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[0033]

S=50] 10-1427330

e R 2(Jaw) (121)(122)7) 255 TAHoR M2 vt 3o 3dsts 25 ovdy.

o714, B WHgel Al AAdd wWE $£E& AXEFR S,
FAXNZIH, d= E(end tool)(120)0] A7) ZZH(110)e] F32+ vtz 2332 2
AE d 5oz v}, v Zsbd, 2FE(110)Y FJA ZFH(11DE o= o W3go=z

KeN

(end tool)(120) 9A] 7] 4 =W&ky #AHow FAI Wekoz 3| A3l X &

=
— =
e Aotk BE, o4 BUW WY E
B Hol AHgA U kgl 9EoE oFH A= B
Ly

QEFHOR oFshd dx= E(120)9 TdF

2

>

>

oo

Y

o

i)

RS
[y
N

N

g

)

wo] Aol ol Ed = AdS Aotk
aga, olE flE B ddgel Al AAlde] wE £&EE JAXREFVE(00)E, ZFH(110)9F 1= E(end
tool)(120)0] AAF(140)2] AZZH(XF)ol 2 HPE 7|FOo2 FU WFor FAHE 2 d 54O
2 gtk = % 19 Y2 HHS VFoR HokS w, AR (110)E +XF wEFo s A% FAgEo] glow, FA
of d= %(end tool)(120) HAl +XF W3Fo = A FAH ol e Aot olF vhE TE xS, AZAR
(140)¢] 4 TFeA 9 A= E(end tool)(120)] FAd 3, AAKF(140)9] B TioA o 22H(110)9] ¥
A ko], Y2 HHS VFoR Y3 waelgta 3 x9S Ao|th, T olE & U= xdsid, 2%
5-(110)7F ol & A8k AREAMY] FE o= H Hojxe e, 5 d= E(end tool)(120)0] FAH W3k %
o2 PAFEYTL T FE S Aot}
BA8, U FEd JA2EFWES A5 A&7 2ANE 248t HE de 5] AA ZE kol
MR Aolatar A@Aor AX A 7] Wi, FEAte] dFelA AFAQ AFo] golakA] gkomn, <=
o] date WEoR FAolnE HHHEd S Alfte] Agww, A9 weti s Eze] WAste] At
ANA Vs F 5 vk AP EAEAT
oj¢} e HAIHE dAsty] HAst, £ HHe] A1 HAAldo] wE FEE JAAEFHE(100)= 225-(110)9]
z7 Wkl A= E(end tool)(120)8] Zs Wako] Ay ow FUd Wiko] HEE sy, o] i =AY
(11008} = E(end tool)(120)0] H A FEFH(1111)S 8= V2 WS 7502 BokS u, 28 Fo g
e s o 5HoE gt o)E HS A AW o 2t
1, £24% &35 Ax3H, 2 L9 Al AAde nE FeEd AAEFVE(100)9 2FF(110)+= A=

E(end tool)(120)9] I X (pitch) *+&& Aolst= FX Z&F(pitch operator)(111)¢}, A= E(end
t001)(120)9] L. (vaw) %< Aojste 8 &Y (yaw operator)(112)¢}, = E(end tool)(120)e] HFoj o]
A(actuation) =%5& Aol AFoolAd ZZ - (actuation operator)(113)E X 3gH3lc}.

2] ZZE (111D 91X %5 F(pitch operating axis)(1111)3} 31X +5wv}(pitch operating bar)(1112)Z
EFFeTh oA7IA 92 FEFH11IDS Y53 sk Ao w J4E ¢ don, Ix FEuk(1112)s A4 F
THA1IDY A=, X FEFHAUD I A sdstes AT, dE 5o, AR IA FEut
(1112)58 <oz a Y& FHdA 9x F5uH(1112)E8 AA7IE, 9% Feui(1112)9 49 94 +%5
1111)e] A 3ldstar, oleh e sd=e] 9 HIEH(130)5 E3] d= E(end tool)(lZO)i A of,

(120)°] A FeF(111D)°] 3 W2 TAdT FFor FHsh= Ao, =, A 2AF-(111D)7F

oz A WEow 3]st A= F(end tool)(120) HEFE ) 1 TEEH(1111) ¥} 33y

‘F%r?ﬂmﬁ

- 1

gt & FAoE AA HFgoR IHsie, R 91X Z2AF(11D)7F X FEH111DS THeZ A
weko R sHetH = E(end tool)(120) TS %] FFF(1111)3 A FH& FAOR2 WAIA WFoz
3| ™A H= Aottt

3, @ 2AR(112)8F gFololA é&%ms)h A 22E(111) 9] 9A] FEuR(1112)9] o w2l 84
Hof ok, watd, A 21117 JX F55(111D)S Aoz JAsA I9d, 8 245(112)9 95
ool ZA(113) A A F-55-(111) <} Wﬂ AsA "ok, &, £ 1 € X 3= I1 FER(11D)9
A 5 rH1112) 7F A2 H-(140) 9l EH siM Aoz A FHE =St ol Wk, & 29 9A] e
(11D Fx# FEuH(1112)7F I F55F(111D)S T2 44 A 3ste], 92 FE0R(1112)7F AZ2F

(140)el el A BAAA 128 w% A8k i,

_11_



[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

S=50l 10-1427330

o2 23], & FAF(112)9 dFedold ZAH-(113)9] FHxEA= AR Fo] ofde}, A 22ZF(111)9] I
% AL WetstA ek F, = lells & 22(112)9] & P EFH112D) 3 dideld 2%
TEF(1131)0] 2%F¥ FPsle], & AR (112)9F AFololAd 22H5-(113)7}F 247 753}
et Ao EAE gt 2y, E 29} o] I 2AR(111)7F 3 AEH
HH, 8 2AR(112)°] & FEFH(112D) 3 HFolo]d 22(113) 9] HFolold 5% (1131)0] 257} st
2 A Aok, &, 2 2AR(112)9 AFolold 2AE(113) 9] HAFEAZF 22E-(111) 9 3o uweg} wsta A
ojtt. tiuk, I WAAAE Ao HeE flate], HEe AWo|gls o4, & ZF(112)9F HFddlo]d =
ZR(113) 9] &AFA= = 13 o] ¥A FEuk(1112)7F JAR-(140)0] thair FHoz A3 HHE 7=
2 3to] AYstes g},
ZAE(112)= & 5= (yaw operating axis)(1121)¥ & F%v}(yaw operating bar)(1122)Z
T5EH(1121)2 oﬂx“:‘(140)7P FAEol = XY HHY AA] AEE o|FEF F4E F U
S0, & FEFH112D)2 & 19 E=AIE uke} o] 7253 PP WFo R PAE  down, o] AH
T

il
o
r-
o *

YA F2AF(D7F AT S, dsd vkeh o] & 2247(112)9] HAFAE Aoz g 5 3. &8
B g APEE ofol A A ok st, 1Al &84 (ergonomic) AN eJste], & =HH(112)E5 FA 8=
AREAFe] & Fxo] Ajtetes & s (1121)% TeF e r JAE 5 JS Aol @, & vt
(1122)= & Fe=(1121)3 AZd=], TE(112) 3 3 Ast=s FAHHAT. dE 50l AHEATE &
:r“EHHll22)°ﬂ AA EHES 7% oLEHC’ﬂ’ﬂ & TErH1122)E 3dA7IE, & FHenk(1122)8F ddE &

(1121 0] A FAsta, o9 e FAFHo| T HEF(130)E F3] d= H(end tool)(120)Z
MEM d= (12009 F M9 Z(jaw)(12D)(122)7} & F&5(1121)9] I Wy} sds wfo =z 9
2 A= Aot
3, @ F%Z=(yaw operating axis)(1121)¢] gwtiol:= zF2 A1 Z8](1121a)¢F A2 =g (1121bh)7F A=

22 ook, g, Al Eg(1121a)9]= YC1 Folol(135YCH)7F dAE ., A2 =g (1121b)o]= YC2 ¢lo]o]
(135YC2) 7} ?ngEl 2 o)t}

AFoold  FAFR(113)=  HFdold  FsF(actuation operating axis)(1131)3} HFofo]Xd &}
(actuation operating bar)(1132)Z X3}alt}. 7| AFoold FE5F(1131)2 AF(140)7F A 9
= XY Hdg A ARE oFLEs PAE -’F AT, AE 59, 'lll% ] 1"4 TEE(1131)S & 1o =AH

RAIDZL AAT A%, $E8 u
& w umel e ol AR
4 ergonomlc) o 1 Saied, Aol FERIE A 48 & ol A
TEZOBDE T & Aol @, Afelold FEu1)
£ AFdold TEH1BDIH Adslel, Aol FTEHDI I &% s} = YAt A S,

o=
upe} ol 7% HAH Hgfsoko:na fzw,% =

Ab
EA7E AFelold FErH1182)ell AA E7FRS 71 AFHel A Tl o)A }(1132)% A7, A
ool FEu(1132)et dAE dFoo)d FEFHF(1131)°] A st 019} 2 3ldEe] Y AdR
(130)& &3 <= E(end tool)(120)2 AYEHo], A= F(1200° F Mo Z(jaw)(121)(122)7} HFrolo] A
TS gt o)A Aol FAtolgt et vk o], F o] F(jaw)(121)(122)7F A& v W3k

oft

o2 3|AsHA, Z(jaw)(121)(122)F EgAY 28 28 ujgt. &, Aol 22 (113)E o W3
o7 FAAZE Al Z(jaw) (121 9AA Wakor st #12 Z(jaw)(122)E A7 Waoz FAdshd
d= E(end tool)(120)0] 3|, w2 AFoo]d 2ZAH(113)E o] Waox A7 Al Z(jaw) <
AA o R 3HEta A2 Z(jaw)E WHAA WEo R 3 H3HA A= E(end tool)(120)0] EEA He A
o},

3, AFFoo]Ad FEF(actuation operating axis)(1131)9] ddtfol= ZHz A1 £ (1131a)¢ A2 =7

(1131b)7F A2 4 Ark. 283, Al E8(1131a)9l+= ACL $o]o](135AC1) 7 dd= 3, A2 E2](1131b)9)
= AC2 9Fo]o] (135AC2)7F 9429 4 Q).

X

AgaiA = 3& Fxsid, 2 @gol A1 AArde] u HE(100)eA, x| Z2HF-(111) <}
= E(end tool)(120)°] FUAY EE HPg FH(XFH) Aol %AJEJE}. %, AAR(140)9 ¥ o= T
223 (111) 9] 9x FEEH(111D)e] gAHz, JdA5(140)9 g w@itols A= E(end tool)(120)0] FAH
Aoty of7]4, EWel= AZAR(140)7F AHos FAHE AR EAFY gloyy, B W o] APGE o

Jh b
d

oﬁérirﬁr&

AgrE] A ofsie, AAR(140)7F oo uwpep iAol t I E A, B 13] o HarE o]
dE s glaen, olsh e Fgol= vA =AR(11D9 A= E(end tool)(120)2 HdHoz U E=

_12_



[0040]

[0043]

[0044]

[0046]

[0047]

[0049]

S=50] 10-1427330

Aotk w3k, T 3dE ¥x 2ZE(111)¢ A= E(end
5] ] ]

)
<
ofh
ox
)
[
%
k
>
)
9
0
o -

T HEXKF) A U, B o] apae oo A3t A o}y &}
w, 9% Z22F(111)9 A= E(end tool)(120)0] A2 Aolgt & Ao FAE & S Zlo|th. ofd dla)A
= ey
ki, Boaol Al AAjeje] mE FEd JAAEFUE(100)S] 22H(110)E FA 221119 FA] -5
Z(111D) 3 dEsshe 235 Ao FA(115)E E% Hgtt), ojo} e ZAHE Aol BA(115)+ A =Y
(1152) 5 =3 ¢ o, ZFE Aol FA(115)] FAL & 0115 E(end tool)(120)9] T4 A7
o] B Z32}

T Qlow, =
ZAR Aol A (115)¢ d= & A F(110)9] o2& 4 245749

% 3at - WO Al A wE FEd AXEFUE(100)9] 2AH(110)9] vhget MEFdE vERd.

E 30 HIE E 3004 AWa wlel o], (1) 2AR(110)8] & 2AR(112)9) oAFoold 224R(113)7h A=
SYHoR P45l & 2AN(112)sh AFlold ZAL(113) F o= A Z9| 40| B 59 A FFS
HAA ohsh, (2) WA ZARAIDIF & 2AR(112) 2 A7l ZAR(1)7} ol FE Fue obd%
of gIAakH, (3) £ EAN(112)9 AFolold 2R (113)7h A= (1209 AFAgw Slol A, o

oF 22 H12 2 2w Al AAjd, A4 AAajdl, A7 DA Solld & 5 U

ShH | = 3a9 H2:, (1) Z2ZFF(110)9 dFdo)A zz) (113)7} ZAR(112) Aol dAd=o] o AR
(112)7} 3)xdstd ofFrollo]d 22 (113) % 3|Hates AW, (2) X 2AHF-(11D7F & 2245(112) %
0“10110]*q 22 (113) 7} o] F+= FW e ofeFel fAetH, (3) & &&%(112)9} NFolold =2 (113)7F
= E(120)09 dFAERT ol FAdE . o9t T2 H2w B UHe A2 HAAlA, A5 HAAld, A8 AAld

01]1%#91

o r&

A, = 329 H3E, (1) ZFAE-(110)0] A2 EgHo 2 st Al = &R (112)9 A2 = =Z3(113)7}

FAEY, (2) ¥ 2FFEA1D)7F & 225(112) 2 AF o)A ZFF(113)7} o] F& HW el ofZo] 91X

s, (3) & FFE(112)9F dAFolold ZAE(113)7) = 5(120)9 AFAgn 9o A, ojet e

H3E ¥ g o] A3 Ao, A6 AAjd], A9 AAd T & 4= o).

S & 329 H4E, (1) 2ZE(110)9] & ZZR(112)9} AFoold ZZH(113)7F A2 5P oz A E o
(e}

8 2AF-(112)8F AFrofold 2A(113) T o= A F9 Aol ' F9 I dF& A oy,
(2) »A Z}T(m)ﬂ £ 2A(112) % Aspoleld 24 (113)7) o] F= Wt 5 &

= AR FHe
AA 8= o o= Fx 2AF(111)7F H1 Fol vl & Z=2H(112) 9 ool 2AH-(113)° 7HtA
FAEaL, (3) & i& (112)¢} AFFool A ZZR(113)7F A= 5(120)2] AR 9o FAdwnt. o|s}
2o Hax B oago] & 9ol AbAE] B £ Qlu).
A, & 329 H5E, (1) 2AF(11009 AFolo]d ZAF(113)7F & ZAH(112) Aol FAd=e] 8 224
(112)7} 3lxdstd ofsrolo]d Z=AH(113) % ﬂ datesm FJAEH, (2) 9A 2A5(11D7F & i&%ﬂ—(nz) e
AFoold 22 (113)7) o] F= BH vd T < ff& BHo| fAskE 5o Ao R 9x AR (1117
H2 el vl 8 z229-(112) B AFeo]d 22R(113)o] 7HAl A= 4L, (3) & =AHH(112)9 °“Z°ﬂ o] A
ZAR(113)7F = E(120)9] AR} 9o P4 FJE}
3A 329 H6=, (1) ZAE-(110)0] M2 EgH oz A3 = Al = 223 (112)9 A2 = =Z3(113)7}

Ly
AR, (2) A ZAFAD} & 24R(112) @ AFlold 2AR(113)7 ol FE FAst U B ol
% ﬁé‘?iOH A SO WHoE WA 2R B Sl W 8 2AR(112) % Azl =
A1)l A FAHI, (3) £ 2AR12)9 AFelold 2AR(113)7h A= (12009 At g
3

B, % a0l 7€, (1) 2P0 & 2D Afpolold R4 A2 Sden Fyno
& ARG 7ol 2RI F o= A Z9 o] B Z9 A JFS vXA ohsh,
(@) WX 2ARAD7} & 2A(112) 2 AFdold 2AF-(113)7} olF= Fae] oleFel A5, (3)
8 ZZAFE(112)9F AFold 22ZE(113)7F A= 5(120)9] A7Fd A ol Fd ).

sk, £ 3a9 H8, (1) Z2AF(110)9 dAFde]Hd =

o]
(112)7} Fdsha ool d Z2R-(113)% 3318}
NZo| o] AR (113)7} o] = W o] o}z

ZE(113)7F & Z2FE(112) Aol A= o] 8 33
5 PAgHEY, (2) x5 2FFAQ1D)7F & 23 (112) 9
AxetH, (3) & FZE(112)8 AFello]d x==FR(113) 7}
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[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

S=50] 10-1427330

= 5(120)9] Aol g

SHH, & 329 HOE, (1) 2FH(110)0] M2 Eddor Ass A1 = 235(112)9 A2 = 2&45-(113)7}
FAEM, (2) A 2AF-11D7F & 2A(112) 2 AF ool 2244-(113)7F ol F& FHe] ofefjFo] $1X]
shml, (3) & F2AF(112)9F AFollold Z225-(113)7F A= E(120)9] 7gAde] €T,

HA, = 329 HIOS, () 2#H(110)9] & 2AF(112)9F AFolold 22 (113)7 M= ShAor JA T
o & ZAH-(112)9F ool 2AH-(113) F o= A F9] 3]do] B F9] 3o JFS nAA Mo}t!%
2 2AR(11D)7F & 245 (112) 2 AFddle]d 2=4445-(113)7}F ol %+ 3

g,
_E
ofr
2,
-
Fl r
0,

L
ol
o
g
9 -

= T WAoR A 2AR(11D)7F 07 ol e & 225-(112) # dFolold =2H5-(1 13)01] 7}775711
G, (3) & 2AR-(112)9 dFrollold Z22H(113)7F A= E(120) 2] Al del g4

3 = 329 H11S, (1) ZZE(110)9 °

Mool d =AHH-(113)7F & 22(112) Bl ¥ & =2

(112)7F 3|dshd dAfpeflo]d 22 (113) = Qﬁz‘s}E%
E] )
E

JEJH% (2) MJ 2 Z22AE-(11D)7F & 235(112) ¥
%ﬂ HMOE % ZFE(111) 7}

ANFoo]d FZH(113)7) o] F= HHY F 3=
Ha, (3) & 22 (112)9F ool A

H8 Sol vl & F2H(112) 2 dFofolA
ZAE(113)7F A= E(120) 9 M ato] FAdHT).

@A, = Gad] Hok, (D) 2R A2 5@q02 Sdshe Al 2 20U A2 2 24(113)
7F @AE, (2) 9X 5@ (11D)7F 8 Z225(112) 2 AFoold 22F(113)7} o]F & HAHY §Y Evx
A HHo| k= T WA o R A 2AF(111)7F HY Sell B3] & 22HH-(112) ‘3—! Mo o] 2y
(113)ell 7PAl B =, (3) & 22 (112)9F dFrollold 22HE(113)7F A= 5(120)9 At FA4%
o},

3 7 MPelE xS e AR HydEe] & Uy £&8 JA2EFUEY AHE JbF

E daE ® 29 FEE OJiE—Er HE100)9] A1 A5 EFo] FAlEola, & 4bs & 29 FEE AREFUE
(100)¢] A2 25 E29 A

E1,E2 % da R %S FEReE, B39 Al AAde mE £EE AREFVE00)9] T A9
B(130)= AF Y E5(131)(132), B 79 &85 L B 79 9Fo]o]&(135YC1, 135YC2, 135J11, 135J12,
135713, 135721, 135J22, 135J23)& XE&sitt. o7]A, =RdE x5 2 E5(131)(132)0] H 79 £ E50]
THEE o2 TAEo] JARE, & B old AgEA ofysi, abs EFg B AT 7|dE 2= B
o] ks FAE F9E 28 thde Y IdAE I 7 At

, T8 AEE(130)9 s =2 (131)9 thsle] AdsleE s},

™ #]
e el 2ol & 2AR(112)9) AFelold £AR(113)E A 2241119 73
==

4, | T5uk(1112)9 o o

5 el @AEel gl webA, 92 2AE(111)7F 92 FESH(111D)S AR IHEH HH, o 22N
(112)9} AFofold Z22H(113) AAl FH F5HE(11D)9 A 3 AdeA @), =3, & ZAR(112)%= A1 =
(Gaw)(121) 2 A2 Z(jaw)(122)2F Ao A1 Z(Gaw)(121) L A2 Z(jaw)(122)E F-EataL, AFojolA
ZAF(113)% A1 Z(Gaw)(121) E A2 Z(jaw)(122)¢F JZAH A1 Z(jaw)(121) 2 A2 Z(jaw)(122)E T
gk a9, & 2AF(112)E ™A A1 E(Gaw)(121) H A2 Z(jaw)(122)7F A2 2S BH3gow 3]

dapefof ah= b, ool 22E-(113)5 B -AZIE A1 Z=(jaw) (121) B A2 Z=(jaw) (122)7F A= wkef
WaFew sjdstolof st wekA oo} e AFs Fsk] 9% Ee] FxEo] astA ).

ukebA, Z(jaw) 3P

fu &

o o
T

~ e
lon
2 b
T
N2
;‘ﬁmlm
o
)
L
ol
E
T
£ ol
g
Nﬂﬁ“
;ﬁﬁrlr
Wi
o
o oft tob
i = oo
H
> O
)



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]
[0070]
[0071]

[0072]

[0073]

[0074]

[0075]

S=50] 10-1427330

T FAY s AAdEo] TAES] ¢
AAE], Al 2Hs F2(131)+ Al J#EF(1311), A2 4=H(1312) € &8 F(1313)5 233,

1 9388(131DE Al =8(1311a) 2 A2 = (1311b)E E83vh, A1 = (1311a) 2 A2 (1311 E
AT AAFES FAHR T A, o714, Al FEF(131D) 9 Al F(1311la) = & 22H(112)9] A
1 F8(1121a) ¢} YC1 ¢fe]o](135YCL)ol &l A= o], & ZAH-(112)9] 3]do] Al JEF-(181DH = HEH =
5 g} ES 11 AFE(1311) ¢ A2 T (1311b)= EHH(1313)¢} 25 Alo] $boloj(135]11)el 2l <4
5 AEH-(1311) ¢ 3]Hdo] HYF(1313) 2 HEH == 3},

o], A1
A2 PHER(1312)= Al Z(13122) L A2 =2 (1312h) S 33T}, Al =2](1312a) 2 A2 =¥ (1312h) =
TUS FHHS FAHORE A Azt Aq7)A, A2 JHF(1312)9] Al F(1312a) & AFddold =2
(113)9] A1 &2](1131a)9F AC1 £Fo]o](135ACL) ol o3l AA= o], AFoo]d AT (113)9] 3| xo] A2 =+

(1312)2 Ay == 3ch. &3k, A2 4HH-(1312)9 xﬂz Z g (13120) = =8 5(1313)9F == Ao <ol
(135J11) ol 98] AL o], A2 PYHF(1312)¢] 3] o] =HH(1313) 2 ALy = I},

= =9 #7(1313a), 04%*%(131%), Al 2% Aol 8 (1313¢) L A2 2E Aol = (1313d)
zgsith. o714, 285(18313)9 &9 EF(1313a)® T+ 2F Aol FA(115)9F J12 £fo]of(135]1
AZAEo, &35(1313)9 3|Hdo] ZAF Ao HA(115)E F3d A= E(end tool)(120)9] A1 %
2 HAEHES gith. 3, AF(1313h)E &Y F(183132)9] IHFoRHE d WwIgFoz A%
P =9 F9(13130) ¢ 7 kst E FAET. Al i}E Aol #2](1313¢c) H A2 25 Ao F
2(1313d) &= A3H(1313b) 2] o @io] M2 vFREs JAHY, 9 F2(13132)9 AZHd 249 4=
5 2= PAE H(1313e)9] SPERE TR I drbeses A,

o714, A1 dHF(A31D) 9k A2 dHF(1312)9F 2HF(1313)= 47 S3HE 55 THoZ 5HHcz 4%

.

25 Ao S’Jr°l<>1(135J11)h A1 PEHR(1311)9 A2 E21(1311b), &¥F(1313)9] A1 A5 Ao &
(1313c), A2 4=ER(1312)E A2 Z2](1312b) ¥ =83 (1313)9] A2 25 Ao 2 (1313d)E wet 7A 9
oA, A1 YEF(131D) 2 A2 4¥F(1312)9] IHS EHF(1313) 2 Adsl= 9Ts Faqeir.

o714, Al AE FE (13D Al 4951311, A2 4=H7(1312) 2 F=HF(1313)5 THIske], Al 4=+
(1311) B A2 YEF(1312) ZH-E I|AZFS Jgwolr, o= ﬂ@%@% Rl %23(1313)% %%H %E’a‘ﬁ&u}.
=, Al FEF-A31D)W 3[4 Ag-e o]& F¥H-(1313)F S8l =i, A2 94
o] 2R (131D ¢ A2 J=EF(1312)7F T

)

rir

5 YR (B13)E F3 &8s, Al o of%k—o—i ﬁﬁ%‘ 73‘—‘% o]
£ & SYF(B)E 3 =498k, A1 4518311} A2 J¥5-(1312)7} vhof 3o 34 45

° ’
o599 2AE EYF-(IB13)E &3l =Yste= Aot} ol vgd FAow A9 - 9.

(o714, (&= 859 3d, Av Al 4859 3Hd, Be A2 4859 3Hd)
ole} T2 Al As E ] AFdd talAe FHollA dAE] AEeEtEs $r).
s, A2 AE ZE(132)E Al AE EHA3DY LI FRE FAF, Al JHFF(1321), A2 dHH-
(1322) ¥ &=4-(1323)5 ¥ 33t}

714, Al PdER(1321)9 Al 2 (1321a)= & Z2ZE(112)9] A2 E7(1121b) <} YC2 £}o]of(135YC2) e ¢
3 AR, & FFH(112)9 3| Ao Al YHEHF(1321) 2 ALHES s}, w3k, A1 ¢EF(1321)9 A

2
2](1321b) = &3 3(1323)¢} == Aol ¢ojo](135J21)e oJ&] AAEoo], A1 YuF(1321)9 3| do] =¢
(1323)2 AE¥HEF o),

5

=
i=]

T

ShH, A2 dEH(1322)9] A1 FE(1322a)+= AFdo)lAd 22H(113)2] A2 2 (1131b)9F AC2  $}o]o
(135AC2)°ll 93l AZA= o], dFeo]d X (113)9] 3]xo] A2 YHPF(1322)F AGHEF vy, E=3, A2
JHHF(1322)9] A2 F(1322b)= EHF-(1323)¢F A5 Alo] <o]of(135J21)ol o3 AAE], A2 JYHF
(1322) 9] 3]Ho] &R (1323) % HAEHES 3},

25 (1323)E &8 ET(1323a), AAF(1323b), A1 25 Aol Za(1323¢) 2 A2 2% Ao] E2](1323d)
Z3eTh, 974, EEH(1323)9 &9 E8(1323a)= & 225 Aol BA(115)9 J22 2tolo](135]2

l

mlm m{N-
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[0076]

[0077]
[0078]

[0079]

[0080]

[0081]

[0082]

S=50l 10-1427330

2)ell ofs Ads o], FHH(1323)9] 3|do] A Alo] FA(115)F F <= E(end tool)(120)°] A2 =
(jaw)(122)2 HAEHEF s},

o7|A, A2 2F F2(132)= Al %}Eﬂ%‘—(lggl)y A2 A&HE(1322) L =HE(132
(1321) 2 A2 PR(1322) 2HE 3 AFS Qeuoly, o5 3| deFe] e HHH(1323)2 =8 3
Z, Al YEFA32D)% AT Fo] o]F HYR(1323)F T3l Y, A2 PR (1322)7 AT 5ol
o] S} )

N
Gl
-
=
ol
i
2
—
jins
L
-

2 Z2Y5(1323)E E3 g8, Al 4EF-(131D)9F A2 4ER(1312)7) U3 wapow 5[4 H$ o
9 & FYF(1813)E F& EH™s, Al AHF(131D) 9 A2 4HFF(1312)7F vt WEFo = IdF HF5-
o]5¢] a5 FHF(1313)5 Tl Hsh= Blolth

ol¢} e Al A% ZT(131) 2 A2 %5 =8 (132)9 FZo| sl AHeEE i),

E
WA, 8 2R SAskm, Azolold 22R(113)% A5 @i A9 dha] A,

& 2AN(112)7F = 29 S Y WFor dsu, o 2AR(112)9] Al E¥(1121a), Al Fe)(1121a)°l
A2 YC1 9hele(135YCD), YOI shelol (185YC1)7F 32 Al Ag F(13De] AL =131 A1 Eel
(1311a) % #11 EF2(1311a)¢t AR A2 F2(1311b) 7} A 3|dseh. v, HFoo]d 2215-(113)9F A2
H Al 2AE Z8(13D) 9 A2 Yg#EE(1312)= 3 AEA ofYst}l. ol9) o], Al 2% (1319 Al 85
(BIDE % 4a) S RL WO sk, A2 GHH(1312)5 sk opishl, A5 Ao) sholo]
(135J11) oA Al PFF-(131D) e 77 FEE 3]st vrel A2 25 (1312)0] 7H7 B2& 3 -eA] &A
Ak, webA, 25 Ale] gholo](135J1D) el Al Y (1311)el] 7231 F-Ho] 34 Z A2 4=R(1312)00
bl

¢

E[l_
A2 gloloizt A Har, avE X5 Alo] 9e]o](135J11)7F ol EakAl Har, o9k HAld A2 A Ao =
2(1313d) = A A Wekoz s AsiA =9, Al 2% Ale] E2](1313c) = WHAIA W
ZAlo] 28 Z2](1313a), AF3(1313b), Al = Aol Zg(1313¢), A2 = Ao Z(1313d)E T o=
E93(1313)E 8 Z2(13132)9] IAFHS TAHCE & 4a9] E R1 Waow 3HsiA €rh. aela, o
o g ZHY(1313)0] HAS £AF Aol FA(115)F Fa) A= E(end tool)(1200¢] A1 ZE(jaw)(121)2
Agso], Al Z(jaw)(121)7F & 29] 3}2% Y] Weko = 3 d3sA ).

@A, 2 2R E 29 SAE ¥ FFOR IMew, @ AR A2 Fe(1121b), A2 Ee
(1121b)ell 771 YC2 2ho]o}(135YC2), YC2 <ho]of(135YC2)7F 77 A2 2Hs #](132)¢] A1 J8+H(1321)<] A
1 Z2)(1321a) 2 A1 Z2(1321a)¢F AZ9 A2 =2 (1321b)7} 87 3 A3t whd | dZoo]d 22 (113)
ok 4" A2 A Z2(132)9] A2 HF(1322)= S-8HA] of gy, ofeh o], A2 Abe E2](132)¢] A1
QEIL(1321)E & 4bo] FAFE RS WEFom HAsta, A2 QER(1322)= 5 Askx] o, 2% Aol o]
o](135J2D) A A1l P F- (132Dl 7] e s|date=d vkl A2 jE R (1322)e 77 -2 sHskA ¢
A fch mEba, 25 Aol ghelo] (135121l A Al YEF(1321)e] X1 o] AT wF A2 PR
(1322)9) 771 stolol7} ZEElA wx, 2T 5 Ao] $£0]0](135]21)7F ol S& A =1, o]s} ZAlo] A2 =
T oAlo] E2(1323d)E A WEFe s s H, Al E Aol E2](1323c)E WA Lo s 3]s
k. o]} HAlol &9 E(1323a), AFH-(1323b), Al A5 Aol F](1323¢), A2 25 Alo] E](1323
DE X3t 297(1323)= =8 F2(13232)9] 3HAFHS F4HCE = 4bo] shatx R3 WFo = 3|dsiA |

o Z83(1323)9) FALS AR Aol BAJ(115)8 53 A= E(end tool)(120)9] A2 %
(jaw)(122) 2 Ao}, A2 Z(jaw)(122)7F = 29 3}AF Y] Weko g 3| A35HA ).

ooz olFoold ZAE(113)5F 3Astar, & FFE(112)E 3AeA &= AS ua) Ay},

MZofo]d AR (113)7F = 29] 3AFE A WEFow 3 dabd, AFoold =Z(113)9] Al F2](1131a), Al
1 Zg(1131a)9] 770 ACT 9Fo]o](135AC1), AC1 9Fo]o](135AC1)7F 7+ A1 e Z=2(131)9 A2 YgEx
(1312)9] A1 £2(1312a) ¥ A1 F9(1312a)¢F 94" A2 F(1312b)7F A s}, o714, ACL <)o)
oJ(135AC1)7F Fxkel A & W o l7] wiiel ool 2R (113)9] Fx1He] Wefo] w7l Hol Al A
E Zg(131)d Ao, 39, @ 22R(112)9 AZ9 A1 5 (1312 Al YHFRL(131D)E 3 AakA
ofgitt. o]} Zo], Al abs F(131)9] A2 YHF(1312)+= & 4ac] PAE R29] W) Wgo = 3|73},
A1 QB E(1311) 3454 ofUstH, 2% Ao] oFo]o](135J11) A A2 QB F(1312)¢] 747 BEO 3715}
o) ws AL QHRA3IDA g P Sk @A Ak WA, A Ao] golol (13511 el A A2 o
2R (1312)0] 77 o] FAs w2 A1 YHE(1311)0] 727 9Folort EalA Ha, I 2E Ao] oo

)

=)
5

=)
5
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[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

S=50] 10-1427330

©](135J11)7} o &atAl HaL, o]gk FAlol A2 ks Alo] F2](1313d)+= ¥HA

ks Aol 2 (1313c)= AlAl ko s sldstA dvt. o9k FAld &9 E£2(1313a), A%5-(1313b), A1 A}
E Aol £ (1313¢c), A2 #E Aol ET(1313d)E TIstE EEF(1313)E =9 Z8(13132)9 IHdE=S =
Aow & 4af 3R R29 whd WEFow djdsiAl "k, 1Ear, ol9f 22 H¥R(1313)9] I AR
Aol BA(115)F Ea) A= E(end tool)(120)2] A1 Z(Jaw)(121)i Ao, A1 Z(jaw) (1217} =
shakx Y] Weke g 3detA €.

S, AFolold FAF(113)7F = 29 spakx A WEgom IdatH, AFolold ZFH(113)9 A2
(1131b), A2 Z](1131b)o] 731 AC2 <Fo]oJ(135AC2), AC2 £}o]of(135AC2)7F A1 A2 x5 ZE2](132)9] A2
P F(1322) 9] A1 #2(1322a) 2 A1 #8(13222) ¢} A4E A2 £2](1322b)7F A gt v, & =
2 (112)8F A28 A2 %5 F228(132)9 Al JFF(132D) = WA ofygt), o]e} o], A2 25 £
(132)9] A2 J&EHF(1322)F = 4be] 3}4tat R4 WeFo = s|dstar, A1l 484-(1321)+= 3| d3skA of 3}

T Aol gfolof(135J2D) A A2 Y F(1322)¢] ] FE2 st vk Al oY t

A ger s =9, Al

_>|‘1_‘4

ot a4z (g °
LU
flo

SdskA @A Avk. gk, 2bs Ao} ekejef(135J21)el M A2 f - (1322) ¢ z}ﬁ Bol 3 A3 vk Al
g (1321) ] 77 spolort EEA i, 1ukE A% Alo] £bo]o](135]21)7F o] Es Al Har, o]e} H Al
A2 A% Ao %31(132&1)h AA oz ASA HM, A1 AE Aol E2(1323c)E WHAA wEgew 3
AsHAl #rt. o9t wAlo =¥ £u](1323a), A7dF-(1323h), X%ll s Aol E(1323¢), A2 25 Ao &

(1323)E Egstes £85(1323) 9 £2(13232)9 JAFS FAHSE % 4be] s} HE R4 WOz 343
A €. aga 19} 2o 2#1(1323)9 AW 2ZR Aol BA(115)E £ d= E(end tool)(120)9]
A2 Z(JaW)(lZZ)E gro] ) A2 Z(jaw)(122)7} &= 29| 3}AFE YJo] Wi wheko 7 3 dEtA o).

=, Al Z2(aw)(121)7F £ 29 st Y] WaFo = 3|dshe A, A2 Z(jaw)(122)7F £ 29] AR Y9
Wl ko & 3 AslHA, A= S(end tool)(120)2] AFoolHd FFo] £8EE= Holr),

S, el dEReh shtel FYRE AR A% Eeol glold, shbel Qe FHel FYre UL
WANA B3 e 4YRe A4S WAL ATE WA dstel, B WAL F A 45 E
of % Al ZANI 22 Ady FPAA, 2AR bt T A AF Fel Azl F A 4YR F s
S @7gel QolA, A HARE AASHE sholo] F shbh 1ol YRS FORA, o= st mAY
o QYo dls) the AR} A 4FL A9F F At

olE Hul ZAs Adstr] g3, dE 5o Al 2w EF8(131) 9] Xﬂl HE (13119 A2 A5 F21(132) 9]
Al PFH-(1321)0 A s E(131)9] A2 4¥5-(1312) <} A2
Abs E2(132)9] A2 AER(1322) 5 & 220(112)9] 34 453 2& WFor st o= 455 7t
ol ojul, Al A5 F2(131)9 A2 YFF(1312)9F AFolold Z2FF(113)+= ACL 94o]of(135AC1) 7} &
noA AZEo] 9, A2 s EFE(132)9] A2 §JEF(1322)¢F oFelo]d EAHR(113)E= AC2 oo
(135AC2)7F 22 Aol vt wabd, Aed A1 2% 213D A2 25 Z2(132) Z7be] A2 94F
§-(1312)(1322)2] 312 AC1 <Fo]of(135AC1) &} AC2 Fo]o] (135AC2)¢ll o3l HFofo]d ZAHF(113)E A= 1t
o AFor 3|HAIT= WEo R FEsng, ole A AR AEo] dFoold 2AF(113)E I HA7IA
gon, JnkE Zh FHF(1313)(1323) & SAA7= e R 7F S5 (1313)(1323)° e

N

= AFo ol 22E(113)9 3 JEe] Afom v 2 HEEH o], AFo|olM
g2 8 AF(112)E 3HA7IA foern 7 285 (1313)(1323) 5 I AA7]=

Qofsto] Arstd, olfgr A4S 53] shihe] AN I Y e AN sds dor|A ¥, 7
Z9 5o Fdoznt Aty dYd 4 9t

ol & & Aol o8, & FAR(112)8} AFolold A (113)7F Tl 22t ﬂﬁﬁhﬂﬂ}&, Al A&
(1831 2 A2 2Hs EFE(132) o8 & Z2AF(112)9F ool xAN-(113)¢] 3 o F(E=
2p)e] 74 A% EHY EHH(1313)(1323)9] 3HAoz AFdEu o9} e %%‘—%(1313)(1323)«1 slde z=
5 oAl BA(115)E B d= 5(12009 F Z(jaw) (121)(122) 2 AL o], F Z(jaw)(121)(122)7F & =3

F(112) 8F HFpello]d =2 (113) 9] 2ol SHA| 3 st g},

(1= E(end tool))
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[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

SS50l 10-1427330

[‘2

T 58 & 29 &8 AAEZHE(100)9 d= E9 sjdxolt}.

1, 22 % & 58 W, E IHY Al AAdd w2 F£& J2EFUE(100)9 A= E(end
tool)(120)2 = & Alo] HA(123)E xsta, = & Ao FA(123)+ Al Z(jaw)(121) 9 I 57
#dE J11 F20(123]11), J12 E9(123J12), J13 &2](123]13), J14 Ee(123J14) ¥ J15 &2 (123J15)¢}, A
2 Z(jaw)(122)9 3 53 #FAY J21 2 (123J21), J22 =u(123]22), J23 =2(123]23), J24 =¥
(123J24), J25 #¥](123]25)% E%?‘&B} o714, J12 Ee(123]J12), J14 E2(123]14), J22 #2](123]22),
J24 E21(123]124)F BT <= & IXA F5FH(123DS FALE IHdates F4d 5 k. 974, =dedE
nER I Qe EEEe] AR s FAEM, BT FUd VR e AR EAE oy, 2
go] APES ol AlgkEA] ofyetm, Z}zte] EejEo] = Eo] Ao AFe 912 B A2 ohdEAl A
=2 4 At & Aot

714, ol Al AAde] mE FEE JAAEFUE(

tool)(120) Ze A= & Aol FA(123)¢F A1 Z(jaw) T-F <Fo]o](135J13) % A2 F(jaw) TF <o]o]
(135J23)9] & F Jl9] ¢folojrks Fu|go =2y, FHHSIA A= E(end tool)(120)9] FA|(pitch) &2, &
(yaw) 52, 2 dFoolM(actuation) TS e AL 4 EHoz s}, oo old tisle] o=
FAs] AstEs g,

r&o

E

100)¢] 1= E(end tool)(120)2 A= ZE(end

J11 Z8(123J11) 2 J21 £8(123]21)= A& vlFREE FAHH, 73 WS FAoR Az =850z 3
A7bsstes AP, 7|4, = 5ol EAIEO AR &EAH, J11 ga(123J11)0ﬂ~ A1 Z=(jaw)(121)7F A
grjolA J11 = (123J11)¢ 34 3 Hdsy, J21 Z8 (12312005 A2 Z(jaw)(122)7F ZAgHolA J21 =7
(123721 ¢F 3A 3AY 4 vk, J11 EF(123711) 9 J21 Z(123]21)9 3 Aol uwe} A= E(end
tool)(120)¢] & & % dFoold FFo] F=qHEY. =, J11 E(123J11) 2 J21 2 (123)2D)7F &
go IH3H 8 F2o] FaEE Ao, J11 F(123J11) 2 J21 E(123]21)7F A= wid) o= 3
At HFelo]d Fxfo] FaE= Fo|t}.

oletoll A= J11 & (123]J11)¢] 233} ddd 4 2458 A9t

0

J11 E8(123711D) Y 9 2o, AR 24 8L T3 uFRE 2(123J12) 2 J14 =2(123]14)7}
i 2] E T}, 047]/\1 J12 E2(123]12) 2 J14 EY(123]14)E Y= Ao= NZ H¢gdoz 3H7s3
PAdct, £33, J12 F8(123]12) 2 J14 E8(123]14) 479 A ZHols, AR 2% ES 5 nsR
J13 E2](123J13) % J15 Fe(123J15)7F wix]€vh. o7]A, J13 #2](123J13) ¢ J15 Ee](123J15)& Y
wes Aoz Mz =PAoR IAVNSIES FAPY. o)A, TEdE J12 E8(123712), J13 =g
123J13), J14 22](123J14) 2 J15 2 (123]15)7} BF YFH WES TAoR 3 Arlss s dAHs oz

o] glot, & we] ARG ol AGEA oflstH, 7} E9 IAFES 1 A HHIEE g
weo 2 A 4 Adg Aot}

oEE Jfu
—
—
o

=
=
=
=

—

U Sn T S =)

~

Al

rsL' k1

Al Z(jaw) T-% <o]o](135J13)= J13 =g)(123J13), J12 =¥(123J12), J11 =Z&(123J11), J14 =%
(123J14), J15 Z8(123]J15) ¢} AHolx: A7} AZEeEE AL o], Al Z(jaw) 7% 9o]o](135]J13)7F A7)
ZYES IJHAIIEA 7] 2EES e olsd F JEE FAHY

e, Al Z(jaw) FE 9olo](135]J13)7F = 59 HAE JIR oz FAAW, Al Z(jaw) TE oo
(135J13)7F J15 Z2)(123J15), J14 E(123J14), J11 E8(123J11), J12 Z¥)(123J12), J13 Z&(123J13)&
a2 3 AANA HH, olw) J11 e (123J11)7F & 59 A% R weko =z 3 AdetHA] Al Z(jaw)(121)E
Al 3] HA 7T

2 Al Z(jaw) 5 o]0 (135J13)7F & 59 AT JIL Zow IAXNH, Al Z(jaw) T-% oo
(135J13)7F J13 Z2)(123J13), J12 E8(123J12), J11 E8(123J11), J14 Z¥)(123J14), J15 Zg(123J15)E
AR 3 AANA HH, olw) J11 ] (123J11)7F & 59 AT L weko =z 3AdstHA] Al Z(jaw)(121)E
Al 3] A 7T

olgtoll A= J21 EE)(123]21) 9 3 d FHE +4 84-ES Ay,

J21 F21(123121)9] & JHole=, ME 24 14 Fi vsRE E2(123]22) 2 J24 E¥)(123]J24)7}F
WX ETE. o)A, J22 EE](123]22) @ J24 ZE](123]24)F YE WERS FAlow NE EgYA oz 3 Hrbss)t
2 FAgTh, wak, J22 £8](123]22) 2 J24 EE)(123]24) Z7te o S0, AR AA 1AS T vER
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[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

S=54l 10-1427330

= J23 E](123]23) 2 J25 E2](123]25)7F wix®ch. o)A, J23 E2](123]23) & J15 E2(123]25)E Y
mﬁ;}a FTHOE AR =HHoRE 7RSS I 74, EdelE J22 E8](123722), J23 E&
(123J23), J24 Z2)(123J24) 2 J25 Z](123]25)7} EF Y= W3S A0 7 3 ASESE JAHE Aoz
TEAHY glont, & R o] ARG olo AgH A ofysi, 2} EE|9 IMFES 1 A HAFEF T

s odgon P4 F AS Aol

e 1-r1

o2

A2 Z(jaw) T-% ¢o]o](135J23)E J23 Z](123J23), J22 =¥](123J22), J21 =g(123J21), J24 =3
(123J24), J25 E2(123J25)¢F Aok UARI} HEFSIL S FAdH, A2 Z(jaw) T5 <e]of(135]23)7F 7]
ZYES IJAAIIEA 7] EES A o5 ¢ AES FAFY.

webs, A2 E(jaw) & 9ko]ol(135J23)7F = 59 spE JR FHom FAAW, A2 E(jaw) & Solo]
(135J23)7} J25 #u(123]25), J24 =2](123J24), J21 =%](123]J21), J22 =w(123722), J23 =¢(123]23)2
2| 2 S HAIZIA Hw, ofuf J21 F2(123J21)7F = 59 ki R W R IdatwA A2 Z(jaw)(122)&
A 3 AT

W2, A2 Z(jaw) T8 $olof(135]23)7F = 59| SakE JoL FHow GAAW, A2 X(jaw) T-5 2ol
(135J23)7} J23 Z](123J23), J22 Z®](123722), J21 Z|(123J21), J24 E](123J24), J25 E&](123J25)E
2| 2 S HAIZIA Ew, ouf J21 EF2(123J21)7F = 59 ki L Wao R IjdatwA A2 Z(jaw)(122)&
A 3 A 7T

A, Al Z(jaw) TF 9o]o](135]13)2] d ©F= k59 3 E JIR Fog2 AR, FA Al Z(jaw)
T5 $o]o](135]13)9] B} ¥R T 59 FatE JIL £o® IAXWH, A= B Aol BA(123)E HAAHow
d= & ¥z 5F(1231)S AR HkAlA Hegko 2 3 AsHA Ho], A og A= E(end tool)(120)9]
olgf o s s|HatHA HA 5S TS Hrt.

w2, A2 Z(jaw) T8 9o]o](135]23)9] o ©EE = 59 A J2R FHow
(jaw) % }o]o](135J23)9] E} @H&= = 59 AT J2L FHoR IAXH, d= &
o7 <= F ¥A FEH(123D)S FAHSE A WIgo R sHdstA Ho], Ao
0)°] AFo = IJHHA HA| &5 FsHA €t

Z, A= E(end tool)(120) =9 A= & Ao HA(123)9F A1 jaw) 75 9Fo]oj(135J13) E A2 F(jaw)
T5 9}o]o](135J23)2] © F 9] <fojojrks oz 7HH 8}74 A= E(end tool)(120)¢] 3 A (pitch)
24, 8 (yvaw) 5%, 2 dAFo|olH(actuation) FFS 3T = A= Ao}, oo 3t A3 AHLe T

FE2 g,

7|4, B wgel o AAdd WE A= E(end tool)(120)9 d= E Ao} FA(123)E I FE=(1231)9]

FAA AL, sl A2 =
Ao} F-A(123) = AA A
2l

2 d= E(end tool)(12

Z(jaw) (12D (122) 57 77k el X Eo2M (5, Fx F5F(1231)] J13 F2](123J13) % J15 ¥
(123J15) Zo] opbd, J12 E](123J12) 2 J14 E2](123]J14) Zo] wix"Ho24), Z(jaw)(121)(122)E9] 1%
3| wAe] ol aNE IS F Auh. o)Z A&, ZE(jaw)(121)(122)E9] A F&5& & Bas I3t
o] Folxe= avE & F A

9, ® favE & 59 dE £(120)9 ¥ WPE YERAT

= 52 #%EH, d= E(end tool)(120M)2 A= & Ao HEA(123')E £33, d= & Ao FEA(12
3NE Al Z(aw) 9 3@ 53 AwEE J11 =2(123J11), J12 =¥(123J12), J14 =¥(123J14)¢}F, A2 %=
(jam) 9] 3|4 &3 #HEw J21 £2](123]J21), J22 F2](123]22), J24 E2](123]24)5 ¥ 33t} o714, J12
Ea](123712), J14 =3(123]14), J22 =(123J22), J24 E7(123]24)= EF d= B 3% F5=(1231)<%

q

FHo= ﬂ?ﬂoh% P49 5 Ak, 7|4, EdddE wFRa JE FEEe AR HIs oé wHm, B
s v Aoz ZAEY gloy, E o) ARG o]o] AgtE A ofysin, Z}7te] EEEo|
A= 59 ?*éoﬂ Ajte A B 7|2 ggstA d4E 7 vk & Blojth

14, 2 BydolAe A1 Z(Gaw) 7t 2%E J11 E2(123]11)9 ¢ Soll AR vlghe 7 g9 E27T M
oldgl, MR miFrE 3 Ao E(F, J12 F(123]12), J14 F8(123J14))% wix =%, Al

Aol
S FE SAIAAIBID A7) & 49 Bl B AR o Ao g, A7) @ 49 FE 1
13 e A A 54ow @t

_19_



[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

S=50l 10-1427330

AAE], J11 E8](123711) 2 J21 Z8)(12312D)+ A2 uFHEE FAEH | 7% Wee FAoz Az EyFA
o2 AR E g ET.

ag)a, J11 FE(12371D) 9 A SHolE, A2 2 3EE FiovFERES J12 F8(123]12) ¥ J14 £
(123714) 7} wix|T}. oJ7]A, J12 E8](123]J12) 2 J14 Zg(123]J14)E V= @3S FAoz Nz Egxoz
S AVbsE RS FAEY. 183, Al Z(aw) T-5 2holof(135J13)& J12 E¥(123712), J11 E&(123J11),
J14 E2(123]714) ¢} Hojx AR} HESEE Ao, Al Z(jaw) T% ¢F0]o](135J13)7} A7) ZHE=< 3
AAZIEA 7] 2EES WA ol & J=Fd FAHEY. o7IA, Al Z(jaw) & olof(135]13) & J12
E2](123J12)9 18] o] AHE F, J11 F(123J1D)E AAA, J14 F2(123]14) ] 18] o] AFHF o vz
T At}

upRZRI R J21 EE8(123]21)9 ¥ Sole, AR A HAS 73 uFRES J22 £8(123722) 9 J24 £
(123J24)7} wix|H|T}. o 7]A, J22 E](123]22) @ J24 Eg(123]24)F Y= WS FAloz Mz Egxoz
AV RS FAEY. 18la, A2 Z(jaw) T-5 2holof(135J23)F J22 E¥(123J22), J21 E&(123J21),
J24 E2](123]24)¢} Hojx AdRI} HESEE Ao, A2 Z(jaw) T5 ¢Fo]o](135J23)7F A7) ZHE< 3
AAZIHA 7] E2ES WA oled & AT AR, A97)A, A2 Z(jaw) TF5 £o]o](135J23) & J22
E2](123]22)9 18] o] AHE F, J21 F2(123]21)E AAA, J24 F2(123]24)°] 18] o] AHF o vz

& 9.

ok pe Tl stel, Felo] A4t BAFORM, 4 AAEFUES U8 235 & Ak

e vie} o], R wnel Al ANde] WE £ AAESFUE(00)e] 2AY(110)E I £2H(111)
o 92 FEHANDT AFate 245 Ao] FA115)E o THAT. olsh 2 2% Ao FA(115)E

5 Aol BA(123)9] TA HAAew BAsy, A= 5 Ao HA(123)9 =AY Ao] FA
(115)% = 19 V2 Bue 4o A2 s MAen. o geid, A= E Ao ¥A(123)9h 24y
Aol FA(115)% & 19 V2 FUe T2 v P (nirroring) AU AT 55 e Aol

AAE], 22 Aol FEA(115)E Al Z(jaw)(121)9 3@ 53 Fd" J11 E(115J11), J12 Zg
(115J12), J13 =2](115J13), J14 Z2(115J14) 2 J15 Z2(115J15)¢F, A2 Z(jaw)(122)9 3)Ad =57 73
B J21 E8(115J21), J22 Z2)(115J22), J23 Eg|(115J23), J24 E](115J24), J25 E¥](115]25)E 2 3Fsir},

Al Z(jaw) T-% <o]o](135J13)= J13 =) (115J13), J12 =¥(115J12), J11 =& (115J11), J14 =%
(115J14), J15 ZT(115J15)9 Holx X7t AZIeZ FAE, Al Z(jaw) 7% 90]o](135]J13)7F A
ZHES IJHAIIEA 7] 2EES e olsd F JEE FAHEY.

A2 Z(jaw) T-% <o]o](135J23)= J23 Zg)(115J23), J22 =¥(115J22), J21 =& (115J21), J24 =%
(115J24), J25 #2)(115J25)9} A% UFI} HEFIE S FAHA, A2 Z(jaw) T-& <ol (135]23)7F 7]

FUES IAATIEAN A7) 2EEs wEbA ol d g RS P

714, J12 ZE(115J12), J14 Z2](115]14), J22 Z2](115]22), J24 E2](115]J24)9] 3@ Fo] ui2 vz %
AR (11D X FEZ(pitch operating axis)(111l)o] ¥v}. Zgz, J11 E(115J11) 2 J21 =9
(115J21) 9] HAZHozRE A% FAE vh(bar)7t vl H FZF(111)9] 9A FEHH(pitch operating
bar)(1112)7} €},

oje} Z& E o] Al AAdelA F X (pitch) &S FAHOR v} Zo] At

AREAEZE Z2A(110) 9] HA] AlojF-(111)9] FR| FEuH(1112)E £ Ha de AHCA, A FE5F
(111D)& F4e=z 9% F5u(1112)E = 69 312 E OP(operator pitch) W&oz 3 AA7|H, A1 Z(jaw)
TE 9o]o](135J13)= AAA R FAH(110) FHoR GAAA Hol, &= 69 saxE PJ1 WO R o]53sH
Aok A, A2 E(Gaw) FE 9o]of(135)23)=  HAHoz  2AR(110)A  EHA A= E(end
tool)(120) %o o]F3tA Hol, = 69 3R PJ2 Wgo o|FshA Hdh. a#d, Al Z(jaw) T5 9]
o] (135J13)7F =2HA(110) ZHoz PAR v J12 Z8](123]12) 2 J14 Z8(123]J14)7F 21 3 AFH(E 59
1231 Fx2)& FAoE vAA o s|HetA =W, FAld A2 Z(jaw) TE ¢ho]o](135]23)7F <= &
(end tool)(120) o2 FAR Wk J22 F2](123J22) ¥ J24 F2](123J24)7F 1 AH(= 59 1231 #F2)&
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[0125]

[0126]

[0127]

[0128]

[0129]
[0130]
[0131]

[0132]

[0133]
[0134]

[0135]

[0136]

[0137]

SS50] 10-1427330

FAo R RIAA WEgoR I Ho, AyHoR = E(end tool)(120)0] otFoR 3| HA A

+Es FPsHA drt.

ol9} o], <= & Ao HA(123)eF FAE Aol FA(115)7F = 19 Y2 HAS TAoZ A2 A A vlX
= HH™H (mirroring) FF2E °o|Fo2ZXA, A A o] FAHE a9E €& F AT =, & 57

L AFoold &I FHEA HX| 2 Felo] stEdAE aHRE ¢ F 915}. 0471*1 8 FEFL =

E Ao BA(123)9 J11 E(123J11) 2 J21 Ee(123121) ¢, =% ol

J21 E21(115J21)7F A8t T e Z(jaw)(121)(122) 7} 3 Ast=

(A1 Ao dA &2}

~

olstoll M= 7] AREE Fxste], & &gl All AAfde] wE

= E Fad A2EFAE(100)2] 7A(pitch) &
2, Q(yaw) 2 D AFoolM(actuation) 2] AAA] FHE A El

glotes o

B AN AE 212000 TAA, A= £(12009 HA, & 9 AFold AL Faay] feE 2AT
(10)eA 9] 24 ee 54, & 9 AFdold Fhow LT & e F R(130)7) Aeatth. A%
B owhel ol A= B Aol HA(123)9 2R Ao RA(115)7h A= FEA MAHE T2 B, WA
ZAR(11D) 9] 3" 222 8 22 (112) 2 AFdold 245(113)9] =4ty ‘?‘%3]’7“ A= %(120)«] 7 %]
Sato] Jhalsl @rh. elu, & 2AR(112) 9 AFolold ZA(113)9] zeﬂo '
9 azdold dow AZHY] AaNE, & 24R(112) D Aol %2 (12
09 ¥ Aol Z(jaw)el FAom WBHolof AT, & 2AR(112)9) AL F 7H-°4 Sla® 0o o
SAeA aha, AFoold £AR(11)e HAE F A Z(janE A= tE wFon HdaA W =,
AL EGWE & ZARUDY Aol LAV B2t Yokl GG A A, A2 Ean) S
& 2AR(112)9) AFolold 2A4F(113)e] 24 o] Aud e A, o Ted gL FHow ¥
A & o

J1=Y+A (Al =&

H

Q
J2=Y - A (A2 2= 2 $2%E= 22 Wdolu dFdold 54 o
?_

o (1100 9] 92| A F-(111) 8] I A F5uH(1112)E £o2 FaL 9}
A, 9% ?%%‘(1111)—% T o R Jx FE5uH(1112)E = 69 3}4HE OP(operator pitch) Weko =z 3]AAl7
=

W 2R Ao EA(115)E 5 TEFH(111D)S 4oz AAqKoer sAsA @k, 2d, 23R Ao
FA115)l ZAADE Al Z(jaw) T8 2o]o(135]13) &= Ao Z Z2H(110) £o2 FGAXA Hol, = 6
o2 olF3HA "u. FAll, ZFE Ao FA(115) HAJE A2 Z(jaw) TF <ol

o] 3}arE PJ1 Whek

(135J23)= AAH o2 ZZHE Aol HA(115)ZFE ZEA o, T 69 34 % PJ2 Wao g o534 iy},

a8, Al ZGaw) 75 o]0 (135J13) E A2 Z(jaw) 7% ¢+0]o](135]23)¢F AAH o] g d= E Ao
?_

BA(123)7} A= B 97 PEH123DE SR % 69 B Mo sdshus 14 £5S FRA B
o]},

o2 8(vaw) s2bol dish vt

8 2FE(112)7F = 29] AR Y o Idsid, 8 2FHE(112)9 A1 EE(1121a), Al E2](1121a)9
7471 YC1 €Fo]o](135YC1) 2 YC1 ¢Fo]of(135YCL) 7 #7 Al x5 (1319 A1 JHER(1311)7F A4 3+
3ok, o9} o], Al AF ZT(131) 9 A1 YFF-(1311)7)F I AeA, A1 FF-(1311) ¢ £ (1313)5 o
25 Aol 2to]o](135J11)¢] 3| Eo] ZHHE(1313)E & 4a] AT Rl WEFoz ZgA Hr).

= A
a3, o]¢; #e ¥R (1313)9 WL =R (1313)o] 77 J12 ¢Fo]of(135J12)E B3] 2z Ao] A
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[0138]

[0139]

[0140]

[0141]

[0142]

[0143]

[0144]

[0145]

S=50l 10-1427330

(115)2 ddxo], 22F Ao FA(115)9] J11 F(= 69] 115J11 #=)E FJHAG. 18, 2253 A
FA(115)2] J11 (11511 7) g Adshd, oleh AZ" Al Z(jaw) TF5 <to]of(135]J13) & olFAI7]H, u}h
A AL Z(Gaw) 5 $40]0](135713)¢F dAH A= H(end tool)(120)9] A1 ZF(jaw)(121)7} &= 29| 3hatx
Y] oz et A = Aot

9, & 2AR(112)7F & 29 AE V Ugon IFdad, & 2FE(112)9 A2 F2(1121b), A2
(1121b)ell 7F71 YC2 9ho]o](135YC2) 2 YC2 $}olo](135YC2)7F #7) A2 2k E2](132)¢) A1 =3 (1321)7}
A BAFE. ol o], A2 A E(132)¢9 Al FEF(1321)7F A AEE, Al YHFR(1321)8 €T
(1323)5 Adst= A Alo] ¢bolof(135]21)¢] 3ol &7(1323)F = 4be] 3}k R3 WFe= =
Aok a2Ear, oleh e ¥ (1323)9] 3HL FHH(1323)0] X1 J22 ofe]o](135]22)F Tl XA Alo]
FA(115)2 Ads o], 22 Aol FA(115)9] J21 F2(= 69 115]21 FX)E IAAY. 18)ar, =45
Aol FA(115)9] J21 F2|(115J21)7}F 3| datd, o9k 2" A2 Z(jaw) 75 <Fo]o](135]23)F o]FA| 7],
webA A2 Z(jaw) TE <Fo]o](135]23)¢F AZAE A= E(end tool)(120)¢] A2 Z(jaw)(122)7F &= 29] 34t
3 V) BEe R Il HeE Aot

™ o

oje} o] & FAH(112)E o= ¢ WaFo= I|HAZIH, F /MY x(jaw)(121)(122)7} 5L W3fo=z 3
ShEA, Q(vaw) B30l F3E = Zolu. ofrjM, B o] A AAde] e &g AAEFHE(100)
o)l s EYES YIS, & 22HH(112)9] FxFo] dFdleld xAE(113)9 FAS FHSHA|

w0hg ke,

S o7 HZo o] (actuation) E2bo] s A 3ot

=

o M
frool

»

ol
&

AFoold ZAHF(113)7F = 29] sPAE A WP R 3| A3tH, dAFdeld 225(113)9] A1 &2 (1131a), Al
1 g (1131a)el 721 ACL €Fo]of(135AC1) H ACL ¢Fe]of(135AC1) 7} 31 Al A& EF(131)9 A2 =g+
(1312)7} &7 3]st o714, ACL 9o]of(135AC1)7F F3tellA g W mely] wiiol] HFefo]d =2
(113)9] 3ldze] wako] w7} Hof A1 25 ZH2](13D)o Agdct. o9k o], A1 25 Z2(131)<] A2
AHE(1312)7F I AsH, A2 PR (1312)9 EHGH(1313)5 AZdste= 25 Ao] £40]o)(135]11)¢] 3] A Ho)
ZEF(1313) 5 & 4a9 A R29 Wi Wako = E8A Aok, 18ar, o9 2 FHE(1313)9 3|d2 &
HE(1313)o] 77 J12 ¢Fe]of(135]12)F Fall = Ao FA(115)2 A=, ZZHF Aol FA(115)<]
JI1 E2(% 6 116J11 #=2)E ™A, 28ar, 225 Alo] F-A(115)9] J11 EF2(115J11)7F 3]-dshd, o
oF AZ®E Al Z(jaw) TF <F0]o](135J13)E I -AIZIH, wehA A1 Z(jaw) % <Fe]o](135]13)¢F A
A= E(end tool)(120)¢] A1 Z(jaw)(121)7} = 29 34t Y] Weko g 3| dstA ¥+ Zolt}.

g, AFoold ZAR(113)7F = 29 3ME A Weom 3|HAshH, dFoold FAE(113)9 A2 £
(1131b), A2 F(1131b)o 771 AC2 €Fo]o] (135AC2) H AC2 €Fe]o] (135AC2)7F #21 Al2 b5 Ee(132)9] Al
2 YHF(1322)7F A 3 H@TE. olek o], A2 AF F(132)9] A2 JFF(1322)7F 3]sk, A2 Y
(1322) 9 3% (1323)2 43 25 Ao 9o]of(135]21) 2] 3| A Ho] &1 (1323)2 = 4bo] 3}4E R4 H
goz A "ok, aEla, ol9f T FYH(1323)9 WL 3 HF(1323)°0 731 J22 £}e]of(135J22) &
3 A Aol FA(115) 2 AgE o], 22 Aol FA(115)9] J21 F (= 69 1156J21 Fx)E IJHATh.
aga, 2FE Aol FA(115)9] J21 F2](115J21)7F 3)dshA, oot AAH A2 Z(jaw) T5 £Folof(135]2
NE FAANTY, wEd A2 Z(jaw) TE 2kolo(135J23)9F AAE A= E(end tool)(120)9] A2 =
(jaw)(122)7} = 29| s}4kst YJo v Weko g 33t/ ¥ 3lolt).

o+

oft

ojgh o] Felold £AF(113)E o= o WFo= A7, F /el (jaw)(121)(122)7F M= wie) ¥
Fom e, AFolold(actuation) 2ol FAE = Aolth. 471, & we] A HAdo] wE
& JREFRE00)= st ol de] s Felss Tk, Foold 2AF(113)°] sl 8 FAH

oj9} T2 E wtdo] oA, I FEE, & FEE, AFdolA FeH 747 SyE dHe| oste] A=
5o 8 537 FYE FEE JAREFHUEES, REY HAA Ao e AZEY S 58 AMRSIA %o &
53 7IA-Q FATeR FHEIE s 4S A F, AR IEFS vAE 9H 537, 2 53, A7
old TAL el M AXnoer AE REFgorH, F&E AAERWE Aol A IhdaiA =
NS IS F U

w3k, HATe ololo] W gl pxRvto g AR (110)9] IJAHE A= E(end tool)(120)2 HAFst= TS
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[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

[0154]

[0155]
[0156]

[0157]

SS=50l 10-1427330

45 F Ak 53], B Iy sE 22E(110)9] =4 HEFH A= E(end tool)(120)] s ekl A @A
o= FAg waFolr] wFol, At ool FAHA e JHo] FAHEE aRE EE 7 AT

o}7F, dl= E(end tool)(120) Zeoll Al Z(jaw) T-& <o]o(135J13) 2 A2 F(jaw) T-& 2Fo]o](135]23)<]
o T le] efolojubs fujgto gy A A= E(end tool)(120)9] X (pitch) &2F, L (vaw) &2, %
ﬁ%qlo]’ﬂ_(actuation) s P 7 Ak volrt, A= F Ao BA(123) 9 2A4F Ale] FA(115)7F =

[«

}
o Az BAHA WAL Ve irroring FEE | FOEM, HAA AH 2Fo|
9e 7 gk F, 2 B4 R AFlold SA% Fushl WA Fae el AsHAE &

= 9 slbe] HYRE H|ate], T g o]t

st shtel HAde FEele FYVE
QrETHES A Felo Al WP Al QHR(1361), A2 YLF(1362), 2

Al YFF(1361)= A1 E2(1361P1), A2 ZT(1361P2) E A1 48 olo]o](1361W)E 2 &sith, A1 =g
(1361P1) ¢} A2 &2 (1361P2)= A1 4= <fo]o](1361W)o o] AZAE o] o 3| dses FAw).

A2 AHFF(1362)= A1 E2(1362P1), A2 ZT(1362P2) E A2 18 ololo](1362W)E x&sith, A1 =g
(1362P1) 9} A2 =] (1362P2)= A2 4l ofolof(1362W) ol ola] AW 37 A== FAAT).

=2 5(1363 )% =9 ET(1363P) ¥ EHF ¢poloj(13630)E EFsct. &3 Z2(1363P)9 zHE Aol A
(1364) = &84 gfo ]01(1363W)E B3l AAH, AF Aol FA(1364)7F B £E5S 3 ol9} EHHE <o)
o] (13630) = A4dH &9 31(1363P)7]' s|dstA "ot

25 Aol FA(1364)= AL =2 (1364P1), A2 = (1364P2) 2 x1& Alo] 9o (1364W) S E8t3ltt. o
25 Aol BA(1364)= Al x5 X E(1364J1) L A2 x5 Q1 E(1364J2)2 £330}, Al =2](1364P1)
o A2 E](1364P2)= A& Ao <folof(1364W)ol o8l AAx o A LS FAHAT. A, AT Ao
FA(1364) = AAFeR = 79 MR T Wgoz Yyl 5T 5 . A& 59 AAF Al FA(1364) =
7hol= HA(m=A]) 9o AxHo], xpF Ao] FAH(1364)7F 7lol= dAL (M =A)S wet = 79 spakm T W

=
Fow W £FY F A el

%311

l

A, Al A5 ZAE364ID)E AL 9 gholof (1361094 b5 Ao} eholof(1364W) 0l 2tz Agtsle], Al 9
g gholof(1361N) 9] 3 dE& AbE Alo] sholoj (13640l HEat= TS 3T 5 ok, 22al, A2 25 =
AE(1364]2)= A2 18 sfolof(1362W) st AbE #lo] spolof(1364W) ol z42h Ajtste], A2 19 9}0101(1362\*/)
o W& AbE Aol gheloj(1364) el HEats ATE F4T + vt

olalol e A&3dt 2 ]9 Al W9 o e Aw ot
WA Al QERI) s Hets Ao s Abw R}

& Aol A1 JdEF(1361)9] A1 E2](1361P1)7F = 829 4% Al W

AL 9 9holo(1361W)7F = 89 Ia® A2 WEFoew Al ET(1361P1)E what
’F4sk npel o] A1 §1g efo]of(1361W)9F s Alo] <fe]o](1364W) = 7+t Al s
dElo] QlomE ) Al 4 efelof(1361W)7F & 89 SMAFE A2 WFOR o]F3IHA o]9}
H Al A FJAE(L3 64J1) g7 skt A2 WEgo g o]FetA Hrh. oluwf A2 PF(1362)7F I ¢
ol glojAl gl 9l A2 2 ZRJAE(1364J2)¢] A= A H o] dom, weba Al Ay 2AE
(1364J1)7F &2 wha x}% Zﬂ°1 FA(1364)7F AAH o= spAx A3 WEod ¥R 58 oA Hw, %
T Al F2(1364P1), A2 F2](1364P2), 2bs Ao ¢}o]o](1364W) %= Tl ol&3stAl =™, oju FAlel A1 &
2](1364P1) 9} A2 E](1364P2) 7} WAl Al WhaFo 2 3|AshAl dv). 1elar, o]e} o] xF Alo] FAI(1364)7}

o
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[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

SS=50] 10-1427330
SR A3 WEoR olEstd, olet dAE - oko]o](1363N)7F I A4 WFO R ol Fsl HaL, mebA
=95 9fo]o](1363W) ¢t AA¥ E9 E2](1363P)7F sHakak ¢ WFo® 3|dstA ¥ Zlojtt.

slo] A1 PHFR(1361)2] 3 do] A2 YR (1362)0E FTFS FA P 3
(1363P) & A1 4 Al €},

ez, A2 dA5E-7E 3dshs Aol tel Ay

o o
o

=7 2 598 FxH, = 79 22 AEolA A2 dHEH(1362)9] Al E2](1362P1)7F &= 99 3MarE Bl W
go st olet AAHE A2 Uy <foloj(1362W)7F = 99 IAHE B2 WEozZ A1 E2(1362P1)E uwhEf
ol s3slAl "Bk, mElar, AEdt viel o] A2 dF ¢bolof(1362W)<F A Alo] <fo]of(1364W) & Z+Zt A2 x5
ZAE1364]2)0] AgtHo]l Jom=m, A2 49 Sbo]of(1362W)7F &= 99 spi B2 WO R o|FstiA o9t
A" A2 s ZJAE(1364]2)% &7 shatik B2 WaFo = o)FstA €t ol A1 Y8+ (1361)7F 3]

Hol Qlojd mAFH Juid, A1 2HE RAE(1364]1)Y A= nAHY gomw, wetd A2 Es XJAE
(1364J2)7} &A1 whg 2} Alo] F-A1(1364)7F AAH o= starg B3 waFo g Wyl %58 kA Hw, vk
= Al #2](1364P1), A2 #2](1364P2), ks Alo] £}o]of(1364W) % A ol&stA =™, olw FAl #l1 &
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