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2 Ŝ dJe) 22 @0©@ S X S X X 3 0 2 



©3Q®©3(§@G3® d © a O © a 0©O 5@^)SD© a© CDS5S» 
?d©@© g^gjao©, §>© o g © g t a o a ®a @©DC® 
EX©©. ©?g SSSXD® OS) gaj@3 a id® @@0 ag©©£) 
@©d\ © o d g a d ais&a© g © a @ d d © SS© 
S®©D©D©OS5 OJ©. ©gg Q65)@3 gt©©® S@Q)Ci 
eg©ae)o© 8o3 gt©©a S© o © a a @g\ ©gga© 
S©0 @© @g© 03®ffl23@0® @S®05 5)L®l&l @g©ffla 
©oao© a©a© o j d g a @3d@o3d© S Q d ®s> 
@g©oo Bd© gajafcS© g®o a t g ©© o g a © @B. 
©£5?035J ®Bg OD®aa@0® 5>®OQ g © 0 © 0gBO3 
© a §>©g S d © ® © d @5)3®Sd O a d © D3©0© d O 
a©®© g B o s a a d Sgg gajsfg S@ a@so© @®3o® 
©tdo a©ao@aa d © BOQo (Virtra) at®© ®a@da. 
Saaa ffi© ©© o g a © @S. 

©®@ d o d ®d©3©x5 ©@ QJZ ®©g©. gajs^ ©@ 
ro®>3 S@o @a:©a a©® ©aa© a©©o© g©oa, 
©a a© gta d © o a . @a@d @©a© @@® Bgg g®£Q 
©g©©©@d ©3 06@S® a©@© o ® a d o®3d©@ 
£©a© @i@aa @S@®)0©. © g g a © @@o g®Je>3 
©§© o a d @g©e©, @o©?a g@DTO@d £5® aa©© 
6gd3 (Elijah) S d © a©£ ©©© gt®d©;x3S a® 
o©©03@a:5 (Santiago) @©og adS0O3@S o©t©3 
«a;5@©o© ©taaao" (Shango) @@og ©©@© o©©g 
© a © 

d @x>©© g© g©sg a3 ©?g @©D® @g©©Q@d ©a 
i3a30i,@sx)©<:. <5 o ® a © a ©assai S a " © 3 o o a 
d a © a o g e o a © o©©. @©@d @©a© gssjgg ©gag 
dao3 ©jg e©©a o ® a o a ©a©3o. ©Q© g©*^ 
g a © d t ©da" Q30s5@3 a © <?®Q a_g@ga e © D 
o®ad© ©a"©>o g © a o g©©dtgo© a a a © o a 
gt©©dd 

6 @©AD A©©© § ©o©o@e® e g a d ©od S o o ©g 
QS5)@3 ado S a a a _ ©Sa ooQz»©©. dt©og ® g o a 
asoaa" ©Sao g© ®@J© ®e©©@Q}S© COADSDD 
© g a g ot@a©®? q>aj3a gt©Qa gaaodo. (Seoao© g@So® 
©a g g d i o a gx5s>@@3 c ° @ ® © g a g S®oo ©jg®a 
@® g g g a>®o a © m@<s>Q. 

©gg @aD® gx5®a©a@a eoasgo© ®a©@® D© ®@©J®Od 
eSooa ©aga" Ss30 ©GOSSXS a g o . QO cao© o)aS©3 e a e d a 
( a©oadSa g a a © @i@©a) ©©5© QSX>S_ a i d ©?§ @aO®a 
o g ©GDSijoa saaQd @gaa g a d oaj ©63a<S @gaS g a d 
oa j c e d a a t S a ® ©gja©© o a e e x ^ i S g a d g t a © A 
Bgga S o d d a o a @a©a d©@aoS. @®5Qd d© ©iOdoa 

G@ EGA© O© a g a®© 
SGAA EA©©D 6 S a a a o 
©o ag, ©o ©OD AAAA" 
ADAD gtd5©a ©GG 
g^c>© ©GG eaOa® OD© 
GAAXIOA 

©gg eaO® o a ga_^a 
S B a g j a a d e d ©©3©a 

ajg, g jSQa a© ©jdaa S gca. 6 g a d o ® a g Bgdsfto ® a a 
g t a © a g® ©©o©o!. ©6§a.®»Q o a a23®©a ©SO®Sa o g o 
g t a a a a g addd.© g® ©gj© ©i© g©d©3 ©go© @©o gi©Bo 
at©o. 6©d a § © csd® a©ioeo® ©gg eaO® o a ga.<^ asj© 
@@o gi©©©6© at© ©t© ©63ajg a®t© ©goag gjoodo a g o 
@®® ©goa,<3 d d d © S. ®. 12 a© ©da GO© ©6@©a c^feja© 
gaaxJo© e®® at© ©i® ©goag© o d a a a a © o u o© cj 
©0 c5 aj6 gx^dtoa @©© S®© ©goeX3. ai© Bjffl og,)aGa 
gx^dtoa a©© © g i © g g d i od© e©o m dtoao® g©©D 
g t a ©gja@s® @aa oaaGao® ©aj ©a© o a i • i g>adtoao© 
o ® a © a g a d e a g . e a j d e o ® d o o ® 3 a _ ods» | ) 

22 6663 ®©JOd 02 BQ6y8 3 



qo@Ote«53C3B55 o © S . ©63Q»®6® geas® o © ® sooOsea® egSn 
©03 (+) QD@03C3a)C3a5€, e33S5g@DC3 8 C3SS. 

titool: stO BiS BgoaiSBi o0Sa> oO@ qntcttoos Sgots tSfi goftO. 
sa>G •anfUoS Sons + OMOiamcxSe, eofto SoneaSBotSd 

S©D8Sj@6S Q l S - Q 3 S 0 3 O 5 3 CSCD G © 6 @O00®G5 C33£D"gg!3Ca 3 
q i S + qosOJoa dotoOo ®9G©o5 ®aS®§ S O eaaa> q3@03oa> 
caco o©ea q i S + q s s O f o o qeaO e 3 © @ a G a o i © 0 © S . 
®B>©®0$ @@ea @®@ q©e3 "©3© gea"@S. ea®©0 q © e a " © 3 © @ -
qoeOfoasca® g S © CDDQQ CS® S S q c D c s s s ! @a5©©3 fica S O 
@®@ d 9 @ e s c a @ C 3 @ 6 3 © e s d D CD©et5 S O ® S e ; @ © < 3 . @®@d 
©@3©j3©8 S Q @GD@S3© @ £ t 3 © 03®oOcaQ ®00 1 0 5 @ © © ® c a ® 
q i £ 6 e o q o e O t e a QOOD© e o D G s a c s @@ea ®&€®@S (Stepped 
Leader). @®@c5 q S ® © © © e a ® ® @ a ) @ @ 3 © ssOa © @ a $ ssOeD 
8 D 3 C 3 S X 3 (eaesjS o©@sx3) S C 3 3 0 © 3 © Q ®O0 50 -loo qeoO ceo®© 

0 1 ® @ S K S ) S O @ 0 3 @ @ 3 @ 8 S q i S C D d @QO@a5, © e D D © S l © § © i S 
©c3t52S5@G3 S O QSSOiC*© q s s O t o a © 3 0 3 © ® 8 0 ® 65x3 ©0®@®, 
©63®j@g S O O C D 6 © 6 a qaoOto® © 3 0 3 © seas©)© ®©Q®0 
§>©6 @ e 3 @ C 3 S ) € i 0 3 CDiS® 8 ^ K 3 C 3 . @®@C3 @©6 ©Sffi q3@03©a 
© 3 0 0 X 3 ® qojOsS 685)853 ©6302@S® £ 3 8 3 6 © Ol®@@9S) © 3 C 3 Q X 3 
e e D © i ® ) CKS® S e ; © a qeaO, e7 C3®CD® q S S © 3 @ S g § 
©D03SS. C J C D g S O ®©6© q D @ 0 3 O 5 3 © 3 0 3 © C3i§ © d t S J © S j g S 3 
S ® © a S ® Sga©. @©@ea" S g 9 o>@ @coc,@E) q o goxxs o o g s d 
@CDO S QdcjQO q s p ^ eaiOcaoJ S i g g ©SQ. 

® 0 ) @ 6 3 @ S SCD©C3 ©63856 83X^3 @ © a C 3 a S C O © q g ? 3 ® e D tS30<X5X3 
q s o g CD®SD* oeoO @©ea © e ; a $ © a , @©S. @@® q s o g - © © e r f 
o©0© o g © . e 3 8 5 > d § q s s O t e a ®D0©(3 © d a d ©63e>@6® S O 
S 3 © a 0 C 3 O X 3 ® eaejffiffl® 3 ® © 0 3 S C 3 ©iSffl.6 C 3 1 ® aXXSESC3E90® 
q o o g ©@® o©0® q i S s S . 6 ® Seas © g § @oxD®0) £ q 3 @ © 5 o x 3 
© i @ © 5 ) dSffloScaS o S S . @®@ @®a© Seas 6855 ©£© eaiOcass^ 
§ © € S o SOesS eaoSSca @oo@63©Q © @ 3 6® Sg©S. © s s s d @ © a a " 
SC3(g@ S g S ® 0 © K © ® ® ® G303"O0 05 85) OX)@G3® 0©gS. 

Y 
Oe«a2: eeM^qisiidaOMS-qMaioSMai^+qMdtosin 

•omswO SO qxsg exoO d eo8o8 qcfl«0. 

@®©iS G 6 i O©085)^ @O3@63©0 ffi@3 6i5) ©303© 

e33@3a)S3@c3a5 30 KA o ® e s ®0.8D§cs5 e a ® © 0 qOdOjo© <! cis® 
qfflca 250 KA SascaaSe: ©oOen ©ea 0 qien. e® o i ©©^©303©855 
850̂ )85)© ©3QS©3@a ©OfflO ffl@S5 S O S ® € 6 S 0^>j3t5Wa 40.000 
K O®0D § © 6 cas) q.sO 6ca SOi®ej 6 0 c0as^D(ji £.335 tfO 
Q2®3(3855 0®SD @S. 

@©03 S d o O Q>6 Q30)30®d ©£© @o)D® taafeiD oatsj© © O y a 
@@ea ©£55Ss5@s5 6®Ss5 eaass qosOtoaacdS) ®03®63©© 0 U i © 3 ) 
6 s S i S S . ea®©0 qSdODS® ©635>®6$ @&>6 ©owOtita® (fi® 
© a qooOtoffl easaSeaxa § ®osc®d QO es)Qs5® (aO3G63©0 
0©@s3cao) 06®@@3S3 qtsO d o © a oaej© ©Sgis iuo! ti(ou 

©^?55@S(0lOC33).®®®aS3 ©©C32DC30)®S®t3»0©GJ3)U!3)0 
© Q D @S33 q S o ) ODOJBO) @03@63© GD03 e © a 60. G©©IS ©en 
QQJ03G5 ®®S5 CO0@C3 500 KA O©0D OiistefcJiUiQ ©30t533 © 
qua. ®®©3®d i KA O®®D @©6 ©oODQoi @@ e3t55eO S u o^atsJ 
030® £Q oo@cao) 6J6 o i © ^ 3 ® Seas ®iB @S ea© ( j O ^ 
©Offig ©SQ. s O ® 0)©30Q 626 ©OmaJaDi i e oaoj© ©s©3) 
©§s5 5% S o®@3 ©ea qepjsa q iSQ® 60S qrooxJ qt>d ©DtaanSS). 

CSKXSS. f^ jq tgS s a g + ttnOJoaaal 00 + Qi&aOa qe>6 awe - tpsOSaawSBQqqftqi&BXiB. 
qjSeD" ©®s5 Q)0©os5e)@d g C3© ©esn @©6 ©OOu© ci©a©ai®a 
©@? miO qesJ q©eda3©@£ ©630)d t526 a s ) ©630)^ efeoO 
©OmeiffflD ©630i©' S©©5) ©(§20" q s O o m S ® 6ga^;©. 
©80©" e3s5S@©cax3 QDO®© © a ®cao5 oi©S©"©oi ®a3ca5©a 
©5, ©630)d S © © a ©©g S80©" e355S®©cs)®CiJ ©OfflsJsw 
8 8 0 i ® ©@0 ea®o S S O J ® q i S S a Seas 6@®a5 a s J S e O t ® 
eejQScaG QiOg c^exaaJ ®©ea s®® 6 8 0 i ® qieija ©ca ©iScj. 
@ ® S J S 8S@ffl ©63Q26S55 ©630260)© (S©5 ©630>6^ 02© Cff lO" 
6®edo5 aie5s3® ©63026® S O ©ag®©o"@caO Q© q i S Qca © i S a . 

• • • • • • • • • 

+ f***** W • • • • • • • >* 

v t^—ry 
V • + • f «l \^ * * * s*1^ 

Oioo 4: 8g)Qd dQeo (pax) 
a) q<ta£>G3Qd dBsa 
b) QEi&lO B&qp dSgsi 
c) SgM^d - 8>g dBse 

4 6 ^ 0 5 9 2 2 @Q&® £D@XX3 02 



S©3C3)&£9 3 0 O a C j S C S OaE5 )S < 3 8 @ f f l Q © © 0 © © f f l D 8 0 
q i S ©s> fflooeso QCSJ s a g @OD@&O@B S O ©©6© <s>®© a d ® 
qaadiJoffl ©D&© SOO© O®CD 6 ® q© o ® a © 0 e 8 eo® d8&© 
CfOSOO Q$i et$l8_ ®Gfi Q6l@S)C,_ 8 g § d § 0 @ @ C 3 
o i € © 8 o CDiSo. (Fork Lightning) ©£©<? ^ © D O O D ® esdffl ©g 
qQasxaes q>@8 oaesjS c38@8xss5@(sas 60% o®sa S s j § © esSts 
qesjgg e@cs eososacoffl qwa 

S g g ®S© ®©o" 8 8 e o 3@0. efflDQffljSg CSCD c e e a d a ) 
8 @ 0 03006 QJffl© ® S @ S © 3 © Ol©SbQ © i © Q . © S o ® a® 

seagof f l S O © © @OD@63@8© g o g © ®©. 8 q i © o@© qi638G 
e o ecsxJ a® g g a g o a O qSes qe$® q©gffl@© o 8 S . e8&S 
QQSODQSB 0 © O 8 5 ) G 8 S ) S O @OD@g3© e g o O dffl oaejS ©8@ffl@d 

8 ) 3 ( 3 0 X 3 6gCDl3©0 @ O 0 @ g 3 @ S S O QCSSOl?© Q S S O t o f f l 
03d38© O j e S S J S Q " ®@S S d l d C 5 2 @ © 8 ( 3 CDlSO.680 ® S @CD3" 
a® s f f i D Q f f l i © © " © ©Sa5.8@3e5>@6® S O o © g © a s f a oaejaB 
c38@ego® @sa d o @8s)© o ® o m ® SSesjS© ?@e3 o © g © da) 
8 0 @© ©eg© © o qo© 6©@©o© Qsesdsg&o esb ©sj @&@SQ. 
(9 C3®CD® ©SO @CD3 d® offlaacoiSg©© c o d ® fflD©o© Sg@8. 

• tBJHt I tEfflt 
O t o o S : Qt^BejSeMDO&atiBti^ to g a i a t o ( p a r t s 

b) o t f l o o x J 
c) eKogSaSBcoOcnaSdie 

@® s © o © o ® sfflaSfflifflgggjj ej@0 qseja ©ffl q©es © a d D © 
s f f l D Q f f l t © © ' © ©J® § S o a e3a5«3@8effl © £ 0 © CSCD 8 g g oeJOSo 
ffljgO qjffld ©8. © © o g e g a © © 0 oSsesDO q&© S o d coesd0D 
Q s a c B esdaj @Ss) q r o d . © 0 © © s x ) q©ffl cdsaesJOo ©65© ® S 

ffllS® © 6 3 3 § © @ C D 3 6 ) f f l l ® g @ ® © 8 CD@ 8 O D C D l S O . © C M 
a a & r a S S a g ® SgSffl S i8s5 qe52® o j d o © 8g"ffl q©o©D®S€ 
§>© SgSff l CDDSO ® t S e t 8 i © 8 ® qSd& a d i ® ) © 
© g C 3 f f l 3 f f l 0 O 8 @ 0 3 a > @ 3 C S 3 6 5 ®© Q ® e K 5 l 8 ®0 f f l©f f l3 ffl85ffl 
®iS) OiSiesSSo CDSSQ. 

qajsg o j d o © © C 3 D CDD© oi®Sbcs c o t © @g©ffl es®a ffl® 
smD©ffliiSg@0 8cj@o aoof f l e a t o g ® m ® © . gdssds) SD®©. 
T V @©£@* 8 i © C 3 S 5 S ) D O f f i QSSim O i C X B O t ® ^ ) ® G 3 . B g g 
eaiog® e s ® S o o ) 0 q f © ® CXCXB© 8 i g s j 8 0 CO e a ® o S o d ® 
® f f l D © a ) i © g 8@ S g g o g © a © e3 j©0 q e s ^ c x d o g io jd @8S. 
d © o o g a © 8 © o C 3 ® s © a s o a ® CO3°CDO© BSMCB B® s g 
S o ffli©ca. oeseS @ 8 f f l © eaiog® t s ® 3 els© Qitsja 8 s a S g g 
q s s j S a © ® S © S g @ffl@Offl ffla©o @o© BScod a © o a © 8 
6 8 @ a x 3 « i ) eaaej ffliQ®©? S g S a csaSoO 8 5 ) 3 g @ c a . 

q©03ff lSggO3 (^©@De^ff lSO@a )®©D©©^ 
d ® S © g © @ S g s © _®S)(s> S S O ® D O © Ses>© esxDsj @©Q. 
C33®3fflS@(3© d © C d d S S D O e s O C}tS}£_ C K C X 3 © 8 t g S j 8 0 d ® S © 
qi& ©eseds) S g g © §®fflra ©s^@(3 c33®3e923@o© ® 0 5 soo ts> 
g o o g@g;ffl(3© g © 3 OiSO o S . @®@ S g g © 8e3d@so 
oO®aiff l ,Sc5^@@8ggcpe^mcpc^ 
C3©©@Sgffl CaS)d@D 8 i © SQ® C O f f l d ® ) C D j g © fflQDODO®? 
d 8 3 @ d qi& QSo o o @ 8 ( l SESDOS @QD S d S m 8 ® Sg®8Q. 
@®8i© c 3 o @ 8 € CP©©®) S g g e a i o g e ® © SeasJS OSDDO q t© 
C f © c 3 0 3 8 @ g Q 8 g @ ® @ S < S 0 & S g 8 o O ^ . « 0 ® ^ C 3 3 ® 3 a ) a 8 g g 
fflD®!© @ @ ® S j © @ 0 © CD3SO0 O © 8 ® © f f l D 8 d @ a . 

^ c g ® © ^ tpCs&3 8® 

©sen e a g f f l © a © q e 3 j , @ a © © e a a fflOffl©s)D, oroS ig td i® 
q © f f l © 3 ( 3 © © 8 © eSO® e a g f f l D qaesaO esjaffl q t g j ^ ©Sodes 
o g a © © qSffls @ 8 . 

@aaSksz(3S Sg cpasmQ 

® 8 © g @ C 3 3 @ @ S 'qssi® q s d s s s t s e ^ O S o ® 8ca@o© ®gs58Q 
©Offl c o s B d S D O © © @ f f l D © f f l i © @ " @ eaag o i Q ® © © qo® 

©8@ffl(3©© q a d s f S D ts>6 SKS® S g s B . c 3 3 ® 3 e D 2 3 qssi® 
qsdesses o c * a © o © ca®©Sm 8 © e © 8CD@ ®CO caSes© 
Cgff ld© © g @©3© q d i d o © @CD3 S O O © . 6 ® 
© © O f f l f f l d i @ 0 3 @ 6 3 © csx) o ® a s 3 3 e s d E D ®@3CD®O O O 
@fflj @@Jffl en®© © g o o © o o d 8 a 0 o ® 0 © 0 

@ 0 3 @ g 3 S 8 8 g @ 3 q i © 0©ffl30ffl q d l d«D© 8 ( 3 3 * 
O g f f l O © ® © © . 

g © 3 f f l S d © o © f f l D O S B ® f f i © 6 0 1 S 0 ®CD qiS 

o © f f l D O f f l q d t @® fflro @es@dS. 8©3esi6es S O 
qD@d3os) ©DdaB ©OD®SD8 @goO oisegtoa) 8 0 d o 6§CDI©® 
o g f f l D @ffl3affli®g@g q © @es»OS 8 @ 0 8 5 ) 3 o © § 8 offlg©8© 
8CD@ ©m OSes© cssjesnoes © d i ®@© g©Sdi£*0 qDadtesa 
ODda8© © a g o O8SJ © t e a s . a ® S © 8©3es>jS€S S O aoDegaS 
o g o O oaesjS 08©ffl@© egsoeso qsradeseso ejDdffl©5)D q a d 
q e g s s D © S g g aDdD8 o©s»oe5X3 £ > © o f f l g @ 8 © S ® ©ffl e s d g 
@i@£)<3. d a i S © q©@af q©e)dfflro q S e s ODdDB ©OD 
@ff l3©ffl l©g@0 SgOffl CDD©0 0 © e S 3 © S . S®® C0®d®30 
e5dt©©gs5 e s d i o g a S o (Franklin Rod System) @@S© es® 
oesaO, qies5@© @@® esj®o o & § 8 @o30s» e s d s ©?@g @@© 
@ a © 0 ® © (&3L©©g© (Sir Benjamin Franklin) ©OD 8ffl S i S S . 

8(53 qes i^ q 8 g s ® © q i © @CD3S)S)ic3g @ffl3 8gfflO© OgfflD 
fflaSesa esdffl q e s ^ o © s » o e 3 S@c3@@o© o i @ g ® esdeo @ g 
Ssc3@ qadessffl o ? a S © B o g s j S 8 q o SSso" ©SD oro gesxa. 
8 i S q O g s ® caSco © g c o o © qcod g g d g o g 8 a ficsgSoesSeDg. 
(985)3. 8@ d O D o S a g 8 a © ( ^ o a g f f l D C D D d , qadsjo© c D @ g oesj 
q S mag)D. S g g © © D f f l D d o ® q S eSJgOoroa dceoi©, s a g 

© O O f f l g OCD ffl23^i3ffl a © D f f l D d gODffl ffl4ffl© C D S . OD®DfflS@0© 
@©8i© 8 i B q8gffl@© ofiro 8 g c D Q © 0 ©cog© S®mffl e s d o 
© g qaBdSD es®© o g a © o © fflaSroa e s d g ©i@S. @®S qgfflo 
8 © e © @esg©@ scoDOffliSg© ®m£ ®sx£i GO ©CD© ®00®es? 
qes^a dea5esDg esdemffl S ® ©ro © 0 © ©©©, q e p ^ S g g o smo© 

22 e&e® ss&aca 02 d£CW 5 



® l S @ ® © ® K o @ 8 g £ © 3 © e r f C S S O S X S S S , 

6 3 C M S ® i © @ ® ® @ © S ® ® 0 ® & 

@ @ ® @ ® a © d a O o c ! © © © S ® ! 
© @ © © e r a © ® ! ® © " © c p O ® @ 3 © 0 @ e ® , . j 
@ a ® @ ® q a j s f o © e a a e j e a O @ax3 e a ® 
o a O © < § a * e © ® l / C t f © © © " ® @ © 
@ a 3 © a i © @ " @ Q © € § e a i c g ® © ® © c a ® 
© a r t g O m r a ® © ® © C 3 ® © t ® 
E s a ^ s a c a a c a ® q m j ^ e a O c a ® q i © j g | 
© a o i e S c a . @ ® Q I @ q S © ©DOD I 

S e B D a f f i K S © " © B } , © 0 q i c Q . 6 8 ® | 
© & © l f f l " 8 ® e a ^ a n S @ c S @ © c o © 0 @ 9 i 
fflSSO® (Surge diverters or Surge i 
Suppressors) q © C B 3 @ 8 . @®@ Surge j 
diverter c e a O S s c a e a 3 ® 3 ® a @ c a ® ' i 
g © a a eDiog® ss®Sc3 © e w S a i ® © " © © j 
q i e j e © a e S O s f f l e c a ® e a 8 ® 0 ® , © i @ 3 . 
a i e s f © a © - ® 8 0 @ ® q 3 0 © * @ 3 © © ' 
c a e c a ® 8 0 e a i © S g © " CCO°SK30)Q® 
S g g c a ( S O W S (Plug base) e a a O ® 

@ ® @ C P S X I M £ 3 8 © O S j C33@3£DS S O S a a C d c ! £ 3 i £ 3 Q ® 
c X c D i a © S ® a @ 3 6 ® 8 g § C 3 © Q ® Surge diverter G o a O S a o 
C ® ® o J d s c a @ ® 3 © s q ® 0 a ® S g d c a © m a © ® ! ® © " © a . © 
e O o O c a O CD©3 c e o © S g e Q S . a§® q a > @ ? , e a i O c a © S g g c a @ © @ 

. G O f f l O S D C a ® Q a Ol®J8>3 S ( 5 3 £ 3 . 6(3 @ C 3 3 ® @ © 8 8 g @ © 3 0 3 © 
O f f l g a S ® S ® COf f l S O ® £ 3 ^ C D 3 e D 0 © 3 C 3 i @ © f f l Q f f l O 6 ® S g § C 3 
8 ( 5 ) 3 © ® ! ® © " © t S J S O ^ a S C S O ©533" Q 0 5 > 0 @ D © © 0 q i G > § 8 ® 
© 6 ® Q Q . 

Ocoo6: "Surgediverter" GO0X3»OS8aScf^eG°£8OSmBatom0X5g 
e ^ S 6 ) i M c p a x 3 « i 0 3 O e 9 o o ^ e a ^ 0 B ^ & ^ £ ) x J ) a w ! e f i a 5 
t p d s n e Q S . 

8 g ( § O L a j ® , £ 3 ® ® @ © < ! f f i O L s a ® , c a a £ © a O l a t ® q 3 0 ® @ 3 S O ® 
£ 3 ^ , 8 3 3 e 0 3 S ® 3 © 0 ® Surge Suppressors 6 S @ a © Q © © s e a " @ 8 . 
Surge suppressors C D 3 8 © ® < 3 " € d e a ^ a x ) S c a ® a q p a x x a e a a O a 
a a g a _ © a q a O c e a c a " g ® © G 3 ® q i ® ©OCDCB® © a a O s c M S ® ^ 
S i ^ f f i ® @ 8 . @ ® £ e303@CS" @ C 3 3 B 3 0 ® © ( 3 © 0 ® 3 Q S O © O Q W 
© ^ a 3 C 0 3 0 C 3 ® ® © a 3 ( 5 3 ® a a ^ £ 3 f f l © @ ® C 3 ® 
© a D © l ® ® £ 3 3 C 3 . 

6 e D 3 © ® i © @ " @ a q i © © g ® ® @ @ ® @ O p ® a e o © 0 ® D S @ Q © g g 
@ © 3 ® ® © a a " q © j ^ o a O ® ® S ® O a a c a a m @ O a © S O a a c a 

6 BQCOQ 22 eQe© is&ocd 02 ' 

© 6 3 ® £ S 3 ® O L ® ^ ) C 3 S i S c a . 

S c m e a " q e a s e a c a e i d ® " @ ® @ 
© < 1 S ® © J D © © S®0®3ca 8 S ? c a f i . 
@ @ © t ® 8 S 0 @ 9 a m 3 © a i ® @ " © ® 
ffl.60 q i 6 5 , § 8 ® c o @ ® 
a o o a s c a ® © @ ® © 3 c o a o m s k b . @ ® 
£ 3 ^ S 3 S 3 8 © 3 @ a @ 0 ® d O S o 
© © a © a ' e ® s f f i 3 © a [ ® @ ' @ . 

£3®a3C3ffl C © 3 ® ® S ® q 3 © 0 @ 3 C 3 
£ S 0 ® ( 3 . 6 8 0 Sffi3©®i(S©'@ 
.Faraday cage. ( O l O a © £ 5 J § © ® ) 
S © 0 O f f l " @ 8 . ® @ ( 9 £ 3 " ®,e> 
@ C D 3 © ® l S © " @ © q 3 © 0 ® D ( 3 S O © 
q S a S c a d ® c a f i ® © a q a O 
q ® s 3 © m a e @ ® 3 © ® s ® c a . d S c e o 
© 0 3 o o J e o a © © e a S ® @ ® ' Q c a e ) 
e a o @ 3 ^ ^ © s S s Q J S a QO(S)6SS 
6 ® o a a O e a a © q i a § @ s o Q 6 © i ® 

@ a 3 © £ 3 ® O © 0 3 ® £ 3 ® a 3 C 3 © C 3 ® 
© @ ® q 3 © 0 ® 3 C 3 S 0 @ C 3 . 

o O © 0 D f f i a o © 0 , ® @ 8 ^ a s © a 3 c » 0 , © g § S © 3 C D 3 0 o a © a a o ® 0 , 
( 5 3 © ® @ a 3 Q o © c a a O D g a © i t T O c a co^c. § ) © e S £ a a q s g c a @ ® 8 i S 
s e a a s S Q . 

c a © S S @ a 3 © a ( , ® @ " @ a O © S O g f t s c a ® @ a j c a ® © 3 C 8 a @ c a ® 
q S a a O 8 e ] s ® Q ® S a c ® @ ® e 3 ® c a a J q i c j g 8 ® © i g i s s J S ® 
A C S O q 3 0 ® @ @ 9 o c ! © ® e%@ej® S O ® o o e a 8 S 0 @ ® @ t 3 3 © 
Electro magnetic compatibility (EMC) @ © £ 3 C D g ® © ® , @ © S . 
e S a a a o " e a o S O S a O O Q © © c § ® y @ © a qD0®@@3ca c a a 
£ 3 o a @ O C 3 QQ 8 C B 3 © © 3 3 0 3 0 ( 3 ® S © Q 0 ® S © @ S Q . 6 © i S ® 
g © o f f i 3 ® 0 ® e7 8 § S ^ c ® a 5 S 8 s i q i S © a o o ) O f f l c a ® 0 ® @ ® 
EMC ©€® ® 6 5 ^ @ o ® © g q i ® . 

@ ® @ a © 0 o ^ a S c a e s S £ 3 ® a § © ? q a j a s S ® IOOX a q o O c 8 @ 3 © E ) 
e a a S a 8 ® 0 S S @ © a q ® a ) ® a 3 £ 3 ® c a . d ® d a f ® ® S a a s a s 
© 0 0 3 o g O S c a q @ © c a ® g S a a c a © q 3 0 ® @ 3 © ® © i ® S Q . 
o ^ a S c a e a ^ s o c a a i d © 6 ® q s O S s © £ 3 e ) a 3 © c a © a O c , o © © . 
S d Q ® ^ ) @ @ C 3 ® a ^ 9 a 8 g § © @ 3 m 3 0 c a ® 0 a a i g a q S 
© S S s S f f l O 9 9 . 9 % © q 3 0 © " @ 3 © © ' q S a a S s q r a O £ 3 3 ® 3 ® a 
@ m £ 0 © 0 7 5 % © g © 3 0 3 C 3 ® S e a a i a . 

q a c a © e a © c b © @ ~ ® S O o © S a c l a © © 6 3 © j 6 © § ® S © ® 8 © 
S®@S3"@C3® G S K S Q © i @ S . @ ® © 3 @ S 3 © q © s j @ © c a a £ ® © a 
@ © S . @ @ © @ © 3 © q s > 0 j g © 3 ® 3 s c a ® @ © 3 ® S q i O c a © S O 
0 3 0 ® g Q © g ® 3 @ 3 @ c d S e a a t ® a © © a O a o © § ® ® o @ ® . © O s s c a 
© a © a o i a i a c d S O c l d S ® ® O e j O i a c a e ® © 3 @ © a e a " © C 3 a i S c a . 
® © @ © 8 3 © q a i f j q i 8 g a @ 8 ( B ® c a ® © @ a c a © a q © £ d © 3 Q , 
© g g © S S a s g O © a a a ® © © c d s e a " © @ a c a © g Q c j © S s © 
0 @ C 3 © @ ® ® @ ® @ © 3 " @ q © 0 J Q 3 © O @ 0 3 C 3 © 0 ® a © © 8 ® 
£ 3 © a @ 0 © j 3 ® © a o S . a © ® q © e 5 S o © © s ® @ @ © j © q © ® 0 © c a O 
o i ® " S e a " ( S & E J S T I c a ® m @ ® 3 @ o S c a g C , ©© CMCD. a © ® 
q © c a " © 3 © @ @ ® @ @ © 3 © q © 0 D ® c a < 3 ® © @ ® s ^ a c a a O a a a @ ® 

qsy&l aysuiQ aeSeSSkaai aQSa 80 ctfSocS 
QO QCDGQ 8SQQ 93®ae5 cttSactoqatB @8. 
axS ®esn<3a5 ssa&cS cs@s)&3 CQSOSU SOSCMD 

Sda ®6), Q @ j e i @ B > @0 aeoe.0 da [ 
D O W N W A R D C H A N N E L oaegS c38@B)@cS eaa&)(3 

8§<SlS®0 U P W A R D C H A N N E L Q®6103) 
Q)0}QdqftO(^(30ae3G§8<38a8ek^8c3 I 

ctx&a. 6ak8a5 qsy% gyaoQdS) oQ8o 80 \ 
@QJ 68a, §gg @80@, ®Dt$anc3, <s@<sJ sort \ 
§cg©^ 8Baa @8fdQ8a>, sOoof 
maS)sx@§ @ea&&6QM@3iJax8B> SQ@a>a 
&8@ @to5 SQaaJa d@@d 8S3® CfQq,e>@ 
esSto @8. 6s@sS® 6Bi& QBCSQJ 8@g ©c ! 

8x3®, &CD@ ®a @efi acajQemaoSo' aOSo \ 
@aa£ksx@§ @a qiBg®, @Q@ saaSSetfad, \ 
eGSsctf ess) dtoSj&MS eg<9ieg @a> sxS®Q ! 



©© SO dca ©ca ®cd ©deed ca® eaffl 
®cs gtS q § S ©cag ggmgcaa© c^gg® 
efflagL©,© OS SOffiaS qt©. e®® ®©0 
e@©© @SJ@ qsBj03 8g©g© ©aO©a 
Q©C Sgsacgca©© ©S® d © g a g 
5©@ otmtgg SO®© §>?Oo© SO®Q 
qe038fflaca© S 6®©. SS© Sg3a©®ffl 
®© e® ©g©g §>gOea© S qt© q©0 
q g d ©gag© eaoQDg o©6. s g © 
003© qsBSp, ©§© qaO©@a© eat©©©® 
®m© <§>?0e© ©0®Q ©See© ea®© 
S a t © . 

©sd qspsg acOaS Sx3s5 SBa ©sdsdO © S o 

Qssxti&srfaB oxx3_ S&tsxzsS 11 sgasosD" ea© 
qsg^j wo'csSd BsdxbqO oSBcs. a>aS csO 
8a@Q@sasi S8s> 80 axcO qsixeg cstOcsaf 
&i_a) @eaa5 ss&qS aOatSaj g o ® d£>(§a) 
SSacsS ®Ss5 ssSosgsajsg QCaocsQ @coi 
a>&3@ S_SO® QcS® acSa. <§ QoiswBc. 
OaC SacstsO @oC sSjosCjcdq^, eoic. 
QiaaatO ad acsQaa S3 og5@c.@g>q 6S 
qqsq aicksSef BaxocsO oSBcs. 

q©£fc© ©ig0D@CB363 d®©© 6030©)© 

?e© d a q©SB Sg<§ QaOas©© 
e©a©o© @e© <SS© q t e j d S 
q©©Oo© ©@© cod© ©0®© egoa 
©<§© ©QS C33@® q©£ffl® ©£3363 
d a t S © d C 3 g f f l 3 © 3 © 2 3 a^©Oegaca 
©©e© d©t© q©d©D©SB egC3®ffl 
G©©0©eca© SQ ©d egg© ®© © O d 

QtfyeQ acO ®@sf S&es) aa 
aajS cfjCaSm 8® 

q © ^ 3 ©j&oQ © © © © c a © o © © © S Q ©®e© S Q §>®©G S S g s j 
©3©C3© q © © © 3 g C 3 © @S. ffl© @©3@© effl3@t© e®ffi©3 ©®G3ffl 
Q 0 e © a SO© ©a. ©@3©_6© S Q OfflgQ dffl downward 
channel caa©© 8©©a@© fflxaoca © g © t © ® 0 Upward channel 
qeOtoa a a O a © © §>©60 G 3 0 f f l o e i © ca© a ©©a© S c 3 m t S c a . 
datS© QSx)ja_ © 0 3 3 Q Q © O©©© S Q @©3 S 0 C 3 . ®J__ @©0©. 
eegcaaca, ©e© ©©3 i g e g S©a© @©3SQ©©. e©a© c© 
e f f l a© a t © § e a a ® t © S©a© ®30©ca© SQsfflffl SS® e©3 SSa© 
8©e© ©S©@ q © g o ® ca©© @S. de®©® d © t © q © © Q a © @ ? 
© g © d S ® . ©ffl© ®© ©©3 6 f f l 3 © f f l i @ ® S © ©©©ffl e © 3 © © t © g 
®© qt©?®. ©Qg @©3®©@©@©, @0©©C33 C3ffl O t e a © 3 © 8 ©d@3 
®© ©tS®g ©©3©g, QCX3. 

©©S© ©Q©£ cOi®_ q © ^ 3 © a o Q © © © © c a © qt©Q©@ffl3© 
©S c a © S O @ ® © g © i e © c a g©a. d © i © ©C3© ca© ©0© SQ 
ca®@©caS© © e a O q©©3© © t g © e m s © © g ?e© © © a c a © q S © 
a a C a e © © e © a © e a © d q c a © © S s ©e© fica© 01® ©e© egaca 
0 § © S®©© S e a © e f f l c a . e @ c a qo© ©©@©ca e@ca © i ? © e S . 
q©jsg aid © @ © © a © © © © © e © © ag©cxa d © i © q © © o a © @ 
© c a © c a © e r a © © ©a®© ©ScaQ©ca. d © d S © q s i ) ^ e g © 
q a © © @ a S e ® o © § S©C3 © © e © q © ^ 3 ©SaaQO© o © © s SO 
© c a © e©3 d©6© c s a © g © c a © ca© efflaSOca g© a©Q. 

©©S© SO©? q o s g ® a » Q S © q i © S Q ®g@D g©SO ©® ? © a 
S © 3 ® g e f f l a m © Q f f l c a . 0 0 e © © e © e © q c a © © O a f f l c a © © 

ca®fflOiffl'@© ®©ca ©® q ® S D © 
©t?e®? era© qtg® qtgefflffl © 0 ® 
qaOsjoa ca©© ©OS. © § © d© 
Sgaa©®© C3ffls©a©c3© ©i©. e©e© 

e©©© ca@®©0 q©SD© ©ig©e®a© ©mQ ero© ©©©, ©§© 
ca® qaOsfsa©© ©aaeg©. qssjag caiOca ffli® ©Q® ©tffi® 
ca©fflaca©©a©C3© qi© ©aOfflca e©30a © S . e©© eO? ©Sa e©ag 
e©fflaca©ca© ©iS© ca@®©0 q©@a© ©ig© e©a© d® Bggca 
eg© qfflZ3©©Oeca© ©@© ©OfflQa© ©Oa aa©0 e©© eO? © 0 © a 
©@© ©0® ©ge©©. d©iS© gg©©caaQ qffls©©0 ©©gca©Q 
aa© esaS ca® ©g©ej® o®sd© Sg eS. de®©® gg©@@ca© 
eo© otggeffl© 0 © a @@3© ®a@ca© ®ffl© gg©@caae© ©Sroca 
eSOca mtSca. ©eaO Stegffl q ® ^ CKOca e©§©@ e®© ®a©caO 
cat© @©c3g caO a© eoeg©© ©® ©© Se® ? eSagca© sg©©© 
qaOs>@3 Se®© 8S© ©a©ca ©ig© caa ©t©ca 

ca® ggffl©ec3©Q @©3 ©gaca©© d© ©0© q©®>© ©tgag SQ 
at©© d® ggfflgcaaO e©J ©s©ca© q©@3 e©a©te?cai© 
Sfflcocaca© ca©©© q©0 dca ©©© ©iO? qgrnca© ©0© q©.^ 
caiOca© ©igeffl©©. q © ^ cagsa g©ffl©©03© qt©S®Q 
Sg23j©®© e©©©© efflao©©. 

S g g ©®© oOfflO^ae©? oaO oa©®©. oaO q©©ig®. 
©©a©©© e©3 eO?©g© ©tg qa©0@3 q3?eca© qaOssss©© 
caiogSg, q©@3 catOca©?. e® ©©e©©© qaO©e3©© 

q © @ 3 eaiOca© ©tgsg o g d® gg©©C33 ©@ d® Sgg asOa© 
Soa© ©ffl®a© @ffl30©S. d©iB© q©@3 cxOca© ©ig@g Sfflca 
Q©g ®g© ©GO© ©Oe®© CD3©C3© efflseS. q © 0 j eaiOca ©igsg 
©so® Sgg aaOa© ©©caOo©© effloQca©? S® ®© e©Q. d©iS© 
q®jsQ ©i?e®© ©a©Q ggffl©caaQ ©oa® gO®aaaO ?ca g©ca 

d© q©js>g eaiOca© ®ffl© 8S© d©©0 ©Oa Ssa© Sea ©i©ca 
1 9 9 8 ? qg©aeS e©a©e©3@S oaoog @ © © C 3 © 11 egs©© d© 
q ® @ 3 eaiOca©© Sfflafflca© o©Sca. ©ca© ca© S o e g e s © © 0 © 
SQ ©g© qs8® eaiOca© ©tga ecoa© ©eg© ®Offl©©a qo© 8 
©@ffl ©©oca© ® Q © ©Soege©© ®Oj9dC30 e©3 ©Sa© SgSO® 
S g S a SiScs. § ©offlaeSg ©caO ©oca©© @©0 e®D0DOa©©? 
eoag ©id©©© ©© sea©©© © 0 o©eg@©© d© y©_^ 
C3iOC3©© SfflDfflCaO o©Sca 

q © @ 3 ©j@aaQ©SB? gO©©© ©aS©ca qO© q©ga©® eafflsxa. Sgg 
Otffltffl©© efflj gO©©ffl © ® © G 3 © 0 qsBja>© ©igffl SQ Sgg 
QaOa© ot©g® ©®>ffl© ©®S ?e© ffl®© SO® ©geS £0©©© 

22 ®Qe>® SSQXX3 02 8_63& 7 



0 £ u ) © C 3 0 QirojgSa QcDa ©3d3©. QC3© £daaaC3 ©3©633 
a d © e a a © a©3@ Sej S O ® © @©3" ® 6 @ D C 3 0 O® ©@0 @©ro_ 
© C 3 ©tSca 

o a . ^ a j ^ s y © © ro©Sa SO Sgg assti© dS©ca o®<e>3© ©©3 
a tS® g®3©3©© SOWS). QS>*23 e3tdca ®S© d©ro S 0 < £ © © C 3 0 
Qtro.® © a cpSsB S g g ©3d3© S©aro dSSca© md©3 © r o s 
o © g @ © © o t a ©£©" ©sstfdca Sa3© a © ©taca. 6©ea3 S Q D 
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