llll ./1e:J'\J 'Vl~e:l~ fll1 

1.2.16 ~1lJ11tiUe:ltJVlllJ.bL tJ1'lJ11'lbfiCJ:iJfl11lJI:l~ L~CJ\11 1::'Vll1'l 0.014-0.380 llll./1e:l'\J 'Vl~e:l~ fll1 

1.2.17 ~1ll11tlfl~'lLfl~CJ1LlJV~~n~hCJ (Pitch-Metric) 1::'Vll1'l 0.4 -7 mm/rec 'Vl~el~fll1 
.... 

1.2.18 ?f1ll11tlfl~'lLfl~CJ1'W1~1CJ (Pitch-Inch) 1~'Vll1'l 4- 56 threads/Inch 'Vl~e:l~fll1 

1.2.19 :iJ~tJfh~'lLUtJlleJLV~e:JflvHhhJifvCJfll1 1.5 Kw. 1-ffLL1'l~tJ1vJvh 380 bdl:l~ 50 L~1V~"Ii 'W~e:lll 

vLJmrumuflll . ' 
1.2.19 ~Lnl:lffioULUtJ'Vlti1CJiJI:l~Lll~1 
1.2.20 :iJfl11LLCJflL 'WI:l1111 LLI:l ~ L 'WI:l1Ue:ltJele:lfl\11fl tltJ 

t~ 
o~ 



1.2.21 ih~LJLJumn\.J m'nJe:ruer~ 1 'U:w1i 66ii'l~f11'Jf1~'l 6f1~crJ-w~m.Jn'U 
"""" d I ~ 

1.2.22 e.Jl'J1\1 6ii'lv'Um'Um'J"lJLJ66'!J\I • 
1.2.23 ii'U1l4f11~1Vi1'LJfi~\16f)~tn 

1.3. vtlmnhh::nm.J • 
1.3.1 uv:wiiVl lii1'U1'U hjum.1n11 1 'llVl • 
1.3.2 ~l~LJ 3 ~uii1'U-w~m.J '!J'U1VlhJumm11 160 :w:w. lii'1'Ul'U 1 'llVl • 
1.3.3 ~l~LJ 4 ~LJ'Y1'UB 61~~ '!J'U1Vl hJumm-J1 190 :w:w. lii'1'Ul'U 1 '!lVl • 
1.3.4 'llVlVI~m~'U 1 'll\il -w~8:w8LJmrumLJA:w lii'1'Ul'U 1 "lJVl 

'I " q 'I 'I 

1.3.5 ~'UI"l'U~6U'U'!J'U1Vl MOSE TAPER 3 Vi~81~n11 lii'1'Ul'U 1 '!lVl 
~ . 

1.3.6 ~'UI"l'U~~1t.J 66ii'l~~1~LJV18mr;h'U 8~1\lii'l~ lii1'Ul'U 1 B'U 
~ 

1.3.7 iin~v\16A~v..:Jii8-w~v:wvLJmru6A~8..:Jii8LJ"J~Iii'16A~8\I lii'1'Ul'U 1 'llVl LJ"J~nvuvi'lt.J • • 
1.3.7.1 LJ'J~66~66Vil'Ui1\ID1n~1t.J 1l.Ju8t.Jf1l1 6 ~l/'!lVl 'W~8:W"lJVl~Vl6flU • • 
1.3.7.2 LJ'J~66~668ii'l hju8t.Jn11 9 ~l/"lJVl -w~8:W'!lVl~Vl6nu • • 
1.3.7.3 1'!Jfn\166UU66U'U-66tlf1 8~1\lii'l~ 1 ~l/'!lVl • 
1.3. 7.4 ~:wLJ1 n~..:J~ n-~:wLJ1 m6Viii'l:W-LJ1 n~Vl 8 ~1-.:Jii'l~ 1 ~1/'!lVl - . 

1.4 b~B'U1"!.1 
1.4.1 6U'U6A~8\I~mffiv11'u:w1~'J~1'U ISO Vi~'El DIN Vi~8 BS Vi~8 CE Vi~8 EC Vi~mVit.JU6Vh 

"' 
1.4.2 vLJmruvm~'UD'J~ f1 8U6i1flU6A~8\166ii'l ~ 1off..:J1'U 1v)~ • • 

'J1Vm'Jvi 2 bf'l~v.:Jb~f.I'J::l'Ub~uu~-:~1~:: 
bb!Pirt:: bf'l~v.:~ii'J1 vr~:: bBv \il ~.:~IPiv 1 ud 
2.1 'J1vrt::bBV\il~11 t1 

0 d 
"1'U1'U 6 bf'l'Ji).:J 

6U'U6A~8\16 ~t.J "Jd 'U~LJ'J~nvu 1 LJvi'1 CJ~v~'UorrVlliJ'1'Ul'U 2 ~v LJ"J~nvu~Vl nu 66n'U:wm~v4~..:J61v..:Ji1..:J 66ii'l~ 
Vi:W'U'W~v:Wtl'U iim~~f1tl'U61~~nVl 1-ff~1Vi1'um'J"'Ufl:W6fl~8\lii8~Vl 6'1i'U Vlvf161l1'U iiVln~\1 6U'U~'U • 
2.2 'J1v rt::bBV lil'VI1.:Jb 'VIf'lilf'l 

2.2.1 Hn1"'\11v-Jvh 220 bii'l~ 

2.2.2 Al1:W611'J8U1lJ~1f1l1 2,900 'JBU/'U1Vi 

2.2.3 ii'!J'U1Vl~8~'U1l.JU'8t~n11 2oo x 20 x 32 :w:w. 

2.2.4 :W8bti184'!J'U1 Vlh1~1f)l1 400 -r~~ 
2.2.5 iitl1VIun1l.JuvtJn11 16 fi1ii'ln1':w 

2.3 vtln'JN'li'J::nvu • 
2.3.1 m~~nn'U3~6flVl 

2.3.2 iin~v\16A~v..:Jiiv-w~8:w8LJmru6A~8..:Jii8LJ"J~Iii'16A~8\I lii1'Ul'U 1 'llVl LJ"J~n8UvlltJ • • 
2.3.2. 1 th~66~66Vil'Ui1..:JLJ1 n~1 t1 hJu8CJn11 6 ~1/'!lVl -w~v:w"lJVl~Vl6nu • • 
2.3.2.2 th~66~668ii'l hju8CJn11 9 ~l/'!lVl -w~8:W"lJVl~Vl6nu • • 

4 

/:'J 
a~ 



2.3.2.31'lH'11~1.1.'U'UI.I.U'\.HI.uf1 e:J~1~~~ 1 ~1/'lJ~ 
' 

2.3.2.4 ?h.ru1f1~~~n-?h.J'\.J1f11.1.VI~lJ -tJ1fl~~ a~1~~~ 1 ~1/'ll~ 
~ . 

2.4 L~el'U1"1l 

~1Eln1~vl 3 LA~tl~L\11~LL\J\J~.:j HI~ 
LL~~:: LA~tl.:J ij~1 El~:: LBEJ ~ ~.:! &iv 1 ud 
3.1 ~1EJ~::LBEJ~oX11'll 

0 "' \11'\JT\J 5 LA~tl.:J 

l.'th.JI.fl~eJ~ 1.~1 ~"'J'\J1~ nm~ 1-ff~1'\J 1~ ~fl1 'i'Vh 1~~ l.i;'f~lJ 1 Vli;'l\1~'\J m'i:ru ~~~e:Jfli;'fl1'\J~1 ~ l1'1:ru (Drill 
'U 

Chuck) Vl~e:J '\.J~vfll.~~1 (Taper Sleeve) ~~n1~~~1fllJtll.l'lvfl t.l'\1111. 'V1m 1.~1~~1~'i~'U'Ui;'l1~'1'11'\JI.I.~ ~'1'1~ 1.~8 

1m~i;'l1'1~vl1 ~1 ~ 1. VI~ flVI~e:JVI~e:J 1. Vl~ fl VI~e:J 1. VIUm 

3.2 ~1EJ~::LBEJ~'VI 1 .:J L'VIAilA 

3.2.1 i;'f1lJ1'ifll.~1::i'\J~1'\J 1~"1J'\J1~ 11'1i;'l~ hJ~1fll1 16 lJlJ. , 
3.2.2 i;'f1lJ1'iti'\.J-rum1lJI.~1 (Number of step) 1v1hJ1!a~fll1 5 ~'\J 
3.2.3 fl11lJ1.~1'itl'U"'Jtl~ {Spindle speeds) 'i~VIl1~ 660 - 2,500 'itl'U/'IJ1Vi 

3.2.4 ~l.~m1'1J"'JB~ Spindle t>i'v~i1"1J'IJ1~1.~mhJ1!v~n -h MT2 Vl~e:J~n-i1 

3.2.5 'i~~~l.fl~e:J'\J~I.~1~"1Jtl~ (Spindle stroke) 1vil:ll1!v~fll1 65 lJlJ. 

3.2.6 'i~~~·vh~~1fl~'IJ8flm~"'JeJ~ (Spi11dle- Table) 1:W1!v~fll1 350 lJlJ. 

3.2. 7 'i~~~vh~~1fl (Spi.ndle - stand) hJ1!v~fll1 500 lJlJ . 

3.2.8 "'J'\J1~'1Je:J~1~~~1'\J (Table size) 1:W1!v~fll1 200 x 200 lJlJ. 

3.2.9 lJVI.I'leJ{"'J'IJ1~1:ll~1fll1 450 ll'l~ 'i~uu1vh~1 220 11~vi 
3.3 Bt.Jmruu~::ne:Ju 

' 
3.3.1 i1n~a\ll.fl~a\liia'V11alJaumrul.fl~a\liiau'i::~11.fl~a\l ~1'\J1'\J 1 'lJ~ u'i::nau~1 ~ -. , , 

3.3.1.1 '\.J'i~I.I.~I.I.V11'1J<ff1~'\.J1nm~ hJ1!v~n'i1 6 ~1/'ll~ 'V11'vlJ'll~:r~~.nu 
' ' 

3.3.1.2 '\.J'i~!.!.OJ!.!.v~ 1:ll1!e:J~n11 9 ~1/'ll~ 'V11e:JlJ'll~:r~~.nu , , 
3.3 . 1.31"1Jm~I.I.'U'UI.I.'U'\J-I.I.ufl e:1~1~~~ 1 ~1/'ll~ , 
3.3.1.4 AlJU1fl~~OJfl -AlJU1f11.1.VI~lJ-U1fl~~ tl~1~~~ 1 ~1/'lJ~ 

' 
3.4 L~tl'\J 1 "'J 

I I !ill lill . 

~1Eln1~Vi 4 LA~tl.:JLOJ1 :: LL\J\J~.:J oW'\J "1'\J':l'\J 2 LA~tl.:J 

LL~~:: LA~tl.:Jij ~1EJ~ :: LBEJ ~ ~.:! ~B1 ud 
4.1 ~1EJ~::LBEJ~oX11'll 

l.fl~e:J~I.~1:: u uu~\1~'\J 1. u'IJ bfl~'i)\11. ~1::~i1"1J'IJ1~ 1 Vlru n-J1 bfl~e:l\1 ~.~1 ::~\11~:: ~1'\J 1.1. vi'IJ bfl ~e:l\ll'l~e:l~ ~'\J 
v ~ 

1A'i~i;'l1'1~~~t>i'B'Ii1fl11lJ~'\Jfl\l 1.1. ~~1.1. 'i~ 
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4.2 ':i1EJa::bBEJ~VI1.:JbVIf'lilfll 

4.2.1 ~1l.J1'jm~1::oB'U ·:nt!11il'll'U1~ 1\91~~ 1lJ~1rr.h 20 l.ll.l. , 
4.2. 2 ~1l.J1'jtltJ~'t.Jm1l.lb~1 (Number of step) 1~lJ't!mm11 12 ~'U 
4.2.3 Fn1l.lb~1':iBU'lJB'I (Spindle speeds) ':i::vd1\l 210 - 2,220 ':iBU/'U1Vi vt~B~n11 

4.2.4 ~b1En1'U'llB\I Spindle ~B\I~'ll'U1~L1mhJ't!mm11 MT2 vt~B~n11 

4.2.5 ':i::V::bfl~8'l.J~b~1::'UB\I (Spindle stroke) 1~~'t!e:mn11 80 l.ll.l . 

4.2.6 ':i::v::"vi1\1'11n~'U~mn\I'UB\I (Spindle - table) 1lJ't!Bvn11 750 l.ll.l. 

4.2. 7 ':i::v::"vi1\1~1n (Spindle - stand) 1lJ't!Bvn11 1,200 l.ll.l. 

4.2.8 'lJ'U1~'lJB\IHi'::\11'U (Table size) 1lJ't!Bvn11 270 x 270 l.ll.l . 

4.2. 9 l.lelb\9lB{'lJ'U1~ 1lJ~1.fll1 0.55 Kw. ':i::uu hHh 220 vt~B 380 bm·1 
4.3 m..ln':irutl':i::nau • 

4.3.1 ~n~B\Ibfl~B\I~B~~Bl.IB'llmrubfl~B\I~mh::~1bfl~B\I ~1'U1'U 1 'U~ tl':i::nBulil1 v , , 
4.3.1.1 th::bb~bbvt1'U-rr1\l'll1 nmv 1lJ't!Bvn11 6 ~1/'ll~ ~~Bl.l'll~~~bnu , , 
4.3. 1.2 tJ'j::bb~bbB~ 1lJ't!Bvn11 9 ~1/'ll~ ~~Bl.l'll~~~Lnu 

- . 'I , 

4.3.1.31'llFn\lbbUUbbU'U-bbufl B~1\la:: 1 ~1/'U~ 
' 

4.3.1.4 Al.ltl1n~\l~n-f1l.ltl1mbvtal.l-tl1n~~ B~1\l~:: 1 ~1/'lJ~ 
4.4 b~v'Ul"'l 

':i1Vn1':i~ 5 bf'l~a.:~la1aVI:: 
bb~a:: bfll~eJ.:Ji'j':i1Vi'l::bB V~~.:J ~v 1 ud 
5.1 ':i1EJa::baEJ~-i11 tJ 

, 

~1'U1'U 2 bfll~eN 

b U'U bfl~B\11~1~vt::bb 'U1'UB'U'lJ'iJ~~\I~'U ~11fl':i\1~~1\I'UB\Ibfl~B\Ib U'U bvt~ nvt~Bvt~B bvt~n Lvtihn ~fl11l.l 
bb~\lbb ':i\lbb~::~J1vt1!nl.l1n~B~~:: 1~Ln~m':ii'U~::b VJB'U1 'U'Uru:: 1i'I1'U ':i1\lb~B'U'UB\I RAM ~B\Ib U'U':itlvt1\lbvt~m 

'U 

vt~B~1l (V) 

5.2 ':i1Vi'l::bBV~VI1.:JbVIfllilfl 

5.2.1 ~1'U1'U~'Uf111l.lb~l'UB\IeJ\9l':i1oUn'U B\I RAM ~1~~ 1lJl.l1nn11 32 ':iBU/'U1i'ibb~::~\l~~ 1lJ'\JBV 
. , '\J 'I 

n'"l1 125 ':iB'\.J/'U1Vi 
I 0 Q,l V ~ C!l Q,l If 

5.2.2 ~.:~m~.:~mv~m~mb~::~1V~1'U1 bb~::fl~'lJVl 
'U 

5.2.3 l.lelb\9lB{rl1~-:!oUU1~'\JBvn'J1 1.5 fll~-J\91~ ':i::uu1vJvh 380 V 3 Phase 50 HZ fl11l.lb~11~'\Jm.m'J1 

1400 ':ielU/'U1Vi 

5.2.4 ':i::V::bfl~B'U~ (Max. distance from ram bottom to table) 1lJ't!Bvn11 310 l.ll.l. 

5.2.5 ':i::V::bfl~B'U~ (Max. moving distance of working table) 1lJti'Bvn11 240 l.ll.l . 

5.2.6 ~1l.l1':im~'U 16\'::.:J1'U 11illil1V~B'Vll.I'U bb~::':i::'\..J'\..JeJ\911 'U~~ , 
5.2.7 tl1nm~u-:~1'U 'U'U1~1~'t!Bvn11 100 l.ll.l. 
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5.3 vtlmnh.h:mm.J . 
5.3.1 m..JrrmhJ'J~"ihLA~e:J\1 "iJTUTU 1 'lftil 

' ' 
5.3 .2 ~n~tJ\ILA~e:J\I~m~~m..Je:JtlmruLA~tJ\I~mh~"ii'1LA~e:J\I "ii'1·t.r:n..1 1 'lltil tl"J~nt~'Uiii'':JtJ , ' 

5.3.2.1 U'J~LL"illl 'Vl1'UoU1\IU1f)\?11CJ hJLJ'e:JCJf)l1 6 ~1/'lf(il '\"l~e:Jl..J'lltil~tillfl'U 
' ' 

5.3.2.2 U'J~LL"illle:Jrt hJLJ'e:JCJf)l1 9 ~1/'lftil '\"l~e:Jl.J'lf(il~(illfl'U 
•• 'I , 

5.3.2.3 1-um..:JLL'U'ULL'U'U-LL\lf) e:Jth\lrt~ 1 ~1/'lftil , 
5.3.2.4 fi~tl1n~..:J"iln-fh..Jthmmr~~-tl1n~til t~~1\lrt~ 1 ~1/'lltil • 
5.3.2.5 fiuu1n~\l"iln-fi~t.J1mmr~~ 1 ~1/'lftil • 

5.4 bimJl'tl 

.d d Q,# t 
~1£JnTWI 6 bfl~tl.:Jntilb'VH'I11il\l ~1\J'l'lJ 1 bfl~tl-:1 

n~1£Ja::ba£Jtil~.:~~vl ud 
6.1 ~1£Ja::ba£Jtil~1 1 tl 

LU'ULA~tl\lrltil'lflJtil Column and Knee Type .ij"1'ULLrt~ Column vhlii'1m'Vl~f1'Vl~e:J 'Vl~e:JL'Vl~n'Vl~tl 
L 'VliiCJl ~Al1~LL ~\ILL 'J\Illrt~ hJ Lfltiln1'Ji'U?l~L Vltl'Ulfl'U~1m~1'U?l1f1rt 1 'U'llru~vl1\11'U 

"' 
6.2 ~1£Ja:aa£Jiii'VI1-:~b'VIFiilA 

6.2.11~~\11'1..! ~'ll'U1tilhh~nn11 250 x 1,370 ~~-

6.2.21~~\11'ULA~e:J'U~I'11l..l LL 'U1CJ111mlJLJ'e:JCJf1l1 900 ~~-
6.2.31~~\11'ULA~e:J'U~\?11~LL'U1'll11\11ml.JLJ'e:JCJf)l1 380 ~~-
6 . 2 .4 1~~\11'ULA~e:J'U~\?11~LL'U1~'U-rt\11ml.JLJ'e:JCJf1l1 380 ~~-
6.2.5 'lftil~1L'I"lrt1LA~e:J\I (Quill Feeds per rev of spindle) eJ(i)'JTUti'U~1?ltil1llLn'U 0.04 ~~.?l\l?ltil1llue:JCJ 

, - , \.1 , 

f1l1 0.15 ~~-

6.2.6 ?l1~1'JmA~e:J'U~~'Urt\l (Spindle travel) 1mllLJ'e:JCJn11 127 ~~-
6.2. 7 ~til~1rltil?l1~1'Jt1tl-r'Ui1CJ'll11 (Right & Left) 1mllLJ'e:JCJf1l1 90 e:J\If'\1 

6.2.8 .ff'UA11~L~1'Je:J'U'lle:J\IL'I"lrtlrltill'i'e:J\11lJLJ'e:JCJf)l1 15 .ff'U 

6.2. 9 f111~L ~1'Je:J'U L '\"lrtltltilotl1?ltil1lJLn'U 60 'Je:J'U/'U1Vl L ~1?l\l?ltil1lJ~1 f1l1 3,820 'Je:J'U/'U1Vl , ~ , 
6.2.10 oU'Uiii'1CJ~e:Jl1'1e:JTilJ~1nl1 5 LL'J\1~1 220 brtl?1' 'Vl~e:J 380 brtl?1' Al1~~ 50 L~~(i)'ll 

6.3 vtlmrutl~::nt~u • 
6.3.1 thnm~'U\11'1..! "ii'1'U1'U1llLJ'e:JCJf1l1 1 ~1 

6.3.2 'lftil'Vl~m~'U'\"l~e:J~v'\.JmruA1'UA~ "ii'1'U1'U1llue:JCJn11 1 'lf(il 
, , 'I , 

6.3.3 'lftil~1'UAT1til'J~CJ~LU'U~1Lrt'll (Dioital readout) "ii'Tt.m.J 1 'lftil , :::, ' 
6.3.4 ~n~t~\ILA~e:J..:Ji1e:J'I"l~e:J~e:JtlmruLA~e:J\I~e:Jtl"J~"ii'1LA~e:J\I "ii'1'U1'U 1 'lf(il tl"J~ne:J'Uiii'1 CJ , ' 

6.3.4.1 tl"J~LL"ilLL'Vl1'UoU1\IU1ni'11CJ 1llLJ'e:JCJn11 6 ~1/'lftil 'l"l~e:J~'1ltil~tilLn'U ' . 
6.3.4.2 U'J~LL"illle:Jrt 1llLJ'e:JCJf)l1 9 ~1/'1ltil '\"l~e:J~'lf(il~tillfll.J , , 
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6.3.4.31'lJfiJ\166UU6UJ'U-66ufl fl~1\l!;'l~ 1 ~1/"ll\?1 • 
6.3.4.4 Allthfl~\I:Ufl-fll.IU1flb6VIm.J-U1fl~\?l e:J~T~!;'l~ 1 ~1/'lJI?l • 
6.3.4.5 Carbide End mills 4 Flutes size 2, 4, 6, 8 66!;1~ 10 llll . eJ~1\I!;'l~ 5 \?le:Jfl/"ll\?1 

• 
6.4 t~erul"ll 

6.4.1 6tl'U6r1~e:J\I~mvtl~-.rumm\i1'U ISO Vl~e:J DIN Vl~e:J BS Vl~fl CE Vl~e:J EC 
"' 

6.4.2 flU mruVJ n:fi''UU1~ fleJU 6 .rr1nu 6\"l~rJ\1 66!;1~ 1-ff\11'\.J 1~~ . ' 
d d QJ 

~1~Jn1~'Vl 7 tfl~el~fli?H 'VH'l1'\.Jel'U ~1'\.J'J'\.J 1 tfl~el~ 

ii~1va:aav~~~~t~hJd 
7.1 ~1va:aav~vi'1hl 

6 tl'U 6\"l~rJ\1 nV1 6 'W!;11'\.J8'\.J66 u u Horizontal 1m\1?1~1\IVI~ m~h:u1 m Vl~flVI6l8VI~m VI~ flVI~m VliJ en :iJm1lJ 

66 ~\166 1\1 b.Jd1V1m1i'U?t~6 VleJ'U'Uru~ 1 oU\11'\.J U!;'l~:iJe:~oJmrull1m\i1'U~1ll~ri'1VI'UV1mu~1'U'W~8ll 1 oU\11'\.J 
' "' 

7.2 ~1va~tBV~'V11~t'VlflUfl 

7.2.1 1~~\11'\.J (Table si~e) :iJ'lJ'U11?11~ifmm;h 230 x 1,000 llll . 

7 . 2.21~~\11'U:iJ~eJ\1~1Vl (T Slot) 1~ifm1fl11 3 ~e:J\1 

7.2.3 Hi'~\11'\.J6r1~eJ'U~~1ll66'\.J1 (X Y Z) 1vll~ifmm11 550, 290, 400 llll. 

7.2.4 :iJ1~UULJ8'\.JB~ 1'1..!~~ (X Y Z) 1~ifmm11 500, 280, 390 llll . 

7.2.5 'U'U11?1~6'Wm (Spin"dle taper) 1~ifmm11 ISO 40 

7.2.6 AJ1ll?l1ll11tl (Spindle speed) 1~ifmm11 6 ~'U 
7.2. 7 r111ll?l1ll11tl (Spindle Speed) 8~1~VI11\I 70 - 1,225 rpm. Vl~rJ~fl11 

7.2.8 A11ll?l1ll11tl (Spindle center to table) rJ~1~VI11\I 0 - 320 llll . 

7.2.9 r111ll?l1ll11tl (Spindle center to Overarm Bottom) 1~ifmm11 120 llll . 

7.2.10 Head swiveling angle (R & L) 1~ifmm11 45° 

7.2.11 Spindle motor 1~ifmm11 3 HP 

7.2.12 Coolant pump motor 1~ifmm11 1/8 HP 

7.3 t~oJn~ru'lh::nt~u 
' 
7.3.1 U1flfl1~U\11'\.J ~1'1..!1'\.J 1 ~1 

7.3.2 "llVJVI~m~'U'W~BllrJoJmrumul"lll ~1'1..!1'\.J 1 "llVl 
q 'I , 'I 

7.3.3 'lJV16rl~rJ\I:iJeJoJ1~~16rl~fl\l ~1'1..!1'\.J 1 'lJVl . ' 
7.3.4 .X166U\166UU Universal Dividing Head 'W~Bll eJoJmru ~1'1..!1'\.J 1 'lJVl 

- . q q 

7.3.5 AV16~Bin1?16YleJ\I 66uu1lll?l!;'l ~1'1..!1'\.J 1 "ll\?1 
' ' 

7.3.6 :iJn~v\lbA~v\llir:J-w~Blle:JoJmrubA~rJ\I:iJr:JoJ1::~1bA~B\I ~1'1..!1'\.J 1 'llVl oJ1::nr:J'U~1CJ 
' ' 

7.3.6.1 oJ1::66:U66VI1'\.J-rr1\IU1fl~1CJ 1~i!eJCJn11 6 ~1/"llVJ 'W~Bll'llVl~Vlbnu 
' ' 

7.3.6.2 U1~66:U66rJ!;'l 1~i!8CJfl11 9 ~1/'lJVl 'W~8ll'lJVl~Vl6flU 
' ' 

7.3 .6.31'llm\lbb'U'UbbU'U-bbufl 8~1\1!;1~ 1 (;)1/'llVl 
' 
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7.3.6.4 ~h.J'\.J1fl~'l"'ilfl-AlJ'\.J1mLVIm.J-'t.hntil~ mh..:J(;l~ 1 til1/'ll~ 
' 

7.3.6.5 ~lJD1fl~'l"'ilfl-~lJ'\.J1flblVI!;llJ-~lJtil~ 1 till/'ll~ 
' 

7.4 L~el'U1"ll 
7.4.1 lthJLA~el'l~mvh\il-rumm1iTU~1fl(;l ISO Vl~el DIN Vl1v JIS Vl1v CE Vl1v EC -. ... 
7.4.2 v'\.Jmruvlfl ~'1.J'\.J'j"~fleJULoU1nuLA~eJ..:JLL(;l~1offnu11ii'~ 

' ' 
d d .q 1 

~1f.ln1'~'VI 8 lR~tl.:!l~tl~:: 'Ull'IJ1~1'U ~1'1.11'1.1 1 lFI~tl.:! 

ih1t1"::t~ t~ ~~.:~ ~ t~1 ud 
8.1 ~1tl"::t~tl~~11 tl 

l'\J'ULA~el'll~ ~'j"~ 1 1..1 1 'Ull 'U"J'Uel'U bfl'j"..:J~-!1-.:J'llel'l lfl~el'l'Ylllii''W l Vl~flVI~eJVI1m Vl~flVI~ell VI'U~l ~:iJ Al1lJ 

J11..1A..:JLL ~..:JLL 'j"..:J hJLn~m'j"~'lJ~~L Yiv'U'llru~'V11..:J1'1..1 -D'u LA~eJ'U 1tii'~..:J1'1.J'j"~uu 1t~1m~A(;11lJ LL 'Ul~11LL uut1(;11 1..1il~ 

8.2 ~1t.J"::l~t.I~'VI1.:!l'VIRilf'l _ 

8.2.1 ~'U~'Yl1\11'U'lle:J\I (Max. Cross x longitudinal travels) 1~'bJ1!e:J~flrJ1 320 x 620 lJlJ. 

8.2.2 'j"~~~vi1\l (Spindle center height from table) hJ1!e:J~fll1 480 lJlJ . 

8.2.3 1til~\11'U (Grinding surface of table) hJ1!e:J~flrJ1 300 x 600 lJlJ. 

8.2.4 1til~\11'Ulfl ~e:J'U~'j"~UU1t~1~'j"~fl (Hydraulic table speed) 'j"~VfrJ1\I 1 - 25 m/min 

8.2.5 lJeJL(Pie:Jftt~b~'j"~fl (Hydraulic motor) hJ~1n'i1 1 HP 

8.2.6 'j"~UUD€1'1..1 (1 revolution on cross hand wheel) hllJ1f1flrJ1 4 lJlJ. 

8.2. 7 'j"~UUDel'U (1 division on cross hand wheel) hJlJ1f1f1rJ1 0.02 lJlJ. 

8.2.8 ~e:J\11..1 (Wheel dimension) :iJ'lJ'U1~hJ1!e:J~f1rJ1 355 x 25 x 127 lJlJ . 

8.2.9 lJeJL(;1e:J1L'Wm~e:Ji'1tJ (Spindle motor) hJ1!v~flrJ1 3 ll'j"\1~1 

8.2.10 Al1lJl ~"J'j"e:JUL 'Wl;l1~e:Ji'11..1 (Spindle speed) hJ1!e:J~flrJ1 1,500 'j"e:JU/1..11Vl 

8.3 t~'\.Jmnhh:mt~u • 
8.3.1 e:J'\.Jmru'\.J'j" ~":ii1LA~m ":ii1w1..1 1 'll~ 

' ' 
8.3.2 :Wn~e:J\IbA~e:J\Iile:Jw-!e:JlJe:J'\.JmrubA~e:J\Iile:J'\.J'j"~":ii1bA~e:J\I ":ii11..111..1 1 'll~ '\.J'j"~ne:Julii'l~ 

' ' 
8.3.2.1 '\.J'j"~bb"'ilbbVIl'UoU1\I'\.J1f1m~ hJ1!e:J~f1l1 6 till/'ll~ 'W-!e:JlJ'll~~~btlU 

' ' 
8.3.2.2 '\.J'j"~bb"'ilbbe:J(;l hJ1!e:J~f1rJ1 9 ~l/'ll~ 'W-!e:JlJ'll~~~btlU . ' 
8.3.2.3 1'llfll\lllUUllU'U- bbtlf1 mh\1(;1~ 1 ~1/'ll~ 

' 
8.3.2.4 ~lJD1f1~\l"'ilft-AlJ'\.J1mbVI!;llJ-'\.J1ntil~ €1~1\ll;l~ 1 ~l/'ll~ 

' 
8.3.3 :iJ'll~~~~'U ":ii11..111..1 1 'll~ :iJ'j"1~(;l~bB~~~'~~B1LJd 

, 'U , , 

8.3.3.1 Motor :iJ'll'U1~hJ~1flrJ1 1 bb'j"\1~1 
8.3.3.2 Inlet diameter :iJ'lJ'Ul~ 100 lJlJ . Vl1e:J~f1rJ1 

8.3.3.3 Air volume (CFM) :iJ'lJ'U1~ 19.7 M3/min Vl1e:J~f1rJ1 

8.3.3.4 Bag volume :iJ'U'U1~ 0.07 M3 Vl1e:J~flrJ1 
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8.3.3.5 Packing JJ'lJ'l.11(0)LlJ'I!e:JI:.Iflll 78 x 38 x 46 em. 

8.4 L~v'Ul'!l 
8.4.1 btJ'UbFl~e:J'l~mffiv11'ul.ll\1l1~l'U ISO 'V1~eJ DIN 'V1~eJ BS 'V1~eJ CE 'V1~eJ EC ... 
8.4.2 vtlmru'Vl fl~WJ1~ fleJU b oUltlU bFl~eJ'l bb~~ 1 otl'll'U Lvl~ 

' ' 

~1llfl1~~ 9 Lf'l~v.:JL~e:mn~~~ 1~'VI ~ 16 " 
0 d 

"1'U'J'U 2 bf'l ~e.J-:1 
I d .c:lli .c:::lil Q,.l I '1ai A' 

bb~~~bf'l~v.:ll.J~1ll~~bvll~~.:l ~a~ u'U 

9.1 ~1li~~LBt~~vi'1ltl 
b tJ'UbFl~eJ'l b~m.mmht-11'u~~ 1~'V1~'Vln'll'i1~ ~ n'loJru~'lJeJ'lfll1vll'll'U 1~v 1 offn1~.:J"'ill fll.leJ b~v1'V1l.l'UbYJv.:J vi' 1 

' ' 
1 ~bn~ fll11~m~in'lJv'l1 Ub~eJtJ 1m.:J?~1l'l~eJ'lJJFl11l.lbb ~'lbb 1'l 

9.2 ~1ll~~bBti~'VI1.:!b'VIfl'i1A 

9.2.1 lJ1~UU~l.J'V1~eJb~'U 
9.2.2 'lJ'Ul(Ol1'Um1~~?~'l~(Ol1lJ~ln1l 8.5 d1 

" ' 
9.2.3 1v'l1'U'lJ'Ul~1ub~eJtJ 14" 'V1~eJ 16" 

~ 

9.2.4 fldll.lb111eJU 61 - 81 rpm 

9.2.5 l.lm~v1 'lJ'Ul(O)LlJ~1fll1 1/2 hp 

9.2.6 Jl'V111n1lJLn'U130 ·.nn. 

9.3 a'I.Jn~ru'IJ~~nau 
' 
9.3.1 l1~vhJ~lflll4 ~eJ 
9.3.2 ffiub~vm1'11v'l1'V11lJ~lfll1 s 1u 

9.3.3 l1n~tJ'lbFl~8.:Jjj8~1'8l.l8umrubA~8.:Jjjm.J1~~lbFl~8'l ~l'U1'U 1 'll~ u1~nvuvi'1v 
' ' 

9.3.3.1 tl1~bb"'ilbb'V11'UoUl.:Jtlln~1v 1lJ'I!vvn1l 6 ~1/'ll(Ol ~1vl.J'll(Ol~(Olbnu 
' ' 

9.3.3.2 t11~bb"'ilbbv~ 1lJ'I!vvn1l 9 ~1/'ll(Ol Y11'vl.l'll~~~bnu 
' ' 

9.3.3.3 L'lJfld'lbbUUbbU'U-bbUfl eJ~l'l~~ 1 ~1/'ll~ 
' 

9.3.3.4 ~l.luln~.:J "'il fl-~l.ltllmb'V1~l.l -tlln~(Ol v~l'l~~ 1 ~1/'ll(Ol 
' 

9.4 L~v'Ul'!l 

d d d "''i 
~1tlfl1~'VI 10 Lf'l~e.J·U~vt1611ti'Vn'U~~ ~~'VI~ 8 " 

0 d 
"1'U'J'U 2 LA~a.:~ 

LL~~~bf'l~v.:llJ~1ti~~LBtl~~.:!~v1'1Jd 
10.1 ~1t1~~LBt1~vi'1 hJ 

b tJ'U b Fl~eJ ·H~eJtJG'f1 tJ~1'U ~1-v11'u ~~ 1~-v1 :::'VI n'll'i1~vi'1vi'1 v b -v1~ fl'V1~eJ'V1~ m -v1~ m -v1ihn jj Fl'dll.l bb ~'lbb 1 'l 
' 

~n'loJru~fll1vll'l1'U 1~v H n1~'l"'ill fll.l m~v1iu'll~ b YJv.:J 'V1~eJ'V1~ b~ ~ b~eJ 1 -v1'1 u b~ vm~v'U1'U 1 tl~ ll.!Vl f'l'Vll'l'lJeJ'lfll1 
' " 

~~ 

10 

liti 
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10.2 ~1EJ&'l:aih.J~'VI1.:JL'VIflilfl 

10.2.1 lJelbl'lv1'lltJ1~hi~1fr:h 750 11'1~ 
10.2.2 fll1lJb~':tmu 21/ 33.5 I 45 I 50 mlmin 

10.2.3 'll1.J1~1ub~m.J hhi'm.Jn·:h 19 x 0.9 x 2,360 mm. 

10.2.4 'll1.J1~11.Jm"i~~1~VI:::'Vl"i'lm:::uvn ~ 45° hJ~1n-:i1 100 lJlJ. 

10.2.5 'lJ1.J1~11.Jf111~~l~VI:::'VI"i'l~bVI~C.IlJ ~ 45° hJ~1n'J1 140 lJlJ . 

10.2.6 J1'vn1nhJbiitJ 130 nn. 

1 0.2. 7 f111Uv1.Jn1.J~1.J'I~w;)1 C.J"i:::uu 1~~1eJ~fl~~1lJ11mH'u 1~ 
10.3 en.Jn~ruth::ml'u • 

10.3.1 ~~1\Jbfl~eJ-:J"ii:::ilGi'v hi~1n-:i1 2 Gi'v bb~:::il~~ufi~~~nu~1~1bfl~eJ'Ib~eJ~:::mn 1tJbfl~eJ1.JcJ1C.J 
"' 

10.3.2 ffiub~eJC.J~11v'l1~ hJ~1n-:i1 1 1u 

10.3.3 iln~eJ~bfl~v~ilv~~vlJvtJmrubA~v~ilm.h:::~1bfl~eJ~ ~1W1.J 1 'll~ th:::nvu~1C.J • • 
10.3.3.1 u"i:::bb"iibbVI11.J-rr,~u,ni'11C.J hhi'vC.Jn11 6 ~1l'll~ 'W~vlJ'Il~~~bnu ' , 
10.3.3.2 u1:::bb"iibb€l~ hJ'Ii'vC.Jn11 9 ~11'1l~ 'W~m.J'Il~~lilbnu ' , 
10.3.3 . 31'llfl1~bbUUbbU1.J-bbtJf) el~1~~::: 1 ~11'1l~ • 
10.3.3.4 AlJU1fi~~"iin-f1lJU1mbVI~lJ-U1n~~ v~1~~::: 1 ~11'1l~ 

10.4 L~atJ1"11 

~1vm~Vi 11 tl1nm~u.:J11.J .. 

LL~&'l:: ~1iJ~1tJ&'l ::L~ tJ ~~.:! ~el 1 ud 
11.1 ~1tl&'l::L~tl~~1hJ 

bU1.JvtJmru~u~tJ~11.J 1-rr~u~1.J~11.JoX11u , 
11.2 ~1tl&'l::L~ti~'VI1.:1 L'VIflilf'l 

, 

\111.J11.J 25 ~1 

11.2.1 LA"i~U1nmvh~1mVI~mV1\lmVI~m Vl~nVI~eJ~iJ~lJU"ib 'll~n~~n-:i1ilm1lJbb ~~bb "i~fl~'Vl\J 
11.2.2 ~11.JLm~tJ1nmil1~1VI1'ufilil~~mn~mnu1til:::tJ1nm hJ'Ii'BC.Jn11 2 1 "' ~ ~ 

11.2.3 fl11lJf1l1~U1nm~u~11.J'll1.J1~hJ'Ii'vC.Jn11 100 lJlJ. (4 D1) 

11.2.4 tJ1n~uvi'1"i11mVI~mV1\lC.J1VI1mVI~nVI~eJ 

11.2.5 m:::u11.Jm"ie.J~~ M1'ulJ1m~11.J 
"' 

11.2.6 il~~n bn~ m~illJ11'11~11.J'W~BlJ bb VI11.J"iB~fi~tJ1 nm~u~11.Jnu 1til:::tJ1n mil'lltJ1 ~~~lJ'WtJ5nm 
"' ~ 

~1V11'ufi~~~mn~mu1.JtJ1nm~1~:: 2 'lllil bU1.Jv~1~UvC.J 

11.3 atJn~ruth::nau 
' 

11 .4 L~el\J 1 "11 

, 

1~ 

~I& 
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'l1EJn1'lvi 12 nerhilv{1V~FI1111~-:J <lmn~) ., ~1'U1'U 2 ~1 

bb~a~ ~1ii'l1va:aav V~~.:J ~a 1 ud 
12.1 'l1Ua~bBUVI~11'1J 

b'U'Ubfl~eJ~:rierr 111''.l~CJ~fn11l?f~ bb~~?f1JJ1'H1~(1lvJ1 bfl~tl~VIJJ1CJ'U'U~1~'U~1'U 1~ ij m 1JJAJJ-iJ(11'1Jv~?f bfl~ vl1 
'IJ 

1 ~eh'U~~CJ~ lil~1CJ ij~~'U'Un1~~tlfl~~CJ~~J1'UA~bb ~~bb ~ ~ ?f1JJ1~flu-ru~~ bBCJ (111~ n1~bfl~tl'U~'1Jv~?f bfl~b~tl'U~1 CJ 

1JJ't1111b bm~hl'VImJJ 

12.2 'l1EJa::bBEJ~'V11-:Jb'VlflilFr-

12.2. 1 ?f1JJ1~fl'tJ-ru~~rht?l1bbVItJ~Pl'Uth~eJA11~b'UVJ1~ bb~~".l~CJ~m~-1'111 o- 300 JJJJ. 1 o- 12 D1 
'IJ ... 

12.2.2 m1JJ~~bBCJI11 0.02 JJJJ. 1 0.001 il1 

12 .2 .3 'tJ~1CJlt11 (~(11) dJ'UmTI uvi' ?11JJ1~m'tJ~CJ'U 1~ 
12.2.4 ~1'U~11'11 bb~~?f1~vlvl1''il1f1?fb\>l'Ub~?f'lJ'U bb ~~ 

' 
12.2.5 ~1'U b U'Ub Vl~f11'l'UVI'U1bb~~ 1 VI tUb ~tlfn1JJ~'Ufl~ bb ~~ bb ~~ ... " 
12.2.6 :ri b~'U~'lJCJ1CJ'W~eJJJ'lJI11'tJ-ru~~b5CJI11 b ~eJI11~1mb~ ~b ~CJ~\9\~~~'U 

' 'IJ 

12.3 aun-aw'IJ-a::nm.J 
' 

12.4 L~B'IJ1"ll 
12.4.1 bU'UbA~eJ~:rieJ~c..J~\911~JJ1\91~~1'U?f1n~"il1f1b~1'1JeJ~bVJAL 'UL~~VI~eJ~c..J~\91 M-rum\91~~1'U ISO ij 

... 'IJ ... 

1 u1\J~eJ~ m~?fv'Ub Vi CJ'U"il1f1L ~~~1'U 

'l1Un1'lfi 13 bfi~B·:H~B111'V'Ivh 0 d 
~1'1J1'U 5 bfl'lel.:i 

bb~a:: bfl~v.:Jih1ua::bB VVI~.:J ~v 1 'IJU 
bU'Ubfl~e:J~b~BJJ1vJ.W1 (MMA) bbuu1-ffm~bb?f1vJ AC 220 Voltage bb~~?f1JJ1".lfl~1CJfl".l~bb?f1vJb~e:JJ.Jbb'U'U 

Dc1~ 

13.1 'l1Va~bBV~~11 'IJ 

bfl~B~b~eJJJ 1 vJ.W1 (MMA) INVERTER 1 ~m~bb?f1 vJ b~BJ.J?f~?\111 hh!t~CJn';h 150 bbe:JJJU 'W~e:JJ.Je:J'tJmru~H 
'IJ ' ' 

~1'UA~'U'lJI11 ?f1JJ1~m~BJJ MMA bb~~bU'Uc..J~\>lnru.ri~lilmm~1'U ' ... 

13.2 'l1t~a::baU~'V11-:Jb'Vlflilfl 

13.2.1 ?f1J.J1~fl Hnu~·~uu 1 vJvh Ac 22ov 1 Ph s o Hz ".lB~-run1~b'tJ~CJ'Ubb'tJ~~m~bb?f1 vJvh1~ 
hJ1!eJCJf1'Jl -40% tl~ + 15% 

13 . 2.21~m~bb?f1vJb~eJJ.J1vJ.W1 INVERTER DC ?f~?f(111lJ1JeJCJf1'Jl 1 50 bbeJJ.JU 
'IJ ' 

13.2.3 ?f1J.J1~flu-rum~bb?f1vJb~eJJ.J DC ~1?f(111il10 bbe:JJ.Ju bb~~?l~?f(111lJ1!e:JCJn';h 150 bbe:JJ.Ju 
' 'IJ ' 

13.2.4 m~bb?fb~BJ.J1vJ.W1 DC DUTYCYCLE 1lJ1Je:JCJf1l1 60o/o ~fl".l~bb?f1'Wb~e:JJJ 120 bbeJJ.JU ~e:Jru'VI.nil 
' 'IJ 

40 °C 

liP 
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13.2.5 m~bb~b~v:w1v1Yh DC DUTYCYCLE hh!mm-J1 100% ~m~bb~h~b~v:w 100 bbv:Wtl ~vruvLniJ 
' " 

40 °C 

13.2.6 iJ OPEN CIRCUIT VOLTAGE ~\l~lilhJ-u'mm11 105V " , 
13.2.7 :W1m~1'UD€l\ln\Jm1:wbi'1t.J~1t.J'IJ€l\lbfl~€J\IhJ-u'mm11 IP23 bbrt~ INSULATION CLASS H 

"' 
13.2.8 flTH ~€J:W 1 'WY11iJ1~'U'U HOT START, ANTI STICK 

13.2.9 e.J~(;)Jlru"V11vi'1''U:w1m~1'U CEIIEC 60974-1 , -10 IS-Safety sign I EMC CLASS A ~~€J~fll1 

13.3 v'l.Jn~nh.h:me:~u 
' 
13.3.1 ~1t.J~'Ubbft~~1m ~v:w 1 'WY1Tvhvi'1t.JV1€J\Ibblil\lb~'Uft ~ b8t.Jiilm:W:w1m~1'U :wvn. iJ~'U~~-u'1~1il hh!vt.J 

"' 
n'i1 35 :w:w .2 ('ii'1'U1'UVlv\lbblil\lhJ.Umm11 1,120 b~'U 'IJ'U11il 0.2 :w:w.) m1:Wtl11~1t.Jhi-u'vt.Jn11 5 b:W(;)1 'Y'l~v:w.rrv 

~€1 1 otl~1:w~mJmt.J~1t.J~'U bbrt~~1 m ~v:W~Iiltl'UbA~€1\Ib ~v:w bbrt~A:W~'Uft11ilb~€J:W I GROUND CLAMP bb 'U'U 

Vl€1\lb~~€1\1 'IJ'U11il 300 bbv:wtl -. 'ii'1'U1'U 1 '!llil , 
1.1 .d q IJ 

13 .2.2 ~'U1 fl1 fl b '!l€J:W bb 'U'U~1:wi'WI~~'Y'l1€J:Wfl1~~ fl fl1€J\I bb~\1 

13.2.3 f1\lllm~eJ:w1'W.W1 
' 

13.2.4 '\.JrteJflbb'lJ'\.J~tJ\1 

13.2.s '!J(i)~tJ\11~.U8\Itl'U~~ bnlil 1 -wb~'tl:w ' . 

13.2.6 ri'v'UbA1~~bbrtA bbD1\Irt11ililil~'U\11'U mh'lrt~ 1 B'U 

13.4 L1v'Ul'!l 

~1vm~~ 14 bfl~v.:Jb~m.~lwvh MIG 
I d Clll Clll U I , •• .t 

bb(;)ft:: bfl~tl.:J:W~1tJft::bBtJiillil.:J ~B u'U 

14.1 ~1t~ft::Lat~lil~11 tJ 
b'U'UbA~8\Ib~€l:W MIG bb'U'U Inverter IGBT 

"" .. -
14.2 ~1va::bvtllil'V11.:Jb 'Vlfi'L!fl 

'ii'1'U1'U 1 eJ''U 

'ii'1'U1'U 1 A 
" 

'ii'1'U1'U 1 A 
" 

'ii'1'U1'U 1 ~1 

0 d 
\11'1.!1'1.! 2 bfl~B.:J 

14.2.1 ~1:W11f11-ffnm~'ll'U1'WY11 220v1 380V 50160 Hz. ±15% 

14.2.2 fl1~'11'WY11 (Rated power max current) hi-u'8t.Jfll1 15 KVA. 

14.2.3 1 ~m~ bb~1 'W b~eJ:w 1vi'~\l~lil hJ-u'eJt.Jn11 300 
" ' 

14.2.41~m~bb~1'W b~8:W~1~1il so A. bbrt~1~m~bb~1'Wb~8:W~\I~IilhJ-u'eJt.Jfll1 300 A. 
' " ' 

il'\.J1~~Vl5i11'Y'l (Efficiency) hJ-u'8t.Jfll1 80% 

14.2.5 iJ Duty Cycle 60% ~m~bb~1'Wb~8:whJ~1fll1 300 A. 

14.2.6 lJA1 Power factor 1l.i-u'8t.Jfll1 0.90 

14.2.7 il~mb~lil\le.Jabb'U'U Digital 'U8flL1rt'Y1bbrt~bb8:Wtl 

14.2.8 il'lllilD8'Umlilb~8:wmt~1 'U~1 bA~8\I ~~mwn88n~1n~1bA~8\I , 
14.2.9 ~1:W11f11mvi'n'Urt11ilb~8:wvr\lbb~'IJ'\.J1(i) o.8 - 1.2 :w:w . 

~r~ 
doe-- . 



14.2.10 ilm1l.lL111'Uf11';iUell..l~1191 1.5- 15M/min 

14.2.11 il';i~~\JI"n11JLU'Uu'U1'U (Insulation Class) hJ~1rr:h F 

14.2.1 2 il';i~vl'Uf11';iUe:J..:Ifi''U~'ILL'tJmnJ~e:Jl.l (Protection Class) 1lJ~1n-h IP2 1S 

14.3 m..Jn~nh.J~::nau • 
14.3.1 "lli91U'UL~e:Jl.l:iJA 'lJ'U11911lJ1Jm.Hri1 300 A ?11flfl11hJ1Jmm11 3 Ll.l1?1';i ~1'U1'U 1 "lll91 • • 
14.3.2 ?11fl~'U'V'j~mJAl.l~'U?f1fl~'U'lJ'U11911lJ1Je:Jf!n11 300 A. m11lJ1Je:Jf!f1l1 3 Ll.lm ~1'U1'U 1 L~'U 

14.3.3 Ln~'IITe:J'Vlli91LL'U'Uil Heater ~1'U1'U 1 B'U 
" 

14.3.4 V11J1 mm ~e:Jl.J?f'dl.lt-11 bb 'U'U\91191 LL?f'leJI?1 b 'Ull~ ~1'U'd'U 1 eJ'U 

14.3.5 t~..:~ile:JV11!..:~ ~1u1u 1 1"1 . " 
14.3.6 J1mue:J-:~nu?t~Lnl91 ~1u1u 1 "lll91 • 
14.3.7 U~e:Jf1LL'lJ'UV111'1 ~1 'U1'U 1 "lll91 • 
14.3.8 Ae:J'ULA1~?1LL~f1LL'U'U~1l.J?IU~'I ~1'U1'U 1 eJ'U 

14.3. 9 LL U';i'lml91 ~1'U1'U 1 eYu 

14.3. 10 Roller 'lJ'U1191 0.8, 1.2 mm. 'lJ'U1191~~ 1 "lll91 • 
14.3.11 Contact ti.p 'lJ'U1191 0.8, 1.2 mm. 'lJ'U1191~~ 10 B'U 

~ a "' 
14.3.12 mi91L"lle:Jl.lLV1~f1'lJ'U1191 0.8, 1.2 mm. 'lJ'U1191~~ 1l.l1'U 

14.3. 13 Nozzle ~1'U1'U 10 eJ'U 

14.3.14 vlmLti?t'IITe:J'Vl'V'j~e:Jl.lL-d'mLf\'?t ~1u1u 1 ~-:~ 
" 

14.4 Lial.l1'll 

14.4.1 LU'U~~I?1Ji'ru"VJ1~~ul.l1m:o1'U CE V1~e:J ccc 

';i1~Jn1';i~ 15 Lfl~B·:U~Bl.l1'Wvh TIG 

bb~6'1:: bfl~a{lil ';i1 EJ6'1:: Lilv VI ~{I "a 1 ud 
15.1 ';i1EJ6'1:ailvV~i1 hl 

.. 

LA~e:J'IL~e:Jl.l1'v'JvhL'U'U TIG DC INVERTER PULSE 2 kHz y.j~e:Jl.le:JUmru • 
15.2 ';i1EJ 6'1::bil EJI91'V11{1 b 'Vlflil fl 

0 .d 
'iil1l.l1l.l 2 bfl~eJ{j 

15.2.1 LA~e:J'IL~e:Jl.l~n -DC INVERTER PU LSE 2kHz 'll'U1191 200 Lbe:Jl.JU ?11l.l1';it11-ffL~e:Jl.l MMA, TIG HF 

IGN ITON I LIFTARC 

15.2.2 ?11l.J1-;it11offnu';i~'U'U1'v'J.W1 AC 220V 1Ph 50Hz ';ie:J'I~'Uf11';iLU~fl'WLLU~'Im~LL?f1'v'J.W11~ 
1lJ1Je:Jflf111 -40%, + 15% 

15.2.3 1 "v1m~LL?t1 'v'JL~e:Jl.l TIG DC ?f'l?tl911lJ1Je:Jf!f1l1 200 Lbe:Jl.JU 
~ ~ , 

15.2.4 ?11l.l1';if:IU~'Um~LL?t1 'v'J L~m.J TIG DC ~1?11911~ 5 Lbe:Jl.JU bb~~?f'I?IV11~1Je:Jf!f111 200 bbe:Jl.JU . " . 
15.2.5 ?f1l.l1';if:IU~'Um~bb?l1 'v'Jb~e:Jl.l TIG DC DUTYCYCLE 1lJ1Je:Jflf111 60% ~m~LL?t1 'v'Jb~e:Jl.l 150 LLe:Jl.lU 

~e:Jru'V1n:iJ 40 °C . " 

v 
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15.2.6 G'll:Wl~titl-rum:m?~bvJb~Bl.J TIG DC DUTYCYCLE hJiftJCJf1l1 100% ~m:m?~bvJb~tl:W 140 

bbtJ:wti~mu·vw~ 40 °C 
' " 

15.2.7 iJ OPEN CIRCUIT VOLTAGE ?l'l?l~hJiftJCJf1l1 90V 
" ' 

15.2.8 :Wl(;"l~~Tl. .. !'U'tl'ltl'Urr:Jl:Wb~mlfl CJ"'..tl'lbfl~tl'l hJi!tJCJf1l1 I P23 

15.2.9 ?ll:Wl~mb?l~'lAlm~bb?lbvJb~tl:WbU'Ubb'U'U DIGITAL 

15.2.10 iJ~~uu1~b~tl-flb~tlfld'Ufl:Wf11~b~tl:W TIG bb'U'U 2T bb~~ 4T 
' 

15.2.11 G'll:Wl~titl-rum~bb?l UP/DOWN-SLOPE TIME bb~~ bbn?l PRE/POST-FLOW TIME 

15.2.12 f11~b~tl:WbvJvh (MMA) il~~'U'U HOT START, ARCFORCING, ANTISTIC 

15.2.13 ~~(;1Jlt:IJ"Vlllii'1'um(;1~~1'U CE/IEC 60974-1, -10/S-Safety sign I EMC CLASS A Vl~tl~f1l1 

15.3 vtlmnhh::nm.J 
' Q,J .d ~ t.J 0 

15.3.1 'll~VI1 b "'JB:W TIG TORCH bb 'U'U~~'Ul tlfl11:W~'tl'Um CJB1f111'1 :Ul'U1'U 1 'll~ 
' ' 

15.3.2 G'llCJ~'UbL~~?llm~v:WbvJvhvh\il1CJ'VleJ'lLL~'lL3'U~~LBCJ~ iJ~'U~VI'U1~~1~ifvCJf1l1 35 :w:w.
2 "'J'Ul~ 

L3'U'VleJ'lLL~'lb~b\ilifvCJf1l1 0.2 :W:W. iJ~l'U1'UblJifvCJf1l1 1,120 L3'U fl11:WCJ11?11CJ1~ifm.Jf1l1 5 L:Wm ~{eJ:WoUeJ 

~B 1-ff?~1:W~vtlmtJ?lltJ~'ULL~~611m ~eJ:W~~tl'ULfl~eJ'lL~eJ:WLL~~A:W~'U~1~L~eJ:W I GROUND CLAMP "'..'Ul~ 300 

LLv:wti ~1'U1'U 1 'll~ 
' 

15.3.3 iJ REGLATOR FLOW METER ~1'U1'U 1 "'J~ 
' 

15.3.4 ?~1mLn?~m1nv'U ~1'U1'U 1 'll~ 
' 

15.3.5 ti'lilv'VI'U'l~1VI1'uL:fiv:w ~1'U1'U 1 'll~ , ._ 'I 

15.3.6 YimLn?l ARGON "'..'Ul~ 40 ~(;)~ ~1'U1'U 1 'Vitl 

15.3.7 'll~LttJ:WUB'ltl'U?l~Ln~1vJL~B:W ~1'U1'U 1 ~1 
' 

15.3.9 LLtl~'lm~ ~1'U1'U 1 B'U 

15.3.10 NOZLE L'UB{ 4 ~1'U1'U 5 eJ'U 

15.3.11 NOZLE L'UeJ{ 5 ~1'U1'U 5 B'U 

15.3.12 Vliflmm:Uv:wLL'U'U?l1:W~1 ~1'U1'U 1 B'U 

15.3.13 TUNGSTEN ELECTRODE "'..'Ul~ 2.4 :w:w . ~1'U1'U 10 bb'Vi'l 

15.3.14 COLLET bL~~ COLLET BODY "'..'Ul~ 2.4 :W:W . B~l'l~~ 10 LL'Vi'l 

15.4 L~v'U1"ll 



~1EJm~vi 16 Lft~ti.:JL~tllJ Spot Welding 

ij~1EJa~LBEJ~~.:~~ahJd 
16.1 ~1Ela~LBEJ~~1 hJ 

~11..111..1 1 Lfl~ti.:J 

L'lh.JLA~e:J-:JL~mJ Spot Welding i'ULVllL'VIfitJu ih ~uumu~:w LL~~fl1'.itlfu~-:Jfl1'.i~1tJ1vHh~e:Je:JflLL'U'U 
:~.n1m-ff-:J1'U~1tJ "'~mn '.i1V1L~1 

16.2 ~1EJa~LBEJ~'V11'1L'Vlf'lilfl 

16.2.1 1-ffnu'.i~uulvh~122o11~~ 1 L'W"' 

16.2.2 vt~mLtl~-:J1-tlmV1 Vl e:J-:JLLV1-:J1~n1~-:J"'-:J 1V1v1~n1~-:J1'We:Je:JnhJ'I!e:Jvn11 4 KVA 
'\J 

~.:- ~ I 

16.2.3 6'11:lJ1'.it1e:J1'.iA'lJl.J-:!1'ULVI~flLb~'U VI'U1 0.5 + 0.5 mm 

16.3 atln~ruth::nau • 
16.3.1 "1lV1~1e:J1{A ~1'.ie:J-:J 1 "1!Vl . , 
16.3.2 t1-:Ji'je:JVI'l!-:JLL'U'Ut!11 ~1'U1'U 1 A 

, '\J 

16.3.3 Fh.J~U~'U-:!1'\.J~e:J'U LL~~e:Jtlmruv11A11:w6'1::mV1'1X1m1A e:J~1-:J~:: 1 8'U • 
16.4 L~e:J1J1"ll 

d d Cll 1 tJ 
~1Eln1~'Vl 17 LA~v-:JL"EJ'.i!: \JLL\J\J~~'W\.1 

LL~a:: LA~a~ij ~1 EJa:: LBEJ ~ ~~ 9ia 1 tJd 
17.1 '.i1EJa::LBEJ~~1hJ 

L U'ULA~e:J,:j L~t!'.i~ 1 'ULL 'U'U~-:J~'Uij~1'UVVl~Vltl'U~'U ... 
17.2 ~1EJa::LBEJ~'V11'1L'Vlfllilfll 

17 .2.1 LU'ULA~e:J-:JL~tJ'.i:; 1 'U bb 'U'U~-:J~'U 

0 "" "1'\.J'J'\.J 2 LA~v~ 

17.2.2 6'11:1J1'.it1~Vl~fli1'UL~t!'.i~1'U11ii'6'1v-:J-if1-:J LL'U'U~eJi1'UVItJ1'U LL~::~eJi1'U~::LBt!Vl 

17 .2.3 "1l'U1V1"1leJ-:J~eJi1'UL~m:: 1 'U hJ'I!vvn--l1 200 :w:w . 

17.2.4 LLVh.J '.iv-:Jfu LU'U Lvt~n"'-:Jhi'l!vvn11 80 'll:w . L L ~::ij'.i~Ttr1fuvV1:wmlil v1 LL~::vV1~V1nu~'U 
'\J '\J 

17 .2.5 "1l'U1Vl:We:JblileJTI~ ~1flrJ 1 1 LL '.i-:!~1 A11:Wb ~1'.ifl'U hJuvtJnrJ1 2,800 '.ieJU/ 'U1Vi 

17.2.6 ijeJtJmruuv-:Jtl'UbP1~1~vt :: (EYE SHIELDS) tlfu1\ii'~-:J 2 -ff1-:J 
' 

17 .2. 7 i'jeJtJmru~1VIfU6'1:lJVl~~eJi1'UL~ tJ'.i:: 1 'U • • 
11 .2.8 ijm~J1vt~m~'\.J v~1-:J'I!vv 1 8'U 

17.2.9 ij'lJV1LLvl-:Jvt'l!1 i1'U L~t!'.i (WHEEL DRESSOR) 
' 

17 . 2 .1o1-ffn1~-:J1'W.Yh 22ob~~ 1 L'W"' so Lil'.i lil"li 

17.3 atln~rutl~~nau • 
17 .3.1 ijn~eJ-:J LA~eJ-:JijeJ'V'l~eJ:wvtlmruLA~eJ-:JijeJtJ'.i::~1 LA~eJ-:J ~1'U1'U 1 "1lV1 tl'.i~nvuli11v . , 

17.3.1.1 tl'.i::Lb\JLLVI1'U-if1-:Jtl1nli11t! 1~'1!vtJnrJ1 6 ~1/"tlVl 'V'l~el:lJ"1lVl~Vlb fl 'U • • 
17.3.1.2 tl'.i::Lb\J LLfl~ 1~uvtJnrJ1 9 ~1/"1lV1 'V'l~el:lJ"1lV1~V1Lfl'U • • 

r 
~Iii 
a ck---



17.3.1.3 1'1li'11~LL'U'ULL'U'W-LLtJn e.JCh~rl~ 1 1'11/'lllil 
' 

17.3.1.4 fh.Jthn~~-;un -Fh.J1.hmLVIm.HJ1nl'llil e:1~1~r1~ 1 1'11/'lflil 

17.4 tieru1"tl 

~1Vn1~~ 18 Lfl~fl.:i~lilvlvL&'lVI:: 
ij~1Vi1l::LBVIil~.:i~fl h.Jif 

18.1 ~1Vi1l::tiivlil..t1h.J 

' 

0 d 
"'il1'U1'U 1 Lfl~fl.:l 

L D'WLfl~eJ~~(ilvleJ brl'\11~ 1vi'l'l1l.J'll'W11il~1~ 1 -u'U Lfl~eJ'Wvl1tJl.lml'le:~fl -wvh ~1bfl~e:J~~~'U'Wbb vi'W~iJ~mnl.l1'H1 
bfl~e:J'Wvftvi'?t::mn . 

18.2 ~1Vi1l::LBVIil'VI1.:!L'VIfl'Ufl 

18.2.1 1A~~?t~1~bA~eJ~bD'WbVI~n~iJ m1l.!VIL.I1 hJue:~t~n11 5/8 D1 

18.2.2 ?11l.l1'Hl~lilvle:J brl'VI~bl'l'We:Jn 1vll~,Je:~tJn11 2.5 d1 

18.2.3 1'111l.lb~1~eJ'U1J,Je:~tJn11 1,200 rpm 

18.2.4 ?11l.l1~fl~lilvle:Jnr11~1~iJm1l.lbA~ ~~bb~ o- 180 e:J~\"11 
18.2.5 'lflilbn~ml'l1VI'Wm.J~1 wr'U-u'ub YJe:~~ 'Vi1v1'1 m'VI~n'VI~mb ~~ , 
18.2.6 'lflilbn~tJ1b~m~1VI-r'U.U'W~e:Jf1~1~'Wr1nn~~ iJm1l.lbl'l1~,Je:~tJn11 2 D1 , ~ 

18.2. 7 'lflil bb 'll'W~~e:Jl.lbb Vt1'Wbfl~e:J~b{]'Wb V1~n~1 bblil~ , 
18.2.8 'lflilb?11i:nn~~m..J~1~'Wr1nn~~ ~'W~'\.Jv11tJn1~VI~mVI~m'VIi1tJ1~~'lflil 

" 'U 'U , 

18.2. 9 'lflil~~iil'l?t1'1iLL 'U'U nlilul.l 1 offm'UAl.l 1 'W m~'Vi1~1'W 1vi'?t~mn bbrl~ Hu-r'Uv~1"!1 , 'U , , 

18.2.1 o l.lml'le:~1iJn1~~-u'U'll'W11il1~,Je:~tJn11 3 bb ~~~1 

18.2.11 1-ffnm~'U'UL'W- 380 11r1~ 3 L'W?t so Hz 

18.3 v'I.Jn~nhh::nv'U , 
18.3.1 'lflil~l.l~~lil~~e:Jl.l~1~ 1~ue:JtJn11 3 'lflil 

' ' 
18.3.2 'lflil~1'th~n'U 1offn'U~1'W 'lflil~l.J~vllil~~e:~m1~ 1v1?t~mn , ' 
18.3.3 tl~iJeJVIU~ -.51'W1'W 1 A , ~ 

18.3.4 iJn~eJ~bA~e:~~iJe:~~~e:~l.lm.lmruLA~eJ~iJm.J~~ ..s1bA~eJ~ -.51'W1'W 1 'lflil 't.l~~neJ'Uvl1tJ , ' 
18.3.4.1 't.l~~bb';ijbb VI1'W-ii'1~'\.J1nmtJ 1~,Jmm11 6 ~1/'lflil ~~e:Jl.J'lf(il~(ilbn'U 

' ' 
18.3.4.2 u~~bb';ijbbvr11~,Je:~t~n11 9 1'11/'lflil ~~e:Jl.J'lflil~lilbn'U , , 
18.3.4.3 L'lll'l'J~bb'U'Ubb'U'W- bbu n e:1~1~r1~ 1 1'11/ 'lflil 

. ' 
18.3.4.4 Al.J't.l1n~~-;un-?il.Ju1mb'VIr1l.J -u1 nl'llil e:1~1~r1 ~ 1 1'11/'lflil , 

18.4 tiv'W1"tl 

~ 
~lfj 
dclz__-



.d .d "'1 4 ~1EJnT~'Vl 19 bfll~il./1~~ Wb'Uil~ 
0 .d 

;)1'U'l'U 2 bfll~il./1 

bb~~:: bfll~e~.:~ii~,v~::b~ v~~.:~ ~ill ud 
19.1 ~1tJ~::b~tl~~d 1 'IJ 

L tJ'ULA~v-:!#1~ LVI~nvldtl n1'jVI:W'U'llel.:JLLc.J'U 1 yjL'Uel~vl'"JtJAd1:WL ~d'jel'l.J".:J 
- - , 'V 

19.2 ~1tJ~::b~tl~'Vl1.:!b'VlflliJA 

19.2.1 :wm~vflyjvhn1~.:~1~~1n'i1 2,2oo w 1 220 v 1 so Hz 

19.2.2 1v.:J1'ULLc.J'U1yjb'Uel~'ll'U1~ 14 ;id 

19 .2.3 m1:wb ~d'jeJ'l.J'llru:::b~'UbA~eJ.:Jb tl~11~~1n11 3,500 'jeJ'l.J~eJ'U1Vi 
19 .2.4 m1:w tJ1d'lJv.:~"i.t~ 1 yjvh 1~~1n11 2.s b:w~1 

19.3 v'I.Jn~ru'IJ~ :: nvu • 
19.3.1 LLc.J'U#l~1yjL'l.Jel~'ll'U1~ 14 .Q'd 'ii1'Ud'U 2 LLc.J'U 

19 .3.2 iJn~eJ.:JbA~eJ.:~iJeJV~{eJ:wvtlmruLA~eJ.:~iJvtl1:::'ii1 bA~eJ.:~ 'ii1'Ud'U 1 'lWl tJ'j:::neJ'UvldtJ 
' ' 

19.3.2.1 tJ'j:::bb~bbVId'Uoif1.:~tl1nmtJ hlifvt~n11 6 #i'dl'lWl Y~{eJ:w'llV~~~bn'U 
' . 

19.3.2.2 tJ'j::bb~bbeJG'l hli!vt~n11 9 #i'dl'llV~ Y~{eJ:w'll~~~bn'U 
' ' 

19 .3.2.3 1'llA'l.:Jbb'U'UbL'U'U-LLtJn el~1.:JG'l:: 1 #i'dl'll~ 
' 

19 .3.2.4 ~:wtl1n~.:~"iln - ~:wtl1nLLVIG'l:W -~:wtl1n#i'~ eJ~1.:JG'l:: 1 #i'1l'll~ 
' 

19.4 b~il'U1"!J 

d d ·, 
~1vm~'Vl 20 "H~b"Hil:Wbbna 'ii1'UTU 4 "11~ • • 

• .c:::t dl u ,N 
bb~ ~:: "11 ~11~1tl ~ :: btl tJ ~ ~.:!'U • 
20.1 ~1tl~:!b~tl~~'J1'1J 

b tl'U~V~b ~v:Wbbn" Oxy-acetylenes ~iJ~tJ mohh:meJ'U~V~b ~m.JA'j'l.J~V~ Y~~v:w 1 otl.:J1'U"11J1'jmA~8'U~ 
1vi'":::mmLG'l:::tlG'lv~.tltJ 

20.2. ~1tl~ :! b~tl~'Vl1./lb'VlflliJA 

20.2 .1 livtl mruL ~ellJ~'j'l.J'll~ Yl~el:W 1off.:~1'U 1vi'v~ 1 .:JUG'lv~ntJ 
' ' 

20.2.2 liti'.:~bbti"veJn"Bb~'UbbG'l:: LLn"v::<a~~'U "mY~m'j 1-tl.:~1'U~bbG'lnJG'leJV~ntJ 

20.2 .3 "11J1'jmA~eJ'U~1vi'"::~dmbG'l ~iJ~m ~'U 
20.3 v'I.Jmru'IJ~::nvu 

' 
20.3.1 t.l.:~m'j~bbn"vv .n"Bb~'U~1vt1''U.:~1'Ub~eJ:w i1~1mv'U V~~eJ:w Safety Plug 'ii1w'U 1 t.l.:~ 
20.3.2 ti'.:Jm'j~bbti"eJ::~~~'U ~1vt1''U.:J1'Ub~811 iJ~1meJ'UY~{eJ:w Safety Plug 'ii1'Ud'U 1 t.l.:~ 
20.3.3 'll~bn"il1~Lb1.:Jil'U".:~ m1:wil'U~1 'llv.:~ti'.:~bbn"eJeJn"Bb~'U 'ii1'Ud'U 1 'll~ 

' 'U ' 

20.3.4 'llW~Ln"ili'W~LL'j.:Jil'U".:J Ad1:Wil'U~1 'llel.:Jtl.:J LLfl"v::"B~~'U 'ii1'U1'U 1 'llWI 
' 'U ' 

20.3.5 'llW~"1m~eJ:Wbbn"bb'U'Ufi m1:wmdhJi!vt~n11 4 b:wm 'ii1'Ud'U 1 'llW~ 
' 'U ' 

20.3.6 'llW~m::'UelnL~el:Wbbn" LL'U'UA111J~'U":W~G'l 'ii1'Ud'U 1 'll~ 
' ' ' 

~~ 
d~ 



20.3. 7 '1J\Il~';J'ViY.H.'11'jtJ~ 'lJ'i.J1\Ili.'Utl1 0 - 4 ~1\J'J'i.J 1 'll\11 
' ' 

20.3.8 l.fl~eJ~jjeJ mJmru ~1VI-ru1-ffflv\ll - th~nvu ~1'LJ1'LJ 1 'll\11 
' ' 

20.3.9 ~.dw•m:timmn?l fh.J~m1'LJ~f1'W fl~jjeJVIU~ v~1~r;,~ 1 B'W , 
20.3.10 ~"ii\llLvh!.n?l vi.Jmruvi1m1l.l?l~m\lloX1Vi~ v~1~r;,~ 1 e1'l..l 

' ' 
20.4 ~.~v'U1"1l 

Cill cv tl 'U C1i1 II .c::t Cill 

'j1tJ"::te:Jf.J\Ilfl1.fltl.l~ Vifl.:IL "'J~'ULL'U'U LL"::Vifl.:IL 'jtJ'IJ'VItl'li~ 

"a1tln1"afi 1 Lfl~fl.:i01tl bU"aL\IfiLI'Ifl{ ~1'U'J'U 4 Lf'l~tl-3 
0 " 

LLI'i":: Lfl~fl-3 i'i-a1tJ"::LBtl ~~.:! l'ifl 1 'I.Jil 

1.1 "a1t~"::Lat~~~11 'I.J 

1. U'WI.fl~tl ·Hl1 tJ 1 th!."iifl l.t>m1~1VI-ru H1 'W,xtl~'lJ'j 'jtJ1tJ ~i'im1l.lfll.li\ll~~I'11VIU~~ml.r;,~ I.0\11~ ?l1l.J1'jfl~tl 
l.i11~n'Ufltll.JoW11.~tl1~1tJ ~v1~~1.tl?lU (USB port) t,t,r;,~ ~v1~n11\ll"iitl (Monitor port) t,t,r;,~H1~ti'u 

fltll.loW11.~tJ1~i'i'j~'lJ'UUij'IJ&i n1'jl.l. 'U'Ul'i.J L\1111.1.(;1~1.1. um~uuuij'IJ&im'j Mac 

1.2 'j1tJ"::batJ~'V11.:ib'Vlfruf'l 

1.2.1 ?l1l.J1'jfl'\.J-rum1l.lt;l~l.~tJ\Il'llm"iivm~~.~.uu XGA hJuvvn--J1 1024 x 768 

1.2.2 ?l1l.J1'jfl'\.J-ru1'Wn?l~tl~l.t;l'W~I.I.'U'U manual Vi~tl Automatic ur;,~t,I.'U'U optica l zoom 

1.2.3 ?l1l.J1'jfl01tJ~1tJm1l.l?lrJ1~hluvvn11 2,800 (;ll,l.J'W (lm) 
'U 

1.2.4 ?l1l.J1~flo1vm~m~bJ~1n11 16 ~1'W~ 
1.2.5 i'itl1VIun1~!.fl'W 2.5 kg 

1.3.e>'I.Jmru'I.J"a::ne>uri'J'UB'U~I'l . ' 
1.3.1 RGB D-Sub 15 pin v~1~um.1 1 ~\11 

1.3.2 Video tl~1~UtltJ 1 'll\11 
' 

1.3.3 HDMI tl~1~UtltJ 1 '11\11 
' 

t.4 b~B'U1"1l 
1.4.1 i'im~-ruu~~ti''W Vlt;lv\llm~ hJU'vvn--J1 2,ooo i11l.J~ v::: 1VI~mv 1 'WI.fl~v~ hJU'vvn--J1 1 tJ 
1.4.2 {;]eJ~&i\11~~1 ,Xt,~tJu~mm~vl.l1-ff~1'W l\lltJ 1-ff'j~'lJ'UvleJ~m.l?l1tJ 1 'W 

-a1t~m-avi 2 l.fl~eJ.:~'I.J-rufl1n1f'l"'l'U1~ 40,000 tiVit~ ~1'U1'U 2 l.f'l~fl.:J 
'U 

LLI'i":: bf'l~fl.:ii'i"a1tJ"::LB tJ 1'1~.:1 ~f) 1 'I.Jd 

2.1 "a1t~"::LatJ ~~11 'I.J 

b U'W bfl~v~u-rummPl bb uu bbtJn~1'W i'im~fl1'UFll.l~1 tJTim'l 1~-ru m~-ru~e:J~ m~'\.J~:::m!V~~~~~1'W 1 'Wvh • 
I.'Ue:J1 5 i'il.l11'l 'Hi1'W-rme:J~~1l.l l.lvn. V1~e:J~n--J1 

"' 
2.2 "a1tJ"::LatJ~'V11.:i!.'Vlflilfl ·. 

2.2.1 dJ'WI.fl~v~u-ru~muAl.le:Jru'VI.niJ m1l.ll. hwV~r;,l.l ~1tJ~~uuTil.l'Vl 
' ' 'U 

v:. 
~/j} 
a~ 



2.2.2 L tl'U Lfl~mtl1u m ml"!~ ~Tu f11'i"Vl 111G'fiJ'U LLfl~1m e.J..:Jl..Jllil'HiTU 'VI1v l..Jllil'l~l'U ?tl nfl 
"' "' 

2.2.3 ii'tl'U1111hJ-JvtJwh 40,000 DVitJ 
" 2.2.41-ffn't.J'l~u'UhHh 1 L'W?t 220 bfltJi" 'VI1v 3 L'W?t 380 t--.mtA m1J.J~ so L~'llil'li 

2.2.s ?t1ll1'lt1~..:~nmu~·Lull11vi' 
2.3 atln~nh..J~::nau • 

2.3.1 :riJ.JVJA1'UAlJf11'lvil..:Jl'U'V'I're:llJbb'Uiilblile:l~ , 
2.4 L~erul"tl 

2.4.1 iim'l1'Utl'l~il'U flfjlJL 'W'l?fL'Ife:JfhJ"t!e:JtJn'h 3 u LL~..:Jfle:Jmib~'U hJ1!e:JtJn11 2 u m~ 1 'VI~mtJ 1 'ULfl~e:J..:~hJ 
1!e:JtJf)ll 1 u 

2.4.2 ~e:J..:J~II1~..:~1 ~L1tJurmm1BJ.J 1 i..:~1'U 1-ff'l~'Uml..:~me:J'Uvle:J LLfl~ L~'U?tl tJ 1 'Wvi'1m~'U'Uvle:J~1tilmm~l'U 
"' 

2.4.3 1'Utl'l~fl'Ufl11lJ'U f1'W~e:J..:J1 'U f11'l1 oU'Il'U bll1tJ:U~~ e:l'I~II1'VI1'1il'lb~e:l Lbm 'tl-rre:l'U f)'W~e:l'IJlltJ 1 'U 48 -&1 blJ'I 

V1~..:~:u1n 11ii'1'ULL4..:~ L tl'UmtJ~n~ruerm~'l1 'U'l~tJ~ L 1m1''Utl'l~il'U 

~1vm~Vi 3 Lfl~v..:i'W11vh~111ii~ 

LL~"':: Lfll~v'lii ~1£J"'::L~ £1~~-3 ~il 1 tJd 
3.1 ~1v"'::L~v~i1ltl 

~1'U1'U 1 bfll~il-3 

Lfl ~e:J ·r~J.J~~'U'ltl ~'U::Jl'U LL 'U'U?f1J.Jil ~ L ~ e:J L tl'U ~1e:J E.h..:~ m 'l~~ li1 'VI1 m ~ e:J m 'i"Vl 111fl e:J'I m 'l'll'l~ ne:J'U~'U,n'U 
'1.1 

'1i1 tJ 1 'Unl'le:le:l mL 'U'U~'Uci1'U~1'1 '1 L tl'ULfl~e:l'loWlJ~~'W'll'U:U1mG1'U'W fll?f~ n 'l~'U'U?fe:l'I~1UII1~vi 1'11'UB?f'l~~e:l fl'U 
QJ Clit. ~QJ <::II C:0: ~ II 

'le:l'l'l'Uf11'l'WlJ'W1G'fii1VIfllf1'VIflltJ PLA, ABS, Nylon, Carbon Fiber, PETG, PVA lJ'l~'U'UL'If'UL'Ife:l'llil'l1:U?fe:l'ULG'f'U • 
'Wfll?f~f)'VIlJiil G'f1lJ1'lt1'VItJiiloWJ.J~i1m11L ~e:l L tJ~tJ'ULG1'U'Wfll?f~f) 1(1) • 

3.2 ~1£J"'::b~£J~'V11-3b'VIfllilfl 

3.2.1 i1~1Qiil hJ~lf)ll 2 ~1Qiil LL~fl~~1Uiilvil'll'UBG'f'l~~e:lfl'U 
3.2.2 ~'U~oWlJ~~'U'Il'U1~~1f)ll 300 X 2S0 X 200 lJlJ . 

.q cr~ c:~ 
3.2.3 'WlJ'WVlfi'JllJfl~Le:ltJiil SO - 400 Micron 

3.2.4 t~~'WJ.J~i1'l~'U'Uvi1m1J.J1e:J'U1tile:Jru'VIJlil~..:~ 120 e:J..:JP11L'Ifm61lm1 'VI~e:J~n'i1 , " 
3.2.S ~1Uiilvi1e:Jt1J'VIJliJ1til~..:~ 300 tl'II"!1L'IlflL61JtJ?t vi1:U1f1G'ILL!il'Ubfl?f 'le:J'I1''Ul?flil'VIfl1f1'VIflltJ PLA, ABS, 

• '1.1 • 

Nylon, Carbon Fiber, PETG, PVA 

3.2.6 i1 Sensor L~fiLG1'U'VIlJiil Vllf1'VIlJII1:U~VItJiiloWlJ~-&1m111~Ltl~tJ'ULG1'U '1i1tJ1J.J1~vi11~'11'UL~tJ 
·. . 

3.2. 7 i1'l~'U'U Auto Leveling '1i1tJ1 'Uf11'ltl1''U!l'UoWlJ~ 

3.2.8 G'fllJ1'lt1t1e:lii1~1'UoWlJ~ LLtJf)e:Je:Jf)l..Jl\11 f1~1 Lfl~e:J..:J1til 
"' 

3.2. 9 ~1Lfl~e:J..:~ii~hulil iJ111:a111Ylnlii'1'U ?t1tJ..:Jlll • 
3.2.10 G'fllJ l 'lm~m.J~e:Jiii'1tJ USB Drive, USB Line, WiFi, Ethernet 

3.2.11 G'f1lJ1'lt11i So~are 3rd Party 1vi'L'1i'U Simplify30 

3.2.12 i1:Ue:Jfld'UfllJLtl'U'l~'U'U~J.Je1?t , 

t 
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3.3 v'l.lmnh.l':i~mru • 
3.3.1 ~1m;m.J~8 USB 

3.3.2 bb~1.J CD h.J~bbn'l~.U"1TUfll.Jbfl~8-:J 'V118~nl1 
. . 

3.3.3 b~1..1~m~~n PLA, ABS, PVA ~11..111..1 

3.3.4 '1l\llbfl~8-:~ljm.J~~~1 bfl~8-:J~11..111..1 1 'll\11 • • 
3.4 t~v'Ul'tl 

" Clll II o .Q Q.l 

s. ~1£Ja~tmJ\Il'tlvn1'VI'U\IlnTH9l\ll~.:J 

5.1 ~'U1tl~'iJ-:J~1bi'11..1m~~\11~-:~milrusr1VJm1tJm~1~~1'Bl.l1oll'-:~11.J~-:J'VIl.l\11 " . . 
5.2 ~'U1ti~8-:Jvi1A11l.l~~m\llbfh.Jbl"l~~w:.m11..1b~8-:~l.l1'<il1nmwil1~'VI1811..1m~m1..1m~~\11~-:~1~~~m\118~ 

" ' " 
b~l.J'i) 

5. 3 ~'U1ti~8-:J~1b i'11..1m~rhtl'u bbi:'l~i-:~m~ 1 ~'li1-:~~ b .U1~1 b i'11..1m~~\11~-:J8'l.lmru ~8-:~ bb~-:~nT'.ib U1..1'1l\lll.l1~~~11..1 
'IJ 't 'I .-.. 

bbi:'l~ljih ti~8'U8-:J'Ii1-:~~~\11~-:J .ffiMum~eJ8n 1 'VIL\Ilti'U~~Vl~'U1 tl~i:'18\lltl~~~ b 1m'U8-:Jn1~~1 b i'11..1m~~\11~-:J 
" " " ~-:J'VIl.J\11 
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