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Robots and robotic device® Safety
requirements for industrial robots d
Part 2:

Robot systems and integration
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1- International Organization for Standardization

2- International Electrotechnical Commission

3- International Organization of Legal Metrology (Organisation Internationale de Metrologie Legale)
4- Contact point

5- Codex Alimentarius Commission



tyyoywoeAv Géey°o£E Cpba&d OGQACAECHI
£EwEAyavBl WAEE Pp | wedwadsz wh pl & eduwdbw 0 oy wwdls
6 ¢ WAYwy 1 €

Vo GAVLIHIYE O ¢
awew{iv CX%«

6AEL ywtA.

ue ALy CA°pAuU

Alow~ j wz

A %{ £ Y%

¥y %t AL - Aled
6 A

0 w-% %z %% o Advianp
Cé:

0 w-% e Yp\ywa AAwp
Cé:

uC Awi w%dAlp

1wl wAYWBARZ2e wz Y
Gw-Cwz

5A
é Yau V%/{éol
#1 Cywiav ®

5_3/4‘

a Yol i\ iz

#H Yalg AL A A g U
i 5w (

aAAe 1 a
#Cev v ¢¢

o CAlkve :
# kg iz CAS

60 Oxb v/
#1 Cyy %EWT U $

AE° AU
#1 Cy wi Ay v,
ECH U
#1 Cywi o CAc«
%éwz®° U
#1 Cy wi Ay v,

v %Cu03

#ewpAheo pAau

° CphIACp C
# Cywi 0o AQ A%



vwi y OC 0 ¢u
CEvV©°A

y %t A wCi

6AEr Auynt ACi %E

Ae%u{ £ awoeE

6AEL ywtA.

#OVAHAES ¥

Qv %aAamvoEwa !

uecyAé °3vy Ct

1 Yy ° y wamMw AED

Cé UE (

6%opi weAy C

ac° ¢ ¥%a
# A& %3 CEvO

Covyai
A Cyy LEWRAY WE

Yoz Wi
4 Cywi 0 AQ A

° 0 &I1¥{

#t WL Ao pA

# Cywi u A@A

CoYy I Cz

#Uewpi C/
61wy

#1 COUAy A

w N %4° {@vu

#1 Cyy %EWT O
g Uwi

#1 Cywiu CAc

wN3%Co Y
#06 Ygospzi CA° p A



i W« 2% pu ¢ANAA
av 2

1 %y oywaAy

1 Yy A § W psAVC /

Yow o &

13,z Yaw i ,

Cuv At -

acvwwEE

i F&Y Czwé ¢

CodJw wlv©° ¢éw

Co Uwas?l v 9 éwt Wik d/aih & &

al wiasiebAdy

AU3E0 6zwé jvaud |
CoUwaewoshka wz O{E£3%0 EwE
LvAlD OV ¥%- xjyvaet y ¥iC £oof
cowlhba aworAr oA

e o EpwWwEWACUAA®RIY¥Y¥EWE
ohev%uA a®awl

Cp 0 & v yji warsn>Asmiyals CO v A/

Ao w e Y E/

WAYj UCEd 6t wbu Vv 1 YBvelytwmaYAE)

N b, O ™ -

[Q}]}



Yowk Gefi
£w eMgaw b vl @Ee b pil w28 &z w CosvBass 0 §iAedslsy © v wo
UeEyo £ APy ACAMIA AEZ v BACEECHE Wit "¢ AvARNATY ¢ E
HEAWp EAG &L YWv °iywevhivii QOaUE AA oyC MtA ARE « VA vo E3
i vV%¥%eu V .0eYywhAéi EEPDPZOAWWEAVART Ol pEvV
WEmpUO Ov %ev, .Coaiw ot BivieArw 8N e RpY Aweé C¢
) GUAE
i+ BOYCYwhHEwpi CApCEéwa ¢8%EC~
Uév O6CUT £ y +Eiv ¢v¥mz Ai ¢rwApPEC~ %a
| GEév¥Hzwpz ) CA%A °AVA- %By¥4uéE A«AE 1 %
) Y %i  at wayo BwUyC PUE °E-wEa LUVBVHR

=
[
. o
=<
(q)
I

5 ¢Av %é¢ +%E Az Acdavn mufpodlw
1ISO102182:2011 Robots and robotic devicés Safety requirements fandustrial robot
Part 2:Robot systems and integration



5¢CU(E@ PP | wedniay.z wa pl & Q3w 0 oy wzals
¢ ¢ WA YLwyEIWEE AEaw U w A
1 %z Yawi Apuv?
e 2O O eMbgawy w B o bz i2AVAMGED 0 &wi CiC#rtev A§ woe Av G E v
P EOwizo b pil w2xéafast Aevye y wa Awz G € v
B Av  3%éE ¢I6 AAVAZAMI T AU
Coppizlonwe O0AGA O! %i ©WA-Y aiy%k yo(d oy wilkvs
wé O6A0A 0! WYy Opwit VaEEAWRC31Y %40 %o &z =+ ¢
LopbplRy&uwA
DAGA wokyrabpiia waiv Gp BE ¢
Eawi  woy&#%% + AWM w i @P BB U § wEAWMAVW g A
) «Chii s@¥% %av %0 -1 Accw GCrbzw i
Ag -0vj 2 3z © u avERii Cioviezpdgdw BV E A o - WAPAEAY; a0 -
v A wive RBWEwA CE || 2w 21054 A g xvsv © f dve Ay ¢ Av
1y ¥,z] axGReMBED avizO4&E a0 i v 0% v Ajzav@alde yp Ew A O
)P pPEWzZ ApEjVvHEOD Yz W VUG ¥z COBMY VAL rwh B
CuvAdv U«v %l
¢tAv a0 fF AxvivUBiswChwaAleve fwoBgv e#e
) CGWAEXAA 0 OGv¥uev Cou ! %voywao
Gj ¢°bz AwWdaZBUyw A¢°EAvzy aRwE atvi Uw« %y
vt Uw«%vi wah gz ARi YWE%RWOU TLEWAME Wi )
Y ¢Av ®Uye AZARE waEY Uy ©°E&° £ (
5 ¢Av CuvAdv !t %voywnA

N—r

A

Cojiv h&e CEwImAPCA &d%LwWUE Gvy@uev C6
i wi UBEYCERKpyavz ¥, -adswWOE Gv@eEv CO
A G w+tv MAVVOWe R FQACEWE &v BB.LWIE Gv@ev Co
Eawi £C% WC3: Wb A (jvaijCEpw) é v arAWOUE Gwvweev Co
0]
Ch WOy LA AE dijCEMG & vAZeM3a LWIE Gweeev Co
C3 VCHEA Bt i AR ° b P poie £C A



AdwwpaAddE Gévw O & (P BUjC Kl & B . %WwUE Owvigsé v Co
0 °zw CYiY E
¢ U0 gwkRAw Ao Udvéey AjC Evpl) é-v(0 /a WU E G v2teé v Co
YvowiEEaw A & uG e Ve Gini A B w ¢
¢ U AewkBw Ao Ubveey AjCEv ) &v(0/a%wiaE avuev Co
YowABaw B3z & € wvA e azGIaA § G 3 v Qawi A 1-5A A
CA %olRCGRva@a ohd ( (WBjCEMIW ¢ B avLwUE Ovagac v Co
%0 Owfr oCh @Cavd-wa © y v
Ao AW E WHEYC iCHNI@ Wiva@ijic PwiB 2 %WUE OGveev CoO
6A({waw @ { B b deéa \LWH OQEjCERWU3 8 LWUE (Gv,%eEév CO
Chpt &8y v %0
i CI1Cyy%eildov AWESEQUUUEIEAWREA-EG U ! %y
Coi 0AQIwg 5eyGvARE) A S v
( sCUPE O6zwée ¢Y%Mywh wih? &8 twwE WY CoHWY L Ghv
¢ 1 i YoWpia &(v(0 jtwitkeéA 6 v
¢ wa AR CP (i cdrjC Evpil &tw 6 WA + |,%WUE OQv,#€v Col
¢ AR vay ¥GMeC YO ool pGv@{ve Fauie p i
2-151S0 4413, Hydraulic fluid poway General rules and safety requirements for system s
and their componenis

2-161S0O 89951, Lighting of work place$ Part 1: Indood

2-171S0 102181, Robots and robotic devicés Safety requirements for industrial robéts
Part 1: Industriatobots)

2-181S0 13850, Safety of machinedy Emergency stop Principles for desigh

2-191S0O 13855, Safety of machinedy Positioning ofsafeguards with respect to the
approach speeds of parts of the human body

2-201S0O 14120, Safety of machinedy Guardsd General requirements for the design and
construction of fixed and movable guaids

2-211S0O 14122 (all parts), Safety of machinéryPermanent means of access to machihery

2-22 [IEC 602041, Safety of machiner§ Electrical equipment of machinés Part 1:
General requirements

2-231EC/TS 62046, Safety of machinedy Application of protective equipment to detect the
presence of perseh
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1- Application

- Spot welding

- Painting

- Palletizing

- Collaborative robot

- Collaborativeworkspace
- Control station

- Distance guard

O~NOODWN



¢ o WAvw T @&
Ap CEwwa GREMA ° €Ev Pz w M3 OHGNTEWa A GAWAL | %E 0 U
cRwiAiz °COHAE B U ° Ceau
P EAWAW ypWwi % A GCED CEH W AEA (6 MY jUtwe
2(.
a°cppi AT Lw
WhGu ¢ w%yAo - ARBEQYIN 2 U0 W yAw OEReOcaeas (dohvi & 340

)P EwaA e vl a iy wARCCAYA £ wice
3(.
#MS$ A~ Yawe T 8P WE w A
waY w U @ % oj v OMe{ °EB/2vo 10V yo @ SANE W | L EU Cay %
VA«v ¢°pz/CREEN &y2mGE6AWpnNsCARB il #CpbPE $
3 ppii Yewid & O BA DY A awAk FEAW z
7D AE,(ARCHHERYVWIE OavPaev C
4.
°C o bjpw z6/A 6 A
-C i€ & U w aevw LAVOPAGR: IEY ¢ ovlDviee3y | (lyvCAEGUA-WERAZAGE W WA P £
Y Ewz
, (+
'C o bipW® -
WwO& f WA A8 ELWwPikivy AES wBeGWzaAD Av e bE
°© v 15a ° Eaedeyil/EEC wOa

1- Integration

2- Integrator

3- Integrated manufacturing system
4- Treatment

5- Industrial robot cell

6- Industrial robot line

7- Safe state
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1- Simultaneous motion
2- Space

3- Operating space

4- Restrictedspace

5- Safeguarded space
6- Validation
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1- Verification
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1- Safetyrelated parts of control systems
2- Performance levsl
3- Safety integrity levels



PYAE CPEWAWRE ChE&wd EE€EPUOZMAQ 3Az Al
a°BR.@wBax»nwuE 0v % vIiACH ak: @y o wyAwwadlt wal a0A avp
P yONE x & A&V 0
0° E 1MoEafoywiCa wa-8 VoA & Al ¢ GECW pvbuipasw o/(A%eY | Awd
) LIAEE D EwCOE VA A4 w-¢ v CAz € %W §Geaw°yy v A £
6 YhaybvElEw Ad wiid 12t QRO
Al CQEHAV PHI = dveny v 0] WAKE W GABOAN Wi« 3G 2 WIRE iyiiay
) 1CAE UtCuzGEaWaRzwW C®° Psz 0 jJAT € U 2 CEOWaR PO Svhtew i
¢ wa Yt o Yo WA € fECBAMYE AL dve &-WH EROP X wg v Y
) oy EIp@AAVe E ACAE a°ét! yoAo viduasdohpwE O
yly v COv %o
COC  u OQEMAIE
¢z AOY° p yGAHBC  AwubE v %E; wizoE®mR) wiead ; wiedyaw wiw A ©
Lwaév CACOG-pORP \DOWEIREEL CV € BETRpEEWE o 4 v
) o g PEMEE PCBAz &V ¥@Ew udvAGE
vLwlUB F wG§o eI~ U £@REV Kby, %z w ALY Wilrio wZAY2 6 A
) °pbEwz =y
W@¥%o pi ¢ %GCAWY %é o
#a¥%Ca y 1 CZwhddp-i CIWERAE OVIAERAE) AYz Bveah 1
wiLC O a °¢ Bbw 88w O § %ClzowawEa AvCouyY CO HAwBRhyz A
1)y LAtk 888w 0 a 1o & OAWAIN B v al waeas Av A
v 2 NvyC#AL L%vNeeE AMAAE OANDE O WhmsipeRID AiOd AE.
) © b pii waZoudg-°¢ vl ¢ wO
CTi Cywiu &wa%ooay
¢ 0 Amg OwAEERDIi°IEtvemoIM HE vwwe AwduCPwiwe ¢ wa
Ki« Yow - a vy Gulliw wlFaeg peiE 1 ¢ @ GAVART W BRIEEIVY wo Av |
Yo pakpfAw:w-w€E&P By %O 0 &
Al % (AOA\ AN vIA.§Or
| CT CHb CI1ADHSNE 5. Aw " Qv Bjev ALK - A z %eivbzU&A w oo Ad
i WEECHR b i atl Y%y A Wmw i VOR Ak @ Eawrub Wi & 8&ied yowi U
° 0N ZCBA VA § WEEQRRET  EC o4l v Vypew @ Rdve  C1 € 3



Cou j!viave MEwWE B A [1-wWBECSAPED | 1SG 4418 Yo \BPzw WA § v
Phpi Ar34BAzD WA E GV
0t % UCwd dwi WAL
P bbi IBC6E6sGa] ¥ziy Wi ey id WiCE WwaBwl £ v
¢ABy whwh «1(. (0
Yov %€ v ¥O0B RALEIARRY AN i ya 3 OLa 6 AW W ol e A i
) ° pEwz CAG@EI bBLAX WUEGABWEAVEE 0 @& wh@dyz Weé v ¥
W2~ Cv %z AY§ E w4 BREEBEA ya; Wes ACLONERCA CT A £
¢ £ a¢A3Av) UG NHY v ¢ OAY LW GEVEONEZAA L oy wiEC @
L AE ¢ovbewWYaiOw { £ %0 ativiné v ta windiifor diBaz 1 °CC wza ¢ v ¥
) #1 way wC Udwou v
a¥JCACHRPICKEC v we ¥nG T1¢RAGDIDO B LELC R G® AE A Wywy j Uzwép U
Y°pEwWZ
acakC - &A%Y v2(.§Guo p i
°cgwz C{ EaAa&HBC) » A& w P B JMAY Yoy i AGw © ¢ wz
) CIp,iE0 v Y% a° EAANE - »° YoWA[¥
CAWEWA & @iaE wa | CT CO § %° CRWWEG SMBCAWMREEC B wh wE wa
) ° AR AA ik 6t wb £
Pzpsi tw-¢Ev G) | %b0 164 U3EBAC fe/AVEED B ids s M £
DweeAla °bded we ac°AvaviORd g iU p £6 wiaC3 j wz Y ¢V ¢ w
P b EM0aw-§-(0¢ wa Wz z & z wCouy@api B whar e@u@dsvxO- ¢ Awyv T %b
i wAywywh ASNE 8 BLBEADI
i wC63(. (0
) Ewz Ao Ev Y ¥F axfAEy weads vt SN & B0sBEBEA w il A
CoUwi® aweeo Kevviaiviovika ¢AET £dvjw C OGE MR B i
) © E w zC 6AGE vEL
¢ Yov @ MNELT -13¢. (0
88 ME Vel eBwyzdénda 1380 vivi ¢ i 343 ¢ BB giCoawE o
ISO 13850 Y4v § Iganee2deyl v P wiwwA WO 0 CzaRRy Aj wahjil  Avsy
) ° Bwz An



¢ 0 Edd AWA W wEWWEaW v i %3 A G A L YG0MAV i°6 Yran AN
) © b i évand A odiw ORvEA O PRl @20 ¢ -
O Sl £& MKaddp BBvwez Ao Ev 11 i3 Wdi 0 osMaaOIRwA
B 1o paAIOKiM B O $Tw A PATzZWABWARE \ABEE ¢ AU S WA A z
i WORAAGWA«AE wz °¢Ewz 6FiwpdHtp &6 RPBCAEWL ¢ °
¢ %CH Yv ME A adn taw S WAONAA R A Ew & Wb eBAB@ Wiz A
+ ANy Az ¢%v3%uONv aéAf awo o#l O Catmdudm® Ll
o1 E wad " i 6 ERENiwE S
WiwzCWn ECz  WvoAEE éwEewEDR, o wzg e BB A wOa vy ¥
aw oA @oci EaiivOide woOdrwiiEwz CA %o BUwew@a éi¥xa
) o pBwawERo BV 6By ° e WOl & wwHhz ¢ W
¢ VCE wY E Gavt wossiewABy )o8ciwea v % A 9okl viswiiT Gw 30w &
) °Ewz ¢ %v¥%uONv aéAf
YPEW{Yy Owba&aléBEWrz & Wiy EEATaENRE CC1we
i EEZAV @ £ BNDEC 02041% & 2 Y Wareeharti Y8 Aawwabsl Vil éxinEl o Y v
YL AE UCCE
o pii C € WEESE VAT EAPME-((0° h awu e AWDU 06V ° B %P Bwi
P EOwyzA vé an &4 YowrYb U

Ay

wa awaocdAwl Gaetivp ¥4z C AR yiMB/RIS UM Wl Cu Gezay j * we
F Az yo by@Bwdwhse? A £
BadwCz ¢ waE HwWeE: ¢! B ¢ LWHRURNNCIT £E AW O [
we a ¥ WACH) Géwkyawl vk B0 aQupsairtawd « § Y-
Gwp OrGR vi eI WA G BO&é&dvOpa A Yw( Az
} RECO AE ¢ Y%y %OT
Co Uwaed BE (0
Wwa awvazotANwh €E CRUWMEBBAE %vou ¢ YwEwwlwh?o
IEC 6020411 Y%v & y wO Hwie weAD ¥» a4 é AEf x¥WwwCoyYwae} ° E
YL AE UCCLWE g ValEcEyeva LovEtw 2 C
Gv¥uev Coéanwddyv €y wdwddavA 1 hEv 0 e woaptds & é A
) ° EwXO0-+ a bewu E



Ly ivaane A ERL AIEwWzZAY wink 88T Ae@BVUwHEAME [ wCO U
Ao CAy Az Owe aGoME! a0 )Wzl IBRRD A1 & wy Yl
)L AE Uy %E 0 %nx
P Ewz Ag(HO wWq0&w a@hizw £d VavaR Zi ewi  CéE

Ao FEzvy i vACA44.£0 0 %i
wé y %O 0t wAEvVv Ay EAuYy wWRRBCHT § | @AROI vEA U

) L AByY ¢&w N

G & @AY Wi v, GO

5Ai *AE Ao. WA &WHyQs v
1y D AUOREPWEAES Y BWC A SORNMDWc R paB EZCC A
JIYARD *w-Cv éewyyd ¢C
V¢ @avla °YE °lyw- E Way o @AWERQCC AWy Av  y(x C1 Cuw

Y pEwZh GAWPp-E
# ¢ ehE WGl Awpu “AQC Az yCiy° &IpDABAG
SEwHT @UE 0 UV 3LAD Aaeo AV +wop 3

vl ORGBINOE CP Ny 0RzE awaap/a U 0w © Aiv °© € £V48A (A z w1
J1AE Ciwé P iEtOc wEBAD ., 0 ¢
YAB U mUu vY¥% CY¥%wU oEGéwa YREDWASU Y 3E-O

¢ %-AZC HOWERECY wiAiz ¥03% alY ¢ AXWv Eawidev Coiyioyz
} BiWAV % GewmAé

Gev ¢ v vABWEE ZVYy @vkA 8 ®BHWR PARA R G AER (B &4y | & ve
) °CEibwiev © y wa Av
PEwz Cowlas3 ¥y we aySupy yRAGBNYA ila EGsaseRibvy YA o A
vl YwUoyv ! %AW-EW EYcARVAIW- YAUNPANY.Y4z  GCEGY
P EGzwiYWC O G Y

O BMACEEAvzew «  C i A € yTeP¢ w zYawé Abdos il v anER WY z E C ~
WZAE LEWEAME vE CBEY ¢ v) 2 XAED o8N pEV kz 28 Vv 3
Wwa PgVvEANGEST Cy wi 0 | Y%LAMPEARE M SICCTEQAVWAIPAYD ~
#pad ¢y ¥ acaBusCil Y ova AN VI v AW



¢ Yov LANNE ¢ Wiz (0AE Yy %
i WeywD A +ELACHBWEQHzZed tDTE AR waRUNE 8 @)
AT % 0 6 ywzddapv GEpRAE #A 1 - 1pwa a8 gemAb 6 wh o Aatv %
Y AE ACAf Po Yy pEETa PWitl (vE  yWE eda: EAARWEOC w
v o ER, B(EY
I, vEW § CawPyl Vi CAWWRLE AL | wZBYG AABCHE Lot EY
BvoEEd CUOEYYABWY Bevilng oy 326848 $6 & WAREEY A B Yy
WeeEr 6zwé 06 u
¢ ¢Vl HtYAy
} AR fyavi-vpeo Awsio b dyv EAo RE wz
CbC{ O CEOEYAY LYOIMEMA i w4 LAYy YA QW Al yw M i
v C3 v ¥%iOwAyHARWA ¢ Av E VAA yIE B Badyz & A ¢ P iwit ©
i BYLA@GANY a° pael Yevzewdd TGOy Al © K v 2w w -AOp O
Ai CB pyrAEWaAYLWNpE WOG ¢ ¢ BEé BB BOWEREG: O
PPEwz yAwpulECyrE BECERPEMWMZERDPaUE LA Y%Az v
FozZEQVEIX O é v O3 0 EVEZE WEGMBYRE v YIeABNI KAl
¥ AE 180%8e951%dkv © y wa A
PPpEWza%“CaA § AQWDWBYEECTS VAWElI ®LWiy AEwESadMALR | Wy YL
1 3,7 Yawi, (i (0 %O -
| Cé& w Clawpas: viiw A U$? &z AowlY C [ % &k ya0 & AR watl 6
1 1% MGG BW G A CO  ICGHAE ™ USW 8Amd A XK P @v 30F £ Wwara A3
PVY%COz YV ¥
YR i 6ant {anjietie A wzAveddzt av@a w, wiihaaVvEW 1O &atwniAy ANGzv
o WAvEnW&E a w QAR 2
Gev oO0@vw wOmjeEEAT Avzwe, Wk bédii aWwOCARAYW 6 api
¥ AE A btcAA@a wNv $3 B 0w we A
a4  Guddaal SV Ev@rdE ¢ Uwee® Cwdai ¢ Cawobp@z
°bEwz AWAW! SBwWEVP PV Ew & W& e AMBA 1 Y
BoO3opi ag
Lyo 0 w08 w%°yuCwa Fésv %I@@\\mluwp@@@@r&‘@\ lﬁl$
owivz a %6 wA  weCy@iulei !ivavA C A—Ea EQlY Y8a°%TE Ly °



i v %0 -0 whlida acmblo A yASEE wWzee 6B womdp & A ASiw &°@piE 6 0 Y
YO pbi 6 %o plhl VIVA «OAA
oV B~ A BwAZWIEWC « O G XVEpRAiIGE@WY WAW 24 Ywi
) © poEwkEaw ¢ wlR: OARE #HTxPi
ChCz Bwil WEC WEACE z bvEDECEyR 0 yavibged X Féw o o A 1A CE, vy puk W
¢ v ew AR Rey BEVEHER QG (A Rz wO U vCiBwsPadvi ) t Yavt  Co o fEz
P b oty APEA v ol Wotds A& i & we/3soEwiO &
} AE @B EAMED €A %BE L§ Y uw e
i wzd4d 33 0! /(0 yo° o

i wCo,(G/(0
Eavwi 06 p A 3540 -0 aof &3 0A4a883 ey WE 1683 v %0w £ %fEQ Ao ¢
Al KRwivBbG@aS$ 3P E w2 3CA o3E voay O adzZPayaw i v B & ¢
i v¥0- 0 Zwéeveesvisiz OIS Yuv) 1S GthviCaeiA A b Bw 14
CpC™ »wiCU MWNODAaA%L a2 Ey BB e a®AL LA E ?
Al Cazt wwCye v A gV D d Az %Ly AN%uCa wA
0! % o &WHW B D YAV # CE WL @ YENZ & W Q dwiz Vy v
OG/UA £v 2 MPCAUT % ViowReww d ke AyA aCRAlw-a  gadw 0AzZA
BacE !§ouiu LGWOoA
a°Ey oyaacE wéew a w4 é(¥(0
0 Az 0wy A KGOS v e 6 @AY ¢ W w aeBoWOnz
) ! %CAcUwERW O & WEC BaWu ¥ € 0nv3u G vty
wi a APREC AIE§ wa fHVEGAE-E0 A v A ¢ WO U
¢ WIEAMAz ¥ 'wiOv © 3 1y 3ol CADRAOM ABEA E1 9 BCH0i0 L Iy © ~ O
OAé Wi wODRE Wy ° TOVNEC DB E iz ¢ Uwieta °URvWR O
) © Ewz A dPBERwW z£ We§YBeVDY0 & av é A
COCXxWiaedufiv ) %PDAMECARPYE L § © " Az CEOUMBHE wav a3
CEWa ¢ % wal CAWPEE vBz® E @ wd =Bt ¢vigpro cuz wO
yolait 6CT EEwasr% g8 €l € wa w
Owl 0 | 6°vEwWiz AMAERINT.E MPMBEEC v ¢ &y WaEed & Bur & Cz
%0 Gp e W2 AE /(A® 2 vo&u CAzvP tlp i#nEE ~ € Y%V Yah Y

T

aw



BIEOWIZ Y%wi & w OveAERY.~Y1A EA ol Gk & o0 pvid WetwRy WeED
) L Yav Oy lav é

¢ i %31 a° b i B(E(WA y
¢ WAk A0 WA TUSH WA R Y YAk d & &G WAL RY VALY 1
wa awobwe®Ry ORAELE adk CwAdE waBy OB 0 ¢ v
Al vl GE WOy WO paewAY CY CAEBEL 6 iHd2° Cjurew?
a woABAC ALYy oK z0 aowBD & Co wa B viiEw A-pwyavyiNge z0dps e
DWEE Aa- wA | wOAal WP wavoeE
va awo CAWCyWWIiWE aBwdaliiiey %4é ay Huivay & wies A
v ECzi wOMEACE 1Oy Ard CALEWERWRE i
y LYW ZeYe %4 60 ViR 105 © R & WE § el waizy °CplC b U
oy P WANB O3 WEY A UGN iz WeAseaAoypiptnbA & &AED i1 &
YO piiwAWEDS L y©° U w8 AL wéd wESE W
Y Bwzy wa Ajvw Ui & di@njzeesdonzaEe Az a0°¥ER poi i YA UG
Apbuwyo 0t ¥4 vGazw @PEd, Gy Co Al wAiz acwoowzA
°SEwz AmEv! ¢ézwOl %E¢ ! Ywaelk ¥%iv C
0@dW v BL/EEe R & wlineAieviD § %€ 6 wz | YAl A £C T 3Ryvw
CumET CUWl e Wa a B Pk o DY sy A Gy BREWD wo A
S EBEwav°oywaoAv |
Ai °yAE yily yPpyAE - AEAECE WOl QI A 7
° WAL PpAEW z A BBE 9§ w & A wHESH# 5 v AY GUPVID Wik O W é v ©
LY 00Y %wCbhb@Oz WA E BP0 Wz E AL a0 &E %5y
CwOa | W ABWEpIKGE 6EwAy A)CBWg Rkwp @ é A
Owle¢e V CawAEld ! BRAv oWwoAY HEEAY OF WY Eeiwané
1 AE AD&AHH
U Wwep UEw %E BLCAEW:A U 6 G{yé® "wav ACEDBwWAR P & ¥
Yoz 10 {6 OW 7z Ut A OMEORAG & W Wim A v ARSIV Veivi @ Al p FEOR ¢
1 y-f-(00 Bz O AWUWA v @ Aviz¢WARAL AE v WEAD VD éivwz ¥
| i %Al )t AEa BEBR-CEREAWAY a2 AV ol Bd&wa a°
YPEwz jwz¥ CwWOFOHLUI WO

i}
¢

-Cu

-C@



e z Widuwiz: &° WAQE L geppn At -9 CPUE&MEA" U
OAAE a° EAUWERANYVAWE OB, 2 AW BOV LA o A
} AEy wapivaen Avsrlo ® Bovw LA
aedwy | CAv:IgeEUCaAWHOARR P EDE YAIA 20388 Wl
YOy ABE wWetweCAY A0S vi WA o &PwmE EizA € ¢ YV
Cuwopa % i VWpPhv @€CR&EY ¢ Kwz 0 A WO GCZHBELaYY AV EW £
) L AR [Eiv-@avd vaws o WER%R 0 0
aéAf AiCuC yaneiGMiERAN §t WAERE 0%AiT  C e A ORP FWaPaE @y j L we
v Apyia CAuBE Cy el & dalipav %6 Ny wiva QEpefEd ¢ gy %B A
OWHaVT ¢ U0 8 %ICTICHMALYWS © @b U & Wy Asi) Ay B3aEWAE | 6w I
) °CEw zw @ & °GavitEpYpwi w —QPAU & VLY ¢ BWABIGPGFDGEE 28 A£ ¢ AwAEld
CH BNV Ul ed Yictela A Ep A | 6 U Wy wiEDp 6 e BAILY iV G
° b EivG CgaRuly | C3 v %00 & A% pidboigA & Abwvzp U 4 © sl A FAey Az ¢a
) ° @& wyrAviwpely we Ave zimeOmi  6eyi VL3¢ WOAEELT Yy ° ZAUA LA UD
601 E wizBa £ Cway Oé& yep a{ G whd @e e wai paipiija ot Awe
) °CEw z€ ppiy xweed dvyi %O -
Ci Cuwp&ar " /y/(0
¢C0/Ee i wzAY GRYEPA 0 ¢ wiD & ° Bl 0 Y pG aMGEEE Cla £
ICT Ov?iwz &RChPAIEES Ay I W EaE A& vaw i w Bova Y
wWE  OlyAVAIRHGEE Awb & 06 %o pd YebtwkAcEnEIAVE %A BE HAATY «
1y % B @ Bawi A AR IGR VES pRw OB w 26% Y@ Y
¢ Bz¢% 303 BIA 0° AW ! GRLCY Wwa v a OWBAT D pAz )
¢ & AQP BUBLT | owiuYw AW & w z dwvza POV{ JEEEk CE W Falk 2w z
°pEwz A
a°ppwayawhp fAE 1a!l baeo AvLlCiPEodeblpida & Owl
MEweit A& &p €Euy Uy AE A& & POiN WG W z 1€ W BN U U ¢
) Ewz VA & Buat e C il & eviOR
EEvAAv CExMzoxyywpewé LAOEAEEL? Cu cafPlptpa( & | Wwv e 34C
) © pdWYEWE WD Wy BEAHAY &0 L Az v vl ad&AzO ¢\



Ceway oe
C OCE ww Meizes, (0(0
+weoy & zwOGY MagEA awaEE vw ¢a * QvBelE Abw Wideg w A ¢ e v
5 AE A«Af CaUned® Vv iie Azv ° Biw
Wy 1 GERANEW & (AW E &
i wz ¥ cApwlrwA vAw wé Cév v tvAu
¢ LAyYwesdiwdw A¢ v atwaecsAwogyv OAHRYwL &Y
#)RWpi¢c%UCAAD
6 EVYPBEW3 +tathw i Eo il viyabav e HawO & v © 8 wa€ [Ch W wd iU
ACE W« Bavizsssi wi e A WOU W& wa e Apdatvad sed v A0 w
a%wOUE ! Wwngwe@EN CWwaeAMEGFGADEGWAOTl wad 0évo
Y AE A 3%y | ¥z
Ao -twR« CA3meofor
A AUy w ABER ¥ AeaiC Ubg t CTAKGNAW Coeypavy WA+ wo p
Yo pbpiiwayBWw ¢ wO&CHR! Ows Yy WEBGWEN LBAVE  G+vé
0O++0évo 3 vaPAarywEweez At ¢dwz ctAWw%A Q@i waCy ¢ \
-x weeHed WMAWE Gz taRYEA O U atéVAEjw &RapT Hiw z0OBZE & v 1
cPhpy CEWIVENG BNOAWARCACEWD | @WECAWE 0 ¢ v
» LAE, AR@VWAMUE OQv#EOACOa ¢ BBRE T Wak X B Av?

ChHC—z

y tVvAU 0603 awoACERME % °¢ AywEEly My S W ¢ -60w wi{ Co E
) C EwaA 2,80{ £%0 |V
Dwast y° 0 ¢v OYNEAZEME AGY YA 02 BGE S8y ovwel O
Az G0év VYl yCARI¢UDWAE A8 B ¢ vy wWRECAWLEY VOYE waz
O GwBLO -  TYARERN 8y yv L Ao At v AD Y w-wasCl
)°ca°z Yvwuée oO0r'wbE =+
506w °UE wzv ¥3ad) JeEnWEEv AU waef ¢ wOA % AL ¢

A Co IGRCwpiy dviv a
LoAr AvAWEARWZ Cvey (2WE£C

Jo@ ¢ ACRA &iyw a

Dt af aypaEdawvwEwp o



FwAoyv DEAPE CIVEOVE(QA W v A
¢ Uweesdy véowayaenGa v By @&k %o Al 6 z wéw &€ yawhy o AAL;
¥B°E
) 1 AEA aaGUEsOAGIHw Y £ WTE © Bz ARAREA L
CA%o AL 1 KEv MG WAEs Db | | Oma 1 6 WEpd p i© 3 v
vA«v 06 0wE Al wdipaiy. i DemRcoim ARzy &8 o Av v
OvpwAEAY T wiA %o At ¢dwzowoulh 6AER AMUARZ CY
Czwe gvwmp wAG B&Y AB Yo Av %4 ClaswoktAr ovasezdh °68
CHEWEWoe (WA QAL HWERSGo AP U CHwE W CCP Iz ¢y Kw
¥ AE IBd6eeaBsitiy © iy Qdedley AR 2w e Av CALRAYF  ZOR
Caowopa Co3 %y3%a ¢Ewa%CHEEHBAOL AE wgwL i N B
SA U °WweiC~%iuEweEwy ERAéph AL dwz wi
Yy AEa £y WA | 6& dolzy RACAEN °Bozy vAA®@ARE  WABZS
L UNRAGH &S ICA B -+ e 0B B i W U MDD 3 VAL C é W
# AE AR VA BWOE OV %
Of{ £B4uz cavaw Olw PitiXsz~ imel{ Yy Mfawasdy, CCEuv %0
) BSEwmz2t Yov 92y wa Av
i v 018AOAIGE CRABWARY Az v wESMDaE3A § «
)L AE oG A 6.8 ABERRHMEZAV | wavo AdS{Aé | ¢
CoWo A ¢ v ©Yw-  YZAed £ & B4R 2av AEVAAVI ¢ ah@ideiiv A%
) 1 A BAYAwWh-UY v
1 v AU .o00C

Cz weiaswEMmdRT § 1 vAQ | W RIA i R ENREZ VG K
} %Co0z Yv ¥%é U\

Az 11 E®jvy ¢ v RGORE somiw- © catpUlyead w WE  CAIZGAOIPVAA U
v ECPry®méEwz,wsd %O 1 3%b0 Yl UC LN Vol Bol
LwiEav ACNBAME  at %G &b NvC piavex® yeAEm? & GAed @ § 9
¥ AE Z,b@ vopuR pAz vo C~ Eawi | v AwEAYA{ Y

1- Tip change
2- Openings



° b &AW 3@avHO(0
Cviaviug &V %4 €E€a%0cyv) TYacadBOa; WAINCE? HWE ° ¢
OAAE &Y E @&Q&bIgive YAz Bl dad Voliin Az AwES
)L AE &lzw®R §iwEd Y
¢l %1 6CUBAW 3 P EwWBBEOWE wid) w P WEO &  6° @& 9 HABHIND 6 A &
°I¢ MEIWZ VEHA«HT GOidivE C U AP AR a(A(M0eH(AN0 ez wOu
AEv UCUOOK wéwiwaee € @ly Rujt AE AW -wdiw T &P R Yo p i
9 vVWw-Cywv Ao d %oyl GjvErowpvEzadEsDn ¢AG b éCABIW 31
Ppaor¢cAACEN ¥ LOWAECZ
i WA WOl w e YC b NEy34z %10

i wCo,(1(0
WA avio v A ¢ v &4z LTMVEARS© pPUciwgz w zéleyam Ewkv 1 0 Ao A
Ay wihivBhE CPREut € WEAAE xw, oy v | dvaéBeawl v 126 v @
i AT Aw)z Wy 0DEnGi WA wlis A Al AEECK wz=%Ydv
%00 pywi x wEe e 0AWE GG cove oGy 160 1 Y ¢ Ex
bbby tw-
6A0A 06 wb o M ESEA -GEwaovA o A wi @avived A & wslizv A3Gov ¢
Kize E CzU G GV AEN\Y EpEditzh o EC Y| Wz ¢ 6 o Yiizéh Yz
AywBiwAhopa AMBABeyvw AEHWNAL A ELEDWEEV (
PpboECYy ¢wCy CE VRAEREINZ AComCAIA  j GhaB3b 2V ¥ AWz Won y v
Yo pbywuz E£kdvwe HOWY
X w, =-yNO0
} AE ¢ AoihAwA§ @ Aye AVPACWIAAICD Xjv ., oy v
i WCO § WxpamitwBomeY € dwA [y ivAzCyHOREBE § Fovk & v
Cu ¢iwE§ypawh WwBO OY ¢ way p G v@HnrakaA -diw o6& BA? W
P Ewz
)L AE pav¥d! C@eWm %WE R WNy§y ¢
)L AE éwy %0Az ¢3CcPEAGRN ViGGE &
vowi ¢ Qb Ny 1(0

i wG@ (10



i ¢ CORMCEA A CO = B waIAE 1o Teviab i ¢ UavesEOa Az Ly
YWy j P PP P~ ve-Chvvite wGsO
Yvowi ¢ QbW , -6.y 10
véssy BONE OF W EEIAVE ¢ v | WE &R0 WACAY yw . oy v
YO Ppi Q¢ WMRADE WX
wé 0&o A% yW Bz GUWABW@R Eo v L@@ AN, o & v
CWQ& O¥w- %! L KH« afepedcORRikyw ocaviBigz A aj 0 Yo
PEwWz “ovhejf MC O G Yadwajp Ud e
PEwz AcEv?! £a O eaged s wmOnriah. gJecAEC @ 8
Yow i it vAC O Wi &.j(1(0
YL AE ¢y &Fv O8° Bewi ® WvC-0 GYE w;
) O EMIP e VER 6 whnieeR DGRYEVIOR Biing 3 AvC o G Y ¢
Co At A advaire oyuv* Uy IEw E(y (400 z
Awgj PEBEWZE dweE y awwk Qg wd iU yReD° ¢ wz
) ° EwzCU weadawic év wé*y Cpuév wz OfE£3%0
i ALzZAVBE VIV PO h avo e A O U CP é © 9 36wRah@gi £F5miE  C
JE@u yAwpu ¢%OPLUCEPH L
a wouAno pAai BweBMOYUAGAMER ¢ v ¢ %UCA AN (UOV %z U
OwEy v Aywawij o6aY Iikin QARJEY: ©EvEr YUEXE: U
)t AE CywE:
50 phi ¢ %UCRANG A~Y%UBWYIHNAG WCOAY 100 0V %
LoUwarCouYMaBGyv O yv
DAGRUTCPWY 3pCCaE i
P poMUweEEOa CawewpzayAd Ai 2.AvH) ANy WE ¢v  ©° &
Py AEv2E: 32%LWUE Ov#ZwOGO
atURv a3w 08 ¢lvy AIBaCe vesartAty | vh0d w 44 y 6% odw & ¢
)y AEU a0 4a °0H° W B34COHZ  VAHb
B pbi \aRnWYsHePHEmyz Coalgstiow-Qio (
ACBHEC Vv wzoAG{wiBuws Awi @ART v°o« awonAl
3 AE
YYAE 061 w3 xwedpwr p w&iodv@ivBRODEE K&

-/



IpTy ¢waj vEAWBOREAZ | @B A
YYAE +w-yv( Aywa
Yppi wyvAE 1o UyA¥BEY oAl ¥
3AE A8 BOWiLsCwo addpawono ALE 01 %i
ACICABRCYtUaweEWOa %t Al O®CE%RAEDBGAWEGMAI ¢ v
viBUSEEWOAE ¢v Uy wil ¢ ogemateyiv RN oWz PEREC wil &)
)i Ui Gu
vECAWESWOAE ¢ wh Yalfewd %C0 z | WAH w {® W6 WREd VAR
Par 1 C, EE
a FACcapad ovCo Wwy 2e W@ O IPg v w {8y B & Yo A QF (. ((C, E£ 3
5°pEwz %EGI & Wow Al ¥ GAEWED 8eE0iy v
AxBwastwOa Y%1¥%O0No & WAAKIAN-VES A EWIRAD ol (BCHwiaz
I WebRUBxUiaad ¢ 0! %i  (xeeé C v
P A WA ¢ Ukneste O & R B4 tewolr A ¢ € C W W Bivie iw e A L
R oav%a °¢wz 0°¢h EVAR-EP BOBMDOTCMBEBVENT:fi
gAv vwvChiAdty: %
VY EwZA wpllw a8 WB wgsi0° E a° CpE y O
) °CEow zy Ao inee® wW & VBVe NG ALz A addviiygEé (v E C ~
atURv et w O & WA Yo ALt 6z vdé wiipt LOMKRE aD@ A 2Gb £
PPpAIAWSIE (v vVEWE AE@RAEY EOV !
} AE K/Ppv&AANasPU vV ©° év X W(CHAYY LWV ¥
Ca A:C b NALO
i wCGE (10
WeCoviol« 6 %k P %EEH VO ¢ WA v E MG Y & AE D e D wa 1
Y O EKw e y wa Ajvw BVEAWEOW § A z W B dEE€ 0 ¥
Al % € uompPdE el WwO& | w2 %! 6340 wid QuisaBAMEE GEj * we
CoWam b i | Gmzasl v FUATWECAR G WEEY v Y%y § %< AR S 66RE 0 o v
) AEAyws ® &6 pwe cowp b iBaeds adaa bk oyp ICAEHRE yEEE ¢ v Y%y !
Ai 1 3%C0z Y%V ¥%é a0 o EYVWE VWA ¢« & wd z ¢
) ° p C{ b W Yav &3 Ornwidhet w8 v
) L %Co0z Yv¥wé Uy %UE O6%api awo!



¢Ci % UypnBwx 0o wppCuwopaAAi t AE %sewawdA §
Ppic uCAAD« CEowdo@ue Wi{ pUCG
CoAr EAwd we(MUd

1L AE Ey ¥%20dmk s uadac Ewpewe A Eawt AY&ANECC O
wéqg pi U CCOzEw eogtMiwmy | ABBodEms o ¢ ARY #A &wioyv
WE ¢ WAL W AV EWR B woBetuAd- £ v BROvii A &ME ¥
) ° p@d A @EMEi & WEY %A

awoo At i ¢ whupadbwdz £ bwi B SHECvBE wil o 6 & @ 3
a ° dyh3aiChwic vo we p i0O)Y € &wr BwWALE Yy~w c0Awiz @i b & y v
) o HORZBZ wOU © €\

Cao At ¢cdwHAL® Y %A
i WA«aWLCAE AtwecAv °COAEf MBv &y %ZECWER ¢
Yl AGHWA WA Ce wp ™ o Av  COPEWwRUED 2V § WIAC i wiz YA HOBEVAW
a°E ToPpwY®&PwAlt Edwz C¢YWAC W OGWBA 1A FWRA EC Y
6V v Wit 6§ Wl e A dviDwk yaicvziesondms vewa ¢ Av o ol
Crywi GwA® ¢ ¥wpibnaiasowlten Av %8 & W VoA ¢ EwA v

YyLAEANGG % Uy %WE (v EC-~
CoAr ¢ow- tCAMRIDLMAY T & V!

a C¥eyAlvw CAYi Yan PLANVO Wy O+$VAURDIY A0AGY |Ouwktas G v A

F oOMA vl @ AeDpdEWiwvey 1 C, EE C v ¢

i Ai ¢%Hwar! low U0 GvApY Agskyeniivie Avayitv
5wz ¢ wCy I TABA b ¥Hdld# 1UAEWLA BAV A, E
Y EwawhgEwaz CwAy wwwBivkopa Oéa ve&wmpv Co A
P#H vy GEWE (Bl §aseewzevp iwcUIEp Wi @xe udeée
Ay Af Wiz EWERRIC - Yx W, oy ¢ 0 &8 WwEBBEE«Sph i UAy

LQE- aWg CONY

Y BEawCavoropi ¢vyOeavuntww whBApi
@ay ¥ | jwzY CfBEBA NG w A vi iimive CERI®E a ° b b
%C AU B AGuewAEe a AT v eeup t wéte Ewp %20t vy
6%opi UfpduCav vV O& &« ¥ e b %z | i°oyEi&CvAsonyy 4OG
SEwawwB ¥+ ac°cE x\



+ Yy YBA] WwzCRBAHP I ima  BBWoEIAL WAL YAl LhEOt A v Y
B E al.(/(0° BLRUE Aiw o@D 0 )30 E wzy SIA@E & @ %6\t AW
Gt au °éwf{y ¢AWvevaWRLREQEL AREEDHY U! IEI AV

) °pEwz

o wkyawhAivAe a# CEwWEGj cCwhAr 6 %aopXc®IER | 0¥

Y WALyt avi v 0°

cEwzCoBa wiAoGWiEYWBIWAODPEA °cwzE OBHA L vawdv
Y Ewa w a8 Va~
Yoz ¢Av | iwCojE Wik waei v & EWg 88 WeOaE Ay %f v
Yy ABWG§ ¢onGo wb &

a Vel £y &~ 0 AAL QEdAMY poiwCYw &S wOBR a2 ECMd had ¥
i¢ 0! %EA e¢ LB/ HWIRER wBED Y wEAV O UT GO
Yy eV IE | S EavO o AL

Uaev ¢BBE3NOWACUD §yw 20£°a ECY 5 WMTH U Y Y& U %y B

Yo pbywuz C

vV %z YCEAY L GARRE &Y v ¥4A C ¢ Avjd AdwEsmzzw 2R AN U6 O

YO pEwWz %yl avy ¢

]

(@}

CoAb%Uapi 2008 vy
i wC6,(G2(0
i WU WARGFPYEE U wiey L% w&E B o Fraiace el 6 Yo p i
) ° p Ewz ABVEVYw vz wiDalv
) © H3u@e @z wlr A1E wz¥ie pd LW HANV & é
PzEwz Ao Ev YEveA AAvdHivz:év A ARG, 2O AV 0 o p i
CeAUj C¢A« pliow M« vl VUAIPEYW ACzo$d w3 a °vpta v YL LA
EC~ COC 0 Oc¢tw yEswiwi koAOCoawaA{9gc@awi vy,
) ° Ewz CAe BAWi vA%Z apeC n: A
Al @2v v HWAE w- 8 wiCkiAR @A o°Yopvhav pa®sCed pwAh wy v
COodh Bao p i we QAT CavEe D HABR B v EAAMEYG-wRe Y v A £
YT EAawi WGA O6éwbvays GalNiaw{ UO&RERPEEAWETC B
¢ ¢ WAV « 0 zjwnéO twCl YECaAmE- AR © z
al wawAwwawhiaada | ¢ ¢ wAWSA UG z W Awe Btvmiph & ¢
5°yAE Oowu®&u ©°¢&w



Y pEWYC Yy wo Advz i@ ed&iwzo Garwfmd  © 3
Uev owuesdaAr ¢awzripishvda wo§ Aty é(kv %ONv
SEW2ZLv © y wa A
51 ARA 0&¥%EGRE Y i EweFMEIBZAA Y wa wi|j wy O °
Ic Av | wCo6 ( W 2pnpriy=vA ob@E wiky CT |
WEE] Vo0 Ad Vufi AU Y2 OWIVEYEZ | 108w U0 yi° iz A MaYCYIAZES
A el HOYyWOW{IEldw &+ yYVDEWAYAZ
i wRyawiudvAsv Ega “AOPAz AT E Al v A-Vididd CR 30
YEwz a°E pWUMWEEWAADBRMY WIRGAREL 61 o O
£v | a¥%ae En Qw{ FowaRiib O Wt U ¢ @ Qi W& A A C
CocUwiee®? ¢ v %ONV CABALfOUBAREWRBWICONDPR’
A-U0 Aywawvafvj% 6 EY ®EWP{ i BAraEssathyiv By WA C
¥ AE 180620484 0%V §LyYawCAyvw e AR zQ) @D i 6 % w -
| 6 w™ Ot AlEv G vMa Bg W 16¥/Pa3pwi § «0 16T %D e wz 1 |
I C, EE£ |0 2uvhéD ABEpwWE anaz® ov iCA 3 /BA £ v %u~v  OAAE
0t A{y wWeE EAs Axf oniRGEeE a0 ¢ 1 O{£UuAWE pUEWZ
x wp o &v, aviASBOEPpVIAGLT & & #O %5 C &6 webtav i Rawidside A
JoOEwz C2BuCOE whHW WwE3wWAR & B \AEEAw B d
) ° pit vav@vwimee Avi walEvwABIVY ¥ 2 ¢ it E@As p oA PEY ©)
Owaid, ¢1 3%3(2(0 %o pi
i wziite °© pAYy wanMivAalw 0 ¢ G @ ayRvIA £6 Yiadhd & WG PRIz O Yas
AWH WE XwzBBWwyv Cv % AF: ABPRAWAWEREP i °6wepi
v CWEYALT A0 adv " (E S8 vAt WAMREONT YCEPWNE)z YAy &
AICHEC vy wa Ave ziwdDR pPyEww @ BE& WE o Ydvily 8A whive Cé
¢i % °cew{ Ay whwd&RNE Ex w,wabydv ¢ dvae 8a °)BE AX
FAE ¢ wAYRO B zoweDni{ v

) L AE &idwdU wasgt A A £ O ¢ v WHIEAE§] 1ewity0

mh

Ve

O D W
o C
< Qx

# Yo EQwaz WE YAy dvvaCaveRer v/ 2280
C@ %o BAl acwU@uEnNAvdew iz ¢la° B AQwv aAKi@w o w A
) L AEC aA jeen A& 3%QWayev ¢ @ Bee @ MEFWBNEE wa) © pi &t
P pEWRV °y wa Al av Edviave AROASUE] 0 Cp



¢ Y YYC O BE

i wCo6,(G3(0
i WABDEWz WEY%CR Y WWGHz4:CAtbEE AWA § ARG w A O
i VI WAPRBEE®Y »yCOOAR Mz IAOMYBLHIWAYY © ¢ w~ [
} AE x%WCodA&° D
Cpuév obnaz@ pedvd,ic oYl ¢ vyl yA\Bavzwaen Av 6 U b
UCUOE; wkradpipB awooAr | ¢ %y ¥OFwz &4ié\ALC /

) °pi
¢ Yav © P O YACOIE W ety O v-AO/
COjwadrr ¢ow-* Ai c@Beé Owp ot Alka Ad waddranilonedy

©¥w- ¢v ¢Ghv °AADIVA £y C)32 CBhavpmt® YW GREW (HEWRDDHZ0 Y

It Av ¢yt @O & OV %E CABVYPPEICYHD z ¢ Uwed WD a © E
50 Ewz ¥%&{ CrBEMmEAZWARE wew,

| a € pPHw " 0 $U KOO bceAwdive & Bl B i & A 920 ym@iowA
acwUyV 0§ Wwkw Aveen AW ¢ B %y v 3P&ybWRIWEAS v g wha wo o
CA%Yy v T A«y v WHApNE z X HEA - CH wWahew i ¢ Yav ©
JEwz v¥%vi y!

Ay Y EaC~E °QpoCzE 3B WizE AG Wi WA wy 8P HHE ve Ay
CAvsuz wé eéewy %O CPARNEBIP gOSachEi | Caldhz« CONGYS
5CE w%E ¢ ! LwAIUE 0 WB4oEC
liagév AxeCUWpEIw-YyV
Az ¥%-pa°%EC Wk E | wWE&AEEHZ vV BACEPvé AAC-Hy € G(F0¢ v ¥B\
#FoCABwaEAE O¢ v %E
6 Yau piA ¢ SPVERRZ2CBw B wOa& L %vy Ai COpA¥~ ¢Ev ¥
#FOVYAE acyw-pn @é ke AVE W by
Ew-1 8FPORM) ¥ € %4-(0¥ peavu W& & ¢ 3 C FAW C 6EIWY- € ¢(E WNE v
) «Chii at %y 3
¢%v°e AOY V %UCUuPBLwMEe343(0 CA v A
a ¢ vie fOuy w-eudsltv © Aoy Ay GBAIP A% [ ExmdeRd WA G aw
Phigav a v uhwhhdv 0AA %dwkijc veukdy A
Vo altwenABwRAANGE wy UEAWB Y wéw\YaBDewowss ¢
)AY VO « awo«



Az °¢cwit AQA%wly OwAAW ¢ %Bweygby 0y Chduiza hE
C eAnz«w «  x BwvzoaiiPé W AW G A ww « xovzaeC CunieB: a wo CA Y
Yo ppi Wwdnwi urAac B° CARnewe %0
Ao Ev1icUwAR§ O@Q E%! viciAovy WAIA el GeBigngi olp 4 %41
| o 20 UyRFEvYDd @ veewBv wio -uo Uy %B° Ewz ¢ %
1 C,EE Az Of £/ EW Xyned 6@t e M EUHH OV VE £
v UAWO wko W éves ©°¢wizECCAWRAZ ACAEE sawthd Al
Y ° Ewz Ang H(wWa @vweBvwWOuCou ¢
¢%BvoAOY V OGANCAPEODWRPEO Y%y w- U
CWET M EYWi  Azé veP GuisyE)CCE WA WO #U awBCAws p A
P ppéizaCiAd« ¢ %WAKHAY 13 30 DOAHAA awAArvauia £ v ¢
CzwABUkAv wai @@wP 2 Aol wad A{Aw 0 ¢vaz ac°
P pEwz Alscaisessy w it & 2680 O
Yoy 4 € ¢ & WA 224 BAVCRW Y201 6 v Aw AW € ColndayadBriwwigE A/HEy 1 w
)t %aj(1(,vee C~
HMSSA T v CB A ® Dw A %0

i wCo,(40
chPpdpi A6 CAyP Be FaOE&§miivEADI ARy g kA CA-
al ype vy e Hhez0p & ik EEC V6 & AW YORIEY 2 (6Wam Y |

“OEepEWEZCAVABDUEOA BB E O v %BY  BiDInEsAlpvi © y
i Wi v b WAYARAAWBLIE Wz O wd & vOUD valed oiAGp ¢ wa t Ly
Bl 1 A«@A WA o VEMMDWA WEBA AEIv.apBERyE pac Ev %40

YOy AEy ¥R Bw-Cv wOAa U &EEWE Y-

Q1

¢ %av %O N v-(460é A £
¢ £ awokBAza DNIf RUp BEwwezd Ac Ev i vy Avzédeyasview & O
) ° p E@®z(0 AzBwOu ° éwz ¢ ¥%v @GNV YA ERE ¥
i WYEOv ad ivaeE A ¥)eowEimzo vABAEVAL1C 34z 0 %8 A 1 P © il
Y°Ewz ¢ %v¥%ONv aéAEf

1 - Electrosensitive protective equipment
2 - Integrated manufacturing system
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- Electromagnetic interference
- Radio frequency interference
- Electrostatic discharge
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