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Ty Bw2IBWT T Ty hdwg T ® B e T
o] P Ew T U TRET o T T B L PO R
o oy B | N Mool T b o _m m Z ) ) A R o 7 AN
Te me oo W T gy m < i oS R o 2N o MR, 2o o M g™

Tl Tl o rcLLo = = O O_]_lll E.t N gl # o E+ fnt o_lu ‘:L o
e < TERUPETHERe TE BT He . T sgmewy o0 TF B
oF oF — xS ) N2 =il X N —_ — ) — A T — o ~—
sz *REA A ln P eare XTT PENEo 2 gL YE DB
_ = 9 =™ ‘WL,&L_AT.Z?O.—LI ,moEoAlﬂAﬂi .ﬂy!q‘q\l_lﬂ/x ﬂmmuo#eu‘_&o;oqﬂwlﬂ_uﬂoil J-uEﬂ
S 2w So T ETN N AW T 2 o W R U m N il [l i
S8 3 fwmgLeallyg T ODdeBx Y gz gl TgTw T
- O /wzo 2T W 2o ) ,dr_so&o%Auo W o LT SN =0 ut]._ﬂq
NN I = ST S B RE BT, TenT St w2l TS
gl T oo gy 2 S (A NGAEN = bo ~ T A =g T oo w PR
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SRR N _ CONEORCU S B EIAY oW oV o " Wy I e R N e N
Mo X - N %o o o 3 o T "™ 10 o B W o ol T o
N OXRTREUWTS] T S RRIT AT T C oNE WU B TR AN
A% T FITRBFLPCHFEI THRCITAATRAPS HFHIFIHR 2T T o MY
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[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]
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=2 WA =55 Fxst, I Al AAded mhE aEd JAEFUE00)9] 224H-(110)= 1=
(120)2] I A (pitch) &5 AJsl= IA i&l‘%(pltch operator)(111)¢}, <= E(120)¢ L (yaw) %
Aojsl= & AR (yaw operator)(112)9}, = E(120)¢] NFdo]H (actuation) FL Ao)sts MFFo o]

Z A2 (actuation operator)(113)S E?}éﬁ‘r.

2t mm

gz 2FAE11DE I9x F5 B4 (pltCh operating joint)(1111)¥} 3% -5 <LFo](pitch operating
grip)(1112)E X33}, o7|A ¥x 5 FE(111D)LS Y52 FACR I A7E3IESE dAd 5 o, 1
2 e £3ol(1112)E IA 7% ¥ Xé(nn)ur AAHe], ¥z FE AH1ID Y 3 A EE JAE &
=
[s]

ATE A7IA, HHx FE BHHE FFY BHBR, FF FF EFO|F VYHS FAoE s A A
AL oo mgt FHRYANAY = Aol Zlolgt & F glovt, AWl Hot ol E FA FE FH
Aole & FA 5 HHo] IHstE AoRE HHFEF g,
A5 Eof, ARgAE A FE EFF0l(1112) 5 £22 . & A F2 5 &7 (1112) 5 3 A A7
o, 9x +F —é@l(mz)g} dAdd ¥x 5 BE11De] A Sk, ofef B2 FxFo] T AN
(1302 %%H A= E(12002 HEHo], d= E(12000] X 5 #H(1111) 9] 3d WIFy U wFo=
ek Aelth. =, IA 2AR(11ID7F A 5 HHA1DS TR A7 BFFom sdaid <= &
(120) =3k 9% 75 #H(111D 9 A5 F34e S SHORE AA ko s|dshy, e 9% 22
F(11D)7F 9% T FEADS FASE WA #HEgoz 3ldstw d= E5(120) =3 9A 5 BE
(11119 A&7 PP =S FAHo R WA A WFow A8 H= Aeoltt
A71A, 92 T HA(111DLS 238 d FALD & Aok A8, 94 F5 FHEAID S Fo] §l dF
Fgoz YA, YFdo v e F(111la)Ee] 4 W= 29 XF FehH S wat P, =3 7F
Sees PAET, ol Zh7te] E(111la)9] Fxtole HA F+5 FAH 111D = HIs AAs ] % g
H(1111b)7} FAAET. S, FHE(1111b)7F A E AA A= 0] o] Fo| XA Fom, #H(1111h)7F P4
A g FRAA FFo] o]RofXnt. F, % 204 BYS W, 3A FF #FHA11DY & HHS we B
(1111b) 7+ = El%ﬁ}, A e AL FBA111b)7F BAHA #E ot HFeR =xd 5 3l
o wes, 95 5 BEDdE AAY] SxFHo] EAGHAE FAN, k49 PHS FA O AR I
AstE ol *oﬂéf% 4 9S Aot weld Fx FE BE(IDL FI3Y #d BAZ d4EY, X
59 FHd Tl & 5 e Flo

1t}

S, @ 2FR(112)9F oo 22H(113)w 93] 223H-(111)9 I X
PAwol rt. wekbd, 91 2ZAR(11D)7F 951 7% #E(111D)S FAH o
o} dFoo]ld ZZR(113) AA 9= Z2E(111D) ¢} g4 s AsHA "t

2 8, 8 Z2FAF112)8 ool AR (113)9] FHuAE uAHH Aol ofveh, HA Z2F(111)9] 3
Aol whel Ao AL WalsiA "k, &, ® 20 2 FAF(112)9 & FEF112D)2 257 Fsta,
A Foo] M 2R (113) ] dFeo]A 1131)& Y&=3 Hagsk Aoz “AEo o}, ey, 1% z%
B(111)7} 3AsA Hd, 2 il}l‘%( 2)9 & TEHE(1121)3 AFoold £ZE(113)e] AFdold F5F
(1131)°] 2%, Y& ﬁago} ] A 5, & 2FR(112)8 dFolold 2AR(113)9] AZAVF 2HE
(1119 el wet wstg Zolr). EH, 2 gAMoME Ao FHels fsle], Hxe] Ade] gl o4
8 ZAFF(112)9) AFolold ZFF(113)9 FFAE = 23 Zo] 9% F% £70](1112)7F AAF(140)9l o
A FHoz AT AHE VeoR 3o AYslEs g

>~_,

(

(e}

—

2 ZAE(112)E & FFF(yvaw rotating axis)(1121)3 & &% (yaw rotating member)(1122)E 333},
7|4 & ? %(1121)0 AAF(140)7F B =] Adv= XY FAY 2] A5 E o|FEF FA4HE & U, 9

B B, & TEFQ2DE £ 201 BN vhst o] zE% FAYT YFow FYB 5 govl, o e
57 z_zwm)y} 0% A, LW wsh ol & 2AV(112)9) AAL FUHon WY & A, 2
2 owge) e olo] A@EA oh)stm, 914 FeH4 (ergononic) AAel Slete], £ EAF(112)F s

AgAe] & Frol AYHES & TEH1LDE BFd Jom 949 5 9 ol
8 T

4, FH(1122)= & F55F112D) ¥ A=, 8 FeH12DH 3 Jdst=s 3
, AR 8 FER(1122)0] PR &S 71 AN & ER(1122)5 FAA7E,

b ddd 2 FEHA12D)o] A Mstar, ojgk Ze FHHo ¥ AEF(130)F T A= E(1200=

i\lir;'h
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[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
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Adyo], A= F(12009 F 7N Z(jaw)(E 7ag] 121, 122 FX)7F & F&5(1121D)9 3 B 5L
weko 2 92 A= Aolth. o]E H3l, & & F(yaw rotating axis)(112D)9l+= EF(1121a)7F 4=
g Aok zEa, FE(112la)elle & sholoj(1320)7F 2= 5 Ak, ol2d & gteof(132N)= = TaolA #
=3 Q= 5(12009] #d FA(125)9F AAdH o T FA(125) 5 I AAIZ

MFoold ZZAR(113)E dFo|o]A & F(actuation rotating axis)(1131)3} o Fol

o] d T&F-(actuation
rotating member)(1132)& Z3rsit}. o] 7] A4 oﬂxoﬂow TEE(1131)S A432(140)7F dAHHFo] 2= XY H4
I Ao AEE o|FEE PYAHE F k. dF Eol, dFdold FEH(113D)2 = 20 EAE upe} o] Y
¥ Hast Wgow Fgd 4 9lom, o “EHOM X Z2AE(11D)7F 3 A9, Fedt vpep go] dAF
oo} ZZR(113)9 HEAE 2 W . B2 B wygo] ARG oo AgHZA ofysiy, <l
Al T34 (ergonomic) Aol oJste], dFoo]d 2R )E T B AFEALY] & F2d HFEEE dF
ool FEEH(1131)2 vheFst Waow Pg= 4 s Flojrt.

5

%

A, AFolold e (1132)= AFFelold 1133} A=), Aol FEH(1131) 7 7 A
St AP, dE 5o, AREATE difolold e (1132)0] FA EFEE 7R ol AFelold
SH(1132)5 3 HA7IH, °“Z°ﬂ ol d TE(1132)9 AAE AFolold FEH(1131)0] A FHear, ol
2o Aol v HMIE(130)E T d= (1202 FALEHo, A= £(120)9 F /M9 Z(jaw) (% 7ad]

121, 122 Zx)7F AFoold e Fgtt. of7|A dFoold Folgk AFegt uiek o], F Y %
Gaw) (= 7a9] 121, 122 ZFz)7} A= dhy) weko g AsaA, Z(jaw) (& 7a9l 121, 122 F2)E HaAY
2= 52 gujdd, &, dFdo)ld Z2AE(113)5 d WEoe g IAAANE A1 Z(jaw) (& 7a9 121 F=F)
WA Al Wheko 2 3dsta A2 Z(jaw) (% 7a9] 122 Fx)E A WEFoz FHstuA d= £(120)0] 23]

, M2 dFoold ZAE(113)5 v WEo R AAZE Al Z(jaw) (= 7a9) 121 #FF)e= AA wEe
2 FHsta A2 Z(jaw) (X 7a9 122 #FR)E WA WEgow IdstEA = E(120)0] dA He

Rlorr

E
—
w
W
—
—
~
N
-
e
i

3 AFoo]ld 5 F(actuation operating axis)(1131)9] & wiol+= A1 dFoolAd &
g 5 9lan, AL Aol FA(183LD) 9] o whells Al2 AFrelold W A(133L2)7F A E
Frollo]d ®A(133L2)¢] o whitel= #13 AFrelo]d ©A(133L3)7F A" = Uk, o, A

A(133L3) = FE EJE(133L3P) 7} FAE S, A3 AFoold HA(133L3)] o]l FAH Jad& =g
g k. g, A3 Aol HF(133L3)9 A wi-elE Jlel= E71(133L3e) 7t A E A, FA| T &0
(1112)°l= 7}o]l= £(1112h)°] AAE 4 Q).

wakA, AFojold FEFH(1131)0] A, ole} AAE Al AFool A FA(133L1) 7}t I ASA =W, Al
AFrelo]d HA(133L1)7F FHetA, ol¢f AdE A2 ool FA(133L2)E ZF WEHe R Astols A
Ak, 83, A2 AFoold B A(133L2)7) 7E WFo R Aalo] 5 r‘sh, ol¢} AAW A3 AFoold P
(133L3)+ ¥&t ERIE(133L3P)E TALE 3dtA =L, waba A3 HFpelold F=(133L3) 9] 7holt &7]
(133L3e) &= 9 ?-o &3l (1112) 9] 7tol= F(1112h) & wetA X5 HFoe g Ad 55 34 "o, &4,
A3 Aol BA(133L3)<] 7hol= &7](133L3e) ol & HFellold ofo]of(133W)7F AZAH], 7lol= &7]

(133L3e)7F X5 ™ ?’5}01 A4 Tes sk, olek A XF WFeR AM es vk aglal, ol gt A5
o]d glolof (133N = 7a WA X 7c SN F&d OJE £(120)9] HFololAd 7lel= A (133WG) ol
AAE, Z(jaw)(121)(122)E9] HAFddlold 25 Alojst= Aoltt.

ALA = 2 WA = 55 FxstE, & 2o A
R(11D¢ A= E(120)0] & sEH
A ZAR(11D 9] ¥x 5 #1111 FAE L, AAR(140)9 g @
ot o71A, Edells AAN(140)7F AH o R PAH= Fow
w2 ofyshy, AAN(140)7F "o w & B
FEolorn, ojsh 2 A A x
AE= Aolgta w3 4 S Aotk B, L 20 9)A

of FAHE Row TAH oy, B @] AMFe oo AlgEA ol
(120)0] M= Zoldt % Aol 49 = & Aol ©

A=R

RN
L2
e -
o

BN
L4
-z
-
—
=

2
2 (o
TR
it offt r
=l
[\
2
(e}

_%
A
&
B
e

1‘
Hye
o
=2

i ox ofh mit ot

o
:OL_r‘
>
rir
o
e
o
o

l

= 6a WA &= 6de
Uepdict,

il

g o] Al AA e e £EE AAEZHE(100)] 2FH(110)] tekdl My dqE
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[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]
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% 6a®] H12 %= 2 FolA Awgh upel 3Fo], x2H7(110)9] F#] =A(11D)¢% & =
o7 FAH 9x ZAE(111D)Y & 2 (112)7F A= 71sH oz 2afct, o
AAe, A2 A, A3 AAd FollA & 4 ghrt.

N

H-(112)7F A& 5954
o HIS 2 o] Al

m\
¢

£ 6bo] H2Le, 1) RA7(410)9] 94 2AFsh & 2497 DA FHE A/ 8 ZARUIDE FHlsked,
AA AR & 2] 48 BA FAFEZ FYAL. 2) a3 oy AH/8 2ALUIDT} A
(42009 @gAgRTh %) YR, 3) a3 AFelol A RARUIDE WNA/L ZARUID) o 34
Ho] A/ FAFUIDYIA SPAOR HAASHES A olsh e H1e X wge] A4 Ao
SolM 2 4 qluh,

%= 6c9) H22e, 1) Z2AE(510)9] Ix| xRl @ XAHI dA= Y IX/8 FAF(511)E FHH|5H]
97 AR o 2] 48 BA FAFES FYAL. 2) 2 oW AX/8 2ARGIDT A
F(520)9 Aol FAET 3) Tela AFolold RAN(513)E WA/ 8 EARGID) o FYIo] 9
/8 ARSI AASA olsh WA S, £ 9A/8 ZARGI) A SRHOR AAFsHES
AR, ook 2o Hzi ® wde) Als AAdl, Ale AAel, A7 AAe] FolA B 4 ek,

8

8 ZZR(811)E -8]38}e,
Hrh. 2) agla ol I /8 FAFR(81D)7F d=

5] 39 dEE 490,
B (B13)E yH/8 22 T(811) A“ﬂl 6“*5101 Ail/ ZAE(811)7F 3ldskA o]9}
2 . ol¢} Be H23e E ok

T 6de) H23E, 1) &&%(SNM )z ZRpR
9z AR} 8 F

£(820)¢] ﬂ%“d*&oﬂ 34
3) 183l Aol d x=}
st s dsh, wsk 9%/
He] AR AAlel, A9 Ao, A0 HAl4 %—oﬂﬁ BT 'E}

_&2

)
r_x..u
in
—1m
- %
~
e
N
)
_lﬁ
ri
3
(e}
9
A
L)
)
i
ki
ok
rE
2
0%

_l

N
£
-z
=
—
)
o
o
2
_t
Hi
)
},
(o
HU
Yoty
zi
N
ﬁd
O
ol
—.~
OE’L
o,
e
£

T 7at B ado] Al AAde g $Eg AAEFUE(00) JLHE Q= B A AN Zola, & 7b
T & 7a9 Q= E9 #3] AN EelAL, & T = 7af dE EBollA = wo]A~(123) B FA(125)7F A
Fd BHES UEE AMARe]R, & 7dE & 7a A= Eo #d FA)(125)9 AWxelt

T 7a WA & 7dE FxEW, 2 w9y Al Aol wE FE8 AREFUEN0)C HEHE A= &
(120)2> &4 FA(125)2H =38 4 FAE Aedr. =, d= 51202 Al Z(Gaw)(121), A2 =
(jaw)(122), & Wlo]2(jaw base)(123), #d F-A(125)5 23}, A, & Iyl A1 Ao w2 %
£ JA2EFAUE00)d A&5= 8 AR (130)= skt o] FA| okolof(pitch wire)(131W), bt o]
o] 8 9folof(yaw wire)(132W), ATl <Fo]of(actuation wire)(133W)E E3H3HT},

B AAGEANA 92 T2 B Ao A" TR ofolo]9 olFS I FAHIL, & TS HH HAl
AZdE 8 oojojo] olF g Fd FAHT}. o|uf AFoo]H ofoloj= X 9}0101 2 8 sfo]olo] Ato]E TR
Ayl d= B Ho g A% FulEY glom, T I Fe Zhzt Fg® Fo A", 2 a dFoold efo]o]
o] FF Hlel & F e Zrb 23|ar dEE dFolol M F 2ol #%%E} ojuf eiFoo]d gfoloiE T A
ofejo] & g 9fojojo] zt7he] xlolE VMR AY FFo HEzg 9% 523 8 F2hd 93] x| <ol
o} 2 ofolojr} o]Fsl et AFoolA ofoloi= PIS WA ke ol

g, "X eojojo] <kFHol oyt WA IR FHto] FaE = FFo A ofolo]d FdE Avte
2 golol= x| F2re| IS WA ofist, mpRTIRAR & ofolojo] ko] oyt dEtA WA 2 T
FiE e $F & gojolo Fds AuE FA gojoj= o TR JFS WA ol gt o] tiFiAl=
Hell A B Al AHstes gt

3l (12009 AA 748 dal] % s Adstes gt

ZAE, AAF(140)9 o DRelE #d FA(125)7F FAET. 714, B 2w Al Arldd nE FEE
J2ERHEE = £(120)9 #d FA(125)24 =3y #d HAE A8 = k. F, 2 AAldedAe
=38 B4 BAE ALt A 54 4 2 545 FYsy] 9 #d FA(125)E TN E AS o 5F
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[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]
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o= 3

ZIPo 2 PAE HE FA125)= &) W 9% FAo= FHH, oFHde= o e F(125a)E°] ¢
W (= 729 XF WS wE FAHY, FF sbested P E. oju Z47he] E(125a)9] FitelE #H
BA(125)9 =3 WS stol= shy] 9%k 2lH.(125P, 125Y)7F A ETE, =, #H(125P, 125V)7F A E 9
oAM= Fto] Z o] FojX|x] @om g H(125P, 125Y)7} FAEA] R FRIA F2 FZo| o]FojHr},
ojluf, Td FA(125)0+= TA FHA(125)9] A1 WFo o] =3 (F, FXA +&)S 7ol=she Al 2H(125

Pysh, ¥d RA(125)9] A2 WFo R FH(FH, & £F)S spol=ahE A2 BB (1257)7F FA . ol A2
ZE(125Y) 52 A1 2]E(125P)o] dis] I A= S xAl(offset)¥o] X2 & Aok, &3, A4 WA F
(125a)°ll= A1 2 H(125P)7F A H L S5 WA S(125a)& A2 B (125Y)7F A= Aoz Al 8B
(125P) 9} A2 2B (125Y)7F M= wdste] A9 4 9

T

ML

=, & 7adllA EO}*"* o, #d BA(125)9] & dHs we Al BA25P)7F AE denk, wd BA)
(125)= sk WEew =" 5 k. webA, dd FA25)0 = A 3dFe] A= AR, =
2 etz st Adolgta AT 5 S Aot ukebd B BAj(125)= IA EE

o

w3, FE BA125)9 Ashds wE A2 2B (1257) 7 A e, #E BA125)E 5 wIdew &
49 4 Q. mEhA, #E BA125)d ' AAY 3HFo] EAEIAE AT, & 729 IFS FAoE 9
2 gAdste Aolgta 43T 4 g Aotk webA T EA(125)% & %59 A F4ol 2 5 e A
ojtk. 9714, Al B (125P) B A2 B(125Y)7} Bt=A] #d FAN(125)9] 44 W Ex 573 Fuidd
dElofol sk A2 ofun, A FA(125)9 44 HW EE £ HUdA 44 AL XA FP4dE &
=

g, FA(125) 9] Al 2(121) 2 A2 2£(122) & W= 34 gfolo(131W) ¢} & ¢Folof(132W) 9] 4ok
By 247y Agreich, whghA, "% epolof(131W) 9] o= A whRyF FAXH, ojef AAH T FA(125)9]
GRE GAAA Ha, wEha] dd BA125)E £ 7a YES FAoR Aol ¥x] eFo] £YHE e
Aoltt. mRRZEAI R, 8 ghoo](132W) 9] o= o WRIE AW, ojeh A A FA(125) 9] A W= T
AANA Sa, ek #E 2125 = 7a9 715 S THACR st 8 ¥l FAHE Aotk

9, AdRo A Gy(uicA]) 2 o9t mlFERE FE FA(125)9 I dols HX gtelo] #EE(125PH),
2 gfolo] FFE(125YH), oFoflo]Ad ofelo] AFE(125AM)0] FAHTh. H, A sfojo] FEFE(125PH) &
#E3te] Fx 9ho]o(131W)7F AAF(140)01 A A= E(120) FHoz2 A% FAH o] 4 FA(125)9 B &
of ZAztdtt. ¥, 2 gfojo] AFE(125VH)S H&E3te] & 9fo]of(132)7F AAF(140) oA A= F(120) %
o= AY PAH ol B FA125)9] € whiped AjtEnt. g, HFedo]d efolo] #FE(125AH)& ¥HE 35
£ <pelo](132)7F AAR-(140) A A= E(120) Hox A% JAddct. e, fFdold gtolo] #ETE
(12500) & #E3 AFo]olA 9ho]o] (133 MFelold 7lol= A (133W6) o] AAH

oW, Fx| ¢}olo] WHEZ(125PH)S & 7del TAlE upe} o], #d BA(125)9] 7% wak A&
AEo], 1% $ES Aojau). 33, 2 slolo] BEZ(125YH)S = 7do] A HE ule} o], #
Y5 B A5 g dAdH, 2 55 Aojdrt. d, IAF

TAE wRe} o], A ¥A(125)9] FAN-ol HAE ], AFoold +ES Ao},

449 vt o], @ sheloji= 1 FuR F ol o Zo| YAPoRH & Fae] £quv, oy & stolof
o epurel FUE At AFoleld sjolol 2 1A sfelolt Aol Welrh o, 8 FHe AFolold
4 9 94 Bhoayy $euel SYfon FyH: ol AR A Sl 1 FuY F of
w9 Zo] gAPoRA A Fa] FauHM, ofm WX Spolojo] Frre] FFe Ak Aol sho]
of B & spoloi= Zeo] Wt glomm, IX FAE AFelold F2 ¥ & Fronyy Re] HyAo
2 Fa9E Aot

st Al Z(jaw)(121) 2 A2 Z(jaw)(122)°+= 22t & #5E(121a)(122a)°0] FA =M, Al Z(jaw)(121)
2 A2 F(jaw)(122)9] F #-& &(121a)(122a)s #E3to] AFFolold F(120AX)°] A€t o9 2 AF%
oo]d #(120AX)S FA o2 Al Z(jaw)(121) D A2 Z(jaw)(122)7} 3 HstA €.

AL £(Gan) (121 B A2 Z(Gaw)(122)9] 229 5 #F 2(121a)(1222)9 4 Jole 44 7tol= &
(121b)(122b)e] =™, A1 ZF(jaw)(121) R A2 Z(jaw)(122)9] 7tel= Z(121b)(122b)S ¥HE ko] A7

l‘N
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[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]
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o] 7heol= A (133WG) o] AYdETt. olef & HFoo]Ad Jtol= ](133WG)°ﬂb A Frollo] A e}olof(actuation
wire)(133W)7} 23w ™, HFojo]A 9lolo](actuation wire)(133W)7F XF5S wz} A4 & 58S dd, o]
o AA®E dFoold slol= F(133WG) o] 7lol= F(121b)(122b)S we} & 5§ dtar, olo & A1 =
(jaw)(121) 2 A2 Z(jaw)(122)7} Aol =(120AK)S FA o= 3 @3] AFo ol EZo] FuE= A
olty. =, F 7MY F7F SAld LBHAAY FAld dojX= AFold FA-S st AFo|o]d gtojo]e]
AR T :;“75_] & oA Tt

ol¢} o], E wtge] A1 AAde] WE FHg AAEZTHE(100)Y A= E(120)8 37 215 93+ 9fo]o]
ool TS {3 9foloirt 47t HMER PYAF, o A FFo] &

o, & BAL 9% sfoloje}, AF =
g 92 VA ohiaEs gHHE Ae d 5How @

A, 2 AAee] 2 gt dYstes din

=4, =88 K 9E P FEew, A= 5(12009 & TS 99 2 gkelof(vaw wire)(1321)%= 2
(110)4 &%(112)9} = (12009 ¥ = AAeT. ged o 2AR(1)} & FEE

o

%]

o] @ sloloj(132N = = 49 3 E ko g A
AH o2 01%6}741 =, wepA o 8 dfolol(132NE = 8ollA] RS wf gz
& Qfoloj(1320) = FAHZo) A %ol 8 9fo]oj(132M) &= FAAA & 99 AR
Y1 Wao olFsiA =1, ILPEW 8 ofolof(132M) 9 AAx= WE FA(125) B <)%} Cﬂﬁﬂ Al =
(Gaw)(121) 2 A2 Z(Gaw)(122)7} B4 B2A(125)8 FHoz = 99 3pax Y Waoz A e, & Fxlo
F== Aotk oA Eeld, 8 ZAR(112)E & F5F(112D)E THe= o wEgo= Ixsid, d=
(120)9] &4 FA(125) Z ole} A4dH Al Z(Gaw)(121) E A2 Z(jaw)(122)% o]9} U3 WgFoz I
SsHAl Ho], 2AF(110)9] &4 W&y A= §(120)9 2Hs Wo] AAHoz AdXsA = 3ol

o=, ¥ Axde] 93X Bl s HReES

Aedt 8 55 VAR, = E(120)9 IA] F2S g J X 9folof(pitch wire) (131w ZAF(E 2
o] 110 #=x)9) 9x 2AE(% 29 111 #Fx) 2 d= 512009 @4 2A(125)F A43t, uabs, 9 %
<] % A(E 29 1111 %) AR s, ojgh 4w 9% 9o]o]

AR (% 29 111 Fx)7F 92 75 #E
(131W)7} e]&ataL, wreba 9] gfo 101 13109} A== #d 2A(125) 2 ol9 4% Al Z(jaw)(121) 2
A2 Z(jaw)(122)7F #d FA(125) 8 FHo= sHdste], Ix F&o] Fqu = Zoltt. thr] wapd, 94 =
A= 29 111 #2)E 94 75 ¥ %i T 29 1111 #Fx)e SR d wFer IHAIE, Oilz =12
0)9 #d FA(125) R olk AAE Al 2(jaw)(121) A2 Z(jaw)(122)% o]¢t TLTF LFo g 335
wo], 2AF(110)9] 22 Bt d= 512009 2 W] ARHor dAsH e Aot

gom, B el 7ol B

ha) AReEs .

pal

= 5 %9 % 88 A FHFsd, A= E(12009 dFoold TS A dFolold  e}olof(actuation
wire)(1330) & Z2Z3(110)9] gFdlold Z22H(113) 2 A= E(120)2 dFoolAd 7lol= A(133W6)S A4

ok, webA, AFdleld 2AR(113)7F AFdlold FE5F(113D)S A= = 59 Hdx A Wge= 34
shd, oot A2 AZFE Al AFolold HA(133L1), A2 AFelold FA(133L2) E A3 AFollold HFa
(133L3)7F 2t} ol gstAl #rk. old, A3 ofFolold Y=A(133L3)oll= ¥ EJE(I3ILP)7F G5, A3
Mool FA(133L3)9 M FAH JgTS FAS 4 Ak, 2ejar, ofek o] A3 oiFelold #HA
(133L3)7} ¥]¥ EJE(133L3P)E FTHOR 3, 73 AFrololA aﬂ(133L3)91 Zbol= E7](133L3e) 7} =
59| sHEE C WFFew A 52 A Hn, o9 dZdd e % of o]l efe]o](133W) 7} = 7a9h e ‘dEfellA
% 109 s A BEgoR AH $ES Frh. wEbA AFoe]M gho]ol(133N) ek AAE Foo]A Jtol= A
(133WG) ol 7hel= Z(121b)(122b)= we} olFshdA Al Z(jaw)(121) B A2 Z(jaw)(122)= AFolold =
(12000 & FHo= st Hof Al Z(jaw)(121) R A2 Z(jaw)(122)7F M2 LBt dFoo]d &2t
o] #q¥ = Aol

olg} e Q= Eeo] H§ 75 tde WdEd disiAe & 33 UlA & 3604 FEstES it

(A1 AAld e AA =)

ojgtll A= 7] ARES FEste], & ¥ Al Al wE FE8 AXEFRE(00)] A (pitch) &
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[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]
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2, Q(yaw) 52 @ AFolo]d(actuation) Ao AAAY A4S AYstEs ).
WA A (pitch) 22 vh&3 2t

gt mpe} ol AbEAZE ZAH(110)9] FA| ZAR(11D) 9] FA 5 EF0l(1112) 5 £o& i e 4
oA, 92 +E #H(111D)S FA0R 9% %5 £370](1112)2 % 49 32FE P(pitch) W A

719, 92 224~ g 9 A kolof(pitch wire)( 31W)E Eoﬁ OﬂéEM Ae Hd FA(125) B %W -4
o} A=l = Z(jan)E(121, 122)°] YHE FAL Ias]

A 2AF-(11DE A4 75 #EA11DS $4
9 ole} AFE Z(jaw)E(121, 122)% °]%} %
E(120)9] 25 WFe] A ow AA|

i
e
l, rﬂa
o
v

theom B AN g Hxte] tha AWaEs Fr),

TER(1122)2 = 49 2% v Waboz gxda

AEATE § FER1122)0] B4 EES AL Aol 8
= s, o)e} e FAge] o x ]’1?—(112)9]' q,o
il

|
¥, & FEE(1122)7) & FEH(12D)E T4 ]
ol

Kl
o(132N & F3l dAaFe] & &4 FA(125) © #E A9 dAH e F(jawE(121, 122)S S5
Aoz Ao, & FZo] FPHE Aok, thA] LEH, & ZHAR(112)E & FEH(112D)S ep_
2 4 Wgor FHA7WE, A= 5(120)9 #HE FA(125) H o9t AAH F(jaw)E(121, 122)% o|¢t FY
o weko® glAstA o, 2FE(110)9 =2 WEky = §(120)9 2ZHs wWeke] HAHom AXsHA HE

tgow B Axde aFdeld Fael ta) AWsEs dl,

AFEA7E AFof o]l FER(1132)0l] IR &71HE 7]E oA dFdold F5H(1132)E = 59 FAE A
For AN, °“1°ﬂ o] FEH(1132)7F AFolold FEHABDE FA o FHsta, uEha dF
o] FEHH(113D)Y A" A1 Aolo]ld HA(133L1)7F AFolold FEF(113D) Y A 3|dstar, Al

AFool A HA(133L)eF AAE A2 AsFolold FA(133L2)7F &= 59 3Hatx B Wako g &7etA Hulh. o
gar, A2 AFeeold FA(133L2)7F = 59 R B WFoz sstd, ol9t dAE A3 AFolold HA
(133L3)+& ¥t ERIE(133L3P)E uwet BHAAl Wgko s 3ldstA =i, maba =3 AFrelo]l A a31(133L3)4
7hol= E71(133L3e) = TR TE &34el(1112) 9 7hel= F(1112h)& whebA & 59| shax C W R X5
wel AH L%5S sA frh. webA A3 AFolold ¥ (133L3)¢] Flol= E7](133L3e)oll AAE Ao 1L
ofo]oJ (133N % 34 st C Moo= XF& wet A4 55 atA HaL, o]zl AFolo]d ¢fo]of(133W)+=
de E(x 79 120 #Fx)Y dFdold slel= (% 79 1336 FHx)S AX LEAPoEA, Al %
(Gaw)(121) B A2 Z(jaw)(122)7F A2 v WeFo 2 3HdsHA Z(jaw) 7} tHEOIA = dFFoold F2to]
P = Aot} N R, AFoo]d FFH(1132)E 54 shAk A9 W) WEFo R FxA =2
A1 Z(Gaw)(121) 2 A2 Z(Gaw)(122)7F A7]9} vk} weko g 3| dstHlA Z(jaw)7l Holx =
zro] FefE = Zlo|t.
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[0106]

[0107]

[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

SIS 31 10-2015-0009292

3112)7F = G5 A (1111, 2111, 31119 7F W3] 739 TAE5X2) BT <= 5(120, 220, 320)° 7}
AEF PgHo 2N, I 22& 3t AMEAY &5 AR O dFK YA &g 2 & Fo] Bt
ol 24Y & IA ", =, = la WA = 1dollA] <A g 71Ee] AE £ dFo] A Y &5 &
T B Fio] IA FAAoF st Ao wA] = Fo| FF Y zpolrt AW, avrE AFAA FzFo] FEoF
o 2y B 5359 AAdES e B4R JF ] TFee g dE B 2ES AT 239
x| JojA, 1 A@Ago] A FFEE aE IS F A Ao}

olgfo M= B
AA o] whE
29] 100 Fx)dl w3 78 AEEFHUE(200)2] FA|
92 5 FE@UDY 75 BEe e FAEX2)H S5
ol9} o] A1 A el vl&) Gelzl FAAL FHolM A HPEsEE ).

o] A2 AA o] WE £ A2EZTHE(200) tls] AWath, o7, & wge] A2
| AAEZHE(00)E 44 71&d B wyol Al AAde] wE £&EE JAER
TE E70l(2112)9] 7F W] 7o FAFED o,
5 ZS! s

[
T
Qe Gtk

]
=270

T 12 ¥ & 132 ¥ Ao A2 A mE FEE AX2EFHUE(200)E UERE E¥elt. E 12 9 &
3 AAdo] mE 8 JAXREFHE(200) = 22+5-(210), = E(220), 58 &

i

o 4
[t
S

o

=
lo,

fo M
)
-
©

5

s

=

I

(22009 A TS Aolsts A 2AF(21D 9, A= =
22E(212) 9}, A= E(220)9] AFolold 2ES Aojshs AFoold AT

2AR-(212)8F SFellold 2A(213)= H A 2AF (21D O] A g £330l (2112)9] o & el
)]

5 2 TEHLDY & FERQI2D)E EFFT. AVIAM, & TEF(2122)E & TEFFH(212
I AAE], & FEHQ2LRDI A IHstEF FdET. dF o], AEATE & FEH(2122)d HA &
25 7% Ao & TEH(2122)F IFHAIE, & FEF(2122)9 92" 2 FEH(2121)0] A A
ska, ole} #Z2 F|HHo] FE HMIF(230)E T A= E(22002 HAHH, d= E(22009] F MY %
(Gaw)(221)(222)7F & TEF(212D) 9] 3 Wy 4 HFor st Aoltt. ol s, & F5F
@ryde 91217t 849 4 . aga, F8(2121a)dE 8 <bolof(2320) 7 dAE 4 Utk o]
g & gfolof(232M) = A= E(220)F Al d= E(220)S 3| HAIZTE

F

A

Aol ZAH(213) ool FEH(2131) 3 dFedo]d FEH(2132)E EFSTE. ghA, oo
TE55(2131)9 o wioE Al QFolold HAMEANZ AAE F dar, Al AFoold HA (W =A]) ]
o T A2 AFeold HFA(233L2)7F AAE F AL, A2 dAFeold BH(233L2)] A wHlE A3 o
ool #=(233L3)7F AAAE 4 rh. olu], A3 AFo|o]d HA(233L3) ol = IR EJE(233L3P) 7} FAH

3 g FS 4= Y. A, A3 AFolo] A A (233L3) 2
o= Jhol= E71(233L3e)7F FAEHIL, I Fu EFo(2112)dd= Fol= F(2112h)e] FAHE &

A, TES JREFUER00)] A= F(22008 Hd FAQD)EAN E 7a WA & 7dolM Ve =59 @
A BEAE FL3). S, d= (22002 Al Z(Gaw) (FIZA]), A2 Z(jaw)(222), Z wlo]2(jaw base)(223),
d HA(225)8 e @, 2 Uyl A2 AN E FEE A2EFUE(200)C HEEHeE 9 A
F-(230)= skt o] e 3A| ofolof(pitch wire)(FIEAD), 3t o4 & <folof(yaw wire)(232W), 957l
o]/ ¢}o]of(actuation wire)(233W)E L3t}
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[0116]

[0117]

[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

SI=351 10-2015-0009292

IZEFHE(200)9] A 5 &£30](2112) 9 Z% Wik 7gel FAEEXDel, A 5 #HH(211D)Y 7F
Wkl e FAEX2)T dE ERZFEH 593 Agd JAFHE Aol o)A, B U] e84 ARE
FHEQ A2 ArdE Ao 7]z X T(211)4 AL & T e 92 T EFFel(2112)7F IA
T Ao 7% wEke] spe FAE(X2)KET <t E(220)0] MMEE FAHETH = B aio £48 AAE
FUES A2 AAd=, v T £30](2112)9] 7% wWeke st FASXDI vA tE #E(2111)9] 7
& W] TP FAEX2) 0] TG FAAEY denk, X 2AF(21)7)F & 9} 2o el A 9]
T& HHEC2IIDE AR golgtE 3|dsH HW, A FF S3Fol(2112)7F A - #AE (211D Y] ZF
kol Jhadel TAEH(X2) R = E(220) MRS ¥4 %D}

<FER AAEZHE 73 AA 4> (E1 + Hlc)

ojgloll M= o] A3 HAldo] w2 &g A2EFUE(300)0] uis] AwWdttl. or)A, & dwe] A3
AAde] g g AREFHUERIN)E 94 7jed B dyo] A1 AAdd g F58 AAEFUE(R
29 100 Fx)ol Hla] FE§ AAEFHE(300)9] A F-5 £70](3112)9 75 W

92 F5 FEGUDY 2F ek spde] AFK2) R = EERE A IAHTE HA EFHom
Gy, Ee, 8 Z2AF(312)E 2w Al dAjde] i FE& AAEFUE(E 29 100 #x
Gz}, o9} ol Al AAd Hl& GEbd FAL FHollA FAls] AEes i),

E

e =

=1 T e A3 AAde] e Ed JAEFHEG)E HEE EHolth. & 14 B &
155 Fxshd, & o] A3 AAjee] me $£&8 ALEFHUE(300)E 22H(310), A= E(320), &9 4
G5-(330) B AAF-(340)5 EFFFT

TEd YREFHEB00)S] 22H(310)= = E(32009] YA 2ES Aojshs A 2AR-GIDY, A= &
(32009 2 FE& Alojste & 2AR(312)9, <= £(320)9] AFoold FEE& Aolste ool d A
(313)5 gt

A 2AFGIDE A FE BEGUDH A G5 EFF|(3112)F £/ o714 ¥H s #E (811
wﬂ%ag% 49 & glon, 9A 75 £Fe(3112)E FA E
| = 3

2 F o, 9714, 91 5 #FEB1IDe 25y #

i, & 2AR12)= & T d T
T WEELRDY dAEe, & TF %24(3121)P+ & ﬂ%}E% *é%r:} Gﬂ% o, A}ﬁxm & TR
(3122)° A &71ge 718 AHd |

offt
H,
_u
OO
—
[\
—
<
=)
w
—
Do
[\
s
Uﬁi’
o
_Yl
_&
_>c,
—LJ
63
—
[\
N/
r
o

= O
A8 TER(8122)E 3 AATIH, & e (3122)8 d44Y & T
(3121)0] a7 3| A, o]e} P Ao Ful AYR(330)E Ed d= E(320)2 ALH o], d= E(32
0el 7 7he] Z(aw) 7k & 75 HEG12D O] W g A gFon Apr slshs solv
=, A3 AAdedE 2 2R (312) 2 F349 #d FA7 AgEden, ol & 2Fd nE IJAE o
v HollA e AAdEe] & 2FAFY FUdT HHE VA E #5T T S4A2H, olHd BAE ] &
Ardel Z3y BH FA el ot Aol A8 shEsitt & otk B A Aol E, 8 ZFE(312)
v o] Rl 9% Yor FAPHH, FHd = v e F(3121a) 9] OE‘ WEXE B S wek PAgE o,
= A - -

= JbsstEs A4 H. O]HH z+zbe] #(3121a)9] F7tel

3 2]B.(3121b)7F EAEY. &, fB.(3121b)7F @AY AN = g—ilo] o]_,_o]X]X]

P4 = %‘8 F ol A %#Ol ojJFojt. F, & & WE(3121)9 S-S wE
_/':

Ert, & % TWHEB12D)E FE(3121b)7F FAHA Fe g o %ﬁ =) Ak, A, 8 T
A1) o= AAe 3AFe] EASAE AN, 15S FHoR A2 FAse Aojztn AT 5 Je
Aolth, wiEbd & FE FEGRDL #38 3E RAR gAY, & %9 A T H £ e
o]t}

HFpefo]d 22 (313) HFdeld FEHBI3DH HAF o] FFF(3132)F 27t A, Aol
TE2(3131)9 9 o= Al AFoold BFA(333L1)7F 94" £ UYL, Al AFoJolHd B A(333L1)9
o= A2 dFoold B (333L2)7) A" 4 ar, A2 AFoold F(333L2)9 A

ool ®=(333L3)7F dA"E vk oW, A3 dAFdo]d ©FA(333L3)= I
FAEo], A3 AFolold HZ(333L3) Y olFe FAH Js FYT 4 Y. T, Al

rﬂ
4z
g
rir
2
w
5L
oA
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[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

SIE31 10-2015-0009292

(333L3)¢] o wioE= Jlol= E7](333L3e)7F SAH L, ¥X F% £70|(3112)dE Jlol= E(H|EA)o] ¥

JA2EFHE(300)9] = E(320)2 #H FAI(325)E2H = 7a WA & 7d°ﬂ/‘1 R =
sit), &, = E(320)& Al Z(Gaw) (M) =AD), A2 Z(jaw)(322), o]~ (jaw base)(323),
Febct, sk, 2 W o] A3 Ao g Fud °V\EE“*E(300)°1] qes e w8 A

ahit ol el 2 gtolo](yaw wire)(332W), oFrel o]

714, B ige] £&8 AAEFHE A3 HAArjde] AS-, 93X F& EFol 75 Wi 7P FAF
vz F5 BA 7F Wk e FAEFRG dE BoA WA AHE AS EFoR . F, FEE
JA2EFHE(300)] IA F5 &=30](3112)9] 725F wake 7Hde FAFXD)ol, 94 -5 #AH (311D 75
kol Zake] FAEH(X2) R A= E25E 44 FAHE Aot

o714, B wyo] &8 ‘ﬂiE$ﬂd

dE Aol A =AFBIDY o= & TF A=
A

e B go] TAFARDEY A= 23200 M= FA4
o &, 2 dge] &8 "JiE?‘ﬂE&] A3 A=, 92 FLE 0| (3112)7F HX T BAe] 73 W
o] spate] F4 ‘%(X2)EE} ?1 =320 EA AA Jk. 2y, A S FAsy] Al A =4

A #FHA, 91 FE £50](3112)8 4 B
(3111)4 7% Wrake] Jhatel FAIE(X2) KT = E(220)0] MR EE PAHT).

P

<FEE AAREFHUES A4 AAd> (E1 + H21)

ofgtell A= & &

ol A4 A wWE FHE AAEZTHE(00)] e AWEcr. o7)4, E wyo] A4
AA e W e

S 20
& QAEEFUEM0)E A 7lest 2 Il Al AAdd mE 58 AEEFUE(R
e

=

==

2¢] 100 7-}1 °ﬂ Hla 244541009 93] 22459k & 2457 dAZ dHE FJX/8 2AF-UIDE A6
of, A £AE} & AR JES S SRS IAEH, 2 o FA/8 2AFUIDT} A=
E(420)¢] 04 FAZET %o FPETE Ao SAHoR Gk, ofd wel, 2 2wl A4 AA 4
WE 544 AAEZHEMUN)E ¥X/Q ZFEUIDE AFEALY] &£Xo] old vl oz s =Hu)l. o
oF o] A1 AAleo] s depd L FHolA GAs] dEstes o).

S B ouabgo] A4 Ao W &S AAEFHEMN)E YEhRE 9ot & 16
17& Fxstd, B dgo] A4 AAdd e F£&E JAERZUEM0)E 2ZH(410), A= £(420), 58
9R(430) 2 AAR(440)E E3}

= b

Fag JAEFUE400)9] 2AE(410)E A= 542009 A &5 2 2 %S Aojse I/ AR
(411) ¢}, <= 5(420)9 dAFdeld 55 Aojste AFoold =4H-(413)F Esirt

92/ 2ARUIDE X/ FF5 FAUIDH X/Q FERA112)E 233 g7)A FAx/8 FF5 #
A(4111)2 Y5 2 758 AR FJrbssies %*é%l = don, ¥/ FEEU112)E IAA/L 75 B
A4 d4dso], 9Xx/8 FF5 HEUINDY A IH=F FAE 5 Aok, o714, FH T B4
41DE =59 44 FAL 5 Sl

=aFer FAE IA/e Fe BHUNDS Fo] Wl AT FAor FAHY, dFdde de e F
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