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wgs YA 9 FAEA HE

sfutel el slolA, e AZEI(200) (5= 2) (A Ha G A FE AL 22008 74 @
A5 7HE(210)E TR $(220)9] FF Gtel dEE] Thol= wiyEe ol (230)7F fAFT. AEY 7}
ol= wiuUE e o]E](230) Aelle whz=E 719+ viyEH ol E (280)7F F&FE L, whxE 715 wfuUEE o] E (280) =
o] £ AA o AEYE AAFT. st GEel 9olA, & FA ojdBEE £E 7T uyEdely
o= (240), 717 A of§iE oJAE(250) B = 717(260)F EFIT

T 717 Y Ed ey o Ee(240)= W2 Y] vy &y oJAlEE (24002 A HY. 7 At of
HE oAl E e (250)= W2 et offiE o= (250) 2 A,

A= stole WU EClE (230) = 1Fo2A] 5% A MBS I (pitch) D LlyanE WA
o 77t F% 71726009 W9 FEAE el ZE A sel=(270) o) el 7 AU Fal Agw
.o gelol QojAl, wel TE dEd o= Aol FAEY. vl TEE 84 U 5 3
slol g Wl oz A (A, A AN, Gdel AAHel A Ty F)E Julg,

WAl ALgEE oA, e Be AMe Basle] BAste] AuA HE Aeel Ui W F
volth, Eeh: Aoz SAd tal WelE Lebels s @AW, AR £5 97 FAlol
v oage] 4 e @ 4 Bz U4 £F U 8 % @ & A

FPE

A Aol AFRE
o] fIAd =eelr
(lumen)& 7},

Eg 7ol=(270)E RE 4 J|7E 2 I t
o AdEZ 7te]=(270)= 242t 7198 s MEe WA
AEE] 7l =(270)+ MeEets Fst, Mgl ds) vEd 4 Ao,

B WA AHEE = AozA, WA (backlash)= of® 7]A1A QIE#o]20] & F-Lo] 1 7]AA QIE o]
29 A& FiEs 01%7\17111 @il olsd ¢ de AU dxelv. e 7]19H(260)= F' 71T Wy EolH
AL (240) 2 H-H & 7] T(260) 2] AojE EA @ ZA M Ade ofddS nAA HiE Walel izt
sftk. olsfe] ETh %{3}71] Args= mpeh o], E 7]19H(260)= VIAA dEHelAE T 9 vy EE
ol8] ojA1=e](240) el EE e AAET. ZIAA dEAo]xet Yt vy EeolE ojAlEE](240)9] A
dZth 0.7k vigke] A WA TR skl FEjel (oA, 71 Wiy EelH o1& (240) W =7
HUaa(gs 59 "Haa)RFE e 717726009 48 "Haa(des ya=)7b4, 7144 gl as A=
(0) WHAE 7HI .

Shtel arelel glolA, 1AA SlEMol st A oSIE o4l
(2500 AF EdelL(MwA)E LT, AE Seolzi

-.—t _._4
ey o
)
:?l_a
S oft
°
:Cg
O
)
rEI
)
rlr
Sl fi

|
AN

o At ofiE oA EE(250)= 1318 AlFeltk. webA], o]t

offiE oAl &2l (250)° T = A B He] A0 2 HAi i FEs 2FT

T 71%1(260)4 A Fe v B JE AZEE 7Y Az #x 2 FAE e, o] 94Y ARx
o 257h sl gAY Atedl fAE 4 e AL okdnh. ol o|f=, VA {IHH| A=
Fe 71726005 71 Wiy FEelE B (240)e AR AA T AFZE =4 9 @ oAdS
oyt sk, 7)AE ClEdolAE 7| A A Fo Wl AL AAHow 09, 7|F H 5L 71K
1*1 FE 71(260)F 71T Wy EH e oAl EE](240) WO FE RE S AAARIG. elste] Rt ¢}

AW vhek ol S 71T(260)7F /1T UEACIE ol M (240) o] REIEH AFE WA, 7]
al Y B gAEG. EF, & /1F26009 A9 B, JAA AEsdels Wl WAzt HashE )
A, Aaekel 99 BRE dol AgsA W,

AEZ# (20007} <l3te] Aol ZLE(EAEA &)l AAFy =3 x5 FLE(210)0] dAdy. HEEY
(290)7F Al2=¥1(200) o] theket AEEHES ¥t AEEH(290)= Aol HHo| %%6}0:1 Fe 71T
(260)°l] Ao} HEES dEdrt. Ao] HWHL o ok 9|7 Aol F& Ul whiE]Y T 7|ZS).
EdlolH & 7]F(260)7F Ao WEd SEdte] olsde uhel, A~ ANEEFT(290) U9 ﬂ*iﬂlﬂ RE
T ojFhe] Alo] Z& U] taEde] Ao odl] AAAEE T F99 9A I4ES g

ZAEEY(290) 2 *@EMJ AEZH(290) 5 AAl st=so], Z2AAM oA HAYPF e LZEg0] L Heoje
oo 3ol & FdE = UvhE AS 1oHoH°l: soh, T3k, 2 A AiEe kel g T3l 7

s st el -"J’SH AYEAAY, A7) FAHeLTE sEdo], ZRAAN oM dIs = LZE ] H

_13_



[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

3 AE QoY A FHSAE o] B
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Flole] Qleje] =g o 2 % 9l
5 gol BulsE A%, TALAEES she] ANl AFISAL, B AeE 8] A25(200) ko] 7
A oQrh. ZRAAE AolE shtel e fu 2 e 4ud AAE WL Egehs oz ol
=ofo} gt

5 30 % 3 AEY sle= wUFEeelH (280 FHEE 4o FE AR AL (00T =
= 7] ZAM, A A

wolrk, = 3acll oA, FE A 4B B0)E = 1
15t B} hdsiAl AuE s upeh o], ZAA AEH el AaE 71 diyEd ol oj AL (240) Yo RE 9}
T 717(260) 9] A F W] AFZE Alolo] Yaz AES e, X 329 Aol dojME, Al gt
Ho| t]ag 28 Ao HEFTE oA, Al APdAAHo] t]aa 28 Aol A 8FT},

o]

CECEZEEECIES
o413

(]

o

)

o) AL Al oo, AL AYRE A Aol ol G 22E LS| B $BE AN T 3
2 B9 faa 29 gel 0aaEg @A AZAAE BER] R, A Qe st ot
o WANE 4D S A olmE, A4 Aelsfel s gl Ha a8 el Yol AL At 24
@ TAele Mgk AxsE wskx B2 28 e Haage] AE U, 9y rrdoR add

FHE FAHE RS B

A et ]l Al Akl ofel, 0.1 vk AlE 7Pgetd, ZIAA IEFols e HAaAES dXd 1.

in-1be] Al B #¥7A = A2 WHHPAE 7. Al E3 AE8S 280, Qi 1,135 TAE A2
WA 7 EAE ¢ Ak, olste] Huh $hdatAl AW EE vkef o], wEYE SEIEF Haass A
7131 Y3 ES A& THoR Xq?}(matmg)’\] 71710l Figk o] AREE7] wiite], o] 3|2 dnkxow
Al B3 HEEY & FS AFedt. o] 7 ZIAA IE#ol~ o] H2aEL AE(0)7) ofd WA E
7RG, webd |, Z)AE Qg o]~ o] ZHg-o =Al2 WA (non-zero backlash)E 7 tka 23k},

= 3bell oAM=, e e AX AAET Fo INF dAS5eE o|FHATE. SHAFE(390)7F d H 29
Waks gt of7lelA, A9 WES 3xH(201) FHE Fskar, wiaH 719wy EH 0] H (280) ] HHH %]

O 9 2 $244201) 9 wbiEolar, wiaE Y]t vy E e o] E (280)8 Fstar vt

e A oJAE(300)7F Ay AXMET(33]) FolA HFoR o]FF wf, tjxam A & o9ty
2 AL ddEel A A2 ogtgor AFHoR FUMET. A2 dotEe A2 ApdAdAgEe g ooltt. A2 4
HEe Fa A Foll AMEEE B e s Z1AIA QlEHe]2e] WAl S g 28 Y9 tadE
Arole] WMEPAE A Z(0)2 AT,

shute] el dolA, A2 dPES A 2.3 b9 1 Oﬂ‘”iﬂO]DP. 2o Ak vpel o], Z]AIA QlH
Hol~ Yo taas @ ad wE 7AA QEHAc)AE $4 BA Fo AMREHE EF oA A2 WA

= 7. shdel dz, w3 AleE 0.1 ZPgstd, 7114 OJEMM*i 4.9 in-lb7AAle] =4 el
al A= MAANS TRIT. FE 7190(260)7F = o] HE A el £-83 A& AL s, 5
=7k 71 g el e Haase] AgEofol . ofw el 83 EAR i En. skl
dz, FEel F83 EAv 4.425 in-1bY F don, mebd 71AF Qe el Ak o Feel glojA] el
AREE = B wle] s AR EAE 7RG

ofstel mrh sl AWE ksl gol, FaAYI&d @, WA Aol AT wUEdelE o4

(U)ol ool e, MeA 18I € olARAA Aolgsin, ol ofd 3
ol glofA Bit ojYE ARt A SHES A AEYY B3 Qe Faw S,

WS AGIE A7 W ElE] oA (240) NE AEAIE RS AANTE FEES AEE A

A, webd WAl gaE bsal s,

% da WA 4 £ 217 i Edele o gel it IR ol % S 17el A8 mA

BERolth, E 4a U)X 4go] HAE T2 FUES MAAE FaA7)7] 3

A (lockout), it ol HE AA @5, gk dAl L AF o A TP, % da L dg M Ho] o}

Utk % 4a W 4g vle] SHEER90)E T 4a WA dgel 7 WA

& dave A9 oA 43D F-&E w717 iy EdOlE A= (440)E EASL v Al eRE,

T Wiy ECIH e sk (448)0] A} oldEE(431) 9] A9 diel A F-FEan, wEb )5 o
FelolH o=y s (448)2 A A=Y (43D 9] &Ed A olE @t SARE, 719 vy &L ol E
AEE o5 (448) o] BE H(446)2 UL (439) ZelA oled & vk, R H(446)2> 77 iy Ee

&,
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olg] ojdEe] k-7 (448)°l wis A9 B 29 WFow g oQdrk. RE #(446)2 W 2327 (447)
of olsf 7|4+ mjy&E e o= 8- (448)0l AZAH ] .

R A(6)E elgh o A (4s0)l Sl 4HY ClMBE (43Sl OB bEA QA elgh olatel (48
0% A9 MBS g Ed 4 FATh olsh] mrk SshA MwEE whsh gol, dgk o4
U807t A FFOR BTl weh, ok AR USHE A FFOE RE H(446) Fol T
A3

B H6)E B TE FRMDES BTV, BR TE H5 44D
% #9 oW Rel(4E TP, B3 7F R Zoe) 7%

o]

0, off

e TE 29 ol ABY W) A,
TE 2 AR W) A XY ofpdel ¥ E Y UAA(MS)ET EFAT. FE 2 4By
(143)%= EF ol 22 olQRe} 5 T Tl (445) Aole] EAMYE A WA AZels Tea)
TE FY UsA(e)E & AES 9 A5 o A WA AZe] AdEd, olstel nrk gashA A
BEe sk gol, TE ¥ UAA(M5)E U9 GRS TP AEP dxIelt. Ao ¥ Y o
2(445)9) 99 BRE TE Al AR AT, TE AEHolAt TE Ei(drive dog)E 2 AH 84
s wgay
TE maEe 49 wymonyy A9 wHom AFHErt. 7o F% wib 99 BYHonyy A
E o ASuAs 2 3Y FEPE o Fold Al B¥ U Al FRoRVE A4 A2 PR LP
o E R0 A2 REE 2ol ugshs A2 B S s, 2l digehs A2 B Sue 47}
o AN EUS Ptk shtel el QoAl, FHY W oAy AUHe ojne AR g A%
Y e dypoln,
SE N(446)S FE W(446)0] AAWNOZYE AFFES FHY Beo o AEUINS PRI, B 9
(446) & 3 AA AN AP 2FUR)E TFAT. AA A AT SFEU)S T HU46)0] F2 SHo|
o

A9 gges dgdn. @A ANUBE AT WUEdClH ofAie PP B
Ak, Ax Aol A DA (435)9] 29 ol

T da= deto] AT el U=, dAY RE H(446)0] @A FE ZAM] L uwle 7] wluEH o H
AMET (440) 5 =ABAL ATk, o] Al oAM=, T =Y 1 3(445)8 X3

37 719 MyEdelE oJAET 393 (448)9 YR RE HI(EEF)A ZFEF, FH AZ
719 W&ol oAMET 37 (448) UlellA RE #(446)& FE A7 k. ;A W (435P)¢] A A
(435)9] 9] F-&o AZ= Q).

shite] el lojA, RE #(446)0] hd FE Z A (432) $AH
S (431)7F 2 9ol A ellsh o= (480)7F T H= st EE

T2 st o= (480)7F BE #(446) ol FHFHS b He ZAaE ¥ev. EH ju(446) el =
ol THTFHS Y HU46)S 717 Wiy Ed oY o= a4 (448)° thall dHSo= 32X (433) 7}

A ol FAA, TE FY Y2A(445)F EFT B 5 Y tz=art & odbell EAE ukel ol 75t miy
FolE olMEE 9% (448)0 AgHoENEH A (EF)F ). ;
wmoll, 2 23X (447)2 BH A (446)0] EA]/(432) M%% wjo] Z7] FElRFEH Al

N{

G A QEFolZ 22(450) (N, A oIWEDIL % bl =AE ke Pol AR AT L E el
o Eel(140) ol FHE F 98 Holth. AW, o] THNN F% FA Aeldolx ar(U50)E ek
AL A3 3 B TE £Y AR W) Ue) oAt 233 ojyBelE FPshe Bpol olgh 2% of4)
2% dHse A% YA ¥

wrEhA], b oFElol oA, BE #(446)0] & 4bol]l =AIE EXMe & A, & A Aol 8
2(450) 5 &3yl Addl, ot siAl WE(482)0] AFE, ot 7 =
wakdo] sAET. 2 A7, P8 AZY447)0] E a0 EAE npel o] RE W (446)S 9d TE ZAAM
(432)0.82 g1},

l

EH H(446)0] & FFH EAAWU32) N A= AdEielA, shte] el oM, e FA ARl &
(450) 9] &= LPP.'— del " (tongue) =0l 7|7 iy & IE oAl &2 sh9-% (448)9 AFEF ol EAMY
aL, e AA AEHolA 24:(450) 9] tHEF GETE I dcoll ZAlE vkl o) sfA]l A (435) 9k A9 w7t
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o] ogshE FA(847A, 847B)°] o] tlgshE ©(852A1, 852B1)¥ Addh= S JMesHAl dFEE
T

A1 2 A2 H(852A1, 852B1)° = o
i), Al EWe L5 xWelaL, A2 xHL A9F mHoltk. Hel A2 Equ_ F41(890)0l 44
o2 Heo] Al ®HEv ¥ drk. Hel A3 & 15 ] of gsa, A1 % A2 %4
gk dojo] el BARA Slvk. shbe] FElel leiAM, A3 mHS ALY wHelv.

A ol giE =Y (851)9] A2 ©HE-(851B)& At o wiE o] A& (2504)7F &
o, % 28 $3(5420)9 A o] HE A #@X(835)9] YYFZEE okzo g
(835L)°l A= H(854)S EF3ITH, A2 WR(851B)E W= A owlE] o] AMEE](2504) 2 A o HiH
=Y (8519 /MY TR XA},

e Al B L A2 ERL TP A2 FHS AL W] wghAC|}, o7
FHola, A2 BHS A= Flelth. H(85H)e) A2 TUES FHH(890)] FAH uh‘gk
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Wud o Ao "0 A3 Eol AL L A2 W Abele] @gEa, ALY A2 EA] Fola el
WHANA A Ak, shuel el flelAl, A3 Ee A4 Edelt,

ojalel] BT} hdstAl AW E= wiel o], At offE Z#Ql(851) 7bE wil(8510) & EFSth.  hs wb
t](851C)+= Akt ol HE Z#9(851) WA &9 2 A9 IO R olFd 5 Ak, T AY 271= Edol
E(855A4)7F At ol fiE] Z#Ql(851) ] WSHORRE dAdEo] gk, At ofHiE Z#9(851)¢] WA W]
SHoRNH A= AR 719 Y 2715 ZHOE(855B) 7L Atk = 8aolAl, wwl2 7hs nbr](851C)
o] H(851CH)olgt A A E = SH(BICHE & + Utt.
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& =9 FR5424) 9] Zed(842F) 2 Fell Zed(842F) 9] M OREE 1
AE = Al b olflE AY 24(8450) 2 A FE) Z (8 42F)4 Ao 2R
g aag AHHE zﬂz At ol¥iE] ™ A (845B)E EEH. A ofHE A

| ol RS (847) e Q1AF3HAA 1 WSel| AXek= g, bt ol 9iE A 24(845B)
%] (835) ¢l <1 40}‘3“1 1Sl A gt.

HE] o] A EE] (250A) 7} HAWTFo R %L% =9 FH(5420) 9] A9 29507 oFdhel weh, Al
HE FE 24 (8450)F At o HEH ZH A8 51)4 AL At oW gd S AHS(8530) (%= 8h H 8i)
o, ddd AgEct. vV R, A2 dat ofHE YW 24(845B)w At ol fiE =91 (851)9] A2
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[0139]

[0140]
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A oldlE A eAEE(853B) iR X}, dxd) Addv. AE 2253 gHIES, At of¥E o
fE2] (2504) 9] 9] ozl 7]l &Fol WA 7197(860)7F At ol HE o4&l (2504)9F AgetAl wt
L5, At ol fiE oJAlEE](2500)E AHATI =S A

>,

=
=
=

Al D A2 AE 24(845A, 845B)= HF9] 4 offiH AW 249 3 ool Al E A2 AE 2AHEF
(8537, 853B) H=9o] AHE AEIZ9] ¢ dojvk. wEkA, 5 9 F3(5420) B 1o wE V) wiuE
dolE oJAEE(240)%, o FHlol YA, HFo At oYY HE 845 ¥Fsta, A ofHE oJAEF
(2500) = &9 44 EVJE%%’-" zEr. dijkdo®, B gAEEo] s Y FHl(5424) el A
Ha, S Y o4 At o9y ZH9(851)¢] S oRgY ddE e

At ol fiE o AlE 2] (250A)7F &9 WEFo R F7) oFFhel whel, FI(847A)°] BAME ZWo] A4 olfiH of
A= (2504) 9] H(852A1)9] ALY W FFakar, F(847B)] A :mwo] it ofHE of

A)el ©(852B1)9] ZAAE xW HFgvh. wpxrbAR, et ofE siAl #x](835)9] ©(835L)°] HAM %
Hol At o HE o AE2](2504)2] H(854)9] AANY WY HEH).

Al wrETh. 3H(847A, 847B)7F 9YSZo=
KeN

A oS ojlEel(2500)9) = wewel /b £EL A ofWE dAl #A(885)9) A9 VR TE
¢ 954200 FAH(890) 0= HE W o) Fow WREEEA WEL, MEL A AT NIt TE
2 f(5420) 0] A (890) o= W .
2]
H

H 9]
(852A1, 852B1)& ol o]%3dlaL, %(835 )ol o2 H(8s4)E ol olse &, FI(847A, 847B)
(835L) F4(890)% &al WFez IHLEsle], H(835L)> H(854) AFstar, FI(847A)+= H(852A1)
7} Ajtstar, $3.(847B)v= ©(852BL) 7 Agettt. FAHo R, Zh7he] T390 ZfHo u]%é}b Heol A2 F
Wip JEgoh. upEbA, A o HE S (2500) = Bl At ol HE o] A& (2504)F F41(890)& whet

TE T8 FR(5420) 9] dHE Fall ol A= ARte® = 8doll =AlE wbek o] e EF f3l(5424)

el g2

%= 8e WA 8gt A ofHE @A 717(860)F =AIG AALoltt, At ofHE A 7|(860)E oldEh=
o BashA] R FHAAEL & 8¢ U 8gdl] XEFHA ettt Ad oHE @A 7FR0)E s &
A (5420) 9] ZH A (B42F) 0l o] 57kl AAHET. At offiE ;A 715(860) = A oAHE Al A
(835), ﬁA] 2T (844) B MEY #HX oAEF(B47)E EFETE.  FA] ZE(844)= A oJHEH A #HA
(835)9] o] HIEYH A AMEZ (847)ol] AGHEF 2 oA sliA] #X(835)F HIEH A AL
(847)ell AAAZITH,  whEbA], Ay ofE @ V)= AL A AAEE, A2 @A AAAEY D AL A

AedE A2 HA AED el A T A RES ZIT.

o2 2% (835)2F A A= A ol HEl Al A (835)E 29 GE(AL 9] 3 o) @ P TR (A1 &
Boakgjde] A2 el 3 o)E ¥l el W (835P) (%= 8b)o] @A (835)] 9] e YR mwoe] 4
A”c, YA W(835P)S #A(835)¢] W FHORKE YEHow EZ3ch. x| W(835P)S X W (435P)
2R W(2635P)H FFetRE, 25 #ix] ¥o HAwo] #fx] W (83BP)ol EntE A&" £ glon, I viix

ARsteh. ®(835L)2 A(835)9] UYAFZHE WFHo2 EETE. o] FHo| JojA, A ofHE A
2] (835)F ZHA(842F) ol HHlA oz dZAHEAY. o] W AZAd = HA(835)7F HHEF3A TE= P HF
Al Aol B (835)F 4% AF EAM e AF HEE FHA 77 8] 2xZHe] FHHEAn. #X](835)9] +
A5 WSez2 FAE o, oA Al Wgo R FAF wf, 1 5o FA R=(B44) AGHES, FA 2
=(844)9 A1 ©@E-E R (835)9] ¢ wEC mHAoz AAdH

o] efoll oA, HIEY A oJAEE(847)] ¢ WY, oA A1 dE-7F ZeQd(842F)0 FHIA o= A
Adrt. shbe] Fefel doiAl, o] Z# QI (842F) ) €] 03_75 o= WMEY #Hx o= (847)7F ABlEFsA W
== 3o FA Ao WlEY A AAE(B47)E &9 A TAM Ee A dEHE A7 ] 22
of FxErt. 2719 w7t MEY A A5 (847)9] 9] TGH-EHH %%%ii Od%}lﬂﬂ} 44ﬂ ﬂﬂl

of 9] o, it MEH A A= (847)9 A9 E-ell, F
A7, FAL RE(844)7F WIE™ A oAM= (847) 9] 9] ©Hy-o} 311191 %JH ‘&%l Afolell A HIEL A
oJ A= (847) 9] shite] # el vBl A dH.

o] <kelel] glojA, WIEH x| AJAMEL(847)E F(effort)o] AR (fulcrum) (Z ol ik I AZAF
-3k (load) (F-=(847A, 847B)) Atolol $143t+= 3% dW(Class 3 lever)Z FAHET. 3% @AW AL
A Aol A EtE = o) ofytt. TE dHjol oAM=, 1F dW e 2% HWUF AFRE F=
Aoltk. 2% #We] Afole, Fa7t AARAFH 3 Apole] XA staL, 1% AW Ag-oe, *AF o] 3
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3l Afolell 9| gy,

T 8fol =AlE upel Zo], At ol SAl A (835) o}F¥ FHE g e Al HHAAE, A
oy Al PWA(835)eF WMEH X AAMEF(847)9] BF7F zHzhe] e FHdol % F4(890)% A4
3 5 U 54090)% AdHor Fggt A el EA M (steady-state position) &= A7 EA A
Atk o7IA, AAHow Hgsitte= A Ax T Ue] s ugtt. B (835)9] &9 T
(892)°] A&EAU(%E 8g) e tierdox H(835L)ell o] A&H = A2 el =, HWX(835)9] <9 -
7 F4(890)S 3] WEHem vHleEata, (8359 U9 dii= gFow IHEEIT.  #X(835)9
ool sk, HIEY x| AMED(847)] 99 @FUL 5o yEert. kA, €2 (892)2 27
B olAlEE 7t AeiAl XA R o]FatAl, A Al FHRFH A2 LR o]FsA Tt

Lo

% 8hi= At ol fiE oAE(2504)9] - ARAIEolth.  E 8iv At ofHEH oAl & (2504) 9] A ARAIE
ojt}. X gh & 8iolE AR kAN, F7F t2=(653)7F 7Hs vl (851C) el B4R F3k tiad g
AMEFo Zhzhe] Ardu. A offlE oJAEE](250) (% 6)o] thelME, B9 F3F dxarvh 7Hs kg
(8510) 9] EH9] F3F vz ZAEE e FztEo], z1zte] F3F taart At o ZHd(851) #H 7hs
He] (8510) el dial 3] H e 4= vk, wEbA, o] F3F vaarh At of9E 2 91(851) Wil 3] :7ts
A Y. 549 F3F tade 599 F3F H2A(653P) % YRR, B FF v 5
7]o HHE3te] Mvslx] gk gk, 7hE vl (8510) Wiell A E = Hao] vl Z7be] F3F v
F3F Y 2=3(6563) (= 17b %&)9} FTdster | A oy o AL (2500 thal] 3+ tlA=(653)9 4

o

N
oELH.l

o
o
o rlr & ok

ﬂ.]_u

HHESEA] o

At ol oA E2](2500) 9] Hol = 5 YAIHE(857) Hae] dt= 2% EAEE(1757) % sdskaL
g ok grste] e s vpeh FU3 Ao w AFstnw, O AWE of7]o] wHEsHA] @Evh. A o
HE o] AEE](2504) = ZHZte] F7F tlaAd AAE F7F tad e A5 (861)S JFATE. A o HiE] olAl
E2](2504) 9] ZH7+e] 3 v2=a e 255861 X tlad sk= 25 (1761) (% 17h) ¥ sk gk 1
o} #dste] dyE s vt ST WA oR AEsinw, O AYS o7l whEshA] gkett

T 9a¥ shue] YEfel oA e 7]15(260)9] FAHEE EAIEA Ak, e 719H(260)=, o FEel ol
oA, 5 AHIH o)~ AAEZ(961), & FH(965), Wl FH(967), H &5 7]7(968), BF=E XJE
(969) ¥ d= o]HEH(970)E X3, T2E FJAE(969)= oY 7)o HFZREe v 5359 &/ U
2003/0036748 Al("sEAo® FAMY Thed dE #FA ts Tz giE XRIEE e e &
(Surgical Tool Having Positively Positionable Tendon - Activated Multi-Disk Wrist Joint)"e] WA o=
2002 6€ 289 EHg)ol AWHo dvt. B F 71H968)= oHd 7| FxEE nxm 53 US
7,942,868 B2("H3 &5 7|+E HH|S 4== 7|F+(Surgical Instrument With Parallel Motion Mechanism)"<]
Aoz 2007d 649 13922 E95)ol AR .

L 9bell mAlE mpel o], dE QlEFo]A A& (961 Hae] ds YAI(964P)E I, H
dlE H2A(964P) = vE AL 2450 7 oot dE HAA(964)= H4] dE T A=1(964P) 9
Z4zke] v Haas dixzd. % v230964) = A fF51(965) 8] AFZE Aol e, mEgE, Zbzhe]
vl H2A(964)= dE AEFHolA oAl &2 (961) 9] HiY We] HAIE S (%= 19b =) el e,

%% 717(968), BlAE FQIE(969) Z <= o]#HE (970)9] &S Aloldtr] Yall, dAd F3(965) U
4 FALLEEAY, 7o, A, I, AE T)ol HF9 T ty2A(964P)ZFE | EIE W
( 67)E 2 ZEsle AlolE, 9lolo] H Fo] EH-H (hypotube) FFo 2 AL3l. Hl FH(967)E,

AR Aol A T, A §H(965)7 AER] 7}e]=(270) AfoloA ZAwnstAl Fojd 4= k. olEd e <IE

g 7he]=(270) o] 7] wir] FH HojEeo] 1A s Aol A fule] AF7F 885k ARt AR

q 7MA ol dE = RS et stk o] 82 A olojA, Wl FH(967)E & 7]7(260)7F dEF

7hel=(270) 2 5-H FEE o 139 Y PSS HIoh(HQl FrE 74 B A 49 5 9o,

o)A 71 vt E(roll)& WA 3},

O

N oo
éo&‘:‘

9
_ﬁ_
2

& el oAl EE(961)= ZF Sl 3 o] A (96241, 962BL; 962A2, 962B2)S RxIth.  E3E,
A §9(965)2 ZF Z3 deolli= siAl BlE(963A, 963B)o] IxgTE, A 9(962B2) H A B E(963B)>
E 10914 KR},

At ol HE ZHd (65Dl T 717726005 Asty] flal, WA, &2 Y(962A1, 962A2)0] At o] HE Zy
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el(651)9 M Wi H‘]t‘& 27|15 Z9 o] E(755A, 755B) (% 10, 11) Ao 9xdt)t. % 11& A ol9iE
=Y (651)2 94%— o] AAE % 109 HAFo|t},

A2 Y(962A1)2 At o9 EH ZHA(651) 9 A1 SHozRE AFH ~7|= FH O] E(7554) ol XA HL}.
FE 717(260) = 2~7)E ZYO|E(755A) AelA ~7|= T O]E(7554)2] wbtd whel] X|gh o] &%
(11550) S el LEtol=® (% 11), Al A2 (96241, 96242)¢] AH¥mo]l (7514, 751B)¢] b o x| ¢}
Hata, ool b nir)(65100F <9 WFOR o] FAZTHE 12). 7HE uir](6510)9] <915 °£°1 71

fuEolE o4& (240)0 £dA(1246) 5 9 W FEI, o ZAiHor AEEH(200)2 HEH
= e 7197(260)7F At ofWE A= (250) el A A= o MDP% NzE AETT
2 (962A1)0] At offE ZA(651) ] H el HAF 9 £ (11554)0] mEEti (= 13), Al &

2 (96241, 962A2)9] AF-W2 Tl o H(751A, 751B)9] SH§- elAs AFSkA vk, L A, e bi
(651C) <] <lsteo] 7he Wit (6510)5 U9l ¥R ol eA7]a(% 13), Al 3 (96212 AA=ll &
@k Al AR G962a1)0] At oWE Zald(651)9] s wel mEetd, A2 A Y(96281)2 At
ofHE Zad(651) 9] Y T oA 271E O] E(7554) 9] e el A A€

o
U 2=(545P) o] sl o)
=

A ol HE Zed(651) el Zzte] T3 "U22(653)7F 50 s £ H i
A 99 ggor Wolxw 9l rr+aw S 71726007} At ol e el (65D FEE o
ok

A=k
4% vl (E510)0] Aeate], eskEo] 43 Y(962a1)0] AT},
vE O

ol =7 vy23(653P)7F Al quES
3 9EH ZHUd651) W2 fGA Eetol=d 4 Jar, 22 o gE o]

o] dstHe = 7]177(260)7F At
22 el A E =S AT

=5
E‘_ﬂ'
o]

rn

T 719(260)7F At ofWE oJAl &2 (250) Wel Aatd wj, ]9 wiuEHolE oAl (240)= e 71T
(260)¢] EA1E AZFsta, AEEH(200) & 7177(260)9 EAE AASh= 2EE dAEgtt. o] Az &
Hotol, = AIAF(200) el FEEH(290)= = 71T A= (240)0] 52 TE FY U21(545P) 9

_4

Zkzrel G-y &9 Y2A(545)F 3 HA7]7] 9% AleE dEg.

olgtel] Hut} ¢hHstA AW = wpek o], v ¥ FU(542) W] Azt w9 Oi”%ﬂ(BALB)L 23
gol FxEol glof, A4 osiE oAl =2 (250)7F 719+ wiyEEClH oAl E 2 ( 240) dell e 3 gl
Z4zkel GE &Y Y2(545) Aol FAEH =S AsHor AMYEY. o] oHe s F7 t==1(545)
2 At o E Zed(651) e F3F t=3(653)9 gt F3F I% QlEH o] (655)E Hitt.

SHAIRE, = 7boll lojA, e 7197(260)7F Aol At of HE of A= (250) Aol A wl=, T3 HAaA
(653)¢] =7+ T3 olE] o] 2~ (765)¢] QA5e 3% t]A=(964) A9 3% <lE]#Ho] ~(980)¢] thesh= @2
7 ALHA &S F Avh. 209 t=3(653, 964)9 8A4hEo] AHHA S A, 29 faaE FEH

o2 AZAFARE, 2719 "yxde AR AFHA v, e, REFeR Ad¥ tl2H(964, 653, 545)
= A3 gz, A2 g3 9 Al gaas ¥35tE tiad AE A3 Fo]= VAT

% 719H(260)7F At oY ZEd(651)0] FE ul, I)F Ao~ ofAE(961) W] Z+7te
27(964) = F3F U2=1(653)7F AHEA A ¢ AE% et ol HE oA E2](250) W] oi-&sh=
23(653) 8 dAF5o=E Wtk ot Bl ehdsiAl A EE upel o], A ofHE oAl &5 (250) W
7t Y2=3(653)9 F3 5 QAE 0] 2= (756) 7} IE OJ 1 Hol2z ojAlE52](961) el IF t]2==(964)9] tig
st T AEIFO] 2~ (980) 9 FHHA FkS W, FF t=A(653)e] T 5 QAEF o]~ (756) e A
TZREI & 719H(260)9] vE U2Z(964) Al 3 WAl 24(1980) (= 19a FF) e AjEar, oA o]

& QlEIH o] 2 oA EF(961) W] & t]2==(964)°] 3]3S HA G}

SAF Y2=7(653) 9] 3 e QA H 0] 2 (756) 7F Aol ¥ I t]2==(964) 9k A 3]Gl wet,
b QU] A(756) 9] ZH7he] 84 IAWUA v H2A(964) 9] s QIEs0]~(980) 9] Heets &

o FEso] 1 ggstE 849 AFsE. o] F3F G QlEH ]2 (756) 9t IE AEH o] ~(980)] AHL
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=
]
s

OWE
fo ofy © O

>
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o b ol

9% t27(964)° 3 Fas siAAIRI. wepA, fgaaEse] fag 282 shue] fulo A gt
3tz BE7E AP wf, txa 2" Fole A4 wolE JHAAL, o] A4 Eole A3 FolR
Zhom | 719 iy EHolH oA EE](240) W] AAT}E o] Folo WstE HEsa, AEEeY 7F &Y vl
3(545)¢] 3AES AA 17

L

171 913+ A5 & dEsitt. tazm 2" xolo wslE HA&Este 7|7 wiyE ol
B o AL (240) o] AlA = 71AIA A4, B3 AA, FEY A4, 938 AA 5Y 5 Ut
= 4E 75 Y y23645)7F T3 g23(653)d AZAE I, F7F Yy23(653)7F ¥ Y2 (964)0 A
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H9e we] Uad 2B(1400)¢ EAF EWelth oA, dzwt S EIE DES-PE]
el AE AASe mEAL AdHe], 2o Haast AF = A &% oug, A&d vie}
Zol, 274e] QlEjso]x T3 Aol Ad MAS Fe] Al AAHAWL, 274e] SlEFo]x a7 Ao the
4 SA5e] AAEA e W, 27]9) AE~ Padr REdew A2dy. RE 49 sAsc] 44

Mol EHow A29 taarst 959 4

L
o,
Lo

Hol AFE 4 YT, ogHEE dFo M oz Eslar 27

2 fAFES AgEn,

O3 289(1400)2 £ 3a 2 3bol] #ste] A&k tjag 29 FAot. F5 8 t2H(545)9 T+5 QUH
Ho] 2 (557) = Tt t==(653)9 F3t I5 Qe Aol 2(655) Ay, F37F t2=4(653)9 3t 5 QUH
Hol 2 (756)E I % tAA(964)] I % SlE o]~ (980)o] AEHrt. o]é}.oﬂ wr} oA AmEs uhel 7

of, a ot F A2 Aol s A€ (1400) el A& wi=, H¥ AFZE(1466)7F E Y TlaA
(545)°l AZ2= AFE?% gt gdE o fle A= e Aol A}ﬁﬂ~ 4 Al djsl] g &
= Atolol A= WMefAZy ST, A 2E(1400) e H2=1(545, 653, 964)7F Al
o, i Al AFgEE B wd s taas Apole] AAd A= WHArE EA4)

™ Fe o,
gt 7<1 WA AZ (5447 344 eI BASAL, 5 B A4S Yad 2H((1400) 02 AR
ofgtell Bt} ghsiAl s vheh o], g EEe] "ARle] e FE H2A(445)9F vE T ~=(9%
Do Ard eA4dE nAT.
= 15w 71 vid & olE ofAl =] -3 (741)ol AAE AEelMe] 71 wiyEolE o= (2408 =
Al =Rolrh, EF, = 1hadlE 7E fY o= (54 Wel FAHLAER oS dhrot. 7T v
YEH e oAl=2](240)= R #(154D)& TAska, BE (154D A 549 8 {5 (1500P) 7 5
o & =9 & i (4500)2 zitﬂ

ojdEe](543P) 5 EFH.  HFE HF (1500 ¢ ZHzhe] A
2 BAlg]lAa AR FE(slotless brushless servomotor)(1502), HAEZ & o|dE Al
(1503) B 7 7H:71(1504) 5 E9tsiet.

shibe] el dojA, ERE s ByAlEl s AR RE(1502)F w9 % RE AFE A, A AR
B1(1502)= ¢ E&Felrt.  EXgs HYAlgs ME RO ARES A o

)

, e
Elglel REE A HE grrt ofyth. BeAld RE, ~AHY¥ 2
ek, 77kl MREE(1502)E 2E #(1541) We] 8712 ARn e 79
REEJ 3 E3 gl Z(torque ripple)S WA 3 A7) A= (magnetic

(1500P) We] BHE o] &7
el thekek REVF AMEE
3k Ao FHeA A A
shielding) & ¥3}3it}.

o,
)
-
OIH oft
o
Lm [N

AHMEG & o|FE AA(1503)= AHEEE(1502) e F7-AA e EXHE HEste Hl AMEET. & o|HE
AA(1503)= A2 AFTZA /\F‘lﬂﬁ} ‘ﬂiﬂ——ﬂz— % A A (encoder-to-hall check)® $13H(1501)¢F & 9]
HAE AlA(1503)° o3 Hixe 33 ZAHAE goh. 3 EAHEO] AEE thE Afole, =Y
(1501), & ol¥E AA(1503) & 1EF Alold Uﬂﬂ‘%%"ﬂ H7F ZA7F vk Aoltk. o] HAE A of
=, AEEY U9 AZESolE Adste] SA EHE LZAIITH

mlo
E

T4 AE71(1504) = arFsk, FEE(90% ZIp)olojA, ARl &R 9+ (back-drive)st717F B -]
stk 9% ZhFedtth(back drivable)= 212 Wbl ZF&7]o] Hla] 3HE7|e] &¥ AFZEVE Bl uhe
Eaz 3JdE v As v

4 AE71(1504) =, skl el Ao, 1% wRke] WEgAE JpAa, E o2 el lojAE, o)
0.4%9 e e H”EH*]% 7hdek. shkel Ejel oA, 4 AETIE T e 28:1 §1E o EEhE
MM E2FE R AE7IE AFET. o] JEel oA, §4 AEVE T s 9:19 4 o FHuE 7t
Aw, 1% & AHEY. AR 2F 54 AEVE ZE 7T FH150002 EF e fYolE
AR, 1% §4 BEVE 2 5 F516500)2 g T fylelEr A HT

=

[€}
15b WA] 15e= EH (1541 ARE3sl7]o] A3st f4 74719 3 o &
T o

= LAIE =doltt, E 15hE &
A 47](1504) 0 ZHEoITh, T 15cE 44 7471(1504)9 9912 mwoltt, T 15dE 28:1 4 747
o] £915 Tdeltt. E 15ew 9:1 §4 #EVIe 2915 Edelty. & 16b WA 15e9] 7)ol x49 g
A7} & 1o Fojxit}.
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[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]

S50l 10-2384055

* 1
REFERENCE DIMENSION
NUMBER
L1 1.043 inches
12 1.070 inches
L3 0.673 inches
14 0.698 + 0.002 inches
L5 0.738 inches
L6 0.030 inches
D1 0.684 inches (diameter)
Al 5.00 degrees
D2 0.750 inches (diameter)
D3 0.699, 0.700 inches (diameter)
Wi 0.698, 0.700 inches
w2 0.385 + 0.003 inches
A2 45.00 degrees
R1 0.32 inches radius thru flange
align to octagon + 3 degrees

T 16a WA 16de= o] FHol XY HFo 5 &Y AAE(543P) 9 42t 5 &Y AEEE dx
st T &Y AREY(543)E o AAMEHA EAIS dAlxeltt. 5 Y AAEF(43)E B ~EZE9]
(ball-spline)(1603)S X3t A o 2ZF (160D (A A1 o 23 )o] B ~Zg2l(1603)9 =
Al W (central lumen) Wjell ats|o], 9% ©i-E 5 &9 U2z(545)9 9S50 FaA71 k. A
Iof =29 (1601)2 &2 o Al A4S 75 &9 t=z(545)0 A7, shke] Fejell qlolAl, A
19

2

el & 0.5 Ibfo]t}.

oo
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2}

fle

YUE(1604)7F & 2=2Z241(1603) ol Fatdch, & ~ZEl UE(1604)= 3 2=Z820(1603)S
oL °HZ°?L ’“E} lestiA, = Zﬂl W g Al wEke] vl 21 HWOE iﬂMEﬂﬂdH,

2= /E TS =

el ure)E‘r ARHE= A A ﬂ%ﬂ(w)z @_%HB} E i%ﬁ‘r°1(1603)° TE5 =9 oAlE

(543)7} B 2Ze1(1603) 9] T e} 5 3| ?

223 2=¥(1400) WollA tlz=gEo] AFHAY AdtsiAd o, T

S wEt =9 olsste, A% e AFHAAE &
27 #dd el A= WA E 7zl
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Sy

i ru I
rE JIN' o

A

o

2 sZelel YEQM)E 3 oY 22 (1602) (A2 g 2ol AT 3494 (1605) Wl Qe
aooflgF 22 (1602) A 041 St 2ZF (1603 x3ete], F 2= mFrE bEE W, e
(545)0l A2 dltes A2, shte] ol oA, A2 AE 2.3 Ibfo]tt.

= W(544)b EJE F5 FHCEZRY ZHX(544)2 AGst= 2719 Ho| 93] 5 FHo dddn. =
A (544)= 53 2709 Jd°ﬂ o 5 =9 tl2=A(545) dAHEY. uwEhA, TIM(54)E EFAE TFF
HWogYE % =9 25452 AE3dit. = 16bt Z8A(544)¢ EH o},

ZHM(544)E TE Y Uaa(545)9 o RRE Z2YFor AFEE A-U(14450) (= 14 2 16a) A
o Z9gEEct.  ZHME 47he] W(1641A, 1641B, 1641C, 1641D)S bRtk 470¢] W (1641A, 1641B,
1641C, 1641D)°] ZF7Fe] A1 ©HE7} Zeld(544)9] HT](1642)0] SAAETE.  47§e] W(1641A. 16418, 1641C,
1641D) 2] Ztzhe]l A2 ©@RE zHzb T4 RolE zte AU (16434, 1643B, 1643C, 1643D)°l AZAFEcCE. H
(1641, 1641B, 1641C, 1641D)& F4 W2 (1640) FHshs HHE S0 g HEH | e xut, ek
Q3 Al(lateral offset)ol sl A4 el Sk,

TE fue] o8] TEHE 23 WSo] AU (16434, 16438)] F4 wo] U] AHAL, TE FY s

e
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[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

S50l 10-2384055

(545)9] 918 HEo] A= (1643C, 1643D)9] T4l Hof o ),
Shube] el defA, ZHEAM(544) = HE A3} zEQlElx 29 17-4 H11502.2 A 7| A7Had -%Mi 5E
ojty. ZA(544)9] WA= A TA Rol9 Y A T Y Wl 97 Alole] A # Yol <93

2. o] el M, = ZA oL (300)9] WA= A V] wjyE e ol E 01*3:1%
ofaiAst Alojdt. o= WeAE Felrlee] At ofHE e 2H AELel S’Jﬂ 740121%. ojdel A=
IozHoltt.  FHiriwe] A of¥H e ¥EE AEAIENL, J

2 g gl o) 715 vy Ee oy o=l (240)9F &
FE W ‘QEH/\]% Aofdtk= AL WAy = A o852 (300)
=9 A ofdiE et 2 138 e el AEAY FEE Ax

=)
AL
2
il
o
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iz}
ol
ol
X
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o wel A g 9% s, a7l
Al #5174 deve A v

ol o
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2l }\il
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ol
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N
H
i) rir

2l e TA WA(1640)¢] FAMel A WA o 2 AFE S FE&ert. (16414, 1641B)el
A4 52 F4(1690)& we o]Fd 4 k. I olFe] Wt AU (16434, 1643B)<] 9413%4 u}
(1642)¢] 9JH Afole] Yol ofa] sHHTE. mp7EA=, H1(1643C, 1643D)o] A2 Y AES F4(169
0l A% F4(1691)& wet o] & Ark. 2 o5 W= AU (1643C, 1643[))4 A Bk (164
2)°] 9™ Atole] Yol o3l ghAgE . shuke] el dolA, stel WS (1690, 1691) 9] shuE w
2 0.010 in W A77] SAE 0.66 Ibf7 D3k, 29,000 1bf/in'e] <8< WAAZILH 100 in-1bf &

oA, A S8 38,000 1bf/in oL},

o mm
Ad

=YX (544) 9] 2 AHFE=7}F AR

AES 83, FAHoRE ) Zhzro] ZEM(544)7F 75 4(1500) 9
Sk 5 ARZESL $43] A 2

AELE(1466) (% 1) E BAFES FRAAWN T5 Y U

o2 (5415 ZE W(1541) Vo] TF AFTESI AT §)

(965) W9] AREZEE Aole] 04U H§T 5 AU,
=]

% 16cE AN 75 =¥ T2=A(545)9 AeFet 22 E Y H2A(5645) 9] 5 AHH 0]~ (557) 9 &
o] kel Aot 5 EY yAA(545)+ 9EE v E Y. & 16dE TE E1(16520)E THH]
3 s Y gaz(545)e g x|},

27)9] ®ol(1651A, 1651B)7} T+& &3 vl=Z(545)8 $Esta vk, ¥ o] Zh7he] mej(1651A, 1651B)
ok S84 (544) 9] ARIT (16547, 1643B) W] th-&3l= Hol W= 7]9jstE

29 5 E=1(1652A, 1652B), Al Y 24 = FA XAE(1653)9 #(1654) 2 xﬂz AY Q
(1655)°] 5 &8 t]2=3(545)9] ¥¢ WREH(1656) 22 FE A$Fo= AxH. A ZAE(1653)=
(1654)¢] FolEtt ¥ 2 Fol& 7L S UxH(545)8 S © ]*3(653)4 3+ 9% <AE
°]2~(655) o W-&3tE AE YA S 3 FAUFAIIE AE v B1(1654)> T4 EAE(1653) =
HE 49 @HH(1656)9 95 A= Ak, FA4 (1670, 1671)° FA I2E(1653)9 =4S &
B3t 1 FAA nAEth. F4 FAE(1653)9F $(1654) T EY tAA(545)F 53 vl2=(653) 0l
AEANIE AL Bz, $A F2E(1653)9 H(1654)2 3 Aete 3] tiazo) obgAdS AFdit).
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AN
e

= o
-4
i
i
M
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| ol dejA, T(1655) %= FAA(1670) Aol TAREH, T4 E2E(1653)9F 99 @51 (1656)2] ol
1B

A Abolo] TAMPHATE., A (1655)L oS So] H(1655)9 W UHI} Hesto] YEFHo] olU A HEE
A-GrE 3 JHe 9s] Aoz Hukw Z¥ e AAge] MavEo|th. shue] <ol oA, (165

5) AR 3x DA} FAe 7R, o7, A= 3Ak DA @delwt ¥ (1655)¢] F4AH 32k DA &
Jor Axd ArR FE3] 3 DA @ kst AS o, A(653)2 S HA=(653) We
49 dAHS A= s o

ALY A2 4 fae] P4 D WG 9 daoln, P Gwst ohirh. A2 g s WehA

7 NAEA @i, A asxsol AR L AgAAL W HFEA %z, RE anso] BFH He] vaz
of A AT Brhd, Y axsel UE PN Y arE 49 TR gl A8d 5 Ug A

ol

T= Qe o] A(557)E 2709 % T 1(1652A, 1652B)S E3Fsth. % =1(16524, 1652B)¢] ZHze 99
G (1656) .25 Q9= o7 Z&3t. % =I1(1652A, 1652B)9 Z47te % 23 r]AI(545)9 4
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%-/KT AN E

FExo= U3 A Ag Rdog) S 7HAY. T EF gaA(545)9 e F N EAE
653)¢ T4 Ersich. me, Zb7be] % wo1(1652A, 1652B) —t— 9 TR (1656) 9] 5= Aol A S

WA asE SAE e F%5 =I1(1652A, 1652B)9] =g U o #lol A3 5 =I1(1652A, 1652B)2
KX 0O

% =77(1652A, 1652B)7F 7+ vl A~=(653) 9 Ei/—% gt o g HALst= AL 7FssHA &l

s

—lN ri

o o

MR e D o
By
R
ol

*

& =1(1652A, 1652B)9] 9 @AW (1656)°] A5 olAol gk fA= F3F HA=A(653) el T =L g
AEE (= 18a Fx)o] fAlel o8 AARAT. FTIF t23(653)9 A4S P oz Ay oy o4&y
(250)9] 7F& HEE(651C) Wioll 719jsted ¢ v $F t2A(653)9] el o AA"AT. T =1
(16524, 1652B)&= Ball % T1(1652A, 1652B)7} o]dloll Bt} hAstAl A= uke} o] F7F v2==1(653)
e 75 = gAEHE Y Z2detes T3 Fel 75 =1(16524, 1652B)7F 7Hs vt (6510)9] SH¥ 2 g &)
A FeF AFAAE L XM FET.

T 16co] E=AIE vle} o], FE E1(16524, 1652B)E Y EX4(1670)3 5 &8 t]2~3(545)9] EH

(MEADNS E3eh= Fddol dal) e ddds 7Hv. F &9 Haa(545)9 9% 42 T
(1653)2] T4l FA1(1670) 7 FA41(1671)°] B0l thsl 2ot}
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off
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ol

= T1(1652A, 1652B)9] Z4Z+e X X (1671) T -5 28 Ux3(545)9 2We 248
A AL WAAS A, o] HEe 5 =1(1652A, 1652B)2 ZHHS o)

T LZI1(1652A, 1652B)9] A v FE Q75 7|zt AEHETE. o] & oA FE E1(16524,
1652B) 2] Aol (rAwe FA o 2 HE 1 WVH)L t2=(545)9 FA AE IAAHE/IAWA IAAHEL] A
F orEzaEd o8 AQHa, E =I(16524, 1652B)] Eole Al elgE st A2 e g w4

B3toll Al F3F 12=3(653)9+e] Ak 7é & BHAASIHA 7)Fe A H S-S FARAVIES HastE.
T5 E=I2(16520) = 5 =1(1652B) 9 HUStE R 5 =11(16524) 9 SR Evle] AAMEA AwHn. TtE

Pz

o ]
E1(16520)9] Aol -5 =I1(1652B)ol FHH s Hgd 4 glermw I Aol Gt5 =I1(1652B) i3
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[*]

A
%
iy}

TE T(16520)F Al FE(1652A1) Z A2 FE(165242)S 7FATEH. Al BE(1652A1)S 99902 99
SR (1656) O 2 HE A2 FE(165242)7H4] AAETE, A2 FE(1652A2)S Al H-E(1652A1) S 2 HE A$) W
gog Az},

B =2(16524)9) Al FE(165241) S S A oln | ule)A 04174144 =1 (165252, 1652s4) 7 72 949 oy
H(1656) .2 5H AGE 4749 Ay SHE 7Tk, 7)A, AdPolgke AL 3% =2(16524) 8 T
=43 X 401671 2 Y =4 (1670) wA shUE xFsls o] AdAoz Fygsivh= e onjett. A
HEEs 54 285 e AFHAe Sl wat #A9-Hnt. AFAHow Fesitts AL Az T Yl

A sk A ol a
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shbe] Fefol glojA, AT (1658)= 0.125 in9 AAS 7. AUT(1658) 9 FHAH&
FE oMol uth. o] el SlojA, A2 FE(165242)9) wEF 27)e) SHe HAddY
e Ay "ot
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Ao, FW Holzo] & F-Ert, Ayt ErolZe FAEo glermm AAs] HWetA] et
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[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

(260)9} 172 AAE 719 myEeolE oJAE](240) Alelel AH3 /AA Qe Ho]xet A G&Hola
Aeek 719 wAE AlE e

ek vpeh o], 7hs niH(6510)= &9 2 U9 WIFOR olvd F AEF, S Akt offE ZH U651
sl Al wEFe R 1ear Al WEke] Wl A2 Mo R olsd ¢ UEF At offiE Z#l(651) el %
ZHE ok, = 17a94, 7Hs Ble(6510)E HEH XM . 7HE vig (6510 49 F3F t]2=3(653
P)o] Ztz+e] F3t tl2=(653)5 $1F HAHES ?Hl ;PE}. 7bE ke (6510) = BdF H479] = 255 EAH
S(1757)& FHlgtt. Abe] F3F f23(653) 9% vitlE 7RI

ahbe] oFefell glolA, A ol e = ¢d(651), 7Fs W (651C) 2 o] F3b tA=(653P) ] b Al
ol o8] AFATt. A offE eI (651), 71E wHEI(6510) R HEo] F3F T]2(653P)0 AEF A
v ZEFMEMolE, ZeHdHEPPSY), EEoddo|w(PED) 5§ EFe).

l
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=~

Zkzyol F3F vl 2=4(653)= 7hHs wit](651C) el ti-&sk= 2AEE ulel dAtevh. ZAzbe] F31F vl (65
v YPAESZ el 3dT = Ao, GAEE oA d95 2 2950R o)5d F Advk. = 17adlA,
F3F Y2=3(653)E HYY EAH Ak, = 17bE F3F =3 AEE(1766) 2 T3 H2A(653)F R
T 7Fe vt (65109 dF-7e] Fuke|ty. FF tAA(653)F Pl F2 t2=3(653)9 QSHORYE
AR Fal] F7F T23A(653)9 29 HRHoRRE dFEE ®9(1767)S /PN (E 18a FE ) = et

2(653)% 3 Haa st= 2FA761)3 AAEg k. ol ®(1767)0] st= AF(1761) I HED = 9
, AE Al F7F v 25(653) 9 3 He] AXHG.

R

& 71T(260)7F A o sE oA (250) Aol #FE W), F7b v)2A(653)E A5 W (651009 Hia] =
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el et
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[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

(18524) 9] Wt (1857) 744 A== 370e] Sulell ofsf gt g 5w Wil A3 S92 95 9]
ol A (1856) & 2 5-Ef PR (1857)7k4] A7gs = #4019 Holvh. 270e] uigs = A2 % A4 S92, F=3t
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AV HEI TE =1(16524)9 A2 FE(165242) o] YEFH mWEE Q) 2719 t
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o Ao o e4Pe H4W 5 dvh. EF, 4R 0P 18d9] AW EYse EFY LA (1658)
= X —Eﬂ

¥ =0 AE 2820l 3 dghd, «An Az sl A JFE wi, ols
g kel o), 27)e] taz Apole] QEjsolsdl olWF MANE EAGA P

Az AR A 80 ALR W FE RL(165209 TE = 2 A3 (18520)0] EeHow A Hoi
PeEs AL BAGld FRAT. wep, o 2AEE WA glo] BA/eEL A2 & AT A2 o
FAeloA, T EY OaIA(545)9 B U2A653) Afole] DAL % B4 ALHE B2 e o)
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= 18boll =A1E wpe} o], % E1(1862A, 1862B)= X M (1871 =xF vl A3(653)9 EWE =4 (H) %
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oA, F3t ﬂ*i(653)94 g 0% F40
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2 871)& sk Wwlel W As LS 7HAT. o7]A,
Agd 3z & HdE FNE 2 B, S N W] iR

3 Wt A == AR EA8
= 3z i—‘%’—% ouatt. ® 18de] AAldel] QlojA . MHHE 334 FREE 279 BE = iy 3x}
A CAF s R 270 e] H(1863A, 1863B) = A SHRTh. EERE, o 7|o A AR 3Abel A CAFE A

I TEEE BSE W 3 24 (Y TERFE A4

32MY A CAFE FERF(18630)E I =o], Al @R (1863C1) 2 A2 ©E-(1863C2)E 7FXIth.  fxRHF
(1863C) 9] ol T3+ t]2==(653)9 WfWolel XH=E 4 A= F37F t2=3(653)2 H9 HF-H(1866) 025
Y F25(18630)°] HE9 WY e HAY dX7HA] d9S5es FHET. Al ©F-(1863C1) & A2 v
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A2 TE(1863C2) ZHE SAH dar, A3 Fx3(1863C) ¢

lo
n>
rx o
©
=
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2 BRE A AL 9F A4, oY 4 TR wrg Tgdt. 93 sd4e T3 AL 9% 449 A
L giel Al G Aeld] Al2 9F A4, A (AY TERFY WRE Aold A% THAT. A2 4F 4
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o A2 (19528) 8] VR (1957) 74 ARE S 3709 Sdol oja] @AEL. AP W
9)% 9] o AW (1956) © = 3-E] whebE (1957) 744 e AHE otk 279
CIEEXEE z
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A% PAEZ(1963)L, o] Fefol YoM, IF tlA=(964)9] &9 whtel] dAAW MWE 33y 2FBE ¥
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EYM (1980F) 2] &2, ®(1981T)0] ¥ tl~=l 2| AE 3 (1986) 9] whewl Ae] 51 (1987) 9 Agstes, 3
e 718D E ASFo® o)eARInt. B98I FY(1987)9] Akl I v2=(964)7} 3| Hst=
& BAR.

webA, 9 t2=(964)7F 1 fAEAL, FIF v 223(653)7F 3] Eel whel, B (18634, 1863B)o] Z+7t
(19634, 1963B)3 AAH 1, o¢Ho] CAE F25E(1863C)7F CAHE ZFH.(1963C) W= A3 Ads L,
(1863A, 1863B)°] 242+ (19637, 1963B) W= A=A e, &3, 5 =79 Zzbo] &3t
I YAEE U2 Ad9d. A FEREF(18630)7F U ol ZEAM(1980F)E A @] wiEd], =

(1980F) = 3]oA1#] &2 ez HEA3c(E 20b). ol FU(1987) ZHH B (19811)S AFNAA7| 2, &

S

1B o

)
o)

_33_



[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

SSS0ol 10-2384055
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A4 Ag PEES Y 5 e ol wdd wel @% wiel @2 TG I Tls(964)9]
7

)

rxy g
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(653) Atole] AL 271¢] t]=aE ALHA wEs o dad B3 #@d8e dis] IXE =AE HHAE 7}
Ak, A, 9 @2 B gl tisiM e, v =9 t2A(545) ¢ $7F T 2=(653) Aelo] FatA A
S AR WPAE 7HRITE. S Y2a(653)9F dE Usa(964)9] Ad 2 TE FY 25458 T3
2271(653) Atole] A9 WA E e HA o AMEHE B HEd dis] A== ZAaAZI7] S8, o
ot Al dtHolA gt A5 (780)F AMEEHE A2 dshEo® WAH.

T 218 A oAEZ 33D shue] FEje] AAlEeltt. A4S A& (33D ZHA(2110), I AEA
(2120) 2 99 A=A (2130) 5 ettt S MR (2120)= ZAF(2110) N B 2FF(2111) AoA F
gach, st AdEjo] JolA, B A3 FQ2LIDE 6m F X (pitch) S 7HA 1, wegkA g3% 7Msan. 3¢
M)A (2120)+= L9 ALA (213005 F53hs 55 WEQ2L2DE g3t 99 AMA(2130) = 717 WuF
glolE o A& (240)9] 7] wivEeloly A& -4 (74Dl F-2Evt. shube] dEjell ol A9 A
212 (2130)E &7+ M)A (2120) 2t 20) ] He] o] sit}.

T 22a ¥ 22be oA AAEH(780)F FASHAl EAI S

Edoelth. = 22a ¥ 22bol A, & 7]T(260)=
At o HE AL (250)0 FEE o] ek, A, Aol HE 9F, 4% 7]F(260)E &= 22a 2 22bo]
EAES] A gk, FE )T 99 gRE dE 5o AdEF rpo]l=(270) WY Ad YTl TAMYH
o},

Z7)0l, % 22a¢l =AIE upe} 7ol o ¢t o] AIEE](780) o] B EFBA oML (2283)E F7F AR (2120)
ol ofqt EF(2225)9] e (valley) W, ozid] ot E=(2225) 9] A1 $Xof] TAMFHL. 4 E
#(2225)> F3F AMEFA(2120) Aol G, WElE oY E(2225)9 29 Wil fix€n. 7 F5A4
o MET(2283)F A oMET(780) W] ¢H(2282)¢] A1 wHi-oll s A7bsalA AAET. H(2282)9 A2 ¢
Fe= RE ¥ Bggl228D)d dAdt. BE ¥ JE7(2281)2 ®H (15410 A H o] vk, whebA], 9F
(2282)2 RE (154Dl JdAHE. = 22a 2 22bell oAM=, 7] vy EEOlE ofAEe 9% (741) U
o] AAHEN ahEo] B F UAEF 7T wiyEH I oAlE] -4 (741)0] FHEA Hol Ak, A=
upe} gro] | 7]+ wiuFEe ol ojAlEe] - (741)> 99 A (2130)°l F-2E T}

AL 1A A=, A2 5 9 o5 (543) Wo] A oy 22 P (1601)¢] FFEar, Al dgee] vxa
2-81(1400) W9 Z47zte] fz=3d HgHh. & FX AAE(300)7F AY AME (33Dl 98] A1 $1A
(& 222)2FE A2 A (E 220)7H4] A (Zload) WHg H9S5o2 olsd o, 7|7 wivEdelg oJAEd 3
A (741)°] A2l (Zload)WHE o]z H ).

2 FTEE A4S (2283)7F I H/MEEA ke gy w(2284)0] 7] wivEH elE oS (240)] 7]
yEG )] AMET A (74Dl A", upEbA, A9 ARSI (33D 7F 71 U EH el oA EE
SH9-A(741)8 D952 A (Zload) T ol A o, I A (2284)2 H FTEHE NS (2283)F TYLT
A (Zload) THF o) EAZITE.  shube] ol JoJA, A7 (Zload) = 3.85 ino|t}.

(22830 B F54d AAEZ(2283)2] Al @y JArbsstA F2Ean, (228302 4 EH(2225) A
< Fgsitt. wEbA, A FToA oS (2283)7F 950 R o|Td wf, F(2283W)2 4 E(2225)9] &
Zg FF3g. T, g E(2225)3 dH EAE(2284) Aleole] Azl A FEE oE=2](2283)7) U9

N

N
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[0254]

[0255]
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2%tk O A, P ESAE o AEF(2283)7) 4t E€(2225)9] WL (2225R)E E}aL
o] A EF](2283)E & 2239 TAE Al TAMOCZERE] & 22bhol] TEAE A2 ZAMHO

AUsD & 17 HHH%EﬂO]Ei o A12a] 594 (741)0] o|5F Aurt © 2 AN ol
dAe vy #AA54DE AT wUEelE ojade 9%

(74D)ell i3l A A 9

4
A Ted A= (2283 g FES olssty] He, = 22¢¢] AFAl AlHE(free body force
71‘:* %%é of 5] (2283) ] Ao} oSk E(2225)¢] LF-E =ASkaL ).

diagram) & #Fx3t}, = 22¢&

7 F5d ol MET(2283)7}F A (2225)¢] 32 (2225R) S1& ol&Fol wat, ot E(2225)2 % EY
(2225) 7ol 2= (F_wheel)S 7}&5} 2 (F_ whee1)° Aot EFe ojs) 42 wakolty. B ¥ (F_wheel) 2
Mol Awe = ZE 2 (F_retract)¥ W38 (F_long) 02 o] FojAt}. T HZ(F_retract)S 4 &x oA

BE(00F AAZOE IFAZ AN AHEAT A9 Yo sl B Folth. wirHow, o P9
LA A 98 8 Fatk RS R o8 488 £E 92 A,

B Ted o= (2283)7F Al AAZFE A2 AR olFdel wt, FHFH(F_long)ol HlHsh=E Fol A
T o= (2283)0 ols H(2282)l AEET. o] FHFH(F_long)ol MleElsh= 2 ¢ (2282)3 RH
4 Bef7l(2281) Sl RE #(1541) ol H-EHt.

A, B FEA AL (2283)7F E(2225)& wEl o]Fdel wEl, 271 #geo] A FTFH o
(2283)°) o3 FyAT. 7 FF5d oL (2283)7F ML (2225R) S olEdtn AT wek, 7
oMET(2283) EH & 7E(Zlcad) B}t ¥ & AvhE d95e= vtk o7dd, 2y (15412
(Zloadt A)WHE o]ttt meh, 7 54 oAEF(2283)7F |Z(2225R) A& °lF
AL (2283)= T UEFH (F_long)ol vl s S TE (1541)o A&slar, o= 2
g OAaF(545) Aol A EE A1 2 A2 AZF (1601, 1602)S FFAIZITE. A2 2}
(1601, 1602)°l o9& AF¥ FEo ZFolvk. AFHE £2xP(1602)e] o ATEH= F &

(160D)°ll o3 AF=H= FrT .TE EY T2A(545) Aol ZHelzl A2 g ti2A 2(1400)
el b2 gamse Zhze] Hgdn., AEdh vl o], dhupe] Ejel lojA, A2 oS 3.

B2, olAL, F& 7TV AAH o] xS0 UHEHA &7 Wi, F& 7197} *éxlﬂi’i
< wjol gk A3},

& o22d B 22e= RE #(1541)0] A2l (Zload) WHE ol&d 7|7+ wiuyEHlE o4& sk (741) 9] el
el F7F Ag(A) ©HE oled Ae =ASaL 8 stupe] Fefell glefM, F7F A (A)+= 0.212 inolt.
o] Fejell SlojAl, T 22d B 22w H FTEH OW]‘§31(2283)7} 3w h(2282)9] 9 ©EIF ol
A7 A (M) Fe Z=AsL k. o= & ool st = o= ol

g2 Fddo] oA, A FTeE AME(2283)F, & (2283W)0] =ol(A)E 7Hxl FE(2225R)E AE o)
H(2282) 2 Ao REl #H(1541)0] A(A)ET ¥ Z AYE oA HEF, Aold dolo mul
oF(2283M1, 2283M2) (% 23)& 7Hd F£% S Holn, wi Melxgow H(2283W)o] Eol(A)E 717 #
(2225R) & Avhz wf, 4(2282) ¥ ZAFAH o g RE H(1541)°] 7 (A)ET B A2 AgE o5t H=
Aoldt Zole] mulE ¢F(2283M1, 2283M2)(%E 23)% /M F£X QS Aotk. AFoR ¥ 224 %‘
(2225R)7} =ol(A)E 7FA = A, oA F(2283W)0] Al EAHOERE A2 EAHOE olFd o,
(2283W) 0] E=(2225) sl 23 o A (A)RE Mg Tk= AS dAlsta it

22f% gk E(2225)9] shibe] FHlE mAIG mRlolth dgk E@(2225)0] A5e] @ o7} ® 20] Fol
o,

N, oft e

[
(6 [H

(| m

JHU

e [l

rlr rﬁ ﬂl

™ H
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[0259]

[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

S50l 10-2384055

* 2
REFERENCE DIMENSION
NUMBER
Home 0 inches
P1 0.05 inches
P2 0.33 inches
P3 1.14 inches
P4 1.92 inches
R2 1.80 inches (radius)
R3 5.00 inches (radius)
A3 171 degrees
A 0.212 inches

(2225)& kel AL alteonyiy A2 ddHon s FAYES TAEY. w22t
B2 (780)7F gk Ea(2225) AolA QNFOE AL GARNE A2 GAR 0|5 we] FHe 1
dlzolth.  HA(2280)2 zzte] A4 AelAe] FHAS vehdth, FEIL JT wUEelH o4
94 (74D 9 BFoz g,

X _I‘é

of ool A, A1l EAHL 0.0 in®] AY 7Aglela, A2 EAHL 3.85 in® S Ageltt. FHHLS ¢F 0.0
in2%€ 0.6 in7HA llﬁxﬂ,_o_i 718 &, 7AFE 7)e7E ¢F 0.6 in2HE 2.2 in7lA AXAA o7 AL
A Z7pekek. oF 2.2 inERE 2.6 in7tA, & Z7tsle] Huizlb @ kS, ¢F 3.85 incllA 0 o=
gk, 3.85 ine] ARl Aol 2.3 1bfe] A2 dskHel =Edth. 3.85 ine] A} 7oA, A2 d%t

2EHLE o] YRRl A Hulgtem dFHER, A5 el oW F7HHQ A= AlwsA &= o]
e A, 717+ ©& 4.8 in o] A} zloldlM AMEtENE =Edv. wEbd, yia iEﬂ(MOO)% 71
Hol AMuEets wAaurtr] dol & djtea, WA= AR(0)2 a3 o Fady,

2l A (2280) 0.7 A FEE Edo] A7, o] JAIZFES 3 (2280)
of wet cskel s utebA SHAYIE Y EY Zmutds ATk o3 dne dHdA, d9s 5
7 olAEelek 54 Awe 8 g vl dig $55 0 A9 ARE AR - A
= 23E Cgt A= (780)9] AAlmelh. qh(2282)2 A FE A olAl=(2283)9] LAY Wit (2283B) ] Al

CHE(2283A) 0l 3 A7MSE A AA" A1 ©HE(28820) 5 7FRITE,  9H(2282)9] A2 WHE-(2282B)= FE # H ]
(2281)0] dAAFL. ZEH = HF(2281) TEH F(1541)0] F2HA),

s
v}
b
ol
i,
i
i)
L2
r
(M

ol Fefel 3lojAM, Al EHE

r
ﬂ&
~~
[\
[N}
o
w
=
—
~—
rlo
L
r_El
~~
[N}
[N}
o
N
N—
2
X
2
N}

o A
AE el AelF Aol AAE AIAL, 58 A5 A8HE UL FFFAE_Long)o] Mol el
Zho] ol QloiAl, uhel(2283B)¢] Fge 2ol BAE 9 F8eum, Ay TPFEL we Ao A
37 fla) Bad AEE AFIES AuHr

LA wht] (2283B) 9] #12 ©@H-(2283C)+ B(2283M el 3 d7bsatA A4t #(22831)2 of|f E=H(2225)
e Fsek. LAY ulr](2283B)9] FAHF-(vertex) ™ IHW F(2284) I HUMEEA AZF=EY. Y A
(2284)2 719 Wiy EHCIH AAET(240)¢] 717~ Wiy Edloly oA EY sh9-H (7410 178 F-2grt. 4
B (740)9] A1 ZHE 9(2283M1)2 & (228302 3A FAlo=RE LAY wlt](2283B)9] HH -2 3
FATA AxETt. d NS (740)9] A2 ERIE QH(2283M2)2 9H(2282)9] A1 wH-(2282A) 9] 3 FA
o 2RE LAY ur](2283B)9] FAHF- AW FAZA AFHTE. Y W (2284)F EH(2225) Atol A=
agEo] 7] wiEell, #(2283W)°] AFoE WX 95 olEFe] wek, A FTEHE oJAET(2283)= & 22b
of EAlE wpe} o] s|dstar, wmeka] REE H(1541)2 719 iy EHCIE ofAEE - (74Dl diE] W
Ha, 7 A3z 9 (F_long)o] FE #(1541) W] A~23 o5& o ZHgdr},

2

R .

¢

T 2300 SlolA, elsh A= (780)= HERE oSk Al VIgrE EFRT. A siAl Tl ddh Al wE

_36_



[0267]

[0268]
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[0270]

[0271]

[0272]

[0273]

[0274]

[0275]

SS90l 10-2384055

(2382), <lsk sAl @M (2385), ok At o(2386) ¥ ¥ 2EH(HEA, = 4dav WA 4h FHFR)E
Fastnl,  olgk Al WE(2382)2 At Al HE(482)2] B dojt}. T 230 ot sAl W (2385) Aol
Al A3 Ei% 7heHE (% 230 disl AlAEF), B(2388) 54l HIEY AZYE TAHo] QA gk}, o]
7l %S Aol ot Al W (2385) Z ok diAl ME(2382)S HSA
EAA(EAIE el FAA1717] 98 Easit.

oot Al oh(2386)2 A1 ©E Z 29 wWE-T gu F(2284)°0 I H7FEsAl AZE Y. E9 3 (2386P)°] o
oF Agt 9h(2386)2] A2 T = A9 wyo] ATt ok A 9H(2386)9] A2 @9 £ o] 9 Fo
oot A EW(23865)0] dtt. o] FEiell oA, dt AT EW(23865) Y EF(2225)¢] HEH-O] 47
olt}. gt Ad 9h(2386)2 A H o] AAHT}

o oF slAl =M (2388)°] A1 @ = 29 o] $a7 ot AR h(2386)°] A2 wy-o] =¥ ¥(2386P)
AT, A A HE(2382)S ¢k aiA BB (2385)9 A2 WR = 49 vRel AdEoe], 4AY HE

el Ak, olgk SiAl W (2385)9] A1 TE-oF A2 @i AfololA], ot sl|A] W (2385)%= a9t A
W (2385)-8 AAH (fulerum) & 24 7]53k= = o2 8l ¥ (2383) Aol 3]d7bestAl F2tgrt.

o] ool A, dqt Al @M (2385)= AAF ] (Y Al ME(2382)9] & FHHE F)H FHFaA%t =
B W (2386P) Alele] A=) Atelel 7] wiol 1% #Melrk. o] oolA=, oSk aAl HM(2385)7F 15 %
g2 o] AR, ol WA oAjoln @A H = oJwTt ofyrt. e FHlel dlolA=, 2F dH
= 3% W7t AH8E R S Fovk. 2% dWe] ASole, ok AXHI 3 Afele] RS, 3F ¥
HM o=, ol XA Fap Atelel 912§k}

A AAAEE (331)7F A (jamming) FEI7F HWH, & 71726007 AA 2 F AE
ofF gt} & 7] (260)E AASY] AR, AFEARE oS Al ME(2382) (% 24a)S
3 AlFEE el $Hste], A Al HE(2382)2 oAt Al B (2385)2] A2 @ AgA 0, o
oF @Al = (2385)e] A2 T Ao ZHgshE Fe ol @Al #M(2385)7F HBl W (2388)S TAOE It
of, 4k Al dM(2385)9 A2 GF Ao FAE GO A ¢H(2386)9] A2 Tyl AR E¥ 3 (2386P) 2
2HRE AN AAZIA wHET.

Au 2xedo] 71 wjUEe ol olalEel a9 (74D BE W(1541) Aol AR 3t, 3L - ol
iAW AgEcks A4S AVl T A, gk Al @ (2385)7h Y AT H(2386) 02 NE AT
zPe
o

52

S 31 cgreo] #alH o]
FAGG, g e
o

3
yal

[e)
—@'—E

)O
=

ol
2y #(154D) S ¢4 F5 AR FEAIH.

R FH EAMNME, oW AR EARA %, TF FY U2AGI5)E F1 U265 RIE 2
AL, EE, A AN AW 2F W 2] s 2FMUIDS, 1T AT olHE ol4el(250)% S
71F(26008] RETF BHE 5 S, FHEG, oW Algel £ /1TE FHAD W, F% 172609 9
9 Wk Aol ohd A%, cgtElel flm TE FY UAA(G45)7 AFHe] YA g vrd sue 97
5 bl e, Awert 4% 1726009 99 HRE AAsE BE,

% 2bE elgh olWRel(780) ) AF At A 1T @ FAANF wASE Gk, AT oHE o HE
(350)7 71 AU EAIE o A2l (200) ) B2 W, 17 AUEAolEl of kel U0)E AE IR o
W (2508 EAZ AASHE AEE AES (2000 A5Fh. o] ATol SHse], AEBH (200 71T

Wy EeolE ogEe(240) 5 THSLE olFAY]= REHE AR

719 22 o5 9 (74D oAy EF(2225) 4o ok AF 21X (2326) Kt 20 o whEA ZFHoR
olzgttt. ol A9l AMEA(2130)7F T3+ A (2120) Kt 28] o el o]Fsly] wiEolth. o] FEjel 9o
AL dlsh A A (2326) = Y E(2225)9] A9F-E=NH AgHEn.

webA, 719 sy Ed el oEE - (T4 o] SHFo R o]F 3
oot A% 4(2386) R 7 wiUEClE oAlEE 94 (741)9] é L= olsgtt. wabd, 7] T
HEdgely oAE" a4 (74D)0] 29502 olsd i, o9 AF ¢H(2386)9 FW(23865)¢] <5t EE
(2225) el oSk A7 2 (2326) ¢ A&, 719+ Wiy EHCIH ARET 8- (741 0] AEA <9
2 ol whgh, ot A #A(2326)7F ok Ag 9F(2386)2] EW(2386S) Aol A9 Wke] FwErHS 7
g, ol A FEA o4& (2383)7F MEd wiel o] RE #(1541) Aol THIEE S AE&A7IA wETH
TE #(1541)0] FEHo o5 9 WEFoZ $X|(Preload_1)E ol o]l wal, o<t A 2 (2385)
Aol TA(% 24bolM = B S )7 2 #(2386P) 3 Agtshh.  dlk shAl AW (2385) Aol T BH

ook A3t 27 (2326)= £9=o0=

_llN |
lo 4

-

mo
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[0282]

[0283]
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4&(238613)011 AR F, 717 dEdlE o 97D, 2H A54)] 914 (Preload Dol 97
2 olfdth ogEe] Age of el glojA A oW ofHfel (25009 FH A 2
9 it olWE o A8 (2508 4 Foli dlgEo] B ¥ UxA(545) ol FAH.

% 23, 24a B 24boll= A 7]E oldlsti=dl BRI QAEN EAFH s Ao folsor ). = 23,
24a Bt 24bo} AdE HAl 7L &= 22a0] et CA]ﬂﬁ AYE BE 842ES ¥et

% 25% G 1T AA A FAE ANtE £8 3N oA G0)9 Qe Adwelt, F% AT A
A BE AAL AL LA AYRE AEAIIE A AT, ] H2 AT % U e
2F AAEZNS TV, 8ol SE AN el = AN @ o).

T = 2F(2437)9 b2 RE (154D YHoZREY 99 WEgo=w AFEY. = 17ad EA
HM o], B9 sl 2% gAHE(1757)9] Zrzte] 4 ol HE o AEZ(250)2] 7Hs wl](651C)9] ¢
o 2RE 75 vy (6510) VR 99 Weko g AFHn,

]
R

Mt ol e o AB (250)7h 4% 71T wUEA Y o 4Ee (240) ol AHH:, ALT whsh go] et
o ATHOE AT W, AIE UESDE HiF Y SIBEAE0 HiE APH ZAAGED U A
9 EAH AGh, o] EAMNA, = 2FQAINS B 2F AAEZA757) Hel A

%aL, 7Fs HFE(651C) At ol HH 421101(651) ol A AH+EAl ol sd = A

kA, FE 7]197(260)7F AEd nkel o] A of§H oJAlEE(250) el A = vk, SpANE, A2 o
rEo] e 9 A= (543) el AEEar, A ofAlEYrE e FHNE W, 59 st= AF
(2437)0] H=9] st= 25 fAEF(1757) W2 A (E/D)ste], 9 = A5 (2437)0] 7hs nEH (651C)7F
o9 e oFdts As WARH. FE 719726009 A= Ths v (6510F o9 WEFeR o]sAl
Gk, A2 o] RE H(1541) el A8H= A, 5o sh= A55(2437)0] ke vk (6510)7F
o PR oEFshe= A8 7ﬂJJr o2 Fa 7]7(260)9] AAE= Aol HAHE.

]
A&

4o st= 255 fAEZA757) 9 AR GA] diAjoln st owrt ofdth. thE FElel SlelAE,
o] e AF YAHS757)0] AREEA T L gl B4 = 25 (2437)2 7Hs vt (6510) 9
S HEFse], 7HEs vt (651009 29 W] oS WA g,

B, 5% 71T U EAClE o 4Ee)(240)% WuE A (7T4D)olet AHHE AT U E ol of 4k
94 (741) 9 BE #(154)S TP, 2EH B(154DS 99 (74D s OBl sEA AdH

uw}
g
Bge] Shm 2F(2437)0] RE| BA5ADS U9 W] FHAG. BEo HE ARQBNE Ho® £%
:rL

vy EH olE AL (240)9] 3H9-F (7410 Wi A1 XA A2 XX He EAAAPE F k. HF
= ~E(2437)0] Al EA| M QS W], £ 7] T7(260)7F 7] wlyFd ol o] AEF(240)0] tiE] 9 P

AAsNAE 7 ATk, EF = 25 (2437)0] A2 EXAMe A& W, & 7]T(260)= 71T Wiy Ed o)
Al

2] (240) e =5 E AdaAE o+ it

X 26av At ofHE Al @X](2635)9] 44 *M]EO]DP 2t ol e e A 2% (2635)E A @)% (435) 2
shube] oFEle] dojtl. A o HE U (651)9] HEH TR Ao 654)0] At ol HE &A= (2635)2]
%)

=

H(
A9 dRZHEE AFE H(26350)0 AFE ). "L‘FL Oi B Al @x(2635)=, Dl A olHH Al #X
(2635)7} At oY oAET(250)8] 4t ofHE Z#d(651)el el A% 2 AFHAEA A8l
REZ, 719 sy Edely oAlEE] a9 (741)¢] # o] FrEh.

At ol HE SAl B A(2635)9] I AA =, WA (2635)2] G FEl XA M (steady-state position)e] A
g o= Axuo] AHEo] gtk A F(2635P)0] A oAHWE A #X(2635)9] T dAE
. ®H #H(1541)¢] %‘r{’&] T E =0} X (Home)oll S wf, dzd] =¥ #(1541) ol ojufgh ot
3 F1(2635P)2 Aot o e slAl X (2635)7F A ol WE] T A (651 ths] A%

AFAAAES AW AL AU g

o HE oA EE(250)7F 715+ wivEHelE o] A —‘ga 240) Aol A= . AZs vl go] A= o
EV)L 7177F dgre ) oAy 2E #@(1541)0] At AE 71T el 99X (Preload_1)E ©]FE w RE
(1541) el 28515 A AL AT, RE A(154)0] 94 (Preload DE o155 o, A4l A Ao
F(2638) % A5 o= o|sHrt.

EH (15400 HA(Preload_Dell & w, v ofWE Al eh#(2635)2] ¢ ©5-7F FAIH= F5-ol=,

ahurel akefel QoiA, weele] e

wE M1 2 o
~

i
[» 18 =0
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[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

SS90l 10-2384055

] %(263513)01 A ;A 2 #H(2638)J+ AEFstar, o]zlo] At oY Al X (2635)7F At o] HiH
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