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23 dUEelE e M AAeolA, FE §UL 6 AFE A/ED AN sl AN F, oA, W
A F3 6 ARE ASEA Sk A4 Fol A6 £UEe] HAFI AAFES FARY. LAl o 7
)= qlite] gols)itt,

A g

S A, B47 )7 AFolelH AE} MAE A2 wwe] ot 94 % o h9Ae A YA
of AT AEdols EAAT £FF 9 o] Aejdols FAA B $A A FEE wys] A
A EEE AEdols FAA Adshs 47 w Wng o = o wel, 237 /T Aol

AFEE MMy S, 94 H Bvel dgd dEHom NATP wdE
goltk. o] welEd ¥ A74do] 50mm WA 135mm, HFEHASHAIRE, 90mmel €EF <l
Askar A6 2RIES] BAFI FHo|th. ojgh & AAldelN, H wgtAeAE, o4, T4, 1A
L ez 719 g@AE Avjelth. Art, 717 29 ofEE vy EdolHAl &
zxo 719 SHAA =S AdAlge] vighA sty

AR Aol QoA B )T AFololee] AEE Ale £AES] HAHI A FHom WA gl
L 03 AY WAEFA F& B4 /1T AFelolr e G W o] Fulstu, o] AE ¥ ABY mx S
B WAUZE A1 29 el Ag £A Fuold, Z Ale £AES] HAFe] sl v wFoz Ao
el B2 LBl sl AT 29 oWHE 4 ¥ RYRES o] vk wAEF Fe QFololHrt A
ool AR M (centering) AT, AT} o] FAS N4 A6 ZUES FEOR FF
A7 % S Agsd, AR 2AdAE [T ZE 2Ad JTE o5 9% A5 AAg
Agetel 7178 HPoz 44 L BN & Qow, oo o) Bl Ul FY WFoz 4 L FF &
o AARY. A Qe s nEAS A8 ANHUT, 7T 0 A5E FA A2 v
el zhasQlek

AZY iAUFE] AR AN, AZY AAVEE HAEY Bol AS0] 24zt wAE St olael A
g clabel s, o n] AN, GAA EE olEe] £FES ZFWH o] A4 trlelsi D EW ol
SE3 gE EWd AW oz PHEE Alo] mEAu, A4 A s /1T 28 olWEE 247 7]
T oAFololEe] AAT 4 Atk of AZY HAUZE A% okl 8474 7T AFeloHE Y= F o
of Ulg £ 982 FaAAE, ol B8P AT AFolelest o] B a%d Bast ¢v] Wil
NFES HYoR 4% L FeAd F b, AU AHT we g AN, AEE T 29 4%
ool gl Hgoz WAR AZY SR 77 A AFF FL WA PO YA e Lol 1
FH(groove) & EFH, oi7lolM AZY WAUZE AZY FH3) RRUES o]y 1Fn o WAH
4724 A (slidable catch)® FHIE 24 57 WAUZoZA FHEG. oldF Fulo] A= 2 57 w7
UEE A AFololHEd BEste] AAGon Bestn, AHe|w, VAT W A% AF AA(quick-

coupling connection)g A& 3},

FEE, g EE AAE A4, b9 530S A% /TES 99 AsHe 45 WAURES 4% &
ol e J17 29 ofgEe Loty WS wERYNoE fgetn APon BFAY|EE PHY Loy
AelAg Tgach. AEZL A6 £AES] AAHE wet A A%, Svbols AGAE A= o, F &
Wgom Qgshe A wue AE Fo| FYoR WA=t Aol wEAs. oo oa A% f3l dolt

>

Fad F Qv Al &% dAUZe Seold A TE Fud At @ ANE TS A
shgraith, oled@ @ AME Leteld ARAe oa i Lebeld AUAY AdAE e 54T 5

uhgr R AAdelA, %737 717 AFelelEE T A8 olflEzt A% filel Astsl FAHAEA oy
g AEs) 98 £A 9E718 T@ed. Al 247 2T AFelelH: AT 29 ofwEd AT
d 54 AW Am AE osl 4E o gRE TR AEs] A% Bed fud 24 A

A AN, S 2R AsGe B4 7T AFdolEzt AN ZdA] 6 AFE /22 AA
od) wEE guol weh 2R vlUEeolEd] o A W WY 44 Aed 4% REE 2FHES 74
3, 4% 2R AAUE 5% RER A8y 96 244 7T dFdolEd wA® A% Fue o



[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0063]

wowgel e el X Aol Auss vhel g S 23 Aag e 23 yEdelgel ofw o
8 Fhsd 2% 844 )7 29 FAE) 9% AL 244 AT 29 oldeel B Aol o o7
B dvol wixE 29 AU 2t A9y Aolxs), Aelxe] o WAH 4Y Fue zHw
of 2 AMEE 5% B47 717 2o A5 WESR, 2% 247 717 296 Pe sl 9as
5% AR el 2% e 23 uEdelee] 247 77 Feolee] AEs dAEHth

E AES 98, FBe UE B4 7750l dad §E2 8 o8 Assth. o J7e gree
Folajel ofe) 2AHES uHo} gt AE PRI A4 B4 FH EE AEEQ AY PRow Tyd
S oglom, o dwe 717 AAle dve] ¥ el Adle] @E AT, ¥ A6l AN ol
Hol sl AEL sheso] o= A5, o] offEE A%w vhs} o] =R vjUEelEe] 1 7179 of
W gee] a8 YRR ASE 4 Atk o oWHE tlg AYSUAE 2 TS AT, o] wie] v
5 ARG A 7 FEG AGEE A, 71T 29 oliHE 4E® 22 AWl Agsel A o ¥

So TG B fH wrugS e

T 29 oEE 2% 247 717 FAES % slel=e uR 9%F FF(hol
Aspe, ool A WAES Flol= ol BFSwE A bssth w247 7]
Wepow Bavlel MAES 2EeY] Sl AolsniE B2F Zetold N

9} old W&3l= & 2] e~ 5h ADsls, geo] A% &
Hol dig 778 AAsAY BYste 49 &% AES FHd] 98 Frle % wAS AARNY. 2R
U FEeolel Aol ojflEe} olo] tgsl: AZH triel Hitdl 71 mFk Alke] FAaE] A AlE AIE

tutolzel osl AHE AY Aol ofsl AT 29 o WS
PR Aolng Aol wAW st ool PAY LaE EFSHE Ao

é?j‘ = H}%Z—]?‘S al, 7&';(]'/‘0 [ATE
WA AT AFoolE el AT AAUZ G A4 Tl zsh 247 GFek Aol widast. o] AAl
oA, 719+ &8 ofElE 5 7T AFclolHEAEE ofHEE Fsty] 9% dnE o Edsks Aol np

Aet FEA EA ANE o8] A1TE AEa] A3, oRHE T 28 o ATE =4 43 A
9. At ofEE A¥e 29 AdE] 944 /T2 Ads] A8 AT Fu o)

=
AEE o E8T

gt

)
o
>
o
1o
i

d € 22X A2EE BHolgy. o AES H
G 25 wjyEd o8 (robot manipulator, 14)7} wjx]% o]
ATk = 19 delA, 988 =X AAE(10)2 =RF B9 Ales fs AAEn. FHAH ST FEd
k2B Z<(surgical master console, 15)& F2AI71aL, o)Al BEA(A) o] FEti(12)d A3, S
2] ®7+7 719 (laparoscopic instruments, 18) AEZ} Fel EHo](16) 7l7teldl A k. =28 wjyEH o]
B(14)= e F79 544 7177(18)5 Adsta 2 7bes 2s e AAAN7I R HE =4 s=
= AAdw. Fe T, 23 viuEdelH(14)= Ao FR(=Al Aol Add st o] Fad viiH
ZE(15)& Tl 3 g ol fHefrH(S)dl o8 94 F(tele-operating)drt. 988§ =X A2T(10)2
o] 3g Alzol Fefol mep dnbqor SthzbA o] viyEeelHE, BEd 2tfe] Ha FAHCR ¥ EER A
2 ¢ F A sde viyEdelH(14)E EFet= 988 =X AEFH10)9] 7ol = 20 dAEH.
Lol E=AIRE AJAEI(10)2 Zbzke) i wuEdolE (14) 9] Vel AAE Hol wolA wlA 27

(laser range scanner, 22)& TH|gtt}. o]E #o|A #XA 2MY(22)E FsoA A B2 A

=
T 18 HAx M3 1002 FAS 9ukd 9y 27}
2 A P)7F FEd(12)] 79 A3 2 E@e &

f

N



[0064]

[0065]

[0066]

[0067]

[0068]
[0069]

[0070]

S=50l 10-1375206

= 98 AFRET. & 32 YR8 22X A2HA0)Y e ZAA fEls Fdse 23 viuEdielH(14) 9]
kA etk 23 miyEdelE(14)e Fede] nige] & Jtsatal FAEA & we olF Thed 71
@)l gk, e #AFA, F, 715, ¥ ZHA(F: Tool Flange) 2 HAAE 717 H(LIT:
Laparoscopic Instrument Tip) ZFA & % 3o EAET. ¥ 30 EAE A o], 28 wjUEdgoly
(1) &= vEdelg 4(26)3 viUEH e &5 (wrist, 28)S E33tr).

T 4dE 25 oyEEHelH(14) 9 F8 FiEEo] EAEn. 9H26)S AAA o FAQ FAR(27)¢ 24
o8 £l FEFCE Zerh. FAR(27) de 9H26)Y dud 7R (24)e] FAE AL, &5(28)2 (2
6)°] A2 ©E-Q FHF(29)] D] Fag. AeA 5AA 719(18)& Fs FH(30)0] £5(28)9] T
ZWA(32)0 AZAET. = 3o AR =Z XA AAH, 4(26)> 3 DOF(Degrees Of Freedom: AF%E)E Z¢
I EE(28)2 2 DOFE zterh. webd, 23X siyEdoly(14)= 7|24 o2 5 DOF &3 iy Ed ol o]},
s B0l FRd BAA 717(18)F Holwd H& AR A7 ¢ Bz DOF7F AE FH(3
0)el o3l AsdATt. 23 wjyEIH(14) & AF F3(30)¢ DOFS 42 ol#fo & 59 A9S F3) ¢

2 oola g 4 s Aot
&= 59 7]8kehA wdlel] 7 & mAlE A o], ¢h(26)2 ZEFE EF(P) JAE( B A4 AT
ZRAE)R Al ZJAEJD A of&l 7154 #d dddct. Al ZJAEJD = 715 F3WL0) o3 7]

=]

B

FAQ 2 &g wEt ¥ DOFE AFdch.  weha Al ZJAEUJD 95, &
FA(L1) 2 old F&¥E F&350= 8450 71H(24) 2 HAL0) sl 4 A
. 1H, ZJAE(JD)+= +35(27)Y 3l #HE(revolute joint)el Al
EU2)7F Al FALDE (26)9 EAAo
1oz FAolth. ZAEJ2)] 93

el d4dd = 3. A3 =Zd5

2o
e
Y,
fru

o
)
—
A
X o

T

30
o
)
i)
=R
ol
(o3
v
o]
il
i
o
o
O

Norfo oot (o 2
m
N

oy 2 W

ol

5 o m
L E g
=2
re
i
&
id
©
]
N
@
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ro,
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=
»
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e
i)
Y
|
fru
&
ot
0,
4
i
=
D
ok
P
[ww)
o
=S}
Ll
2
o]
_0|L
2
o
{u

PO o G O\t )

PA(L3)e 3 Wy o < (26), ¢ ATsHAE, FHHE(29)9 B X (reach) & A% WY}t
A g, olE #HA(l2, L)' EF(P) XJEU3S A 28 vuEdelH(14)y E2dxo=z
7Fs 3 A|B.(jib) T+ E(boom)S A 3T},

|

o = N NN
¥

0 i 2
2o o

ot

o
=,

EAIG kel o] Wi E 279 #F(P) ZIES dhte] BFR) 2AE 3, 9H26)e HAHow

Foll tis) 1 WX DOFE ztar, 2709 42 Foll digk 2 Wzl DOF7F ¢H(26)e] ARt wehr, 2%
IEdCIE (149 H26) 9% FuE 2ev. 5, duFedelHne /7o P ZaEg-sa-x
2]5 Y (PRP: Prismatic-Revolute-Prismatic) FE]e] Y& 22X F7Fd £, o A3, 3709 A1 %<
EJL, J2, 13)= 9% #HHE(z, 6 , vl Z47] G, AN, 2= SAH(ES o)) FHEela, o= A
(= B9z #Agolw, r& AP dF(EE whg) ol

4y H

L X

=
M4 O

T 50 ZAJE upe} o], £E(28)2 2719 AW RJAE(J4, I5)E %I, s H9(30)L e A %
A ZRQE2, J4, I5, J6)E AE FH(30)d F2E A$A B 715(18) ] Wk
ZRAE(j4H)E HAWDE FA(LD Adste, 2JEU2)9 3| Fol| HaPst 2Ax
2 E

==
A7 FHehs 2425 A AT ¢ A o webA, 3d x4

= d HomA, 3)H 2AEUHY sAFe] IH 2RJIEJ2)9 3dF4 ZEFd £JEU3)Y WX
o & FAgE HAy Fdoeltt. I FJEUSE FHAWLH)E T ZTAUX(32)] AAdst, ZJAEUL)9]
s|MFe A AAHor A FE wEl T TEA(32)7F FEHEE 2AER I IHT F
stk wEbA, 3 ZAEUS) ] 98 ZE 59(30)e Hx ZHpitch angle)S AAT £ grr. HAE H4
(30) HA(H)E T &7 THA(32)o] dAHTt. 3H ZJAEU6)Q] IAFS 2AEUD) S 3] HFHe 4
Aoz FHola, HAS)E FA6) Adet. 37 2AEU6) 3|HHFS FAL6)SF AHE 7]

22 g AAgsith. A 54E 715(18)7F HA(L6)o AZEY.  HA(LT)

H
(Lo 42 A 719 (7)< dEkiY,

& ol 7 3RS BETh
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[0071]
[0072]

[0073]

[0074]

[0075]

[0076]

S=50l 10-1375206

- &olata A& WyEdoly 43 FE A Al
ojgh & oY M 5L ve AHoRFEH ¢ 2 olsid = glu.

22 diyEdele ¢h26)e] ME s PRP 7|F8H A mE AHe FeEdl(12)(5 1 9 = 2) 2 #FY
FZro] WABIEE wix|E Eao miuEdolE (14) Alele] FE A A destelvt. AEd A
wel, 2R oy EHCIE(14)= 2xHA(2-D) A ulo] wed HAAl 7EEE FuE A A
(approximation)® 4= v}, = 69 7 2 ZA)e A Lo, (26)9] 7IAAN PA= J3+I2+L3 F J29 7}
74 fsﬂ‘;";]—%f dolo} Wafo] MR AXNAH R EeNY Atk A7IA, HAAAE F mH(enveloDe)fl
Z1AA HAe 7lekErd gl SEHAE YA Agalixw, o] s&HLE oA ERE o &

7FX

HogRe A AFst=d Bag I olof yek kA X (safety threshold)% w2 Aojr}.  HAZHY
w5 7 S99 8els e wE &9 uet sAow AT, S, EEHele] ¥ g
E57F 45 o] £5He] ¥ g &Vt AA Hr. %%(28)% B EAS FA(L5)e]
S oA 2AEJD ] dAA Z9Ael s A= 7h I3 WS 2te AAE ERislel os)
oA AgEn. v R, s F530) 2-D Rl ek FARE AL FARZe] 2QIE

o AU AN4AY SEUA) ) 24 A £ A FAE e} 4
&% 715k Ak Gelol oja), el
e 59 & . Al BAZ, 3B 94 %
B8 wAbdT, o5 o) Fe FolA shlehe v 23 wWyEdels(14)e] 3

o z= g TEShE Agoln, A
A FES] FrE Aol 3xYE xgete] dFAom HFErh. webA 3D A4S 2R iy E#HolE (14) 9]
H o] wabAd giaiARk = dart dvkE RS & 5 vk, olEg 3D Ak, B FES o
] Az+E )k E%(trlangular based model)Z =&AATt. 2 A, v =wddA AoHE A T2 A
& Wz HAE dugEs o3 A AT 4 Art. Moller, "A Fast Triangle-Triangle Intersection Test,"
Journal of Graphlcs Tools, 2(2), 1997. AAZ, o5 AA} 7]17(18)2] &Hl Alole] F&E HEL H 7|+

22 WA A (endoscope) & W53 7)o E3] A dsic}.

25 oiyEdelE(14) Alele FTE HES AdEe A¥E fd, FF& Fx HxA(common reference
coordinate system)ol] g 2= 25 wjyEwo|H(14)] X BaFo] A W] mjyEd ol (14)9] 91
A o]|Fo)| wAdAH(calibration procedure)E &3] AAET. 754 #AHANA, FE A A=
Aol A 2'lE #A wjUEYolE (145 BFAAIZ1L vhaE 24(150) 4o A4
TS Fa HJAN(S)ol Al Aol gk, 1w L ANS) = miyEH o
o2 A7 xFd] HAEA B ¢ k. thE AAJdEA, 47 =

5(28), #E 5(30) B AAF 71F(18) T Aok dhutel tis] A= thE F8HE 2
AE o)gdte] ¥ A FE A dAEE 24T F Y. 9SS EES &

ko

= ARSI = o2 AN FAelA EMe] I el Fde] Ve FAs] T,
il

A(26)9] T wEE v FHe 2AEUL, J2, J3)O AwE dFeelE o] fdE Ao selth. e
el B (dd A% EBe b 2309 vl o, oF el we, J1, J2, I3 3 J47F WStk F
e WA oS Wk ol J1, J3 ¥ J5&E WElels BA deS ZA @] wiEd ol dFoolE <] Ao
= MA"EG, oo wil, Aol FE(dAY, FEEAEE Zh= PID)Y HA S vhsE] Ao, g W 9
98t =2 9 xH(position dynamics tracking error), o], © 2 EH o3 AFE ST = AT},
Are A oo, 7IAEANAME ZJAEUL, J2) T Holm syt g5ad 5&4S s A9 Ay 1
TS AFEEE P12, LS S AR Ao FxAE ol g},

2

o]
& 4w ¥4 9/EE 3
1=

b

ﬂ

41:

M
i
ofy
Lo
p‘L
T
It
2
=9
o
ol

= oy oo

o o

22 oUEd eIy (14)9] 7]3e4 A mE thE 2744 A diF] dwgrt. A AHA, sjuEdely 7]
FOH7F Fed(12) 25 33 A, 600mn o])E Fi X =i &(26)0] (EHo]a7t A=)
ZRAEJ2)E A= g7l AR FF IdE & UAES FAFER, JHJAS)E AAEFHlA
(insufflation), #1432 7] ZAl(anatomic organ removal) ¥ FHF B3 5o FdL 9 =& (12)9
ArkE] A& A A2 vk, E, FAPIE FEWAE e 2R A&SESA &4 ¢ Uk F
HA 2, SCARA 7]8}8to] dzid] 443 3 X0l E=HsteS fAkg Zolo] 279 ¥H JaE A3
2] 3]x ZS1E(elbow rotation joint)ES 2zt AuH ZEUSE 4R oy EH ol ol AFEEH = sff,
Uﬁqgfﬂ °JE(14)9] 9Fd T4 &=5(23)S (P9 AlA =2 wixet=d a3 TS c}%ﬁ] Eagav b
E ade] Wbt A QA E(J3)E ZEY. E 20 & i A3 o], o] YFuel wf, X

}
7}%f& 2 &3 el SRS AAEHe s E53 A fFUe] AT SR8 ZJOW, 570

=
)

5]

F
oo
rir

B =
- ©

of



[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

S=50l 10-1375206

o)) wjUFE ol e (14)7F FEul(12)e] wixd 4 o).

FEoE dEell s = 7 WA = 165 Fxste] 2R vy EdolH(14)e] S o A AR

=72 7152 B 7 FEHE BolEd. 71N (24)= F utea(40)S I8, F onbea(40) 2] A
TEol AXE Ul el #42)0] 9§ ol Thed FxE A, ZAzbe] d42)2 ES dE Ee e
= sl Asrl AR AT e AWMU E =] 3t E(42)°] ddE wel, 71H(24)= #(42)9]
T AAAE=A Apell o8l Fade] wpgel haen. #42)0] IEH o, 2R viyEdoIH(14)E
oot 71524 £o olgd = vk vE A= 715247} olF Thed e uAd A9 dd
ol AHEAAY, 2 7|F2O)E AXSa iyEdelg (1)l dAE 7tEe] AHE =+ du. F owiea
(40)2 Fag 45 23X viyEdolg(14)0l F7ke] bgAde F-olatr] fs oz ¥ (4d)& o] &7 YA
Aol oo uAgdd 4 =S AT, 23 viyEdIH(14) = WA 7EA5) e 2E e T 715

B
(24)e  HF-zrET), urebgk(40)oll= E 9] AW Hoj(46)7F Tt ET. o] HoJ(46)= "Robot
calibration[R. Bernhardt and S. Albright, Chapman & Hall %38, 1993]"ol 7]A® A3} 2 =
dof oz 7]5(24)2] A&} WFE A EF AHEE= 3 wy gEFHE AASe 9%S sk, 7)E)

F

st muls AU AA3 7] el 28 wiyEFdolH(14)E 3 %2713 FA(factory set-up procedure) =
o| f’—éﬂt Ao frejgiet. Wk, 7lEe 2ol s BHY A 35 A B AE =gho]H(servo-drive),
No 2R A, o F2 AAEY] 52 AP o 2 dA A28 Ao] fule] digk A AES AT 9%
g(enclosure 48)5 EEsITE. w10 =AE D = 8o M F =AF A o], gAY BERAN)o] ¥
(LZ LS) Eﬂﬂ/] QFd 7374]/3 el Hslates A& AAE + =T 2D dolA @A 2=d(22)7F 715-(24),

Aoz M v ) Feel 23 UEAE (17} G5 R A2HA06 AHgEE Aol oW
= o) gele] 2R A1)/ BAMOR AR 71571 T PRP T4 H(26)S 2AT,
1 e FAHoRE Adst] AgHE WAFS HRES PARel 23, o Ha Az Fes 1 A
2 B0 AHgE TR £70 494 244 J17(8)E GRS pAdEt. %37 AAE 96, AL 9
B 23 v EdCIE (140)E st AHgEel nEeIAR, Az Fele] =R wpFEeolE(1)E ol Azt A
gAY, o5 2R A2WA0AA, 27 Feje] 23 WU EIE (14) Apole] Fa Aol W thest P,

- WA I EECIE L (A BHoR) A ZE AR 3600 AL 8B a6 B 2AEU I
el ¥ Aok 750m) .

o EE EUR 3600 HAL asme Jo U 2AEUH FELE] ol
O ool 34 F el A FH71E ALeshe] gAw.

atol, A2 Fu 23 wjyEdlelH (14)o] izl A=, ol A2 FEZF US 94
, 2ol ofFcllolBE E3Fehs AFollolE §h(26)9] RJAEUL-J3)] T wBE AFAS

A A dAFoolHEA, & AL % (P) ZJAEUDE & 23F A3 F6G0)S sy, Hdd =
o] o &+F Parker Hannifin(%9=, Germany & Poole, Offenburg)®] A7]7|A H&(Electro-Mechanical
Division)olA] A2 = ET Al2]l27) k. o] B 23F M3 #(50)2 718 ZH 1% A=Y (incremental
motor position encoder) @ B o]3r} Fu|E ByAgA AR EEGBGD 93] +E5Ec. Ad F6B0)e F
7he] A Ad 9A A (A AEHE Yol F7FE sk, ZHE 29A53% 7AA SEEEs € W
 (end-of-travel bumper)(=A] AeHE F7lg Fujsitt. %9 A4 JEY 74 (torsion stiffness)S
BAetr] Q8 2 Ay stel=(52)7F A F(50)dl T2 AAlET. 2 (26)S V1F(24)o FEst] flE A
Y F(50)0] BHA (B3l FaETh, 2sd @ dE®dE 2RJAEUTDY AW HFe] 74 Aold Ad(EA] A

_12_



[0088]

[0089]

[0090]

[0091]

[0092]

S=50] 10-1375206

2F) ulell A ehiEith, o5 AW(B4) 7} = 3o 7 & =AE ZEFF(P) ZJIEUJDY 242ES AT
ZRJAEUD S NFofole] ZyAe] #alA, R Hfo|art EAY AR RE(GD o] FFHA &S
) FEE(29)9 942 @GE FES WAE RS REH/EE AE5H7E AAEE A otk ®gk, ofF Al
(54)elli= HIAAl BE 2R ZAES] 5235 ZAAA HE v AA HE(EA Agho] sjxHt. = 99
TAFE vk} o], mjyEY oy ¢1(26)9] A3 QAL Ao £z £RN(27)S FA I

% 99l 9H(26)9 o ZRJAEE TS R) RRJAEU2)E 9A] EAH 1o<>ﬂ 7W zZ wAlE A
o], ZFAEJ2)E 35S 753 %= Harmonic Drive[#5=4F] dHY 719)(62)7} <1 o8 FujE HEA
g A ZE (6D ZHAE Fugt. BHeAgls REHGDAE 93] 93 2 2% OW Heo]A(fail-
safe brake)7} TFul®lth.  Hgh, HFoolE ZHAE Frhe] A 99 AA(65)E FHIsHH, o] AA(65)=

7101(62)9] E¥cte] AZdE WE(66)0 o3 sy Frke] Adl s 91A AA(65), V1A GELSE E
Ay 2 ZuE AQNE(EA AFH)S T3t FAEU2, I3, 14, J5, J6)9 449 HE FHo] TFH
A 85 W d BYelaE EFS F v 7] 2YA(EA AEH7F AW (64 AFHTE. olgA W, &2

s R30S FEo® t7] YARE o A F Atk &R 2AEU3-IE) B FE F5(30) 225 H
o] 2z B FY AEES AW(64) WFE %ﬂ}é% 7ked AolE HE(ZA AhHE Tl J3EFE JIE
Stttk olet &, 3T AolEEL ozl A v|ojet BE ZYA Q] FIY AFZEE T ddlE

S AA37] 93 (P) 2JAEUDNE T8sh= 4(26)9]
. E Ak MY AFoolHEA g E ~3F HY F
SEREl (70)E J:fjfﬂtk A, Y A a3y 2 uF ¢kxl Byo]laE ud Bl A
(7Dl o8] FEEHE ET 29 A 3oolE (A%t W}oﬂﬁ AzF) 7 AHgdn. A8 A-Y %7009
AF Thol=(73)9] EFTel e AAAE & FAe] W(72)S olsAItk. o] A wet A3 AFS 7
2A1Z & k. A ARy FH(70)dl s F71e] X*TH AE A AXZE el B AL, gHE 294
E% A8 E(end of run) 71414 MAE(EA AghHo] ¥ Az drt. A5 9 dgMdEo] o wxd 7
ol Al el chiETE. AWM (7)ol A2 HA(2)E FAIE HES :AH (P) FRUEUI)Y
2AE, B3], AF NFoolH(70)¢} A 71o]=(73)F AT wEbd ¢H(26)0E drto] FolxE= 43
B(29)7 AFE] FAHP) Y dAHH FNS Faz s drt. wE, 83 IZE AJHE AgHon
FABHES AW (74)9] F3o] Az Eo] AFHE Frt.

2(28)7 ¢ FAZHORE ZQE(J4, J5E AAE F<%3).

o,

iy
r}~>

11 YA = 138 #F=x3509,

%= 11 IHX] = 13()” E/\]fﬂ' (R) ZO]E(JLL),O/] 7]7:"7(“ ?(1—55_ }\-] ] ] [q_E ]:]Ei}\‘la‘l/\ }\_‘1£ EE'](81)7]' _/;\_ZJI
2 AAFR0) AT, AR REE(81)Y EE AFZEC X < 1‘3(82)9} = AA7F ATEe. AR

B (81) & oA MAXON MOTOR AG(Z~9Z2~, Sachseln)ollA 4= 753 EC 2E Alg]=9] HH3 mdo] Al&
. (R) ZIAEUDH= 7191(83)E 3l *m HE @D Af=a, AF %a&lﬂ(smoﬂ A%E %5 5 &
(86)5 & HE(84) % E(85)9 HE- AN2ES B tEste dF WAYSS o xget. o
As WE(R4) 93] F55H= E2(89) 047:‘51 F71o dd @¢d 3Hd /L*i(88)7} A A1 #H(80)2] vFEA
FaEY, AEES FRAEULHERE RJAEJHE LolalAl sty f8ll, 35 F E(86)¢ 944 &
A®NE EFsh= ZHAT A4 ENX(Q87) M<>ﬂ Y APZE9 FW S e AXB(80) 2719
2k (90) ol o&l ®W(72)ell AasA FHEnk,. T 140 TAIE Ak o], AM(92)E RJAEUL) S FEE

BEatA fek. AW 79, AE FHGE0)H 2JEJS, JHRFH U AolEEde AYEZ}L Al o
ARFE 98l E5(28)S EE 5 Avh. RRJAEUD ] AWM 92) v AA HEe] Asdd. 1%
Belola7k AH BE(81)9] ARZEC FHHW Frh. tF 23 A AlF At E ¢ de SN 2
(0D F2A717] s, BHE 35 5 &2(86) 2 AM(88)9] H3p Fdd = Ao, o 4%, A
(80)2 dt= = &21(86) =dl= o 7PdAEE 7MY F4o.

r'lﬁriiomloozi@élﬁrﬂm lo

Xl e

(R) ZJQEU5Y NAA Fs AAE %3 = 11 YA £ 139 o A A "G, Edx80z Lx3 AA
A (100)E 2AEJSHE £AEU4) Adste=d, FHREI 2AE(L) AAH L #2177}

gt 1A = deltt. 7Y MAXON MOTOR AGe] A3 EC Edl BHAlg~ AH EH(10D)E %i] SlEAE
(102)9} & AA7F 528 ARZES wiX®Th. = 130 ZAIS A3 o], AR REA0DE AA A (100)l
SWgko w2 FaAHETh L 129 & 130 Z=AIg A Zo], (R) RAEULHE 7191(103)E F3 EEH 10D 4
g AE WAUS, 283 3% F E(106)E TFIEF AT WE(104) B F(105)2 BE-F A =H
S d g3tk L3 AF BE04)0] 98 FEEHE 221090 429 719 dy ¢d A AA(108)
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[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

SS=50l 10-1375206

b AA BAQ0)S WEHel PR, AClBES AF §9(30)RVE £AEHE SolshA ks
e, el aagel EgAT. oEE A4 FA00 AFH 249 FHA0, 112), F2(106) Nl F
Y F4 R4, 2 EY106)F AT Aol el AAAIE)It. LA AA FALW00)E FF EA
1328 Bd A% FRGE0S Ay A% A0 TRAS ATIES SUF wARE 2. Bad

N

AL (R) ZRE(JS)E FVE 2957 1% ¢k BHyola(ZA AgHE xdshA Frh. ol 247} A
%54% 8, DH?’— 2R A AT A B S de S LXZA(02)S HAaAY] A8 dEe EME
04)oll o 5= Fodl FaREW )

T 149 &= 16 ZRIEJS)O] I TWA(32)e] AAHEF MAAF /e FoiFRE H FE FH300S B
o]FETh. olE MY FLHEE B 7] AFo]E(120), 6 DOF 3/EA AA 2 6 DOF AE/Z 7MESEAS
Faets Al Z2EA(122), 2 ZQAEJ)E AW (124)o]th. RJEUG) & AA ZHA(122)0 dd€dt. =
A7 71T AFelolE (120) 0l &= A2 B4 717 (18)5 2% wiyEeole (1) F2str] 918 AE(130) 7}
A-FH}.

EFEE QS B4 71 AFel ol (120)= oF](FFiAte]) LIAR, 1¥a §], B 2 V&R SA AAE
< Egete AN 2HA(122)% o] FIASE 71A1% 4 Slvh. s #51(30) 9] arse zol EJ6)7F A4
B3 719(8)E 1 Hol W tAFS FASRE I|HAFIAL o] Fo] FTAS(122)9] HA 7 F3 dAstes
APEt, R) 2AEUHQ 3dFo 3 25 F35(3009 HA= RAEJ5)7F AAHo] FHo] FHEHA
s w712l (tilting) & =S A FH5(30)9] HFHom Mdeudrt. webA, E5(28)d d4€ &
T 453009 F AX ZEd(140)e =g FE S41(300¢] (R) }JﬂE(JSM A5 oA HPE ol F
= AR 2AEUDC g ®E/ste AEHE 7ol Al E A 7)o gt

T 156% ZRJAEJE)9 78S HoEth. [T TEA(32) AdZ4E] F A ZEd(140)elE T8 Q=Y
(142)8} 7101 =9GA(143)7F = BeAgx ZEH (14D 7F F2dn, ZE (140 A28 =¥ Z2)(145)7F 4
E (1400 98 stz Z2(146)0] Agdrt. sle Z2(146)% RAEU6)Q 3 DOFE Al&dd.
o 1A AlA(148)7F (R) ZRIEU6)S] H3 dAste ate E2(146)9 = Aol et 94 Q151 (148)
= LIAC120)$} FTAS(122)¢] A% % T HAHEo] "&9 H(slip ring)" E£E &F HE e 3d 37

oftt

(150) 2 FFste 238 ARZEE Zheth, o &3 #H(150)d 93, ZJAEU6) uigt #& & s)dS &
Q) 35 E(146)= A2 ZUX(152)F E3 FTAS(122)9] AZ¥ k. LIA(120)9F FTAS(122)E $13F %g
Ll

9 ANSHAES 9 AolEEe] Ad EWMX(152) W9 ¥ T2E T3l AW(124) oA . =X
YUE ol (14) AAolE oA LIA120) 2 FTAS(122)E H]&3F Q1 E(J1-J6) 2 s #3(30) 8459 &
T As 2 $YHEY] B3 ShE BASEE UF AMEEe] ATEHES & 7 Atk & A=A A=
2ZA, ZJAEU6)Y T4 v o] 27HX7F "PEY.  AA, BE-7]o]-Fg 2y (141, 143, 144, 14
5)E = 150 E=AIg wake] tisl] -90° 2 YAAFoZHN LZA(03)S AN, EX, EE]-7]o] ZHA
(141, 143)& LIA(120)°] 14 wiX| ¥ =S FAAFTo2ZH S ZA(04)& AT

l

2AEWJ4, J5)9] IdFHES AT AAjdelA &3 We] & AMelA wAashs & 5 g el wel
G (L5)el 2l opr]¥= HAA ]l Lz A0] A A,

T 233 T 240 Z=AIEE R} o], ANt Al Al dAd 279 HS$A 577 71H(18)7F A wixE
Haeol B (trocar) [ EE(20) ]9 ASiEfojof st A9 2F45S M7 s 2AL5)ed e 2
ZIAN(05)E =Y 4 Yk AW, £ 237 X 240] EAE EA AAe HAL)d BE 29 2ZA(05)

S AFet. o] 5o LZA(05)] o] Al =R wjuEe o] E(14)
(30)& &5:(28') Alol9] F& glo] A2 22X wiu&E#HlH (1409 25 F3(30) #ol wxgd
Ak olelg WEE P ZRJAEUDE AT A FT7ke 2JEUJ2, J3, JHE A% £9 2 7%
2 Q3. = 249 1 AT AT o], £H(28M)9 TS tFo I ®iAE He XE
1(200) 15 Alofst7]ol frElsteh. = 230 =AIg A 2 J63} J49] 3] -5 Abole] Q32 AI(05)9
o] LIA(120)¢] Huj v A Ao nls=3hs

of 2 1o o
oft i

&2 )
ofr
_yg o,

ol
-

—

i

N

—~
[\
(=)

)

—

jur]
=
o
>
ot
§E?L e

25 viyEdole(14)9F 1 2259 Al a3 3 7+ v 549 FHE Fadn

EB08)3 AE FHEOS A3 AgHE A% WAUZE 2 wee] 5T el BalA, ) Ao}
FIE AF U0 G EA REL 9 FAER Jlo-RE-udeld 2YAEL A8SE e 7
g oA APssth. AT A% AU Acldn Felt TAY §ABGL o oele W, £ v
of NxF 2PAEE QuHoR W FAEST. A A=) FAHE A, w1 gAe) B3 RE 5L,



[0100]

[0101]

[0102]

[0103]

[0104]
[0105]

[0106]

[0107]

[0108]

[0109]

SS=S0dl 10-1375206

61, 71, 81, 101, 14DE AAAL § & '54 B S Zke= AR =glolHEo] Aelddr. =i
U Ee o]El(14) ] o AWM= AAg AFH 7hse S22 pHEoXa dF °Leﬂh‘:+°i g3 5 3
Ak, BE 9R EARES A7) FAe AZdch EE R 225 £ 2 uAbe gad BMIRFE 2}
Ak, T e AT #-Hste], 2R MUECE(14M)E &HdE], &, FAF FREBOSZRE 7]F(2
DA HEF Faf vdB8AE AHEske 3o HF ot

Z‘*Eﬂr %ﬂr%ﬂoﬂ Aest 23 yEdold(14)8 AAle F7HH0 274 AR S vehde. AR, 23 vy

1EES =8 AA v&@ 2 o #A(reversed inertia)S YEIE XAEJDE AYstas
ATH A @, BE BEolart RS W, E:MA(32)7F EE(28)d ARE AF
H(30)S (5% WaFo ) Skg wnte] w= ntow: QA E(J2, I3, J4, J5, J6)E % AEAA o &

wo
¥ (sensory redundancy)el] o8] S7tdctt. A<L3E wpe} o],
O

Aol 2=}, Ea, A]xE kAL AlA .
Z4zke]l ZRIEJI-J6)E RE AFZE e 914 sk, 7o) xR1ES] fa & F¥HE S5 77
AA A (A, 65, 88, 108, 148)8 ztor. AAZ, o AN FHE (A, =E 4, W= ET AR

EgolBe]) s HESH=H AHSEH.

2
[m

o -

AL 2zt ZAEJIIONA AW B 2AL . A9 L A/ B4 @A deld
pul, FAAom: 9 E2 o= S17HIAKS)7F BAHP) Sl A
A ANT18)E BTN 271% 93] 98, 269 =
AEUL JDE FET FHLES FES AAND, FF {9G0)9 F 2AEJO)E FAT I3
z ! 3 e FA8

o Ay, 43 < A8k

ot it
TV

)
N

¢

£ djuodN e o o
(0

R o i

=162 FAHP) AAl eF-e] FEA200)% 1A E3H(202)S JHEFA o R HolEth, k& 169dE HTIEE
JZ};Jﬂ(x, y, z)ol 93 FRF(Fulcrum Reference Frame: A3 =% ZT#d)E A EAFHE=YH, 2 =& 53 ¥
o A2 B deFolrk. Ty (20002 2042 FAE FAHP) 9] HEF-o] e HAFE T B <
AEE Aol BEeltk. F#H3(200) AR A = 13 & 20 =3 A TS HL TEQOE
s}, ee aldor 7] e B9 =gsbr] f8l, 20 2 FZAIgE F33200) 9] Aol & FRFO
A, &, FAHA06)S FHoZ 2y F1H202) 1H°ﬂ/\1 -4”“‘]715} ThA] EafjA], o] dH-e FaA3(200)S
St A A (fulerum) & FAST. -2 FH3(200)0S AET S Zol7] Hs FAHP)Y HH I 35 A}
oA, ] 7]&o]d A X (mirror tilting resistance location)oll ZAAH o] ulehzl i},

i
i

F

o f

o] Al A3 ET H9F wEE 5474 7159 dEed wiX " 6D0F F/EA AAA AFAHoR 7=y
Ao, FEES: J. Rosen 5, "Surgeon-Tool Force/Torque Signatures — Evaluation of Surgical Skills in
Minimally Invasive Surgery," Proceedings of Medicine Meets Virtual REality, MMVR-7, IOS Press, San
Francisco, CA, 1999 1€

3] : Fx, Fy = £10N; Fz = +30N
EHE: Mx, My = +1Nm; Mz = £0.1Nm

714, Fie 89 (G =x, vy 5 2 W& IS Yehfy, NiE = 169 FRFY 83 F(i = x, vy € 2)
AES Yepdth. FTAS(122) W9 3-E= AlA 9] &2 9= ol @3t 7 LIA(120)9] %, &
5% stz (motion dynamics load), R F¥3(200)0l 7teixl= A8l = 79 As agfsiof vk, A4
2, FTAS(122) W9 3/ET AME FHgArH(S)o &l Aojw= e g #H o] A~(haptic interface)E9] 3/
B3 Wk(reflection), &, ¥/EF I=9g 93] ARSHTh. T3, FTAS(122)9 F/EZ AlAE FTAS(122)
& Folxgo R A3l ZE FH30)S FEoR FEaey] S8, 1Ela AT F5(30)e A" HA 7T
(18)¢} s Agste J/EA, oddd, A 7177(18)9] § HE= = 49 U (206)9] I/ EAE A8 9
s AlgETh FTAS(122) ule] A3 2 wapa 7h&wAE 3-E3 A4 AR 59 2 714 43S sy
A3 AREETE. FTAS(122) Wo] 7HEeA 2 3-Ea AlA9 F4 FE52 7|estd o m A2 dA gt}

G ol FRAQOD)ES B BAY AT18)F AWAT rie] i Aol A, S E E 169
FREcl cja ohelel Ac) Wele) A% A% T 49 WA B FAE 20,

[

=]

1]

A3 (fulerum) % A gEos Ao &%
He vl +/-70° 100° /s
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

S=50] 10-1375206

3% ¥¥ [+10° -80° ] 60° /s
=9 [0 200mm] 200mm/s
75 (roll) [-360°  +360° 1] 300° /s

A5 Ferlee] 23 wjyEdele e AA 73 3o 1, F#H2(20009 8L 2AH =2 AHss
S8 F2AY AE FAd gE] &5 A o]Fo] nA HHE FASHH, I oZA "Remote center of
motion robot"[Taylor et al., W=E3] A|5667323%, 1995@ 5418 it}ﬂfau}. e FHries dAe 5
Hol| 71 A= A& Algstr] HOH 8 555 wet 7144 HE2e]Ad 2~ (mechanical compliance)E 7FsbH,

I of|2A4] "Medical robotic system"[Wang et al., W|=53] Zﬂ6102850&, 2000 8€¥]& Fargkrh. o] Rk
&, & WAl ArE 2R wiyEdielE = ZIAA AEZgelday &5 FAlol flo] AAHAR, 54
Axpoll 93] AAEE IHUA206)S AR ¢ AE FAE &5, IA9E(206)9] AAE HAHsetr] S
= §4(30)d 71EAE F3 Em] AXzE Aojd gF&ert. o], o] FEjE EREuU|(intra—abdominal)
e ] A, gIAHS)7F aTeke A, A0S HAlske tedS ATdt. oE
SB2E gAY 5 dHe] &4 wE I 206)2 Ao 91 WEo] AH$sE TEol Ad.

N

o N
2 z2 o

22X Y& 1E1(14)L LjI At ofgt 5 7|Fe T Z2Fe] vl wE HS AF §3(30)S A
Fot7] S8l 4 5 THS VFAHer e AS & F U X 19 FoJR 5 2ol 71xE, FAF
¢l ool Z=IE (Jl 16)o] e LAR e 7| pEd Sgo] ¥ 20 Qokdth.  dAY A Aol Ay
2 Alz=go| tisl] 785 ZH(roll angle), 92 7 @ He Zt%rl 24" 5 ).
[% 2]
ZE Ho GE2F Ay £% Hd 714
J1 - A= 700mm 600mm/ s 4m/sz
Y Qe _oNn° °
J2 - &&Y +/-90 60° /s 400° /52
J3 - A 600mm 600mm/ s An /SZ
I e - ° ° ° 9
J4 - AR [-360° +360° ] 260° /s 1900° /59
J5 - 9% [-60° +180° ] 75° /s 500° /SZ
— = I = o
J6 - T8 T3t 250° /s 2400° /s
Zr7ke] ZRIEE %k &8 7hE FEold AdA X, i1 19 Fo gES vud Er] wied Zek A
odloleE, e Fxo 4(26)7 E=5(28), 23 7[HF(24)] g3 Hdg vty :mAe] HQsit. o1&
271 F2 eSS Add = AR, olg ] 3 FHAH(206)00A4 deEHo] TAhA S & 5 AT
3 WSzt fF 2T 858 2RO 53 #dd gE EAoZE nyEHolE(14)d Ui JHE a7
ATF. T AdEE T3 AfdA 2Eds A rlodsta, gds d/EF 1o Fds 7hesH
Sl

AeE A sfyFElE (1), FF #5330 4" T ZAXGB2)(= 4 FX)Y A AdEE

FRFoI A1 9] $1x]o] 8] t2mmE o} $-F=star Wrake] dis] £0.1° 2ol §-sig. 2 WaA oA, 1.5kge] <%
3L AZdE BERA 714 (18)9 ®elAe gholil, FRFE (R) ZUEUS)Y Zo@BRE 280mme] Y= o=z
srh. T4 AEEE A &) £4 mm 2ok $53 Zleln | FREOIA Q] widel] s £0.5° Huh $5E
Aolth, ol HEH: ForHuR 7R FEE AHEWE A 7hE, FAL1-L6) 2 FRJAEUJL-IE)Q] A, ¢
A Ao FEE #alls, PID RE Aol Fxol AHe 3, wjyEHCIE S V7 wg & T 24w
=

o]

2k Aol A, 77kl 2RIEJ1-J6)] = AgH e ddl 912 AAE(20 65, 83, 108, 148)
© sl
)= “

- 253wy EdelE (14) 9] £IEUL-IE)E AeA7IA @il S (homing) A, o= REHES] Aojo] AHE
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[0119]
[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

i 71 A5 27130l Al A o8 AlFHS gusit. Ao AMEo] o]& 71EdkA grhd,

HZ ANZE DASEE FofR Wgor BE ZIEE fF oW o9 AHFE AP = . A5 g9

IS 93 o3 E3E SFolE A& A Hakel A" AL BAeA] EI)

- AF fAYUZ] 98 ofr|¥ FAE A 0AES detE FE FH(30)2 e wheke] Az AA

- 23 ojUEdo|g(14)9 FRFEZH-E 9 #E 71

- 47t ZE(J1-J6)AAM AFEE 2o ZE odzmud o8] BAEE $IAE ol&3le] dHoly dAAS

AAEHE Aol e ZIE AFTHAA ag (g HE 9d) £ g =g nFe A&

2R FEgo g 5L 73 2dS AEste] 28 wiyEHolE(14)E Adste Holth., 24 wiyE ol

(14)2] o]2x<l mdlzRE Hojd gyldolux AL "FA " mdo] WA A Fof| AAHE Zo] F

Q3| o] mele | E A FTAY QZA FIE(J1-J6)Y B4, HA(L1-L7)9 B, HA3dojy wWax &
2 A8 ey e JgHuHES g3, dEd "EAE *°1“ iy Eeole] Bl 37F4] HAHog A}

|EH. AA, AA ZRAE =3shE 5 Aol

to
[kl
S,
il
&
o
Hu
i)
o
|
o
A

-
3o e ARS Geskeh s
=
=

AN 7)1 a1, 4, 6-DOF FTAS(122) % R-2hg
|

2,
o

fil
2
rO
td
i
o
>
oo
ol
2
fr
e
=2
i

FEeolE(14)¢] A2

stzel HA E wE(olHe F;ES FY " & STy Bl F8Ie& Y= X EHo|Md(forward
formulation)S &3] AAZto=z A3t Aitsin; AR, A= X EHO|HS T3 AAo=Z 7T ¥
A 2 s AAstn 3 v gAY HAF 717 (18) Y T el o deuHES AYst=d AHeET.
F&atE gl 534 71T AFdelE F LIA1200E ¢ A3 Ao,

= TAsTE. LIA(I20)E 23 oy Ee

14 2 % 150] =AIE A o], LIA(I200E s #45(30)9] d%-=
OB (1) E AAM, 7} 2 Zd/FAF(suction/irrigation) 3 TE53 2 TF B4 7|75 AHgshr] 93 o
o] 2w Sl Ho| A Alwdtl. whebA, LIA(120)E viyEdolE(14)9] 2whs FAsta = RES
Ehfi=dl, o= LIA(120)7} 93&JAte] &s4S Adstr] wiolrk. LIA(120)+ $1he] FTAS(122)%}9] A4 &
A QIEHelx FWA(156)E Pt Mool 2 wiyEHelH(14)9 Eds A4 S (15)E
Z33th. ZE fUS gy pAsE A9, LIAE RAEUS 3T 5 Adrk. AR o] AL JiH W)
AUs 2 sEAZGA e} A A WAUSTS sk oS 53 V1A% AAY] 71T odEHE Qg
T3, F A9(sterile field)o] A WAYZNE FAHojoF gt}
149} 15 2 & 18 WX 22¢] Z=AIS LIA(120)+= 459 HEF BS99 Ayoz B34 F 9y EE T
g AMel A, 2ElE o oA BA/ 7Y 2l S/ BT
23 e 71 I, B A7) 27 (cautery) /AR E ZHE vlaA giA ddE #o s FAHT.
o] G 28 HoALE % dEdd JdAst s AAlE &
7o g 23wy EolE (14)9 T84S LIA(120) 9] AAI9E g 71 28 ofHE|(o]3) ISAR <F
G=EY, o gt = 1790 %ﬂ«v‘i'— ‘Er‘?iEi SA

o Jf

(T ooy

T o
N
-
=2
>
0130
ol
ol
N
>
2
9{_‘
o,
A

Wy
w0 Ay

17¢ 7] 2E(302)0] 449 + d& ISACZ]F 28 oJHE, 3000 HoFErh. ISA(300)= % 150 &
AE(130)0] g oz LIA(120)] d4d€ & 913} olZ f&ll, ISAB00)E EAFow U5l oS
= Ao]~(303)8 EFETE. ® 170 E=AF AT o], ISA300)= Z#H o (2774 AAL 71+ 71T ~8
(302)3} LIA(120) Apole] #AEYE @4=A AARET. o5 93], ISA300)= =¥ 7|9 (304) 5 2 *d%oﬂ T
Hlgoh, 2 AUE(304)E AA 7] oEshE 2E(302)2] 54T FEHQ &71(306)] AAFE=E AW
o dE, &A@ 5EAA 7T AE(EA A JdAHES AA"EY. = 174 =g AT ﬂol

g2 A9 G E gAE A5 AYHE Adehe, 2H(302) o eAE WHES A A EIAT.
ISA(300) = AZH FoozAM AZH FA(308)S Egste] LIA120)0 AaustA Ad"g. AZH HFA(30
8)E Ao]2(303) Aol SWo=w wxEu 2RFE Ao E E&3o=H LIA(120)0] A=rww ISA300) 9]
He B3}, LIA(l 0)2] 3 ZEA 29X (inductive presence SWltCh)[—rEO]’—‘E EHR3 4049 84
Fx]E A% 55 AEES AFsr] 9 AEE FAGR)d F =&% 55(309)0] EFHHT. HAY &5
] 2=E(310)¢] I[SA(300) WF-of Y& 7Fo]=(312) Wil wixHrt. WTF &gtolr :(314)0] F2=E(310)°]
wow Fawo]l 32E(310)S TAAITIZ] 9% Aol 2~(303) R EETrh. 92E(I0)Y dF FAS
HL 28(302)2] "Helld FFE TZA77] S8 22E 7] 2E(302) ¢tem ZFAIZItE. ISA(300)&
LIA(120) ¢} §HA 250 wiyEdolH(14)o] A2 A #H o]~ At 717+ 281(302)¢] &2 #ddste] €
g 2=51(302)° AAHEE A5 75E A s & F A

PN

}L{'
Pﬂ =

i

N1

N

£y
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[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

SS=54] 10-1375206

)

J

I 17l T=AIRE ISA(300) 9] FAIA QL AAlel= 7190 |, A, 7E 2 RAAE AR JhE 71 22 714

e ks 7ITE SE AAEAA o] VIAA FEe d5A Ee A dE dF o8 == A AF

L

glo] o]Fo g olsfigtt. thget thE FES] fAFSE ofHEE Ed B WAA ] JfAle EFET, 7}7he]
ofHE = LIA(120)e] d2¥E S5AS FeHo 544 7, =, 543 FEo 2®l(o 302)° AHFsict.
webd, ISAE 7179 276 wel dAad 717 Z(jaw)d HeS 93 3 AE &Etold #(314), AW &
=4 EE G4 A7 Y 58 A% Ho® sl A7 ACE(318), Al oAy #F EE F9 VTE
A Aol vt 3 AAK(E) T v ods EFett. HF = 174 A7) AJYE(318) 2 =AHS
AR, =78 71AA] 71?(18)—% e, A7 AYE(18)E FAsE 1SA(300)9] FEE(E 179 gk A
o3 TADo| AlTE H8E flad odgtt. EE FH] ISA9] 74 AlRE d7Y F7] SEZYoHE
23 A" £ JdE2 ddsjor st AR, LIA120)9] AA YR, [SAE (B2 7|7 288 A9sta)
o5 g ZX A2EI(10) FollA FAsHAl Aatste FEoltk. & Foll, LIA(12009] 3943 #E #§31(30)
o] & HEES it SR ST, AR FRARE, 7] vl B yolxe)l o] JA|A o
2 AEHA AR AV FEEHE TEY AE, ISAE Sgolr] AB14) 2 ARE NAH A FXNE 42
o= v, 5 2= Y AEd(cannula)9d 22 7179 A5, [SA= 22 Ao Alx="”] o3 7] 5
HE A7) MBeE FE 944 AAEE 209 S s

T 189 EAJZF LIAC(I20)E 9F 90mm H+ vlEZEHAE 7omme] A4S zZe vz FE JEY dies
(envelope)dl SR s ZA(Ah 800g MRkl AA FF) o AAF, AHI AT FTE(20)] 3+ o
Ak 27 &9 o8 Jhed A9 FE FUMAIAIT. (54 delA oF 130mmel) LIA(120)9] WAL F=
ISA(300)¢] dolol ol AAFTF. LIA(120)8] dole %E(J5)e] 3] A %3} FRFO] I8 (206) Atole] A
& Agetr] g HastAri(E 7 Fx). AAR, QXA Age EE uyEdelE 2JAEJ1-J5)9 I
5 Ag 2 £8/71% S8 AAF ot A NF, LIA(120)9] Holx= % REoa £07 [ FTAS(12)
of ddd & (154)S "Fo|AE"o 7 AREEte]] LIAC120)E & & =S 6em o]do] AFH),

T 189 mAJg A} Zo], 394 (154)9] WS HE /PdAEE Zterh. ol AlFE ¢ dx, AR
o, HAEA AREE WERY, ¢Lo], LIA(I20)+E ISA(300)E ol&sf Azd 232 HAF 7]7(18)2] =
B(302)0] hall EEZ AW A AAZS zh=rh. 1SA(300)7F LIAC(I20) 0] 243 4% ufo], 2E1(302)¢]
& 2JAEUB)Y F5 F(roll axis) ¥ FTAS(122)9] 4] 3 X Ht}.

wE & 180 E=AIE A o], LIA(I20)9] 894 (154)2 ISA(300) el ol &=e 7] (18)2 25A17]7] 9
3 (Feshe ukel 2o) AE AE wAYUF(400)S F3H3 AE(130)% ISA(300)9] 49lat &< golst
A dtES LIACI20)9] A TR0 534 A48 P% B FomA FAEHT. ISAB0)E F8317
Ak A1E(130)L ZJEJ6)S FAAZI AR FFola, - (154)9 TAFS weh AFe.  LIA120)
of gk ISA(300)9] &z B F&] WS ZRJAEU6)S] 3| dFe s WAMIdS & 5 vk, LIA(120) & Al
E(130)7F A ®HA0D 9] AA wigdezRy Hoad = A Y. &= 189 ZAIG A o], A
E(130)0ll= Holway 171 (402)7F FAE 0] LIA120)9] A Hom WAGo R So|7kA "k, o] F719]
25 H(402)F ISA(300)0] AEY FA(308)E F&3=F FAET. AE130)d AdE 27 wAHYF(406)
o] BEYNE 171 (402) ol wiXEo] AZH FA(308)9 FEeE.  AE(130)F= ISA(300)2] Alo]2~(30
39 95 9% Fuot A s T dEE 2t Ny FomA IAHEY. FE EA 29X e =4
AZ71400)7F 5% B5309) (%= 17 Fx)S At ISAG00)e EAE AZFsH7] f18 AIE(130)9
W xlEet. ol=w A9 X W E(dead-man switch button, 408)¢] ZX ujUEHoJE](14)9] Alo] A|AES F%
B2 A = JA dlE. % EzoA, LIAG120)[ 2 AZ®E A9 715H(18) ] LIA120)9] 3H9-F
(154)& ob2e Bxddd 98] A= FTAS(122)7F #53 JRE Algstes 22 vy & ol (14)el] o3 ¢
i3 5

Ad 3 W 24, $5 ReE SIS 56 /17 et FEa6 S8 f-ga)

Ay s WAYUF00)9] FAlE = 200 7P 2 AR, A WAYF400)2 HE(418)0 o3 Ade
7ok~ (412) 2 E2] (414, 416)8 B8 B 23F(420)0] 9Z2E 428 BAgx REHAIDE T3, =
199 =AIRE Azb o], & AAF(420) Fell UEM22)7F wiAEe] & Y Fom HdusEFH
FEeth. HEM22)E B 235(420) 4 SUF 288 A7) 8] AF Thol=(424)0l ofF] <
Ak, fE FUE 292426, 428)7F UE(422)9] S5 2 A wix o] 2E wAYF(400)9] G
SEE AFEr] Y7 Ao Flol A

|

T 199 ZASE A3 Fo], A WAHAYEF(400)S &= vl 2ol LIA(120)9] E&tolt AN A](430)0)] A%

4
e

e



[0134]

[0135]
[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

offt
o

Az, wkAgE AAjdlel M, 2Hg HAYE(400)ol tEl ofefe] detuEEe] ATt

- zefold ABA(30)e] Ao AAA FBLE: Tm(EFEE] )Tl WE sy FRAAW, EAF Foje o
o 298 mmAde] $REE ol WEE b 5 Aol wH AT

Ho

- FEEE 59 W19 2% lom WA 20mm

LIA(120)0]%= ~E|¥ 5E (stepper motor)Z 7FF2 AF&dlA] @ o] =2, ol ~v3 WE7} FTAS(12
2)ol gk e 25de] 2 Aess AN wEeltt. weEbd, AFZE 93] dFTrl JHlE A% B
Alels BE(41D)7F AR 19} 722 RHEL Faulhaber GmbH(=%, Schoenaich)ollX 9+ 75 3frt.
sHANE, AlolE FEE AEFA Y 2 e s 43 % wWAYUF] wAlEE A2 ofyrt.

T 208 LIA(120)9] 3F$-A(154)o] WAH A 24Ve] DC AEo] ¥FHE EHUAUIDES 93 58 2 A9

FR(440) S RoEr.  39A154)9 AAE o ZFol7] H8l, 58 2 Ao f3(440)2 FHA(156) <}

FTAS(122) A}eliu} FTAS(122)8F %QAE(J6)Y 4 ZUWA (LA *@F*) Abolell wiX = AL, ZQIEU6)S] A

(124) 5o, odd, RE (14100 A& €9 & FH71(80) FHel wix=d 4+ vk, 54 L Ao FH

(440)& 2 FolMe 218 942 AAle we} Foxl &9 Zmside &ojolr] A (430)E A5A71aL, At
|

N

|2 a7l wel BB HAFE Ageta, RE 29X (426, 428)2F-HY A5 7 xde &5& HEst,
YguE 29X& ’\}‘q“o}oq EHMA1D S a9 A& kv, a9 (164) el EA HE71(4040)E A7) 98
AAEY. v AR 7158 2E T2 b VIS ES B AAA fE AAE WM @l EE(AIDS AR
a9l RE(411) 9 9dB T E ALgate] A}, LIA120)°] Do I8 Zo|ry] s, 48 2E wWAY
Z(400)2 A HF AAE F¥)ekR| FErh,  aZAE YUE 29X (426, 428)F S A (home sensor)E
ARgete] AEstEl 59 AEE A "ok A Ad e S o] Fo] A 2HY Al&d BE s, F
= S &gtoly] AMEAM30)e] A AAE dAd 23 Al=gle] AHg v Fr|HoR 7|E5E £ 9]
Th. ISAG300)¢] =41, =, LIA(120)°l A&s] FFEd=A12] oF= AEA30) wiAd F= EA4 294
(40 (%= 18 FX)E &3 AAET. e A 29X(404)9] F82 Ao F4(440)¢] o] & 7Fedh dHo=

=R

T 179 = 199 7 F AR wpe} Zeo], 2T wAYF(400) 9] EEhelt] el #(430) & 1SA(300)9] &gl
4 AGBM)S FEIES Hof gk, EHUIDZF A, EEhely A A (430) = TAl 913 2 FH I A
A7 ISA300)¢] &ehelr] A(314)S AT thiol &Etold AB4)S FJ2E(310)S AsAA =H
(302, T=A] Al "o Y3k 2 a4k = F4, oAd % /Hd wWFAHYE(jaw open/close mechanism) S
ZF30. gy webd, A8 ZE wAYSE(400)3 ISA300)9] ZA|7F AEI(302) 0 2RE EEW o
[SAG300) = thAl| AEe] T2 =gt AARK 7hol= W (434)0] &etelr] AB14)S Eetely A A
(430) 2 ASlste A& folstAl o).

217 & 22 & 18wk REAH o= mAEo] 9= LIA(120)¢] £ “1]71‘45(406)94 TAES B Ao
. P (latch) ZA FAH dar, AE(130)¢] 1FH (402, = 18
of widE 52 AMA(450)E EFscE. o] AA(450) = 1—"%}1(402) el = Aggk sl o3|
g Aol IFH(402)% %L%*—l M2 (450) e} A = 179 Z=AIE [SA300)2] #HAEZH
L3 E= Hzaoi .o AMA(450) = AEZH FA(308, & 17 FHx)d A&
. AEE FA308)9] 7+

HAl gkt

5
AA(450) 9] FxE= = 220] 7HF Z mAIE O] Itk 2ZR(454)S AIA](450)F FTAS(122) or gyHon

=
= X

2 Aol 2FH(402)&02/25H A9 2 s &l

|
il
=2
Lo,
o,
ot
oX
i,
—r
=
Lo
i
e
4z
w
=
NAY
_&2
m{n
I
o
-
=
1o,
{
N
=
O
N

3}
=

ﬂ

ol

itk AE Skl =H(456)% ISA300)7F wEld W AEE FA(308)EFH A (450)E FEOE StEH I
AA 7171 138 AF ekl AR (450) el AdFE o] AE T H(458)S WAL 5 Aok, A 1(450 o] w==(452)+
BAA QoA @x] "rIE FE [SA300)E AUAIE vk, ==(452)¢F EEH-(316)9 wEY FEES
Ad A% 23U (conjugated profile)ol] wet A 29 g 5o LIA(IZO)% de o AR HE e E
el A]Egl s Atk olsiEd & Ade vk o], Ve #Ed AEH Ee 5 WAUSERE 9
Al AR Ak g7 @A dAUSES giAE] Qs 545 EdelEEN A YWk Ayl 1SAdl Az

e ol A LIA el AxE GApAe] Akg&d 5 2 A =7 WAYUF(406) 2 AZH vAHYS(308)
2o 1A WA E] ISA(300)7F LIA(120) o &2 1 < W LIA(120) 258 #el¥A] eFa ofzfo] 33 EyE
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[0142]
[0143]
[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

SS=50l 10-1375206

LIA(120) 3 Z+7+e] A5 ISAleldd) ISA(300) 1= 93&JAL Hzol ofaf I[SA[HtH [SA(300) ]9 =HE 4%
2 B 719(18), & ~Rldd 28(302) 15 Al&sHAE golai e dx 9 EEEEE Hof
A= Ze & Aotk A&d upel o] A% <o) I ISA300), ©]e AZH ¥ E
(130), 15B(402) 2 F7 wWAUSF(406)-2> LIA(120)°] st ISA(300)2] ot 4ql 2 w3t JIF dAAE
Agger, o]k YAl ISAZF AdE w Zask FAY o8 W 4% ZZH(manual moves)ol 23 F&F
Aabg BTt olelgk Yl Yo, Bxdo] fFrtE A T 71E °F 6-9% Wl tiAlEtE

% 93 oA AgA 7T(8, & 29 2 107 BAHow AksA A 2 FFE 5 A

ISA[ElZAd] 1SA(300) 9} 28l A ~8(302) ]S FH|gk A& 7]7:(18)9] A4 2 &&= 7197 #A(P) 9
AA Q) Fo] EAsE H- BE% Z19-7F B2H(P) ] AlA] o] AdE A9 BF oHHsHA e & dtke A
S ofof B}, I LElolr F(314)0] FEEHE FodE V|HE EElse A% ssid

£ LIAC120)9 A&3et7] Ao, %L ou] 2750 FFuojoF ok, 3 WA, 7|71 T34 o
o REHoz MYEe A-(FHHE dolE xdshA &ar), LIA(120)= s FH (effector unit, 30)[F<]
EU6)]9 Id5s TR AEr7)e g X E sy Edely(14)ol &l mE] 91X A FH L wjgkEojok
gk 7 oA, Sobelr] AHEX(430)0] B Alo] Alz=Ele] o "AQ) I A", g o]~ E
A (156) el 71 7H7he $IA = wjR] = ojoF gt} ISA[zAt) [SA(300)]17F &E2lE o, &efoly] 78R (430)+
23 Ao] AzHle] o5 "AS) VFE AX"E Asog o]FHoof . gk npo} o], ISAY EA, F-A
(MME) E= vAgdAQ A SA4 AE71dod)el o8 A== + vk, Al HA, [SA7F EAsts 45,
ISA[elA ] ISA(300)]¢] &etelr] & [eldt) &dtolry A(314)]¢] Edtoly A =(430)9] " 71+ A"
&5k " 71 $1A"el tZHOHO}Z gttt &dtolr] H(314)9 AA= 7197 "Ed" S RS, 4
A JA/ZF 7179 271 ol gk A eA =EepARE FEsHAl 28 JEF AojH e Alo] nighA sttt

el 7bg & ®Aso) gl wish gol, ISA[T] ISAG300)]9h 29[ elu] 28(302)] & EFe 434
377 71 7(18)9) A A

>

H

[SA[ZT ISA(300) 15 L ATE(130) el #1271 At AS™ FAB08)E =7 w7 F(406) 7 sta ]
EE AR WFoR ISA AdelM okt vl AL Eetshe] S (460)E whEh w4 @ we] @edt s 2%
of o8] AAE 4 Ak EA AE7(A0)E AZY FA(308)7F TFH(402) o] SntEA HAHAS o
TAAN E8S Aednt. ol A WA Feh, &etely AAMU30)E AET A5 FHE A5l

F7re] Aol i@k 27 glo] Eehelr] A(314)9} BrEHT.

QI ANS) 7} ARl whxE] FE(15)S S8 7| WAS 8HS = A, BE 439 FHo] 2R Ao A~
ol os] Asoz AAErt. A WA, 23 Ao] Alxgle] 7]F(18)F Alofste] o= XA (tissue)= @Ol
o T ORA, 28 Ao Ajlzgle] VT FA WS upel FAH X E(port) SAR VITFE o]FAIZIY. Al
HAl, T o, od78d 717 27F FREA "o A™(hooking)S dhE FACE H. d WA, 22X A
o] Alzelo] 9)utolal WFEA(A)] LIAC120)S AFEA 3| AAA LIA(120) 22 HE 7|39 £2& o5t
JEU6)S REE A, olejgr 27 So Hg2 5737 7]F(18)9] &= 239 d&d =%
g i AATE A AAE 5 9

»H(456)F "olA F4 WAYUF06)S Fa A= AR o]FoXitt. T WA

222 [SA[elA T 1SA300) ]9k =B [ At 281(302)]& 28 FHA diaf] 2 F4 =2
Kl Ho ®§s TR HAIANA oE dA BFE AE30)ETH &
Ag-ols BAHP)2 AAZRE AE[GAW 2E(302)]& FEI= A

A%E A9 L e AARVE 2 5 QE vhsh 2o, LIAGZ0)SH ISALSIZIY ISAG300)19] ElAR1e 41X
A8 71708)] 2RAAH 29E02)]0] HE FRAoR BAP)S A el T (2000 A A
Hol gl APOIR(E 16 #2) 717 4Y EE FEL Fsed @ & 5 ols sk o], %9 "ad



[0153]

[0154]
[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

ZAELS AE(130) Hoa 4o dd 2 A3 243 $&3= F
ZHP)ell thal T HrekF(penetration direction) & O] Fo|X|x] &=

o] IAAE XA & F U= A, o] WIS XJAEUB)E &3l LIAE, CQE LIA(120)& 3| AA 7
AE ¢ dvr. m3d AA(power failure)? 7%, ISA[olAT ISA(300)]E AFAle] ~EI[dAY 2E(302)]
& Az oz FE5E 4 Ay,

A vhel 2 LIAG120)09F #-ste], vl gkt 71Ee & 57474 71970 s 717 28 ofdY
(ISA) [zt ISA(300) 1o ofa 22X A|Z=E(10)d4] AHgd 4 doke= AS & Aojrh. LIA(120) = t§3she
ISA9} 2338t e T d9 I T &4 glo] Fox ERA rte s FES dAARG.
LIA(120)+= Z#Ho =z AAEE=H, & 22 WYEHoIE (1) ZFE F v 7179 FHo| 5852 A
Adck,  weba, @A ISALA™ ISA300)19ke] 714 eAd] vt FAZHeR AAd dart . A&d
npel o], LIAC120)= FoWtE ofefe] 75E5s ATd + At

- Ay ZE WAYFA00)S o83t Z|F-F T BE, AdHd 7 259 "N/HA" A= VT

- BE g9 7ol &) 2o "/ s Aol

Wy EeolE (14) 9] 2Hes S8 23 &2 vzkE V7S UFe 7S

il
>(r1
"
rlr
N
of

f
i

gl LINL20)E old 7h] AAbs Site] 23 847 o fe@ g Zas sgath. 3 wAl, 7]
T} oo #A elFololEs} wale] AFmA el W fulomA Y=y wEel 247k wuEH e
IS Alel ARl E WA o Fo el el s e, @A il L2007 24
MUEAH(IDE 98 LFRY. oAe FonE ae bssA @ F oua,
£F B4 A7) sulaan 2961 wed AL A dgss A7 29 olWEdan oWy

(300) 18 Ar&stozA 7] Hlgo] gt webA LIA(20) 3 34 AHEEH7] 918 284 7]17-(18) 9] Ml &
o] & FF A 7S AE X9 W& Ao Tdsith. Al WA, 71? 74w o] IsA[ox
ol ISA(300)] tlAkQle] Abat Apo]Zell thel Feshy] Wil %w 547 717e] 4 B H 83 ddHow
&Lt

= 258 FEE o] LIALI20)0] Bigk v& AAjdzE dd Zolg. o] WAMAA ded LAY B2 54
AL vRIA R LIA1120)e 2 485 7] wiEe] Fa 543} 2ke]dut ofatel A FAlatAl did Aol

& 2500 =AlE LILA(1120)2 RE1SHR sk (1154) & FHI8kH, o] whd$d 3942 ISAE LIA(1120)°
a 2 2 FElete AS &olstAl ste e AW AE H2 EW(access surface)= THIET. §F
(1154)¢] wki%: ®W(1155) J69] 3| dFHy %S o|F+= o gz el FAsA wrdEFelnk. W
Y ®W(1155)9 AAE 53] 24 ujyEdolH(1)E dAed 5 Ru& A A7) 3] o 50mm H*
135mme] WY WA, viaAsAIE 2F 90mmolA HFE &+ AEE A]%AF(human operator)el]l 23] <Az7+a-8H4

o
L_rﬁoﬁa—é

T

o7 AddAn, ¥AEd 31¢-o] LIA(1120)7} FTAS(122)0] HHAHE= gl Qg HolA ZAX(156) KTt 2
AHog 1 2 @S 7pAa Q7] o], o] s9-A(1154)2 &9k v} gBu(1157)E © Ege), o]
5 A gEe A 129 (140D oA F2ste] e Ho]x Z;A(156) 9] 47 A7 ket A, S AA
3 ZUtele FA4S 7. olE B PlE(1157)« ¥HYEE HW(1155)9 95 A= Il FdstA F7)
2 kg, B gB1157) = Fe W40 S AE o~ FEMA(156)0 AAsH, old & d9-A
(1154)& QIEHo] 2 ZAMA(156)9] F-Aste A4S B 2 S7HAXITh. ole o3, BA gH(1157)= 3%

ETE [SAZHH LIA(1120)S Z38te] FTAS(122)7H4] | A&siAl ddsits S wasit.  FAR 273
287 = 142] LIA(120) el ATE F dvheE A= & 5 U8 Aolt}.

T 25¢ 719 28 of¥HE LIA1120)0] & stal vA A fH(30) e Ak e e AEE dAUS
S ©] BoJErh. LIA(1120) A= LIA(120)01 4 ¢} 7Fo] A E(1130)7} J69] 3] AFH Ao o] e S A
AA717] 8l AT BH(1401) &0 LESIHA 7 wrdEY FomA Ak At ASFH dAUS
o] A (k) ©lvbo]l ~(1423)F THHlshH, o]& tutelx FollA F = &bl AA(1430) FHell <]
28k, & Tl AE(1130)9] Tt Fo| YAst=dl, AlEQ Ut Fo| Xg tHlo]~E T EH(1401) S
Holdk  §7]5-(1425)0] wix€tt.  §7]F(1425)= FFE offHe FH4 wEgoewn Frte] Hfg 5

(additional retaining constraint)< A&k, H FTH(1401) Zo g9 AHAld o&f oHE o =4 WaFo
2 A7F 284 A 24E gk, olslsE wkep o], HAMA, oﬂ:rLZ}“ e olgy xFo=r FA44E
T AE AA gnrbe]~(1423)E Aol o8] tigatAl AAE 1SAY AA shok. 71AIA AY-91 W2
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

S=54l 10-1375206

o RAL WFoEA UBAClE (1) B HolE 4F FUG0S FeAr] A8 AgHE R Fehsd
Aol i £ AR,

L 25% ISA Aol AlTEe Fredoz AE 7hsdt A el o8 A% F351(30)0] F2d 7|95 A¥Hs]
At g9 f24 EA AlM(inductive presence sensor, 1431)E HoFEt)h. 4719 F2A4 &4 AA(143
D7 48z wjgso] i, oF e A AA(1431)¢F nlFEE [SA ol dd= @ dig Ao A=A
Ao EA e RAE 2R 3t o) ZE (4 HE dol)E AEsteE A5l 1671419 719 FHE

(4 M E wo]) 7} AR5

2 AEE # AT AGTE, olggt BRo R FA AFEie 7T dlSdte dd
AT, F oud JdEA AL o= FA EA AA (143D ¢F mlRA] oF
(1431) = %xﬁ A& g},
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RS Afstel UE FA(1422)0] AT, o] 3 AA(1427)E M (1430)e] & Sl A
(314)ell QI7Fe = 33 1 AFo® VMHE s AT ¢ vk ®=3 Stold A A(1430) 5 HolwEd
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