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ELECTRI CAL DI SCHARGE ALONG A DI ELECTRI C The present invention
general to systems for providing protection against |ightning, an *'?ﬂﬂ“e

particularly to a I novel |ightning conductor having an ini tlator
that uses a sliding electrical discharge along a dielectric. mmﬂmmﬁmmmn
advant ageous application of the invéntion lies in provi di ng pro

agai nst | i ght nipngreiNTNG PROTROTIR i WigrH mmmtcmmmmg wimTeks of |Fhaatostr

factories, and 1ngenera c&kPn - e, e or any
equi pment  whi cBE ' F—frotecttomr | n addition,

a particul arI advant ageous application of the invention |lies in providing
di rect prot ec %rP“& 21 SO VET RO NTHG tEDriNe GRATRENTC dYEpTedoDn conductl ng

met al St?'iﬁ: bra gCtLtOSI %%I‘?ﬁ‘ﬁn]ll@af”%s BARRLATFCYEF b FPcis !

prot ect i O d in ‘ﬁma‘naa El’?n‘t“éﬁ ‘1“6’:‘1 CHBICEs AT BEECPr i cil ty pyl ons
by reinf 3t l téf‘f nguhPYe I"é‘é arg‘d by, r oyi n

capture of | t 4 affer‘i’é‘s hp&r’j‘éart 8Sb ﬁng};‘?‘ln gh‘??onal

o e csg@mi Ll g P T e e
moral r ol g 6 tg%arﬁ A h@gwsaet_;&?e E& end in

t he fornbtcgv,_ge I'ng, conductor operat es as follows.

When a storm gl qud iarrmsa RIS DNEE i leREL ok L6 OyeTnk he T ound

i ncreaseld%ntzﬂod/qllb'?slrp r@xbfalﬂn &%kt%‘é%lcéétﬁﬁfagf@kﬂ {igNEMng Ao cOrona

ef f ect tétﬁﬁpeswrdssaésetdhsn Qcanafcafngt fe A aftklciefrd0de . SUDsequent Iy, a

| i ght ni ngelskbhkmibegidne Byrenndesceandidigrheadeprd i fg densige the 'storm
.clloud angkdseapidgd heWAImdSeddiRn0ELM1IRE . orSkelbd draBeeuplyYond bt t he cloud | eader
nMovi ng desim b oaiaigdshd e fge Diviedesd e poitdzediles afd bheimicbvidr the vicinity
of the Fraptklbe mfpodightndue dwrikbe Wwornayeddechensmlivenues to i ncrease. Wen
t he downwar d- 4 ravnekd iingal eadernirgacheduictoarnfakhe tFrdekbifn abdute 100 neters
above t heraRkhirk spakpdiype, caipeisde et newlf red dhavimg ohe elevebwpsted ta broad
area ar cERegnd handr balvieec éeel P che i anidmimn thal {rrmobpf thehareleciot. a f ew hundreds
of kilovolts Aelightning copduntarefdesetediascirllges - hihRera stoordl i zed

cl ose t FlovRel gFasnt theudarenrperiardrertis fiald avqrrl $hagosadencseasdisschar ge
that is ‘t?naPa‘éaclé‘FFz%Qj ahguy OukEkavel sh reF TRAREs ('BF/ ) onifz SPFYR §§‘fﬁ§r‘at ed by
rest peri% g OIS 4R I&hge??‘d‘d of tpg; Eﬂfggéh’br?é’ﬁon Jubs&gus3 Lyl 1%d the "random
corona elf"fg E?““g I§6’F fi& §Ye? d\‘?éf‘ ngsleafar ef° Bipg d‘“gi"é“l d*®the rising

| eader cel@ c§ pPh; ga? OSQ"C%E’; |es§5?l‘t“? ui 13 ﬁg" 5 T"S? neets the
descendi (i VJ.C:L u: ofn% 8 'frﬁu |sf ac? lgé\’/ | oped, the
further

-Q.pgves.l.lltz. %% gl: rea [0 the

Frank| i nmrg i o ai\efeas %Jeg @lp@gnﬁqnﬁﬁ PRE Friankl i n
rod typeelel:@zs:.d 'h& c'hQE‘gléj'dE@éio%Q 4B Foa%t afkds ‘é?o@z?&'cﬂ z‘ﬁ&“ ng which the
random GRLeEds &f hetinuhaefiePbaCre deél- beSHlrkw HAB-EMNLFNKOWR LS Ng | eader
devel opgel-aiérednd B2 tBEoRNECOBHI Ch i HalMBEN HikRe L0011 beAdRES d13keS Pl ace
cllose t ankhgoiritaplddenll Ofkandré@Ehnhedla 504 iuki Doude® §RicssPRARkemdrs to fit
the Frankl tRafaederiddd 87 d Bubti&dsabn deViueeed Bat idnsz6 B ADLEpLfare®@yr | buti ng
to elinmeatiggibhe drestapeneodsdsor dmik PednoesoduEi figot beridavedeopnment . of
t he risi"rgnd@nderond keredyy .arfdd iecbmlgrgatadualugg bhetHeenlddrrat ti me

requi redikdd, shartigiggt headeonteginguso picSpdetkead@but T stbm Sinanel Docurrent
EP- 0 22&n88zubtdiegoerodgsmertsaiche Sfestehkdiggpldadght nithg samducs or corrprl sing a
nmet al r cdncomeest eibing tpagiendiandvelopedunthed fhythachotd gqunstiehl pdinkkew se
nmade of bedtedn cthletwoodppres tenkeadels ofromt sheefidaniddnnest-ed to ground and has
a point at itl&eoppiosidrevtas eha 1é jog capdutercoaf sthee Frankdaghrad ‘circul ar
openi ng g?%vﬁlﬁédln } rFheh&ctodHBIE ishep [  thEhetastietd Pesi¢hsyrinedhielom t he met al
rod by &P radeR tarar2aff (RCF BResi BLafet i Msd abeaswdén tRecet¥iOUPE opening in
the shelEShifd lEREEHORHELIPS LAES 2OH. STEPE HRACABR T PecYesTNER®SYAry for the
shel | t&eﬁ‘%e"éoﬁﬁ‘é%,st @éla‘f*% GlAge chthe Frepkl By ta%- i sol at i ng resistance; of

hi gh i npedande *eSHUSH: V\ﬁ&ﬁ“a"%t‘(?r ] gggeied 'E-B ‘t?eff‘btﬁ% healipged
abovener f’br?é"dlf‘f tﬁfn%ﬁvdfiﬁ “ofS 928y e ET‘é‘&gé‘? corres near to
sai d I| i‘ e cf F &° Pal ?e??”le 5 ‘E{;‘\ér i °Pg as to
reach ac r| 9 a EATT Sl CABT I’Icaa dfl‘FrB 6?5'5”1\‘ Shel | and

pr opagat &% aqﬁﬁ ﬁ@r ?E{ar g?h @ 3:[} Sp ark

di schar ges, m_ ’t%F §OP o he n r4 | (gfLSf oéseé %ct |c 1-“' 8 ator
device 5 TNt iy D CoRaLGt a s f LRaist % 8 s across

t he gap “bet ween hé 1% andh? e rn:ffalS s"h e arlses ran orﬁ fh ¥me and in
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Docunent FR-2 620 581 teaches a |lightning conductor installation that

i ncludes a hollow rod connected to ground, with an el ectrical conductor

di sposed therein and electrically isolated fromthe rod, the conduct or

proj ecting beyond one of the ends thereof fo,r connection to conpliex neans
adapted to take up atnospheric potential so as to give rise to spark-over
phenonena between the conductor an'd the rod. In addition, Docunent EP-0
096 655 teaches a lightning conductor installation that conprises a rod
connect ed ofoi e oA candearerdekectuoucdldng bahduetinte apertisepriosereidindg a first
portion t et e3aeERes adhaloupsidd ahreusht @ qiffeukard cameinsharoiéetiat es in
poi nts t hahenkgddortsheddy tTdet alked lups dtnapipiedr feome|tbe taet@al L‘Oﬁ‘oP\erf‘tlr"aI and a
second portFERNERGr At rfd Fagrrole cdgioaRd tIat e X LBR IS TARA3T PPBMNBhED f“r Est
portion t8 Jd§“fjh"ehe’r 8aat Gr‘igc%ﬁ Cafve dUPHIT TP FRt LitsiiNepBEHY afoa Bhor t

di st ance tr‘?e T P EB° 195afy ‘ihﬁ SEUr Ry Weabhet” lé‘r’l“éll Et‘ﬁsd%ﬁa"&leschar ge
is establi §h}é C8€aid ele de anq?]t[‘] cg al I‘% Docunent FR-2
043 220 d| osn%g desceagr tnFSFl %hﬁaf cLudes a rod

d, gh?rﬁtﬁg a ctor? Ll
23???28% 93% %HE%& uc% '0% 'V%Eogrrea am E %@ fital?nt g& is

instal | at gggﬁ ahg &cygg % |ghe %l get oY g@nner The

present |@Me§1t§pqpkmlg99§ atgg)\é,glt Sggg |ng ®condlct or havi ng an el ectrical

initiator devi @getdjrirat $rt QxeSQlLé!@c:IlEQl %QQYPaJEPr”Eéﬂ%d Prabl ens iof the

prior art i Mur@npaddnaGetay li¥, rddd8nPr @R8NEpadcRVEH 0B Q¥ESKRS tRe Igaght ni ng

conduct or bBavddnd tRé rekiegdd ithe letaNag@e i sitilkat AnddRYy G, cideagpnduct or

conpri si ngpade @aat fml'pebeniicodanhayt ng and peenenrd amsd 8. end connected to

ground; a part Deadsnef FRYS BRatIdg comihesi allightHinguasidugedhe central |

el ect rode;namillaai/dmghan ol edess dr icldewt il céaeched tdheréuree eiwh af t he

central ekéettiradel contuonougisposad dieeein iapdl dlecconchidlyi veolatedrfres ect r ode

parti al | y tbevadi nthes gpadunrberpjef tlgw béydndecian sl slté mgdpaheréaf Sach a

manner thaenzeatéen coveprnd eporednsnadiptedi 0 dakerupsarfmoberirapotantaekts to

the free EpdisoftotdlevecEhis ab eRasktevrie phefdnses bethrergéeotonddstdatiitig

mat eri al th8 398t ween said outer electrode and the free end of the central

el ectrode. sai d"b¥q%d emb-erDﬁ@U“!ﬁEr‘r"-t B1%e 098 5P nte afhge har ;%éhﬁ’fmgar d out er

el ect r ode SORHICEGE | FiShaL ke EHRy aﬁe?%&?éﬁs?fhé EPE OPPRHFy te AN out er

el ect rodea'f‘ h%f‘tec E;F?ai t79 fy’ecﬁ‘é'? Qr”‘% rfb ?"r &Pet’a&“nﬁg‘ﬁherr c

condi ti on§ §-6F fh ecéﬁh e IEY %{’ég

descendi ng e%ﬁkj t:1"r ?ﬁe Y t%‘r“r%SB d g T g’b‘lﬁtgrﬁ“m g
bciiVe

l'.‘t on
conduct orpg t J}\QEQ I & Eioﬁ eactCLr_c EE fé)éiiteﬁr LeI ecirode
charges by, r. 8 Ldrd 'JhaL oCJaIy' Cglér@? L fiﬁrr@eg es a
critical yaldigr oi\ge sﬁeé%@": EQFd ehecldyl ca

conducti ve out eEngl1§¢t s eé‘@d‘ﬁtbeolﬁr 880 &1 pctsefs g ﬁ%krﬁlg e&&&k&eﬁe whi ch
i s advant agaQushyidan chde lBerraeefaardzpbeﬁnecth@rc%bgrm kidG pl asma to be
created i RaditRcyidd BbliycObrtbrrapohditar@bn tdh@ e CONhAti R 86t iHadEod EbSe Pl asma
associ at edo Wdsheddle i ntense electric Field that extends in the vicinity of
the end of til eheNtthpde alightdiogeca@stodt UhecalliR@iddd Ste Sdo@pLEN ad@vel opi ng
a rising deawderopetfacedirschaigracipay mahnén t he outer electrode is intense
and vi gorous sTheeretest iidesntdoangrdpbeeout sodel sughadegodonihetdmsul ati ng
part, andhswing parelecttiaralyimitdatdheeblicagoabelenentd hel auteee abloeétrode and
t he poi ntoeftibhed penbleds of edter odigr satd bridge formng a springboard for

t he spark betwdere rhetiulerlel eberpreeandnyvhet fonepresidesfa tthehwengr al

el ect r odecondycthe Navghg innglesmdacdischafee heitfimrentdeoncet tdeval ue of the’

el ectric ¢9nsdugtorgappeisingt sel f-propagation of the trigger spark can be as
little as ten gitRedraleAlieerrqdeaharne eofreespwhdirdgat iestidcarabeeed fot he

| i ght ni ng8tBMdict ors of the above-mentioned prior art techniques.

Pref er abl y, = acohd thBed% of hENSUAGEiE BAte Tl d BLRFErN&ineT Bt CBR e .
i nsul at i n% 54 pds . né'f’ cféaé’la@ FeREFEDFETHAE LR WRESRESS BB e °8 %?s@ﬁtr ally
convex to

rests on said &%

E”T’iﬁ Cs"r" A U lrt“l‘i’é’ser’ectrr cal |y conductjve outer ‘el ectrode
Pncc’ UEHe SRt BT §LFS 88e 137 C&f, |8°Y39e“§§ecr fied
that it i3*Xd9ARS 585 S ' ”% aérng aéEt‘r’bdec d REVEN (?Jectrng
portions ? °E"éﬁﬁ ?%Vaﬁ fj P ‘?'H‘eé:gﬁr‘i?s 5 tions
ot her thah' cgé?tfvv%een CERE ¥ & °e°ﬁ8 ﬁ%e%é‘nP Hi%% P ctPs %“é‘ﬁdm?cﬁélﬁgter
el ectrode. The shape and the di sposrtr on of the insulating part and of the
el ectrically conductive outer el ectrode are designed so that the spark
farms fromthe edge of said outer el ectrode. adjacent to the
springboard-form ng bridge of insulating material, to the free end of the
central electrode, and propagates over said bridge to the central
el ectrode:’ In a pref erred enbodr ment of t he Irght n| ng conduct or of t he

- p— e R e .
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I n addition, in the above specified enbodi ment, said outer electrode is in
the formof a holl ow spherical cap. In an enbodi nent of the inventjion, the
outer electrode and/or the central electrode is/are nade of copperj or of a
‘copper - based al | oy. 4 In a second enbodi nent of the invention, the outer
el ectrode and/or the central el ectrgge I s/are made of iron or of an

I ron-based alloy. In a third enbodi nent of the invention, the outer

el ectrode and/or the central electrode is/are nade of alum numor an

al um numdeaseeh akhk®Yuterl sleansddicanenipedr renendfoft hise iceverdli on, the outer

el ectrode=liegtendeet al deposit on a fraction of the outer surface of the

i nsul ati ng pardaidl brigizechdiog seintabdé. dheingndeésthiagge ¢theaidiulkat i ng part S
a di el ectaliectopiest famtgedding a qpoirynertwaet exhieatlediniemidivhesndeabowi ment of

t he i nvemiten,elieherddesghat ilngejemrtridal la chiagked tunider canesebTistced by a ceranic
mat eri al .atPAepteslik owWindg teescr kst itoe fredeend PR Fhef 6PRFREd ekpctRedeacconpanyi ng
drawi ngs rel at®wst ovheona| descendigeehtrsigr neamissofropha $597BNEI%9A and serves to
show cl ea@PPyosigs thre LiaVenPE ot donsicsps §he a%‘tF“ﬁbW1 tthﬁa‘ifleﬁé”r"r?ﬁllénent ed.
In the dreffP¥gdverPygresieqtgode FBATFasaPY SBEEFDIFaH SUFUSIEOUGR S FitFst

embodi meftteBFieal RS ﬁl’chg(ﬁiéﬂﬁﬂ?ét 6rc“df°1fﬂe"FH€Fer?PP2?C”hﬁF 1] pz;;qs a

verti cal §’éﬁ‘f|tﬁ’ﬁ“ ?ré\ﬁht*h gﬁl%ﬁlééc?ﬂﬁﬂ“%h‘b’ﬁdﬁ‘%eﬁ F conduct or
of the i f&RtT¥N Fem'sf elecieeds which dg ¢ ﬁ”‘ PERH " ﬁh f’ T’rd
enbodi marﬁh 8fp':’d'“lc Pig ﬁ’d{&t m B0 I

verti cal cf;cr)‘rile ew ot BT g haatef:gmfg: gg I oz}\ EAS{% R?nductor
of the i g0 100 ?z%uge N zeeﬁ g@l SEELY % xé@yon ﬁé’légg o

embodi ment, ,6f - LRGPl sfb%capveqréupsae Csan e a curve
show ng \(@L"gb?édsog§ndé1 iRl £Glge g NALIE M EQEEJ.d@Ss@rf‘aHQCJf' QRe Ghsthii{@nfor a

conventi gnRak, Rnankdden phoh duYRELY bOAY thE % GeRE WdtQkePUheUbstRl: €l ectri cal
condi ti Oréaea%depiﬂcﬁtcﬁefwmlaecbmghgtdelph@kalbxéllat@:mdal ngiidFb@idze FordmSng curve
showi Ng \eakpAingdBsrd Top!l &l SEHAC gerudnl ey odSed eflutcdddenaraf che neebor a
| i ght ni n@neosEltee Otenftayl g eabradel, spark gap and subjected to conditions
i dentical to tinosee afightgingecdiduansk bifgthee iBvérstiancutheevahewb Agchear i at i ons
I n pred stbhatge Cirldeneqaised fametlpropadatien fodr tize |urghgen ngadordact or of
t he i nvemei an lsubleesededt aibée ssabkereltbot the adorreapbindionsti@dd Fiajure 6.
in the lightning conductors of the above-mentioned prior art
techniques.
Preferably, according to the invention, said outer surface of
the insulating part includes at least one portion whose shape is
essentially convex towards the outside, and the electrically
conductive outer electrode rests on said convex porticn of the outer
surface.
It should be specified that it is advantagecus for said outer:
electrode to have no projecting portions that could favor the
I Formation of parasitic sparks at locations other than between the
free end of the central electrode and the outer electrode. The shape
and the disposition of the insulating part and of the electrically
conductive outer electrode are designed so that the spark forms from
the edge of said outer electrode., adjacent to the springboard- Formlng
bridge of insulating material, to the free end of the central :
electrode, and propagates over said bridge to the central electrodei
In a preferred embodiment of the lightning conductor of the |
invention, the insulating part is in the form of a hemisphere whose
outer surface is essentially convex towards the outside and which
supports the electrically conductive outer electrode, and the portion
of the outer surface that is not covered by the cuter electrcde and
that forms the bridge between said electrode and the central
electrode is in the form of a ramp that is generally concave COwards
the outside.
In addition, in the above specified embodiment, said outer
electrode is in the form of a hollow spherical cap.
In an embodiment of the invention, the outer electrode and/or
the central electrode is/are made of copper or of a copper-based
alloy.



As a prelimnary point) it should be observed that fromone Figure to
another, elements that are identical or sinilar are designated, whenever
p055|ble by the sane reference synbols, and i they are not descrilbed again
‘every time. ' Figure 1 shows a lightning conductor 100 having an i.nitiator
device using a sliding electrical disgharge. This |ightning conductor 100
conprises a vertical central electrodé 110 nmade of netal having an end 112
for connection to ground and a free end 111 that Forns a point that points
towards the skyn 4 rnsezdfd tdudBdiddd@ bf gihknid@neiiuchoroult@ aeapidiges both an
i nsul ati ngnPatt ti2 keadriDWNE hdehes Bl dale 6F Gbhosie oI 16h anenvavedg a
circul arl ylsymetrical outside surface 121a adjacent to the free end 111 of
the central el gota otk rd ldhboangsknal 60 e ehwatiécalchy @arduliecvendeut er
el ect rodead®@@rt his¢ aeovesls edeporodeobs fafret deeleoof exlusimdfmace ah2aburghuthb
i nsul ati ngagmar e11M.. More precisely, the insulating part 121 is a:solid
di el ectric thafn anethhr ssabadenentsof rchehénveot perof the hertes phereragkeose sai d
out er surfarsral2depasd tewrsenfiradtipn cofhvex qusnards feee cdutlsd deswrdithat 5
includes B2Portion 121'a in the formof an outvvardlf/ concave ranp that
touches sai d fFeeefEPadirest ethéheeitvearios) ey daauberdrg At ntfodsly, . e.
wit hout | &5RASRETEnyFogapstutehiy & ePle@eri®thai2ladvant ageousl y be made of a
pol yner rraterl I Yretoer fmeéiﬂh‘?ﬁné Pt e %a‘}venéi"”bvéhe oS48 HRE RS +% on of
both typed G Eﬁ te;ﬁ RS GHEUSRH Y 02 IFE T ’e%lmFE‘é‘H‘ hat the qwel ectric material
constitutjng t Re jird ?‘é’t’]gng r‘Pth‘Hc{/& 2desisis) °h %cevé?lyt |gh el ectri cal
resistivify m§ rﬁa haniné LS t?? rié’sg‘m e rS’?: er st <s

ion erves. early .what t §n con SlStS in
non- vvettagd N8} ?P‘H:a? bd %’&E rﬁaer;\%gd E rirgn VESAAT 1590/ SRR ¢ her nor e,
sai d_convex OUge & P Al 5@ C&%% gl PriAshabbaupspher cal
cap made 9f Jgl tnt,.l;l te n%ggo@tgfe[:ﬁé: LRLGa X con ctl ve outer electrode 122
fitting the copygyes B0 00e 1€ 20Ukl U a@echl%&%h of sthsadbdachddc 121.
The outeroplaqugrpéiqng%dagegopg? e ehvdd8of anp- shaped portion 121'a of the
said outer surfaagelzlis Faveraeherseleesd rade cl&augmcel WHES @nddigehar top
openi ng 1@Pa sugttnilatconaudeqobti ene 13derieREr ges t hrough said opening 122a
towards the oufshde, 4tivia Lerdlical sechibolgteofthroGeth al if e urnésodaberidhat
ext ends bet wektgittneéngidoandhatoredgechk?22neerafiothe top circul ar opening 122a in
t he outer el ecFimoe 325 andettiecal reeecéon vidd wirotible acénfrhakamiddcernde 110.
The out eroflaedighodéng 2ndaytdre offate éfvéentdnn: copper) or al um num or of an
al | oy based onFimum, 6 copperyryer spwimgnvaniakions arpcedisehasetignenent t he
outer el eeg roflenciipn| af ¢anst farue eepriygn bladeposiankyin megatyPRo} FERGN NG ect | y on
t hat port§SueEer PHE Wdtesr ektntraedl FRNdltGPns RePrARIaAe IRT Pa¥8 121 that is
to be coveEragk Ih lashypingal exarrpl e, the netal central eI ectrode 110 has a

di ameter of ab "EO 0 ‘2‘6’5 °"t"l‘1‘§ YRR S P R e 121 has
Oreu 7 £o° § edhiq) aéﬁ? rﬁ%t‘?rt

a maxi munidia cé"rme §18ﬁé nd iEd ‘}’ﬁjgémﬁ‘f“f’ srlﬂ"éE FPEf~ 121" a

has a | erfftth 3! @Ltetdhé° ‘W t”1°’h°’m" T BO4m° FE°%h q;( éeo & Yed that

the outer_el eg ey f) °"§(§‘ eraa“aa’rj”fs ?%rﬁ.re hieKiesses ="

Fur t her o} ecte gagﬁa déous] l%ck“t 165 010,841 pé)l’tl OnS 'si nce t hat

woul d 'moe b ORSALLOT) “fl% Lk LG, el mﬁic Lol asoprel ned

el ow. Fig qs Wen e, H&;en ard J gL e | i ght ni ng

conduct Ordesx dS VRdrednk pés*aebp@r 1L ngé %%%cegsm&g' ahgi's 1n the
form of a9 yré)fnogea/éycggb&p g8k Jvle§§ esggway from the bottom of the
central eleCtrgge d1D dnowards itheingPcaiausad 16besdviageaand; ¢habotihen runs
into the iipé kg dhaibDsyleabt g cRardistRirfas anfoupgadihgp portion 121"
whose outIndseidrateo | conpPNYEX at GuWIids ] tdea coall Sild€croliBi 510 @RaP @t i on 121"
ext ends tgethhenfpahgtad lehbyl 1e@ss @nnac{iodst®@eBUSdlangosnRekiend porti on 1Z1°
whose outwacstydnace gdodh'tachs pbidde thadddsotha skalp Inhadditsogoneave t owar ds
t he out sildeghtdig eomtlittbr vEOQUbeSrigkecidtaden LAZul sxingepdar m2Df a hol | ow
spheri calsuapuqanti eld yeovesll ebsciddeei NYUbad imgipard ci2dylabbari ng agai nst

t he roundadaporicadnodzidecfurtfhee i Idal atjasgnpant ti@free drvatlpaft tlon of the
out er surdeacealofelsafwbdeolh@lednpozlisiooan Elettrizal he amdyctiost actersur f ace

bet ween teiecornder 182 exhatodever22a aqed tidre ofnshe auicey syafecel22la Bietrut er
surface Ixsubatgingt bectf Adst oconical portion 121' of the insulating part 121
i's not coverediasg precigaler tbeetnguddeinmpert i2lexs endslisbdwelastsad d out er
el ect r odethafid irh&hppiamse11ds éh ehre feemtafah Remisphentewhase spid pueeri ant
enbodi merurémani2ia S garen Galiheooterertophedt tbgeoura2de sndnthate form of a
t~rus 124 that surrounds the insula:;jng part 121. This torus has a
connection skirt 124a that partially overlies 6 the outer surface of the
rounded top portion 121" of the part 121 made of insulating materi‘al. In
anot her variant enbodi nent, as shown in Figure 4, the outer el ectrode 122
is a spheri cal zone t hat part| aIIy overl | es the rounded top port| on 121 of
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Wien'a descendi ng | eader cones close to a lightning conductor as shown in
Flgure 1 and having an initiator device, then the external electric field

i ncreases and the electrically conductive ,_ outer electrode 122 dharges
electrically until it reaches a critical. potential above which a spark
Forms going fromthe circul ar edge 1%2 a of the opening 122a of said outer
el ectrode 122 and slides over the brrdge of insulating material 121'a until
it reaches the point 111 of the nmetal central electrode 110. This spark
makes it ipossiell @ darteseatze’ a ipl asdraordl dfhen dueivardly oéndahe gpaipnt |11 of

t he cent rtakt edoeche¢ndaid Itecasrdl sal dfpkinsanfodli ehedrodssidli ated with the

i nt ense e&betimicgsiy.clidet hathexd sesving &he gapei nifhis dfietdrarpoimy 111 of the
central adeettragdeusl¥Obe crdsest a polyimeg dagadesl Lo dfe of oerAadct hat travels to
meet t he ndestiendi IRy evemadr a JWenrdsigionw foppusityeed edoerieritlet , I

conduct i weoekthRAetreacs f et ahat shedd ivdearels wh@repbmnahdtugmmrme The

| i ght ni ngPeYraténs RATENadYagnaEacys by G@RdvaAvalhisie ehetdlicebMEEAT Cielett r ode. |t
shoul d b&°Sp&ErhaiFathati i AesDr eihEQic"'&%%?l\?éSO‘E Fogutdeab e tdi ¥tthar ge
spar k beP\ﬁe’e?'Fltsﬁ%“Q?utt%re"éfllé%’t"leaﬂ FPodhHE e he ¢ ntral Lectrode 110,
said spark th H" %@ﬁlWQV%T d%ﬁﬁa %ﬁfrl a]tlﬁe a“lﬁ*ﬁ Fhi ng conduct ors

of the prc 6‘?"" ytahg e SBPE R o }]ect ric field

requi red %?tréﬁﬁlslly o? &P SIaFkT %qé 'é’tn Che conve‘ 5P
times s

e

. m% .]2 cover t:ge qwa rcx ,9 t2].l f % 9@4 E ; use an
ai r_sparky gﬁa%e LS T@% g ek et??zt i&%g ierm@ GLroge 122 has no
proj ectipg erﬁ{?\rt ﬂlssg ac'i\ i?gsea%s re36h V. m%\‘g’é ctRB5 G khfa Sparks formng
at '0cat'o &ﬁn% £, b dts End Il Edh 4, E oo sakd QUi fJu18L &Gt r ode.
Figures Qacebia@nthad ERLAWS Bkukbf ec%ed&i:fceaspted b ONoMLTGF GRAGKRE OF's™ put
under identdnal &leachgizah andnbiGhbhi NGceosud 1hPNGd and rbbeyngomyr i se,
respecti yel she Bertt?dYedidcRRade fiaNkirhd dudr (@t trod@hP)nayabd inghé img
conduct Ok rbtaVicBgpet) af ralsRaddir,geP dineh £NeWasedvh ardd glbpwerg eonduct or
havi ng aalédinuibat dh @exdréen Ofenbbididefy eNdhieOty teti éledehedexperistent al curves
reproduckogstiantet bgns depos he oprestiadchamge diterelit oat thdreppoiioh of the
various dewicvesr amirfia¢ainélaaf ohd insnkatinkbrartptZcicbet yis ad et hree

|'i ght ni ngocorductors were tested in the |aboratory using a test procedure
t hat si nul at e$nl4 ghphdéadg esarndiet | thes mefdHatentraloebprroge dAbi kast ael ectric

Fi el d wadiznesar ef gbount i rry tohel fiie| ehe ppoERPOCEidR} tMWLEFENg PBEE| on of
char ge i h2h Ng6 ot magieiml diapries plISecti ehd HagsPetdsst e %ﬂéb%%}@ﬁtl ng the
field i nBﬁE?é‘dabythlhé BAsHR oS tBT L HRE ’destéén'éﬁ“ﬁg } @2dE? On®Fhe icinity of:

|e as ten

the gr ouﬁ'b° ‘T*h‘é%é’bfﬁb"qdl &hs %r%“@ﬁ? 65?—:‘&? Antl “‘éé Lﬁé’cf Ydplate (not
shown in at uestl on.

nown et e B e &S £ EbhdaELies

The anbi %ﬁ‘t;‘;’f‘tb ’r°é’5r§ls"ecﬁt %eg Tt og Bhguest fon.
20 kv m DT ARHE ol (e, ta@dbscnme;ewosfetm Al hes ofeatod By 2
Mar x i npy] %n% < af&rm& S IVerers 3 S havEi A, Long rise
time lyig éma “&%?Qﬁ

WrCL QRGO ﬁxﬁ '3‘:%1%@90 § fM&xder the
above- spegd i eth mCQE‘ t é@gﬁz:a‘iaéieactc 85'e '1’10t a%f; haC b @@ éTMdrent at the
poi nt of cgacho@f shBerdd: IRkl @9n§QWEUCEr%r Eoi’\/ﬁ.s 19PserKed; A1 & fnghgddon of
time untij; aaglaSIregn&HdSQBa Y6 100F MRdsanditeaURRG Lo R epagat e from the
poi nt  of tdu3@al i @Rt Bik 4G de ONAWG O ot go{smnt o Phatéhds\WenheShdigar 11

convent i Bpaleaks &TKhi frus@8cordsal albnREe ERANpo It ibh JUNe Ghosehsutdir ve .shows
changes surflabe 1enedi schacge CUrd Ft aafand EREYCEE Odbn@bvd ivdRafdOhé he instants
at whi chopislige. vahe agedueei@ apfd elleddroi&OL 2Nngh tehd56od eros@eonss, in the
form of sghedoalphsesarhiably eselids Nthd Ansulttoe TRicyl 1ALt eegtiagat 'starting
t he ri si sgpidssaiher geundéhepatitsehargeé 4fanesidsheapioignpand 1Bhesd-rthakla n rod at
a.;tinme pdosentad 268 auter csecormiofangid reundedapet s ohhklighs tthe space from
t he poi ntorttenarsisfadwe bpkatean thorouaetiglebnrady ¢dhdudt tre havulkegiam air

spar k- gaggrras2lsho®ine iaw tEr auré€ads 12heéa rdfsiing faus eivangealpmopeipat &8l f rom t he
poi nt atofarthenigsaheting pgri 12t e nahgwVvEBed rhiyctivs egoeds 1Eot 308 . and

M cr osecbn@stendsi batvesn| saisr ovtrmelettrce avhventicéntl L it afkihen rod (see

Fi gure 69encpal ielertgpdeel&0. it may be observed that random pul ses of type A
are: recorded!" Pheagiangeepiodénsasd shovie iB- Figaepld $88 wrer e%&ﬁ?r‘idmieb

initiati e 6F ¥hé&haforspal & GEfHs WAt hthtaﬁes‘ﬁft%t‘dsc iBe cHrsUed I PRRF t o

pr emat ur ¥ lopefHsi 6pF4Sf hf“l‘lefa SPReSFAPR-YABL 106 Stn PRBY-AL4rtsigithey rising
di scharge. In contrast, as shown in Figure 8, wth a |ightning conductor
having an initiator device using a sliding electrical discharge along a
dielectric of the invention (as shown in Figure 1), discharge takes 8
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pl ace nmuch sooner, between 150 m croseconds and 200 m croseconds. Firing of
the initiator systemas marked by a large fine pulse C at 160 nicroseconds
enables a rising discharge to be started i mediately. A statistical study
of this lightning conductor has . shown that the anticipated triggering of
the rising discharge is regular and r%I i abl e conpared wth the Franklin rod
type conductor Or with the above-nentioned conductor having an air
spar k-gap. By conparing Figures 6 and 8. it can be seen that there is a
very si gnithecantkrraddate ot iche tdvandedreop eguicked 1R2o0F dtheheaptrur B21di schar ge
to be devekdped, idsidattdng tmtenidli.ati on being antici pated, said capture
di schar ge taki ig meberfvyamaat |doghdiveny. casndbetronnofiaume 4 nebatdusacear! i er
t han woul @¢leterodaptd? ésdé spharyelf rom ahcomeermaldnapveriagkitha toupgded
| i ght ni ng teermprcior 18t afmdbe irdehtiical pddtghl ngThbndicheorral e E$ ght ni ng
conduct or cefneaiedw ehes ot cehusireaakis te tregas simhleees d 3Pr Ffger e apt ure
di schar ge SE&¥rednFe i {Aei dPsYLiagieg iParensilt i d9renrecarelnuche swaki&ringhan t hose
whi ch i ni PPAE d24 Rn#ent | G9al PFHgRkIGeAiellye Y &l teHoPteBel Ybser ved t hat
the vari oG8 Bbgﬁ?é’ntaé $FofRd iA) e# BFYures described can be conbined with
one another. F F e’)@éﬂﬁgl %& ther Fb%e éﬁZi gé’be‘_'t Haf+ e ST HEUFER § @é‘o art has
a facetteéng)u;ti e; e E%Z%fiﬁﬁ 9's g‘ﬁ‘l’rtei ! hﬁ’g)s}fez%gar%igfﬁ‘}b Slél ;%E %t r ode.
Such an i%afiglp dr L VR, R0 THEL WiTian. coSeRI BT, LeuStgconi cal top
portion thg s%gf L < @Eé iﬁg_ By o £, T gﬁfacgngb Lufbe central
el ect rodeg; .o QoS ANE; 17, /A OB D0 ;R ODAIEE DT o 1001 BaVidnapy el ectric
di scharge ghildall 8 Ofn dRY I fftm L6Ta BECRM % Ei LEGR! ANy APADIST Thight ni ng, the
conduct or oCRURE LS ideGcidn SR 4R vl SeROLE b1 ih@wmnf ddr@e And.(111) and
an end . (ilz) sOMMLELEUNez s 1AYNche Pt (d2LhitBde 0f daAskd alkkRY
mat eri al , 1§ WigQHO & ,NGhé hiRisceatioal etdeRBifOEEr £:LH0) 23 amd1fidssl BY an out er
surface (Azdi@pntilabpaboaghesotir téravend a( Add)zcatal heneeddoral el ectrode
(110) conpérdeadséylarap & esériecalital econckitt &Vve covlierilel eclu ade bel??2)
parti al | yocsareed nghasatite dotetorsul freeeagd 24a) ioldispesddnsul atdineganpard (121)
in such afranmbe dutat @leconedo\L@2ethapoid iabnu§ t2ita)asokreai dsouteer surface
(121a) thdiswonmerttsetnm thkeedgeed22md of 1) cofert héecumte al22ckedtuhede defi nes
a bridge péintnild &fi pe renerilaleloctrndent I9ai diheucenrtrdleeigddeds 120)isand t he
free end ¢dmrefrted tohshe mendudtas] digrosed i(nﬁl@z,thSaPQFSbEPcﬂd@ Bei ng suitabl e)
during di seHgegEororears dSQut iy telecrFede net2D)tab) or ai eRANYyCcEPT par k bet ween
t he el ect FF38AIf| sPresRtEedtiovE Ber el ectrode (122) that is electrically
charged under. AbprdprPaobsaryiss phal ilf RATERT | 'GRdf andot iiFRbe %nés (111) of
the cent r%"?;:é%% ﬁoogféw(SfﬁethezF“ Yi2qnk rﬁhﬁgejceﬁﬁd%et FEOHTTIREI TRY2ES ¢l ai m 1)
F ChePaSIRECe 'S GPf R g ?lwlﬁ?nttai%ec?'}ﬁjé’ﬁf%;i ng :part
é F'Iad ewr%h chg vertl
rve

char act er d“i % Rat "5? Afe

(L e s e et e s D, e
&i§
p

r.
towards t fs N hA 5 eaE G Gid, e
el ectrode, ﬁggjﬁggg&gg”%%ﬁ@g%’ﬁvex io‘rs\pt%?‘.(E)lnocnofl"?hl'esogutuef%J ég?fggeg?elﬂa) :

3/ A lightni ngrrpeoggapmrona&fsoghg' DOt R: G Qb cBE. % Lhat agberized in that
the insul gtdng pank dhllabskSideq.the formof a hem sphere whose outer
surface (1721a)yiet @S@EJUehaldgy/ 169MME%oh ORI OSe 1R, OB AthAREnalthbEN
supports {hengleahr FEaldey 1 CARUNUE i aQ Ul i Rl RCLEPUR | ( nénd in that the
portion (d&brAdl @lettidOvierd SHEFRGEs (ddldde tateicaly RYEESdebY, the
outer el esivendeldctzade ard tHuiget sl et a1y i WEelbet weethasaade@ltees) ode and
t he cent rgdteatedlt aboke (WhiOh d Spafk tthend Qomh®ffcamr e ci hatlarSedpeneral |y
concave tmgaadst tthe aienshgel224/ oA daii g hdutienge xeRdodd ar2 aocoslidygy dbeecl ai m 3,
char act ertiezetridget hatinshéatirguhatémigl pedit' a(diXi)l is weahiess sphesenhavi ng a
maxi mum dildmef etheegeredl cenarduel&Irodatlil@et ers, and in that the bridge of

i nsul at i ngmat efhial shadk aakengtthrdssiihge jie theateangelabmpmt ¢h80vimimis/ A

| i ght ni ngefcsherstior Hdcof diheg ceotwilagctrode 2 10¢c hardase st irzesma fwhbelt t he

i nsul ati ngg pasqci@rad )wijty dife dnseérgeeci¢rttrit| Giedd tipvimedss Goilngti@way, from t he
central eliséridef(deQpoiandlthef thacterndesl elestnerad LE®h qaeses on (1121")

havi ng arrigdpgrlegde? doebehtaroed kv EsevedfatFee hethueasagadansl t hat
support s iq#gegontbet ithe v @Prese LeRRers1999t. anePrdluebiifechamn®lpd¥ti on

bet ween tgf¢ablisded hieerdedy £299d end guoentr edhentlghE11)8 GHITHE £t r al

el ect r odef LoWARi h BERHIe ¥E A o epBRE4 0P ST &l 8594 ¢BAEcal in shape. 6/ A

l'i ght ni ng condcEBPuldc 881 $Rad fied dhpt o BFidBealfas 2L SE0'SS CRaFdCeri zed in
that sai F"SubEichargetsPaat Rerrosh itdei putafect o ires £2hard dResPiECRLal cap.



10 7/. A lightning conductor according to claim5, characterized in that the
outer electrode (122) is in the formof a spherical zone (123); qveri ng at
|l east a portion of the outer surface of the rounded top portion (121") of
the insulating part (121), and is electrically associated with netal
spheres (130) secured to the insulating part (121). $/ A lightning
conductor according to claimb5, characterized in that the outer el ectrode
(122} is in the formof a torus (124) that surrounds the insulating part
(121) ancdelssarodmiltdesaid swamheehdamgeingkprgh GQQQaﬁlgﬁmL{?ht%’r traA9ccovers

t he out erlidfcpiie coaguctprafof ffhe rrsiAbetftt B tpbFe i Pna 2fﬂ5k'éﬁpthe part
(121) nade of FhedRatiNg Frﬁ@rlF%‘F“CQfl‘%dcle lﬁ?‘ﬁ Cofriictort iCCOI’dI ng to
any one ofFiEE&F fP2IXt® 8rORIERCACIHEY PE llh“tlﬁaf‘stti‘?@

i nsul ati ng’ erréf Fq‘é‘)&eénﬂ% lbéh%‘bh“ﬁ tHE Bk ?”eé’tsFo fﬁ 'r?af’he form
of an insul atl SF“E‘i"Sn )accs"é‘la& e BNS R Fort F q;p ing a
hor i zont ¥ E Wﬁmrhﬁftﬁo odld ? Saﬁgar d |n t hat
it incl u éo% Sct %uﬁ%ﬁnc’st B150 " beTWSAF YRS &Gt FaT el ecfOdd 510) and
t he hori zonta conggcsto pl adc d |lgt 6\:0 tRassgg fe(rje 0) 11 2h04; o Ilght ni ng
conduct or_ ace go 25 y on zfal ? zt é é § jn t hat the
outer el egly é C% igkeS ve(a. p con?anfﬁaf (ﬁi - 117 A
|'i ght ni ng;{0R UCat 9k t%‘i% écl?x%f:?o:a Xvﬁ%eeﬁ aif! hdTx- aﬁQn e skBak@acterized in
that the gutgr gl h‘%ﬁ%r‘go d8ndudc%bl haviNRAR Qhidifa@Br UevREe T thON-based all oy.
12/ A 1l GiHBhBBACONPUCRE AGeRlAlNE] tQrdlY QPBEodfcifkaldtBadiche th the

char act ergz@élsdHargbaduri-BRe Gt @ke @loght rdrdend Lé2)odsS dBRtRs04s @l um num or of
an al um rnurckasedratigey. 13/ A lightning conductor according to any one of

claims 1 to 9.Moeapeseiieelyedclilncideat 1 ighen iy esndleots O-Léee(tﬂe22¢dlm a net al
deposit fiverdsbaratarpasthon abst peoceture statf atmleted d)igotninke i nsul ati ng
part (1 2JendidionA.| iTpatnisgocenduwot exbiaccarldchgid diald vesecrehted ains 1 to
13. char acimelatzed time tfhalds peodersdr by tbkedistodeu(idd09f icbargedéncf iron or of
an iron- beoed eldudy.and aspulse| [igHdniary coentbdcterceacebingi pe féekhy one of
claims 1 ingugsd bdh&*ﬁ%t@PeWazcé‘dof thtehéQSqehélf‘cgehﬁ%f én eeer BN I ®f (i s made
of copperth6r Beund - coRsER - brees de ksl Bgte SBPesROFRGHN| ARP léSﬁoﬁ?clao?laéécordl ng
to any orl@osfshavgi h‘?s ti‘et plaugest fdudtad PO the tlﬁ-éf‘t’t’ﬁ@ E‘E‘ﬁ’t‘F&‘P’ éfectrode

(110) i s THEAEI VY Ry [ofldyds aTspirpinheRaled 3'1: ldpfy ¢ eI i ght ni ng
conduct or°r EE Fd| 6‘ &?1 ﬁg/%fbeﬂ%ﬁ“rrﬁr urdo3n¢ ‘Bﬁ he fjn that the
i nsul at i rf;q: [3/5 e®of® Y28} e‘l‘”8§ ¥4 ée%%r‘?s‘ff’fttﬁ\aé 3}9"3 Pofymer

material 77" econds ng rd'ﬁ u?tm(?r iCBotlihG £588 any one of clains 1

fﬂ?elj-gct ?Ihar aC X 8 Leflegsc%n%&l:ﬂg'] pavgm(a;l:ggr) J.l'\s hrgade of a
e i nin conduccons
e %c Tt o

¢! discharge was
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faEl ca] ca] ca] ca] c
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El QKLLNN* O+ OO8fR <RBE YMRZ%@I Ecaaﬁgﬁc QB&! XSy daZ]b@a} &) €] ca] ca] caj ca]
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bQ }[9! corresponding to unsuccessful attempts at starting the rising
discharge. The discharge leaves the point of the Franklin rod at al
time close to 250 microseconds and then travels through the space |
from the point towards the plate.
For a lightning conductor having an aic spark-gap. as shown In
Figure 7, the rising discharge propagates from the point at an
instant lying in the range 250 microseconds to 300 microseconds,
which is later than for the conventiopal Franklin rod (see Figure 6).
As in Figure 6, it may be observed tHat random pulses of type A are :
recorded. The three observed fine B-type pulses correspond to
initiation of the air spark-gap, with the first two corresponding td
premature operation of the air spark-gap, too soon for starting the !
rising discharge.
In contrast, as shown in Figure 8, with a lightning conductor
having an initiator device using a sliding electrical discharge along
a dielectric of the invention (as shown in Figure 1), discharge takes
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imnediately. A statistical study oF this lightning conductor has

shown that the anticipated triggering of the rising discharge is

regular and reliable compared with the Franklin rod type conductor or

with the above-mentioned conductor having an air spark-gap.

By comparing Figures 6 and 8. it can be seen that there is a
very significant reduction in the time required for the capture
discharge to be developed, due to its initiation being anticipated,
said capture discharge taking place from a lightning conductor of the
invention earlier than would the capture discharge from a
conventional Franklin type lightning conductor put under identical
lighting conditions. The lightning conductor of the invention thus.
makes it possible to trigger capture discharge for initiation field

| intensities that are much smaller than those which initiate a
conventional Franklin type rod.

It should be observed that the various embodiments shown in the
figures described can be combined with one another.

For example, it may be envisaged that the insulating part has.a
facetted outer surface that is partially covered by the outer
electrode. Such an insulating part would also include an essentially
frustoconical top portion that extends the facetted portion to the
top end of the central electrode.
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CLAIMS

1/ A lightning conductcr (100) having an electric discharge initiator
device, for providing protection against lightning., the conductor
comprising: ,

a central electrode (L10) having a free end (LLl) and an end .
(112) connected to ground;

a part {(121) made of insulating material, surrounding the
central electrode (110). and having an outer surface (l2la) that
touches the free end (111) of the central electrode (110)
continuously;

an electrically conductive outer electrode (122) partially
covering said outer surface (l12la) of the insulating part (121l) in
such a manner that a non-covered portion (l121'a) of said outer
surface (121a) that connects to the free end (11l) of the central
electrode defines a bridge of insulating material between said outer

) electrode (122) and the free end (111) of the central electrode
(110),

said bridge being suitable, during discharge of said outer
electrode (122), for guiding a spark between the electrically
conductive outer electrode (122) that is electrically charged under
appropriate atmospheric conditions, and the free end (1ll) of the
central electrode (110).

2/ A lightning conductor according to claim 1, characterized in that
said outer surface (l2la) of the insulating part (121) includes at
least one portion whose shape is essentially convex towards the
outside, and in that the electrically conductive outer electrode
(122) rests on said convex portion of the outer surface (12la).

3/ A lightning conductor according to claim 1 or 2, characterized in
that the insulating part (121} is in the form of a hemisphere whosg
outer surface (12la) is essentially convex towards the outside and
which supports the electrically conductive outer electrode (122), and
in that the portion (121'a) of the outer surface (12la) that is nosg
! covered by the outer electrode (122) and that forms the bridge

between said electrode and the central electrode {110} is in the form
of a ramp that is generally concave towards the cutside.

4/ A lightning conductor according to claim 3, characterized in th4t
the insulating part (121) is a hemisphere having a maximum diameteg
equal to about 25 centimeters, and in that the bridge of insulating-
material has a length lying in the range 1! mm to S0 mm. '

5/ A lightning conductor according to claim 1 or 2, characterized in
that the insulating part (121) is of a shape that flares upwards
going away from the central electrode (110). and that includes a
rounded top portion (121") having an outer surface that is convex
towards the outside and that supports the conductive outer electrode
(122), and a connection portion between the outer electrode (122) and
the free end (111) of the central electrode, which connection port}on
is frustoconical in shape.

6/ A lightning conductor according to any one of claims 1 tc: S,
characterized in that said outer electrode (122) is in the form of a
hollow spherical cap.
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covering at least a portion of the outer surface of the rounded cop
portion (121") of the insulating part (121), and is electrically :
associated with metal spheres (130) secured to the insulating part
(121).

8/ A lightning conductor according to claim 5, characterized in that
the outer electrode (122) is in the form of a torus (124) that
surrounds the insulating part (121) and that includes a connecting
skirt (124a) which partially covers the outer surface (12la) of the
rounded top portion (121") of the part (121) made of insulating
material.

9/ A lightning conductor according to any one of claims 1 to 8,
characterized in that the part (121) of insulating material extends
beneath the outer electrode (122) in the form of an insulating
portion (123), said extension portion (123} comprising a horizontal
passage (140) for receiving a horizontal conductor, and in that it
includes connection means (150) between the central electrode (110)
and the horizontal conductor placed in said passage (140).

10/ A lightning conductor according to any one of claims 1 to 9.
characterized in that the cuter electrode (122) is made of copper or
of a copper~based alloy.

11/ A lightning conductor according to any one of claiams 1 to 9,
characterized in that the outer electrode (122) is made of iron or.of

an iron-based alloy.
K

12/ A lightning conductor according to any one of claims 1 to 9.
characterized in that the outer electrode (122) is made of aluminuam
or of an aluminum-based alloy.

13/ A lightning conductor according to any one of claims 1 to 9.
characterized in that the outer electrode (122) is a metal deposit
formed on a portion of the outer surface (12la) of the insulating
part (121). .
!
14/ A lightning conductor according to any one of claims 1 to 13, -
characterized in that the central electrode (110) is made of iron or
of an iron-based alloy.

15/ A lightning conductor according to any one of claims 1 to 13,
characterized in that the central electrode (110) is made of copper
or of a copper-based alloy.

t

16/ A lightning conductor according to any one of claims 1 to 13, ?
characterized in that the central electrode (110) is made of alumidum
or of an aluminum-based alloy.

17/ A lightning conductor according to any one of claims Ll to 16,

characterized in that the insulating part (121} is made of a
dielectric constituted by a polymer material.
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