
, /)in It..,,;,. ,cu' aer d V'tfi,u:1 carJ.ru/ I'n 1°/,~r"l? ÎYJcI-t!lâ..,.fdf'~a cetJnd"c-
)f{)(JreJt:)"'~ se;;htt'n 'ântene n()mlf~ 7(' 1~~~f'a/" d'f~/l ~' .. "

fe.nfru a.rn...te/~~efiJ.n ct/ona.rea lor., '>a, re v.ede»1f'uYl c(ieJ1al'~a11­

"/r~1 eu ca;Odlvl f", i-0/' ,cemsldera~ Ci) ClrcoltCJSt!/(anf{f-I;'.3.i{. /)
I ' ," "

.1, .'

t'

•..(1- a..

c, I

lic<:t.u ...•

3.1. /ntrc,d U cere

ci/p. @ A NT EN E. tJ/ POL •

•••••
~

~

...f/-t.fUrA b ----o-.---1:)-'
e L

· j-it., cI'-------.~
L

---~.- -..

~

F(f:j' 3.-(.1. '

In Fi'",. 3.I.{.,[} ...&y-em (()(,'nt'~;aTiJlfla': t:tl cllf!i-lul c1""dr-etJl'.!a Pn:J~~
ma,scurt.i detaf)./4. sul, ~d e5te ~"rjH'CCl'l d,:~trtlJutlei t~ns/(/Y)Ii"
s/nu sfl'Jldal.(! tJ,,~/ al ~oreldtJ/u" il fe lin,'e. CVld€1'If câ la. Ce;;a-/y)

d,11? c1l'ealt:JI de~ch"G, ,il( It'nt'e/l _v ~$fe ma~/tn ~"l: miniM, ;»1-
t..€alaY)~.l J~/i'ncl IY>H'I?If.a: ldca-rarol dt'Y) sran,a allt'nt'~(', lJnc/~
se ~1tC'a fufe~a, !eYl91 ()YJe~f" cvr~nT()/r1U va/()r/ dar su~i
deFâzale, cle.,a,.~aac",l" ~f' e'(/'§a 011 c()YlC/~nsa-tt)r.~~5'fd~ano(

tlttu ,...//e /t'YlI'~/ (Fig.. 3.1.1;.:1/,./t'I?I'a .'J1Y1cel'e si rddf'l!z!,J elevI. "n.e o a/)­tena t!/rftp/ mal teurt cleeâf 'xl;. fr'dl'e /m('e1antd t::. :: 'R. ,j- X ~ .
/(t!.$fe. re'Z-l s{e nt~ d-e r.ad/a.tt'e t'al":Xc esli reada nt a ~nolen.i..

sa1{)ru/ut' C CdY:~, n()e~"stâ f"~ic c/;f!.ste l tin ef'e~t al cleldZ'ajCl~
/(J/c:/l'YJtl'e ti fi' /, . :. .,.""" " ! 'i : .!. I

., In ft'tj.3 ..{,i.!>: (t'n1'f ~1'~ j~K~~tlbn1lme?:>-.("~C(),.enf~l4:
.f 11., trd te a e.,' Ce d.t:C1fol ef,n sra ng-.;i} , e5~.,f{ 'm;I~(-4 I;dr '~nSl!() "--e,iJ ,e sfe ter:~1 ad,'C~ ~veM ion S'-l),'rt'cff'~1 f~,4/1/ ~St c"1r1tcrta cal
ti n "c.ir~GI"f ,tDst!I'(~nt f,f II' s~r;'e" af(a/( Itii~t~),_iJ"r(C1.i l>~sF.;{-L
c~'ncl lâ_fvr/I-e '/I'y)('i2i {rr/r·~·'f.'(· b,lt\e~ cl~~/'1~l~ltf~1"-n>'I2.,:,car~
ra,d,.CJ Xd'. ImluularlTa lu;e~~(l:1iJ(J (~,:~rv st~J?l<lele r~d/ar~.e.Z~l<.

lmleclanta est~ ?ur~~m((:dlllfs"nal de:Fa~ll/~/~nf,..~ c: f' /'.1
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t:t/ne/i'pnartd la reZt7n<ln(d- .;) unu/d',!:o/I0"'J,cIe )../2. $e~tt'dfQ d~emi1-"d
eu O ~({)'iJ.:da ele cnr'!arti, ~((.)t,'fa- '1d m,'.!/~c,CiJTej 'Yt'~r~~~i. tel
()SC/~dz.c; cle~/~ Sahd(l-~e cI~C'l.:Jrte f/ak a/hJ d ~Z( treI eleretcJlJs.

Il e1lilsa-rea es~ m~ x/ma la Mlj~c s/ r-t!~ la ca~e1e" 1.d d/I'~/(/I FI?

.~!2 Curen71.1/ esfe. m CJ)</m lel m/,j 7(/)(" s/ ?er6 IJ cd)Oele~ În anu,m~fe
m o hJ~nte 3-(e d).H.i!a.tl'.e/~

In ri'f' 3.1.2. se d;f 50cc.eS/U"~3 ~n C)m ene/~r fn d''r/e)/I'T) >-'12.

1.., j:;'f. 3.1. -1. c_ h~la.~femai/unt;âCleca!)..l/t_(.s.au ,creeren!,} esh?
dJiJi miire ele-cal FrecY-entd oI~ rezonanfaJ/ ea. r~1(i"ntn d C iJ.r~S~ oIJ­

tt'ne o/(~ .ea)d~ () "f11dt/cfanta .•iar "m,e~t1"td ~Te :c -:::IQ+ X,

In h1·3..1d. d /I';}('a .Sr-e e;(a~ /vYJfJ·(mea )...12,1eJ1s(tJY}"!-~ /d ;nlr~re
(sle ma)(./mtl.- l'dr t::.Ur(!.nt(//-WI,I""','m,. Lin(~ ,.~/ d.nt~n4 În >t cin"~se~j,_

fiYJ<''p'-/??_ i'nclei~rtâred ~ondu,c1tf)i1reICJr-:lre ,m,da»Tâ JltJilrt ~/5'~
c>c»nporT3. ca ()n C!./'rt:tJ/ff)sc;/r!Jnt oIert'vtlt/e. /~t!dan(2 df'r~/ului
/1(,/ e~ /nfi'ni/a.- (,vm ar d.1 Tdf'O..dv/ lJ/i/ ~/.esfe C.;zIeYd Jr);)"de
()hm'-, deoa.re~e'c:1nfena rCl.d;dzd e/')er~fR,dd(~.i es1:t.(Jsc'lrc./n;i"c1e
Ydlt'Jarea Z~le, ,
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F,'f' 3.-1. 2-

/". .1?1"m~~cJl 2:-:1'0 (pe ~~'Y1"!s""cf~)1:) /afv,~ a d,""pJu!(,!~ ~st~ la .
1YIa~".YJ Înea1"'ea,fa. Ce) sarUYI' t Id,.ceaI611;l-C(,/~tlrt:inl-, cn't'"3'd.
eJ~ C4)nc~ni,.afa 5tJ b fr;rmi de t:i'~f e/~t::I,.,'c,C(J Ih"i'/~ale fi,q-i /n-
dt'eoilte. ~ t''nv s~icld cclreTJfUIl/Î I 3re YSI.aN;J Z~rCJ. .

'/1/'#1 aC~5t mDWI~~f lÎ1cefe ~ defl-a$:Jr~ ti ~arc/"lltPl' aeu»tt/ht~ te
({)Ia..tu--taci d''f~/(.)I(/; S~N! ('ea/ali,rld,," c.e În le ma; ~.U/"'-~ In
ml)me"fu/1 f'~ $t:ara f"'~'1~cll(Ji ~c~stt:u,eT)tt!$f~ m.a1<IW),~~"J:ul

WJ aln eft'c '["du 5 eJe .el e$f€ ma~t'm ~/ dr~ Ilni/,J~ ff"fa ~"reo_
la.l' r., Jt/rul ~"ef0etor(J/u". En~r:J/~ in. acum tl:)rm~ t'~~rclltJ"
1?1a1.n~f,c. /J~~~ 'V'd~r:J 3(~$-J(U f'eT)"men~ este mill't'!. ({y'tC'(enta
PSC/18'br/CJ1~ I'esr.e (cfJ telfz:.) ~r.arf!. un hnom t.n 111;10 .' 37J!el'.l'" rcui/;Jz~

li n de elecf('"e).m8l:J1)ei/~e, ~,.t'(!e c/-t/da ~~re raf,'a/-Q- ~t! sa~/~; el4dn:(e 1eJ7erea.~d tJ"eI-e e1-et!tro~d1.»erl'~: ele oL~, f'vl,et"rll .•
'" m tJ'm e";cJI 2. al ~t'nu$~/de.i $d.rc.,'I?('/<. $-6iJ :leum c1/:Jt te C"'ftll al_

-rd- IlJflJ"~ f3 alere/ultlt' I t~Y)$;tJnea u ~S~ m"i/~/'m.a ~CJren7r11 l.esle
zero (pentru l)Y1mDme"f s,zrc,'y,,'/e "v $e w"'f~d).1e::'er"d e $Ie ~T/­

<!enfra-Ta l'~ eampu! e/ecfri'c (~a f/ l'YI mom~»T(J1 .1)) dar are sen s
IOfl.IS. A,O'I ~u,.ehfe)ll'r"n ci,~tPl rncef'..~ sei ccJr12 -d!a.,. În >eY)s In­
vers I Il re. ul? f!1f11-.lrn "f'", n'lt)W)t!1'JruJ .3 I $~a.aI,e. f-r:~/;/a,t1>a-t?a fJl)

mtIJmenful" C!dnol se Ineh.e.,1!. o fe,..,'., .•da- ~l >Ift/atl~ e C'J 1d.1'1?(!1'uf
6,6
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lJ"pohi' (1(/ 4Jbli'g-atl)rlv dlJeJlJ /afuri 'fntrt' care c/r(,lI/a-sa~/,,//e
e/e~rr"ce .•1,..,I'rilcTt'c;i vna d,'" lafurl' I'~att! fi' l'n/~cCJ/ld- e/~dric
c~ ~ !~t~a ~-e eonducttJart! (.:u'-/~·n~<j'N'lInd"Iane) SdU ,t:',,'areu
ramanfv/ (~~f-l'n~ Maru)J'),).1JiJ;Jr ta /a.ft/r~.:J d'f~lolul sevede, c1~
()nc!e .a:Jfirclf s,' ele nlllrl/rfd (,'n ee;rt't!f:t) t!/.ed",ien e " m~n"'/,tt:JI"',A?a.;
(()r~~t dr fi' " sem/c:I/~/:

. ../lYJ.~nele ci,~tt'ldU dl~rse R>rme. (/''''. '~. r/. Pn ~ V "nt~rs/ cerc 1,d,'Y4r~ rajKlifvrl 1nfre lunl/mt!!/ /urJ1i'm ~iJ CI€ vncl;f (>-/2., ~),
dt'".,rst! /W1~edi1r1tt!. f" d,y~r~~ oI"-'lra.m-e. de "'do/,'a-fie.
. ('~'arc!a .t:"h/'fil"~" I'~af~ /i't:/'up/I',f" I'Yld,'~Y'$t! lecur/; -l/ cI~/(//

~j)a~ p" .a./"m~nf~t :u ener:le I'n dt'v-erse I~H(Jrl: /a m'1/tf)c, e)«('~I)­'frt~. ~,. t!/,/ar la c4/a~ ~-t.~3~~dvce l:il eknvmt'1'I ca: d,ttIJ/ slJ?)ef,."c~
d'fIPI .2S/'mel-rtle (eI~/'apt d/;'ment~t d s/m-et,.,~)" ,..e~l'ecf,.y a.,.den.rLo~
W/re, S ileJ :/. f~/e. Ih h".i~are c. z. a»teYla. a Y"e altd i'mfc.danf;J.- fi
~tdrellle /',,..,g/~h1t!: ck. iJdar~N! ClI fi'ckreJI.

pof! un (:"ftIJ/ i'n >-/z S~ ••dft:err1't!.. ., deA?JJi'ce.t' () .lumi rale ()../z!ci,;,
S/nu s"lda-, ~j)reSteln~.itotl-~e ()n 4!~' Fre~r'.,'!.te F iJ ~u,.~nN/Qi" dil,. se
/J..()a~ a~'k"1)~ ~/ j) uneia Infr41a~ frtxlvtz ck. lJn eurent Cu ,q..~tY~f)_
t./1 cI.f 41)1N; ~r/ mai mar~ (2. 1,~rcA/ar UYJcI-e CCI ff~CYt'»tiJ 3 ~

~ F, ~t~.i>1'pf'/U/!,f!)ilt~rezema.tl' r _,.m(Jn"~e/~ frel'y-ent~; c/eb:J'ZiJ:A~~ne/~ difil .sU d"yer~1fJd(~mtlr/ fl'e~uW1" /mleclilnt;rc/e ,'7J'lrt1­
re J J,~~tliJ d4. tr~ul~" c~fl,': I r"iJ1dam t!J1f,p~/:lr"ra.rt!/ e/t'stJT't1m;j cI-e.
rad/CJrl~ eli!!, ca-re fi..eIJIJI'f! m en1ifJTlatl I'n ckSt:r/~,.~a/~r. .

, 1
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ÎJari d,ttJ/ul este reClI"zaÎ c1"1?eondvrlc,. /rJA'nllck. suJ,t/re, n~)'r"hl
.ft' St CJÎ/a i'n ~;}!t'u//,'6er .. el dr~ urm~/i;rti'larM~efri:
-lmt-edJn(tJ 'de /'1?fnre la reZdY)anf~ .vF3 ttJhn1l J

- tJla1Til md d.e o/,'rec';-/r,'!aIe (Pi~.3.2.16): vn fdr cvdt'«'1J1 drd!J'71T-jJnsrtJ .
...(a-sf'9- Fata d.e rad/a/ortJ/IZ"t:J'IntJl' : 2,f6""clB (sau 0l'ufere c1~1,'+

~,.,., mtl-!' h1 OJr~) fe d/rec,fitf. de raclt'a.tie h7(})</ma- Banda ,,~ fre~ere m?t/sfa~· oIe4J3rece C4)Y'}dvc~rdl h arte su.btirt­

d-re inclllcldn(a" dlsrr/bul!J- pe 1Y?-etro d~ /un~('me mare .;/ (el_I: a c/ta.fRd dt's fr,buifi reltln'v' mt'{'i}": lJ tlc.i" dt'iJm drvl ~tDnolc.lc-hJfl/_
'1ui-t$/f. 2',~"'»f .Il'rlar-e. N I,~II fI' Aj ~r: ;f;JfJ~t'lv/ L/C'm"ilr@/Î1­
se-amniJ un Idc!tJr d-e l;'aIJ'l-a-1e )t1ilre I d~(~/()b~n~2 ck fre~t!I"e Pn/?sid .....

- fJtf)((l rlza f'eJ ("!'ref! tf'd v~~tr;)n//u/ Q/{!~fr"c Cl-J (/nel~/ e/-et:'tr4Jm~ne_

;l,ce r~dt'a/~) 41'e dJ'rec(i'.1 Cttmc!u('/orv/v/ d n1ene/.- tfaYJclJ PJ ~'?ftJl e~ refJd,-";eJl cII'r?/~ 'tJf~r~d ef'ecti'v.racl/a li ~/)f'(.Jk­
r~3 3flt'e"il13 1:1 6ttJrn~. P/'o,rder/le . 'cI~f/"d oIe t-pnol(/cl,.~,.laf~aconclvcj(').(Vlvi Iint~y)~/~ re-r.I>Ten(d It//~ C'ar~ ("r~ ~~ cv ,q..-et"y~ptCl

ela! or/la ~r-ecf(/Ivi }'eltcu/ar (SI<I'n),~ l'.erd~rr· i'n d/.e./~cln'ci"/;!.(t)/a-
.fI/) rr '/ ti) f' lIt~. \

LUntl/me3 dti'<J/ulu/ fn ~/~ est~ le()rer,~ t::: 15"IJ/FMNr. 1"IT'atli:
ci" e 'f'~{'ful " de ca/ude 1, /mtune ca >~urlare d lon1/'n'Jli·, r,enfreJ

t} fl /,g f'e-r:ft)na.n(d-, cU t/n "c~~/i~lentdesC"u".lare ·C'~re cI'tli"o!-e
~J.e ral'iJrtvl cii 11 tr~ /unl}/K)e f' ci, am~fru. La ctDndul"f;)ClJ'd/~ cl:nfl'_
ne/ft)r f,'/;},.~ ~/tf).r,te 1J1 {/nd~ f.~(.Jrfe s~(/rtar~;Z t5h. 2-5%, ;ariJ1
ljU$ - mat' YHdl'~. ÎJe ~c~~a IVYl'1,'mt>a c!'lt'lu/tJ/ 7~ '>/2.re (,i/(,d/~C1z2

tifr()x"mahv cu n,rtJ1ula trdcat/~(';i .e:: 4~2,'IFMI./Z. (1)
1J aci" r_I..tJ';/v/ tI/''Y)tt'( d"8m~rr(J1 CI:mdul!/d,ro/tJ/ ;jYJft~~,. f/ j(Jn1;I'mt'3

Iv" e sta.. I.,frt o,~f!)(fI tJ,~" I /tJn~r'med " >cvr'fa!cr 1, e sf-€ in !re
~~P>.~(f)/~').., _

F(prMf.lI~ f;) $e fi,lofeft4 c~}1d/zo/af"rli' e:I~la CiJl'efR sunfalt'n
f" r1elan -lI In c.tt'Y'it'nCld.,.~$unt J;i'rme j>eY)fy() h'xar~a de/t-;tf)~/::

~d{;irn IfPCele ,z"f'aftJr; se ff:,/"serc {"reI ele. h~/~YJ, hJrll1C1 7d re!~,?•..
mânclafd-es{e : .( =- 176; r-IFMHZ '. ,. :.. i_

I,;, p~=nc6 e,)((~#t3-••/'nflv,:n[e c2.sulr~ f'rfcvel?{e, cI..ereu~df!~
ci~f~rt fa d./?r4?l' t2rl( '~yn eJh'TUluf I ~/a'ot'r"/o,... ~l c"ndi.Jc;~~re,lor'
ar/3.fe.. 12 OI,'d"8.ntf:.ma; trj/c/ J~C'af >-. •• le d ~e~d a"!.f.~nd I /7] 1:_

[i'd-I ma; /v n1-~) S~ sCGI,1ea-r.a fr~ffat//s"n?~trt'c, f'iln â se dJh ...i

t,'r?e Un rl1(J~,:t d.e l.n)cI~ 'Jta.t,.~Y)~r~ WU''''M I:J.IT~rV'~I1(c1a./~d $~"'.!
~ ,~/v( 1'I?DI1Ta.f('·3 V/'nftfJrs' rr~!lJtl(eS(vrtatMal mult.
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~ ~ 2. D l' p tfJ/t' s/1Y1etrt'ci, . r. '.,

$,2..(. IJ/ dv/ //yuarfn A '2 a./"'meJ1r:z1 la '71/ ItP~
U-I. 1. Ge~ era lai·

})~t.f)7~7 ;'"uilr I'n ).·Iz ft: d;1J'y,f: J.etc/JI'rJ-nQ! 4 J'1?a~/m (/./tJ,? () h~/~
f,ralelil 'In >-1'1eu·cil/'alvlln 1,i(figo.3.2.1;C;)
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1J t'sf".t' hU tl'd ~(/ r~"lu/tI" ~/ t.e Yl s/v"i/ f:e dfl>D!tI/ /'YJ AI2 sed; In Fi,!­
3.2.1. C • LoreY)r-{// ('ii' eYJ~",!/a rad/al-ci) .e$!e rYJa;<t'm la ~}JJ/tJc

~/ m/n"m la ~tl-ft!.te . Ten s/f/ne.6 este ro .iiJ</mâ.' (~/eert'C!uID"J sa") ./â ed.f'€te f/ m/f: ~ !"d. mlj!IP~. Se r~cC)m a" da- .,·'Z.,Ia.t~,.; mt')t3I~rJ'Jl"
~(/ Q.lSCvrl.· '.

~/polvl În ).../2 ~Y?c(i~Y)~ilra of/pe l're~Y-t'7(e {JTnJ(f)nll?e .• iZ ~ 3~LfFe/C elvand /un1i'm; ~, ~)..Iz,z;. t!1i. J>f9rBme(r/l Jv,'S''t mdJd/:
t,ca t!-VDrd/'nu/ al'mlZJn/<!il, c~ea.ce ~t)m/J//('â· d/'men!a rea Cuen~r­
,!I'e.. Adus d,'n stat/v! /l6er I'n d.lnp~/"red p"liJ'na-?)7-ull// (5 ilv p»d1r

tf)bl".ecte mt!.tsl/~eJ v"oI-i!le reF/~~tale I",dvc l'n ant~nâ v n l"U~T)t
d't~Zdt hti ore I curenfu! jJ?/t/al. (e/'(:itf)/ C{)rf't?ti se ClPm/un ii&e­
6r..ff:! ~/ re~(//Id- () YCJI(/)ar~ d/f'.en'fa- j /mI'ecl~ntei. tIn ci ~ ret/~:tâ­
fâ s~ C?m tune v.e..:t't8Y/:11 Pn cJt'verse oI<Y'e~t,i"~1I ~nela r~d/l}tiJ d~
dnt~na .s:' ,.e~(,//fd 1)d,~a1rama cI~ raoll.tltl.e YJtJU2.

Jl2 r('at"a i",t.ec!a» tel d''fJ.ft)/u/(J/ /"r7 )../2 ~/ ~ ~v I'na/6'm"a fdt02' cJe tin
f:J.-",â'»t fel'Peet Se dJ- I'~Fi1' ~.2.2 d .f,' rt"r'~l"'Tt'V b. ,

0,25 0.'5 0,75 1,25 1',5 1.75f o o ~ ~ r
ro T"2 '4

el rltj. :J.2. Z. IJ

.~ aJS"e"~i ca /2 I'n'aI/'-mi 5(/6 )../ f ,,~z',st~n(d de riiol"iJ.t,.~ (cle~/·s.irii17­
d~ 1Y1-entv!) $'caJe ~ramaf"c. lJl'a§r,a1Y)a ~ rile/iat!'e in ~/an y-eri,·cd/" I?er­
-,e"d'"('e"I/arre aJI'r~/~Vâr/azi'~1 ec1 mult~{/ I'nif/(-/me3 (,c;:.,. 3.2.3).
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Esfe ey,'d~Y7t /~,~Ialaua d,'p~/u/v/ f.g ;l'1a-(f,'m~ JtI?,"'t!,i dv('~ la.rdC/ra('a

vn~'·r.cl/~l'( ma/ rn"(!/~ 7n s()~-vf')ck rtusvnf~ore.$/,C'Jncl~"t/. LaÎ~~rtwi~t1,
oI~ (),~).. (~/z), r€tJ(,'xii6t'/ti J>~st-iIt) MUc" ItPlJlI Tdd,'at,'f'-er('el1d/C'U­

/81"" /,)e 3YJt~nit tiv. ~ ~r:C/l'nare Cvng"/ d..-t I!./-e~are ,) de 3t!)" Co.,..,Vt'nlD,t./tf; renfY'tJ tom(,l/1' Ci!l(i, /.1 1'Y1ir-e cI,·~ta»til (A J<) fII! banda c1-e- (o/NI/~.-
l~ d~eas:la I~.-Itlme.., d,/:t#v/ ?re tit') câ~ft3.ele 3d6 f3tCl~t:k.Bc~/d~;

d,i'.~/ iJf'!a~Pn ~(1)Sh74J -t I ddtiPr/ f~ C4)Y)cenrrtlr,j: t:.n..er!/~/l'" ('t'/do//~lJl
La I'n li/tlJ'" (3 ,).. dJ'fJtIllvl orl;t:.D "tal /Jr-e caf7;1- 6'cllEJ JdtJ)/ (tOl!!' cu

()n~h,~de f/~~;Jre 'V/~tD 6un/ (i. tJl( l'n bcJnr!iJ de (f)m ~"dD" /~~t'c..v
un~ 'de f/~(tJ re 'V '1:;-0 cal"e as/~(.Ira- /ez.d /vr/ cu/JrttJjJr,'t,;lctlJn'/l'n.t'~t

.'Pf?1?tru Un ,:,nclt3m~nt mU(lm 'de. (;i1n7"/'er a./e»~Yf/e" eurentJ!w'qe r~-
cI'''~Y'ecvent.z F" u"dt' e/-e~tr(HHiJ?1'J~I;(o~ I fi'derol (i/nl'd) ~iire 2doce elJ~rr

,,/a Iti anf"l?ti rre.bclI~>~~a,te /mj'J-l'dal')/;'carCi~teri$f>(.a ~~ ewVi"aI
~Zlslenfd de raoltJpi d anteJ'te/. ~et9a,t't'~ ;'ng~n~rD/ eled"f'~y~, 1".j,.e
It'nlt. s;l tiJleYltf se 17?Ih')dv~~ tII? d,'sIt1uft'vd~ 'ada.t:fare il /ml'ec!JiJ/e/or..

/)'"$TI'//,(/tl',1 ~"nus~/de/ c&re»fu/w' /j,(tyJe (~,. ,.rdJv/~ cle.$eniJfJ"jtu
Vei/" area ~en;/a c41'efek dr~/I~r de ~r/('efi f/ cretl-e frtl'fat
rr~cenTrtl I C~~~la ,h'YJI'a ai'l1 cal'e a..J:~rt'"/rr: ~nol//'~r!J1!d~l(,/,,-­
tJ/'m~a c/,//~/()I(/I S, "v$,;/t:le/~ 5~ C'~n7"t""va ,Pe h'cl~rl/!/JI? a Iii t'~­ruf COYJ.e~rat la ~m,.ti1Yor,fI' dU fi;,.m~ de lJYJd~~f8n(;nared~ cu_
renf ~i t~ns'v,,~ I cI~ci /t,;>sefte t3da..;ot:Jred ef,'Ylfl'e d niend- f/ Frd~r.

In ac~astc9~.st'fv3t,'e/ la. c~l'.;rlvlcllns/!,re eH1I~Ybr.J cureJlltv/ esf.?d/~~·
~.atfd.tiJde f~n$lvl1t' i"n lJrma sau 'n'iI/"1~ ~/ /~'petl;,,,td ~r~ D

C4m/j~» -enia- /YJ tiv ('tIVi" sau CiJriJ,~'n'vd-" t~ntrvf2n(J/~r"t'~ e.,' $~hlt1J­
s~~!I-t..vn e/I'~vt'f nQm,'( franSb12 c,'• .Â VPd dhu/dr~il c",m~1')ent~i re­

a~T/'Y'e f.7d,'ci // ci. ~Nz:Jrti' d;"rr-e t/ft' i) fr:intJ:b1(1ct'v/ Y-r~ns;;"'''''ifiyn/J~~nt;} tur dcf,'v.3 (t1Jhmt'Cd), c3.re.a~ () va/"i/re ()iirec~re/l~~CJ

dJl7ml# .1. ,.

In .at~sf ~elfV!:eI't'd qeb/t.2/d- de -ewn'fa70f' eSl.e com;/4f fr,'n4IS3-
~ltr.edntRna ..../ defi'" Cdyd•...tOI'~~tR ;;r/YI ~'dt!!r 5(.1b!JrMj d~ uncia-sJetJ-r~~dteJI ('.1re J'YJ.;Jre,!f~ f,'.ercl~,lre1. nu sV,b ./:Jr"".i de c:ncJ-e, jJroureSl'­Y'e. fJI'€Jr4.e,.,"k fun! Fod('t~ "",'t:'i l'n Ftcleru/ (ll'y)I'a) J,/fi,/tzr eu at!1'

(>t'ifrlfa) m tl / mt3r,' 1'11 /t'nl'd b/'h'/iJrJ Înt/as:ltc ~/ml/ mar,' in
ca-blvl ~()C1;</~/ - Nl1ctl~ d-e ca!t'la~d Itll~ !It/mi/i'n" c-eva ~/erclt!rt:

Se fXPa~ /vt"rd cu ~ (/5 mare) l?1ii/ ales da.c~ h'd~rcll-es~ swrt.
!"e re~mJndi" Cd HoI-4rvl si ft:e ter/J-end/cuIClf pe CI~f.eni, t'~1rut/-n

,t) Ivnglm ~ >-1'1(Ft,. 3.1..1. ~, In d r~sf ~iJZ Î"'r-ff. ('ele ddJv~ /3-tClr/ rlJ~
d'f4'J/v/(Jt' f/ h'c/er eXIsti" C.3wt/,UN' el-eetr"~~~7a/e !/'ctOnfrare. In c~Y1­
e/(,I,ttoni', hO/~rv/{/" fe /~01{/~ wr.en(i~~1al/ si Contrar/, (CJrese cz»uktJ-
za r~CIr,rd ( •

,c,&/ervl ~"fi'/;u (srarlt d) I de/zffal li :J Y)tena~ Jre.p,Prcleri tI~ IUlma/
~"dh la 30/l1l1z. L d 1{ U$ .: 5"J"re!-el'/Ie svnT /;;1' n edltjab/I~ 43c1/j.

1. fi R </$ :20 'I'.er"c!-eri/e SvnT .sub Id~ .~ metn' cI~ cJa xr3j I? Ci,J' adapTat cu an?t'J1d a re f,'.ercler" de 4, 2 cit3

la. 30 /t1lfz. ~ el ("cirJ ea. dal'tar~ai ~rtDdot"e .~{/5. = ~I. P I~rd-t!r/I~ c.re.,;t:lel 2,,,dtS. t?P1,'Y]f,'m c-i 3. dt3 1""seilmnif j (.JÎ'Y/t!Jra te cI,'n l'(,Iiere, .
t il Q I? ~{/s "" -1, ~ ,/'.uIRredref1-ectdlc- fn~l.eJ/ oI~ ("d~fre d nre'!J' (tia/aL.

r/rs- ne-yd'â.rtarli: ,cuHd-eruIJes'ti? 1%i 1:1 ;e.us~21I:u/~"~ilre~C'­~Ctl-t"S~ 11.% I ~r Id .~(/S·-7 /~v~rea,r~rlet(t:916 esre 2~.. ~
I ~f)ref,c) ~z./~te1')tade rddt arIe a d'I,,:;lu/VI_,~!5t~~r3ttJAmlldaca

c()l1ciuc"k,ru/ ILJ/e iI~/')']fln!'1 > 1I6{t're. Il?I.ra("~~a C'()}1o/u rliJrul are
11D$/W1e, ~/ f'et:ls'lentade riJch'at:e t::.STRma/PI/('â ,fliNa//a r~Zlsf-f'Y1tf'''
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fO 20 50 fUIJ ZUU 500 (f/UIJZU(lU SfJlKI tO(l(ll-

4/d

Fig, ~.2JI.·

A- YJ/ene/e .fereiJlt'~eaz:d dJ''Y) eup/7../ (re z./~1t'V,-fa..k~ -t) 5~all/J'I'/H/'(/

(re~/51,'vt'ld/~ '(,~. /f-/fe ~efaJe c1v"en::/e)"/ !,... rez:lsi,\'/,t'fd'(,'JIH'i n'.'

ZInC! = ~4 / d/ama f= ~;t-Y,9l ni/'C.el f= ~;I, /i'.er f'= 0;1, sl,ulI'u
f=- d,T l."t~l.f:1,f,-/2,:r,R/umJf':(2,J'. >

A a~y/la ~k~rul(J(/J.el"cv/{gr..! /'t!z::.!sleJ'7ttl ctPnduc/iPare/4r creste Plulf
,"" t:!tJY"ent ck. l'i:ldllJ 'l'reCl"entc1, ht~ ele.t'-erlsre"tJ I'n ('dyenf cOTJr,l;Juv,

Â-sfPel/u1? ~dCJ~~r d,YJ cupru c:v d/~mt'It'ClI c/e 2mM dren-;e/s/.l~­ta ele.. Iz;fol'; mili )'Y/jlrela:: 3 t011i!~ ele lJ' fJri J??aÎl'?rl re la -I() MIZ~" de
3f.~r" mai ma re. 1,3 30 Mile. JJe·t9te~t1 .se re411rlfan.d~ condvcttPr t'faf
ea f YJ1«/1r4:) ~'I S dU te a v,i de d!OWI/')1t'u )

Se C(I)n~(W~rd~iJ- b iiY7d2 ek Irece~ d 81?t~nt!i-Rsle /"t~rvdli/I eI~f'rec-Vlw­

te.. /"VI t6~ ~ u~ i-$k su/J ~5:
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1. 2.1.2. II-I/mt'l1fare;J la c~nhv 'a c1,'pddlu/ /t'y,n'dr PY}A/Z .i

t>li~tIJ/t/1h'I1,'ar ln )../2. ;>~aJ$;;'al/m~nla.th t'~nlruJndt'v~r~Mt?dl/rl;

T lf --r ~')T lf
c d

1=1'1. 8. 2. ~

..•/)] Pt'!.).2.5 CI CJ//menl.~re':lSe f'd~e.ClI It'YJ/~ bi',L;lti rJ ;'" ,Ia sf;~ ,.(isu~e./!a- I Ca.l'~ -t.st~ sl'melrt'c~f/ f'une.{i'e cle, oh'a.rn-eltv/ condt.lc/i,are/lJr~/
Izdatl'a krJ' are l'mtet1SrJTd ctirdclo(lrt'$1tc~ r()·(t?~Ohm". EJ<lsl;;j"~/
//",i" b/fi'/are ecrJnate, 'Lt'n/a iJt'fi'liiri" rd.l'vc/ft2- e/;mi'niJ'"r~l'azr:~i'

/• .1'et'l!ltt'e iar 1,] eMI'!ii!lf)r >,e (ul'le;jza~f>r/~ /n/~rmed,'v/ tinu!'ba/un I sau un Z-m~ci ~UI'.e~/'re 5r'merncil.

- In H'1' ~.l.; b /.31t'menf~'2~il >eh.c~ ,!/re~t~l/ CltJâxlal" t'eez~eIrcP­
duce 1) neSlmetrl€ ele~:fTlca CJci'f"/u/V', ~ defOrmare a C//'aiJ:rt1m-erd-e

dt'recn1y/fa:te fi evr.entpe -e~f~r/prVl freS"et, Ci/re m~-el:e.J'i ra.âl<Zze .
. $Imelrr'tarea se ftf)iJ-Ye ~ee cu vn (r~ns~r-h?dt«Jr ft balon , cler~d,!_

fretven(d, ('(.Iaer Sdi/ mu?zde renta, .5'2v c..vo/rY'Jle 1'n >';tt t:v~afd­
Iv/ i'n scurle/runi, t()t? ee.t~ta-Ia horn ele a;?t~)?e/.~are/vt'reCJ7.'.l- 1?,/)na./

/-e o /:'anclci)

- ~11 FI,,_,3. 9..?.c ~tPa;<l'a(,u/ Se CF;JAe<en_r,.:f ~ dt'~( ~rl;Y' In f:'rm~tllf(l.
cI(~f.tJ"21 fi ,/(/1,/1 ~ l>e/fj. !:J'!vn'k dt'l'SrlJl Irit/ni/II dV.3"u»1I'1e 1()Y)!,Pl'
~/ f'J~ 8dafta~a re t? SI,,!(/r.i 62ndil:

-In Fi". 3.2 ..5"el t!1"sl'()~iItYtJlde âol~J!ta~ ~s~ Iii' ,.r': tus/anTi]/'nff'~t()~t:te/e }<::I $~ r~fle~z; :JsfTel !nt:iffIJ ~(/","fd-e ZZ /';'J>-e­
dllntd; sa a/bot? () ya/tIJ~r~ ('t'nyena6//d/d-e .el<. 2tJ{) tJhm/: II-/>ol
c()a~fa/tii se ~pn-e('1~aZ3 1_ iJ(:)rn -e/-eZZ ,rI 'n /7?t~rm-ed"ul (.Inu/dIS­
!o~/!JY' nv III/t !' -?vC'la- c1~sIYn,efrt'z~/'e, ~/ ~ rrdns.HJ[J'1?tlre ln >'/2. l'

CJ[e tr~n5form! ,m~eda~ta ~/rn~tr!.(a. de 2~(().(JhmIO' Iml'~d(jn­
/d Y1e5'l"!.etr-/t'a ele 4 ~n mal mI Cd1 ~o tJhJ'Y)/. !tdtl-I'f,gred In T
Iv creJ.Z(J I'e o Sln'}ur,;, banda-,

- / YI Ft1.. !.2. f e cI('sl!.~zll/y(,)/ de ada /lfare es 14-TI/>" 6a ma ~
lJI'stan(J 0)( se ret:j/'eazJ d ~tF€/ l'Y1ei'f In fl/ne/vl Z /mted(J n fa

se' p,~,.'(f)t!Jhm,:_ ft))'?duc1orv(,Z-.Ya/ cJ,'~/q:;rlt;'I/(/(lIitiii~a ;JY'e Oiire_
c~re ,,?alucfa lJ(a, care cle~~eacJ t>vf,n cvr.en..fv/ ;::ata cI-e·f~J?s/(/­

ne ~I irnJa~danra In Z J1v'esfe- fvr tlhmlC'Cl, are C) CO/l1rO)H?;?~
fa- /ndo(ft'Vd~ PeYJtru e/,'m/n·area (com(Je)?sarea)~/> ln f?perv/Z

se ,'7'Jfro duce I'n Ser,'e lin C4riolf' II Sa.ttPr par/el lui, ca re $'e r~/~a zei ~e'?lru
a obt/n-€ IYUj Y1?,'".,t'm ,"n H'cler. .

--In ~/1..'3.2.5" Falt'menla-rea s~f:"e cvlt",:/e6fh/dYti cuaer-(sca//(ci)
sav f'1?f,lasflc r,aMb/t'(,3~ c/~300tJhn11 ~J(/ ;?a'n1bll}a-eL/"Fer~sl're;
cI~ +~() {)hMf) ..,lJe I,''YI/~ e)((s!.i' ()ne!.i- slaf/tPl1ilrtl- Qec/en~Y(f)le cI-I! (.1;1

friJnsmaci /el ca/'d-fu/ 4/'11 ~fre emitaTor, !Jacâ ~'n/a c7re lunl./~ea13
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-e/tJctl't'ctÎ '>- / z Sa-CI 2 >'/Z I 3';>../4 I ">-12.ef~ /. /mIJedan ta a»~nei
la Frecyenft} cprpslun zdToare. Iv/ >. Se f,.ansFeri la. ciI;:a"fcJ!
d~I,([)S n~s(!JJI'W1b;zfd-'(acela!f1 lvct'v fa f(derii' d,'T] d !}/'i>}r

Alte moduri de eZda(Jfare CI o/,~d(J/tI' cu h'o/erv/ ~ed~(/ In h~.
d~' . ~.tl.-

"'xx
>< )(
• • •
c

r;'tJ-,3.2 ..6

- Jn //'1' a.2.6!J / (J.YJ dlral ~(/Iml-eclal')t';~il,re (cle~x. C'/'i'«)/t/~ I'H A)
.>e a/,'yY)el7t~az.J, ~u t:) 1/7'n'eLc(.} i'm;;eda()ticiiract.er"'.sti~a mii »11'c'a/r1rJ
/>1f.erm-ed,'u/ unei I,y}/i'i'n ).,lf ?'1 'Scvrfe/rl'C/I't: _

••• / J? h"tj 3.2.6 b VYl d,tc;/ cv ,mrolan,t"J c~?I'ca~(Fn >-/~.fe 'afi'fH e'nT4JaZeJ
t' u() li n /e -!. ~ CI /m)O ecla-I)tti"e r!J reic tRrt'~fl 'ca-'· m i.i ,In (jre d~"a~';~.;;
~r,'?? ,''Yl!erm-edt'u/ onel /,''Y> it' I'n A/f cv ca;;aYuI În:lO/
- In ;:;'1- 3.2.G C 5e ved~ ch's~ozlt'·J.'ul df ada-f.lare -,eeta (hc;I'j'/n),.

$iJ6 •. p'e ch,! c;/vl tn '>--/z /nil! a.( se1ij'<;e5 c d()va-eoncf..e;( x: ,./'n;"''€. _

Câre (m~~c!laY!.ta e'5f-e' 6""(()tJhml. S'e 'lnclltJu/t1"i(J)r't/one,J X)(ln /ÎJrmade{1 '(ansi)1 cu care _()~az.le.. d'~()/lIl (JdJt; ~-e f(.vrilJCJZd-" ~J?;:UI?­

cf~1e X X. fe ~'!ect.e a za C.,a)<ld 1(/1 d~ f;~. IU"I, cI"r~cfS'a.lJINf ~ ~alol71:1.
f>rad-,c (evt.'/€ $t::urilJt.Q. a.Je d/ftJ/V/{/I/. ,c/t a-fe pe o/laC'a / UJ­

ItJj nj,fi"l s-e vne5c efi () an s,i (1:aJ'r;,'n) ticufa- d/n,fr-v c()no!u c ­1i;r ;,r() s Cu luna:one reU/ah ,Ia . Punctul () al aYJsel S~ 'p~C1 t.() Cvu,-Re-
t.a t.a ~lJ"" u/ (te8Ya - > vlorl) CIYJt-,J'J.e/. .

"""'7111 h~ .3,Z.,~d aolaf!ialreaC/'/11/~"ylll'~'/ ~i Ir'n>d l. d~·a//m-e,?1a.r,-el

CClreC1r€ o i'mLt:darl(a mdY'eJ'serat:"e c',uo/I)"lefll1 '>-/f.;;carel
/mle,deflYJ!a.-esfem,edt'a ('te&met,.-,cal Fntn? /m,P-edanta an,r{)Y)ei
z.a~/. Iml'.etJ/~nfa l'nt'~/· L j:·rL \.:",'Z.f='l/Z2· ZL. . .'

"", ~", ..' . "'. ~, . ~'" . : .'.- . "" -. '

70 flfe acest~cJt'sr4Jr/-h'Y'~ juY>ct>()neilzei le (:)~t'"i..{/rJ'.bt?nda....• :.. . '
~l'y'f.."(ncl la dl'~ftZJzl/;'yu/ oI~dolal'liJre 6.1 ma (hij. ~.2.5.e), Jelrec/'z("~­

Zc!l- e.d ffja. Z:I d d"~I/C)-;Qt'vo/(,// ""re VI') dlaWJ-tIyY/ dt C'l'a 3 Dr/ mq/ mIC
c1eca-f y,'6,..a~YdI .!i>','f.ene/~ In };~/)el3 ale /J, MNc ~a .(;re ("ca" 22m s"
€st~ la.e/,'stanta cit' ~:rl'YY1P? de I//b"ilt~ r. I~ ~a"d3 de ~I MIit. !urJ_

!"med e,'Rst~ {' ~ a ~2. ~1'11f/·d"f.IaI1(~ CC;l I~ fr)J#? In Zr;f> MI/z! IUl?fjll­
m ea e~f.ll cea 61 em I~r d/'ff""~~d (,~ClIZ? n?n? In rl)ftJ~ ;;;n'l/m~j
~f';e/ ~sft ~(d 4-0("»1 ~,. a/l'.>!antJ t=~d 15"'m>n.,. r:s."d-{,"~iltCJY'cIIvan'2ÎJ/1

eLI (Jq fn$:'IQ.t 1'", }vn~/f.l1z. ~re~NI4fJ pF ln 1'( N#t, tf0lr În 21N~~
o"'V re ,Fin 2.P MII~ ~I AJ 2~f'r'n ~f!)IIJ(#I:. tfces-fcof")d-e».~~/(),.. s("~l1-e
l'eiJltz3 ~,·mflc.l qac-i '1tJa esf~c/~ f'.,tf ()te,}t/i ft' i'n ~3 S'e~~II1"ctlu('e
t:) 6u:'Jta d~ ~DilX131 eI.f~ ~fll'e 5'-3 f'no/~r,)rl{}f fr''t"sa, -!"('ar~St>srl""­
fe~za tf~l!t:4r~rn~-Se tf)bt"n~ Ift.JS I'n'n"M ..

~"s,ordl"vljl 1t1l'e d(~-fJ19"vn" $/mr'/dr~ 10 <1.W1bele /aldrr:
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;'";13.2. . ., ~- IYJ H1- 3.2. '1d (~/ 1"71 vrmiJioi/l'e/e) alr'n,;-e"fdr~a c/J~~/oll/"r/~"'_, ,.",r-rlc Cl/ CDaJllal duce la ~frICi1red ~(y1?~f".,'.e/ /fI/,d€'pI-asilrea lafera/.F
d eft's1rdmr./ crt! rilch'C10'e ~ /;,;rmj d-e R [" apâr/(/a wrenful{/t'l'ef7<.Ter/lPru/ tre~e" U) ~r;</a/u/(J/. 1J1!$fJ,(J~tf"vt.ll Cu ('ilre se Cltmf1Jd~J Ctlst '~

e ft~t e .sle 1hn/e ""P,I;;;râ ~a rale/~ ~ I'n >./~(fi tc1,l~alvl În '"~c,l/fi~ t'rcvr'r C4JJ1e~/81cf Id 6tJrn -e/~dl'l!'!j//f//: In c il'zvl J I //Y),d

esf~ ~rmat.ti 'elin () 11/3 m ela;'~,i tndCJI'I.i' (i'n drt'tll'fa) ct/ dre/a s/
cI/ametr(J ca~" f!:4;aXlaIvi, of;' TreSd ~Od')(I'dIt//v/ ( In SI':017c1).

- In Fie;. 3,2. ;r 6/ ,enfrv retll/z.:JY'eii oI/~ft:J~/f,i/t.llvi s-t? 1'o1~5/1C)Av­
(atf d-e CtP(1}({'~1 ca eel ;:;'Itf)s/t Iii '/;'d-e,.. / la Cilre S-C/ Scvrtc/rru/ht
tl't'Sc1 cUu/n/mâ ". Ea fr~bt.ll~~.i h'-e men(-/nula- 'p'arill-eld-cl//late­
rtl(, dlsTllnta )( fii'nc/ 2-4 cm ln vnc:/e Ullrd 5'CClrrR (UU5).

- /n t:'t2. 3.2.7 c J //711'.'1 In >'/" cu ('ala"ivl P71s~(/rtc/rcv/1 ~s~r-l'­
Bit"za..r& tI/n UJJxlal, d~~,. ClP~H'Ol'YJivl e,' t:I-e>~orfB-1"t!. K I,..e.bu/'e ct./­
)')tIJ.t fut. /-Y1 c8 'Zv;--t' f~ Jnt~r/~ tlr~ //'n/'a -eY'd co aer 5;/ ~d)eh'{"I"'e»iv/
era f) 'l5".

Llr?/~ d,'" ~a?<ldl se P(:JltDsesf~ i'n vnck 5cl/'1'ft s/ vlr-r/Js{,dl-~" E:J

1.("~J,ule $,3....Re tlu·C/t.ia ~(j p,'ct/,.ul, la d,sfantd ale ~Cd ~~m, /dT 1re,Q
of""" I,"tma '" $d Ge C4:'YJecfead {,a d'fl!)/ /YJV'ers d'{!(';;lT f','cJ.erfll.

- /)1 F~.3. 2 . .,.d /t'1II/'d ln )../It e51~r~altz:a!d-lr/'n1"ndo/red (eYllor 3J')­
te'l-el. H'dercJl ~d.'<ldl, eI-e,e care S-d e),'YI'J,'l1at f2o/i'.eI,'Ii'I)(}d.t2 /:roiRc­
Il-e, est-ll t'nf1?Ddu~'1"/71 teaYd 7:t J trr'Sd ~ancl Cd:Jn7act evea. In/ma
~a}(/'alu/v/' t'ese/jrt'n ~,;;'{)rdp fi S'~ ~"ecleaz.i la /alI.N'd et~dred-'pfa

d d''ftSJ/v/(//: Scvt..tt!t'rct//ttln// S ,Se c/-eI't6Se;lz,i /13 !''o//aJe.
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An!

"b

x

An!

f
a

3
2.

.
Bi nda 1(t;r.f /,f. G 2/3I? (f -I)tf(jJ",i/R~tfx, '.t~~,213-..,. ,MHz ".,s"rem$plreMI-I?. m splre

3,5"
',1cf~f1--8~!=.10. .3. 05" T,; e,{(()"15'{6~1"2A1;5""-',3

10
J, '"(()3,()5"r~S:-(tJ5;49,-(()

"'1 lb?§

42/148
21

/1'16'-t!I,tf3JI~-JI)2/146-1
2.g

~tf3 6-c!1,22b-t!
. "

11

- In h'f. 3',2, r.l!-, (Ij,,~ ~6:)iX"8/i"'~A/~ esl€, realt'zdld- cJ"'dr ~I'n
rr~tJ ~~t1Xldl()/tJl !, vn CI'/, "ndrv, m~talt(!/rlntare Iret"e. (tP37oalv!

Cl,//ndycJ( e~fe lnc~1 S JD~ cv an ca;>ac"!et~!/t:',, ~u 7t1!JrJ-' Jresc7
Ctf)d'l< l'aldldl ~s~ C':5!/i: rlte] cI~m~r"!I»//e,dc:rtl. C,~'J1drvle~ J~U_
far sos ~(J t) ~~lI'6al~f/)/.,gT1ta,fJrlncilre le$e ctil'cJ'ivl(:02,'l<la/u/ul:

... /nH~: 3; 2, t'- f" $e ~~cI~ vn. d''sf~ilt;y'QeS!'mefrl'rdre; t:I~r$,~"I::C}~­

fO/'M.3 re ':;. I m,ed ti 11te I aYJt~n el, I'n I'n?/J ed. il nt~ C'k ~ ,,1'1 m~i mI ('il 1 I~pn-"'tc1~D~~ce/"Ducld- 1"" U'f idv.clf' l:9"'e,/Qn~/#Je~ ,tf'}/2" i/J1a1t
k esle CtDl'helenTu/ de sc//rtc1reeJl ctJc1X/alvl()I.S-e ~t,~Cil d3~a I,~n,'adn!
IUY7#t'm ea elecfncJ >--(t eJ trd.l1s~r.i" /#1/~dal1td nesch,W/6alc,-.. ' .. ..,

~ c;cJ ~ d nft ni" d re i'm/edaJ1(.J 2tJtJ O),1J11 '/ d~e)<.tf) a J1tenJd/~ ~d1t2rat(de /vnet(J/ c~n(ral he~a~'/o.m6Y~I'i!~df'~1()O.,()AIJ1I~ ,4~.~ 2. '1..t

cd/MI-vl 1 .aJ J,vc/-et /./ es-Ie ktj[alld I.2fv,Jd,'", $~nJd ~ a,,7enet/ ra/"e
Ci re -{PO tfJhm/: ,fceasf.i /mleJ'BlJti Se trd"~l'erJ-~t'/i'ra/;i /.a ~a- '
fer~(jl 2 zi itl~/~/ ljn~-e $'e /eiI,; 1'npi}ralel C(.Ic@aldlf,i" /~ttJrid ;}"IR­
'/Jet" ca J"e â':t 1;;1 /1)0 tJAm/. ;ee zi/jla '(.1/ este () /MjJeolantâ de {){)()hmt,'nest'mf'/r1h.J, la ~are re conecteaza Fl'c1er(/1 de chaAmi.

ltJ l~c(ireJ ceJreniulv~ ele f,..e$(i, sl'm etn'z::are;] s/ 3dal/taree? ~e'p~;lfereil­//~d "s./ CC/ cIt~poz/','ye ClI CDt1.stdf7te4>ncent/-C1k (6€J/;t'71e~ trJns~IiJ~_
~) - -
___Luren7ul cI~fre$d ,oate f.i' i/ocat t::lI t.n? !oc ele rad"(ph-eC'V'-e~~re~//'-
'Zdt d'n coax/a/ul ciJ~ c1c/()ce ene'if:,.8 la 'dl'jJa!, c({)l1xt'alu/ seNre", colac"

C/'/~r- I~_bOril e1' ..J»tene/, ~/,'rirla.",,'; ~p:rdl!',';<ak ~u SC~('/~ ~/ 6ob/na
o/;t1nu.tJ, f'o"ctltD,,,,ea~d ca un !PC. I!F' in calea curenT(.//(.Ii_carec1lare pl!:
p·/terll)rtJl tresel Il'a~tanta d~eslul beJ/U}') - $(JC trebuIe S,J H'~~Cd ~..Q.

L{/n1""'~J CD.sx/alulv/ ','YJumardlcko/Jire#,zH ~tDcvl(// e~te:
"Il,

S ~('mon()/; anei . Soc mvll/hancl

- S(f)W/ trFjJ,()Clk A'rt'aoiat ~/b()bl'n~-'!.c/2,S-m de Cilb/I.I1JI'f;Ia,..,d-e vt'lb­

zii", cu ,!J/dSf,~ tie 6()Jlla (ahiate ,~$/,,'r~ Icjn~a~1'/r;lpe l)t'a/,CiJ5ri c!ud/a­
m-eirlll de It-rem. -?tPrtll 8crJ)lerd sdTI.1I",ie/lor flt?mf} 3-3(}MII~.- S/m dr"~a7"ea se f'lJate retJ//'zd1/Cu dn lr~"'~MrmilllJ;de rad,«;f're('ye)J­
{â"c!J de,.", ~are a ~fJerd7dma 3 -30 MfI'i:.. {Fi'1.l.:2I~~(J ra/,lJit I,'f,
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Se 6()lJ/necli~a1. ~/m(.//r187') (6u 3 (ondt/cttPelTe tI'lmm emaÎla~ sav
Îro/ale ;'nl/;;lSrOC. cite califa'/;;, {/;tJrn /-nd d-e la. trt'/ bCJr.ne/ 12~/'!'e­
le ()C'arcasi c(.) ch'-;zmetrlll d'~ ?,Scm ~sl;râlalJ;.isp'r.i. (;zle'f~/t'
5'e 1~'t}3~j le:: ~~ 7re/.i,or/)e .• fe4r: a Fe~t.ec1B :che,m.~/ c~aI(J/

. lHt-ti II} .ra~flrcYrtl .f $~ CC;Y)eet~a~d C() /1uef.vttJl I'nril!Vranl 2. (tO o .
btJcfJ1.i cI-e con c/uc1(), .1?o/~JI" /ar ci!l~afc;/ ihriis//7(lrI12 ~l/ Fnr-f'p(J7-v/
;'nf'a-.svriri/3. ffdns/Drma1IJrtJ/ Se;rt'f-Vei!râ cv/ac ~at/ ~~('i TrarJlhd/?'l?t

. jJel1{ru [tlmti 10/- UMJZ 6tPb/ne/eCJu ~.ite cP sI/re,

-In II?!- 3.7",8.b IrB1'JS~rJ'1JaftJrtJl /?F are dce/as/ ~"sfr(/rlle oJ.gr/;~f:
/) i..jl/Î e~k j,/f)!arL tent1"t/ a l'l"'rJliz.;; 1111ral:.~rttie f/',/Js/;;rmare a /m~
teci d"."t..e/t;, 4' ,"-1••. El se t'tJa1e h/c;SÎ <d d~~n~C'u. /ml'edelJ?( cJ 2~Jl:
,${J(J /1?tran>ma.c/, tenrf't/ d ar~a ~l iJo rne d~ 1~~/l'e slmetru'a_

A-c~.Ie cJf819"3-~aFe âEi trt1nS~rmd1.tJa,.ea(/ CJlf?nvare m/coa-, (),S'dg,
, 1/,/1TI~f'ercl/JvtR rl de 1-2 k.W ~i }1v djV?'1(J k $dtv.ra(i'e ca bc:J/v/)l/.,.,'1eeli tor de ;:er/~-, '

/hnt'lJ a ~iJt'ne{J,!ra~rlcle ~triJJ?.5h~Ma.rt'ma/ mile 1-ecit4:'J ~IJ­

d()c1D~U/ )( t:e mt)t~f'e ~tl'iZd d lu,bln-el 1) {'a/ct//ald $t1(/ ~,]sll~
~xJ.erI mental. . . '..

Â-ceslo. trdns~rmdt{)a,e f<J~aY'ea f/ m/~z{/r/ :',~nhr/fâ (J,at'd ~av
1(;;)) >fIre mâl ;o(/t~ne ~' 1)/.prcJe1'1 1?1al 'mIC'! In conqu(!t~a,e fI _

Jn('Jm/!md~/)etlc cJ-e chstersle. Fer/Ia trebvlt' Si} cOl'eS;:tJncla/Yecy-enre/()r de /ucru.si pvl.er"'i" transrert11e stl'e Clntl'n.a:
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u.'/." &UI-/ d-ed00// Jlt'mentatila MI'Jk7C. .~., ,. .',. .

~,,2."Y.I. . /)1;etO/l ~lI !J i9J'Jd.1brg/ti9~ ..

PRnfrt/ a;~ yea (/i3nd.ideTre~~remt3,' 1a"1~ ceJnducffIJTV( il)1t-e-nei

tr~6()/(!feÎ.c)/iJe rCY:Jot;ltI/ ,LI ~ !"a/ m)Co. 1ct'aslif l'r:se~?1'.».iU?J Cl/~­
dt/dor clIlnclfJc1an(iJ meI m/t'a ~/ ca~B~/t:Jn d,~tt'lolllla1YJiJ~(h)'..?,?g .

V V O O vW 1·· TtI1J 'y
1\ ~ O O I:J ffi ,~ [[ijJ ~

.a b . c q ..··,.e f [j A . [.,

H;}.3.2.e

-In ;:iCI. 3.2.9 d dl»c;/ol a re I'n /()c de ~n conc/uc!or, ddJl/J- Co'l') du~/;;a_re -ey;l~dte.

- In 119 ~.2. 9 1:, dt~tJ/(// es/~.reiJl/z.at d,'Y1 d4li/a In'tlno.6/t/r/c//n IJb&-
-ri este denu17711 vnecr/" flurvre "'satll.t>,ajJ/tJn". Se J::"o~.se~tt./a,y}')~-
h€ de rea!:(J12 TV f/ch,'ar ln 6enz/l~ 'de 5iJ MII;! s/ ZJ'M/lz. In 1;:1­
~. 2, 10 Se dd- () as/iei de anteni scorfa!ci, f/en'!r(J 2tf'Mllz .

• 2,"9m ".

fifJ. 3,2.10

13cJ;/nB LI ~l·tE (~/P ~/I't cu d,'d./f/elrl'1 ~8 mm ,11 "6ef. L 2 â1'e .2 Sj/re.
~Gld/omel/'U/ 66,~ hlWI, În aer, ;:este L (. ,,'-.'

1Jli-lIul., fluTure ''i'n). tire (Ir)tJh,'u/ rX =~tJ· l(Jn!'M~2 /-:.4 f3,). fI 1'1"IJ'p'eel'dTJ!3 2.f() 12..
- 111Ft'1. 3.2.' C dti"/u/ e..sk r~.'i/i;d! clt'", el,s()i I:Jaf/;;)n~e dt'-n c?./~m!:
II/U sav c()lru, sav cloua r()I/1 de alum/ nfl/ ( (oAr;$/~ 1}'1bvctJltJrtt?j
firxak fe ~ unrdi de lt:JI({)17 ft' dc!alt)sli'te ele lI'a"t

- In h'1' J. Z .. !J ci ,dtfc;/(/J aJ*eci/am etrc// reIat/v mal't. IJ ac~-ral()r1(/1 ~
dt'nfre /()Y]1Ime ~I d/ame1rv il/) ~st(J 2{', 1""l:edan'tJ. (s112 ("~a 61J()hml
l'() $fat,'tJ/ I,'oer ~t' 6anda cler,.e('~re " la a 38" este 3~"dlh !'ret'yentd
d-e r-ez~flanta"F;.#ld./ $(1-'35,1 ma",/~s d-e f'recventa eI~ r-e~"al')tiex/sl';­
Iret-'/" ent~/e h f,' li, la care tvfr![t:ara;dtat~· de dffo/ ,!C;Jc/e cu 3dB
(flJ %),4/ fnfre ~aN!. 5e c(JnsldereJ :"dl/(i~de trecere.
, /)8câ rafor7vl L/~ este' SI" /Mtedantde$~ 'f9 tJhm/ .fn~(tdlhier

IJ r J;Jnda. ele 1re~ere 5'5'%. dr'n fi. tJacardpt'r/tJ! L/tJ e~e ItJ 1 1m;;~4J17fi
este ~1(Jbmt'/ar hand,;] cI-e tr~cel'e100%. ' .

~al'.prlul md1'e LI1> yr'IJ andd Idt'#cid~ 1r~ceT'e .J"-eai/t'n rohS)'odt-e,gr:i
ele a/OM/'",'V fJ? I/'lcle u/fro5~t/rle $JV c/ura/u",t'nIV 111 I/nele se-v!'!/!.



ro., In Ii~ 3.2. 9 e ...c/lAtJ((J/·.~~fe\~~ak"r.dtdlY) e/tPlJ~ c"nur/ dr'n t~l/t1-IY/ {)(/s"/ $t9u ettfJU;} rer-curt met2!(~~ care S()s(il? {)r~!~3 C'i~ ('I?ndvt"­

4Jre ('Ii.;re Înltf)~" I~ re ("C>:l/rll~1~"iaciJ 1"1?:/m~d ch';:dulv/ ,ffi ~/2,
ba,!cla c!.-e tre~~rt. este ItOt;)'1:"I'~nrrt/ (/t11h~'ui'cI~t,~"/(1rdr~/c-I)-nu­
IVI. ~~ca lun?,m~" e.sf~)..~1 v",hlul h var/' 6~o, Imttflii»1i1 ~sfe
3d"~ ()h'!''' -1/ J,CJ"tla t:k tr~~e"2oe>j.!,? OOS, J!1i r/na' !vY)?!'I?1"fd / a
ii] >/2--S,1 cIIiUI'J-ttrol1J la 14 ~/ fe dJt/J'Je ()c1n;""~cJe mare ca.st?{l2dBd~

lmf'edantd Zt)..rt SI ;2nda ele tre~f!,re 2P"1" . . .J_ IT) h, ..J..l.9 F c7,to1l/ esk r~altfdldl" ,3 cft)nd(/('"~CJ/'~ ~a;d­
lele 1(i~O~ la d,s7a/}ja ~t.I .rITIt:/t'rt meTa//t'1

_ In ;:;,.3.2. 9 ~dlt~/LII .c;I"YJd,.~'r ~ste r~81i\J<1teI,'H {Y)l)tilJh('­
ti> CII'( stJst,'.,ule ck c{'rl'C/rt met~/'"e.Esk cknuP'JlI1;" Sdldm .

(/11 etf,ed d~ cI'i()1J cu l'iirCJr" df riti' f3Pf ~idi3metrv/ 0,92 m
D t'e Jtrec renta de rezon an t~ ""~MIIr.~~,.c.·U·tt1If1r.i J>a~d3 a - ,Hlli! .

I'n Ft-~.~.2.'tCl S~ d-i vY)d,~eI /Gn"l d-e 'ttJ,6m, C(.I t/tf)C/-;- C'tJn­
citlc1~are ~( dtIJiJJ 1>Db/~~ amorrlza.te e(/ reozlst.eY)'/e, JO./3$~fe il'1~d­

I>e ek C3f.de I (are. ÎY111c1W1d 2/~- 31) M/lz. /Ol'r~~;r3 U/ ~(/S
miJ~/m 21' I /m/'ec/-;l.nta la ~el7lrtl (tIn" $#')O tJj)}f'~/:

-'~O,&.m---~-------"
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3. Z. 1. Y. 2, ~/pt:)// de 10rm ati.

/="1' 3. 2. 12

/7'1 ;:;0' ]. z. '2~;f I d'fe>/v/ tI? '>./2. I"Yl/'~r(can- 3 r~cI".'}1/dm.J /)1

t:DrJn ~ de e) d fit,;f f'ranl m ~i lT1fa;' /J (/nf/lI'tJ/ tie tZ.OQ f/d/.!l1/'t?­
ma Ivt' dl"' rad,'ar/e S-;J " l/ml'lal ~1:1 m/.i4~I 1l/~-y)oI IOrmil e/~
A',t;~ (1,,,, i 1'11Trt!r(/jb1a). (tf)Y' f"-nuaJ1c! f'ri ")(1~r"3/ li} C/n~h/cl/

el e "<fJ" clt'at[,rama C?Ie radia t/(I cI~Yl ~ t- ,t:JY tlltJ""'. _ .. .
ln ffq.. J~ "2. 12.6 cI.'rdvl ~I"e Ivn~/me" )... ~riJl?t /a.lI1?v»yI"

ele IZo" (If~":i f"trerur1:fj, d,'a1r~W1d s{' ~~h/mba- de la (,/1') I
dICl1?t''I ~ el"sd deh,rma/a. Fl'ilnT la '~Dd'f,,/v/;J;/ Â .:1r~"
ok'a'frilMa d..frtPare ~/r{'ul;Jr;. If('~asla este {'tPY)vena,6/la' I'n
{/n ~/-e ('6 %i/ rt'.

IJ 'rr()lv/ /,,,, V t!u /vn1f/)'/ ~3 /;;Ia/~'" ).../z elre I'n 5j"at,'u/ /'·.b"rl·""'~­clan.!;} ele t!~ d /;0 e;lJmf /ar eh'e0l(// I'n)..,· C('~ ~6CJ~)JJ'nl.'.f" U11

~:i~t,'J_c:l~ C'("~ 2e1~eI'l f~ clt'r~c't"aJf.·S~~t~CI"'~(lInyht'(//v/d"'; (Z~-. •
ij3t"3 /af,,!,,'1~ d'r/CI?tJ' ln y $~ dlun;~s("" ('anei dt/ -(,{. f' VYI/hui/

4--e I~~" r.-atti?tJl ~d~ 3dld>d J>~4"rof'('t,'a IJ/}t'('t()~'t'/:~r2Iu,..l/-e
Iti Y}1"of~ 2 >.. Iz U IJ?? J,,'v/ cI-e ro o J aC) v n ('5"rI,~ d-e ("t" d t/ 5'dlf3 ci.

Lar,!rl/~_cl-e 3}. /;1 un7hlul t:I/~ ~-ree!av ('3.ff,'tI/';~5"0I6,s//(/3­
(ie ftfi/"sf'fz,e Y'rtmur/ 'aI~ rac/,"'C!»1~j};ri /'", b-of'J1rl/f'd~ 2".• t'!Fs..;'v

{t)!!'. L~/lIrt'lt! c/~ !fi A k vn,!h/ cI~ 2f: dJCIC4!ti't. de 4tJcll3d, .l1/~
1.a"le iJ 3-srFe/ ale aYJTeni rsf~ f/i<d I $elg(i't1vta d~ tr-t, /'>//o"Î
I'Ylalt,. cI~ IP,.lrm. .

- JJLt~l}a /'y, V4)""w"ta/ t.lfttllV (r,'~.3.2.1a)
h"rt!n:J .r~~alt'rcdz,;-olt'n tt'lJvi oI.e Blun1ln/v '112-(3
Inm .Ed $ec"'1?7"'n{J~ta--"'i la tr~n~HI1ad~" o/t'YJI~

fIi: fI $~a-,.,.tJ"cI~ 'It()tP- 6o(!) tJhm/./t.ln,a.' 012 -1,2 J7'J.

1" bBnclC1 cI~2~m ~i!/,?{)/~s!e 3fliPfJl'a f~ altli/H/1I/ui1'11 >-12./,., 11m 8,,/~J')~~$f~ a/ff"fJJa,fflJ)./2.
I~ {1'»1 .!rll-tl');}.f$t.erttf/i~ ,ma" /b~1a-C'J~t"it >'/2. 1"

ea -rt'1v/ ec~(d~. In (2~ ~;r/;fu/~s.te t"c-a 2d8, lYJIt)", (!('3 ]c:l6, 1"", 6"1 C'~a 3c18~, (a"'di211f'('/~ rt·~~
Cu3 d6 /3 PYIrJ-(t/m~a >-/2 ~i~cll!>la l~ii"ltiW1t?aA.
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~1'~,2. It'

A,,;-tn3 ~~('~ sIt,; Cln51';'~tJ"'/~~ 'd c~-"f.I"'"'nilt/»?~S1-"~~/~tlr''f!:' vn
tln1ht' I~ yarr tX': .f2()~ (J, ~.>'/~. ~YJlrv 11andiJ de ?!"l1ft2l'l1ti1ft'­
m e3 t "/onu/u/ 'f!sfe '~ (2"., l~f/~"lrtJ JCM/rz, ~rd Tiri. /J et/);"''f!r~ ~al'e­
tele 'dtl!~/(/Iv/,~~1'~t!lv ~ns"NIl·~F",~,.,~ frt'JJt.ll~ rIV,,~~1ec~I/r/t,·l'1zHf,
fnall'Mi/e,L ~zLctt/zle (11),., "~$pe~-/"y 6'"n-,)aVh?STlHiil~".lte.cu 2n?J~

• n.d'Sr'~"T)az:. J l' I '/ ti' L!. /.
llc~ea.fI ~tHt'cte/~ q.e ~n ct/)rt1r~ la S~"("2 WI ~~/et:'t,·t' 21"'.~ SrlU se r~/~t"SC"'1);~t~'i"cu l'~~ft;",~~d-e 2m IJd,~ttl;}t.zd~~,."re~eeft·YltfWJ. .

l~f~eI ./l7Jt.1 d,'t:,t/vlv" V1",,'l)rs ÎT1 ,)/2 t'$~ ~C1 fi) OlJm/ /a! /unfl'"
Pled ~e t'a/~e/1t'3z2 ~(/.fD~H1vl" t:: Ilt 7/F fV1"z {/.r~ ajusr-t'3Z'JITdChc
penfrv (l liS WJI'nt'", Id f'~f..~Ve"fd ,rere':.«tJ-' ,'. . ,

L~ a/'mei1la..r~d coc!c~iJXlalse r~C.,mdnc:l.1 F,,/,pSf1't"a vnvl balunt:k s""e­
'1r"~ar~. In f't'~cV'~~lrd~,;Jrmc,.,t't'e .1nf-ena are i'm,tXlante mi/P'il,.,. s,i ""
~or'f!st..t.lY101-e tr.1YJ s/Drmt3ttOru/ e.f~.$/m-etrl~a/'(* ~r'ac:l3ptar~~ ct" "" 9",.,,/1/
soe I? F.,
, 1"., ,Fi!,.].2, ~'t 6 $~ '~rl' o :cY1}/driJt,'Q l'nT~ d'i!du/I'", >"/z (cUf'ba.
~t'n It nC;a) QN ~tJrJt"I·~'· Ia fl1a/t, W1~i1 1),(9).' (Irn? •.,11 ht1nol~ d,g I'tJ»J) SI

J~~/t1fl C/''f'oI cI-ey~n,.f " VÎYJfars.",Y'/'n eo6tJr.;;rt'a c~eM~r la 3",d-e SfI)Z Se Observ.! c;f d",tPlv! V,"fJrs "v PI dJ'lI"hslil d,"'eet"y,.la/~,
d/s1rt1 Wla lu/ a:el W1vla/IJ- Ihnd ~r3~f,c t:/'r('uli1r~-.

In fi,?-, 3.2. 1" ~ dl"e,a~i cI,~It· SVYJt ~o)YJ/,a"ilfi' 1:1 d,01/"r1mef.t, q~
I'dcl,dt,e rn ,lan yt",,"~alfe,..~tncl"u.llar te 1111JltlJeu/ dt'l'tJlvlul:

f'efl~>~r'Y'f ~S~1IJte)/3IhV, V(ll",';} f'r/frt"rvl'~-)!InI1e "~.v/~,.ed~ "~rl mal ,",}tel (-le(8) la vnt""611 tJI~lot) I'~tdtie sd, 0luhrt
17' '2.1JlYJI'c5 t'u N f'cf/3 I:! V"1h'lJ 7 d~ 3()CJ fI l"t.I ""'tdl3 ma(mlr3' la

It t"" oI~l"3f d/~dl prt'~onIBI. Itc~asr.rJ 11U e ~Cny~~t1 J./lia lu t'ru I /a ~;(.
f~nlr() /tI~,.vl »?(Jlh'6a"d a"t~na V fn!"rs ~e/'.Dale al"rYJ~ntll !'coC/

/t'Y)/~ s/h:'e1r"C'~ (~~i,..ltJSt1l1 condClc16~I'e' 1Z't:la~ rd$d("I1tt)!/VI? tr;UI!_
IY/l1r/ ('tJ /L~"/'e s/m efrtci1', In ~(~stcar· Jr~tel4J"I~l1dll(/ r(Cl.(~~M •
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. ,fnf"n3. ~stere,al(;~d~d/'"ct)ndvc/;,rde eL//u'v ~ 1-2Jnh? ereYlltlal,Jrdal~:1J,men$ltln,'l~ .~f",dav rntaJ>e/: ' ,
" • . ': '. ' \ 7" .'

~.. IJ Ifolu/ln; ,/;;rln_~.c!€ 'te" ,~ V311.~

. In' li.,. 3., 2. ,1" Se ..dâ, a ~esl oIl'J?~ rn D»T'iJri'n l' o~Î fi" .rert t-a~ '

A

er-
X

I 1 8

1:1 11A
III ~ II/:E /1/; 'II == /// ~ 1// ; N/

fi'1. 3.2. (5

'Y

h'1' ~.2. {f7

A(e3~'I.i'a,,'I~nafsd>azi ma" mvlf r~I?/~nLl;'~l'r~v/tJ/, Î~f;,ate
dt'rt'ctli1e. /h'Jledan(t!J h.,'"fi ,!,,'~~I'nlv/!l~f4J/ ~, .:Jh p,e17T.Q re a Se
P,1ee t:.{) {;.()a;<fa/ ele '!'"D OhM, fnlre /1V)? c!tll J<. AI aolal'1dru/o/

(fa-ma ~ It~n t:'iu/:J. In 1J1IY.' dtJl X. >~Pns~rt'az.i ()J? m,'" ~de» g/1 ­
tQr y;} ri. lI. Itn t.en d S ~ {;Jp ~t'~fe În t/ (J S fi' »u a re ~~ ~ti1'

. "
,', -. , ".

.F,q-trv/ u~,.a1~/-t,ac,}~de /3 d';otJI';\ncl!'ni}.t/~ un tln,h/d~ '1~o
.5;' t1re b îl (un It} 'j,()l'ne/e ><..' '. ". , '. , ,

La. '+I'I!iJ}?/lz/m!e'daptd,e~te Z =- r6,b -.I,tt.J.. ~~Jr)/~~'(/'S.I,I~.

(lJlf"lu/ ~e f~ate~~nia,~1 t!JrI'z.,~)')ta/) " ,

t>1i'C/~.U1? h,rma d~ eoerl"

, In Fi"1-."3.2. 16 se diclf'r~ltI/ /"",>-/2 fnd~/t 1'" /iJrP1,}d~C(ln-.

12",/1·;·
,~Mlli
l'1,f~2,'19
U;5f {,,35"
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H"1.3. 2.1,' .

lI.nf-eJ,?a. e.$te fi,nJJ'd!a- c/.'I?' :.eI~tJ.~.I17ltln?};,'vrl,d,'sfuse ÎrJ r«,?"1.Z!~')
. . '. ;-. . CC/d/~-t'n$'"lJrJ1'/eplafe.liJ.n.f-ena. f!c~,f~r.f:o

~am;} /:Ji1rte lar-~a- ,f/are. c-as ti~ 1d13 la

"_ ~ c _ _ _ 't. '. el). 1'1.. HZ.,.6df3:.1a. 'f}oM.·ft~1.'6.d..~.~,.·145"MIleJ'1'"\ /odll>/a, .ZI) 5":/fl/k S l 7e/l3/a".30o frif/~_
. 2,4f-';'" /'11'c~{)ta!,dek s "r;tJ!,'m~ei)9Iv(J//e jiJ»tJ

. '.~ : '·1..·.'\. '~~.p .. erI I~. >e. o/,.'el'la se·C1~ctft..·-re A.r1!cvt!YJte
. :...:.> _.~ '24fl)j' :< .. 1J?::Z11e ~( fi dB . S~_ o6r, '" la 9~s:~1!i!_

5 a.'.~ f'lltfJnf./,( S~ f,'te aZd d-e..~f/n7h!i'k S) ~~-
"' etalae ../1"1 l'€dantiJ fnf}"~ Y'aI'FtlriJe.)<,(
Yrll',"d.:t.i" I~fre .1f)().f2. Ia 6tJ!'1 f1z. f/' 3J71J..rz. '"

I.:L 3tJtJMHr. A-daftarea cvl/m'a 1'91'8Je ...
la- d~ 3t!)().a ln;b /;).$11 'e l sf~ ;'{,In;}- Î1?
tI? a.Ta1t3ma; PenrrubBnda d~ 1'tJ;M/Jc..
la horn ele ;(;< se eonect-eClzi () I/'nl'.e l'n
~!"t:tI Ber cC/ctll'cilv)?n ,;ct;.rltZ/r~lJ­
/1, ~i a'e-a/u7'J!u! ei se c~vla puncle­

R!. ele cc:;n-ec7are .d UJClXlalv/Ulo ~a)"t!'
ela-u. It. '!~ .~/~ I..!>? .J>e."l(Y/ 129t;'1!111z.

./$tu!,/k Tr-/pn';;,ht'v/:i'/fJr: e~iJ(lat~rd-
/€, fi;l{ ci)~f-e.:'1P-l, :z />1#J..' \.

j) 1~!lL.Er(7:tJnl;!/ I'n ~ ,,/)j.. rlf~ mtJd,'/!fca1 ~

, , ,t)1'p(/)!O! AL rA-8, /"..n1d~ ~tJn" t:~IJ~b"ni 1:12m cll~td"t;d1! (,rJlJa-';
.t' 3Vt'fY)~" fal /.:1 c~c9:1 Cel "sc:fr/(,;; ..:J/dJst mtf)d)'h'~aldedditJr-fFij3.1.1;J
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f'~h".L~tJl't ,/tlr;,~~te a d'I:~/ulv/se _-!fer;'i vn_$ky-r(>-j"lcI~
91",,7('/$ 1}1'c/;i/!3t)d) ~a~ at.! . rost M-ar~at~ f~ c9T1~y)2 dt'n 4{)o/'11 (~':

fJr't~UfJtln4~tI ca~ la. JYlI'jleJcJ/ oIrjofC}/v/vi CV"'~nlu/3rt! '()A~s~re
CJfJ!t~ el sou/~SI11VS#J/aI~/1 tlr3hol r~/t!Jw,/~·."dtJte . .

. 5~,mt!nldh ele ant~n~ 111 t 3r~e"r~vlz cure"t/ man· r~dt'azi;>uf~r~
1na!/~ (l!art~a~el'}fril/d3~.d/~~/cl/ui) /.1r. ~c~~et-elt'T~dt'az~f>/)terl
MI ~(. Vllmilfa(.ta ref}fri(iiad'f~/vIC.l' ta'd, az.;}TI % cit'" -f'cJt~r~ ..

I'v~)f1/ J'~,..tB/Q"1"'m~a I?~/~~ d _eIt't~/r:/u( ~ c~ndif,'a ~a Jvn7i'm~~
lu/ e/ecfr/~a. (1-/2 = I~oe).>a r~rHa)llt1~at:"~e(l~t.5evrlal'~d :sefilcefrll"'"a st:...vncle~J••u,?or j?eJr1jun/ c:Je.-anf.erJa i'n lJaJ/)/'y) ei, ~,pnden$a~dre
Sti'o 1/,,;/q-e tran s m/sle ~a"'~ nu rad/a~i of'· m 1'~SQ"E'dZd~r.1J1dclJl1'fl1tv/

<:k ra.dt"a tie.(F?ct_ 3. 2.1!!) .

~ ,

/., H~,; 3.2.19 d .Jwrta~d ~-d;;'a4ml«J(!t/;~4 dtPvi J>~rt"t.lYJi
di"1'I cI'rtlJ/ c v b()/,/n'f! de dc~a va!({)aT"l' cti1"e I'IH'YJt;,,~ leJ"1"",ea
e/~etr/~a.)./2. /( Tt!Zf'YJant.:l CJ7)teY1~;.

In A'I. 3.2J' b ct'lulvc!4'rv/ dY1ten~/ d fi,st c1e$"~elt lil ~al:ele.ft
~f!/.e (I~ua lafllrl: dtJ ~sf cJ(~/r/,e ,erl!J'Jd,'cu/~rl..e dlt;tiI, t;~~ve
CDnelvea,,_tl(jZ c:6", ('vf't'»tv) d! /el cal-tul.31'lteJ'J~/.~M-e'f.ocld .esfe

d~nv-mlf~ ,,~2pClelf~te ~"I#II"'a/;} v ~ ," .r~ ,a ntl8me~fvlDIa~i'W1.
/)1} Ft'l. 3.2.,1.1 c dt()u{i l!."rt'·Cln/ ~/~ dYJteY1~i $uJ1lrlt~k 4/ ~Y"­

}n~a -z) /lrlli'-/Ja raI e I~.. !J,-, ~tI~u1?~-n" ~".-t.$f.~ Y~r6a cj.~/()Y't/tI nl/~
de c"'f.d cloeI;; t"()" la 3()--( H1,3.It laJ~f~ak !Jl"e t)>> 1>;/8~t
a~ntJ )(iWlail'Y': /."r1'~"'I)"'s"0()" ~lJrofnftl/ a,-e ya/()iJrt'J fY!-edle !;?I'f,

'Intre dO"'ff Tt;" cfl1'~"fllI8re fn m~d''e 'r,2/f t:i,rJf'n~tJ/ /u"flsfe
(tf)ntrJ rjÎ ye~ttJrli"t';-m/' vlui rad(Dt~ >uf1t eonTrt,r; re/fJr radt'dlf,­

del!()rt;u"~i/ ~~0()", se srac/~· ra;Y)'iUJti. vn ~dmr C()/'~~t,()J')zâ1J,r
cI;r~,..entt:;Ade 1jj""1f.l1e1Dc/a ,;)ftDSr~ree3tac/~ CS.FriinX//n In 1~22.I~i,..~:ro" fI' <ftJ" ("urt'nfu/ are f'YI medt'e 2,',f, Se1J9V/ lu/e>k ;;t'~Id!i
~", sens,!.! curen/v/u/ d,'n l..~rt/tJn t';;J !"&'!. 6(Jt!J,.fi /'clt:ila!I'c9 e.st~

f>1""OdlJ~t!J d-e SlJt1Id 1,5"1/.,- 2,5"'/1::: LtA-.)~c; 5()"dr'n h~("a~~ l;;;tul7J~~

ql"~/lJllI" (1" ffPfa!~,,~-ql't!.i 113~~nIvn?/m -eafivC",d-) ~vf-st" J'//ate~s,J' ~ c~ste 'Ir(io»;· S"~tJrt8ft! racb's z.â, a/ar elJ "a ncia"lt!'Jt 1rJai /ruf:.

J n Fi'1~3.2. {~d :;'("~âsf.sWJ~ft1?cI.i,numita- H /ln(';}r J,,;]dl'J'1"4

86
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H'tt.1. 2.20

ru /''n,~ I'nft.~"'otl,.t.i t's4 fi,?,n'a!tl-vnc1;J .ts{ton il rti d~ ~~rtl1t /"JI1 b~JJ'rI~ ~~N!Yl/ull'strl Consfiint, dar"a-cliC- nu r~cI,dZ.2- (lnde rdd,(;.
/;d~.i /;obll?e/~ ~tJl'd' W1a,' 'fr~ cife:~/~ d''f:..~tJlu/~ r:ztsfenr~tit ~~dI'8fi~

~,.e~1e,rdYloldW1t!~tu/c,e~fe dar 1J~6,n.e/~ hlnt:l Pl2.1 mi."" dut,.e,.cI~,.i
m al m fJ rl.

- 1/"dlftJ/ 5~(J1'tâ-t /,'1. JI.Nni~1t.{~tJIvn?!'m~~Ii'$I('i.Y")cil'~,..ezl$f~YJp
d~ rildt'atJ'e KrarJ t!!t. /3 tJhWl/ fi' r-eJctan{iJ ("i/ft9c/f,'t'i Xc ~ - J' {/4J(f} tJ),m/

datorati deF.1ZJr'li· dt''YJlYe ctJ''f"f~'' tenslUn~ J /~ bOf"nt' (fi':· J. 2. I!I.V·
l?ea~1d"riJ ;",dCl~f,'y'iJ A :bob," ~/(Jr"de alun~l"r~"',Ii t3t~ la Mlj/D~ ?;-t"_

I>tJ/~ sa ,h"e. X/.. ~ J .!(()() ()hml , le» rrtJB Cd'»f/e"$:1 re;uta»til t'c1j>dCI;
f,ll/d. Fii~:Jrt' ;DIt)/~a cJf'e 'XL ~ 5"5"() {)j,m. /"iJcJC't~ntd St ril./C"v/~azi" In
fvn~(i~ de /i-erlle."tJ· .

hi/('i bo!;,'" ele a(/ fiJt't"rf.}! cit C"illt'fdfe tl: 3lPt) I rezI5I"e»!a'~ p'/~,d~r;
;e/> == XL :: rro .:1,J'5 tJhPlI: ale c/()tJ.i D81J1YJt' av R'p':-{(6 lJ/un/:

Q ~()() .
f(~ndcHnin;tll, t/restCli d'iol Yd p,. :_ R rt1c1 •• 13 .: 'cfZ...If~z,s~/)-

. I<rld+Kf>.. .I3+g,66

ta la 6(Jl'n-l/~ d,t()/u/()i este 13 of 3._'6 :- "', r tJb#J; /:2 H"UlI1d"t.J; 1"11 stapiJl

///;er. tJ ea5C!priJ ,i'W1S"ftl/lIl~ /1!'1feddntc; elo/.)('r1d~ de 1'na-(t"t)1et/ '13('tl/~
est~.mDYJtai aJ'f'du/" /mp.eti8rJ{;3 IHnd 1>11'~~/ tlda.,1a~d ~e r~ Lt:J/~3
1n8./,' SI'fYllJlu rea.jlza"'t?e! D s,''I1q.uri hJJ,t'"â1les'!e c~reS"e l"fis4:JrJe.ire.-v'a ~p"('e (/,''Y)/C) tj.e cUflilJ CU, CtO;(lx.I.,/ul. " '_

FBdtPf"/I/ m are d~ CQ((f~te ci,l be;~lt?e/eJr((l. = 3()()) Ins~tJmn~ fi, ~r:...~Îi m/cll d.ar el oIvt"~ /6 un !'dettJ/" mBre de C3/' f;;1e ezI dTJ'HJ')el

d€c/ la D J,~l>da-q'~, tn~ere f'n~Clst.f" s/ n~V'"tlJl,Junu/ trdn$hlac/. '
Lli futel'i 1J1f1ri h06lY1il se retJ//z~d~.5aHn ~(Jnd(JC"1,;,{/rtJ';'c~s:'

87"

f~sli.t1t'raIJ- /4 c-en1wl d,,,4?/tJltll~ u"d~ t'cJ,,<,,/u/ t!ste Mi!~ //Ya,..I:
,ZJ mat' /~nt",fi~andb,./antvlr~t,fr8-,!n t:u,.~Y)T~!I)/·Yi1/~~t(~~~~,:(}­

tJlI'~t!••.ra.dll~tJ'e)d~5,3~,,12-rd ur~v/~,-ttf)d,~/(J71ti-.oI~t,el prl rr'~~m, (~.5'v1,i//3.t, M.~'1'~/'f3 ok ,J,,~-en3 !/,C"!":1 ccI!.e'1:tllv, ~ ;Y1fy..~ f .3tJPfl
-~I) ~~stt.l>rD~""'f!.""a/~Cel en~"I'"' rd4,/~ . ~v,:J fJh et't (r:;'1.~2"!5el)
8('~a,1â su.,r,]n(i1 $e~t:kale. cea ,3~'" I ~I e1'J~r3(d Idd/~' &aal:Jt.? s~ r~_
dll,C~.Co"';artl"G3 t'Bn a"lekr C;f,,:iel;7) FiS-(J; Z. 19)seh~e .e.ll:1U»u­

,.,a.i ,c:q P? atem a t.!'c/ s(Jle,,"~s"~1I !'ee arece, 'curba "'JI.c".fll/tJ/ d,'" Fi:,/~. (3~Z..f8)
(/1/ t'ff~ t{J~d-e'('a,.t!Jfs,nust)ldat~.Antef)(J este de1)umda"omec,}!r./"~,,eral $4'Ita~:; d'jodtJ/u; . .;!~)./2 se ~t'e1te l~JVnlitcit.e t"'o
/()YJ1,w,-ea Iv// f'~lrlJ .3 nu. r~duce exce$/Y' rrlnt!la»te"tll/ cI~ rdd/atl~ .
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.l3DJ,;ntiJd.-re .3tf)$f;r~ cI,"n c{)n~u('tt)r ,tz.mm /~/unl"'m~acl~ Il'M.~
fje. (a't'Cll~ au cI,~m el,.-t//- -6 3, ~ It')H) ,!({)J/nate ,fU ('dS : Trf'S3 cdld.xJ~/tJ..••.
'Iu, ~e t!.4!)n~ctetl'Za Id c~'Jfrdl bO"/'n~1 idr /'/nJl ("~Ylfrill-/d d('~i 1",r~
rar~ da.- {etJ5 m/'n/m. L~ tJ.~.(tJf), +6 % ci/'n pf)f~"-e ÎYl ~,-/z~~f~J,,,k,'''â.

~ :..'1.1'1 clt?~ u.·y·, rn~"S" s.cvrtt9tt"tI~~6"neIpen 1,-1/ IJ 3~da cI-I ./'~hJ1~(!.
da I Y/ p,tj_ -3. 2.22 - : .
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.fI" 3. 2. 21

- Un ti,,!!.d .9·(~rÎa/~u·ieJiJ;~e.l'/a~C1;e·:m«J;cI-t;f}rt~·,*t~n*t/ .~.:
(r/tJ., 3~2.20. h)~,e'1~%/stenTdde /"at:J!,'s!i'ema/ mt1reJ~~e_ce mi'­re~r~r,g~da mentvl/ddr 6tJh/'n-e/( nfJ?d mai WI in'/ au IJI~rol~,./

/YJal marI car~ red(JC! ra~daM~YJtt// •.

(~n J/der<1nd d t-ihs/ dl'/u/ sctlrtat /d f/2. s,'lJe;bt'ne ~(/ t1:3IJ~r:lasafe 12 d}'$fa17r~ 't,,! mai p'arl fa(;fd't r-tnfru? 3ri"."tll",­
d(Jct:Jnt~ d/-n ~~ ,"J1 ~€ .-m al' mari, rd"dam e»7u/ 'tsf.e t! ca <f<f%

rn ttJ)at~ya,,! c9-nt~/~tf/~ cdlcul. /" t.ra ~t,'~â'/>"bJ"ek (1/ l;"dvrtaJ?,.
{âmare nU 5e fID1 .,..~al,:Za Cu d: 3(UJ, "/Y'6J1dame1?It/1 sCild~.Li()..=.{fI7tJ/ 6'f%.

line/Ilo! stv,...fat 1,.1/2 (1-21J,'''')'renfrlJ ~tO MfI~ J re~n~az2-~v
tf) btJ)J,,'nQ /« c~nf-r'u (aN ar~ Xl =f,ltJIJ ~hmi St1v cI~()d j,tDiJ,,,,~'p1f1SCJk

la 1J71'jI'IU:U/ ICJtt/rd",. h"./('i} ~~ ~u XL-:4Htf)()),~/.In !/'lmu/ rtlZ 6()lJl­
n:l are ~~III,~r ,""al d()litd) li'.triJ1'e ;ohl"~ CJI'e .,~3,2ifll.1i't*7:(JJn~~,

tcJ et-d~tif se 4)j,t;I7~ $wrl.f"cJ rife ftlt/n ~apet~/t c~hrJ/v/I/I:.-I Iiz un tltftJ/ sevrft3f ~LI /un'l"'med61'J,14w,. r~UH'il?Jt~1" mIJÂP­
evI i>-enzll ele i}tJm .se I)h(j"e .eu c/(f)V3- j,,,JJ,:'@ dec;ife 10t1,r/~-
t~te lamlJltPcv/ I'i:~('a-re; !af()ri, _. .. -.

- 1J1f>()lv/ $'t-urtat t.enfru /;and2 cI~ ~t!1m W~SVI'1 $edd-,"r) n~1,2.21
~ J ,.

!;~6m 6,,5'm

fi'1.J" 2.22.

B,pIJ/"e/-e tt'e. c07m,~n SCJr~ (althuJ/r~ ~/-t!etr/(~:J~(/~;;'fe 7~1t
P//()~lJl cI~ 5t15rfi,,~~ dr~ "'-111"1. />enfl'u d ~yifa /1?du('lant~
mari, btD""''JIJel...~·suntl:/:Jsa.te mal'd,rtJCJle oI-e" ce;,fru/ d,/'&III/t/;:

S ~vrfcl,..el-'l1d ncf b~/'",,~/t!' c!1't..,/v/ rpz.on~iJr.5 I n ;'~nq;} ci~.le; m.
- ~~(.I,.ta;~d fi'Zlfa. d a"i'f)/v/ut' se~daf.e At'~ df:s,tH,a~cI e,pn­
c:lvettf)Y'uI5a"'u În Ft;,.m~ de $/,'r~la- f:V e/)'9W1er"l1 m/c ,re 7t/j,tlTI
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tit", f la. sft'c (1916 S 2V er~~ ~ fi'bri de st"cla~S2V ~Clst"'nut dt! (/) U).2rr1a~.Joi n~/#n. lin a ~fP.e/dt. t:!~r~dl/zat cle Y(/)2C~ ~eda'l'n HfI. 3.2,2)a

I \ \I
!J

c'1cb

'11 Cabl/}coaxial 75n.

:1

'1

; : " .~ij-. ~ 2.23

(~t~ d~lItf C~f}cltJc/iPa-~cv dt',;ul1et-rvl ./_"',!imm; IlIn1/de~i~ -I~9",,~
se ht)6t'YJ~a'Z3 s~i,.i 1';)11..3 'I,'ia-Ie un cre/lJn f~'sot! l",lr~df!cI:e~"r­
'ZIle cJ-t h~/~n ii-/> Il/ni' de C'Jle ~gJ1Y)J cJ/siaYJt,;}nd f'p!'rele.lnr;rt"(,J~­
tele 6-6 of,'stant3 -este cca ''', ~. l'a.,.etele c9nt~n~1 .re defJla>~dz;; CI­

InefN'lte"frv a "bt,""'~ r~ZO"'2nta;" b3ncla de J'IJm. J?»~" d.se ICI. ­
~efte ".f/ i'n alle hl'I'}ZI cu -JuIiJYrJI UlUIt" 1riYJSMal"/.

_ In 171.3,2. 21t5(dd~~ ant~n;sl'''''CJ/~I;,:red!;~dta"dt'~W8' OM-.
I "

VIII/7171IlIlIlI/7171lll)III/I/I 17///1II 17U-, - ','
;'.' ...

h~.J. 2.2"
. . .~ - :. ., .. ...., .

Pe [flDV/ cI,'n 'pla'$I((' IlJngcle 1,~m ~vd"'aMetfYI/t:I~ SlJmmse h8h/­
",a~d 'ole la vn cd'-.t11 la al/vI "~"dd-d~ cu/ro cu (~'f/me3 de -I~~iYJ.

/),~()Iul rezll)not!az. te 2tJMHz.Tr~saC(Ji1I<1a/V/vl.f~ ~"n.ed~a%alel
m l/I()~ /ar FlrtJl t~ntral /a stira a dtJua , ~YJfr"C/·1f l/S ml..",lm.

/:w6(a-ncl Itln~,'m:a ~':d,3J'Y}etr(/1 tflbulfl; oI,'njo1S5t/C S,~/U)",'nitno/
IJa. nda d~ d" (Iti orI mal latâ~FrtC'ventd ale ;t'~Dnant~ scade

afrtJx/m ativ la .,juma'tt1te. '



P'f(}IIA.rcvrl'a/I'ert'" e/,~re (L,'n-t~rl"adifiV·

P/I'.e,.~~~()l7dvt:~1J,I/v; aTJteneijr~dvr~""I'I:'n:I~r/ md/ miel ~e­
cit />01>/,,:; (Hr,.3,2.2!)

X](

l-l -:-. -. -: -; I
a b c

h'3.12.2!
In h.,. 3. 2; 2f" d S-~tJ ,ha/" Idrtlvni deh ct!rJtrtJ/ cI"~altJll/itn ~/2.
be.8'-~Ct. i'n vrmd r./t'-erli' f"r~('Ytntd d~ reZt1nan(d âd0du/v/cTeFfe

(!v/~-2,tJ%. (8tef~k lu,. t,.ehule a/un1/t~ simetrie f,in.i se lJ,bp'ne
,.tZ~nilJ1t~. Im/,edan'tiJ ~I/nd n)}~d~Jd~t8reJ se plDareFdre ("od,sf(J­
'ZlllV l3etc1(h~/r?ln) •Si' rt!UJlntJ hcl3 SClIrta/,i ele 3~-~~%.

In h1' 3.2,.25' hdtf'.0lul /,'","ar i'n '>-/2 li f'osl-'curtat I(J~>'I"
fr!'n _J>/~"red i ~af~r//4J r : ale • Ca lIrl>7dr~ iJ core ~c{/f /)/}cllI~~"'J~iJ
f',~(arel l.3..fvrf Sf' rafc1('"'!dl,a Sc1 (f8NYld d€V'enlntl tilprlJjOlsfa
ele ti) >flr~Î,frecvW1f/ cajOac/fatea c11'rJfr~ ('Stele.! (tire ilCOftl $unl
m a.i df~l,ate. /)e ac~'a lTetY~l?tt1 ch rer(f)n(Jnt~' s('~d~ cu J()­
.33% • Penfrll a reren/ la fj..e(y~nld i)?/t,'a/ri j~m""sd(~a~i'/un,t'lYJed,

lIneor/ .~!!n '~curfe/'rcvlflJr/ II f,1.ur~t,.Cu //nl'e 1't,lrel'tJl/;f.
Im/Jtd,3n(eJ ,!nten~" ts~e Ui ~5' ()I)}n"~E~S(!~tJ.a1e rea/~~~?/ ti,."

h71t'e /u'/1'1a.r# I'n ~/a 'Jf,C' I tu" ~,.~ s/re ~J ele 15""EJ IJhm(

In fi,?, ].2. 2, c d/p~/(J/ a F#stswrtt4f h,arte muitJ'd1? c/1.I6/;t
fi/ere. ;:;'~('Y''fY}ta ~ re~Dnant.;[ .$(acleev f~~/DJ:, iar /mt.~dfinl;3
st:a.d~ /d ce;z Zb Oh)'j'lI', ~"sla"td r"tf''t ClDnd(/ct"'i1r~ tslt ~ (),5"m.

()a~tm:en~d BnttnJ, ,re~/"~dld. deW..ffbf(, denl/l'YJI'fa-" Cohra"
dtr: /CJt'''l,'m~t3 'r2,GiW/ ;/ feUWI~ fY1 htlnda oIe (,K Mllz.Alf­
m-er(l.reCl ~e FiUe cu I(JII/~ faWlbl"c~ I'n '/d st,'c ele !,S'o..a. -fItran $"" at:f .

(9~lIrte/(,t:u,-find fv"cf~/e xx, cUesfe ~nfRne seri a//'menfa ((/
CI, ~f(p:z.tf,'v r ~a(/ q-ama.)

••
••~~~~o

~

'~



J ..••

R;j . 3. 2.21. b

A ~ le n;} II d 1) b / t.J f,a z I.Jk.2 "

In II~. 3.2.2(.6 se ali aaa5ti an~nâ realizat; cit'" cetJCJ;</[}1.

_~ __ b

.,

, .\ .

Cflta~,.ldted fermI 'J"Jd!;f" ar't 6v:JnldltJ( ~~ /im' n?lJnlafri/a ~~d-.e/~ c»'­
fo/u1(1/, tJnd~ ~{)f'-enf(ll .,>t~C1')1/)~l:e ~~rtJ/ nu /"f,."dv(t! ~/'.,r~~n·. /'11

fIu s, Iti aceeil~/~ ~Wf'I.g"I c/'it>l"f,W (apac/latl' terlYllhale ",eleil miii
IT1tl r~ re Z/S~»td cI~ ractl'c3ft'e)cHC1 cel mai 6vn randamenT.

Lti .t i-f'etel(J eJl'teJl{//u"5em(JY1f~a zJ ci fe o tjil (<2) I ~" st/te (J)
~d,..e.:djj;(/ q afc?t:ltdkM~/~)rIa.reolac;/ :;IJnr-j)nltf?~(/ vn,\~"r('d/'n
sifrrrii' I $iv ~ale VYlch'sc (~). (et'(".lt..,u -#$jJ1teclilJc('tl/-'adlafe

df'.rD aj3e e1J/6 t:.lJ df.fC.t1I ..(5~(jrlCl,.1'qllfa~ulpilncte/~XXI d(~5te37)_'knesef'~( af,~e,!~acv C!h'~t(f}Zlt/y Tsâ// tiam.a/.,.
La ei'ro/Il"> ~lvrta.tl6)relt'n~dW'l-et6d~/,,!te5~: ,("l/JtUII~ ft .teY'»1t''J1t1/t? ,.

,/le l'e'l6~6,.'1? el .lj/fi~,!c1~"'n~ ~/erd-e'rl'le C~'ele·m~/ m..arl: '. . ...,
,,;- 0:, ;', j,' . .

,
,.' .....

J,'tol~/Sctlrldt ,'cv ~i1a~/IBt42term"nd-/a~

In Fi,?_ 3.2. 2':1 s~tI?:u YiJ!-t-dnk cI~·oIt)o()I,.~(;/(illdC/ldf~ IerJY)/"ll:J~

:f . zt G :L-{)
Fi,,!- 3.2.26. J6
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3.2.4.S- b ,pâr' m o/f;'h.'tlJ? t1~~IJIt.'m-t>yJla(lVa·.m~'rIt!Jc
• o.o.,~ ," "a:.

F"1- 3,2.21

~;~ltll ~r~ 't~/ffm /:Jr I"on,"" plJr~/eli" cI~It1"tJ J2.c (V aer(srii"rltei)
;tJtI, In,Ia ~6Î:!_JI"t* .r/re. lCJ"'1"711e. L,,~/~. tr'~htllt $i, -fi'" P'''f''ni:I'''t"~,
lard te \~n!en6 cel t.vt'." JO~ (l) /lIn'I,!,,~cI-e,Z{)"":1tC:'-I:.t,r~d /hJ)~1
(v ebll/ t~ftf),.cJ/ s~ fare eli CJnfr;1I15Jn~~/s/m'tfn~') r" ~O'tl!" J~nr.lk
d-e ()"tie $rvrte o Je retl),..,~"tli~sClspenc/fJreil d'i'eI';/ui/J (-ril .(~W')
Înaltt'rn~o ~ii:rC'I(,Ilrt)iI;tât"~2{)12:»? I dar!" dr~sTeJz r~ncli1m'tnrvl
/u" cle f"3/I/'aJf,'e st ,.~dcJt".e~Ylb;,Ja sflltlcma,j eJ~ el.l~nt iH~~'t'd~ la
t'3,ete eu r3/-ar~a r~"1)~/' J-t t~f,"ua-I'.~ I"ni~,tv/,'.,rdq( In,'ci,

tJ"t'i?r/ a"ttni1 t'ste 71u",.".12- • au"l" Zel'f,lin ..,$d.U Le vJ.(h,.J. 2. 21)
1", 0/"dJ eI~ 4~ ft7 dtf..#vl ~sf!ln ~ ~,.;#'~(';'-.{Ii'f, I,rd&l. L~"~/"nd

c"'rt?/v/ /a 1,2.,().. (ecil ~"m) ~a~I'1cJlsa'v ~r-l!"~tt' Î_ 3c:18e1 (el., "-IIiori' j'JlJftrt'il) f"Jt() M , chr ~nrt/t)1?~au Il I'YI c.I.e/alt~iJ'hZI.
ÎJ'r~/vl Î',,~I-t ,e,. ?YItf),.,fgt ~/ (il V rl?f~rs. S~ l?fPale t',;lttJS/'~i1 h'c:I~r

~/ ~_lJltI b/t;'1CJr oI d-e r-et.eiJ", eI.,v;f ~Y1c1v('I,p~ r~ c" I 'Z"tP/at/e ~ Iwnâ

cajt'fi}/~Til'SIl('''le, ,:r~wJ,It~CJ "Tv ck 3t:JCJtlJAmi sat) ~361u/ ~tJ)iJ)o'a/,
dar 1"""h4e'rl/.~ ("rt'S(" fi f>vf-er-ea 5vlDr1;:alti e.ste Ilmt'laf.i:
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J1 n/~l1a G5/t-y

1~'5m,·

.. ~:
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12.
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~/t()I,Pt'nlrt/ d"" lJ~nz': {/,f~,oA"',l/Y5".7V '--. ,. " ---::--'~f1 ',: •

. '

('.(). 61·3.2. Z'J

L l/Pft/ m~a i/n/~d-ti,~(/)6/~ ,el lJt1rerare ~ Fn/~ 20", st' 6CJm. {(;a;c/s/ul
are IJnq/me3 fClnrt,'e ck lune/mea ell'r~/i/lvi .. /2.= tJ,I6('t2,5"M-tJ,S"·t-t)Ifd.pftJl'ul C.t). este tin ~"r~u"f ~sc//CJ"t der"Y'at,.~ ~/)m(/18t l'n t'~/e
C"n~, 6~n~/ (Fi~. 3.2.,30)l"C/ ccmuT.sf.,r ("ti cI(/)/;d/er,:

,- EI se meJllleazi 11"1 t'3r~aS~-jJrfD,Prt'.e
28" SIlU elll~" ln efa/vIh~ ;J~7 •

L1 BohLnd,L, :Jr~ ("('3 ~H-1' seml"Jn-

t~ar~t.erl:./nti"~{.//arr;,e btPb,'Y'3 Iz .
13>ob/)?a 'Iz ar~ ("l'a 2o/".H. ((()nd~n­
.!~f{)rClI v'c9rt"dbll ~st~ cu jOlr1~i cll'~t~~­
tt1f~.Prt'zekl:~ IN?bt'I1-e'se 3/~'
e)lft1't'meTlta ~p",.,I"'lJ ,1((/5 mln,'mfn f"~(d1't! band.f.

In (~/~ 5"1>~'1.ZI ormoJl'It-ell't!d1?­$4 m.blu/ an';ni + ('~aJC"al ~.~ dr~

,c,1- 3.2.la IlJf11/~'td .e/~~tr,~j~2,!"m,'s~aft.e,.nun
ntlm~" 1Y1frt'j cI-e S~fYlI'ilndt. t:/~ t'O"~I1t.

'3

FitJ.2~2a

IJ'f.."lv! ~S"I?V (h'f.3.2.2eJJr~ IVYl!,/mtd 31,1»1lm~t:tI's Ivnt!/m/-·

Ie>r C/tjatOl//or !'I? '>./2.Jlentt'v JOm s/ 't()m) ~"lIV re%t)n~tlr,j Pn n,t-/~ ...
bandt1 de ,.ad,~a»1~fI;rl./i"dero! ~" ~1't)I'T/v»~ d~ /,.",,~f:~l'dl€/~(J{'t1­
rt't.i~ /vn"i..4~1~3bm SiV {'am,bl,'ri rv de' xx;.n lu»,; t.Je 11,9m}~/t;e Ctf)"f,'n(J3 ~u Ctf) cJJ<NJ../ de ~"'r~/()"11'me, R{)s est, }t?at"'e fj, unde
6en J!./ s,l ~ste 'Y1~Y'Cf)/~ cie tranSM3(:i.

!lnf,ni! se f~3fe m01'JttJ s.t' ca ..V f'"ftJ,.,'r;. E)(,s~~ ral'l~/JtfJ la {'(Jr~FÎ­
dert~1este In r~trf'f.I'me l:am611~arv /il' trtJnsmac/v/ i1re /~flres/me­
fr"ra. Alv $eF~/(Jse~'t~ ba/tll1. tJ vCJr/an!cf cpmfr~,'o/a~c1re ~"5"m de

"I'.am 6//rJ ~t:I~3«J 1l ft" 2{ ~d~ UJi1J<lczl ,e~RX. ~Jlla- Y"r/iI"l;j dre
'd~ar.' (1),2»1 de //"1~6/Fi'hrd elot 1~J2,. .. ,'" i
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. FfQlt)~'r-(J c/IRtJ/"/v" d-e ~o »f11t, 5'6 ~n~f

. JIf.t()/vld~ /tI')m al/tlf 1n ~">mDs, dt'" clOnc1ucTtJr /'rlfÎ'JI',i ~tJiJ(i'reJ
tJr~ /m;ecl:lntd t'3..J2 I'n 3,5"/tIJIIt../n.b-lnz/k eI~ 1,1'1, ?1,ZtPMHe_
(i(! e/CJ5i c1fftIJ/ est~ I'n >.) 2).) 3 >.. ~ ~ ~/ gre impeda"tt ele eale-
Y3 mit' ~() ol",?/. Â/!,Y'tPI'"nol d,'t0/v// cI-t c:fmanf 3cest~/m~ed •.nte
~~icI~a rfe mvlt (hj. a. Z.2.). La lnif/'t/mt'c} ele 12m (,ci,?, ~'2.2.d)
d'ft?lv'; 3re 35".4. f~ b2"cI:) de ~'h11, iar ,..)') ba.1'/dd elr: /ra')TYI '

ctPn/brlY) Fi,!. 3.2.31 J 8rt! U~ 2t)~ ..n..) lIn btlncJ/.:; d~2tJH) gre u<l Z0.12;,

RJL .
300 .

2DD

100

I,
D '

o 1 2
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~

~
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~
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~

~
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A'1;3.2.3·(

111 .banda 'd€ I~WJ •.:Jre ("t:a 5t«JJZ l'iJrf'~ j,.rul;; de ;'0 m -(,~3~3()..rz;
cla~a~.;JmciYd{)I e~/e I;erfiut Cone/ ucti9r.

tJ ei/se/tril ~.iyn~nfiJlu,~ reall'YJtf'4~>?t~/-e svntoj/)"'ii mlel~
Im;-eJ/8rJtWe >~3c1..f/ mi/( ~m.l/t d6:ferltlfC'tl.ndurre,rvlv;i1T)t~)J~I,

caff ~1I t'stE" 1'rJ/'iru'l sviJ/lre ((~7.( h"1' 3~2. '1). IJ a t~dr'.J""etrvl
este 2-3 MM I /ml'-ecl3nf~ În C't'Sn'}(/)$ esn, t'!J 6~.n (»1/ 13.A),lar la 12 m FnJ'I(f me $vn f ('fi ~ ~ jn~; ml'~i,_:Jd,:C'a. r('sterT1'Y U.Jl,

;v/~3..n.., Z~3..a, Z9"5J7.. 5," 3Z3..Q;,;"ch,ar n?C1( mie/.,_
S~ â/~1e tJn Î''''t'r C'o,no&/ ru !vn,/mi'd e/-tclrlcd 21m/ r~re'

est""1I) >'/" l'n btJnda d-e .,f(f)m În 3 >";'1 În ~(Jm fI' i'n c;7 Î'/~t"15'm.

Se fti'e c,i o I"Y>/~ ciJre il.!e ItJ~u.,'mea e/-e~tn'td-())')numi,. im- .
~dr e/-e ~/'t~ran~ rprmc3 i"'re%lanr.;; C"n,r.,rm ibrmv/e/
Zr:::: V.t!3' Zs. Zc -esf-t !)')?~eolCJn't.}ca r~C't'tI'l'sf,(oJ a j,'yn'el
(~(f)ft)) Za ~sfeIml'edanta anl-en-el' iar Zs- "ml:~oJaYJt.~sv,_
sei (em/(;if1;rll/u1'l.. In {'~I-t tY'e/ 6enr:/lmr-eala.nfe/e Tr~n~­

Idrm iJ le 'YtJT rl: .9t).J2, I~.fl. 11'1t)..fl. II c~sle !'~.p.ea/ an[ ef()f fi'_ ~oI?tr8t~ ~-e li" e(3j A'" il( eli F,'/lrv/'I /;/ 1".e~/~.

At!av~d"'cI ..1.a ..A. n/-e"rul . ~t9a7<181 (~v lun~l'm e .fi'xl.(,.i 31,tf'W1~ela-c:J ar~· k:: (/),") 111t:5· ~~:f m aI~e()a>ll'~r I /vn'i/-m~d lUI'
cI!vl.~e ,1.3'X/'t I'n. ba.nda at' {OM I tare Tr;Jn~'Iormi /mre-d~)1~d a"t.en.e/,fn .f,t'-fZ.I .

fentnl .1;anda a/~ 2tJ ~ l!a f,iJ/-erv/ ~d~ /a/ 1~ t3s1-a.vtj.i/cu
8fvtltlr()/ vY7()r muff), tncd ~(J' m de C4D(J)(/3/.Lun1im-t'J fc,,­

f~/iJ-,d-i>lIin~ .,.>-./4 s,i /mtecliJnt,i).tyans1'~a~;J-~sfe ~1.rz:
s,a('l'9Ie ''''I'''-l'dan(e I'(/)f/;'" ~dJ1I'p(//~t~ de tdfl'e t:,·/fro/'pI.
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V (16 / (J dt'pd 8,!i-1,ZfM l-r;!.,

In ~ff: S.2.32, se ci;; 3n/~nd ,h,rmBfti eh'TJ eltf)/d/~~I/ Pn ~/z
1~9atI I'n l' ara/el .' , .

_--,- ---..._... .. (7, fim
- :::'=====.~

Ft-,,].2.32.

(af'et~k d'i'/?/u/v/penrrv "'MNr se /Yld~,art~ilz.5(~/~Clt,.Y)
!,"() cm eI~ cI,~,;I{// fJ~nfru 1,5'"Mlfz./ tenfrv d r-edu~e lY)f'/tJ,nta

I~r r.ecljorttJ ~d- .•Llln f,./m//~ d'jot:J/l/t'Jr se :Jlt/sted ZCJ JO(3y,ef $e tl)b._line I?l/5 1??,'n,m I'n h'.e~Jrebanda'. . .
. /)a('i secl,'slvY.J'ca Vl'nfpr5,01'/:o/ti" d-ev,n r/ant'''fflel,'hJ»o/P/:

lJ'ro1cJ1 'penfru ~Mltz lu('r~d~i 5,,'('1') 2.,lvlll~,l'n 3'>./2.
Van'an1a s(;()rfata- Ha ~I<L Sol c/;f i'n h'f-3..2.33

• 31,1m

~ ;! lEI-_·: __ .:-.:C1w-1_~:>q!m.

hi·,9.~~3j

,(j/t~/(/1{'enlrc/ 3,S" MHz âN c'ill:efe/e elrafe, /-e'l~;e la /za/il/ari
"r/gla"" din ;:>/asite. iJ'i'tO!tr $"'nt.m -enr/"vt/l?i1r~/e/" t'() d/.$t:lnrl­
e"'l c!./n rid $1,,;-.L a (el1f~.' Ci/:e!ele c"io~",/tf)r S~ ~~K!,;}Z:j-l'-e~
J/3~6 IZ O/aJ1til, I'm r-:reC-'TJi' <:u. 'Da/v 7)(// -1:1 . ./)1i?.d'i't9iJ f2/~Rm~1
r~>/'.ectt'y Z~ (,~ m.. 'f),'/'d,,1'pentru r:Mlfe lucreil ~;t~/l'n 21 MIIr.

A nteniJ se ~~ate m~nfa ~,. {'~ V,-nkrs.

Tr/e1u d,'et'/ j>entru 1~-1.~"t,-~1-./VlHz. .
19,Bm

~~

Fi,!; 3. 2k 31

/Y! rIt, . .3.•2. 34 >~di d YJI~n(] fPrma/~ d/n Tret' c/t!,oll 1'" '>../2
/~;dtl /n p'al'jle/. /)'p~/vlt~YJtr{j '1Mllz 1v"t:reazJ ~/ În 2-1MII ~ /
ÎY1 :. )./2.. 'An f~n d .se 't:>il'l~ mDnfd f/ ('a V'111fcrs. .
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Pa Iru cl/p ()/l pel?-Irt/'.~ 4~n~1 ,j J

Itl ;:;'1.l2.~Ss~d;i a '11~7)ah>rm a ra" c//n p~/ru di~~/(Pn '>./2
1.e1;Jti l'n {J8rCJ/~1.

Fi'1'~ 2..35'
A,f:>dV/ j>enlru ., MII, /(J("r~ ;1 zi !,.;n 21 M tI&i'n 3 ')..Iz.L{/r)(! /im ....

J~d,~.,I,·/"r.l.tr:.~ul:~d.J.vsr<9le În I""'(,i/t'~ 6i1y)eI~-' ("tf)JXt'il!U/ 5~ ctP7)e~_
t~i1Z.d Iti !n/~na c/tret"f Silv fJ.rv'Y) SDC tel=f>t'nfrtJ J,1C'('t1ft';I r.lJ/'t'Y"/(//fll
ele tresti. An~nd se[>dJat, 3!,'m~nt:J ~/ cu /,'n".e tr//n,t:idJu,i ro"dUl"ft-il~
tv IZttJlat'~ cI-e hvnfJ eal!'/:de, r.i"5L1ute. 1~~latl'd,.fC((J'd~i?-tl~/:~H"0
fV~D ln cvt18rcll â~-m/creJlIY)cle, S~ În('âlz:.~~tt'fOiU-t't>u'tt'n daci"est~ d~ bvna c.ill/ra7e, ' ,

l>'/tP/v/ /"e~/nJ ~S"MIlz.,tr~~ulr ti" Ne al'n eo"dveftJl',lPil; ~ro$
Si/O Z-~C'onalpetDa,re. rtrsv("/Ie~f1e~tn/ d 5'Y:."r!d ;Jretlt~/~il.

/feOIa~'3 /u'YJli'mt'/or d'fDIt,/~,..s·e ,PtOC/tL ;t'.;l('~s"l'r/n Ih'.el'ed 1&1­
la 1~c'>/a/fY'(JI' ("~,~trt!J/..A-Y1teYl. se rtOate mOYJf~ f/ t:3 V I'nf4?TS,
h'xa-nd I~tv,./!~ i"'nI'afru d,'rectl17 c,e-e;}('~ redt.ll't' ÎnF/lIent-Rle.

~~ncl ~t' /vo't>C1%â l'rl/Y.·4'Jb.il')d5, c/C'at" unc/lch'nfy~ dt'poli,sle
1:1\ re~~n {Jnt~a,.~ /met'dfJn~.l-m/c:J !/'pr~/a ~Jtiju~ere~. Ce,/h:nA
e)1J)~/, /IV rez<r>YJ'i!il z.a. , rJu' ,mJ>edf]nt~ ~;ute mirt ~I nrtn -e, e' r-.~~ ~.r 1 ',\ f Ic.tJ/dcv,.-tnl, t .rt>flr e #J 1("(" '

/)I/JcOlvl/> ~"frtJ ~ rMII'Z. Iv~r~a&.i $J f'-SN ~ilor ~/ 1";' b ant;i:J de 1':-1
MIfe) in 3~/~.', ' " ',,_

~&~c//;eFf~t!tel;' ,.ea;'7Cltt~~/nint/!;'t-'/!m d,~ ~(}pZf(}1 .
c(>JXf a/ti/of ~()t1i'ctat 1,;; d"teYJ(}'f€ t) carrr1 sa c/,'JII"Ia st,(- d~ tf)"/­
~~ dia.".,etru.

Caf:elek cI,wt/", sel"l h'lui de' ('Qrrl de 1?:J/tDJ') (reddtt' ClI ~"­
n/e lnfren/ttâ) ;'e!at~ dI-f' r()t9;(la!;,~ntruc1110 ~~ 1~1J~C/ /:1 vl1Î1f

rlr;~3.Z.3.'

In FitI" 3.2. 3G S~ d5,3nt~nd /;rm r1 f;t clt'n !re/ dirlr /'YJ "-/2 II-Jr..-?ra/-t!/ , 1:eJ1 rrv h~h %,1 e WA ~ C .
~()eul I2F St!r~a/lre:1r.i D(f)h/Yldncl ce;) 3JY1c1-e CfJa;fI'tl/l'e

t> ~arcas5 olt'Yl tlasi/C'.



A n/e,rJ;;; W3t1ZZ

· Pr/", oj>,'u/ ..,'n frtJdtlce,.i/ ek clrdlf'h ~~c/ld~/e.~,elo!, ''(trdl'url)I.€ . ftP":"d(Jct~rlJf dnf~n~; JliJsf UJn~e;i/t~'fd1J/,.'t.'dtc:e1I./(r:~'Yan~ 1~"tJ.
li",f.L118 W3/:;ZZ (h't:J·3.'2 ..31) 3rt! oI()Vd c/r~u(l-e ~sc'I'h)')h de­

rt'v'il(te c3t'e I'n l'>f'I"nc'f'v j>eT'mt't dtP,tlc7 t:,v('vente de r~2t?nil)')f.i.

&;'7/,., O 14'7~ "ItJ,dt", CJ '.1/ •••

,.''h'1. 1.2.31

---------,.

(a,,2C;;'fJf~a $e ildi/c-e la 6()I'F rf1zulnol cife pi/t/n c.,/tur//€ pla­
rafvlu/: Cu clPtlcI-ensaft)rv/ W1t1J1?tât I'n bobtna"'s,,' c(/)ni'cfat, Se re­

~/.ea?i f'< r."5:~I(!-Iz d~pla$int:/ $/'trek b~b"1?ei, /J/P-merrt.l/ ,
Ai'1?01 :Jsr'stâtcl-e Fre~v~")!,fm-t.+rtJ· j"t're~Man da- 3Hmenfar-ea .eo t~-

eJ')( I-aI Ivn7, ele 21,,7 YJ?J 31,5-:H4 sau. },f,''M (K= ~ '6).
Tr/J./,I)r//~ seF, rote'j ea'Z-i C</fet-tld d")IJ/:'/;)3-h'c. ,f"7~nai1re !v'YJg-"­

m~a a;z 34 m. () V'iNCJf'J 1.3- de. re aII rJ.~d bDl!JI"'n-ei e5te, ~u 2'!Jsr/rete.
/vY')(/I/l7Jea:'~ IJf W/m ,te Cilr(';] s5" cv o;, 'a m.eirtJ/ ~()H'JM.~f')tI~n$~f"n;'

l1({)r f: 1Jf}~at/ of,r] C4)a~/dl Je.G213/ulvfl1,d-e cea 62("'J;;iia.t~/)'ara-Iei ~u i~~a /a.ft/r~d "'l.eJltJlu/ la care est4. t'4'n-(Jcolal.i t,..eS3. '
. h,'m.eYl',un,'l-e eI,'n Pt13,2,3, sunf stablh'tR d~ J5,M2A-~K,,()l'WJ~n­
SIU"t'/-e _(u',",,/"a/-e W36?Z svnr ",7-6 m ~/'6, '71m/ar r1"t!tventele de rt'­
~()n ti nt;J5v"i : 3,1~- "2-1",(5"- 21,'t ~ j 30 MH% .

((J"d~n sat",are/-i ge ~f reCI/ira ~,. dt'1? huc~t/d(' ccPCJJ<la II? ~·ZI3 •

. .
Tr.!lI'i/n'k r~Z"'IJ~dr;t;,e r. (J5'tP kll~I IJl)b/,,~/e d V;i7JC/' câ f~- Jj V"H.5

lar C4:Jnd-en sdt~are/~ ri'le 601'r: (v d.("~$te V2./o'r/ dnlena rt!!z~n-eC1Zd

f'e 3.' - r,t:J5=-I'r,.{-. 21,2. -rt' 2~'tMHz)dVind ma;<imv/d-e curer;f/a
c€lIJtru fl /mtecla71{e ,fn/~-R, 5".tO:/2~.12. t~!"nc!ie de·lJancfci: IJh'ml'n­
Iâr-e8 se Nce C(//In/~ 6,'/',/;}rd ra~VCI ni .silVCt7~;t./;]I. b'd-ero/ 7rl'':'':.

/:'e./le .sz !te ~erf:nol,'~i/I;}r~ a'T)'I~ni ce'tvt/n.bm. " . ". "
l3o"/71el-t au c~'fe 1':1 >I',re d,'Y) Cc.ltrtJ,pZ mm ar1lnfat/ b,?/,/nClfe

CV l'a s~e lon']l me;; ele ~cm 1re car~as,j ~tI c),'am~tr(J1S-cm.Cond-ens8hare/e 5v~t cu mica SJ,U ceraY>"II~~, d~ l,/J. II -em"5l'~ ~

f-enfY'ulen~"IYlj rtfar" (3«;0 Vd3czpvfert'd ~$ti2(),(JW). [/est''pCJ1r~a/,'"Z~d7~1?>f"dCJIe;<t~l/tcl{)6Iv pac'lt cit mai1.NJ5.lf1ci Un?S"W1t'Cl
estez, ~,mn , dtmen~"unil-e .s-e dav: fI? Fi',. ],2.38
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/)i'p4?! ~uTrapvr/il-z,fMII~ ";}O/tIv1/'1, .~ ,

In t:i" 3.2.40 se dâ ac~st C!b~/., r-eClIt'zc1f~e dtPuâ '{)J')cllt~df!~1J1,deh care s~eltm,'n a1 ri'rPoH'k Sub7ir/.
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~ti7Jele 8V ~â/~3tf?'1vdti,/-;}c~f1/~d/n c6Jnd(/c~r ~/H1/1f /e l'il r("~~i~u
"'slYJ€I1"cJ1 ~.,rnW), SiJu,lrg"r~ ~tI ,; z,rmm ) ~tll'ilS, /U1?,"H4t'd ,f,gfmm
l'eCilYCa~J Cu eJ,'.s m~tYf/1 ~(!) J"WI.

(o"de"sa/{)arek. 4V {~j1fF~ f/r"eIe eWJI'sIR, la 5:"()(f)-(~/)tKJy,JVnct~
dt~IIHrt'. fftijJtlr//e -,e~Y'tf)II'j~;rr.ilin )JET-uri el,'", ;=:ltJstIC_

La tf'JonfsJ'eiJ ~a V/'nrflr5, /vn1/mt'd cC)nol(/~T~r~,. :ffflf//e dJuslc?­
fti ffn7r(J ~ U $ ,~"I",,,,,r" -1,P ~/ {5" MII~. /lh"m ~»Ia"~d 5t'.f~ ('(' ~C/
~tOaxIfl/ ele 5"""1).n. ~

·~ __ 2_5"._3_()_1')_··_m __ fD~_.,__ Z_-5"_~_(J_m_m__ ~

h'J']' 2.40
c:.ndvefQreJ/ /;;/ttJs/f ts/~ lul;2WJ1P_ t3ob/n-t/~ $unf rt'fJlizafe c1"I'~ct

fe vl'>elt'tel-e d"n ~,/brJ" de $ft~/2 s/ tlv -I1'srlre te /vnl"""e-a cii!
'3,m'm. CSlJ,et4/e IIJI'.Sf/"t ;:'/x ate~(J ,,~I)rt~e"" oIln .rlâ~f,·C.LtJnden?at()orel-e su~l re «/"~;Jfe elIn sh'c/of.e-t t"f,~ttiubltl rleuat9-f?OS

ele 2,3J1n'!' ~i'8U 3~ ~ 2 ~ 1Y>M 1f..en fT"cJ o t<1l!~cl.f,:Jh de 2'r;:F.
Traf>0Hlf $e aUJl'oI·raz2 'pol, 2~!JMlfz ~11"ntJ ""'~"1-",,//.e ton~nsa­

~drfl(Jr. ÂttfJÎ se Fl~e~-z3 ru .rc~c,· ~(f)nolvctJ?aH/.e eI~ 253tJh?m
~ ( 5"2c-mm ~ Se etPslto resc .Ia ,c ;lJ7-ete~..e btOh,,?,el~r Si .re pr~ l~J.eil-
za tY'a pvr' k .(.u per-un ti,Y) "la $t,c, $t~t,emdte. .CB/?-e. "~k )( x ale e/rpft)lului C~ sI t6)r/le I de.pa)~sccu 2. ~1)f ba zele_
VYl ellt.e/(),-. 8azele vn€?lif~k,. se f('t2azi~e (Jte~y~ ele tf)t~ /u"n9d
el-e '3(P em,€ar~ !,'Y)f-ra-(âfe 1()~»') (" vYJcb'fe. l-nf-€''V''dlulcl~
-lOt) mm ser Y<t.~te la fl~are~ I:~I'I'ItJ".

..Ct!J.a.~/:!:lul ~IPYJe~taf J~~:Jfe't~/-€ ~. se!~ce"ctOla~" ('tI.J~/"~ cu
dt am-:'lr..t! / ele t:~a, 2t!J ~'?"1 ch/ar la~1d h~rn-e I Î(;(-:1'1-t ~(/
63-7?da Izolat~are. d-eJO'/t/:m. , .....". ' "'"

/>'I'0/,:,I,!'1"e RU5 U~ 4,3 /'''1 2f M/lz sI' 4,2 fYl ?" /VII/z.
Lil- lnal{! m-e-a e/-e lm fl"te"d are ~;i~1"'JdJ>reJai-e 3011301fi; 21MIrIt.

~/ Ce:l It di3d 117 2J>MHz.
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J"Gm

4,Z11J",2,14~~~ ,,~#~1",21.1tt1 /,36",

Fkt ..J.2,4(

/)/ptO/ cu 1;oa/Juri ee"lrtJ ~4J(~(!Jf/ 16ow,, r J ,

Aceezs-& anf~n~ Sedd- rn ,c;1' 3..2. '12
iZ l4 .

..---_~ ~
f,5"8rr, CZ 3,~5" CI

)'r'l

Se laie dtfJar ~DnduC4,rt// cI/''I? part~Ci d€Jcs .,1nlel'Jd ~sf-e sC/st,""(/18'
~tJf,/iY1'}~»tar ele t> cl9a,.dri d~ n ~1t)'J .

.In ~an8.g cl.e flJm~ Ivcrea'ZJ,p~rr,'II1?//e 1>+./), ca d/~()(În AI2,~.8rj>dr_(it/nI le c aC!f~netJZlJ cc1 fzda/oFI. In .b8-nd:J d~ U m Izo/;rld'rll ~(/Y)rf

ItJrtt'ul111e f3 I".:IT I'n bl1nda de iJdJ m,,Pt'J?"t/Uf);1e A.

AnteJ12 se a//1'f')-en/etJzti i'n /;U 7> C!41e )t.~ ~(/ CI:) 8;(181 d~ ~'" tJhm/s/1,a-
Ivn 1·'1 ~d(/ ('(f)a~/dlul se /Q7c-e., col~c: ('a ftfJC 1i!F.. '

tJ /1'TJle ?"f','(ari l"": ca.,ilvl ln sa),rle/'r:uI14~3C~8S" ~~I71/~rtare
ca f' vn ~/ruJl( f)~t://dn t eder/va/li':c; 1-m~a,,/4 mtirt la. rr.(C>~Y~1?­!. aJ/e reZdJ'fJiJ"td, d-LC,: ca un I rDIQ;sr,

In ;:;'1'3#2/11 7e da d,',Pdul muM'bmei CC/ Ilmi' Fn >'/" rea/I'zc;/
oI,'-n ;lnl'e b/t','/;lI-; fn ,/(Jsii't: 1Cu UJeli~"-eYJ1 ck s~urtar; /(:: 11d'" rit!
~().n..
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IJ/'etP1v/ He,l~

In h'i' ~3~l d. S~ dâ e"iu:/v!f'n >-/z CJ;'''~oYlla/ lI~rfr"

Itlm (2tJ,'" 171)

;<

:x

J. J. _ ./)/ oii ~/t''YY}entdt/e;<('entr''c
fJff ('~ n ~,.. t~el aI'fetJ t!!.

Ptt)rn/na de la cenlrv/"re t"Clr/1!'le {)>>(/ia'l'p~/l1J1 >'/2 I f-enslo -'IIf' -i $f~ dt'n ce 1Y1(.emailnaref •. cvr~YJtc//d/ncefn c~ ma/mIC;

cI~c/ rti!"rfvl IDr, 'm,ea/ant~J es-k d/Y) cer", c-e Mci mill'"e. /ntcm­
'cIv ni!r~J er7er'1','ei .s~t>fI) il te F,al'e ,l'n .or/~~:' pun c!tB! t7nre»-e/., S.e jOIJa­k ~('elJ;I",aloJ,e ('(/c~arda 9h"lar~1 clv'plla e;uenfn~.

A'l:J.~1· ~

Â-llm~nl(Jre4 cI"tD!v/v" seftDelte fzce e;«('~nlr'/~I 1nlr,vn ;oVl'}(~tp"t:le
Î"WIfJedanra Ivi t$re (ta 6(){).Q. J ('ti tJ:) li"TJJ~ mdJnIJ./Î'/ara- d--e vn :J7Jumil

. oIla~ety-v JC8n dr~ "'W?.!~dan!d_CtlT~ct~r"sf/'c~ (&J~. /'u,.,clvl;( _~e

CIF 16 / a )../6 - )../ '1 I":lta de c iJ/':,lvl di/olo Ivi ~,. se epseste doi,.1i/5,1 netft'd-erul/'5",; cepe /tn/e ~~/sf.i c!dJar //n0l3 /',r01,eslvâ. /foIal!.lar~a
esfe fer' F~('tio/Oi/" Ia_t:J sln!vr.i f?rt't'v-en/a-. Lt'n/3Tre6,!/'t' $~ Ele ~er-

ten C/t'tf/ltJnJ ;o.edn11'YJt1. ('el tufi n fJ~ lon1<m~CJ 'A!t. ..... \
Anf~n~.d ~s1(Je~~~/lImi113 ÎI? -f"2.1.de Wlndol? l.~Nnr.lv'!'1/mt?·

.Pe~alt.u/tazi c(.)/!(;rwu;/(J-trmJ': f~2,5jFLMtlr.Ji)(la /tr6mdeca,_T.
Anft!na VSfAA (.f~~)

- .In F-"'t]'3.~ 6_ $: da.-dlrdul al"~t'nI4Ie)(('e~/r"c VSI"A, tar~ (vnc­
tldJneaZâ 5afl $"f'CJCd/;Pr r" 3,r-f,ILt-2.{,.ZfMllz Cu h'cHr m07JoriI3r.

In!, Clf'a...nl"ze sunf dt'mensltlni ren Iru varl"a»r.:; r-edtlS:i, ca;.e /"un­
ct"'_n~aza rao1'i'tI11 ln 1-IY-21-2.fMIIz I st'c,;} a71f~n~ verfi"cd/.iCcJ {O8­

~~c" tQt~ f.erJ-t.'/11alci f'Yl_ 3, 5" MII!.. blam;fru/ ~({)nolu('f~ar~J~rfljJ~z/~­
(10 fUr? cltl/v( )( li sllvrCJ c1darta r~6' LI n1a W1~I')f')h'liJY'i frebv/o(J ~d

Ile le "'I.~nol"cvla)"~~ a nt~n~pe ~ !f:-'1?f//mt!('~"tm~i 1HiJre.La vart'3nfc!. redu;i 1 /r'rJl3 tr~6vlt .13 sihe /vn~t'mt'a'-I6')-/~m ilfff'ei

('.1. /mjJreuna C.() c.a/,au'ftJ.t~a t.erm1·nali.S,i' r~ZtD"'t!'Z'f!' /,,,, lJa",dad-e i'td m. Pe at'lI1tf)n"~/ ~X! sfa If ()~ fl/lm'd rat//c}z;f Mttd~r6t.
~ ~dIH'cinel d-e It ~r'" d"'w]~Y1S/l;",'/e I a. nf~na va ~t/n.Ct"'),?4(.;1 tS/1rt/J1

PJ1 jf(,.'2.I- U Mile. ~,.Ctl aY1t~nd Ver/-l'ca/,j _ rn r MI/ro Lunt;-i'm'til e sfe

in ac~~ (2: 1tPI22m/I!U1?ctt//;( se_;]tla 13 ?'lJn fjtcicle Cil/ilt Iar
It» ,.a ele ah men1dn' t9 r~ ce ';3 r,1t) m .

In ,~nerc/ esfe 1J e y"fO/~ cI~ ~6uJl1;fF.rt·zi cI-ep;fmai17. A~d.""'~i'n
reclere ci I'n prezent lm;eolCJn!d d-e i-l~/re d" Sf3tli'k;r ..r-:J 'J~"'(lra­
//r.at Itl 5"tt)..rt.., ~e r.t'/~~e~t./!.O" fl"dnS'"MiJC"i.

v;J5"SIf J mft)t//h'c~t d11teJ13 Y>I,p11 J~fk./:/tlY)~""ed:=-"()m, Cu bolJl'­
191 13 ZIYl de lin c6.,al ~ la :;"f~nd IJL:fJf8)/~u'n'df/l,( /:1 1~"1c1~C'C/­
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j)1'/'Y) a rd/ I~J,O.S-d I)brerYSrca d/$lf'I'iJv'h'd(/nde/~r ~f.,tlb7Ja '""'f' •

de ~u!,entfI' ~»SI'tH)~.J:>e d'lu:du/ /~'>?.t,c;/~ .4 ~/t ~-WJ, r?.o/,'vi'r~e ~eYJZI:
e$te II? d~a f!e1./.1n(,fJI/a od)')vml!iJ ~,>fdn~ det"UfJiifu/ !VIJ ~m/~_qj~rJta Pn J>() 11t(), z~~,. -It) PJ esf~ C(il ~o...n.~">t~eleJ.ClpuI"u7,,1dt'ea

l'rd'f'-eruter,i' ed/~';;vlui I'n ac.~/ 1,,('5,/ a/,""W)eYJrare;l ~u,,~dmb/,~;j
rv'" &e 6(1)O..â .( ,c" 3. 3.2.) . .

21, , !"m , 3t)(J./l.. . 13,5"h') .

21,J'(Jm X X 1~6'm

h"J.3.3.2.

/)i'me~s/tlnlk /a var/anT.;) .LI L1(3lf$tlnT S~rl$e de"il'Uf'l'd iJnf~n-e/
t'a r CIle yar/c?nf~i W tf; W~ _ ded-esuh t. La Yll r/C/7JT3 W9 WttJ/ al;'_
1'J? ·uda.r~a. tJ'Y)t~»-ei e~te aletIa tCJ/a.- 15'01') mill5jJre C'enfru, ('eeilce l'n­
"ti natarf.-i. sfe ad;}~~.re;, r~ Yl>, Z() ~/ -IOm ~; ~ ;nT'ci"l)late~/et:t.JjJn
1'11 ,fi) ro· La. d "fb~t!' yart'd"fe", I,"n,a ale 3«J.fl. >t. cUI'H;:;zoi h eMI.
t~tcD1""prin !Jalul')-1:6. L'fsl!~/~ !JtJYJda aJ~ /5'"m.

tJyar,'a."lci retl'l1li a a("~$f~;d7Jf~Y)e ()CF are o l.9n,reIdeZr,9:3",
cea/a/fi" /aftl'l'i,.d~ 14~2m I bi//c.In 6:1/'e a7?f-i'"d~f" CtD~;(,;;loI~ ~

5".0.12.. E~ f'vn ~tJ(V"eazd I')} ~()ml 1t({)h1J 2tJm, 1-1"'1 l2.m c -ItO,." si~"., ~u ~(./s .mt1;<t'm {,'?Lt (fa 3J'ookllz). (onolll~fonJle$k //ti1tii
dCrP/Jel'/f cu PYC.

tJ 't'iJr,'anla'm v'dray;~afti ;) ;;7)t~n~/ (f}CF; ~VÂI'~3f';- fI) reYls~
HA l(ad,."Phn/.~a ~/(qI'3 ~"jJr-eze)'?f3fa-'de Y&61f:J1In reYI$-_
f,g ,.!fao},-" ~omun/ t'a.{ii' s"l?i!Jof,'~amâ/Ort'~m "! -1/('195'> /vt'retlZ3
,,, cf&,t()/2q~5"~,''!'ftJm. tf"f.encl c9r~o Ia.lur.i d~ ./~/Rh1, c-ea(a;1ri
/afvrcl 26, r m I j:> a/uY) fi" U)a"}(,a/. 6CIltlr1v/ are 27< 1" s/:,Ire ;a e.
()n II)I' d~ Pert'hi d~ l./,»q~$~CJrfe~ La Uha elt'11 I'nFCl~urciri $-3

$tlD$ o /?r"~a IJ $/'/n3 IO,b numS"rdt1t:/ de la ~erJt;vl 'dul"lr~l)S­
fi,r1'Yla't4Jru/v/,.!In(l.e lmpef?/anfa. e.sre I'n relf'Prlv/ 't":I, ~/ und~

.ge U?YJ-e ~f~ ;:/"z:; (,paJ{/al'u/ d-e fft)..1l. (h'J·i.3.3 ).
. In t e/~ ~/",cl J,.e»~/ I? U5 e $/~ ,"",!-re -!"I

~"I,"~
: X .
I
I
l3feJA.III
I ·X
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~, A nf~na tJJ2KY

~ · . fJenlru ~ cit/ne IVnct/~YJa~ ânfen-e/ tJ CF fI' I'n A anda de ~r»J
~ 1J;'21<;/3 un~t:lat/aDtDrne/e e/ LIn dl'fe' oc,:-/en!ro t:Î('~tlsr.;z-:.j,2ndd~

" . "

"" '~?,1~ < ~'~Ml~im , •.

Fi'<)-.3:]. it

IInfen,J ~e ~/imen7e#lz:i C{) c-cJoxla/ tk 5'()Jl. fi' ~V5 est~ .Ivi:, :2 I'n ~.e7)­

-pl-R de J'(J)I 'laI 20 I (5""f/-I() m.' (Fiii,: ~.3 ~4d )

Va.T'/anTa 1J;""sll-~t. le&:. are d1ldulll ce! WJI'c; d€jtfJs1c,", o Jafuri'
d-e ~3R m~' c,f~/i}If,jqe t.6qm. AstFel 3?7/ena 1{)~,.~ar::JfI? 4s- ~ 1,{~

~:';1?'~;~~;:;';·~~t'!,,~t·~:~1,:z;:l;;.c1: J;:;h "J:." MtJri de

()~lfi 'Vsr/d'YIfti a re ·hfun'/e d''f:C?/u/vi lun~d-e §""tf.M~i2S;qW1iar
)Qt()ri/~d,?c;/(//v/ ~cvrfd~ c;,4m~i~'m. U 't'vn('t",:mei1z~ f" c-e'k
7Jt'ua h-en 'ZI U> cu I?US stih 4,5: l3a/unCl/ 6:-1 3rt: sch~mil din
Fi,!:, 3.6.1. b' ct/ l'nF;~lJralt 6lfi'/ari 8rand n s;/re ,·/'unct/eale md­
ter/.a/(}/ toru/u/. Penrl'C/ raj't'rtv/ 1:{' h'ra/ cenfral :;/ c()Jx/a/u/vi
se c.r:>n-ecfe;r~5 /a ~l% d"n ~f/re: 'n1: tJ,<fz·n.

..•.
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A nfena Z~II't!/"n

Sedi un ei1td i'n )../z CJ//l?')eJ'ilall~ cariI-eu h~/e

J)/ etfJ/i B I/'m('"Iati /a cati!,3.1, ,

La c~,e/~ tVYJu/ d'iu:>/ sun'! l'n,f"to/~ a vna ~a)(l'w1e .al-t> vnd-ei sra-'
li"tOniil'e d.e tens/f/I>e f/m;y."'m~ de ~urenf; cHci /m~-tcl'iJ)1ta'lYJ~re.
, LCIf'el ~ste slruatt'a sI' la C;J/,aTt// v"ei Il,,;,' ~iJra'l-eIt' ele tr~ns­
m/t3le I~u ~2/',aTu/ I'n3d., ~.4~;I,"~/a /!CJra/:/;flU cal'~tc/I În~/_
,_âlt. ~/"m-enfa C(/:~)? ~r~/ e dt't0lu/, la ctJl'.af/ uncl-€ se con-ec7eilza
(In !>/7?j(/r etma/(/t:'7t,r a/ 'jl'ni'o/l. I/»cla sts(idJniu·.i de /f.e a n~)?~-' se
~"';'/I?vâ le j/n,e vnd.e luls ~~femiire. ?/.(J~d~,.;i'~I.-€ /t","d cu
4er /7c~N'ta')svnt 1,&jllidbt'/e iti?" t-e I,'nld i'nI'/Cl$ftc lut/n miu'
mari .•

In cazul ,r'~r1i'tl/lar /i'1uraf, II'~"~Dlre lf/J?'jf/m-eil ~/~ fi undasf:qif)71 'i,J d-e tensIune a re la cal'afvl e/ ;XX un ,"1'rJ/m, CC/I",€,Y)_

ivI fii'nd aIci ma,)(I»).lm~eala"ta i''n ~vnctek x;< este 7'71t:-ti:.lfce_
/a~1 s//vCJ(j"t? l?~/st;i'dacâ /,'n,a are ~~/Jt I 5')-./LtI T )./e, ef~. ~

1" ~'iJztll ,enerilll !lr"''a Sre .o/u",?,me ~ci'ec~re !i I~ ta..~lltvl
el i'hll1~daTJta CJ"e () 'YaltPCJre "ar-et:'3re ~da r ~Om!/e;<d- : Z~,etlX.

,Pa/f.fJ3 rea~li'vâ a /mledt!1TJtei P'()'ilt42avea c3r~c.fer /'J"Jdud/v 4adca.l.aci'llV'~ du/'$ deP;Jz.2rea I'n ul-ma SoiV mC1/n/i2 d curentului
Fat.i de t~},)9Ivne.

j)ac-~ /I'n,'a are eX<1ct '>Iz sau 2 )../z 1 ~)./2.etc" la capa-lulxX
ten $/(/n oe3 e~ti? ma')(/m.i', c.ur~}?ft// ~~Iemir""" 1 iml'-eda7>td esfl2
rn â t'e oIar nu Bre It''" 'iltfe rea~t,.y;r~

Hn5IU)IJ~4 Jd. ttJ,a'fvl aJ"Jf.tY7~/ e~1i?ma>t/m'; o/l>2..;-la h-ecye~(d
de re ZoJ? ti,".ta.- ~/ perm,.t~ f'CJnet/(lYJar-eCl e()re~td.-a h'""~/' ~u caj4ti' _
ttl / 1'17 1~/.

L3 PI'~CYt!1'1tt!/earm eJ"t'ce anhna. este l'" ). ,2).., 3 ~ -e1C.f/ fi;,C',.~­
/i'c are h?fma;(I'-m~..tIQ, ~n5/vn't!la e/ll'et~. ,PriJt:'t/~,d"n("ilu~a eHc­
tii/vi d/..fJ scurtaTe dlrent, slttJa(iâ sot st:h,·mha.. .be e;(~mt!/uIrnf.!b
;; re~lma le ~~ - '1-1'1 - 21-21' Mile IlJn~i'me;7 c~recta- "'~JJ{,I/t' $a
ff'e: it IJ/ r(1"1 I .It t,.,.J' Hf -" 2, '321+f - " 2,5"ni f/" 2,6 »1.

t!J UJlutl~d.~,cfDmff'O,,:!'S este d"f~nf} l-u'nfâ d~ Jr-l,/5'm 1/ It',.,ltlf'd­
I"/l/~/~ [$r2ot~/ !o"?:' ele I~ r5"m. Ac/al'r8rt!3 $fh1C~ 14 €m/tii'~~c(,/
(N' fj.a n S/JI1aC., '51" efrtC'. .

Lin/a t'unt:t/{)neaz~ t:u unclâ sta./t'mnari' s"..ts~ d~"UM,.fa-,""a.r~st, "

CA %. ,,/t'n/~ ac~rdat(r" d~da"e un numar Î7?t~1d-e "'lit.1)ar.i la ~a-
,irul xx este "'iX/"" ~~ tensIune , 3/,'m~77ldr~f} ~v 't'ner1,'.t!~e Filc-e
" Pn tl'TJSlVJ7'1!.. " ) daca e$~ t/n m~)("~ tk t:urenf, .:z1i'm~1')ftYred ~sfe., 117

cLJr-eYJf: La rer.t:Jna"td &1?ten~", /"n"~ nu f'iJo/,.aza. lJ/:z,ramd d~ra.t!/l_
at/~ d/~Y'â te 6~n~/.
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1" h'1 3..~.Z set/â 2nt~ni1 Z~ft.el/J1 mDd,.A·~~tade 1JL.".fB.

1<2m L'

,.~,-- . -.,'

"'

b(/)b"TJ~ L are 5"s/JJ're C("I a/"metru/5em, j"Y) (Jer f"~$le rhsata- la
2,m de ca.jJaY. /'>1 bfllnd3 'ele ti!)>>? et3 $e3R~al?"-rtDal'~,d.e t'C)/'cifcJ/ X
~YJoI~$1'Y'usc/da. Semi'ur')c/-e./ q-e t;t.INnt.,d,,~ mi",,,,,,!" a/(,I"1(!!tte ~1?'e_
,; a CCI r·(~»1_e •.')(a~tcarl-rel>ell'e Sti- \.r1,'be (),a"r-eni Zefpel,'", /1) ban­
da ale "~m" la '2W1de ~a.pt3"'leÎlxJ'(.1o,.-eY1fvJ.estema/ma.re ~/e.Ferlf/1

de. aJ~!!'1I're-mat' mare :4, ..rJ'~'1 eKa.ct ~drlr-ebule. Pe Masvrj eeurc:â precf'e"tdJ ~.ti~nft.J•./ sfat/cnar la 2 mde CCl-,lJai~~fe:1'n~/ ~iJ.~

fi ~llI,}'lt'I'f.d este 1I'1afyna.1'e. ~"lJanda de _~()m, P7a~/'rnyA4I'ntl-,
>o>/CI-el d~ curenT. ~t;'I4! /3 cc:a 2, f'm _eJ-eca-l?sf. &~/'na,lf~,7>'1csfe '
d~t~na (~/~efrit:.)~lj 2,~ »1, eKat:f car f't"-eLJvle j:'enhv d f!?;~?:~Z4J-
naJ?b'. "

l-"da,It!},.e~ B.nf.Rn-t!'p~e F.2l'~ cu 011 Îrans?"a~" sl!"'-ef,...ic.
FldeT'V1 J>Clral.el t.ste cu fJ-er(5l'~rit~)$t1vl'n,/~d'ic.,

AYJt~na :1,.pole,
In h'q. _3. '1.3 sedi .1)1 f~na d.e)1um/l-ct il7'",le /d.t;,,, 'Iei Ilsema'nanY~v I/t.t!'ril ,;) j;;/fD5,ltf m~'" mf/lf 1n (Jos ~?n~;I:lfl'e v-erti~il/~_, ti.. l.( - , •

c -----A~ ~------~~ )( .__- - ...........•... ~ -. _8

l.:x ~. ~
)../4-. N2. ----,

,c;1-.3.~3

f1,rt/un~a A B es~ ~ 8"r.eYli l" ~/2. cilr~ J~ ?npv~cft// ~ ,md~/hf
d.e ten s/u"e ~/ m,'n/m d~ ~(,Ir-ent,ca la (7)f~>?d 2.epl'eI/'n .

f:,,.f/o ne;l ;te e sf-e () IlY'le În >-//t ~u t'a':J"1v! i'n S~l..Irtc/~{/t'1
~ 8~ â~ m~"'-(IY' 4/~ t.e)1s/v"e /d ~(f)r)1el.e A~ J d-ec'"'/:.,tP"JtC' /)1J.e~f~
erJ er'a-/~ fYl d''l:d. 1""l:ec!aYJtd de-a/un!t.J/ /"n/~I' e$t~ r~}"eJ la l"apa-­
1,.;1 C f'''t:Y'e~fe trejP~al/d""~la cal atu I IflJ vncl-€I!()C!/~./i--mlrcie
lJh»1': CI')dloa/i// se COrhecf~az~ la fJtJYlcte/-e x;< ,13"s/ll' ~)(lel'l'mt'7')-­

I.a/ tr/n al.eplasa.r-e.9 pntOr c",j,'ere 1 vntle /ml'-eda nt~ ~~;e 5"~R.
/'n p~z.,t/-t. v-e,/ll'a/;i antena rad"~z::f f!)11?n./d,.~t/'{)>>d.I, hU»3;'/il1i~.

A"'Y~nd e~t..em4:mtObanc(. ,P~,.I"lJn~/ /te S~..rahvl.e:1z.<f Cu fbrMlI/21: 1~5"LFfMllzJ /~r //Y/l:d I/c:: 1(,2'1 RMlld. A"fe'l2 se monre:Ju
I'n Y'a"'rl'v/ vnv/t//ttJn n-emefa/t'cicC/,~ ~rt'c-el"'d,'n'p/âSI;'c. Pe~l,.v..l'llJ
MHz; 1 Ife ~ ./(!)t;J~M ,AC:.' 5'{~m , AI:> ~ ~ C»1 •.
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Cu,.~nltJl~F Yl'n~ ~rt~ ~a~/a/ !d"'",i ln;o.vncfv/x. fI u'r~t/Ia-t:'N'", cDn-~

df}.~t~rLJ~~-entralfi /?3rtea l?7t.er/t:J2r~ci tr-es:e/. /nl'l.In~i(//), ~n~",,~
-se-tltl/'c! cllr~/u/u/ ~rmi)t 01,'" ct:)ndv(/~nll)(~f"'i'.ut~i1e~t~n'4J~rd
~ fr~sel cd>iJ7<lalulvl ~;(~.Eftc.full.~keular ,Ptrmt'te a~-uT/LJ'~~'

In J>,u1?~lull3 Se rc1c..l"3rey~ sI/re ci,,!' ClDaxldl ~ C'il re 4»shYtJ11' lin .
~tOc FeP,l"are Fun4/~n~Cn:d C'd lin )~dC1lDrp'~nfrv wre"foltfJ/ep€
-e~t.e,./I'ro/ tre~e/:l>~ar;.,e~f-er/D"vj /'D"t/uJ'Ji" X8 a treser~rad,"ard, 1Vr..

ma,.,~\Vn d)~ 1~)./2 lW1I.relJh~ . ClI /21urt1 .X.A~;J>/~/(J/ se /71s/,J-
/eau eât ma" -2:le!dJdt. t1rm.e"sitmal'~t1 10~t/)UI fi~ leda r" I.•bel .

?__ @-:-)../4
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Fii' 3.~.6

d oltl:J1,amelo Y SunT a/lIY}~t,. s,re eJ/.reapt81,..re ca,;,{,,1 e;(t~rl4,r3/~"/~ne/.

, , ~-.~rd
i> c d

Antene" fi'r /un1" (LtJYltJWirf', L ~) ;ez"J?at1~ ,

, tJ an1eni II I'/r Il/Tit" nu SI!' .f1J,',y,ente"ilz.i ~l/ fl'ck.r c/sre vn ~a..fJal·
1'18l d,'r~ct la /~!S/r~a em/(aY"rtJlul SdUd} uno! transmil~/:L(/h,JmeC1
A"t~nei e5te c~1fJ,,1/n >'/2 /.:1 rrecvt'"t.:J C~a 1na/jtfJd>i- 3,.rMHc. In
iJ(esf.caz.,~eSr»7~n/e/eil ~stei'n ~~ 2).." 5)...,"A~:r>./Cij~/Bnfend
Z ep/elt'n. (t:ltt 3. Lt. ~ )

HI3,'t, ,

In hq: 3.",5. d I statI:" li/ne! li} lnal-/J'me m:zYe hrd"'d-e l:.c!Jm~»~,77)­lena eSle e>rt'zcnla/~ of': I"frci" I'rt'"tr.;:;n '~CJJi1'/i;rmeJn!at ln ~t'l// fe­
restrei. In h antena este mttJnrdl" Cii " H'r ÎI'Jc/r'"a!"r/ racl/'azd
vncJe cu re/art'r:..f1l't! verticala ((cl')v~nd6/le !d. IJX)1/~u/([)hr"'zdr~
er1r..e;"rl:z la, I ::r{)~"rt/d cJ-ef";"ZiJ Î'J d ck. lru://nare. In c cDnduc1tDl'd! este
rrd1?t Id_" l'na-II(/h'Je_ ~4recare.). In ci ~ 4:) /~r.t,'une a1J'n anf~nd-esk
ye,.I,~a/a f" c~a/âlld Drlzontd/~, d~ onde Qenum/r-e;J ti L cvlci7t~!3 e;J.f.ifo/ d,'n 9/'re t>W);rJ701' e~'slaI'n ~en~".al ma?(J'md~ tensiune
('per"ctJ/~;H.i). -%;'e ~a1'CaSJda!/~;31'dTe len7/lInettt,;lre,/ C~-e'Zr~ ;m-

tu-ne Cl:)Yleci;lr~d et' /;z lJ !'un; I'rt~5 cJe.l'ama--",t~cu un ctIJ"ducf.,rcâf
m il" '}r(),>. /).1 ci !enDme"u/ l'er>"sl:J~ la cilr~a~.i>e ~»ec/:odzi c01?Cluc­
tc!re Iz~/a~ cu Iu.nfj/mf!d AI" I'~n~rv Ij'.ecare b.antd:f, ("are.!e /!tPzetl­
z.;z I:e /an~.f1l'eretl ~/tPs I 5~u s-,e /l'It'TJd.f,? cort~ fI se ln1r&~CI. (Q~­
le /tf)r dU 7enSluni jleF P'>~ri .tI Irt!~vl-e /zdiil-te $U/I/me"târ. Trasee/-t'
a,ces1tDr ., r.1dia/e "/of fi' tbareca re.

f?t."f"'(J a /lI~râ !""vl""haTJd., 3nte,!d d re 't2,2m, IU"tJIMe t:JI~.cc:mln"",s:,Pe"rru o f"vnc1uJntlre ma, -exac1CJ dnt~nd are 1dJm si iJDhln,1 cI~j/vn­
,/re dot,mi}'k~ /d' Zrn d-e cap.3tvl e}(1er;"r ~il dntotn;} l:;'/''''rl~_

l1"f~na /Unctlhneazi .fI' I'n (,.fnllj!- cu'aJ.uti,IV/ {,In oi fransMdc/: (/1/

tron 51T)3CiSlmt/u,/ (are se f~a~ 1n~~/lJ la 'f'ere'2str.i,S~c1a' I'n .ci,?3. 2..301
CS1'e /tJ.cr~azJ i'nfre 3,5" -zr Mile_

1,., .fom C1"f"na e~~ /,,, '>-/z~/ are a//S1.TdM4 clerad/af/'e /'nl'laJ?~"i­
'7f9pla/ tn ,t:;,,.mi de ~ der;,r~at. /n o/~ h-e»zld/'~ramek svnt ca _

·1n Fi'd. 3. 4. ~ ,/ (.!J ~/ La a"t~"a ze/J,lJellY'J, oI~r 1,,"// 'dIn ra,..f~ddUij4la
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f)r2'!,amele ok rae!iaf;"e InI'/B71 yel'ft~al, la eJrt're a»f.tmii onztJ9n_o
t/J/~ I cI-eF/'T>Q t:k In5If~~d hti ci;.ff1~a~f (Sau a.I~ 1~1'~'5~ b(tlJCU/ojj
~Klrt'mt3la I'n). 0/" /vn4'te de aaiisf3 . lndl(nne; /o6,i' efe r~el,Clt/e a C/

dlh~.,'Ieunghiuri ele I'"c/inatie I3ti'd~f'!.'I'»,,,nt.nntru /lJrru/ );;}.AX.>v",h"lJl ~!,"'P1e$t~~t:d ~t!J. /'1, tf~P1/3t1';/'n '1tJP?;, -(.,-/)-, 2()m, -IZ"
In f5"m 1" ~•.0 :()m. V.11?,hlu( del";,I~~ekoantill'm'p,~/J.a~f"YI'~t"a StfJ)ci/'J~si de ~ol')dc/(:Ii 'V/latec; $~'IC/IU/o L~(!) InfJltlm~ de ~~.A vng)/lu/ ar~ "tf)"
/3 3/~).. - it," J fa 1/2 A - 3tJ· , I~ !/J). - 25"eJ/ la ~/~ ).. - 2t!r',lil ,).. - (f.,'
(/tJbu(d;;tD Sjf' +.R.·(Id}.buleI-e $~s). La i'n~'m" MiU' Jr)iJ1'I~ IlOhir' €tJ­
blJara ~l'dl(}T /()i>, 7'ttJ,~ ('tU_I'NldU ~/arte d/"f>uI~re(Fi,..3Ao? )

Fltj.~ ~. .,

Se ~J>{'rva/3 1'1'1':;lt/m/ '!"~/h!o- d~fJam;l"T, ~J<Arlmale În AJ "'<2.J"T,·ta­

teCIp()f"ri/ esli! f'dd/a:la(l"ol/I) fn SUS4~~r!i /a J»dlt/Mi ("doO $/~>.,7Jp A , 1'/'1.A , ;fi").. e}(ls!i ItPZi care r/SÎ~ek I.vle~. LD~/? sur://WJe»­
'/;griJU-111 imllJri.aTJ// J.g .n1'-enek " lJn"r~ ~LtlIUll.,,,~ Ytl~Î -e(su,,' slaiJ 1:

. Jn1eniJ ,. F/r JC/n1"6Jr;z()nfc,/~ Jte In f/~care b3nelti 3/1;; r~aY/l'me
e)(lr/l11t1f-.- lI? ~, t:I~t:!..a/f.f e/l'W'dm,i de r:1d/~t/a1tlJ"forld H,! .J. 4. 6

9' ,;:,." 3." .1. Â9C#1 .9n1ima <.$f~ ••r,'r l'ne!,,,,;}!" la 31", /(/nf~ >., efei
d/"tr~/()/Ji 131/d",.e~1/~dl'rlt),z,,-e LJrf'ztDntd!d I".e unele cI/rec(;:

l>3c~/8;Ur//e tII'ft8/u/ui 11')~rln-' d-e V It)r(~.ntdl dl" /i;. J. 2.12 SUTJt
,,!"t'r 10"1" I Antena d-l'e. c~~1,.~~;eJ"r~ct(~y/!dleJ")af'e.

AYJ1ena "fir~ Iv!?,!" I~ :/t,:,d.-? i'm'fftma cu./mtl1}?Jea" sa ~kcfrJ~d-0
se! N>rm~a~a. t) ânt~na. In VI ca~ maJ'//'Hsfa d/rt't:-t.,.y/I-~Te f/ C!9.S-

1J i /e dl""~ctt)}(t:)"dv ~frQ-rtlloi, Cl'-e$c,fi,at'~(V ;;'~cv~ntd_ ,/



A n7ene ,.Fir /{Jn? "11ert'.rtJnan7e

IJ/$fr,j,vt/~ tens/v)?J' FI cureY1tolv/;e ()~lJre71~_ t',~/t;ntt ;;'~e/e 11?:
1i:Jtd-t!iiUf7t!J ele la ca../"31()1 edeniDretu knslvI')e mi'llmd fi C'urt"nt m/~

f) Im , (h~. J, 4. il, /i)d/I'e/'~nf d//lIl1!/mf'f UOJ1âuct€Jf'(j/l//. \. .

/i1·3.4•8

'Pl'z,6~ vnt!.e/,f)rol~.ten!lun"t!! eL {1t~/:l t;,,';r~ruj>1f!S/~ o"d~/~r d~
cu~n.t t. (It.",:; UJnT,nuâ),.este t;·X.:l ($t8t/~nflr,i)) Cla7".r;m~;''Judl_

,,€...a i4)~ yaT'/~Z:~ /n f/~. ttf'iiul'.J ~~f~. su.r'N'nsmCJm~nlv/ '~and ti. f"·"'. su"t maXlme. lff.,tt',YI'" c:k t/Jr, c:lJly,l'er/O'add-yal()­
rt'fe scad tre,ta( (~u!"elese tlJ,.t~sc)tdnid)U~~:l 'Z:r~;,a.ro~·t,m /] cI-e·.tIIt,f eN ~ aci a ".t: .,.~ SC,.,dar I'n ~a Tt~d ~I.u S.:J ~ It~"-.gl d) T'I ....,
z()n'tBle, :Jd,'~a tensleJYJe:J .are {'tOlan'f-<!1re j1l111~,.$i/ar clJT'fnrul a re
sens /"v~rs. .

?{)ncte~e _2','1(1) {)17t1ett'nsll.J"~il e~t~R~nJ1;u,~olrera 3u/m~e_
, d67?(a- m.ui! ,ar f~ncf.e/-e c.,~ I a tinde c~"~J?tfj/ esf~ /;erJY1iJne!1t

'lot!"" iJu,m/,(!dan!;J m8f'f!. /nr~;;,d~fj7?ct~/~rIMl'edan't3 Z=t//I
vat"t'az; (;t./ i'ndepa,.f:1.-retl de cil-lJa'lvl c....s./ are va/~d e~ml'/~)(e de_
tf?dte~e cvr-e"tu/ nu e$te rn f'dZ~- ~(.J l.en5t'unea.

O;/(a- frJ/Dsim ca anttnJ dtDiJr t~~("lJnea dIn/re C ~/Iunettl/ 4, ;/n­
te!,a esle~mij; s~urt.§ d.ec,il >-/'t, antena :Jr~ /v,Y)l'J.y,f!~ ma/7Y)J'l'if dl'­
c~t >/fffim/,edâYJt8 el are card~!.er cafJtu,f, v : Z r: R. -1~e~

Aceasl.i .. c8f.)âtQt~·eeht'va!ear..i cI~f'dz..ilrt!d d/n7-re li. s" (.,flf8d'i?
!'t. t:~m!.ensd/~ eLI () ~tD~/na care" i1lvn~~!t~...~/~etn'c cenolvc~ru/
1?an.i l'YJ fvnc1v/2., unti-e/mredfl"td e~t~;;vrrezlst"vi"".Jn/f1Jccl-e

btJb/f,â s-e f",ltP se{le .era ef/c un circuli ( '1ran'," a ~;) C.ilre CdJmt.~n­
>~azti t!> '1,,,H"'; larC}a ele reactdnre,te e'il~ /ea~ C!l»fena la e//;:e,./Ie('re ~VeT) 'r~.

~ 3~i !:o/ci) t/'1'Y)' ('~ dnt~",a I!~,..t/(.J"~d cJ,'nl".~/' un ~fvl C ~/f:JlInc;v/a)
~i1 {!5t.e m_/ IUYJ1i/ c/eo-f ~/~ are til"iltd~T indvd''V{/I){tJa!-e//'u)lY)­
j>-en ~CJf~"CAj un ClOn aI-en saf~r (Sav C.eI frdn 5mdc/)J car-e ~••S'~urteazi'''
e/~ cfr,.c I'.i ni /;/ ~/".

F~/fPsi n ci Iv n1''m/ )./41 2 >-/ lj I J >./+ I /t >';4 J e>I-ec/ IU1'l~;.mi i'n­
fre;t; cI.e. >--/" a,,"fen ele y()r p,' H reZl?nante ; P,f,.s r(:2et&!.'t~. F;,ltD~/ntia/Il!. lunt:g.lm/ d~~~Y f1~~St~d I 3",f-en:tJ. e $te f)~Tcz()na7)f~ fi ,c()nctitJ-
)? eat:; &>1" e daci .em/t.i&yu/ Îl .af>li·~i(fJr/n.l"iln7Ma~/) T~n S IU"o{

s! eure7lt Cu (t-el'~za.r~d cor-t?.vnz~ ..tll)iJre. . .'
A~fen~ h'r Ivn, c/asltif d"~ /unuimi ., cJ.-er~~yra"tt!ftl: >'/2/ A)

2'A ~ >- '1). etc ~I 14 t'8.ret-R/e e/ $u"f m.x/m~ ale fensiuY)t'. /)J'n
t:Jv~ct cI~ y~dere p'rfl~t/~ ma1<.i'mu/ d~ r~ns,un-e "de /2 stS-tI'e. t 01.5
l..f'tPh /~ P7 e. f( envn t0:3'";,4 la F"''''f')~i",ul rex0,?J anteil setl.'c.te. /u'"1-/5<it1
Sevrta ~"tlln*, ~u CCd 2,5"J'I? -1() m I dJbtl'-nd11o/ Iml3t~ilante ,"'2.; m/t.i,7'
(;V ~tJt:ta'YJte m a./ vsDr cI~ ~cmrn5a.t d~ ca'h'Q t"an'Smf:lc.i •
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fIr)

li nil! 1')<3 • tlr /un9-" d-e IUJ')(J;P1~ ()"ln t;zr~ ;,.

. Fenl,.u tii dl/'m~171a cv e~f''e ~ dTlj-ena. " fir /lJnu."tJ/~/vn~./me tOClre':
tta,.,.e. se. f" afe t()/~si /In ,fj..a7Jt/'YI tUI s/""I'I/I (a. i'n ;::?1' J. 't.9

~1 !.'
t 1<1-L K2

c.X

.. fx

.t5~b"7?;J e6te ya.1"-lab,'/a- (cu rtD/â, ~a.ucomutaTor ~"f"Îz~ F"f! b~n~l) 01/

/1re. 2tD-25jA;N.l)'t! ex. ea. ff»af-e ayea g() s,/r~ (~t:fzmm, ~U'pd5/~
lu-n'P'm~a 43()mm ~; c/l'a.mell'tll b 3mm (~v~nlv~l~u 'iJ~r). '

CtfJnden sstc,u/ l/an'abl1 are~(; ,/lJlf)pF SI' d/'S'fa»t;J miU'o(! rT>f"f' p'/ici.

ElI" •.f~ p" ''',., ura t <:u ""muta 1»", I Jet! a ~af'âIu/ ci,'" .I:!" 9'" a/6tJ­~/nei (dacâ a1')"~J1a Ort! "m/,eda1?t~stih lT().J2../s,zu·h ~-a~l-ul 'ah." -

Qr-e'tl,tar.cla~i' ~ntena';}~~ste 6""C).n). .
Cu ~~/'t<;;f~ m?J1 scurta:, Cu a.f~·td7'Jf~nfl or~ ,.ant:lam~nf~~rJ.ch'dt"~1TJdlmiC".

A nh1?tlt 'tii Jt.e c}·-r'e2 dt·y-er's~FI)t·~ e :fl f"l'zl'ri/~ dar frel:wl'e sa- fie
degaja Ta.... eli C.()1YI(;/~t(/)TUI K 2 Se /n fT"CDaCJC'~ UYJ co~nal~nsdt~r...sUf/l­
m e» far de 5"tf)0j6F S3vova/o af'e.!J/ea.$,a fvneffe.de d "fend.
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Antene s/ct>er,3. J.

, 4nlene/~ sltJjP-er ~I/nt dll!~/'/ tn A/2 SdtJ >"/~, //;la// i'n~lri?al de'
va"1"Pvl tine./!' tt'ICJn (Fi';, J. s,( )

In ,t:i~.3~5:. (. /; Se da c1»fe~a s/tD,lJer ln ~/", ~a.re 1') e~~ $ t'fa- ~/­/~ n m-eTa-I,'c. li'e S3 ctJa~la/vlu/ J'e c(:mt'tr-tt:J"Z.f la ,,'Ion ia,. ,c/rvl t-en­
tral- /a a"t-eYJ,f. R~nda m{lYJflJ1 (J/:i a-pr0l!"src)~c~/ a/5/opt'rv/u/ m
~/2. U1?'}ht'tJ/ « Se re~/S!.a~.il1?ft'e Jrtf)"'- 6()" /Iftr /ongJm'l'tl s1ot>er(/_
Iv" Se ajusteaza jOorn/nd aI~ la 1= 4 2't)...} l'enrrcJ d tJhtt'~~ ~vS
mJ'-1?"m fn UJCJ)(/dl. Ca's1"'iJlJ/ BrlfeYlf!/ ~~t~3~6c((3

A-J1t:~rek ,/ltJn(jlu/ Se ÎnTrerup ~u lZ:.olaliJr/ d/n ~ În ~m.

_CI.I,.~nlv/ i (1/1'11.3 i'nfr~l"{)fJfalli"'nd ""ax/W) /t11'.;J~/-td $U~er/tJ1d.
".a~ ant-ena e sle 1'n:1/ eh'cl'e"ra d~(aY dnt~nd În '>-1." CICl5/C~ 1a//mt!'J?_
t8 ta- la 1>:1z,î , ;D/err:J~r/k j'YJ 5(()/ .,c;;'Y'd mal mlc.(

Anf~ n.:~s/(f)/er J>tJ)af~fi' $u'l~nGla./;i~" eI-e un'l IJI(()~ I mii r/nd -eYen­
fua.! l'YlOltt'med ~ djvf.,rcJl unui p/J"n.

Fi'g.3..5. -1

/7) Fi"J.5:1. a S~ da d1~O/vl i'n ~/2 .sJ~,IJ/'r. (/n1.hl'cJl dl'rJfrse
!.t'It:Jn s/ Bnf.eni esfe 3(!)~'J,5"D,tJlsfan/a din/re YdYH.J1 d1f'olu/{JI'
~,. f'/ltPY) (II-) .tste i',(!')36 A, ~a~.iI'.//cn(}/ este melah't! / cll~oll/1 7d,­
eNa~â ma} l'-YJten$ I'n dire~t,'a i'''}(~/I'n~ril (5<i1't"iJta). A~~a-/,/ltO-
!Jvl e $te nemetal/c ,rad/a t/a e$f~ omJ'),'d/re'ct/~» il/a ?//(l)'no /
;(f)at~ ;;,. 1'1 ~~fa/t'z:a!" f','1< ;ind de-d/vn7,d,! /VI' un Ctrmdvctoi.. "

l1,cftJra-nc/.v n'l h,ul o( /ti {(jD, radl'a(t3 t!JI~J/,'ne /?rdC"nC (f)mn"cIt­

rec!i:~na/a-1 dar Cttmcf3nfl'ata Id vng-hi )l?/~ (16-) f"ilfa"'cJ~ p;j'''"tl-'''T.IJd'!eJ n'z'are;ztJnde/t:Jr e.de Yet'f/('a It]'". teezlst~n!.:J ~-t f'ad,'aft'e Ya.r,'a­
Ta f."fre 9b.n.~,.tfl.n..·~ând un~J}f'cll 01 YBrt'ari J'nrre 15"p' It1;"'; da~i
cill'tilvl cI-eJOs al a)1 ~n-ei s e dF/~./d () o-l2~').,d~ ~/)I('1In I~ ~li"MtI~).

Tr~53 C()o)(l'c}/U/U/ se cOYl-ecf~ora /d /~/u,.ade sus a d'/Jo/vlv,·. CtJill<j'•.

a/vi trebu/~ sa"Ji~ rerl'.!nd,}u/ar4 re d/~d.
K -1W,4 a MtJnfaf 1"" dl'jJd,' /'n ~/2 .t/(l)l'ert" i'nJurvl unl)"pt'/~m meTCI­

//c 1nalfek 21m, Cel-e!"caiJ/e c~a-x"a/e (;e~-"siW 12~-!'"tfJ,/vng-/d~
c~/e 1t)/~1m, v/n e/~ la d/~/" ia tDcul,€ eu rd-ee t:.;')Ca!,ll'el'''/tDl?)

d~ vncte!Ie(J~a un s,''J1:;vr coa~/,a/ /d st{}t/e~J(e/e~/~ con~tf~a"ZJ droar
lJf) d''ffIJ la. ~fatt'~. t'ere/altl' coaJCla/'{' c/-e l(),q,~ -ramti'~ Pn~ ~i,a/lIn'Jesc II el-ecf7'lf:. cI''pc;ltr I d$tf!el ci 2l se c({)m;:tJt'ta Cii T'f'l'/eclorl
penfro dJ~/v/ dt=r/v, ln "f Hllz. /tsff'e/ Se DlJt,'n~ ('â')l;?v/ cie folld.
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I1nt~nâ s/([)fer- I'n >-/" peY1fru 1,J's/3,5"Mllz .•

-
h'rj. 3. '5:2.

, '.

·.Anf~na fsk. ft''/-ata' d~ un)'l'/on Înalf~32m,r;~Sd (4)ilx;alu/u/cI~
~().fle.$U ct?n~ct.!lfd-Id ~"ltJn, fbt't/U"~d $ul't'r/tf)arJ /ul"rt'~ztl-7'1 8D.~
la r toata,} nr~~ l'n \ ',f60»1. / raIul ofsfe a.ccmC1t {Je 3tG~t)KHz> '

8ob/naaN ,-/1St'I'e.dln Cu "2 •.'m»1 ~I'e IU7Ilt'm.eiJ c:'e ltf)lm~

cu l'a ~ck 6,.,fI? /~.e ~:)tarcas2- cua1/~»1efriJ/ C}~mm. C'tJ7Jrj-en sa"krdl
Ci Te .flrfFI h;'nd fi,rmateh'ri trei co",oIen5at()~r@· de ('ale 3'::1/1;
ele emis/el l€!fale lnparale/ ~'('M€)nf:Jf~ /'", hdJln:i. .... '.

b(f)b~'na #!ste frof~Jilta'cu un p~r d~ _2 t,dl'n rlasti'c. " _
Ca?c:rlu/ oi-#.JCOS, a~ant~ne/ se $Cv"-t-eazt1,, s,,'ungh,v/, d .re,:Y!a-k_Zd

'p~J1frcJ ~US mlJ'J1 »1,Re I.tr'tttJ KII$. ,4r1'tDjO/~r~3 :O-/,cJ'lu/!!, de/~s
de... Fa..'m8nf l'are dJ'H't:-/1 aCCJrdul .. f>//cnul se/e'afa-Ia{)/wn;}'p"''i.fde
;>amaJ11. ., . .'. ' . . . .
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i ~
R,(ld?)J

l

/)/jJdu! i'n).. ,.

('l/~nt"" i'n larul'lie dtj:Jo/vlv/ 7",;' au 8('e/as" $ens, rild/atl/le
/~r t~ ,Pnsomeaza~" re~l//Ia' vn ca'!7/i cI~ .f,6dBeI.Ldk:,rn~/-e ;/7')­

ten-e/ /"en s/l/.n ea este maxl'~~. (vrenlv7 ~s/~ mi'~,,'m et-ec/ /mf>~e/dn­t~l"n Sj'J.3(i'u/ f,'b~r ~ste -1YJârt!'. Banal..;}oI~t,..~('er~.~st: m,/" lar1:a ele.,
rai la altft9lul l'n '>./2.,. AYlt~nil e ~rm al~ti,n atJl cll'po)' '>-/2 ot5't'ne(JTI.

Ant~na ,st (!t:Pmt~rt~ Ct1vn circu/t t'»c,'(dnt cI-er,'V'tJ!>~ CVf>/~rdert~
(~re· s~ cJtifi,r~~c. ra.a./B.fJ~i e1').~r?"e/ sul, fi:,rW1~oJ.~u..n~~e. m. LCl
rre('yente In al-ma 1'1 âeCd-t fft>rV't!'l1til ele r~zOJ')iI~ (CI, ,m/,~dI<lI"t3 t11't!.

~/ D ctQW:f<:.nenti (8I'tJc,'ftva· 1~"'/3 f'Y"e~yente p,t1/mt'c/, etJ'('~m~»t'"/~-
lY)dvct, va. .... , '.

la Fre~V(!Y'Jt~ ';irmtJ),,'t:e 20 3!;'·fFetc. /'1"1/~il.a cJ,p"lu/u/ /'Y)).,de_
y/", -e 2 ~ , 3~ I ~ >.. it' el a reol-ea sem ehI f'mfeo/a1?t.1~ m;u't!' 111 /Hi,/-!eJc. ,

/)'I',,/ul /'n ). p"afe h' i]//'men7al SI· e)l('t!'nrrt't:: / la YJ?/j/ocu/ vnel
laturi (,Li? 3.6.20)/ unde /mJ:,t'o/antd est~mic;;'., 53U la caf'a~f,
l/nqe ,oml:ed(JntCl ~st~ mare '(h'1.3. 6.2..!»J).~r i'Y'J a('~sle c.Iz/,Ir/
dtsfri bu'tt'd vru/ei st.:Jt/tJ>? CITe d-e eur-ent se ~ch,'n1h~ ~i c6'i/3raWJo
de rat1/sti'e l''Y)p/an d rlzt!J"ta/ d r-erafrtJ /(!)6/~ ca Un t".//;,/ ~u 4 Ft,/

Hg.3.G.2~

L3 (:j,ptP/u/ Pn A ctf)e//c/e,,/o/ de swr/are le t/ Tf'ZlsieYJta ale rd­
d/at1e Rr 1~tun cr/e clot ra~rlv) d/,.,It'e //,I111/m-e~; dt'tl)'J)e7"u/

con dvt:t~rtJl{)i, av va/Dri mal mdr; d~t::a-f/J 'd,'po)u/ i'n '>./2(1:Y.J.{.J)
8 I

0.9

M



Anl'ntJ i'n A dJ('WJ-eY}ttd.z~ e;«(,t'n!rt'c la d,'stsntiJ '>-/" a1-t ~ilrt1Y.~sf~mtJ~

,.,~J.,Qnr.l f,'ftDale f,' al/ment.zf.i" cu eDi1xfa/.,

.~ \

In Ei.,.3. 6.5' Se d~~a7)T""a H dvb/(J IJ'-T,f~ ': Ea n-et'-t's/f.a-V11 ,{'at/v
11'Iat'e I d~,. una/a sfa{/(jn.ari tie ~tJ 1"ent seB~te,ne m ;1(" cCY't'~t;>e C4Jn­

ducttJr 1 I'n dt'Y't'rse he»zl

b

>..·-8-". '...

1f
C}

H"g. 1.~'.'t

fi '1- ·3. {,,5

8~6iYJ€/e 511nf ca la anfe/Jd ~L 'fA-1>.g/"'mt(7)ta/a- h ;d~~ ..
An f~Y1aIv~rea Zd- fI' i'n bancla de 1t1tJm I cu a.jut~ro/ 0»0/ tr~n5J1JaC(

St'm ~trt'C'.

31m

Antena p"~:).. "dt/IJ/o ieH-ej,'" I, •

/Y/ h'g.. 3. 6.ia sed; d"t.e~il "dvlJ/u Zel,elt'n" Cilre /t/t:reazJ cJ/"l'henril/5
~v !t'YJfe~a.'tlle/~ ~/ /";JI?~md~J~ nu dlJar l'n ). , darsi i'n 1/2 >., 2).,.3)..
~ >. I de~1 tn ~ hen"rl ~ltls'("efile r~d/~am B/cr".

Anfen2 dre C /uYJa-','me f'eUJYJiJ{JT.i) ek (tOmtrom/~.o 't.(, {fim. Fi'cl-erol
este ~v a-er (sr~r/tiÎ ~ciU. f'np"/;;s·tc-. b,atjrc1mtJ ele r8.dt'at/'~~eclt'Yer­
Si! b~nz.1 'Se dci" 1n F!f:J.'I.' I ,,, tla1') f)r"z~mta.1~/ i'n h1' 1.4.1I'n
tlan y~,.fl'(iJ/. 1/ nt~"illn }.cJr~d/u1ra"Jd de.ra.d/a(le i'n I'laJ'J {)n'~t'J"_
tai un tJ all/I'}!''I (./-/1' J.'.4~6)~"f:J~t/1vlded,' el8h/a de oItjD,;ltI/
Ji'} A/2 .
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Anf-tnCl " v l'nhJrs i'n>''' Yo'lM'1

\ in b-enzl/e (,.1- 3,1) fi r /11112. vncle/e 1'())aY/za1& v~,.h(-al aSI?lJra /e-'
'lei/vr,' I'ad,'tf) /a clt'$tBnt~ mat' m,ri deca1 ('ele 1'0lar,'zatetJrizpnlal. !Jar
(J,,~n~/~ rerf,calt. au incilf/mi m tiri, n-efract,'ce, /'n are~te benZI:

.se t.iPi racJ(~ tl"Y)q-e1',,/o;ot'zCJ!e ye,...f,cal~" C't/ o a7)il'nâ CiUf!)'lU .este
Ver 'liea/ti (Fi~.3.6.6) If\,

II(I
I
II

b

. ifnf-e»aeste ;'" ~, mlJnl;ta 'ca"V l'nt~rs"~/a/;'1'Y1~nt;;Jli cu ClJiJ)(./­

~I ladlstdnrd AI/( d....eun car;t. Cur~T)/>i'11} l"e/e dtDui /alun'av~e'J_

surik /nd~c.ate cv s~geti(H1:'.3. 6.6.f1). te; clt{).'- cvn""r/l?tPlfi' Pe-frrz~l'Jtc!Jfi~r/'ny-el"tbr,i- ~.Chl va./~ntFA.p· B (Firr1&.6.S).. '
~nft'u CI In Suma rec/"r/l dtJpiJ r7;t//a p.d 1'a./~tD~rdmulvi E'/ selr~"S'­

/at.faz~ rn/,oz/fil/e III.!" 8'sI' r~"Zu'ltCJn'â I~r egre le, R~zvllanld
este y~rt"~ala,cel!ace Înseam»,i I'lP/art'rd)"~ Yt'rf,'~ala-a unde/fOr,

Anf~nal1~alefi" i/1i'men7"rJ ~l /a' Unul d/nlr~ cdlde 7 CU lIn/iipiJ"d/~­
/a ($~;j"r/td) $i&!8cu aer Sd{./ i"~'pIa.stl'cJ ~i tr~/)$mac/~'Mt'trl{o.

A n/~n;J este m~n~b anal [/ Bre ur"',aliod,.~/~/tJn~l'mi d/?nfJX/mat/yt'.·
I,.f M fl1 - 15"5"1n , {!'"JV7l1z - 11, 7""" t MIIz - h!J,2,." ~ (tIJ MHz -2tf»?,
I~ MHz - 2dJm 1 1tfMllz - 15;~m ,2IMllz--I~~m 2+Mllz --I-t~m~ Z.fMl/z­

..ftf)", ,5"(f) MII~ - f'm . ~/stant ele fa/a'" el.,t"~~atctlJr't"S/unztiftOilre,/1n de Se (4t)n~ l"fl'tJ'Za' clJax/afu/) svnt .. aJ',r~m ,. 1~+Zh1 ~ '-ftJ, lJ~m~
rW1 , ~WI I 3,91m 1 3,3Jn) 2/~'1M , 2/~.fm ~) ~~m.
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Anle n;J "dUb/u Zrrel/n el< lins.;' "6)( f€nClt!d btf)u6" Z~I',P .r"\E!JZ

, A /(Jnf}(7'Ja' . /âlvr/(-e dtj:tP/v/v/ I'n) eleId /un11'm~d a?,~). Id~~~A,
t:"ast/~(/'I cr~fte dt' /.1 ",f,6dl3o/ la 3c18d. (Fi:t.J,("T il) \r,

.~.

t/nda .s1<1(/" Yla,i cI~~(/r~Tlt s.e.c~YJt/nva~~ Ii'ql~r~llr-e~t!f:t",'y, h1~;(/'m'
/d C(,'sf~YJt.at1 fI). de an!ena-, emt7h /m)'.edantd esfe m"~~./mteddn~ h
b(lNJel.e dnt~(}~/' EIJZ este relafr'y J'YJi1JY .r./t1r'e ti) C~1HI{'Jnt!n-lt1' rt'a~livd'"

Ani~nd e$r~m"'!tPbaJJd~ 1.1':>.l~.~i!!~a/~/j,!~~~.rcl~ltl·of'e /(J'h,/m~a
'pd1?i r"tr ..vn jJvnl't În l'aY'~/ml'eda"ta esteI'ur t)/,m/t"i cit' v~/"'dre
'»}J'rti (Pn md~/'m d~ ~ur-en~ ~dU )'Y1CJre(I'n max/m d~ te:'SlvJ')e).

1Jaea" /,'Y)/a 1'8rale/a- are () lun'1/me {'Jart'ra~ ,adâl'fir~dcu emita'-
~rrJ/ ~e /'a~e ~lJ vn tranSh1ilcl s,'m etr/eo• .

Lvn~/med r:1lJf~J?~/ rez(//~:" ~"n ,:~/at,.C'.. ./rP1]:' 31'3,~/IiNIfEJ .
A!'a,rd~d de rad/a/ii! (Ai 3.~1.b)i/ câft;ful ele3dBd, care Pn5'~~J1)­
nil m tJrl"ed ele dttJLJd"tDrl d 1't!.T2Iif,.r:.et".o.l»iJI'Jd;z' dYJ1.ena ln liS fi lIV~

re~p-e~t~nci F"T,"a 11''''1<11'0•..•
tf) antena E~ z penf~v b3nd,g d-e "om, Cu /t/n1'med c/-e !F~~~ 31t'mt'lJ­

tata / cu /t'-nl'.e 'p'ara/e/i' cu a~r(s~i1'rt'taÎ.fii(/ ÎI7I1IaSTtC,l Se ftD Cite
/UJtos/ lJ? f"'a/~ 6~nz.11e de t/S (!tJ a/"'/",rv! unul 'f"dn~JH;u'/ rIMeh-"c_

U~flA
!>

fi'".3..&.' .
/1?1,.e J>tlT7d"ele A 13 ctPndLJ~t()rlJ/ are jun!/m-t'd A/2 -?1',Pe el rure~fv/

af'~ ~e1? S ctt'Y'lr,]r c(/"~nt/I~r ch'n /alvrtle cbRe/v/vl: La )tJu,,~f-l'k
X X, 1-d"'~/te e)C!et'/m~;;fal, v»d-e /'ml'.eda~ta~S' re !idJJ2, se C'on et:'fea ziF
t:Oi')(/ a/t/I, /n on4-e vlfrd$~LJrte iJl/m~"rat'~;; 5e {'",u'e la C'dJ3af cu

,.
•••

••
••
••
••
••
•••

••
••
••
-­
~

••
••
JI



1) /lnt'e 1"7 '>-('1 În J'cvrt<!)!,cv/r (Fi"?: 3.6..8b), /nr(/n("I.eI-eX~

i.Jntf-€ Itn.p.edant;; o€sle 6"'()J'l./ I:JTd)')reYliJ s-e m()nf~a"Z.cly-ef'fi (';J 1, f-fY)1'ro a 1'adl'.d om Y)"d/re~1i't;nal. In J('esf C dZ CiT')­
t-tn;;) esfe c/eYlUmt'f3- " sVJ~"]/ J?tf)/e "_ L/",_~ de tJ,fl).. ro '
SttJ rtc/rc.tI/t 'tlJafe ,e,. i'n /~ {'vi Ta 'de ~ 606/n3 CfJre " a S('vn ele"
tJ,2. 2 ~ dt'n -<In da de curt-ni

Pentru 1>a"da de 2m, latuN'k C1nt~ne/'lsV~e1' J-p~/e 'tdU
('ca. "'Z'1m 1"d,/t'nl'e9 ole ~/"f.I ~ are 2tJ,'{cm, (,U s[Ja(lu tie 5""~'»})?1

fntr.e cond(Jctt047'e. Lt'??la tie ~Z5">. t1l'e rtf)C'm,cus~d(i'od~
/tdJ m IY/ Pnfre ctf)Y)duct",are. A-n1en6 .re rt'all~~az5 d/'"fr-lIn $~n1t1r
~1cJv~tl>r<l3-!Jh?"" Ivn'lo/e 3If)tJep? /)ae(/ .1>1t~niJ seretl/I~~tI­
Z3 ~t'n ('fdl"t9 I clt'm~ n 91U J?t'/e Stild ca"'ncl d/amef,.tI / C're~tt!_

Anl~nd E~Z Il !'rost c~n("~l'uf.i-'n ('13.1 ~-e II. KeJWltlTJ tler W2Nll

AnT4ne1 " duh/ti trt't/n1ni" ~O'tMM

In Fi'1-.3.6_9. sedalJ.n~YJd cbptC/ ~ulvn9"P'Jed 3)../Z !/ trans~({)r~
mat'e8 ei 1"" II cltJ6/ClfrltJn'lhi~t Îir,f ad-evt!Y)/ ddJv~anf~n~ fIi'
bucla trlun,h /u I~re. . ,

{J--;.=>-.~~ ~.~
a

2DQ,
~ ~

h
Hlj.3.6.9

ClIren/tJ/ i'n IJ"r//v11Y!t3 2-1$ est-l (.tDYlTf'Jr ('tlr't'I?f,'1dr d/n ?lJrt/vn,'le
'/-2 ~l 5:6, ct!-t''il~e m/'csoreazi r,:lfiJ'atl'3 ltJTa/;i'. /(e~/llnd cdJet.ele

-(il G ~a ln 17'1-3.' 9.h s/ ecl,,'va/a"nd sa)ef/le ~u YU7lJri r-ezv/­taI-da I'n StJJ'YJdt-11 IdJr ar~ d,:"et"t(a o,..t'r~nTaiti 'Ilo Y3/~C1"{' de 0/';{/3
1'1"/ m-ai mar-t d/e('at y-tcf~rt/I 2-5:

Anfena /daf~ F/ sustin{Jti d-e (/)fr:JY~r>d- (Ilnn Infl'erul'f.7)I?,(~f,T

;P~lJ Of t:1tJn• IL',J.·. •.. It. -l J I.t. ,.1_ ..1.. 1· .L~/4)"1 Td CaPdC/Tarll marIle at'''''rrt' IcHVrt/'e ..,-z ~/ -5':6/ IVHIIWI'i'a /tJ)-
lala trebtJIe $; fi'e ma/7)?I(-,3 cI-etât 3>"/Z.

{fe
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. La un cJ'j-.>dt}$,'mefnc deJa?" tPJtlmilafe r.ad"3z:â~t'.esf~ ,
yt'~/b/l~ 1 eJ-e unde ~i d-enuwJl'r~a d/.>cu!aiJ//a-NP? ontD~eJ/ ': eed/a/­
/d~Jumafafe este de~1>,'c~"'pamaniu/" SeU Un I'âm~"t drf/f','d' ..
C}./ I creeaf cu e.",noluci"are~

Ft!tmantvl ~erH~t c,:J"ducflJr se c",m~~l'la- ca () tJff!,'nd;i -el-eetri'..
ca, care In./eJcu/e~1e /tr.u /""~lIln ~d Jf/m~ tc7!Ii'!tjsef ;;d,~~)ulo/.

In ;:;"1-3" 1.1 5e alO'/,r/n c,'p/'o/ .!J}')t~net" I'oltJs,'1.3- d~ Mart'"n/ Jn 19tJtf":
1/nf~"d e$te vl'rf/c'il Ia, /tlng ii aJ.~)./'t ft' Jm­
p r-evl1;i cu /1'1'.1-,'-n~dsa F-onll1~d~,i v n c!Ji"tIl/
s,'metl'/c. Unold sf8-fi~n(J"',j de cur-t'nt a.re un
t11 a}(nn la..'caza.. Jrden-ei iar t/nd~ d.e Tens/:

tJ n~ e st~ m a.~/m.i la. va/'-f'. A n7n'4 S e /Jtf)~tec~mf>.ara 'cu o f/'.Ji elasf,~i Il'7!ata '1n~a-"
miYJf, al carul' Y',)ll:' ()SC/I-ed~.i.

j>-enTrv a /nt~d(Jce etJer~/~ se JMtrerufe
lefc1t-urd d:!'t-en-e/ /~r!~i1~f,s;iuse "n~er/c9­

-z::a/;;. haz.;} o 6tOb,n~ $.w $t! /,,/tlJs.es7t! tin

dlp/,CJzdi'V (ip 3:lma• Irnt..eolanf.1 a"t-enei l~tt!
fe()ref,'t:- JtJmataft!. f?),'n lmr-eda)}ta oIlfiOla/tli, ;!b..n.~11v5 "t!~/s"t!n­

ta d~ I'/-err:ler/ În stt:J/,~are nu eSTe vn c€Jt?duci€J/' l'erf'~ct./" f/m I ce la. ci''r..~/uli'n >-/2. oI/a'drJmJ d-era8,'ap"'e es~ un/i,r,
Id mtPnD;;~t// /'11 )./'1 d,'a1.rama 'eI-e rad/afle es/eJtJm;JYB!e

d,".? ~f" (.,c;,.. 3.1- 2/ _A-~.edsl.i JtJmiir~te ceJ_nr/r7e.fi ent!f'1~'a rad/a­
ta dt! c-ealallii jlJ m a tate a t()Y'V 1'/1 ,1 d~­
3nt.eYJiJ Bre. ,c'isf,'1 3c18c1. L;~,'a_~~f,'nua­

este oI,'a'!t'ama i'n cdrtll vnVI l'iimaT)i~-(!r­
F.e ~t~lJndu cf~;. tJl'T'I cavza !JI".erd-Grt' rtP~
/'n !,.3m a YJitJl real) d,at( ram~ t1l"e forma

;:i~.5.7.2. lIn/ei l'-ntrf! rU1'1e, cu raol/~t,.'esIaha la
un,hldn m/~ii .

In ,lan e;rt'ZI:)ntal, d/'.11ramao}e rad/afle este c/l'cu/i1r.f, t'h?YJI'­elt r~cft'~" a 1,;;-.Pd'ma~tu! rti() C()11 ducttfJr cc:Jre a6sDcuhe tD ;:arte
din ;;'tltere '?Date ri /'nh..u:haf.Jt/f (" m:taJlz~t/ Ct.J If) retea d~
cpnC!uett)a.re care jOleat"i/ ~-e )f1 IJaza d'T.Jie)')t?1 f Cil n/st.e rdZe.

Ae~,te...rt1d/.:J/.e '# s~)'~f 'YJfrtz,fiJ ,-1ttJc»? /'T) $~ .sel'C)I:;z~t'ZCl

,-e Stf)/ 730, mv/fWJai ('1'/o'&YJt, sel'.tOf rn~/fd d-e la s~1 tl),F-J m. /( 1 'ZI slewfa 4-< ,tJ,".erelt'ri În 5t1Jl",,'m-C./ r(Jnt:!amtfntul cr~'J-kt!V

nt/ma'rLJI ~/ JUYJI/-"mt'd rdd/~/-elor afe~iJ.te~e. $11:'1(Gau 1.....,,'1'~41/Ja-.J-e

,uj/n) I d,ar m-aI rSI'/ai Ct.J Întilf"m~d Itt'r fa/a- t!/-e~oI,ch/are/;ui
StJnt mâl putl'r>(!. '.. _. ,

H~/d/i~tl.,ea $tiJ/U/cJl l""hvndts/~fit2 dtPar randameT)ftJ/, ni/sI d,'-

a,-rdlYJ d de rad"at/~ /a vY)tlJJI'ur" m/~i (fi~.l;' 2-/ /t'",,'d P"fr~rcJf­f_/, c8.,..~ eI.eft'n de ok C4Jnalt.Jcr/vt'fafeCl .solu/o/ le; ai/sia T) ~ ele
~est~ iA-IIM) A P" jurul ::l!,f~n-ei (?tDna rr-e51?~/). b~[J,. Gf'dsir~t~.a mi' rit' il"e (J 6 una c"'nclvcl,'yITd/e f'i211'D/'f'z~nd.8'1?hn, e/~
yel'ft'('ale mdJYJtate f>€ il m ba rra(i'um' sa/) /0:3 'ma/tii maril,
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I.Jnd~1e l'ad,'att-4e aTJ'/4J1J'~~rfi't-aIa\fJ e l're~yeYJttsu.b~MIIr ~(./ntjJ u­
t~rnic atenuDte /B, ,,/v-e/t/I $~/ul(//~ mat( Imu/ellof"dme/ fiind la tu')

(j n'lh/ de 5"D-d-e ti S{)~ril ma',.,X s//;;J ;v 15'(}eI~d5o/'rJt.lnv/ seJ/,,~/:;J b"
L1ecar~~ema.Jcrr:tât"a ~a.rar.lr"~r dtmC}$reri'ei ~/ l"dl/$7-n'ab' 3(/

f(()/ar/~are yer'!f.."t:-iJ/â; dnTenil. vert/'nJ/cF este maJ.:T'rm~f,r;t1$.i "dt!'cfff
c~a (J) j'IZPl?ta/,3 • Pc!lT'dm~trli' ,fJYJf~ne/ vert"t'c;J/e d'Yt'no! mat' ""vlf ale
I'âm iJ?id~cât~C1ya,:,~!r/i'a n1e.)')oti c)l'"lz~nt,;/.e.

E.XIt"/Ma~~t1 .-/vn1"!,":lnf~n<t1 În_,!ratle (>-/r~4~~ A/It .::9('):; >y"2=..1J1{)tJ)l'el'mlte odefiJtert! ma) e~8t:'la ;}1'31"e3",efrdCJr. AstPeI,! t:'ilnd I'Ji1/-
(l'm.ea anfe ne; (fn 1-.rdd-eJ ~re~fe d-e la tJ"la !3tf)°,l ,.-e Z( S/~h-
ta et' de rad/af,e I(.r ~j redctant.l et' X YtJrt~"Z~ ca /'n tdh~~ t"tr~
1> Qxa a1?t~ne.i ~;I'.im4"'nt:

•••

~
- I

:.. " In ft.l,,'Ct~ t!/~ n{)mi"rulunor rad"a/~ lung/de ~,,). J l'n,!T'rJJtafe. •r~."claM ~ntt.J1sl /mj'edantCJ &77f.en~/ Y'erf'Nf1le ''').1'' rarl'azei fel
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. ReZ:l$t~ntd ~~/.'Y8/~nf.i!/'e,..d~nit(}ri'npamiJ"'"t cr~~ksf"-e fr-ec-'
re:nte m il{ mI CI, riJ"cI.am ~nfc/I sC;Ide fi 5~ 1w,l'clJ'Je un S(st~»f ale,
rad/'ale Celt mai ~~at.

IY) eazu( unui I:~d-I')I ~t:rrect Cen e1cu"teJr/ tJl?t/..;}1'~/i1~/f2 1;,- Y1?rftt:tl!
s~r'frlect;J 'le s~0 mal Qet;u-t~cU d'J..t~J?f/F.lra o mtDdt'17can_d ~:el(
(om se II1i:Jmf la W t/nda I'tOJaTl'Z:dt~ fJT'ZtMt:J1. t/ndad,'r~~t,gse / r)-_
5{)ty)~dri i'n 'r,-vn I'GlI?c7 d/-n S[t!Jt/v cu undil re,c/~t:;O}td~d c-areihZd
este " i'n ()rm';;- II dDClI:'/J.~ntrucd ~d d ~iJrcvrs LlT) oIrllM ro.li /0"7'

/Jac.i I)(~nctvl oI,'n 9lat/v Se :;;~/a'c/~I'arti!~,. /a f'n;i,t/me PJlhr d-ea­
stJlrd fJdJ",dnivl(/I' Îde~// drvmvr/ re I'~re(/rse de vncla cJt'rec1d'.ti

U1?t1i1 re //et:ta~- s~n( C/pr':.dl'ee1~/~~ d~~Z.3no.~ ~Pf"'dt~zerC) .f~-s()­
mi} /.4)r esk ma)!/ma, /Jaral'vnc/vI5t'd~/d /.1 In,;}ltun-e ''}r)art' "'Pe­
,--entd PnTt'e dromori est}' m~re/ dt:f"d~c1red e.r~ 'mdl'"e f/ vet"to)'{.1/-
~lJhJd- Z eb'T) I;i-: 3.1, 2.,e$fe ;'yJ;}./ -?'n,'c. de~;1 vec~rCJI1. ..

ItnteniJcv Pnai'/t'mea exact. A/2 nU s~ ~tf)n·u.tt':dzi'd/rectlapa':..
1n 'd.:.."tdetPa "'.e~e ea are/a ciilJ>ete /??ax/m~ ale vnd~/de ten $IU7U';

,~ Itlr>;im/ alea7)f~ne; de teJ--"'; Id 0,3:'''' A 1rt1f4'f'luld,'nfr.e Ivn­
9;.,Jne\s";'r'am etrtJYJv ltJ ~/c:en.t-eaz..~trile1ie re~) s t~n!,}d~ r;ui,'d-
pe diJT ,mj>cJ"~ on ~(()~l1cJ~nf cI~ $ccJrtare, .

j)ac,a" antena are i'nâlf"m~d Î"fre (),fJ(;, J.p~,2~>..!/16rad/~ /u)1fJ/~
de (),IJ')., re ~/slentd echl'vo knf:Td-elv'.en:l-er/ d r-e rnfr-e 3tJT!".R., .

. In Ft~. 3.1.~,Se da- dlsfr/.b,ut/a cu r'l!"tvILli I'~ dTJlena ,'?n >a/It , d,.~
.t!f)f'I'n flJ·, la (J)l'tJt~re de 36w :: 36..J2 - 1/1 21jJciM.;-nfvl fI)'ncl consi'-

. derat "er f~ ctco'J t!!Icict#:)r. In sj're h iJZ;J;J"n ft'J?e.,:. t!vr-enful si rad/apa lJnq~l~r so,.,fmiix/me.
go- o A . ,<a~,..f(}1 B..nfelJei Verlll'a/e(JtfJ,ufe h· f'ri"t 1~
Boo,/uA 1 tJ"'l-t?"talal...et.''rJ ,tnt:,-t)'ye I'rflctu"e, darac~il~f.a;,.

lYJ!.c~c:r~azd !1'i1/'.-edantafl ra,.nd aW7.~ntu/, 1'Y}(f)d/Ft­
CEl c1'8ffN} ';i! Ck d/re/'(IYllaf€ t' olar!-R d,'n
/lncl~~ raoIJa1e a0f'tO/CJrlr'Clre.. ()rlz,;ntal~. .

RiJd/~/~.le ,tJTJt~ne;'se" iJdvnti A' la ~l'liUiZ m-efal;­
t:~ , S:Jv un In-el m-etJ/ic, sv~ ~az.;i a»t~J')ei( la
care se IefkJ.i. f>,,/r.a cJ~p-amiJn7 ~/ treSil c.o Cl;</a/v_
/u,~ SîlU t:dr~~sa .pox~/ I'ncJr~ e.ste J'I?~nlat dt'>_

j>tOz..t1t'V{) I c:/~ar;/al(.:Jre ti .f>rlza de~i}ma-"t ar'(" d~a~
r,;/ oI-efrDft'e/r" !J 1')ve.tDa~ lh/trJcu/ riltl~'a/ek.

,fnf~na >~m~YJt~azât~ un te,.en d-e~a/atf.el)ra~.i c1~ 1J,5"~, i'n ÎJe»~;1eJ~d~e. P~s"'eItOMlfz
an/of>?;) linI:.~{)na c.v 1;- 3- 2 racl,'ale le 1"" alti Id
ref mvll ~/2~>. ~,.c~ala~d~n()m/rea 11 t1rcu"o/
Ilan ~dC/tt-â ?/an ele raM;}"f arft'P/ci'a/.

J?')t:~bBZd B,?1i!n-el'"f'j;I'I~,gde l'.amCJ~t.f~eon~c­
feaz.!J v» eda~r fI' tN? ~~c cI-er~d"(f)fre(!.,.t'YJta-~eJ?­
1,.v e1-e>t i rl'd r~a Sare/n//eJr slaf'/c~.

Pe Fi'g.l.,?: 2. lh?lh,'v) Brewsfer (e) e$/~ lIY)~h/tJl

h'J.].1.1 ra (ii d:e jJ,8m8nf l'a car~ I'vter~i1 racl/t!JtiJ~ i'n c.zu!,,_ . /:4ma'"ftJ)vÎ recJl ~$te d-e 4 cr/,ma~'mi'câdec.:J'fFn Cd-

ZU/~dmanfvlU/ iCleal./", cazul c11'~"m;frti" JC~~ vng;',' ~ste .si/b ,t-Ia
~rl(~ h'l!l' ve"ta~ In c'flzul a;:e" n-eslfrafe VJ111J/tJlgh!'wste1"lJ$/~ TO Iti>

</rt'('~f?r~cv~nta~. In e'4zvl jOamâ"n/vlv/ l' bvn ", m ~d,'vI sIa 1>" ~ il rfe
slal> ;ceYl 0/ u~7j)"I". vn 4'h,'v 1 ~$ te ; 3° i" 12- 1De!' /.a -iRMII.z~" 5"0 4.2"'1~"i MII' I F . , I / ' , ~ ? ~21° /dJ"d,5" ~ ~
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Ra."c/amen!tI! ~n~n~' esk p: Rr / J<,- -;RJ>. Rer/5t2nta l'e~ckY'f'b

R/J esf-e Svmd t<~rol~,rt'J(f)r ~nl'iM;i,:t,În r,e~/,f.eYJ~J:e;''cLJhr;r3C/)YJc/Uci()TLJ/ui fI ti fJ-erd-trt llOr l'Y]dr~!i'~/rrCI, t()fa/,.Li~d?-3q?..Jl.
Ih'tct:J/tJ! i'n ~/2 are rdndamen-f P1d/~ilY'el av;YJcI ~rmdre ~( Rf> M/C.
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'j>~nlT't/ a T'~â//'r~ c",~~n/~~tlrrt!{j,'t:J e.ualf~ ctPYJr,'?J"(!nfe,!J8.-;:;'~t:'·­

ren[-f Stii> ;z: jVJllz l/YJaI-e/~ Tr~lJu/~ ;,adr'af~ la vn?h/ m/c F4~""aI~
I'~m~'nt.fJl'et;;/~)" crJ'Ztf'nTai/ ri.d/'a'7::J.~la. unih/".,~c numai d7jâ
sunt 12 tria/tone ~'i1rt~ J:Y1(Jre,n-tprClt:f/~"i.-I;>e ,"~nq' Bnfe~~/~
Ve 7"tl'c ale :i!1,.a~.ieI,'YI r:-",:: e~'pl'lj la unfh,'t/~i m'.'t:'/~ 'd~~i Cl~ u..n

;;./a1') d-e pa ~a#?7 huy> ~ l' lna/tune. $~6t·c"-e>?fa .• Chnf!) :cJ ti) (y,.al-~
(j'm~ ft'r:.It'tJtJ,1). (dnt~nd 'V-erll'('ala~'()C1I'l! h'.e~/'("l-etJ;t3 l'n ben~/_
I~ liP d $ e. '.. . . . , .' .

LJaui aYJI,na ~gt~ rn~llci ,d-t >-;" ~/r~il//~tJt§ dt'n co»oIt/t'1IJr 1"1_

/-;;r, lun1}/m-t!d ei 5-e (,BIC:cl/~~-z::i cU~'()Y'.ml//2,.·-t: 11,3/A/"'JNz'
/al" r;;d/a/e/ect./ f"rmt//;) .-t = fI, CJ IFMllr. In cazul teVII~r~3u
f'I" »ll",. se,.E1tJ//'ca: U'Y)t:.e .H~)'t!J'I f oI~~t:(.Irt3 re .m.u' In il re _'

In ;:;,- 3.1., se oId' va r"Bt/lJ rt!~/SI-Intt" dC/"Yl' (t:ur~<Jr::cnr/n.ucl)
~/ o rt!ad8ntt/(~urJ,-;} tiin It. t=.';).;Jnf~ne,'" Y~t'6,'"a/~ .,t:v"ct/",~,in~'I/,~
"? -t!a~t ftt'z/~,iI /.>.e-"frt/ Vn $trJ/ /4~il/. ()dnf~YI;i f.nalltJ- d~ ""m~/·~/).
('{,5""m la -I,J'Ml-lz/';}7"-e o l"-t!z/slentti' d~ Tdt:!l'atlt! eI~ ~t:a D:.n...FtP/{fI ­

$/nc/ s(./Fl~/~n/~ riJd/a/-e ~e s4:'/~ili.I '!'Y><J'/(iJfe.l ref/$t~ntd d'f'pI"#r~ri
Se r-edu<e la '..n. ~/ 1'4ndahJr!nful estR. ('~a ~() ft,. . '. ,
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I'n Fi,. '1. 7. ~d clnfe~d yer"hcil/~ i''n ~/+,cayv an! ,~~z!$1enta qe riJ­
dl'c3tl'e 3'..!2., "/CIS r~zlst-entd d-e I'/erder/ de ~'2(Jfz.) S~a /J'men ­
feazJ dt'ree-t c(.) ctPilXlal cI~ fF(/)JL/~(/S fiind >u61,~:

In h'9..~.7-.7. bd,.,~~nd Ye,.f;~a.I;rIn '>./'1 S~ a//ment~azi{·c.ua/t.lf()-
r()/ (,InClI c:lt'sl.erzf f, v ~ama. "1 _ ., , '_ \ ~

In !l''!- ;.r, re d~t~YJd , V'-ertt~2Ia In '>./4 es(e ,lranS' forma fa 1n
d.nt~na S~h'J!i>t.lcL~ 1", '>./'1. ,Penfru.;J C1Vea 'YY1~eolaJ?tt1 d~ ,1JJ2./

cele aloCla Ia/tir" au d,'ametre aJ,'f'erlle 5'a.u /~'1 h' j-J"est3 ?/'CtO"­
civt'1prv/ c.enfral al ur",/ c(Jb/v coaXIal (yez//ldri1rdf'vl 2. 2). '

In Fi'tJ.a::r..1,d iJl/me7?far~t3 a"ten~" Y'ert/c2k i'n '>./'t se rac-eCr.I alU "'ru/ v»v/ ci,.~t.I/t L- c. de âd~/,fare. Presul.vJ'J -a";} ti re7:1s­

lenta ele rad'-att'-e a antene" Rr ma/ ml(-,i cll!cif/m1J,edaYJla~Ci­racten'sf/ct3-c; Cf1:JX!Cl/V/vi Re I c/rcv/lu/ (h'1' 3.1.lJj.s.e Câ./~u-
I~a -z:.a cu relat(II~.. -.'. .

A~~ a"Vff;-1 Xt.~(}'·Rr XC:=~O

7J1 Cl Aflând reacta.ntele bft)J)/'n-ei ~/ cOYlol-enstZ-

~ tj)rolw', se/'tOf';;P(d /n.d~eid"(d st'ciJl'dc"f~-
- h"g.3.1.8 !ea la Frecventa alCJY'1 fa.lJaca R, ~~;e Mal

In il re cii!cif -r~.n/ c_nde-n 5dkrtJI se mvta'" pT)

r~rted sfa-nlJa- d. sch-emei /ar SClb sehlnu/ rad/cal esfe R,./R~.
In h'p.3.1tre c'i"r.ena veril'cala d1"e lCJ'n~,lm-ea. )../z,/Pliealan­

ta ~sf~ w:a-re la ca~~tl(- ~"a./t'J?1enfa.r"-d ef Se' P.2.rt!. UJ,UYJ elr­
evit ()Sef /antcl--erl V'afte. Prlz. 2,/' e 6(f)~lna Se :al-e.,;e f''f:nfrv ~
aVf!d I?US mln11'Y1 l'n e.tJi1Xla/. ~
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Antene ve1"t,"(!ale memfDpd cle 6d"YJc1a lar/lâ

. In ;:;'r,- 3::r.~se dau ca-/~V'a Ii";)()ri d-e ~nf.enl! v~rft'(!ale moneJ~r
C!ie ba" ala- /a 78.

In H'g.. 3..1- (() seda- c1nf~Y1a ele 6a.~ui~/~~~'I ~;</Jf!JY)e)')t/ala-:'
Eel este f'o",wa ta- dIn 6 conav ~ ttIJ ;J,..ed"~-
pose j'n jor ...ull/~uil'./ICJy!" ne)Y1eta//~/

1 v,,/I~ /:1 Vil1't ~I la. hc1Zd, ("ne1oc!lJa,.e/e
svnt t,'rwte la cI/'sfa.)?tel- de f//CJn cu b
h;;e 1z,,/a?1fe I ~un1"de elife 1m (2m): ,

. . l}Y)fen« '(}re Imleda7'lta ~Cd"HJJl.. ~I '.
5;1m (idm) I?u S lnfre f't- J() M!lz e$M 'sul, 1,4.'

A nte)? d a re 6 ra ah'llJ~ ele alte ~~ WJ

, (1IJJ 5"m).

/)/mens/()n//e d,'n pal'tlYJte ze sunlfeT7fru 'Jama r-~tJ M!lz.

e ci

l-'j.J.l9

l3a-ndtJ. q--t.. tr-e(!~roLd. t1n1en,el~r est€. /'n1.v $Ia cand c#:)?7cJuc­
fr;Y'vl Bre raf()rtvl L/c mare. An/Tu a la,..,," banal;;} .seW7~"'re~-
k. C, ilc!,câ GupraFatd ctJncluctlJrulGl/~ ",4

I'n Fi '3 .3.~lJa , 117/",c de ()n c"ndvcil)'" anteTJa.are eJtDU~ sau m ~1
Mulf~. '" ,

In fi,.} 7-9 6 C"nduc'/t,rv/ 3nhn~/ l!st~ vn lr/'t/YJl1h/ d,",,'tablei"
~dUr'/d~., . , "

1" FJ~. 3.f,'~.c Cf)na/u cttJru/ .;sre fo"ma- drel'1Un'J))I't/lar-a-.
1Y1 Fi1- 3.1.:] ,ti ~ndv,~t"ru/ esfe t!:.i/~'n~rl(!, d,n ta6/;fJ St1U

() retea. ci-e. ~ndCJ~ttl)Clre ,c,'xa.te'p.e. dtIJua cercuri
In 'p,"eJ- 3. .,.9 e dn7end e$fe unccn r~aliz(it d,'1? ctlJndut"/i9;u't!/

sus tt'n (JTede lJn /','!DYJ. () rei1I/i.ar~ I'r~re$/~~a./Cl-d.rel:l'I~J') /''Ja/I­
de 2',5'W)J. c1,';;.me!rul ,(-ere-v/v" clesu~ 'rtOh) f/'ac"{J~r.f9amil2-3oHllz' Cf/ ,Ros Sub 2,

IYI h'1.- 3.1.,r 37')t~nd este d~J?um,.Ici-'i6"c~n ': {} rea./(zar(! ,PntJ­
f?es/t!PnCJ/a- are I'!'/onv/ I'n ali de 'I'n ) c//~aTY7elrcl/ cercvlt/!' 5"m ~/
tlcrPlJer( ~am a 1- 30 MII;t C(/ /Cus SUb 2.. 1"Jurul c~r~u/o" sunt
1.C4)ndvctlJdrt:.. Imrt!dan{a e,tl2 cea. ~(f).n..

Antena /l'e rti'ca/â I~~ 3() 11H; t/w411W
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11n7e'na /1 L c.(//~al pentr(J 1,4' Mllr.

. In 1i".3. 1.11 se da- o a"t.enâ In )./Jt,eI?Trtl f,tI'M/k , ~v IlIJ1!/m~d .
t"lal â 3~6 m. !;e~ar~c~ 1nall/m-ed 'd.e 'ttP m es/€ /real"~;ihl/a'"

practic, $~ f,u~ un comproml's.'Partea. veri/cala se reajf~~â,Z;],~3f

yY1 ltl' ,l'n a.lli,~enlru Ivct:vl h d/s- \
ttinte mfll't'. 'jJ<lrt~d orizontal;} per~
m/f-e /vero/ la d""t';J"nt~ ml'c/.
II nfoena .Ie.ah'mel')ie;}zJ' cu Ct:/ilt< t'â/
fI' tritJ1 sm ';Jcil ~iUJ la·haziJ a1'1ten~i se
/"f~di)~e (In c/rcu/lde ad1lpt8h'e

ca ln Fi';.3., i8. PenTru d /ucrcJ si
/'I? din lJenZ-1 ,1l.est c/rt:vt'r est~ miJi

c(J)mI'/e)( fI' se C()n4l/t9- cu re/~e. '

Il;
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h Fre~l/~nte Ja3 ~ .rea.//za~ .1~tenel()reu /'na7!l'mea )./J, /ilnc}
o/,'h'c/loi €.I-e se, s~urtedz:..i /a r reZeJn~n!d se olJtt'ne cu capd­
ci faie ~rm/y)ald-, eu bob/rri. ~a.ueo m ~t(1)da" linear /cadlnr ~

Redvca"'nd /'nat(/m eiJ an1eY}l!.Î la JlImdTdfe. ,.anclo~ enTv / rama-­
7'J-e.de~tul oI-€ iJ un . In urmiJ 'fieurtdrÎt' dntena t1re un a mai 7YJare

sÎ o b3ncla- d-e. tre.(Oere J'na/ Pn?v~tâ, Oanfenâ Y'ert/cti/;f I'na1­

rei ele )..1.1(OI1Z? 'A) i'n banc/CI ele .ROm c1re rd7)c:)illY) e-ntul .!2%Jr~­Zlst.4nt.;J d~ rad/afle ~/Rn I /un1,'m-l!3 1tJ,6'tm ~/'o~Ci(da1'lt;i Cd_

p:J.cilt'vi de 2 ~R.n..,1. ciretrt!bu/~ ((')~~ensafa __
In fi~.3. r. IZ se 1'd ce () c()m!ar-~(le i'ntre ", t7ftOc:I-e/-e d.L ~eJmj>en sCJre.

CJ i> c ci e f
,t:/~,3.r./~

k h,!: J.1.lz.a dnt~ha yeril'ca/a- În >../" est~c~m;o/~ta.Sf./1J/·dFa­
(4 ~f./'N'nsJ. /''''!re antena ~; CVl"b<1 tur~n7u/u; este ?t"(/)l'fI)r1/~nil/;i
ClI('lIferea r.2d/af.1-. !/ed.e. ma')l/mj

jJ? ....Ft'1.3.'l,~2./> d/n 8YJfeYJ~ Se ;;'/~se~te dtP3r jumiifdt~d su~er/­

~ar6./n 6~b,na ~ur-entl.J/este mar-e~/ cPJ?stan'ij tlaretl noraat'o­z.~~/7>irQdrlre fl".erder; #i)m~re~1-e &-ula7J7enei, daras/g{,m~
rezC>Ylanf.a ,

In fi't.3,T.,I2 C. 6oiJl'nd <.ste.;:/ast1fi ma/gllsl'e antena'J>vtt?rQ
rad,'t3fa. este 'W'Ja; milY'e, dar h(f)J/I'Jd tl"-elJole $~ albe /ndl.J~ta~f;i
ma-/ mare s/ are ,t''era/-e,.,- malm~ri.

In h'g.:l.,.1.12. ci dIn ant-en'a 1'", AI'! Se ,4,/tJses~ Jf./WJatdf~a

/" I'er/«:l r.t1 {J n tie cu re7?lvl are v,;1. ,.i m i1r/ {I/:vter-ea raelJ'a7-a- e
mare. Jum~ tafea de s'u 5 a d"fen-e./ ti f?t;~t"efe Sl:/~dtd"''' I~ dt:JucÎ
ccnolodd?CJ.Te I eare $.-au rdbat.:J-t crt'z.""t.!i-1. Pr/Y1 f'r'.Rt'are cur!~

J[)m~tafe el,'" ~ul'-enttl/ .e')(/$t.en7 la Yd'r~ d~r aYCl-"d S-e»$ur/
C(),,1"dre I racl/.at/.3 /tJr S~ a1JlJleilZd' I'n )YI~7'efarte. b~5tl'ca­
rea t"drfului 31'1t.ene; settIJa.ie tac~ /'n ~-6 -:.1'-12-» c~mduc_
j;pare eI,n .~«!! 'n tre ma/ s~lIrie d/'~I'vse rad/al ('dr~ dU dc-elCl.s;
eFect. 0;':,ofc.Jr/1e lor se ~~7 v:!, cv lin ~~nd(,/~/t;r- J mar!'n d t:cl_

/.,ac/Mea eI,'>cu/v/ e ch,'Y'alent. Meteda Se numeste" ciLIHlt:l_
late ~rm;nala H sI' e~t..e.cea mai et'''ci-ent~.... '
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1,6m

10m

If-'t()ht

10".,

Fi''} .3.7./.5'

Pentru frecy-en/e md.l'j()~5e6ldnte:nt;i'~ 71?I ~re ~ ~ndt/cT(f)«r~
ort';:'t))1falt' m-t!17t/nofe fJal'~~/e cu. (ev/ din oIvrd/vmt'nt'v.

Pentyu J3:nald ele +1)1'17 tf) anfenti Y'~rll{"d !d- $cortatiJ- Se r:.~dl(?re3­
/lra a/'ntr-o te;;Y3 tnalf~ de1,I1f", i'n)';frFo! ~ar~"t?Sol' ~/xear';­
, "t;I!./(e 4' lun1! d..e ~-()(Om, v,,/fe~ la vci'rIV,./ t"vvn co:n1c1{"t;;r~.

In Fi,!.3.r. 15"sed~ ant~lJa~~,..lica/.:J Wi3fFSI3jD,e"fru'l'tJ/IttJ,!"f/ -IIJIJI)

. $(f)6lYJeJ are 3os//': re lu~~/m-e~ ele 127""111"
ce/ras ,,/!e ~ CîJrcasa CC/ t:tIIBmef,.u/ e4mm
(sau i'n d~r)1 cu ~l1ndcl ct~r Cu 11:2m1Y1(2~

(onductd)"'o! (tnfr;1 5~ c-IJYJet'teaz.;J /~ I'.r"~-e
d /-r ~eexperimental p-e J:!:;h/n.i, fe~rro )i(t/s mi'­
111m. Tre53 $e COrlt!C'tt'dZ.i 1:J raa/~/~ (de /',I"ere­
rat /'nal'{i1re de la ~~I)dl'rltre ~ilre .5"~vlun~t'_
mea de4,f'TI'J1 fI' ~ ;;u7,'2,,",

L1 m 1~,-f4 1-1 12,77 10,6'1 .f,5"
L2 m 0,13 2,13 ~27 ',~' 9,1f

An1t'na rn T /a ~()t,M"1 este lO tear'a 'f 30mm J tn.alfa- de ~"m
cu UJndtJ~tt:Jr or/~i'Jnldl tie 2)( 1tJ,5'm $/ -12racl":J/~ d~ 21.,2m Pni!il_

tale tf),S-m oIe teriJ$,;}1:JltrJctJ/Vt: Jnrena rez.(f)n~a~re 3P-!Fcf) Klfz
dar I'Cln~r/one~z'; .y/ ln 16tfJm ft' it(/) m cu dJUtbrv/ Onb/ /"rdnSJ1JdCl~

~nil'(/ a ,c,. -hl tf)Slfs- -!/ i'n c-enzI1e.$u I'eri(f)cire ~C/ tr~YJ 9Jnil(O/)
t'ondtJ("f~nJl (/rt'zo"f<11 se,c",necteaz2-/;z Va,rftJl Jnhnei cut/) 7_­

m el'd~ela~t/t!â de C(/)J1t:Jct.{ de C6re -e$t~i~'1at Cln E/rde n~/tJn.
Trd~.i ne! cJ-( h'rvl dof! n(jloJ1 .,)nf~Y1a r,~"'m.i7)'l! ye1"tt'~al.i" t7/-e tJ, 5"K).

,LI1- 3. 1. f.3 Flt-. ~..7. '4

Pe h'1.Jr'1'.I'f /vn~iM"'/e L'-'! ~/ Lz S'tlYJ7 d/~ e-e/-e/ mtl/sl'm~/e 0'1']­
t.oJ?~ v~Jli{'cde ~cor' 7:i1e', "u lY7/fci a :n/ena i'n T,. Pen fru t,anda t?/t!

,/Om" 1<1 d/Y'erst!' $curiart', L1 fI' t'2 dU ya/(f)r//e t.Jrm;i/iPCJre.'

o
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/)"I'.l'e3;, an!t!nei C,'; ieJ6,'ni ~au c(/ca.~a~/Isk lerm(n~/;f S"e nv~
rt1Cftt. ., In {'3t'ca r-e , oHfÎ ferM eJ1c1/C4Jrect ~$teceJmtenSdre. Ct?Y>?­

!:J-e",;"cI S'c,,,,/aY'eiJ c1nteYJe/ yerli~ille ct/ ~;r,Pt!U'/I.1le lararf)-rez/$"­
'I_nt.3 eI~ r~dt'a/l'e (~,.randdmtnrul) ~,.~ Yii/lJr/ mil/milr/ d~(';il-
f"II)~"ncl j,~~/n§ /.1 1>,:;%:1. dnteY}~/ (f'l~.3.:r.{3) ','
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Se da o anfen~ I"e,//'(!a/a- tiJC4Jrc/tll7J'/iJ-l'~ uS,

80bina 8~ 3()S/J/'re Cu tf;2",m bc:JlJ/nak I~(J
("arc-asa CcJ cll"amelrvl '3h?P7" ~CJ fJ.a~de Zmm

(~ca 26jU1t) Be/unii c!l:~'e{JrI'ze )a H~('il"~ ~t/r~
P"/-n ~m{J'lctrt.. Se a/~? r-rl'rele oj'JT/'me fJen hoRo $ m,'rJlm, I'n h~('are b 2ndd-" cLJno1dt:-forCJ/

de lJ?fJa'm~"tare nu f7't!'~t.Jle sa cJe!,c'-f~a$c~I,~JI').(ttmden5a'/i;,.v! y;u'I'cJ6// ;ue 11l1J- 1~fZ)f',cs/ r~.k,_
,{,se.sfe cltPar cJa-ciJ-est€! J?eYdJ/~" •

8eJl)I'na s/ U>n den$a1"rol se mtDnTlIdci ItJ
baza :Jnt;"e/ (d~ €K. Ia rnar7j'T'Ja btJ/ct:J)I)u/U/

5e fO/dJS.eft~ un 51$teJ'!? q~ reiCi/ale, .:Jrmi1turd

/;/tJ)w/{J/ 5i/u on c~n~uc:fC')r JUYJ$ de ~6 m
; 7:CJ/a ~ clrt:l'f ., umfra.~Teutat{!") ;1

1,6m

tJ" d/~eI s/mert",c a/,'""entC)i Cu l/rJle t:ara/~!â ~u a~r(.sci1-rll~)sau I'n "/as/Il:! J deY/TJ-e . il n-k".; I'n T dacit 5~ $edt~/"cul"kd Zi}

.14>$ {"a?ef~/e !,??/el. (Fi"!_ 3.2.2.7)130 .

cJ a...nf~YJ~ Y~rlt''ci313- jJ,enf'T'u /;(Jntl;} ele ,f() m" o!"n (-et1y; rp3tfJmm}

/uY'J'}.2 ck 1(J},I!"'m c.ob"/JI'n,J cI~ I{,,/fi/a .63~~ (({l=2Dt:JJ~ d7'e ran­
dament 2'1% ti ~dncla aI.e tre(,4lr~ 'd-e o/"tJc,' ~r"n1i3/' rn(}vsl-a c1f'~~-t
a"f-e'YI a 7n ~/~" 4c-eea 1;ti»fe",â, clar cu dl'sl',ozl1J"V d~ i:1/(,In~"re Cu
//,,/e (Fi1"~1. (2..e)7 ar< ranc/ am ent 3f'iP. A ceea!; ~Y)I"n ti ddr c-u
r-a.~ac;12te 1~rm/7)ali" (/;J Yiirf) 8t'"~ran ciCJIn f:''' f5"~;t" In 1"Cl%. yar/'an­
kle, s-a Ce)') s/tlerat &' r.(>.r.15!entei d~~/'erc:l~ri c1~ IfJ-n ~.,,.~fJdJafe li"
r~du s;;r ?m.bCJ~;}r/n el S/S1oRh70/ d-e rddi'tJl-e s/ În;ilt.incÎtJ-/ ele l~sol.

111 ,r;ff~3~1.12. F ~curfar~d;In kn-e/ 5-t1t'at!uT btZJb/'ntln4 CDnduc_
;f;ru/ r,e un ~0I!Drf din, lemn; J:'la s7/c SdU h'briJ ele s7/'(."la~ cv S/'/"e
rdrt' - L:l l"a"rl'Ul a"renel Se /as:t (p 'pl)rt,'un~de~ndrJct(Jt" /t,n';}r
S~v!:e h?Dnt~tlZ~ ti? ~a-~adlat~ ferm/na/ii". SUJ"r7u/ Br~ eh'ame_
tr..v/ 3-25"cm fn U1?aI-e.,$curte. A-J')I.IlJ?~ bre ~a.ncl·;t ro.art€ l'7)t.jf~S­
fa. 50/'''1''1(// dre cel !)C~t.in ~m l'n 4'1)"" J 2W1/~ 40 m Iar }?lI~a_

r-uld-e st/re 5~c;~se~t~elC!.ert'h)T!)1!al. S-a cOY1$taldf cii esre.

'f1-ey-cP/~ de OI') ~ndC/ef(Jr /(.?rJ9- 'o/Jrtl>xl'mal/v ale >'/2/ IU:J6,nai
eu j;a s et:1aJ~I.e~frr.l .a ~J,(J'"e~ anf.enii" i'n )./~ 7d.ecl cea ft:JrY1

?e~fru ~~nclfl '4~.lOJI)? ~; C~c1 ,p~»1?enfru 1r;'OA? ;eezlst~ntdtj-e rClclt·_
ati e .e.5fe mt'c,l, 3-{tIJ-n... 'i'. ImI> u--ne C/I'] c./"co/rcle CldrlJtCJI'e f' $i'sf~",de raoll~le"
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~

16%6~%~2~2+%2f,~%f,3%~.,~.

, '
lJ/'.rJ'lrilh?a, dera dt'at,~ . .a. t!J 17f~n~/ v-er1/ca le S eu,..t~ f-e e$f.e frac"ftc

la t.d Ct3 c/rs1ramaordenel vey-f/~a/~ ?n)./~ CI1mtlele. {Fi'fl.3. 1.3)
lCe~/s!en(~ ele radtâ(l'ea ant~YJei scurtate/a >-j;f (Fi·1.~t.l2..I»

este ~2~S2.. ~d .t1nf-e.n-e.( $(.tlrtB!L ;/~ )./tra,'n fi'j.J.r. 1Z ..q esfe -I41JZ~

la.r a.~nt~~~; sCllr/~te~u /"I'1/~ cI/n H't$. 3.1. (2. e este '(~"A.. ~/~t':~~dt',.dre ~/{zme/e dff}t1aes.(e ~(d I~%. f"aie:rr~d e ~1..~1J/~WJd.~n,>tn;c1~Vei'

Cfl.racdatea 1e.rml'l1a/;l sl•.;"'jJJd" maresc "~zISle,,tad-e I't:?a,cztu?f./ .
7Jt.J aUI:.t~rol~~;• .tJtd,/nd •.ck 'd!un'll'rt: "arel!l~n:ltr" esf,'Wlt1tt!i!V IVr­
mula: _,Itp = XL! Q • ~zlfid ei ()1"1i'm3~ste (dl»(jJ,~ul.!J~'kne"scurtate.

I:>aca seeeJnsra t,; o /ar-~'m~ mZre de b ;Indii la '"a"te/l,1 ve~l/~~/ii fi

!kVr~~ta- ~/.'2tP"!/ensata\)'I!,...,.ba1/1 btDh"7'ld2re tl..mt'e SiUJ e.~/gt';;-f/~rdert
mari Pn.J>i1mant(rc1Q!.d/e l:..urr~~J: _La ~n1'ena yei11C';}/a 1>1 T realizata d,"'ctPndiJ~t()r <P2mm'pen'lrrJ
banda ele cf'tJ»?/ /f)Y1l,/mea )'artli" verf/ca/e V f/ a ce/ei ~rt'UJYJta/e
O sedav lnlalJeld/ " de ;)f?iJ/J~~. /J.enTrf) IfJtJm IUn<f/m/l~ ~e
fnmlll(e$c t-u I/J. var/'rJ(iJ!~ Sti,,! arrllJalel/n/are. .

I Vm 910 I{(),5';/1,(1,542,.(2,~1313"1'111",f!J15";',(6
Om

1716 I 1'11312,211,310,'9,19K,§'f,8'1,2~/65;8'

II "fena fOiJl'tf SClIr/d/a- p-enfrv /ucn// ln mt:J~/1

La 8c-eas'/â- ,;}nt.ena !Jt:Jbl'rJa de CDP1I't'J15iJre .se mj)nt"qz~ la 687:.3.rau
la mij /tOc, l~rt;;r1»dYJte/~fii'ntl ap~?Jj>e la Eel. BclJl',Ja .mtt?nfa7dJa C~7)­
tr() fr-eJ"Jle si' cllbe /;u:lv~tanta tJ(-e tilt'ua- eJrl rn a./ mCJre clecil7 b~lJf'"a
'fr]tJ"i:Jf;g-la bazi. l1?oIu~la"'1d :,b();'/I?ei mttJntdf:;' /d hi1Zc1 e1re ~+~II
I'n 16tfJM, "T~ lIl'n J?{)m" Z ~ II i'n LttIJ J'J?./ 'tr5J.!fi l" 2fiJm!/ ~ z!)-t 1I1" -15"/17.

ReozoniJ7){a le 1rt!~V'eY)td dtfJn'/;;f se r~/JHazJd!',., r~TfU/ te/eJceJllc Cll
d1Ji-ene/, lar. Ieus ""ln/", - d/~~and.5flra (JI''Ii''mâ pe h(f)iJ/1?~:

o Yd;l'dnta de ~nf:.na f(()~r~ $wrt~/a,leI?7ru du1;;;r5e r~a//reaZd­
1. e () ye"3~3 ei,'n Pt bra ele SftC/d . /(In1...d et-e ~ ~J?1'l'eTJtro Jandc;d-e tPo"
'tiP,2CJ saf) I~m. Verl!edua se PmlaTt~ l'Y/ ~5e7;r:e,.1Jie d~ c;;fe
O({)cPJ. tOnold~tiJru/ (uE,ptJ."mm se !J(f)i:Jl71f!ClZd 'l'''raf7as(s~/('~
a/lJ'ltHt3te) ,e se1lnen7u/ ele la..bClZB ~/ C:u ~dS .d-e 3J ~, 12/ 2.~?i
,4/ P7»1 JO~ s;1,,!e~iB/e VrJ'YI2'ttJare. rr~cvenid d~ r~z,zJn;zl1fcTJ'e
Ojf)stea'z:..f) el/ml'}1:il1')d SI/re de la v~rf. &nc;fa cJe trec€2re esleE()Kl!z I'n J'() ~ I I()okf/z lI? 4om, Z5"ft)Kllz ;11 2()m s; ~tf)Kllz7T) l5"rn .

131
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A nfene veri/cale meu' /vn:l'·t:I~caY )../f

A/un/l/nQ dnTena ln '>/1 rez/sle~/a et'de /'d(:It'a!/e crefle/ r:,drJda-'
;nenrv 7 ~re'fle ~,. /mrJ 8"(C; car§ la () (,(fUH~CTJenlâ /J1dVCi,"Yd / cal'e

ffe/;tJle com'p~/,)sd!i cu. lin condens":;/tJr in sena/ 1e;!JilZ~ (Fi3:3. r.IP
Rad/akle ,/J rPll't' 171vlle I jO.,e !'.d'mjlnt, sau cI.oul"
pafrv J 1t.11''§!' de 'A/'t/ lniJllate ele la;a_md~! (GrtJund ~/d)')e). in iJtestcaz, f/enfru
f}da,tf}r~d d/rectâ cU c."al<l'd/v/de ~ttJJZ J CJn­
f~rJIl ren Iru ban";] derttl »1 este ti) te iJ ya-
ti 4-() mm /IJall.i" de 1" ,,,,, I~rrad/d/~kd(/
care 1t1~m. Pe)'1f7'(J band:J de 2CJh1I~aYd d7e

!;~m ? 3~mH7/. /ârrad/akle 'cdTe !i;2Jn P~n­
Iru benzile OIe I~m si 10 m tea"Y'(J esfe

- t/Z()I1'IPl, luYJ?;; ck .3,J?5"m . re~fi!cf/y 4.15""'1

fi~3.1 It la.,.. racl/ale/~, ~.,..".,re$rc1J'Y 2, ~'m- C41J?-_
cknsilt()Tu/ 'YBrlaJ,/1 are ~a.t~c/tfJ!ed T»'i)()md

2~,,-If)()- 131>f/ r-e~t~ctlv 1d)()t:1:) cvd".sfaYJt~ "J?/~fl/-};Tr-e!lcic/:
A(tJ~,!"r~d h~re/t'('3 este d-e 1;;J cO/2~->. 1;; tJ zJ'A. . .Prilctlc se

~t//(:i!/.. tJ n U'-eP,CI i!nt oI-e > (..0rts1"e J ~ Olre cr-e~le ~lj d/dmetru/.
jJeJ?TYlI f, ano/a t>!.€ 6",/ B!1fenJ d re ~'31)11 teClyl" ItJm~ /ar

;8e/'a/'f!e;4 I:Jt/ca/i' ele eal.e ~,6TJ17+ 2mln,

,Anfend " L eu/~dtl'pentl"v Irandd de t;ePM~ NS8{)'r ..... . _"- \

In ,c,,? ).l.IS sedii 41:~;,t,:;t;;Lr~1:.~:~~t:::~:~~m;w_
ti~a1a" f1'-e~ul-esi" t;~ cât m./ r}?alfa~ clar
cel/jut/'!, -/2WJ"/)??fedan!d esli Z: {)()""J'R.a.

Pdrt-e.el '" eluctl'Yd S e C?~mf>e~$t!a z:i C~UY1~nc:ltZnsat,,;. q~ cc~ 1. tP()()~F:/fnl~»il / re-
hUI(! sa"' a/6.e /)n 515 fem CI-e /'cld/B/e.

I. II-Jl/ste;'TJ r1 . raloa rea cCJ1?d-en~âtLJf'(.Ilu/

-= ;:''1.3.=1.18 Si /Clt?:f;'YY)~a dl7t.en-ei serateo6tln-e .
i( u 5 sub "5': LV iljlJ/tlJr,// unul fran~mdcl

dnlR.na. Se pmat.e h,/t:IJ>i În t"d!e be»ztle .J?eTJfru b iJnda d~.PtO m
C}1?fe~d ::Jre 26',lm it]r ~~YJc)~n~at()rlJ~ c~a 5"5'(}~F. /1n'lend rJd/-
a r:a s/ unele 1,.4?1a rizdf~ ~ ri'~~ntal.Iln1b1i1 !uc.'iazâ 1J,'" e 5 t' c. u
4Jn $tntgUT'r-.cfdt'aJ clet.~3"", ÎYJ -I6t:Jm.Jdu 2~:tm I'n ~o mJ5aJ.C1';~tJa:

O va" a",ra B. a.l'es ~I anf.t.n#l. are lun'1/1TJea fDtsla ~5"m iar
c()ndef1sall?ru/ este 'Var/alJ//) cI~ Z{i()FFs/ J€ s{'lIrt~",.cv,.teaza
tn P2nc(a ele ,l() m (.~/ma"sll<;),hi'",q I'n I'vY'ct1vJ'Jt? fn bandc7c/e1'() m.
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Antena verT/ciJl,j I'n ~-'>.IJ'

In ~'1.'3. ':..2() S'edau d,'a1ramde t:k rad/a. t,'e ~n;>/d n vt!rn;.~1ale.d7)­
t~Y/-(!1 Î'Yl ~ A/I' (tOIGZ~)..) ~t.I 8tJd-e rad"8/~aF/ataled/Pe)'l'!e ~t!J/u'r(I

1 • ~

, 'I"!,H:. ~.'.19je da"' c/"il1,a'!'!'i3 cl..e rddlat/~ '''':'flel1 y-t,:f/~i11 a d)?~'f-'1'41 'Y't"rt/~a/~ In >-12.;revar.uta Cu ~o rr1d,a/e In 'A/It. SeeeJnstafa
I ca ()n1h,'ell lol>ulu/ de riul/e-

90 tt'eart:. 210 .Fdlcide 26P Id
1. )..l" " /,'Bn-t~na ven"~fl i 1n ){4. "
"'/),'5irt',Juti'a ()ncl~/ sta h'iJ-, .. t

" are cI~ (!oren/ estR't()JV'"
'm ;}-fate ele ~t'?ll/$ald.i, cu !

'Jr)tl)(iw, ICi m'lkJt" ~/'ml'nl'm~
Iti rar!!,' la bt1Zil-' UYJc/a '
51{}!i~l1arJele t~J?5Iu»e'are·

h'9.3,.1.,.(9 max-t''YYIe /a ~â.~ffZ~ anle-
. n-e/ {/ )?uJ",'m /;~.ml'.lltf}('.j)e

';c~(!a w:e~(i~' rad/ali, care Clr,cu/i f.r/~ ,sttJ/ {S"/~.:.'''' racl;'akj.Sunf m)YJlml la haz.a dn'l€nel. A-ensllat~i1 maXlmil il cure"tulul I

;r:rl'n s(f)1 este 13. d,'sta'YJf;J q 36'>..' nfa4e b 2za anf~J1eÎ~ ('eetl~tt
t'm/J.vn-e fh((fJ~~"ed,!I~tt)1' rad/ale m al Iei"!!," fle (),4,~,A)oIe ~;if la ,
a n 'tena 'Y'~,.t, ~a la' In )./". lJ~dret4! ma;( 1 "7vi curenTe/lcN ~t?~~/~

la /'n altt'me m~f'eI 'Z.4)na ~re~JI)d al,'" jurol anfeJ')~i~ cI-e r~/'I-e,ded

vnc/t/4)T re Stf)// 5-e aP/a- la d,'stant5 ma/mare ~/ l7Y1I'U'YH! rac::b'a/~
ma//un1-l, de celf'ut/n ~tG >.. .

Un jD/ltPn Îh<lltcl~ C~d Z~m s~l'..tOate~/tPs" Cd CJnf-eJ?;i v~r!i~ill;i
l',., x/.2 In handd c/e ';ttJ:m of/ l'n ~/'t/'n !rdm, 6a&a .f,y"d lZ41/Jt.i
c1e~1 Vti1""aJlJtd l'l1all;Tcie ~~d 1(()h'/ este bvnarenirv 6eJ'Jz/I~20~t'
4()m.. '

A»1e'na v~;f;(a/;t In '>-12se al/m eYlteazâ la hazâ cu ct'rcu/t ~s­
~/laY1t oler/Yilt/eSiiU cu //},,)I~ I'n >./'1 ~e/ C8Iii/u/ II? st:uyie/rcul1.



In 1;1' 3.f.. 2(). a es~ ctla.,rama cle ,.ad,etll! d~a~?ramii"I;: CC1r~
dt'{'~r'; ,L',;arl2 fJ vt/;) d.e ell71!/'"ama ckilsvl"'·.;} vnvila'md~f ~erhc.f
ct)n cllJct~r 01/ de d"'~1raJr)~ a71f"nei (jrtPvJ'Jd pliine I'n !i >"/ef.

~n~r.31'a e.s~ c~nC'el'Jlt;i1tri la vnflh/uri ro/ci I l"v tin maxt'm la
UP151h/u i ch fjD, c~('e este al'l,'~a.,./a /,,/ltJy)/~';'nall/de rad/alt 'FcJ­
Z/lYn e eI/n unde m edil ~/la comun/catlile 113mii,./ d/s;ante In
VYJale $ eor1e ~/ vii" ascv.rte. tJrt't'ar~ :2rn' t'iJ!ltsfed >o/cJlul; .z~h_
?Ia yer1i~a/.i I'n {fAlI' /'ddt'aZd' Iii vn?/;/vr/ ma,' m/~/det';il a 'Jt-e-
;?t1 1...1, A/It $«V )./2. R~d/ap'd es~ (f)mh/d/rec(l~flrJ/d~ _

C~fli9'.ul .:Jnh"ei lnj-)./tf este c/-e3dl3 (eli! a/OUd-Dr/l'..ufelVa) f'd( dde ~n"ten;;) l'1?;.,.>";t f/01~ {"l'a (d/3 ht,ide d/~dul ;'nAji,)/Je»!rtI
unj>lS/n d-e f'dma::' f>er/'e~r cc:molvctDr. foiv( de riu:l"a!/~ max,:
m.d. este f~a,.te 1711vsl; In on 1/;/(/1 de -Ibfl~vt'N!a st:"iuk ~ 3dS.

In h~.3, t.20 b e$~.d"'aff,ra""'d dYJ kne/ 1" 6">"/.1' Cu 0tJ rild/~/e cleil­

S"lra.. tJnv/ ~ilm ;}"'",t h,c1 r~e ~lIn.:.(~,:,.ia ~",?~'"r:.Cl)t=~m/>..CJ..rat •••- c/./ •

~/a1Tal11a de~s(Jlr.i1 V'nUI l'aT176".f /d~ii/. (/In/a 'n!r't!"rl/~t~J.In CIU_da rao/hl/e/",r) 501u-1 dE/ai la di$tsTJltl-de a7)/enil) ?" ~(!U)d Fr-eJl?e/J

~ "'tt'JdClC'~ o lnait d re a 4/xJ/tI/ la -1~"'~,. t:J. s(c1'cltre d I'ul.eri'- cU ~Ci:1.S-d8.. .

/Je.agul'ra vnol' sol meci/o (;-I'tj. 3.'l20 c) ~/ a l/J?u/a f6Jart-€ $a,:ac
(01' 3.1. 20. d) d/~'1/'amc1 d~rdd,'a/,e se mCJdl'/;'cci dra m ÎJt,'c) ~d~-t:
1tJ/ dep.en/'"c/ .e1.:z/ 5~ md./ h?i'c tv cel ~/.7nle»~" ver/t"cille i'n >'I/t.

3.1.1. A nte n'e Gr()un d PIC1ne rezt/n;;/Jte

l~Jn7~n.ele 6r':JlIC'c1~/a)7eJ.ed";'a."tdl este $/~v/i11 cu ~ rdd/'ale
Iln1~" de )../'1 I i'nilltare )11u/? de la ~ odaia cu CJnten el. Jnle'l1e­
le ?iP $vni dettJbicei?n '>/~,sav fF).../tf. Jncl/~.anci rad/a/ele an_

te.T}.ei r;~ ln~/fa-d~ ~/~, ·t"m~dan!d -e/ cre~te de Id 36 J2ld 7tO.fZ.
~81?d !n~lJni1re.d e~f.e Cl',d 15'fJ ,!.atiJ-d-eI'//(Jn. /nvYJd€.~.s.a/r(e.,
COP1lara,,~rd~/'atla la lJ1?!hlur/ !,,'CJlt1nt~ne/e ~Psu(Jf ~oml'-etl'llve
evalle lIjJlJT/ de ant~ne (vezr tabe/vl)

lifU/ a "ten't!; PrtPcente. de enerlleraf'llat;f%
0_ ?o

3-12°3-20°
6rtOune1 Plane

15 >"/R306,~O
C'vblcal (),vad la h: A/Z

305"0g()
Gro tind P /an~

>.. /"IZ335'0
Dip~1 p~ )..12. /3

h ~A/Z21230
Yd5l" 2 e/~m e"f.e /;1 h:- )../Z

2;-15"

P.eJ1fru '! nu oIe1rada cI/~Z,amil de r()d/atJ'e,~/io)1u/ r117f",qe/ (jp
tre1Jtlll" sa a.,'be /unji'm/ oh'r~rlle de AI" 2)../'1 3>'/1,etc /ar UJeJ­

)(/d/V/ $.;' r/'.e 6 4J/Jl1?a1 ~C1 St:Jc Rr l.in'Jc/ .b()"n ~/e. C}nfron:/
AntRna GP '?n >--/1 d/'e ~clB l'as!" ,ca(ri4e41/Jo/{//ln )..12.
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Antena (fr6/vn al "Iane l-I/t-ZI-U'Mllz wro cVW

1". li'v-.3':r. ZI se dO-r9,,!ena (jft /'n A!'t i.,,~/tala~de /a seJl)cu.lt rdd,:'
J/~ or":r.~ntale i'n >It. AJ?f~"'d r~r~a/lzed~:i elt'n tay~ rp J911?11? I'n

banol,a ele'ttf)nQfi 2.~m $/ ?Zt:Jmm l'n 11i'n-Jf/

./(/)m". L un ?,.'m-eJ, a~t~n~i ~~~e 11J,25"~..,llJ ffl)>»" ftJ'
_m 01 2t2JY) I ~1m...111 111m fI 2,~'f1m u) 'IlJm. ~a-

dfa/ele sunt d/n c~Y}cllI~/~r t? Zmm .s/ dO Jun?Î-
m/le: ItJ1-Y;... f:2 - 3, 5".,.2,6 m. i.

In cl/",art'a radt'ale/()r /o "DD ~/'cf,,'ar reclo­

cereti /,,1' la Ire/ (H8~t),D)mar-e!f&, /'I?1l:!d(jl?,ta
a "re-ne) Id cea 5"~.JJ..: SI'l'nbuYJ;f:J-t~~7;;, .!l,d'il-fJtti­

rea C{) Gf)a.xla/u! de 5"(().f2.. L(,Jn~i'm-€'a r1nf-l!n~/ s>eca/~,J!eazi c()fl,rmula tCh?].- 11;'1Fe/Vlllz.]. A,,~na se i'na/~a cal-
mcl/ mull ,bt!nTro d ev/fa <Ji,s6/("IJ(i'a .t!nt>r1/~· În sol !/ela1::.6i;/.J

A-nt~na este PJt:!nd!JJ,ancl. feTJtrv t"tPMII~ ante"a are t3.1'm ,,;(I"Jr1J11 Îsr
rat!ll81-e/~/l"â.te 1,-f"Jm{, ,4nfru -I-I~/o?lIz d71r~n.33re "R~m ,p1()M~n /arreJ­
t:l/a/~/'t' ~ifo~ ,~ em ,; ~mWJ/ Îf)e//nft12 la 4-5"p..

In Ft'1.3..f. 22 seda- d"1ena ~p rt:<J/IZ<1~- ;;, .• 195"fek W6 CV'W. .
,f,~ii eU-m ckr",111~'n )../z I'e "enz/,d/~rl­

te Se f6)f le'l:J /In 4-eh' ".~tleI i1t:lm/(a"c/ t:J

()al'ecar~,,;'YItlv~ta.~ rec0:vei, ~ic1n,te.­
n~/e (JPIn )./+ se t~T/t>'1.d tl?cierlv-atu?
feara ant~nei ,lJeTJfro 1t~4/('m {t/~~ 1

~ust"'11-e~· fevlle (5/1U ch'.=Jr. (I'nd"etil8-~_

le) f)rhn~7([)r.Pi'nfru Zom$l·ltJhJ. Lel 6~­
'Za te vIle su n7' fix ,;}/el' e opla~';Izd~nla
h'xatti I'n 1/.:i'rfc//;://dnr/lo/. /~fl'e d,»f~ne
dJ$ta1?tir~ste (~-2~ cm. Rdel,ale.le $U"t
c~/ l'.utJ'" l"âfe dtlUh~t e ;:.,.~car-e "and il' lUT}­
&/lmde J~r f;j'n4 t:u 2,6"~ 'h)Jli /(.Jn?/~­
c~ta n t~"i!J 1~S't~~r!'JI';i,ti l"'ne/,'~ 'ilte.

;:>.enrrovn r~1')dam~nf ma,' mare a"fl'J?C}

fJ-enfru ZtfMIlr..JeICln1.e~te.~ 2/~"'P1 ~/ Pn fJ.,vnctu/;( $~ ?YJs~rf;;­
zi ())')c~nclensa.fc,,- ya,.,.~bt'/ de 6"()/'F./ar a"ten~r~fY'~ 2"1?1$e
lun~~~te, la G,lm fi ?n pvn~ttl/>' $~ rnse,../az.:z.- ti" c.ol1d~$a-f",.. ril­
r/~6// de 1()(),F. LuntPm~iZ radia..klor $er~~~zff fi? ftJZljlo nClI<J-.

Id /YI 11'9'· 1· '1.22. b se tii rar,'dntd re( ;Jl~tJ/CJti
I W7 ~~ntl'u .('t~Z(~21 Mile la care h~~;;l'ed"l-~-

ni are IO)')1,/m-e;;; 1J,2/~ I /m }(da 'lI;; ere ~.o.
fi OI) c()nC!e7?$aTI)" ser/!e/2 j,d2.s~ ~dre
cpyY1I:~~sea~ reacta1Jtdl;"du~7/vJd ;;17­

fe»e/ a/uny/te. Cond~,,~at({)iJrelest'Ix4
rea I'~d_ d/r] ~ v('~Y' 4"e ('0;1);,'0/ #rt!J~1 C'~~
5u/!tJ'rla leI? $1tlnl' m. ClI'jY)jjrl. iL i.J n 1J' mI k
Itt>t'ca/~tJ/afe ~,. /u"~/m,.1e r'ad/a'l-el"r ~e
re?/~azfi dU!a- /-Yl51ala~.

~•
~

'C'
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A/d 40fO60 17030 I-I()o.(5"0too'

K
4'3~49449f3141-f6495" 14'6'24'5'60.9(,2

5/'111

, Ac~a.~Ia-IJnf~n,f secla- I'n Fi? 3,1., 23, ,,(ele 3ler; c/i'n, aluml,., ((/
, \. ti> Z()mm Se IiXeaz.1 ;:e ~e/ati' 1zolan la

fi'~3t~ i'n y;irtu/l'.l'IoY)u/u/J d1Sra."t;:; d/'n­
lrt -efe FtI'nd m/nlm 30 mm.
RacJ"a/~/e ('ife dtD uâ ;:>enfrCl A7.t.-t:~e ilJan­

dâ, 1Y1e/ln~fe, au /vYI'l.lw)I'I-e de ;;2-?~6­
2,!"~m. R,;}(5J/l'a/~/e nu 'hC ~&Jntf}ete,u
~arF(/1 jPt'Itf)Y)(/~(// ?t'efa~f!~ ',.

A"tend Je a/tm·e·nreaza Cel COflXliJl eI~
~.J2..

" ,Pentru a /ut"ra /'n !)be)1~1(1't-t.t-2(,Z't-2?
M Hi) Se. f;:,1(()f~S~ lnC',j· dfDUa teY,', /f/,n9/ ele
~,tlJ5"m~/ 2,96"m / si ("il., c/cu,frt7ci1 'ale JU1'JJ/
ele It,!,m~" 3,1:)1 rn' la r d't's1'aYI ti} a,'" Ire
te v/ 5~m ~r~~1.ehJ ItJtJmm. ,# nteYld peJ?/rv
2{)Tnar~ iaz:a /~afa- h rdcl,'a!e~/se 8//­
mentea~ euol/?{f)Zlt,v 3i1»?cJ k»1 ele -I,'m,

Cu ~nqe"~âtQr 'Ya}'''a~l'Itie 1!i"{)pF 1» ser;'~. '
I

In ,c;~..3 1_ ~.t. $.e~a""" an"!R»â (iP i'n >-/~realtral.irev/JI"'/l'Jn

I~al la /'d-,nan! ma/ ./'na/f d.e(~t ~/~. 1", l'un("l"~ cI-e riJluJrft/1, ., " AIJ 1 V nole ~ $; l el >e /'au i'n mttr,;
I-d...S(! 1â>eft~ ctfJefi'C'''i'ntuI4e scvrtar~

r k 1'". tabelul, .
k, AI"

.1•

Pilon f:bltP ,;/ ca 8nl~nci (iri/unei t>liJ»e.
"

Se kJ/(/)S~k, " rad/ale 1n >/4 .e r-eYJTV­

al tru/!'n ale, i-nT.ers-eetl,Q /:1' f'ti'ncl

. . p" 'e~ fer,'-crtl/ 1'/<{f)l1U/U/, J.i):'d!a.,- ~ u
,c,3' 3.1. 2.+ un IZdJIJ/;,r ele I:~/"n.iJarâ In 'V'ar/tiI

et1(J)IJv/(JÎ e~,.~'Iao il nfeJlJâ -:lrlff/: CI)­
d~"a~lJ/,;;C'~s(-e"â !~~~86/lJ~ r:/e CJ)m~nda BI,.~tprcJl(Ji ~e f.0ze'iJ­
~ fN 11,"ten iJY'u/ 1:'/onu/ol, $,Ju I:,.e eJlt-tr/or 1 (tP1Iec7a n'cl errCl­
n.ele. :;J.eesf~rn~aJ)le oI~'nmt!fro ;n metru la 1://tJntll m-e~allc,)
~t' mal ales I n cir~~'Itlll' un etl/lot" X • In ar~.3'f l'a Z' ~(J)Z1t, a

/:lJY1ctv/()/ X $~ 'mu'fg -expeY'/me,,/E},/ Mal 1u~ e;oI,ati" t!u 7«d/'flJele I ;>an'a $e ~.6tl'1?e RuS ml"t'm J:~rreeveY)ta' e/()r;la~ \
/)aeci ~ u S nu $~adeStJb 1,-5; 'dai illl., rea se ,,~qliz.~azii C(j

e/rcu/I L -C'l /i'!I_ J. 7. e )./),2t:5. f'nt:i'1J1fJ/;itbrl'/It/J1'}ell d~ i'n\J.i'rlmea 1<. >-/" 1 ali'me1')!a­
re a lUI ~'~ f1~t{! ~lj c/lS't"ZllI·V'1.ama hfa- ek s/5temv/ d~
rCld,'ale câf mai b(J)tja'f, ele la ~a'Z-â.J ,



F MHz. hm cUmm tl2mm /)mn)

3,8

11,22.
,

1?f 25', ~2~2-
·-7,2

9,~8 B,12,'.{~-2,"
4(Î,1

6,28 63,5"9-It'B

(4,2
",6 "" ,5'6,35"7&,2

(B,t
3,63 3;~:r1/"B",

21,2.
3,08 3/,7~'tJ.8,

Z'I,9
2,5"b 2',13,844,'1

29
2,25" 22,2-3,2"38,1

/)lst~YJta/) Înfre conduc'ft;tlre/e d"fid2 se md$t;~r:i/s exler/orvlkr.
Ânte';'a c9l'e IJanda de trec.ert!' m, (lt' larfci deeil6P tJbls,nv/t.

1.3{

A nt€.nd c;rtf) tind f> /~he 1Pt).r)~pdrndtDll-------~-----,---- - .•

Ac~~sla~~nle)')â,se da- În Fit.,l7.2'. EajJfY)vl'necJ,'" d,i'''!v/... '
" ",' Y;1t:!' 1 ·cJ-e la care St:. ~/tOsesfe fi) lalu rai

" , ' , eeala II;i' fii'n d j"nll)cu//'; 'c{j vn f:J la n ele

. t ,b,am a',)t 1 c.u ".,,1 d~ '!U/""4~-el.etfr/c-a'.." d1 ' I hJ dt'am etre ~/-e ale ~r1dc/~fiJ;n"t-ltOr ci{
h si tit ,/mt.eolsn!iJ anfen~'i' ~S~ ~C'il l'ttJJZ..

1 Pen1rv c9 f)l>tl)')~ "m,~d.ntade f"().f2.,c()ndt/c"'~tr.l1 d.f tf'ehUle:s;i'.f;l' de 6- r
t'r/ m'6; '1'-"5 &:Iecaf d 2, lJ/me»st'tJl'JI'/e

;;eJ?fru (i/N r/lt! f're~y-en!e Se t:?!8(/ fn
H,#,3.7.25 tabe/.;~·"

Antena vert/~ala (fP cu traelj3entiv Z.f-2JMlfi F3X:t.

Acea~~ cl11feni seda-l'" h'ff. 3.1.2' Ea .!lt/'/ca I'r,'"c/{'/ul af)t~ru./
W3!JZZ. ("ref/rlul ()$c/lf1nf dert'vat/'e (fraij
"~l:.()nei1ri In ban da ck 26' MHz 01/ se
c()mf.tJrfi ~a tJnlz.~/attJr 1 sel!~r,]'nd la/ti­
ra Cksvs c1-eC'eade;"$.fn 29Mllr lu.•.
t! r~tJ z;r oI~ tir latura de j o~ ln 'A/4.. /n
"2f MHz ~cY)eieYl sst()lYIl av~-"d 1'-e«et871_

tti WJal'~ Con/~dZ.i dQilr Ot)D/Y'd, l'a-re

1'/YIlreunJ CCI /at/)I'~ ck St/S dlun!~!t€Cln­
lent} I~ lun~"m~a Â/" tJenlro 21 MI/~.

L3ttJrl/e CJ,,'tene/ sun! d/~ teaYd ti2.tJPJM •

. La J,t!1z..i a"tRnt!J este fi'xat9/J-e ",o/cua
/zo/a7)7a 1nID"fCJf,f I'n -ra"'rfiJl tl7'O/~/,0~.
A,,7e"tI are c!tPuirad/ale. i''YJch'n~te la ~~
,enfrv 2-1Mlf2 (3,'111) 1/dtP(/a t::nfr(/ 2tl?/k.
cI~ ~;}Ie 2,66m,IY'J/re $ec/i'Uf}/lea"t-e»ei
.re l"ir«Jure !'cr/a! O.6t!J;,l de kl'f""" /a__

~a"'cJ ~n ,."t~ryald~ tOm»'). B~IJI"a d"~ 2 sp/re cI/n Ct.l43m»)1 h?1-

')/mea 60mm fi d1·a?YJefrv/ rOm»? Ct:)~c1en$a1,;rt/1 ~"e 72/'1;la
!eTJsIOT'e mare $,,'/,~at~f"i reCl!lz;J1 eJt'-nfr-tJ btJt'a!J" ale 61~llJc,,;z~,iJl.

lIII('l

-.('1
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./' ~2S ••• JOMM

~/~.3.7.28

!
.••.-

LfC1

! ('2. l2
Itfmm,

Antena ye~l/~i}/,fl tiP cu trapvr; penlrtl 1-I~2(-unH~YtJ3t.Z. r ._, ...
In Fii. 3.'- 21 se ci'; anteJ1,'} rert~a/.i cu frafurt"l'enTrv 3 !J~nzi.

S.ed/(Jf)i/e ti,'" 1tCJYd- .se JmlJ/;,â ~CJ

oa;'e ele Hxtd/t 5clv 1~f'/~n.Tr~J>u/
L., C.( fJen1ru 2J>MIIz are tin C'o"den­
·sater q~ 2!jF /.1)('1. l3d!Jb/;,a d"~ +
$I/r-e- d/" ~i,.m3oUcVf.r;' 1ZDli1t~v
I>-/;~,li·f.' 7 al dT(Jrate I t' t/ dl d m e*1/ /
, !""mm, L il Irifvll't'nlrv z {MI/r.
~2: 25;F/~/CY iar ')I)~""d -este la
/el c t/ L f) da r ;)"e ~sI/re.

Tr~/t/n1~S't' r-t'?ka'Z4~ .I' Ia r~~e",Pe
;;~t"V'~"tele m(lltrlc/i'ale 1"1!Y)~/­
leJrd/e 2rr,,2IMI!$,. tJv;;âml)1')­
tart'd an.7.,n~i s-e.'ijt/fkazei" lrc?­

I:.vrl/-e t(rmar/?Jd ;e{)~PI,",'m
I'n fi~(al'e ~a»d,j 1dp-oi .re/~I-@-

;e-a-zC1 •

Rad, iJ/e4 , carol'dtJud"ie h4t'd re
6e>nela, q/.l /vn?,m/'I~ d/~ J;2~m~"-~~-. s/ 2.6 m s/ .5VY1t /'ncl/nii-, ,r" , .'t~Id J,i"P •



1f,2m

(39

/nf1,,-.J.r.JO 5~C'h; 8121-eJ?:J ~Pre~It'%aia­
e//n ~!aIIHl"cli de eLJJ,rv.. IafeT ele 25'"m mI
f'/~ ti la. Cl/ SCt/)t'i d-e-;s/o1?ttu/ V"~/ vnd,te
d/" fi '6 r;f ole sfi'cli': If a CI/a/ele ~1.1 n t Pn­

~/"nate la cca 45"j eI,'7) ctPI?ducft,r (uC

" I,~mm I t:r-elt/nJ1/f~ CCI corzI d~ 1'):;/01>.I?(/5 i'" 1>en ZIH elot!. 21) I (5", -/If) ~/ 6 M

'-$Ie reslecf/Y' ~1 I 1:2 I -1,65" -!/ -1,4.

4,13~

\

,
I

Ant~nd esle ~ t~;rrd-?4~'
·mm ln-alld-d~'"'1,2"7. I?ae//
alt '8lele Sunt olJ"'~()n_
clu~tttJr t;J ~~mH}. Tra ns­
ma~/ul este vn ~,.,.t'u/'I

..,.".- I t)s~/,/~ni oIert'vqll~.

J LI a I'e iml1'eV;'.1-~vL 2. ced. 2~ff lir L 3,
"'1· tdtl~,al c (8 ~1t. P,../zt!1e

1 20,6m t€,,{t,.~·(cmvtato/'u/dtJ"l(/s~ ak,., €;<f'~r/-
I roenfl)/, beYJf-ru ;ev S

________ -1 PI,',.,t'm ~"n f-}~~ar~
rllrt!lT)~maci l"'.1-Dan da. (~nol~ f,8' (l-
i rul rar/ah!'/ este CCI

1 oJ"~tanttf milre J~fne

l ~/a-ci. 'Am,er-m~trul
I UP1 f:!..a(e //~S/; a ur-
l f' «tI/ 'f:J~a.ndu-Se du-
1 4+ rri m ax /mLJI -f'YJd/ctlt
I ZI; d-e U />2 •

. i L.~Tx! ~ '/J Tra7?smacl;'v/ ~e/~dfe
---, 1" m~ntc9 ch,,'ar În efo-

I j'J/ j:"n~/:.lun~'m~d
1-. ------ CJT]ten-e1 s,a C(f)~)(I'a-

Fl 3.1.29 lu/o," aS/~ur3 l'~. tftJ~J
. ~()m, 2(Jb" , 15"m~1 I{)~

ma~t'"" de feYJsllJn~ al vnde,.~tat/on(lre te c/rt'l//Tul (D$e//;;n1;
dacâ F'tlctorC/1 oI~ seClr7are al c~«x/a/u/v/ este k= ~6'.Pen­
t1"(/alt k I .tz ~ (It 2,5"m - t-t)xJ< ClYJd4. K ~s~ cel real.

~,~

~
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~
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rr> h,.3.tJ2.. 'Partea -ver!/tfJ/;i ettt o (ea­
ya x /" ~i1I.i / u"1a de 6,5"m cve:"·ame­
tf'tJl 3" mm.J/2 n ~lJrJ ta c./J ~For;d-l! cfi.l'""n./fad/a. k/e iti -n'O m ;fr ele '9 S il U -IZ au
câte {,,~m. Cu E 91mm 1'nt/nse ~rl­
'Z(!;,,!;}/ la /d-~d cm sle -a~u/,rasolvlv/
(sau t~)"ase/ ~/(f)(,u/(/,). In 2.PMHz: 97J­
fena esf-t I'n .fJ'~/<f I I'n 'ZI MilE esf4

a.l'r~ate1n >"/2. iar rn flt MHz esf.e
tP,3~X} ~â~1i,c1/Firnd re?ect/v ~--
" ~l 3 clS el. Ii/Îm~,,19red $.e rilee ~u
C4'ax/al d-e d'"tf).f1. -si franSh?2cÎ.

8-----,
fiS J.1. 3]

Fig.3.7.}(

h'1- 3.1.32

H

1

I

/'Jh,. 3.7.33 S~ c1aa~t.ena deIJ8nda-F'~ar142/a'-ff;- d/'scoH/
I'n ,~~t/(/ne. /m~edaYJtd -ei/

. tJ ., l"n/~ d,sc ~/ yar~t/I." tdl'dt ..
:s .6..- (i/ u;nV/VI (6}e~te c~a !)~.n._

A ,i"na ore II t:"a!tij II .3dB
fl ~d,"a1reJ mi de rdd/at/'~
fPmnl 'tI,'re~tI;'n ~/a: lod vn?h/""c. (a/cfI/v/ se Fa~~ C'v rela­
tiile:
,5: (),3'b lJ: ~?-8 «:6o~
G ~ 2z-6 flLMJ =- T2/Fc""lHZ-]
G-=(),166.fI . 8;G
lJ/scv/ si Cemv/ t~/~I rea/i'~
~"d/n (ey/ ~dV ~4'JJI'101(/cfdJil~.

1/tt)

AntelJ;J 1/et't/,ct1ltJ, 6P p~nlt'u J'(). 't1J,2(),I5"sllllJ", YlJllJ:J
, ,. ,',-o',.. ,', .

Acea,tll- Bnl:eni se·da l'n h"l- 3. 1.31 . parf~a rer'l/('(1/ti e$t~ <J (ei/-'
-v;f ti> 35"W'?n cu tlnc*,ye d,'?') ny/on. ,
Rad "a/~/~ CJ.{/,c5 le eJtf)lIQ- / /(,1 ng.-i'PJ I 'Je_e

l,'Im ~~m, S""mJ 2,~m ,1,6m fi' ~2 m~
il 1"7YJenla,..~ase rd('~ cu CiD';J1<I's/ IvnJ'
de cf, +"" >il(,l {6,21n $flU 21;2m. ~i
Tra)J7h? dC!.



Ant.e}')~ d,'sc~" pe",frv {,/us,

/f}(} 1.00 300 ~O() 5UO 500l,lHr

6 r
_ Fi~3.7.34

-

-J -if

~

----~--- _.--
1

o

3

2

5

It

d.

ln. Hff.. -17.~~dsed8- ~,;ti:ndfI'sUJnl'-e7J7ruJlC!1Y1d 11J~-rd()MIIz s,/
rt1 TI afi.;! te OS·/-", ~c~.as!:F,,?:Jf;l"'(,citi- a.', 3'1t_b) :'....; .

Fr€~y~".td de. IlI~rcJ mt'nl'mi il ~nt~Y)'e/dt'$uJn este;:; = 75"le; /"17

CiJr-e Ci ·.es/~ /t/n,!lmea.1e)?~rat~arei C~YJt.J/{/i În m-etrl:
In fi?- 3.1. 34 c se dJ o realizare $lm.P"/t;·I!'iJti d ~1?tol2ne(:

C__ 1-t'./v/Je /-ntrtfJt:/uce 'p",np"/I"ndl d-e svs.t/n~re~ 31'e Tr-eSd c,o­
"f~f.fi la r.irl'vl cl)nC//u/ lilr 'Ii'ru/~.f!!"tral,la d"s~.

p."irCld c1~oft'r/ 3~ma ~-3QMllz dT)~end se reall'z~t1za din, .edJrJ-"

cltJ,ct",tJft, ~.2 -~m1?1 .~I tey,1 c1.e de/ralt/mlnlu ti 22 fl'enf17/" sl:/tele
011,cuiell )dJ'm:en sluJ')/I~ hi"~ci: H:- 9, 1~m ~G::.fl,~.fm J #f..:: ItJ"/ /):(11",·

~/I6Jn(/14re IIm 1·~stre(C'e1. b3Zd c-""tJ/ui si h~ /.a 1,2MÎni'ltt'»Ie
hti d12 JOdmd»f. 1.d h-aza.- 1~Y)-er-at()arel€!_(!~nc//t/"(I' StlU d>1'.:Jr::J2" •

,CI)nc/t/tllJilr1 :l' UJ1-e~$(!~l! u~ C"J1~C/C'td1r: /1 se I!relun~es~ ~v ('(i'N'ZI
de "11()",lJan~ Id tarv~/. J/drf'url/e s;'/(e/t:Jl'" d!'.uf.llu/ re {J"~S~ c.v
,un ctPJ')ducli:/'", /(Jr-· cel t(/fi~ 4 c:I,..,,1r~ele u! /Î'xeaz3 oIe t.{rv~/~u
('l)l'zl rle' I?~/~n. _ ;-, __ i
"'ÂnteJ1,J ·/'ItI f).,C~sltd- r:e'/dje flell''t! ~.(/~ S(/b 1,S"1"J,lre ;t-,3t1/Mllz ..

,Pe"lY1/ ,ama .i~-31!!#lNz~~~~'(/?oI~" G = S;~-n,. .

•
ale~-.(;")~l11I(,-(.11II(,""
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{4'MHz.
~/~m
O,5"m
IOmm
5"mm

5"
2()m",

Z()mm

!"()M r·
. '3,4m

1,"3m
20 mm
~mm

9
]tJJ7)tn
3tJmm

L vna /m ea' .L
Rad/al Ro

D/ametrvl /)1
f)liJmefru/ d2.
8oiJ/na~ ~l'lre

_II.... dl"ur,etrv
. -11- Iv" /n?~

L

')../B
/)f

Antena tiP' i'rl ?~/g

Itceasfi" dJn'.e"i" sed;,"' In H'1--3.1.,35' , B~6"'"a,,"all/713e57e 4' el-e~-·
trtc a-nf-end1 d~ /:i 5"'>./d' l;; b~/J', ;uil'~â
1:;3 )../'1. Asi reI la bâza b~bl'T,-f!"o"d" $ld­
t/"n~,J ale t:.ul'eJ11 i ~re IJ Y) maxim ic;u'
, .J I +, -.-1 "l~"l_SIu.~ • 1V'na a $ ,1{JlDlJar.;J a-e lHIfR!JUI' VI') mlr)/ m SI

;"?'f>.~dantâ este, mt'c;J-' _ ".'
A17f~nd _sea.//'me'li.eilZ,1· c-v CtDax,ai ele'

5tJ.f?. tJl',;}f/ riJl»d .de r;Jd/at/" l'"~/an.. 'Y'ertt­ca{ a~ /Dh< la lIn2j,/~!i m/~i~/'at.} de·i.
f>.:J/??'! n7 (h?, l.1, 3). C'3f'll!v! e-rte cc-iJ 5"dB
fatd de eli'/)(DI. IJ/ m-e,; oS /un /Ie l'e»Trv
hâ.nz.,le de t?J1 ~/ 2 II? $~ dav 7)') t'd~e/.,fa­
cI/a/.ele slInl ohlt"'d~rj".

sf,,( S

Ft,11.36
142

. 3,0

(Jr8}"/anli. d _nTenei q-Pl'" pA/~fJeJ'Jtrtl .ianda ck. 2m a~ 1::17'­

t~a yert"ci1/â /vn1J ek -I,IFm I /'8d/~l~1e de cale ~9cm !"I:J~b/Y)aC)~
-II 9,re di'~ condvcttPl' i- "6mm ~ cu d,"dmetrvl ',3EmfYJ.ti Jvn~"­
mea ~Jmm. Bl)6ln(; 5e rf'~/"%eiJz.i pe un e/I/ne/ru de tt'FI"n SilV

feti",/,'t tre/u~rdt la strunr dstPeI ~J rd- svst/ni s" a.,,1~7U};,

A nfeniJ GP l'n 5"A/t! ~nlru ~t) M ifz :lOt,M/V1. ~ .

/1'1 h'J.3. r.3.6 se ela - nt~na GP l'A !fI!. 'A Cu /"7)/~ i'n 1",e cJ-e 6ob/nâ.

1,- - - --'Il

" fi

1 l'
l' I
'111"d;f.. :'

I I
I ~

I I
cr



-<1

1 tîJnJ(/cl"f'U/I/7?Jel ilre 8~~tl /Vn~'W1~.-'H! Ci/re ~e il1!e,.ne_)./~dlh '

""aI. 0111.t:ure"f ~/ are hormC1- "ele 'dn~il-p~ntrval'l/ rad/B.L/",'a'$It. W'lsl f.I~",..derealt'zat~,.r-eg/;z( d~~;frh(}i:J/"3. ,
,4nt'n a se real/r.e;;r.3 I'e tO l/YJd"l~ \de ~ m cll'r>le,,~,.ti, 12 c;Jr~' $.-d

e//m,'n_1. ya..,.tuL/nel-e/~ cI~metslse 8~tOl'e,.cicu S'~~ci. Je-i,,/uJ11ul
(/n(hr~; se ;:;'~eaZti ('v SC({)~,' () 6a.ndlicle ~ul"v lal.;fd~ 'Z.t"mm~ l',,_
oI",.ti (".3 Un J1!'edb. CJl'clrvl <!tkjt)~ 3/ acesfClI rilalt'i!lnf /( s~ {"IOS/tc_
f~~tQ ~J' Se f'J'1dlOa.,~ I'n !>unef CII )(.

(~/~ ~ ,.a aNale d,'" c.-uE tf -I,S-'nm ~e C({)J/fe,~-e.sC 1i1 ()~ /ne/ i ~u"e

d.~/ se st(cfn1.e i'n I'.I.I~ct~1II, /~ ba:z~ lii~tdt~-_duncl/t~lP{!",>,,~I
se /nf"tDeiure rest ICi b8Zd u."cI/tet', sau cu C/n 5t(/t S inf-erm -ed/d-r.

SVb /n elvl ra.d/sle/III' se t/xe;Jz' (/rJ c///nd'rv>ztOldntcJ/un,.
tie 2tDmW1 {"u 4 (2mm, ~CI,av,.,.F//et;Jf~)3("il~ete.J ~Uf','uI/td.F'~r

t/n••(>CJrC/c ";:/. fa/beJ ql'" 'p/asftc- iJ I'rckJ~Dri t:I~""/tf)a/~~J"'~'t!.t4-: .
Ln7'-d de alvnl,i'~L S~ c"5/I~reste /n, t:tI":,cfe/e X >j. /.is:i'ncl c re­

I~rya de 2() ,mm ;::enfro 1'-e1.laJ~' P/~~.CI'Ie, este ~ufi n 1'?,~II"f1t.
Tresa- c"ax/2/v/(/i se 6IJ~;To"'e!!fe /dlr1~/ul rad,a/~J"r ln/,d~clcJl

1. /)e c;zr,ifC/I :rai /n-elvlul .se fi'l.~aza-~lJax"al(/1pr/n maf,silr~.
(''JT>dt/cf'()rul central al ,COil/C/fl!U/t/i Se ~CJrh~~z.i ,/'YlJ4J.S !/se '-00$/-

tc,.~~te/'nI'Cln<;ttll.Y. :,'
Rad,'alel-i!.'se 'p'relun1~$C ~u ~C"~/C:J.~ n;;ldJnpaneJ-/a,~~uYJcte cI~

/1")( are I f'1?~"'" ate .
~nt"'(J i>cnd,g tie (t)m dn/~na dl'e ~1:lWJ 1 //""8 L d"~ 4,32 m fn ~_

to/~ia,. rad/,glele Carol' 2/~ m 'f/llf'~btJ/l! I"t!ttla/e 'pentrv ~os1l?''''/m.
I!enfrv Janda cI-f 2~ antena a~~ -I,1.5"m, '/,"Id L a.r~ 2' c~ f", /;,111/

/3,. 1"tid,'sklt. caYe 19Ch] • ,_

,.
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ch

S/s teJ11'e ele antene d/'peJ/ C4J/t'n eari
»

18,

{?j.a e. f·

In h1' 3.8.1 a ~l/n?cJ()cttf)a,.-ele de la e;z.jkilu/ UI7-e/!t"il/JIU'd!-e/-e 1"
?,/, IU"l"de>y'z/"rt'-ncare circu/a curenti s!::J/iiD"ar,' de5~nsonr
(tOnfral'e ~tlfo~1 rdbdt;;tecu c:;i!e't:J°. AjU1?1;'nd CtO//neare,~{./_
reJ1ti/ ch'n c~ndv e7tPare au 8c--e/il5" fens si rad,'a/iiie leJr.>e Însu,

1'YJea z:.. •.• , S-8 ()bt/1?tJt dnt~na ln A' " clLJ6/~ Z~fJfei/#? "q/T) IIj.3.'Aa
Cu d,:"ogram« ele,rad"at/~ vn B alCJnglf (~/1.3;6,,~b)~/~;1{1'9~edB
rdt.a.. _ d-e lin .$:/''~(JI'eI'f>''';!n ~(z: "La, 6.,."e/~,u,/e"el unda s:at/_
f)"a;d ele ~lIrent trece;:rl n n'l ""m Iar lIndd d-et~"~/vn~ (/l1?I"d
/'nir(!ru,.t~/(re~el'r"?) max/:"~I de~;i'm~('d~TJt~ 1!'ste, c.!'~iJ ;!J!".Jl.."

tinda sf.:Jt/cn arJ"d-e ClIr-entsl frnSlune St' ctO"li'nv~pe 111'" d d~ ;:lJ~
mentarel ln 1i€~i1rel'~rr/tJn'eelt >/2 ~ul'~ntll/ aYil'flil lIn5en.s iar În

IDrf/vn~ v rma!t?dl'e . $rnS c()>>!rar#Ankna d j;,stcre~tlt§'de_
C#S.FranKI", 1" 19Z1. .

In 'iff ],8.1 /; c~"duc1~aTe/e ",noet' !ini/{Jara!ele ln~t:)1~(/hst
j'ncl~fdrt;zte j>e c IV":f.'.'memai mare !;rilb.'1tak ~d ~a-Ie~()":,(C'n­
sf~tdnd ca i'n f>",f"",~//e A-.8 ~,. A'8 / !CJnffi de "A/z (,t.I~nttJ/ c ir­
cvl:;- lY) se/'), ~ontra,. c e/lJr /CJ/~ 3t."rt/lIn",e/~ CluIhstjJ//'ate l'n _
fi,rm.i r:te 1,'"1;' /'n >'1" C(J t'il/k?Td/ I'n sCU,.r~'rcu/1 cart} 7)0 r.}aI"t}zJ.

Rama" si rad/eze " ln Nza-" .3 ch'/>ft}// ('C'//nt'dri 'I'n ~/2 1 dei,.,c/
vn ~â~t;,4e ~ca 3dBd, 'd lJ~r/),I-e ante'Jei este m axlmv/ {.IncI-ei

cI-f rll,~nt" '.s/ im~eda"rd esle re/at/v m,'~CJ~ Cea. $tU)-'Z..1

d~I'~"'z.i,.,dd~ i'nalr"m~a Fat,i ek~m~nt.

/Y1 fii·3.8.1 C sIrul ~!l"t'tJr :Jl'e '" ell,,~I/ (!~ curent/I'n /ar~:
vn//i,rt'" //",;' fl7 .A/It car~ 3 ~cll"dIDrtiv"'/4 Ct./ ~t.I/o(i>nt/C~J11/Ydr/

/mrda~t8 ;}nten-ei~st" ",are /ar ea)/''9u/ ~ca 'J,3etdcl. ("vrf>n!,'I'

din olt'pttJltl -11;_It $vnt ma/ 11?1~"d~tât c(Jr~nti/ d/", dl',P47//i" 2 fi 3

lti/.ca-re ~~t!J,II~~f>pt~r~a, d~~are~e a~1i~ dt/rad/ai dela ..1)parfe
dt'/'l lOvtert. l-dau'1.3ncl la ~d:lJete d/~/)I! $t/pl;m~ntal'i., ciiff/~O/c,.e~re din C~ ,,'In ce mait.,tI{ln ..La ~ ell~c;' Ct)//n-ear/ râft/~t// e5~
S;,dB, la 6" 6,5"d8) /'d , - 7,3dB, Iii "1- 7,9d8 ..

'.

II-te ~ and i'n h.."t'e de;, trei;. 'patru (1-1:1. ~B.1 a,b,cJ,sau
JJ1a,' .mult;' dlfd9/i .I'n '>./.2 ~,'a~'m-eY1f,!n~u~i ~v cvr-e»1;' /'n /'.flzti, se
06tln .anft'ne " ~/,. ~o;'"~ar Cel ed,fTt1 d/~ c.e .1",. ce 7» al mare.! •

'44



Cii

c

4'4 )..

-~,m 1~11m

o,7j)..
1',32",

arfJ
16,32m t

3"",

A/im~)?fa!ceJ d'f~1t1I)r ~':.Ii'n~'i1r/l'lJa/~ fi·.l'iJt!l1ti ~/ e'l((!f!!rdrl~f
In h1- 3.9.2. el >dU 1:1.catat (fi"!- 3.8.2.6).

fi~.3.. 8.3

/J/menslv,,"/e stlntr»lrv f4,2MI/E..,Pvnt:"1.e/e X)(se 3i!/~Sl'SC ~~/J~;/m~nlal.

H,#.lt"Z

In ,1;1' 3.8.2 el ~/h CJ//~4nt~,.~a â1?'kJ'1~/ S"f!!Nce cub},/e a.e Imlt!­
clanta "!dl'e sali. CtJ q !/~/':elY'f~!m~oI/arJ" I'n AI'I, ta.re f!3.t'.etr~('en-d

St/~ t:? l'.,nffdfl,nt~ mil; n7l'~a"'.I'n.. ,c ,/a 6"f'h ~/e cf.nt~ne/ f~ c~~<{!c_
Teaz.;; 1) !l'nIe I'n '>-/'1 eu ~al'alv/1n scvrfc/rC'ul!; care are /mte­

oIan(ti "are la. b4:Jrn-e./e A8 S/ scade ~dna~1<1zero Iti ca~Y.u/ i'n
S'curtct'r~vl t. (/nolev.1 I'e .1('~astd" /t'Y'le Se 1..,i~esc ex;>er/m-enla/
oItDI13',.U)?ct" i'nfre ci/re ÎmjJeclanta e~re 3(f)tf)J2. S,2u-!)IJ.R..1;:enrrv
3 c~n.et:t:J 3(!~/" {"/clerell ele 3(){)..Q ,,/'d7l?/:/ii:'d-"-sau ~o;n(laltll
de 'C;.fl. L/n/~'de adaltaf'~ f!n Â/'t cu: capaTul 'lI? scurtc/n:ull;

e{./ d'~"'J f>~ate a y~a. ()rt~~,p~~/tle, cJ.e"i1~.tJce ea nu raab'dz.i,.(vt'%I' ,.l}.1')tt-nd J-{J ~J/e, fiS. 3A,t)." . , ,
Ant~n~/e t!tJh'-neare a/FerJ esent/~1 ck ~ntendLkJ7 w/re i'n ~''>./2,

3 >'/2 I ~ >./2 etc~la car~ l/nd ii $la(1 cm~rrJde clIn»! are vn $t!!TJS 7n
,r/ma fJ"rt/un'(. de )./2/ sens CeJnrrar r'11 'pt:Jrt/unea lIrmâj;,ar~ t.J.m.t:I.
,ft'ti/aardmilO1re multi' /tJl./: Ld aT)te~~/e c~lt'nt'ilre Cll,.~Y>ti'dU dt'€I_

la$,/ .!t'ns fI' -ext'st.j do/ /()~"~e?'t!nC!J!/cular;;ae Jn~n.:T.
An/eniJ dln"'/;~. 3.8.2. C se:'f't:,I«'Jse~1eol~5~1J""f/l"I1tf)Z''''!' yert/­

cala / rara rad/a7e; ~lJf/'T)antJ/ () d/CJ?rama de radt'a 't/e ()mnt'd'Nc_
/i~1')al%) /t!ivn?/'; mIC I3tci del!t:1mti'nt..?'raJ"fure v~rli~ald:

1J'Î':0!ti' i'n >'/z at' dnfen~/or ~/I',.,-edre t!1v IU11,//mea 1= C34tfS'~

I~r Il-ni//e, ln ~/'td,."frf'e/~ reall~;}/l! "cv ~r"c!}(/ ~242A. Aa~il//r)/Ile sunt J/P,'Jar~ /'n ;o/a~lic- ~au di'n coO';(I'a/~set!J~It~i .(dJe/-i't-/-
enftJl 1< d-e $ctlrtare. ) . . ".

Ind-el't/rfar,d ciJl'efele lnt~rl()are c3le t!J"fe"'"(Î r;.anl<//YI eJt'r7 h'1.
3,8. f.a la dt'$/~;,td 'A/R/ c~!f;~(}/ cresk la 6d/3t:1 ~/ Cl11'1eYJa. se -nu.
)1'H! ~tefi cJu6/lJ Zetl'e/t'n' erKft''11$ ~,' e~Z (H1' 3. ~.1) .

{'~lY1b"nândf'r/n c;~l'tI/ t1l7f~"-i!I· EÂ~~,prlrui/~/v/ d7Jt ..e...ll~1 ttJl/n't'tJ_re se ()bt"n~ o antena et/~/'f!!~1cil cu rolt3q.caff'$ (Ai·3.9,3)

-e,

~

~,
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Oii

••
••
.-
••
••
••
~

••

~

~

.,
a"" ).

U41(~

<1-

c

~....t) ~ )J ,

H'1.3.8.6 d.

1>

L(-~--<t-.-~. L.,

464X - 0,64).. , (J,64 >.

UO,HA ~ LUA)):<. .
h'l.3..1I.5

Int"nd are /lJn~'me;l ,C:' 2,5"<f'Affc;;}~t'1cJ/..U~ GclR>c:I.,1./ruife 1n,
(),-fl.). f/~(),"Z5"'A, ele $/7)f'~zan!'dlld/srantiJ A02).lnfr-el:ondC/C'lfp6r~.

Jom;ilate 01/17 ant~'!.~~el'~atem4)nlar-eTt/~<l/~ca E!JZ- 'JptDk>Yar/'iJnte def'.;J,n'ca 4.-le .1YJt.ene/"'r collneare rertt'(';}le .slloI1T,#J;­

JlYJdt~ tdt'n 57WJ ent4 t=u /u-?1(Jim/'$,/ ~/'aP'Je;;'e/7'J-l!ffd/e.

•

O alla- yan'd1')fe}- este hJrmala-oIt';) cI"(,1a-37)I-en~ EiJZ c.ohn.ecn''l'' ,r,:.3.8. ,..



se.di ()t17)t.e~iy~,..ti~ali C'I'I,"rJ-ea ri Ctl ~s eet,'tIni "

În )./2 t;1~I'c1zate t:C/n"ni/l'n ~/~ ,,;, s~urt_
c/rcv/t. Llnl;l~ i'n '>-/" 3(,)l.e1'I'm~!ru/ ,c;t~
9e:PJ"2 ",,,, I inclusIv ~.,tl d-e la baid t.J)
/.; t: aT'~ $~ Ccl1eclea~- C~i11aa/(//'

Ct!Jilxl'a/vl .>~/;c1>/~edr;l'e-i.J»tv~ dh'n 1'/';;>­

tic : J ",re li'xa1e C'v ~ctDci,chlB,.ja~â
ant-ena, ~rJl'lânq' un ~~ IeP ~c1reel/P'II'ni
~(.Jf'entt// IJ e ex tRr/~rtJ/ tre$e,:

Â7I1el'Jd S~ flite8~.i CCJ "incl~- d~ o 7') lu~
ele P'f'C ("tI ne'1/"o) $t1v ch eJ ()nal//t;}"'clt'" fi:il"J d-4 $/i'c/~. :

Cele tre/ //rlli" ITI )./4 fe I'~tccJ~ba i'n

.lPfY)/ ~lJ/e;r1t1I{j/pentru a redCJc.e~;'âr~.7
'1•. r,i,,f ~,./nstt37a~a~s.;rl/CJI'.

,Punctele de c':Jne~/a,.~,!/ Ct)il x/illtl/o i fe
/lyda de adâl'fal'tP 5~ mC/tcfj'JE'Tlfr(l.d c6.T/?7~
,R ().s m /"1 'm.

A"f~na .J'el'tDa~ re~IIZOJ dl'rlfr-a g/"3.tlrâ
blJCi/tlr de. sar-ma t:# ~CJfJnJ 5d{j CJILJm,'nt'LJ

13-~m'W) !lJ"»1'd-ck. 1,K:f~m. .•...
"Ilt '.

>.p. ~8f mm

t:).='''::::~.,1~mm

>y2 9J'tmn,
A/It

~/2.
)..'L,
I

147

A-n1-171a vert/calti u//''I?-eara penfrtJ 11t5"l'1l1z .}'o!(MM •.

/n h~.3. 8, 9 $eda t>a~t'n;coh"'~iJracv dtfJui s~c(i'(/n;7n ~/z s/nr.r
r3f~.In ci ~.sfe d~fena k~,.elit!d"".Ih
h /,'n/a fI' X/It ele s/.,., ft!lZdr~ ed-e re-

f l' a//zal; ci"'" ~l)aJ((al ele "Tll-e /7YJ/,~-1 elanr~ clarsctl,tat: I=K· >il(,;'"
)./2. . eazCJ/ /1< =(1 '6 r't'~v/ld-t.: !II (m",.

1 411130 SenstJI ev'(>nlcJICI/l'rt'~ tre s,I
1< .esl.e al'iJ"tilf ale s~~af,f}"'. Ar-es1

~ Sen> dtJu /a (deea ci stv6v/

1 3il Y f 'Date f',' rdbaf.r;t ~/ fl!ez.iJf '3-
~-+ l'a/el c() v/hra'/i;rClI ~SlJS~

Ls rârd' a /~~/ lJentiJ (Uhctt't;»arec:l
>-12. ""30 IU/~ In <:! icleea e;te reciHr~f~--.

! 1 ('a~aYvl;< /'" s~rtt:'''rcvlt~ste
aC<'~rft ~()b3»dJ Iz~/anfd~V/lJrCl-

l' tori!" svnt cI/-n SiJrm~ 1? e/zolg!.i
>-/tr r. 'Z 5bO d~ ~lJlr(/~2,5"Jn1n fi~a!/C'f.I>C"()C;

o.} 20 ..v S8CJ" .s()rt'(".eI"de...~t!luJ1f1ul..~n"~;
v,}?tilte d/Y) li'Jrt1 cI~sftc/t7. f>u»C'~_

a. Fi ,3.8.8 h c /~zz: se ;;f/;p /~ ce;} -IZ(JP71n ,"eii

Si) f de ~~a anf~nel: PUYJt!1~/~ )'~; "Zs~l..rc;1l'jea z5 ~lJJa7?di. />e7'Jf"v
~-l'J,l Mllz. d,'m.en~/dYll'k 5e l'nh1u/tesC' ~u z,~~iar I'~YJlru4~~S' t!v (),331"',



11nt~n dver1/~;;da (t))/netJra- EIJZpmfru 145'MJf~ W8~.:r6211•

ca

A

In 11'1.3.8.9 S~oI;jc;"tend rt'C1II~ata~oIeYOflllti dtl~âwB9 ;/&.11
>

21'

25

"

AnTeJ'JiJ se r-t!"a/ireilz.J ci,'" ted vâ-de alum/nlu ~12,5:2LJI~r; 1I'",'d de '
S/"-nrazare al,.", tfJ/vm/nlu ,,~(') mm. Ca~I(I/ A al teYli' serY'-e~/e la fi';(d­

rea de/"/,;;n,. ,In t.e17 d e5te E x1ended lJDv6/e Zej:JjJ.el/n .et~I,2J'). I ali'..
m_e,,7a 1",,P ~'nct e/t' xX' d.e.~e 1/7?la ele ada/tare i'n >-/q, ";U'~ d511u­
ra. le CIS mI'" m rn .t:.DiJKltzlu 7 de ?()'{l.. .



•• •
••

I , ! 1.9. Sls~me,cled/f(9lt: ~(/rad"dt/e l~n?"ll/dt'nala~, . . .
, . 1·,

, ,j,?,fi~. 3.'.113 _se vede ca vnslrk"! de cI'/J.~// clIracl/.a.tt'€ !~nl)'-k­
eI/nali T.ddt'azd lI?/'./aY/v/cI?(J/l/er / d~·a IU!!9d/e1><e//t:J1' ,pot c-a""'ntl

/) fJs/t!eh1 t'v r;}("ta/i~ frdJ'}sre,..salj raa,"a-za 1'~,..~e"""~~/~r,,e
~/s nul IIJI". (6).

)>

1i'rJ.3.9.f

a

, "

Antena c1t'ret'h'y; (blm) ('1/ t::kl.l,5s/emeh!e.»

/3 I/J ;}1~t.tnâcu d"tJâ e~mt?l1t~ 0 ~/zI:"! h:a/"'~~nfale(;lei/ve)
ami,e/e Sau dl/Ja1" uhoe/emen!1 cel;}/;]/I '/V~~!,()na.ndta-sIr ca re­
f/ec/or ~ap ci/re~tor,- tlndeJ rad/ah e:tt! elementvl oCf,'y /YJ~tJce u~

~vr'f!1?1f'n_e/-emenT~/ /l.J3Iy, care l'}ce;oe s.; ri}d,'.e~efI el orJde, ~a,..e.s~

!n1stJmt~~' (~&~"r"c'j eli "Y/e/ele jt!J'J}rate cit! !/~J'Cit~1'; L:J ~f)':1'Y),laok.JtSl1ta I n t,.~-e/~wf~nt~ tJnde/e 5e /rJ$l.Im-e3Z,J /,dau o rad,;aft~ mtb<'-
mi (Ii,_ ]."2 ). /t')~mqr~C1- .$~ hce 111Tr'D s/rJ§vl'â d/r-e4/e (17'1'3.9.3)

I ,

~. .

fi'9- .3.9.2. FI"J. '3.9. 3
t€ elleelorv/ I /,vl/Y/ma; 10n: ct-ee;l-').)z. (,,%)nJ vn c.CJ~itf! ')Y1Cl)1./""

de .~~ dB ea~1?c/ seat/a-/a 'cJ1'sIc!1ntCJ necr/I,~·i de 0(.5"). Mt-"'c1e .

Y'~'~ rdttJl' fi' rr~dut'e I'rl·n cUf'/ry '»IU ival ().st'âd~r~d /m;::.e.ofa"t.e~
v,hr(JtC>TV/Vi ele la !2.t2., 1.3 c~a 21.12.~ ~/1'~("tti>rU'l.tre/;l)/~ .J,d ~~liutln
m al s~LJr1(1, %) clet!aT VI brail'Yu/ da ca~t'7 oI~ 1'~13 la. olt.siaJ? (d
el',.flC'i cI~ t),1,f).. Si S~iltle /-m/J~d~nf.~ V,'./;Y';}tprulvl /~ ce;} 14.n.. '



Pentrv d .nur~dlf.lre eKd?t!rat l""'ledanta y/iJra-tbrulw; e/em~nlt.J/
~aSly~se.m()",7ea'ZO la dlsfan!;f mil,.1Y1i}re,re"vntintl....la~40 f'9rle
'dt'1"1 cdft,?: /J-ee~ .Ia t:/ls13-ntâ ck Q2)'" r~I'/~ctlJrtJ/ d8 Ci1!il: YalB

d~r imte"d-ant3 YI'!JrCJ!oru 'lui tJte' '1"-'"'./ jar c<Jd,'rf!rt(f)r (-a~.
t,u I $caoJe kJ 't,ltclB, clar im/..edan!eJ Y"/Jrat~rulu/ es..te,.31.f2..•

A11f~hd Cu e/ement~ /:Ji/ Slye ..3 I'ft)st ('1):nr9//10 d~ :ta?l fI tI~;) 17'JI9Zb.
Â~~~f/~r~il elementului ,tJd$lJ" cle y/6,.~t(JrvldCfty- 1""1v~t~;rzC1601}Jt:/;,

de 1rerere a dntenei.s/ ;;re un C1u;n:/ tr//;'c.
ÎJaeB ekh'Jen7e/e a,,/':ne/ Sun! dIn teari vt'6raliJru! l/n1";/r ?'7n A/z i7)'"e

/un~/m~a fII'" f/tJJ,l / F/,?HZ I'"e//ec/lJ);vj are 1,. .-IJ'"~/F.l'ft+. /a l'
d/~r-Bl1td oIt'-n/re e)"t!Jj!Je,,;ru /tJl''n?/edant..i de '" tJ~.12 f/ ca)f/gd-e
!J-c/IJ este Sr = 3""'/1'Mllz. (41j1~).).

j(t'(/-e~t41rul ~l"d(!lt'az§/vft'n Pn cJ/r~et/'a D/(}SC1, - v/brd(Dru/u/ (~I:N2
h 5f. 'dfe 1#), (anf/I()f~ ~Clre .fe I'r-tCl'zt'iilri jJr/n '7r~r1vl/"d!dJsl7afe:-

Pentru ()d,sf9h!d 5..r /'nlre y,'/;r'dtor~' r-e~/-e.ct;,rl cloR 015"">."-e'l-e­

ment.t!/e se h';<eClz:Jd/rect re feBra -$v/Jcrr ('b(}m)~ ;;ldCl,f07r~a
ei!- Face CLJ ali's/,l!Jzlf/v ~dmd ia r .elemlnl.e/~ au c//mt'J'l$/v~/Je alin
fdl>el, ~enirv eI}'t'('r/ ~e f"1"eC"ven(t!.

F K}/z. ym ,.'" SI'm
14."''50

1012.62.1~,$()13,2.()f
''1.2,0

1(},115"ItJ, 64'3,1,1
2.f. ()~O

6,jI'1~1,1'32,137
21.3{)tJ

'1&{,~ I '" 25'2,~f3
2 ~. () 5'"(J

.,

5, "O T1,60+,,131
2e.60(()

~ f!) 34',,302..1,513

1e~t..tJr';(./1Fa!J /$/.ate ris la ant.eni1 d/rt'c7;Yi c.ud~(lfii -e/~»1-enr~
e$~I'n/re ,lsi 1606. ~a)'#1rlvlris /YJtl;(l7n /?n1'1t't-3 VI? ci1~t1~alJmc_
. Lijr1;"'m~a ~en %11 eI.-etrec~re e.$le ,!'vers In·~I.t!Jr/i~na.l;rtW fâ.dorvl

de ea'l;tale al dnt~nei. La (fJ eI/stan1a ck ()I'~").. mIre elemenTe, 6l.

eslel'esfe 5""0; /3 4-(). t<~20 taria 42>. ,<1-::-1". #ce.sTe Ya/IJI";
$O"t t:C)r~e7epeJ'ltru e/-em eY1t~ eu ral~1"tul mtr~ /on'lint fi'dldm-eirv
lntre 3((J~fi ftJ() • tin d,'&m ~7~(}m~,.e dS'?O'~ L)Ia~;m-edoR lJdJ'Jd.i l7}are.

Elemenfv/ l'a 91'1' 1f'-e~lIle ~; fj~ mal /(1"1 clec;jt V/hrd/Orv/ (Jenlro
a l~cr:'J t~ re/:'/l'C"fe;r -f S/_m31 scurt ~enlrlJ 4 fi~dt'rt'':.fe,:. •

Co-!t''lul ~te17e/lJ( h!a ek 4'I:.c1vl ~1'1 ).12. Je maStJ8~a 01 aJ8d. ~I ­
!~ul /11 ~/2 3rt ca~tl1. 2,/~d"8if8ta de vn 1"aq,,:JforIZ~frlJ!'?u:ncf(Jdf

Aflat la 1nâlt/mea A ._cl~ () J1 !tD/l'erf;ct cpn4VcWf' (5&'vaI'B md_

rli') J d/I!()/ul "r/zon73/ rJ1 )./z 3re. vn c~fl'~ td-e bdt3c1, la V-Tl.­~r't.I/ ele. I5'P fata ele S~~ da~rt1t lnslImdrli',tJnde/ d/rl'cll' l!'U un­
C/a re;:Uctaf:j'. Aclâv7,;;"y,(f tin rePlec1er, C;}".1TI1v/ CT~~~ h IlelSd,
I'a(a de all'r'/vl /'11 )..,/z aFlaf /'11 OD5mO$" ' ,

,4PY'1J f ,erea re plecl,ru)t/" de -Y1'b;a1iJr m/~!.()rt·iJZd- ,.e~/s~T)tCJ d~r~_cI/af,'e J V'I'/,ra'kru/u; da~ 51' ffecvenfd /l-',' d~ reUJI1;:;ntil: iJirt!'c1"o ­

rvi âr~ efect ~,tJs. j);;cei rt',c/ec/D:UJ se ar/~la dJ'st~nta (),{'!J->"

de. lI'tiJrahr, /t)n~'mea lut' esle 6.: 4s?;33)..; dat"c1 se afla-Ia d,2 'A/
jfN?tt/'h?eaj;-ewle p,i h~tr.: (J/I'!Jtf)...• f.cg clt'sio7'J/il S,.. r /12ÂI 7~"""
tol 'F15 esu max/m, {6dl3.

160



ti,,7end Ya1="cu ele ti; e/-em-en/~ I"r/are (il,ZV

In /il" 3. 5. f Seda ~nt~na Ya1" Ct/ t:/()va e/emeYl/~,~ltzal.rdt (j~zd.

Antene} Yd?/ c(/ dl)ua ehmenle /i/areV()fK-E

, In ,111:3. ~15ec/a o Bnt"J'hi Y~I.''Ct/dd(/;e/eJn~»k 1?ld/'e~fJt'oIIreC':
(i'.e/Ixa, f~nfru banda cN 2tJm. ',,' .,' .

'"

1
s

J

/J-"

v
---------. It

)-[~ ..

/lnfe,,~' mt'r3/â &~ sar'.',l~·~~~ 45,2;" '!J •S# II? DT) tR;zi /.. i'n"'!../ime cat miU )'YI~re,,Pedt rtx(U} .Q()rl!:i. C3-fIiff-ul este ('CCl ~-dS. ,l}7)­'1e"a se ,(l//7')fu;kaz§ ~o C%Jii)fld/ de -'~J2.
(P~nfru 1> d nda ek. 21 M /Iz eI,'mens/l/njk Se i'n lnV/f~5C q,;

""" i I'e"lrv 21J11lf.Z ,t:1I ~.5" larfe"7rU !""tJl'1l!z f Cu ~/~tf)

;:;g.i9. ~

Yt'br;}1ar()/ v esf~ rea//zal d,'r7 5;iymâ t:k cv/'ro ~2-31J')11'J"Iixa/o'c/eeJ­/v YJ'Ivl vnllr vn&ll'(e ci,'" h'J,,,a ile sti·~/â. Bart#/~ v)'}d,.t~/"r Se /11frlJ­

duc I;.e tir) 1tlJt de (tari, (l'xa!l'e(e6vi;'s~r1(h~n"afntrerul't~lRe~/e~t()rCl/ este 't.,t d'n f~,.ma de cU,.ftJ./ han! )4 m/J/~C", fel-pe:
tele lu, Se I:re/(/n/Je~c t~ fi~ ele J1;dIJJ? I'~JI}ala ("'}J'ete/e )(l'/Jra1iJro/tII.

Ret(j!~1~ru~;''-'''6a/I'v,Ii'n. mai /vntj d-ecal v/6r8t~rtJ/, Se aJu§t~llz.i_/jentru c1 (()b'/J')?e rJ'!t/10/ h?dxlm.lmlerla~ta este (0(';/ !)IJJZ/arC8!­
'ti?tI/ C~d,5'"0113. /Jt'm-enst'vn//e 1't',.,1'ru dlt'yel's~benz/s~ d';}Cll',.,T,;}bel.

F M/lz VmSm
14,(5

" 0,0"~~'f
21,l

6,73
24,9

"132,'1
2e,~

!2-

,0
2,86'-f, 2..

..• '

~ ...



Anf~nd: YC1.cl/ ~u d(Juae/emen1e M()~on

- In 1)'9:-5.,..6 .s~d8-P'Jtend :la1Î l'odtJuB elemente Cf/ y;j'r/-'vrl-M
rr.:;rnte la 9t:)P I//, I/le;xon

Vlb,attJr

r
I

••
.......... ..........

8
"'" - ..-"'" -- c

E -<

1

...-.•..-- ---D--
...•.•

./ rel'le cfi,r
.......

-- A .......

'.

Fi1~3_9.6

1',.,"" ra/,ail}red Ydr!v,..,'I",.. @/emen!e/Dr c3n7en.3 ~y/;,e m7J;ml·~~.

/1 n1"'1J a S'r.rea/,zt:i1zi cI,'n c~ ndl/ct();}1'"eol~ cu;;rcl ti 1,6 -3",,1'1), ~ CIs..:~

tt''Y}LJ~eele /;/~ IZDla,?k (er-e1?7ua/ --tJ-nc"i~ fi'xak?e tJ I,/-arti cenfriJ/~
i'n v'::l' fui i,l()nv/lIl. CS'pe/ek element~/C)r,dF~/-i! la e//sla;}t~c, se
lea?;}. cu Hr de n"/Ie;n. "nfenil C/recca !i"()..a.~ bC1nda /Ci7.c1/ ~,ifr/~
cc;z ~ dIS ~/ rat~,.f FiS CCd 2(()d~_ tJ/mens/cJ»/If' j?f'TlfrCJ c"'y~rJe
6~7J-r.1 se dav FI? tObe/

F I1Hz:.Amf3mcmDmEm
''', (75

" .,'II1,188O,f83-1,4322, ~o"
21,2

6"", -1 ~6(),79~O,/22!J,9t"e1,872
Z~.?

3,135"1),"6(), ()9()tJ,11Z.~3'3
5"0,B

2,4130,335"ti, ()~(5fi), "D'I0,18'9

PrimC/ r~r"'dnla- d .:!Jnten~i MtI~on aye(J ft;rmi ?f..If'tJta'/ u./~r~~." "
auf()rol re~lJ/Y1c1ndC1n4 fi;rmd c1rertuYJ#h,'v/ar;; ci/fiind mal eJic)PIJiiJ.

IIn fena Se mf:Jnfei7z,i la. ~ lnaytl;ne e~ali celtl.lt/n cu ~/Z.

Antena ';laI/ieu elilUel elemente .,VPnt"rs"

in h1' ;'#9.1 S~ da aceasta dn~n.i dlrf'clt'ra 11';(3. t/rJ9h/vl la
. y~~rre.st~ 9D-/2o'" fJehlrv ÎJand'd». d~ 9~fH n'l)/'iJt~rcJl Bre ...,3qm. . V It /~, r~,I!/.ect~,..t.J1e~t~I'vtJ'n ,}rIBi/u»j#s· . /)/$ftJntc; S ~ste121Y1. jJ~1')7rV J>d"~

d.a.de 'tt1Jm Y~2Im/ 1€~22m"
E~3..9.1 S~ t,3m.E//'m/YJa,"q (â/e p"~P7

la ~a/ete./~ reF/ectDroIU/dr~std
devl'nt d"rect~r ~,. rad,'i}tt'a ~r~ sens/nYers., In J'tJl11 ~e/d4J;F'i­
J(/)n; av m/nlm 16m Pni'/tt'me 1 /~ r I'n t,(f) 1'Y) m/TJ/m tfm. lB-fl!!k-k
d1ttJ/rft;, lÎ-e.bcJle SCi' J1~ la C'-l'1 putin 2"7 de sd.

15"2

~

~'-



c

B'

01

02

F M/{zD:Vmdm Vm
:r, ()5"

8,~3322,3~5'
,f(),f25'

4,"31,3'1,6
1'1.,1

't,2"~,~?1,'4,
2", f

2,81'10,6'7tJ,7(B

28,2
2,1080,5'o,'!',a,

A

__1
,
,
,
,'.

01

Pentru p,en(i'"et'ea slmetrlei aJaK/a/v/ S~ /'ace"C(()/ac"/-a"'n?â &rne_
le J< ~ I IZ sf/re la ''1 Mllz sali 's~/"'e / d. z.oPMII~, cvdl3metru/ 15~7Y).

A htenci ~a2i cu ~ovi'e!elYle)')te Scur7ak t:vAi?;"~nlrurMllz.•

In fi~.3.9.9 se da' i/ceas1a'a)')t~nti ~(/ elemente ~cvr1al€ do)''; me1CJda
" L IY!ea r /()Cldln.z'~ !evl'le 1'/_

o o ----1 1JratDrolui CJv t:./f-e f,~JYJ 425:-30-1 idr te ",'le d!'re~()rcJ.It/l:~are

~ 60jmm r,o.'m f525". Linit:1 cks~urtl})"e B\J .f't'o/,i}torulu/ este el,'" s-arlJ1a

h ---- de C(//JrV " 3mm, /on?t'm -ei}C
.r: ~~m /rJr /d dl'rectcr.b::3,Zm.
Linll/-eStJnl SII$.t/T1V~ cI~)O/~~

({''n P Ye (~J ,
'/)l.>fB'J'Jf.;} l'l1fre el-l'mel1 k este ~~JI1.~ ~

Imledal'1(:;t iJ7/ten.e;~cca 2CJ..I2., se
,gdsl'hazi cu c~aKI'd/u/ole~o..rz..
~vfi,/vft,rul vJ!'t!1' 1("Ji'/'-dt~7'm eeIJ~­
t!ifl: I'n >'/1 r~âl/alta d,'" dtl)ua

!Juc;;// ele t:.4)C1'Xla! ale '~.11.k!a­
~ În pIua/eI SCJO cu,pa//"'p/n ",JtJ/Y1~!oY,1~elem entelor ~{)nt
/{Kr1!e f'l! 6are IZi/Ia-rie (tr(!.n­
/val din stejar).

Anl~n:J' ~a1" ~vd(f)eJ.ie/e1Y7enle"X beam ··And('r.$âl), ~

In h'r. 3.9.8 se da- d nt~YJd c(/ t:/ovi ekm-ente rrcil?Te ;,,,,t;,rma ale X ..
/J/reclortJ/ si v/'6t'af~rtJI seJnt f'r,tnTi În vI;;
WJ/j!DC si f/xd(/J7.e Of!dC,i 'z~/~n~/i1J?vJr.
fulllIJlIil:.l'!tJIJ. eal'.ef~/e lor dflv svnt
d/n s/Jrma I 5tJst/nClte ~t.I t'''"e oI~nY/DTJ
Po,:t/uY)/le /) fI Vau aceea," 1()"31'me, tI!'nt~v/ ClI rilltJrtt/llu"f./me/d,ametrv ('('a.
2D(). 1>lmens/vn/le OI;;hde W9PNE t>@o,
Iru () /mped d n(ci de '{).n.S uni I'n t;;6e/.

~.
I

-K.'

~-,

F/1-. J.9. 9



Collier

6

183

ljJ20

215

V~T~~"~I. . 1·

I,lm I

f) ~l,,,,~~~~~~,,,~

Ani~na- .Y~~/ClI dtIJVii e/em~nft, scurtale fvj()b/-ne,rnf,.v2tJh,

Jc~a$t,; an~n; sedâ Pn.1?9.3. 9.10

I/nte71d .Yc1g/CU dlJva elemente s}/~alC1te,peJ')lro iilJ?da tie. ItJm~ ..

A-Ced.sli .antena Se eia i'", hg.j9,II . [oJ'/d"clcdre/e ~ /vnl'°de 1;(1)")

., tP.2 tnm .se 6~6,"'~Zti I'e
tu 1>tJri cI/"/,.,la $/ioc 1: 2tJ ""'Y1"

Ivn?""~ 2,~h1r"t'lJJ'afon/!

il 1,9'm(d'je;:ttD1"u/)/ Cel?asde IZm»1l.:Jna la 2:0 cm ele
(al'e~/ unde Se rar~Se.

.1J~St3~ F,"!~ye17t~(se ~~e
/j,1inza~d '1 .f~vrtand ~are

~(/!t'n ~ar~t~/t'.6Bn1;} q~~
!reure este /fJa,.1en1/JuSTd~

h"9.3.9.lf cea 1~()KII4,datorlrei i'n-dvctan1~imari.a eIeJn-enle_
/.Dr. TreSd ~CJ)<.talu/~i5e co"e~1~lJzi la PJt)k~d/ ~I'JrcJ~rv/lI; lt1r
c(>;}du et"rv/ eentril/ Se Ccn-ect.ea~.i /3. c1~-ea5/)/'r.;)- Cdre ;;sl?u/"cJ­
,€us ",i"/dI.

.1 ~ 61 _1_~__ 1_98_C_"' I__~__ 1_98 1~ 61 _1

~

~'-



t s,_O_S m j
/)

.~'--R.

3,7Sm

1Scm

Lin)e 30011

I
. fZ

1,72m
3,7Sm

v

-,~
~. -=---' ~
--Y11 2E:2A ;'t'-·x-~z-r---14~V~;N: . :

1m~:
•...

IIrJ teh1J c.u deJua e/eme"k " Mar"dMa/V~d .•P;Y28tJP,

1" h'p J.9» 12 set/ti anlenacu qI~f/â-ele", e" ~" l'1al'/i1 l1a/ut'a ':

fi~,J.g,12

JIi'JriJt,rv/ l"frerul'.t li} m(;,/pc .seh'X~il~ te IJ Jam /zt:laJ7la' (ell''f?ntudl
ste,;arJ. 4n1ena $~ B;''me~~azâ cu h-i?/e '/uh'/ara" TV"de 3()~.rz, cu

/Ul?l'",-e(} fo,IJ'1JII 5eiu I~Fb»? SilO 23~m , aYi1nd k::o..9. IJlmensl'uni!e/'eal/zeau un C4'mjJr#1H1I5 c!JeceI1Sb// penfru 1>lwzl/e ~U~tlr"~iln, ~t2'r~se~Je tin !rdnsmac/ s/l'Iu!fn't:-.;

A 1')fend :laf'" cu d,wa 9/~mente pe"f,"u 21S/28~!lt rYoItMI1

Jcea.st;- a"fenc;"'se da- in h"1.],9, 13

H~.3.1.f3,

l"felJti .s~reeil/'zeazd-)'~~ vlJd/te cIt'n /'/br2 de sl;'t:/~ eie.,m ele la Ct11';

s-au el/P11iJaf ya""'IVI1·/e.f(.l~t//'I: Y/ira{ol'u/ a hsT de~crl's /a Iij,J.2.4()"1.;; rehect;;r .bobi'neJe $~ rCdl/z~a~ ded ~elnenicI/rt!t't pe unei/te, d/n
sirma e" c?2 I It ~t/re /i',(c1fe la ci/pete cv ".f~"I'ce""albl~cu Ctf),,)(:lel>at~dre
d-e 21,tFl'nldJ"c1Je? IrP7t/Jte cv JJ&T-ud PlICI ~~ 'p!as7;"t-. tA,q,1e/~ .re Inrn;_
dv~ fe$t I:e ~fvtvrl 'a,h'y; (eavJ f1'x~fel'~bVIJ'J". (/)a,r/~I(.I/ S~ Ii1ce cdczceu

d;:amefru/ ~("il 2oc-ml ,$Jt S/./re ~dl~~eAte /);fate cv .$t't1JN~/:J,,!/a-1>4JrJTe!eXX, 11'1~n(//drt! 6m l"na'tl/me. R liSest/? sub 1,G În 21 $/ 2~}./J&.1J1'.s7aTl~

tdl l"ntre eleWJ~te este", 15").. Pn 21Mllz .p' o,z >. i'n 2tfHllz1 CCP1I'rt'1'J'1t's

cDnveJ?ab/~benZIle tP"d C1~~'pIci1~ .(c:1~1iitJldntenei este cca 5dB.iln,;} 7nTrerulfâ' ~sl~ (.In h'r d~n)/eJ17 Câre h1f~~,.eaz<:l-le?dJ,area e/e_
me~te/;:Jr $(/6 c7~t'/v"ea 1I".i""tV/tIl:



tJn1h"u/,.,d~. f'/~ ~Jr-e. ., sI tlndelcr Fati ale/:';imanf dl ~.."tRn-e/~r
orizcnlQ/e cI~~,;"de ,1n EJr"rH'i',alole p"tllft'me. cl»f~t!!./rJta"'" de
I';;....mâ»f. IJ'i'e>fV/ I)rt'u;"i',;;! a,c/8/ la p)l1jS/jJmea ).ILj ,ila/,';n:;z- /il
,,,,,a"'l"" /'n .!Jvs, clac.i ?a ....,na"'"tv/ e.st.e Dvn. t1dcil~ami/ntu/ -e.st~m-edl'u"
m1iJt"~u/ f"~d"a!t'.e/ e$te la lJn71J,'v! lZltJ. S/nrvra metoDd.i de r-edu_
cer-e g u'YJ1/"v/v/ es/~ Clt:1;iu'jJClred tinu,' eJeMt"nf, ~a ml"~crt::IJ's­
1::11,t;;- (>-1"11 la d c~~df/ i''nd/(;'m e 1 ~,. ah 'm 'l'Ylf,u'-e ti /u," lI? C.cn7ril_

fi;Zd~ (de ("a/aj de tt>~'J /"3 (d- ale~r/m(/I oI,'ptf)/. IJs/Pel s e o bt/'7J-e cD â'7}-.t~1?i eu cI.,vg ·d~»HJJ7te Ilct,'1/e, ~,/(.;J!i;, ~Cd 3,Fdt3l'€clDUir oh'rec_

{f/fPpvsel /a vn,/,,'ur""ckl'!~cil1"t!' d-e ~~. (hiJ..J.9,14 d.)
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La r~~ft(il/â ;',uit'att'a tst-/! ;';;lâ~/".,q/f'er~n f d-t {"a//Ia~d 5ttJlu/lJ'; cle_

{)/l,eC'~ VI? da ,:~flectat;f rn $eJS ,'prtf)y'.erJ,'l; de /a al c/ttJ//t!!Cl aI{',t>~~es1i!
r'j ~ntra_Fin;d eLI Vne/a I'ro y-/!n,ls ele la;01"/n,(// ei/joc/ ~,. rdd/a tl'.9
I J?9uYJ1a ta est.e zer~. L4'mr..a't1(i-a l.nfr~ un!/u'ul eh 1'..le~6re,/49 Iref
anlenejdl'lale /d clt'v~r$e i'nilf/ml sed:f l'n h-g. $.9. (4. !>,/~enlr(J
I)iInd;} eloe tf~m~s~t'Pset'vâ . r ca la tnâltimt -m,'~~ (20m" aci/_
cc;r ).../'t) cb'l'eren1ele s"JI1f lYIiU'/ ft' În: Pa Y~a"~d dnf~n-e" Cu citIJ/ d/_
f>tf)// IJr/rtDnta/,' a/'Itlti la d,'.stontd )../J'a//m-t7?tatl ÎnC4Jnfrdl'aza-.

tf/'e"'ca~ l-a Ljt)m ()../z) d"t~ne/e clu V1?ffhiu,..i t?I~ rad,'af,'tJ tnlrt!
21- 31P1 clt'/'eren(e.k hi'nd mal' 1?11'C!/;' ala,. ar.et9fti/'~;llt/me 71{/ -e$t~

I.ractt'cd~J'n .Jsnda de .Ftf)~. A"t~na Cu 01",/ dt''t'cl/ 1", )./2 ($::lV ch"'~r
lI? ).. , .$ aeJ -f,2J' '>.J.. es1~ c11'1t'cat~ eI.e. rad/~ 3mC1 Tcr/s/7'/(/n1/!iJ" wtf:1 K'J
~(/ a.lim~nlâN l"n ct)Ylt".t:l/::rz..i. "

Inlilj.3.!!.Ii" a ' $e\d.i elt'a1Y'tuniJ d~,.ad/a.pead~/ dJp())//'" Ah ~rl'~IJ"/~1i
As/F3 (Ydzvtr oI/n laf.err1I),g,cIa(rla t!IJ'stt!JnTeiJ S: '>../2. s/a,tmenI3{1' I~
"1,zlt/e ele f'i1Z;J". ti",,,,, r~d/dl,;t ~-t t7Jt,,~/lIl II I'n ~/'l'" dI',pt?/v/ 8 ajl//?­

Je liJ eltJ:.t)/v!t3 d";P,d' c.I.,!»Ic3r-te de ~~rtdi1dâ(r/2). /'Y1 ac~1 mcmt~f'd'ldv/ (S /''?,t"t!l:e 1..1 eW/l"~ ~re 'uireittJ t) "",clei eiU'1!' e$Ie /'nI"CJ2';)' t:!l/

l/ndd 5~$,.t4 :Je la dlÎ',dullf ;1 d.ee;e/~ 5~ VeJ" Îns"m;;, cJ.:1nQ rdel,'s­
tle rnt1'XIt.ta' SIN cire'al'lB.Fen ~n1e nvl .este /deJ'}h~sfJI"estc9n~Cl. ~re a/_
te d/ret:.(ii' (ele L.x.,P) vnd.ele dU "de/tlZ:J.re A .fI' re~t//lon/ae·lI1d/m"c;;t.
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H'l.3.9.ft6

-fi7·,3.'·(p

/)a~r,tti cUl'hJe//v/ ml/tvd/~ reZlskntiJ de rad/a/It! il h'e('cirC/l'd'',PeJ!
l'n >-(2 $eadt!. 1.:J52.n. c.inol S:- ~/'t $; /,;;.in c~nol S: )../J> .-

/" h'9-. J. 'd~ Se ti,w d~l/; /T)~trtJde de d//mt'n/are d 3("est~,.d»le~e.

. tfeduc3nt:l d,'sfantd S d(;"lr~ cbpdl:C.;i',s1-13v/IH! C'e/~ dtIJva .F~»~ur/ .

4?~II$ede rad/a(/e crt!t~ cI.e /~ 2,2"/3 la C~01~,~d8 c_~"01.5':: 'A/.f {412'~r/~.1.5./5:6. il",a I'nf"erult5 JrJt-·v,;)r/;;;/iiJ r.ez,sf~nt~;ele rad,'3(/e Cuc//stdn/i.

/YJ fii.J.'-.I'a alt."",~;ld~d Se nce h c3teleka:J'~~'/.cu ~ndv:.rJ:Jdre/e
II ~/ 8'le care se ~nf, "U~ V~d.3de ~vre",t $/at,enar. Ele rad/azd lut/'n,
fi,''YJd I!.arcorsed~ evrenft mICI. A/lmeYJ/;;l'~CJ )a w"j/{fJ~tI)cJ/'/Jet/ltJr dInfi~ 3.~ •.fG.J, tast".eaz.i s/mefrt'd e111t~~e/1~1'"''n(''d j,/~'/:r,J es/~_,.t1Suc/~
tenTru d C11''/i'ca lJntJi'a dIntre dli'.iJlt tensIUne ~(J /Jz~1"II~rSt!l.• /m~­
a8Y>(d cJrl!enei e$te ftarte »?I'câ fI' hl1lt1ne vnd"?eJzl//r de atlal""are.

Penfru a &J~tl'n~ () I'.yy;~eddl"t:i m~/ melre In/;un('t~/e x~/ i'n/tlJc de cit"••.

I""/" ln ~/z /In/~r; le ~/tPS~Sc c1t1~/;/~ ~_ !t'~,,'a,.i~tZudJ;o~I/Ya?Î,
cal':- ejau ~,.() ha!,dâ de. t,:~~el'e...mal )a"1c?J-. JI1/t'n.3 r~61/~3/~C'u d/-­

jJ()/t 1" >./2 dre '11 jJract, c3 In) ~"!.fl;?d~ .- ~dt3.In fÎ'1I,. ~ '1,l' .seda-v
ci, 'o 'I,..arne/~ ele raa ( 's!/e .!J d/.,~/dp.r. 711 fV '.'u;:jt'ef}e _d ,'sfQ 11re k s 4' 'dePiIl z a,l_
le. eure"t,1"r ci,;" e/. AnTena W~;/~ a.re s= 1/~>-.s"deFar:.are It()".

~.,

rfR.)'tP-

fij. 3.9. /7
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IIn-kna. c,u e!I'J"â ekme17~a~f!'ye i'n). WJ'.7/C (~'/(;

,lIc~;}$1.i87)/eJ'Ja.- .se da- ln h1'~.,.Ie

Fi~. 3...9..fB

An1,..u h<ind,;} de f()PJr~h: IF,?:'~ iJ=2,4~m c::2,l"3h? d_-~tflJm /ar'
cd!r!t1,,1 ~$te' CC;J 6de:- !J,sl::Jn12 .>'= 6;3m. !-n7.e»d radI3ZlJ-iJ/d/'retj'/tJ)ntll.

Gd .te aj,l~tm1eaZd cu linIe 1'::J,..aJe/:;t,w Cler .fJlJln I'lastic si trans­
maci. /Jaca 3: 6m S:~~W/ d::4"'" antena sel'f:Jsle/Plv.s/7n7h?
(d)-ltJ/Vl fiE ClIa./lIlI)rul unui 1riJ7J~",;jCI:~7)-f"(J IJnCiil!t~ ma/ maJ"e

se J:Da~ alu,n~i ~~~~d de Id.,~ 1.:1I,Z~ ~ (E1JZ)) si d=~'(~)..
'In {/(/5 cll1nensluhlk dnt.ent!l hlncl miCI J 5effal.e. c~neelil Inj>tl1"Jck_

le~x}( () I"me ,-'" Vf co. edJ"l!Yv/ I'n sc-l/rtc/rcf.//~ c/1!-a/vnJv/ t'drel'a ~
?ase se d~u';/lJnt'1e. cl( /m;:>edanla )')e~es.r.t ilda~ta~rli'c" /l'deJ';"t//.

Antena Cv dt't.lae!emenle acf/ye În c-rLJre (ru""$I/I/)

A("~aslaa TJ/~ni Se da-in fiff. 3..'.19

l~
___ ....x_. .;<....-. _

z

f:i'1. J.9.1!J

('.el d()/dlf.~· lI? )/z oS tlnl i'n ace/~~/f'lan..h'J-ervl aJ'mf!J7/~dZ.i
d"i€nâ /'n xx, ~f!la i>/)r~e/e xx /I-e;lt'~ .!jre .AtU-1')ele ZI ~ /i7JJ2,/Jilrd­
lel.i ~v IlIn1."m ea >'/1 c.1re i'yild~rZle vndil de teJl}$Il1J'Je c-u>..)"1 ~o~

LlJrentii l'n cel altD/ d,i't'I/ d~~ala!/1" ;ti;.,,/' .s/$~dtltl t'v ~d~ ~av
de/ Y'f'etor/ olt ~i1mf: q t?ar",. .suma ,f1'-edlr~et/a ~~'";.i'n~r/mv/ P'JlJ_
fY]~YJ1. In mtDm~TJ/e/~ i/rmartD are .slYllIs",'o/-e/~ cvreYllvlv/ pul S~i1U
d2~a/at I'n ~~; ok/ cJ/~/" i/ ve~1()rulrezu/lanf fen:J~f"k /'1l"la h lI/t!I"'~JI)t!':



AnteniJ cu df'ui elemente C}c/iY'e /t'J?/~re If~gcr'

In h"1.1.9. 2.0 s~oIa anf~nt3 ~nc9(./fB ele /<.11. BdU mpartnt!r.
" q~'>, •.

'1/

<

';I'*'1'.~""B"ta a nk,,~../ ~~ 'k .~-?-...' J;/Ua~/,;"""'" re"-ha",,a.·a»/~.n ei~. ~/4) !~$C ~?<J! ~,ln~tOl t/~'f (ya'l/ 1?'nl'eclBn!.~ ~~t;Q.;J~,~.~_ ...
! 1".,1.1'Izar~a ~/r('(./Iard se f'o/~.$e~f€ la comll?jICi/tll/e ccfsiEll.ell-
r" le lire se l' r4)stc:::;,ok se/' :p' d~ catre si c9tlY de te/evlzlone c;JY'e

t"'!l.'f i'n t,c;te dt'rectil/e. In ~c~5f ca'z Se F~/C)sesc mat' mu/f~dn~-
"It Tvrn $t/II -efa/;lt~ ~,. S/"NZdfe,j>enfru d obt'YJe (In rd~t3 miJ/
In 'r~ l'n JOhn or,'zonTd/. .. ".. .. .

:·.,o~nlrfJ ~m U" icatli" Cl/ S;J/~I/(i CU ~1"I)/'fe j tJd~~, dnf~nd.re do~~­
%i ~t./ ()n r~P1eett:Jr ;a/an ded~stJjt.

<O . Qf5'A

--·--~f6'~
4fA

Fi,!. 3, '.1.2.()

F:o/tPs'nd clr'slozlfi'yoe de iuldJjJlare ln r/~a",he~eel-e"!~1?te~ I'n') ~

/ledantd I'n1:uncf.ele XK este.,3()0:.r2. ,Pen7"v2tU).I2.1 d,Sp'IPZIf, rul T h. 1/1­br2tpr df'e Ivnf!'",eii (J, (3,A ia");1 refle~'/i;r,t1/~1 A. L/n/3 'p~rd/~­
/~ C() ~e..r careilv~e en~r:1/a s," /a ref'l-ec1tJr este Fn )../d' (45"7-1/_ /,i-»4
rd~(){,lld (I.R/)7 cu,enful dh? r~F/~d~r este oIec~/dt cu -135"'"Fatc1 eI-e ct.l­
r~ntll/ ch'n YI'6rJt~r. ~ez.ullalu/ l'n5VP1a'rj/ unde/t()r eml'se4~ Ys/,f

e$t~ ()d,"d,rJIY/; I/""dt'rec(i~"i}/i luJ1atd-" /18 ~CY/>e h;. 3.~ 1'. SI:' un

câft't t!-e _~~d8 /),/f Sfat/vi //6er: !a l'}'Ja/f/m~J de ~/2 ti~d$uj'JralInul pa]l?;J"i ,. bl//7 Se mat' odauf.:J Al3dl8. /)i,gm~frul e)em~nr~/Dr~sle
(/),tUJ1.~-(),OIV$ >-.. !Jls/;;ntd ·;j,fre C~nd(/eftJarele 1t'n/~'D/e c1efi1'Z:'CJ"~e~/e

"atecare, dar se m"n1t'ne la /'ncr(/cl!~rt:. In ,r;.., 3.1.21 JunI rar/anI€.
t!Jllme"T.aTe Ctl c~a)(I/J/ d~ ~iJ.n#si dl?~z.lflye 9amil.

•.(it ...• +-Gv-
V

v
/)

I
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~, 1~Gr ...•
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--. •....6r-+'-'
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a h
h1' 3.9. 21
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If~
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. /n h'1.3,9.Zfâ df'$'IDZI';;'vU/ qâma Iti v/i>"atiJr Gv:4f!-S'J~).. ieu ~ .
':,t'/'lecllJ/'_ Gr: Q05lJ8X. //1'11:1 ck d~l':Zc2re e.5tll t:.araleld cu" 6vm-"u/
'""Il'efH,aeu care d"ce curenTul /(F- /;~. rer/ect~r. C'onde~Sc9t,l'vl
JAd r/~J,11 e/i'm(",â reac1B7It;;!nduc/i'v.a a ett's/Dz/!truivi .(}d)t)d. Ce/elal­
te d, men91vnf sunt C"d 1" h? 3.9.20 •.

In Fii,J.9.~{.b Iln1~ ale cI'n~';~Zdrees~ real/Zi//.,- efi? CdJd~;B( .!Jelci
ea Ilr ~Y'-ed h~/C /on1lmed $= ~/.f eleclr"~ ;;r/, 7YJdflunfd C(/t!*
(K = C()1'1i'e/en7ul t:t'-e seurfCJ,.eJ~i c1e.~lunlu/ e/ &Ind,;; tI~ eureni a,
suf'ert' C) dl!'f'dzare -1YJ <2/ 1'nd.l'e c/e~;t ced CiJre~ta (467. IJe aceeC/

d/l'mentelrtC/ se Face t:u o 11;,,"e fiJrJl1ati d/n altOt/d~~ef!.mente,unul

m~/ Ivnl $/'re ,.~Flecfi,~s~'vnul ma.t' sCtlri s;or-e VIIJrc1tt2r,;(l S/~ lI­,tl f? ci de'!:lzt1;ed cor-eer.:J ton tre t:ureJ?tu/ ci,'" v/ÎJ f'd'/i:Jr s/ ,CureYJfv(

d,'n rt!~1ect~r. /Hme'lSlu"l/e l't!n7-ro cI/'yoerse 6e»~1sedau I'n tabel

~

~

~ .
r

~

f"!t*

r-;

fIR

~

~

~

••••

~

~

~

~

~'-

10km
3Ccm

!Hcm I I

87'9c,,",

5mm amm
diii di~

~ l

f4I1Hz21MHi.281111,5"tJ nllz144 MHz
VPI

!J,1" 6,ff2,,~tf"2,r3m49J1I
R.,'" 10,60 1,()S'5;262,9'f,06

S, m
2,'~ {,lT1,32,tJ, 142~Z"tir 1'1
l,a]0,1'tJ,4'O,3~1fJ, n2(j, 71:

1,43(},9,(J,U0,3,;(),If2
l.tJ MW,

-IZO j~603(JII
~ m

2,7 1,82. i,37",l,t~z6(J
F,..,

2,25"f, ~()~/OtJ, II 30(J,21J

l'

AJ?/enCJ 1189CV. e(/ .3 e/-em-entel'enrru 1+/tMllrP-1s E~S
"'c~ast.i d1'}lenâ t:~ 3 -e/em en7e d~1/Yt! .ge d:i /'n Fi~. 3.9.22.

Z L 3': 1(:1n:-atlzat a17fe:nB.1 Cu cI;~// 7ndt',t;(~a'i A ~dre dre 6andâ ma,/ 40

13rp, / 'pr;;IJ/'I!!me m~ltJ.f4?~re 'd-e c}t'a~tBI'e ~/ t:/.e)')umirea ,. Z L S»t!ela(
A"I~J?d 11139Cyare ;«1)(,/'1 F/9 M~,.e , ZtJ-ttJdl3. .
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~8f 8,'5 9,g1
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Penl--rv 2.RMlle dt'mel1s/v"de el,'." ''tl1l1z Se fP1l'~rtcu2..

5f2'

__ t

161

27ftJmm

, I

, . . fI'!- 3.9. Z·;3 "

/1'Y1l:edapta tin!.e."ei /i.!'nq 2tJlJ..!L alimenfar~a se fa ce ln~u"(!fekxx
cucab/v de" 5"{).n.si fjuc/a, IC- >iz oi,'" a. e~/a-!; Ct:Jc1x/a( /)t's~ttJZI'IJ'ye/eab

adl!~tqreIn T ~e rei3!,r.~~~d d/n C'tDnducf,;r C'veltamtt,.V! 2.•./("""'.C;i-sfl!vl c'Jnfel?ei este cea Kd8 "'I? SIi1 tivi 1t'6er.

Anf~n:i c:b'r~cf,'.,.ipenTru I~ .sa-v 21 MHz.

I!ceasfa- tlnt.entÎ seda"Pn h7,3.!1,Zf lJlm-ens/,u71'k /enfrv 1~1'11fr.Stl"t
In ttllled d~J(f) s ifJllenlrf.l 21MITz, .sUS, .

I ,A "fenâ d/I'e~f/va eentru !){)M fff.. "~l.~.'jFe.

In ,'fii.. 3.,9_ 23, seâa--du;Jstli an feno--t:.vddJ va t2/~J71t!»~ 8c/i 'y4 (flÎJ .
N8 'CY /.tl trei e/~m-ente f aSIy~ ',',' '\

I



Antena /()uer/Ddt'câ L P

Antena 1~1a,..itm,'t:/?ert~d/~i d hst ctPTJceluf.i de 'lE. /slJel/ //1 11~'
(r;,.,3, 1,2.-5' _ ).'Rd~drlvl/r~('yen/e/lJr; ~1I,eniJ ir.i f/ J'",hrrdJilr.i I'tPak //Id:r,

Rn
Rn+f

•... -'
- -

-- - --
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,(1?f~J')d L~- Ya2i e~l)/~ banda de 10 m

Ac~tJst,i clnfena- reda' In h't;.:l9.2C

D

ff3m fO.3 ~.82 ~,6Z ~4 4,5"3m

h':1. 3..g. 26

610S-~J7

2fJ6a---------·
I203 IJeJ 13, 1%2

~ 1~""'-.1.0 o~ \!-. '-Il~~ '-!l
'-Sl i

~ -.:r- ~
~'l- <!'~ ~

~I~
t:>.o~ ~

910 ~I
x .«0

x Lp
5 -It,,"

I
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~ l(,
ta

j5"f-

Ht], 3.9. 27 .
La bDrnele anlen·e./ u~n~ct-4azi //11''.3 /)I'h'/ara-L re?/a/u'/'; t::u

scur1c/nuiiorul s, ~-e can- .se 1i}$~$('~vncle/-e xx de ('t:Jnedarea t!'e­
dx.la/vloi d~ ~tf).J2 CVbuC/il' Pn '>./2 dJn d('t!"/a~/ ('lf)dXld/.

IJnt~nd t9rr: ca~t"a ce;} IZal641 ~/' ~U5 5vh 1,1 /'n ~atQ"IJBnda.
E/ed/enjij' .sun! l' J'm m iar//""i'/e (J {- S"""TYI. YI'lu-atprli' s ~

h,'X~(J~~ r r/I/e /~4)/C}nle 'l"ID'iJ~ecI~ 5"-~'fJm.m: {(f)l?d{u,ttPare/~ h'- ~
",:el rasvc,ffL le diilaflteazd /~/nf~rs(!~(i"L'nf.;J Lpoa,fe fffarak/ll
cu bum-ul; f.a 1fJ~m d"Stil"td"'..· .

163

I"fr~ 2"!,' 29, 1MII% /fuS ep'e sul, ~5"_ II/t'm.enlareil .J'elat"~ ~t/ ~tPi1)lI'­

dl de 6"tJJZ.~" bucI'; /'n '>./2 cI,'n acel<l~i C#:Ji]){ta/.Penrru 6anola d-e

6 m oh'men S/t//'J//~ se in»7v/fesc cu tJ, 5""Î I'e-ntrd 1~!J/1J1E eu 0,2.

Anf~Y1a LI)':. :fa1-'" penfru A ana:J de 21'Y) J SWi1n

In Fig. 3.9.2"{ Se da' il"~J?a Swan 'peYJfru IIJ5'"M Hz.
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I{/JIJ!~'mea reF/e~t~rtJ/tll~ a-ch'rect()ruJ(J/ !/~a y/1>rdtol'dl(J;/..~7)tru
ya/tPrr/e dejJ a/t!5e t:t;"frlJ SrjA = 420 ~/ Set JA :/)"zi'.·, t" OJrem-:
Ir : tJ,1'd~A / td '::! ~ltfJ A ) Iy ~4~"r A ~ .

Pepltd3ra,ma ~ s~ c!,eterM/;,a T-tZJstewtCJ ele rcld/B!/e d iJTJt~tJ-e)
RI' ,!V,,'4le de Sr ~, Sc:I ~/ese : ('ca 32 J'Z •. /Jd:J11area cu C~­

dX/~/lJL d~ '(J.n..Se f)ce deol)J~e" Cu d/~tt:JZlt,v tiamil 5au T.
f)d(*:Jdnt~na G9re 4 eleh1e"te ser-ecomC1Tlda Sr:qZA, 5d1.-d,z>",

Sd2:-(jZf)"1 Ir=O,5"(A, Iv = fi.I 'iA , Id{:o,~?"\,ld2-·4~~A ~ir-ezulTd I?r ~ 3(}..Q/ s/ un cdSTli de cea 9&8.
/)la~/'d mele 5l/YJt /;}Iab/k 'i'n sr,;}/i'vl //6er. /n al. 7'6'f'leT'ea I:d'-.

m$"iJ/v/ dn7ena ca/t(}/at,f s( cJ~ZdC"rr:lt!ilZ;; ~/ trebu/e re3/at~lu/?_

fJ!'m//e -e/-eme~t~/c:.r/ d/si;g}')1a d~'nlre~/e~,'d/sj>tJZI1i'yvl de iZcli1j>­

lâ~~. In IJrCJcft Cd se rec()>>7i1J?d.:; " L~,bler-ed .,tlntJ),," anT.e:n"€ d-Va -e~_
fen m ~ n 'f.•te fi I1?IM'h'~a/eJ' calmtJÎ t:t~cVdl flenfrlJ d"tt!n~ ell'n te6Y;;
eu l' aj',4Jrlv/ cI/ame tru / la Htt IJda ~ (),I)DI5' CI/m~n 5/lJn//~ s~dilCI 7» labei.
C.-nt1{ frl S":4f~). ci~t;'lj/ est-e "s-0/6. Ca~tI Sr--5d cI! 14).("d~t'ful esl-e ~5"dB"
maXIm 1)(1)Sib;/. q18;: I'lll,z28A2",821,218,1·II"Z{(),f

Ir

m5;1' t",9(~'Iti,ll1(),321~,,2
(y

m;;(){ t",f/" '1!J1,!",1~,1'1(J,,26"

/d
m~,815",~6,537, "CJ,75"13,7

Sr:SrJ h)
2,12'1,11 22,833,32",225',91(

Jnlolnd cu t/'-e/ -e/em!nle .,l~ 'prac-7/c ·{)n ('.;~n1~ rrdA:l. 'U)I'J:!"'", t";] d/~c­

/iJ,ru/u/ e$t~ t:r/h~Cl,ii1':. d-e.//aSil~~d Iv/ d-e /a &I/$13n(,;) {Jlb? ICi ~Z.?A ~
YI'kJrti"bJr 1'10 nu)(::/l.F,'('3 ~d ~ f,/v/da r ln~ r~~t6 ';"rcliJ7?!a cit! /d 2~.{Z Id 32.fl.

A nlenJ' Yd'ifi cu trei elelyu»h tt>nrro ··1sa~ 1() Mf/~

I/C"et!sti .!Jnfen:i S'~d.ii'n f('3.3.'-2;1-

19,8",
(13,?9,." 7

t
t

6111

( ", f81n)

t

20,3111 (,,'t,13,~)
f: Iq3111 (o,z m)

6711

!,88d}( -(le",)!
21,hn(1,31(1)
t1lf,S3wrj~•

N'j. J~9.21

I)/Jnen s/u",.k·~ tit')') fJJri1)I'Jfez~ svntpen-ll'u ItJ Mile. C,,,densc1­
iPrul Y'iI",/..u,ll laolt'$I.t:Jn f;'ru I tiiJ#liJ al'~ ~ca300"F Î~ -:t Mllz 1/
cea 22fJ,F l'n 16') MII~.

/}'J 1el'jera! C~nc:/ensaft)rv/ d/S'~o~/ffVv/u/ tS~mq are :ttF
t~ntl'(} h~c.are mefrd d-e !vn'!l'""e de unda a..ben~ll.

() dY}fen~ Ya.l" cu 3 elemenTe ,~ate CJyeCJ ref/eclorv! /tJYJ'lde
O,5"~, v/J>raforvl 'd-e 1J,~t-}..,d/reC'ft;rv/ ale q't~At,'d"s-laJ')teleÎ)?'/-".e ele­
m.enTe ~I (~>..,1J'~fI)Z(f,'Vt.l/ Ga lYld are (),J'm 7n 2rfl1/1z / .(,2rn 7~ 21NJl~
5; {,tW) 11'11'r/VII/Z·,

16(,

i

~ 1

,.,.
~

••••

~

~

~



r,

Anf"l1c? Yal" cu fr~/ e/em~t~ eenfrt/ 2( /'1l/z l>M2A8k•
tf("~a5Ii cin/~nd-sed;i l',-, ;:;~. 3.9.30 el ~/1J

In ,t:i'~.3.'-3/ Se da aeeast,i" dYJ1en.i" slm~/[}- ~u ~ e/e»1~J1~.

1 ---------- 2180mm
91, (!2.()o)
* --------- 2B'fo

f;, (~~O) . . .. . ~/O
t = I t-5Q--lfJ30

BJd (~oo) 6d() (J~
l' -------------].000

A ./ .,. /" -1- ~ ....L'fi/'I-3. ~.3~, _J /,. ""'1..1, /"~ • I Inl-en:J e.Ste rOa/ld In Y'i1rrCJ umlll'll()}') qe 7m 1J1;U(lm~. VJil;(IB/tI
este dJ?,t)s" CtJ/;}c" 3$It're C(/dt'dm~tr(// l1"cm eh,'c]r /<i'n1;/ b4Jr1'Je/e[)~­
lene/. ~us est~ sul, -1,5" I'nt,.~1""d'J-rtO,;M!lz..S(/rrttl!esie..;:rtf)h/clezo'/.UJ
mW'J) ci!'", tO(e/. C8~71?(J1 cr-e~f42.- c:Ia~5 cI/sfantde ~unf ~a P."paranteze.

lY)ff~ ,{)-~tf},2Hllz 1( () g es:-re $(/6 1,2 I r;;,'rJCorJcho>a7Gr1a.c1/S'jJt9zl'h'Vf/t ti{6:r

I Il/,
I

'"

..

I f '1'1
._---

-+

-- ---

f)

tf.~ " .,
I,"

A. ;1

" . o "l
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G"!~m~nlul"Y'~re2ttJr";/ ~umu/ (H,?W3-T cu lin,,? f'n-lY'e~lla) sl/nrd'n hirâ~
d-e. sllhla-,.1JI'm€nS"I(/I1I~~unt l:e~1w LJa.nda d~ ItJm. ~tlfl1v'l are cc~ ~fm.
G!RMe~ti' sU)'Ji cit'." sai'ma:d-€. cUfJru tP2»fh1. ~e.f'4c.~rr/1 f/'ch'recklY//')'1(/

8:/-'./111 jJa'na l"g ca.pi-IcJ/ und~tehJ,..care 5'lIS?/n ,YtiJra70.rll/ c/~/.re/(lniffSC'~V_­
t','l'e de- '"110n. A-Y1-hhd, are... /~/eda"!d ('ca ?t?O),mt' f/.,seaAme",'lea.~
t:u coaxIal ~-e ~~ tJhhlll /an('<J ~lDr#ele .;;»~)')el ~d/IZd1?d un?Cc~,c--
1> ca k'l'} [Câkrd $f/(e.- u'r~cd,'" c~a)t!laIJ,Jfntena seln-tfd./~za la. 7"J/~/mbm{ht

,4",nn,3 ,are ca~f,~ de ~ ~d6d ~/ rafJ.4rt t::/~de 11-lydt3, Nr.i'nolul'1·
,{~te.~a!~,~.Pe_pn'rJ c'ln'eI/ el 1 ~r~ ~/;tls. Pdvl1JP~Srl ca f!;0/ecfat c!ll')t~e ,
1/ ~/alder1JI'm" f'2"~ 3 h~),)zl of' 5"benZI I d~ hJrm.3l'a!ratâ I t!..udlâ.?,o,,;
71ale/e d-e lom dt'n ./;''i,l'a de Sft'cI.J'~1"1',.euia1l2 t:!ca 6kg. 7;;;11'YI'j,;d/~ri,'
~t/r?t all'meJ1iat,· I'n ,a,.a/~( .

I,

I •

In 19~" I .L1ltk 61h:! (~'tr.v }ajJ/'ezt>nldT () yan'a nrci' de anleni.~_eY~· et/3 de me nte.I C~11 y't'Il d b /I~ Ct:m>~'u ci IJ-'. ~ J'J7en a a;;; si ,3~)aIt z ata ;:>e

ea/eola7-CJr ele L. 6. C~I'K _Jtr.!..+~JJL , cv vrmci/a:;are!e CtfN?Srata'r/. '
4,,~na ~re ()slrvc/vra--s.vAtI7rt ~lJn ,c;'br~-de~ft'c/a'Lund/(eJ car-e sv~t~e

e/~JY) t'J1{ti' dt'n ,.s:a'rmci (h?3~·9.32)

168,

,".,
"'"
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(-10C/1)
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A~1nJc3 €lI'ria. j""ftnqllre.;z eleme/)tR/t:Jrl se 4~ sarma c!..f!C?rcJ Tarel "e/~
zd~fâ(saf) ck 4d ac~e/'f'l C{/ cC/'p('v. rI'l:mafol'll se I/><~aza Cel FI') flY,3.9.34

J'C:---, I
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A J'Jlene Ydc;; ()~t/ml :zat(!. ee ca/cu/:;JtDr

q,f/ml'z:~,.ed J>eCCJlccll:1t-,. d a»fenekJr .:Y.2?i Cf/ +fl' maÎ :molie ek-'
m e)'}!e dtJee la CtJ)'}c/uzil. /m;x'rtante. _ .

j)/~rdmcl d~ oI/,ect/v/tate este /nde;:en4('T)/a. de 1{JJ1p'lm~d dnfe­
ne; {humulu/)clacd- e3 qY',;}fe~te~~Â ~Ke~/ect;,rv/ / v/irCJtorrllfltr/­
ItJv/ d/reefOT ~{J~//dtr()llate I ocvlJncl t1z>., /,gr eeil.9/1t' ellrectCJri sU111

)'nJ; d/Sto:!11'Jtiilti ~/ MtJ/ rdrÎ, LVI'>tj/me.:; elementelor -fIClt'str9n(e/e
d/"tre ele deJ'/ncie c/e d/.::unl!lrw /evt'/,,1'. Anf€ne/e iJedm re;z/Fzc;!e

dt'n ct:JYJd()~t~;;zre .fvbt,'r; du I'drdmefrt' cI//'err'/i' de cele real/~dtedln /er/, .

A1?=t~-e./efhJ/ec1~/e./e1?fr{/. ~-:(/i3m:-;«(~ dV laTC1met7'1i' ce; meU- În­
512.b/ /~ 7; ..m~d-l!~t~.AC':r~~cIvn c-~/'3;ndl mic cu -I-2dB I:..drame­

tril' ce//dlf; re zf//ta ~I'tlmI / dr /d c()r~s;c,ndenj j1//.r~ oiJ.ferya.
Jntel1ele Ya?" CC/ m(/If-#! -element(? ,enh-v lj(jS real/zc1/e :f''''WI'C}­

1e e;<lerim-enta/ cu mu/fe/orl 5u~f /nhn~i}re cekr "I't;'m/~c7I{J~
caleula11J;. J;,51,m!.e!e dt'nfre dt'r~ct&ri cresc lre~1a/l'iJ""nd~/CJq~>'J Clu/'ci
care r.hncin ~~ ~ . Lt./7J1,'m//e cI/recttDr/lor scad c!u ~ raf,i, u#,'m,;"
c:3 r,;in:/ ~ceeafi /tJJ?1/p)e. A$7FeI c~~1/~ul este c()Ylstanl ?n7r~D1JdJ?d..~
lc?r3d ele (Cd 1'"), I t:(/ o scâclere ale 1d8 ch"'dr~i J2d1?te1').?I(/n~
de 1tJ A, J4,./~tld /~ar;jm/'C'â q /{J~"mi" e/em-en/~/()r fi IYJt-errCJ /e­

J,r dt'ntre ele redu~e si YdT/'dl/.:J i"?l'edc1n/e/ dec/S/d /(t/S_ viu,"
ctI_frec Y'e)')t~•.(i'ecVent:g de re~~),)iln (ci ~; Î::',P:clant.;; 'an/~n;" 'ycJ1"I'd­

za ;:e$elY1,hlftCt:lrt'V la crejt-ert!d l//nz~mJ1. LDil1 /aterd/I al dlC1tjra­
m el dU nI ve/e de - (rdl3 i'ntlaJ? verYu';}/ fl - l5"d8 F" ('/dn tf),/zon_
1.;l1;:entrt./ Ju~/mi CtljJTl'nse i'ntre 2).si /4 A .

~dtd de cle~ere!te~ .d /un1/mi/ elemenfel()T de>t,'rJde tie d/'amt'lrvl
/();. (.i~/ifff// .3"n1en-ei Yt11i rJ,f,"n-1IZ/}1e cr'tfte cu CC'd 2,6d8 la du­
h(a rea ~ÎU1?'1/m/i". f>rd~i"c cre~tere;i1 este m~i mIca din C'il()Z3/,~rcl~_
n!lfJr s) ertDr//(f)r con.s '/i-()("/ive

1nfenele ~v /t./n1t'm/ {J;;"d-/..a . 1,5"). Ctl elt!'m~ntl' QuatJ/ sau ÎJvc/ti au
~;}ftl'3 1',t./I'n m(u~lna/'e d~(dt Ya;i. Peste 2..>. rer./OrmC/n!e/e sunt
e7;d/e 1 c/lIdr eI;JCd rel'lee1Oru/ s/ v/br.:JttP~{// ~UJ1t d-e Ii~ b(/("/d~ sav

1/89CY sau LD9,eTl6?d/~~ .1J/'s-tantCl ~p1i'md~ref'/~~1ior~nbratoT es te
0,{!i"-l1J,2 A I'enfrtl () cI/'afjram.1 .fI' () /m I'edant J 0l'f,'ma: In /:1'- J.~35'
seci;; Y2rtava cJs!i"1v/u/ cc.//uH11'me.;l el1?lon-e! i'n A.

22
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ITI

• ;1vmatate c)f'YJlr·i/n element aldnf~ne/l'ent"'lJ2IfMifz se c/.Cl-'n!7%,
'.'!.31" i/nqe A= 22,2ZWlm ~) 8-~t)1'",1I? ,C: I5;JlfJ17f7/ tJzo t/J 1z,1-JJ??t1.

JJ/m en$/I.I7J1'/e se dati I'n rabel_'

..'
/)

c

c

. ~--_-............-._-~

B

8

AIY1m 13In,,?
Cmm

I? t'F/eetor
1<6tJ~,' ~fil,2.16q!;~

V/brd tor
V6tJ"'. ~~7,21463, 7

iJlr·ut~r
P'" l)9,' ",',2134,,~

)lsta"td ,Y-I<,
!l11f,4

/)'5 ,~ ,; fc1 .; -IJ
~5'1,2

Amm8",,,,C7Y) ""/).m ",.
Ref/~t:.tor

R;'2 9,1,,4.4~-',2,,6"8,:r
Vd>rafor

V761 9''',"Ij 5"1,2IZ'tJ,'
/>/r€ctor

IJ"'2 '!J ''',''It 1"211tJ 'f,c.J

1>/sfant;J
V-R12/~,2.

bl.5td ntd
'r'-.b11 {f,,6

A-

'1 __ 1

___ 1· o___IC===t==:J:======:I
Fi'9' J.9.~8

Am1'f18trlW>C
11'//117/)m",E"mFP? m

ReF/tct()r
R12{~,2 6()~6!J"()8;f()66,Bff()81f§!)

Vibrator
VIll"l 609,',081()'6,iJ508( ~o1,7

/),re~ttJr
/)1219,2 60fj65"081066,860810!2,f

~/stan1:J
V·,J(2.4?3Z

l>lst~';1d
v-lJ& 6 O,,!.

.;rt./mitiJ~ d,ntr-un eleme"t al a1)!en~"~enlrl/ I+MII-r: St"a~lnh~3.9.M
vnde Atu·e f 31,r5"PlIY> I 8- 25;'1h/1I?, C-22,22/ /J. 19, E - (~Jl, J:"-I7,rmdJ. ~/'m';n_
s"t.Jntl/~ se d6V 7Y? /alJei

1
I

1, .d,~/~I1t.YdcJI' ()fk"'lr.alecu3 eI~h7enl€, 1,,· fr-eel~.

I : • JtI",il.4 0"'."1;,(/,, elem ent alanre»ei j?enlro z'-ZI,~~IIZ Sedd-Pn
t;" 1.9'.3'. ÎJ/'m en Slt/hll~ >~ tiau f'n ta"~1A=f"MIJ?, 1j=15;.t~ C--I2,r.

",~.
--.

t.1•
~-
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J)2

/)1

V

J/)f-f)2

Y-Dt

.v-R.

- .".
:

R v-Df/)2'Y-RV-/)I/)(-b2(j d8FIS c/!3

O,f()l ).
qt7!" ).4/tlf Ao,~48A0,IZ3 A. p'2 >.qZ~9 ;\9z,

;,36
~O2,4,9Z4,121,32;12.~6,

5",35
f;()34,19'1,,'181,68'2,03,1,'.1,52S"

~.f>.

4~?').0,"5'6>'4~~1)..(),1~)..~/)..4fA
O,f" ;\

4~lA~~6"A4"~ A0,2'>-(),2>., 42~A
;'3

((JIf,1/1",185"f,1"{31,!1,31,5"13

()#6'J
O,"" AOJtff).044 ~0.2.'>.O,2~O,2}.. ,~5"

, ~i~.3.9. 3'

IJ.,tm€}') 5/vn//e vncr ve/l·t'a nle !,u!JIJ cale .sunt ih faie~Î" metri.

Antene Y,1/l/ ~upatrv 'e/em-enfe I'f!!TJfrv 28JVlIlz.i

1" fi7.3.J.3' se da~SCh/(d uneI dnkJ?e Ya1; cu ~ elemenfe

R V/)1f)2D3Y-I<'I-/)//)/-1)2/)2-J)36 e/(3Fis

(f),5"A

4"71).tJ,~63A4459 >.4"3'AtJ,U'I )..O,(36).42.34)..tJ,234 ).1028
;,z4

"°94,88'1,82it,"1,4,I,~"2,2,2,~8~~JtJ

'.,.

-
"

"

) Antene Yd1; cu C/1?t; e/~mel')le,eenfrv 28 M flz

/n;:;~.3/J.4() Se da sc/ula vfei dnkne Ydi-Î cu 5e1eme~/~.1J/rn~Y's"{/'7Î_'
le (/n~,. Yar,'dnte ~lJ6/"'~ale / I'n mefr/ 5.1(/ /rac;//vI'),- deA suntli> i'al>el., .
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V-R----------R

-------===:J--q-O-( ).----- Y
v- R. 6()O

_____________ R.

1\

R y'f)f!J2V-RV-Dt/)1- /)2(i-tl8FIs dB
2,'58

2,8('2,61'2, 628f,19~1,f9 31. ('13 .
3,d3

2,838~,1192,6r{(),7J81,1',1,481-92,
0,,1 )..

447 >.q~,~4~~).0,2>-'42Ao,z,A

q5"A

~"1,AO,4,6Ad,"~A'0,1;).~1)..IJ,/Â

Antel1e Yd~· cu j?dtrv elemente /'11 5"tJMllz

In fij. 3. 'AI se dos~/1I1d Dn~/ Jntene Ya;/ cu ~ e/~)11(!n!e:/Jl'meri.s;-·
UI1,'/~ tll1tJ,. Y,sri'a"te /ub/t'~ak/ l1,metn' $c1{/ rrdC"(/un/de A stlnfi'rJ fdJel.·

I lJ2

. Antene Yc11" cu C/I-JC; elemente 1n 5"0 MHz

in r;j.J.9.42 sed; $cb/(a I.IYJei ankne Y~i eu !re/.eW1e»t~.j)lm~ns/{/­
Ade I.JIU)r var/anIi! II.JhIt'Cdtt9, In metrl sau friurivn/d~). sedav ly? tal>el.

v R/)1D2/)3 _Y-Rv-/) (1>1- /)2..DZ-D3GdBFis

2,82.

2,"2,'82,6;2,60,'2.0,921, or1,5"'

2,:18
2,9,2,f'l2,662,S9~"931, /(91,1, 4931,"9'11021

2,8,B
2/J162,Uf2,1312,6()61,211,IJ,Blf1,3',l,J9~I()28

'i,OI'}
3,OZ~Z,8132,=1;12,tlf1J,6()'tJ,J(),'"fl{1,"'31026

2,819

2,95"82,"'92,62.82,5'111,193I,f93t,ft} 31,1'J3

••

••••
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~

~
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- R.

/)f

/J4

/)3

1>2

/).1-1)'1

/)2-/)3

Y-/)f

-----Y-.R.-----==:J--"o-m-m---- V
{,oo

~ntena Ya1-/ cv fi/se ~/em~1')1eJY] 2BI1f1z:.

Se/H'fa tlce.ste; antene ~e da /'-nfl1~3.9. 4/t

An7el1c1 Ya'jÎ c(} sase elemente ,}, ~()Mllz

/1) r;'i.J.9.~3sedeisch/li1 uneidTJkn~ ;:Ia!" cu, eI~m"nle.1J/mel')slt/nile .
VlJlJr Y'~r'dnk I'tlbl/C'a/e,l'nmetr; Si/V rhJc(i'un/ ele).., se da u i'n fa6el .

R V/)1/;2/)3f)/jY~RV-f)(/)(-/)2/)2-.1>3/)3-/)~Ci cl8Fis
4~

2,8""2,6({2~5q82,,982,6'121,201,()ZZ1,64'11, 5"91,8
~,lJJ8

2,832,1'161,ftJ6~6'Z.2(6551,15848081,()91,3-1f1,~".611/23



,
Antene Yc1gi ctJfJelTrv sav c/';,c/ demel7~ /'7) 21 Mllz

. ~ .

/)/~en 1/(/ #//e c1ces1ordn!e)1e seda~ lA ta.be~ i'nmeJ'r/.·, '

:I? VLJt,,·1)2/)3V-I?V-})I/)/ ~/)l/)2~LJ3'(iel8Fis
"1/5

6,7'16,5"(J6r3()'.12,1f,6~2,6~
;'267

6;862'6,4a5..6,3fi'6;JtJ~/62,M2,9()2,9a
f,2{'

6,866/~()6.~56,~tJ2.83·2~~'2692,6'3

O,. ,

An1~neYr3'Ji c~ 1;••5"'sau 6 elemed'e>~??)ru ./Lt 'N);z

1Jt'mens/vn//e aces1oral7!e"e SedClI/ /)., labei, i'n meii-I

R VOf/)2/)3f)~Y-Ry- t> 1/)(-/)2/)2-/)3tJ3-~4G ciI:.F/s

f(),8

1~2Z9,65"fa ~2l~33,0)
(1, Of!

1~32~9!t6 3,12Z,2{,2/'3
f&,B

f(),199,139,j"q9,45" 3,66..jtJ5"~'6~66
((),7{

{~f69,139,5"39,,~99,11~()5~~~2,152,9tJ2,90

Antene y~' CGI ; 2,3 $c·f.I oel-eme~te~el1f1"f.I .banala de "o/t7l1~

lJ,'mens/vn,'/e acestor antene I În metril seda.u 1n ta."elt~,,7rdley;c;JII/J.

I? Vj)(1)2l>3V-RV-Dtt)/-/)2/)2-/)3~cl8~S clt3
2, rJ92

f,/:J38 ~~31/itILt

2,1,;,
2,02b~89 (),6{.(J,16 S;125"

2,IIJ2
2,0J81,~"Jt1,'11,810,"'11),"~5"(,(tII,(Nj~8,62~

O,5"'x
P,""'''0,'15")...o, "" ,\ ~2.)..O,l~t!,2 )..

Tre~er~d de la /m~daJ1t2 ele 28.Q 'd ac~.s/(;r ..3"~}')t' 1.:1~(f)~)o';;I(/1
de '().f2- s~ rJt:e t!c/ () /,'n/~ /1?f~rmed"arJ;'~ )./'t. de 3~..areal/'eilt§
d/~) d~u.a~bV('~t/ de ~a)(lal d-e r5"..J2.1 /vnfid~ k· A./ft" /~;dfe I'n
,ard/el.

Acla/'tsrea ~ tit) ale real/za .s/ ~CIo!,'-r0ztf,'y j'amq.

"5



Antene Yllfli d~ ~31'~ perfi,rmtl??ttl":pentru I~ft Mllz /(1 FtJ.

Aces1e an'kne 0l'fi:mfZ ale /Je ~alC'cJ/at;,r au IU"ffl'm/Ie_ elemenielor ~i
c1/stan!ek dintre ele var/at/Ie /o!::lr/tmic. fie au ("a~t}fmtu'/~ c/ia­
:gramâ ele I"dd/at/e C't.lrCJfj !it' 'oi1ndJ /C1('1,;l Antenek av Ivn'1imi mire
1,3).. (It) elemen7e) li 5;1).. (i9 el.(;m""!ej ~tM/i;nn Ttlbe/ulvf' T1

T(
Itr BoomCi'slijZFis

de
(A)EI

.(dBd)
(n)(dB)

10

1.8 11.42717
11

2.2 12.03819
12

2.5 12.52823
13

2.9 13.02320
14

3.2 13.42718
15

3.6 13.83520
16

4.0 14.23224
17

4.4 14.52523
18

4.8 14.82521
19

5.2 .15.03022

/):J(,,i eJ-emenfele .!}u ~lt:~35"m",1 d/st;;n!ele k,. /atei de re/'lectt!J"~În
m m ~/ /un'lim"/~ lC'r,l'n mm secJau 1'" 1abe/l// Tz.

EI. /)/sp"ta
Lung.. . mm mm

REF
o1038 gl./)151.L (Jn~.'OE

312 955
01

447 956
mmmm

02

699 932REFO1044
03

1050 916DE312.955
D4

1482 906D1447962
11/:'iD5 1986 897D269993806 2553 891D3
1050922D7 3168 887

08
3831 883

D41482912
D9

4527 879D51986904
D10

5259 875D62553898
011

6015 870D73168894
D12

6786 865D83831889D13 7566 861D94527885D14 8352 857
D15

9144 853
D10-'..5259'-.....'882-"

D16
9942 849

D17
10744 . 845 T3

Tl

~tic~ :~ re3/IOZeazJ o drJ7eni ~u IZ elemente, Iv",.; de 2,5" >",...t!/"st~n­
(ele ~td ele ref/ector ~i /utJf//-m//e /,;r, in mm) ft' ~s~ctv/ IJl/M-vll/1
rea./lzat al,., tevi cu cI/<J7>'J etre mal mIt:" sft'e Cdrete ,.!ed~tJ i'n lak_
~/~ .

Daca' elem e1)tll/Q ali eII'a metrul rp{fmm, eJelJ')tJn1l?/e ;bc;slve se f';;J~ mii;

Ivnffi t:.(/ 3""111 ia,. Gtac;1 dll ?!!"mm Se ne maist'IJTte Cf/ 6mm.
~reMe)IJtu/ /;'Ii.r,:;j,g,. dre aola~Mr În~7;C<1f'e aS'I1i1T~()o/,~rdJ7JacI~rddt;;'Pe

{~6



••

I
I

Si
40lTlm

l
(])

J81mm

T 80,.. Support.d on
3/4' HkJh Oelr)'l Inlulot ••••

O';'en Element 0.5' 010 (12.5mm) xO.035·
Woill Aluminum Tub.

.1 T Ba'.

I 3/8" x 0.035'_____ J8Smm-----ar, "'1u~lnum
Tubln;

!I.,.

(A)

-~---om -

Driven Elemenl Delail 12-EJement 144 MHz Yagi

"Uach Botun Enda
ta T 80"

FloUen End. of
'T' Tubes

r 9.5rnm
I

J L'2.Smm

3/4" Lan; x 3/8" 010
Del,..)'" Insulotor

117

r t J20 Nod
mm . Clomp''''~-l-",.~=-1- ""~ ..

(e)

FÎ''f. 3.9.;;5"

A .Jl.

(6)

Dr;ven Element Side Vie••

i'~_..-_.._--__. -'- 9SSmm I!
I tit Q S"t:f\I

~~~::~her~,.1.,

r··l)mm "lu "0

••••Qt.,'~1 o.('Ia~· Alvm:t'lu~'"
<;Y""'l,;~or P.roc".t

1,.~,t;./('6~('tf)q)f/B/u/ 5~ ~t:Jh~t:1~.;Iz.i/dell§t_OZI!i'yd/~ddilr/'t' ·1n T' ...
~IJ Uh ba/un I'n 'A/2 Teall:Zd! di"t,.-o il./t'âj'~ d-e coa)o~~c:J1"e trJY1shrM:i

lhl~,qan(~/e j'Y) raJ4:.,t 9:1. ..J1'i,al"Y'tI/ hucon1~cf dU lJum-Î//
I."drv 6" el//lt!l i'a,.az.~ftIJr4Jd(/.sldtE SilTc/n//e S/;;Jfj'ce. l)"5/~ZlfJ'y{// T
,le 1'~.I/Z.~1Zi ~d i'n Fii· a" "5AofÎ8.12r,3$/'ec1v/ aT,t~.11ei,t." (c) .

i~f'

i
I

j.,

,..,
~,~.
~

t-.
,.,.
,

••



FI?_3~9.46
1:fS

---
~

i-.
,

CII!-
.1

~
i

~

,­
~

AI­

~
I

I
'7/)-,i

f
I
.V

OII 284 ISi!)

D;2 23, 2112
2S2 2.17,

2S I 2b29
2S0 2$'0

DI3
DI4
DI5

->,(0 ~<--t2
'f';t

,

--IZ2-+-t'bt~

Cu pZ r. Q<P,f <c--3J--..~~2

Tabel cu IUllglll1lle elementelor si dlS1Jll!ele dintre ele
Fi L! n~1l11Dlmln I
!{ 34.5 O Dj 296 612
'1 H9 I iJ4 D6 194 79~

I D: nu 146 LY7 292 '90
D2 31 I 224 oS 290 1136

DJ .304 3n D9 2 SI i4 ; 4
D4 500 166 [; 1 o 286 i61 2

~lirA!
II /1I /,
I

IZZ

rn__r _

Anlen~ Yafli deJYJfJTe.pf;,rm anttie~ntru "$2 Mllz K{FtJ

Ank n;} c!/re /7.e/-{!menk PJGT}13te le vn lt/1YJ rea//zd1t:=1i'11 'pT'(JIi!
de alt/minIu (L~x2tJmm) /UT}? de.3",. EtJ :Jre (.In c;t~$ de ce;;}

II" $c/13 I un ral'.tJrt F/' ele 2tJ d8 .;/ tJn l/'1?1h/ '* descJJlot're li c/,',g.­
'Jramei de radi,;;)!~ d.e cea 30°.

E/eme1?7e/e sunt r~aliZ"dk d/n iearci de a/uM/n/U tfJ t!m", S/ dO !vn­

9"m>/e d/'!J fa; el. Fi'x. art'iJ /~,. i:b(.lh7 .se f'dC~ ~tJ ,"1t:,.~/al.IJa~ck'
al" kiJlOJde alum/J?lu Înd~/1e 1'n fiJrma /If~;e/ t!Jmt!(Jd si !vru})ur,'
C1vtDl"ilet.g"fe de 'J m»?

J4'bra'/6Jrtll are cI/9"zip$'Y eleCJdlJl!Clre -i'n T (Flf}' 3. 9. 46 CIfi 1»care
l:.ef'M;/e 'd-slre3I'u"cl.eltJr Jn/re ca'e ;m;>~dQn1de$te Zel) 4. Ada,is­
reCI eli a;aXld/lJ/ c:I-e 5"tu!' se NCt! ctJ () bucla~ ?n )./2 d)'"., C"(/)ilxlill, Cd~
tire 22"m"" da~ es1ed/n c~a)(/a/ /?fiF.!/V.

(ele dtJlhi I:"{/S~ Iz()/~')')11l ntJld!e cV" i" 5untd/", f-e//I)~/?Je~'7Iâ5
$dU texxfol/I f/ svslt;" I'je/e notati! ClI •• T'âl-e c1/o/>l:z/t/vu/ui de
acJaf..t~re. CCif..el4!le :iucle/ U sunt ~o.s/j;prih /a c;}'petek in terldJa re
ale t;;;e/~r "T'; iar c~k dtDiJ3 trese /3 ~dfJVC'(// .• 'p'= 8vc/;; (/.s~
fÎ'X~dZ~ ele tVn) cu st:f9c/. /?ckrc/I d1'e muh--fdta~f" se h'jeaZd ~/e
bvm ~u sc~~i.



2,J,86 ~-------~'
~

5

17:1 .

~ 1.616\(0;----- •. -
<.-.i

.
. .,", .. (3.35(). f4.()!O('1.750

68()
(124

92f

2gSf/~
2~tSf,re

USlire

a

T
1229mml

1

A nlel1a se re. aIIzeaz:J dlYJ levi dt alum/~"u ~ 30 mD1. 13t)bt'ne!e. ge reali'_

zeaza pe cl'It"cIr/ ale /Ie)(/!/~ 5 f>ClO fexft;/,t) p Z~6 mm (t0l·~. Ca~lele te 1/1 :..
lor 5e,.destt'aJ""f!.Vb~"f'a)erf// 'penr-r(J ilH Slrc)'nse etJ cot/ere. $,;"rmez..IJOit'­
)1 f1/or ~5 re C:UE f ~~m 1?'J. ~arc/J'lI'/e cra.eit(·v-e i'n h:rm3 de. cl'fJce sunf IGr­
tna:le. cI<n cale dcuel. corn/ere de 20'1- ~{)~':/ lun!, e::e 6Iem/,JJr-~'~seele

e/.em e»!/ ct./ >.' V;()b_(/ri: 1. d cele 1exbeml'le;f; Se nl/()leSC "f>~I'C/cl ~ 1c1 cClreSe c..o$Jr.t9re ~ te 5c7rma de eL/Iru c? 1/6- 2 mm (t,en7rC/ el ./tiJrJJ1C1/..,Jlrafe.
8 vmul Se /lx-ea z.1 cI~/)f'I49J'Jf:N'n /n!ermedt'u) ljJ'Jell:/c;7::/ m efa;' 'ce 'p'c'jj,r;

7e d~ 220'« 2ZfJ fin,? ~/ S"c()a~e, P/k;nr// e~/e mal l)"a/0 de V',;}r/u/IC/i
. Iii'" ci h/( ale dov d a)1('c(e de ;J y.1C)Y) ('are 5(/ S;7Î.n e?f'fR(e .iJVh1(JIt/<

i (â;:,ekle (ev//c,r se dSTulc? cu d~YJvr/. Ct9ndensaliJro/ Y-8rlab/1 ~slefrcle-
'J.af l"t,.·() ('u7le ekÎ.lai1fc ff'XClti d-e bvm le ea lIi'nc/ fi'xa/do-Sl' 7110;;',

/)/StoZIt/'yul 6alYJdeS~ ~ 1(;.1~tj; I~ m~ oI/n aluminiu' ((/n!~"'d-e
1.016 mml?xaT.i de (eaYd} Y"r'6r,dbrvlf/r' c() Ol?,/ scvrfei'rcu/~r" 5 dt'r? I Ia. 1_

ban d cI-e ,;;/um/n!'u f/ (/n c1t,>lanjt'12T ~ d/n f'lex,.. lJe la concienSd;/br()/
rdr/ab,l la !lj<:3d''>rz1f,'lI'o/ur' 6amd} /e1aTul'a se Nce cu (!) S;/rm) de a/O'.

tn/n/v <f 3- Y h1m lu y)~.;J-de. -I~2/1mm. cv dlfnens/VJ7;/.e dt'r] hj3.9.41b
,fU) _.,/,1:{ la II.~~ ~~ J f/ 2://;J If.!.r~):I&.

!nTen;; s~ reJ/eazci d.(?!las./I~c),s"urlc;i-('C/;lÎJro/ 5 fr' rtJlt'rJd cO/JdelJ­5,7hrd! varld.h,1 I!'J1 tr'u RuS fl}1I'J}j1'J la ;f1111~
.4n-4JiJ <!1;ev)/ ra~rf F(~ C(';) /8 de, ~ .

lIP,



--·i

'osltlon' [mm] . "

i Length
I Length [Â]

Galn3dl3dlStack-Stack·
!mml

!dBOlAnale flIl'Anale aJHHor1 !mml,Vertl !mml
1.945

18416.621.221.6625615
21<97

111
17.5

20520.8650640
12957

113181J~319.66~680

4t)61

' 1719.117.017.3780770
5,993

b6
203

1<17149900,8'10

T2

Tf

180

A nlen:J Yafl/pe"lro hand;; de (296I1/1.z. l>Lt:WtI.

Arlkna ;}ct)l'u'â Jand::J ./.2N)-13~f)M!k CCI. (/) s~U-ere t9t:"a"fitjU/(J/ d~
Id8 fI ~()s ~CJb 1,2"{.1J;J~1e eI/n fabe/~1eli ~/T2 stJ,,-II'~'llro /'um
t/J 1!"h'J"J ~;e/emente t(J f"'hl. JIi'6ra~t'V/~ibucla li sedav i'n h/.3.9.4s

,

i

I
Ii '

,5 ~.j t- 5 -.j f.- I ·: I ' " • " i

l -~__=__=__ _= __72_.5~_-_-_-_-j_.__ II ....- ---~"- .= I
,,,,,,.,'*9._"',,", I a~,.,~flj. 3~48,---- Agur.IA . pol. Auembly

length2[mml
torolmm El. •.•

15mm8oo'll

___ '- ..-..!l_c __ -._l
'120
! lGt

'----------------·d_~_~~:~~~~~=,·1.-=----------------- 110G

99

------------------- ~----
____________ . rp .

96

__________ . ~~5----_.
94

93~!..._--------------~-:_.----
191

190

189

B8

.. ;,:?~~,]i4~!U~Q?~~1_.il693 lS_l _
:;.w ~ '1:; 785, :y; 77. 3~9, 4061 '1 n t: 53. 4:'45, 433 1 iRo

D~'-D::o'~~29.4~21 4()13 47~ 41~7,~89.4991.5073 .• 85 1

I ·6~i~o-;Îi...,~;t5f;;;~:t'i:~?~:;G~T~25.'~7i7.58()Q.srZi.m-.lT8~ 1

, I r ',' L.. •• t.• " • . Flgurel.Abb 4' Salun A".mbly
1 ... ~I.I~ muSfl~ ~\!'il1f ;''''''' ..1:1111\ • r------~Lr"'i~n1~'!'*a<'cll.kto .•.•O.l",m , I

'.[:)' . ' 1------- -----,---ii---------- c. i 1-------
, '------ ~Q <:;.::; ----.l j.. 57eG • i I c .
! I ~~.~ ; I , :' fO---~N~ onnectol'"

I : I I '~( --

1, t1~,4'/./ -,~:-;~//--i0.-/}.2LL-'~;lli::~1=~~~'~/~-.'%'/.' f 1,' 1'''-------[9:11'.~ _.---
·7 ~~_ so~cie(-;--!7.,j salciel'"

! ::l '20 13 X3i î,?til

'~ : "Jl I I Il.'.'\.-'... Eo.lur'l/ j'WZD-~-z-~;;--~-/-/-·~W%~L'~~/-~~"~~~~,Î~;;b~0;~;,;-,:;/_1. ! U
DiPcte.8: ,,-CI) 4 x ) ~__. ._>_. '_%_/_, ~

,
r



~I

.•.. ,

"'1

..,

~I

~,

,.-,

An1t>l1i >'r.1?i J e/emen~ /'n ItJiYJ /nierc-a/CJti. .~l/ Yd1' 3. elIn 15"'m.

A c-fa$/; an1-t na.-:sedfJ~ i'n Fij.3.9JI', ! •
\

v

438 1,93 tJ,ff:,

l>

.6,53 1.18
6/(ff ~${

h..
ft\

1,'II

N'
1,2'1

1,:18 IJ,~~
""

~

R
R.

Il.

eHI {IJ,Bl ,." {24 ~18
sS8 flJ,'Z In ~1" ?'(8

",88

R. v

let

l,tJ7 m 6,1f 6,48

h1·3.1. It,
[re" an ~n-t Yagi c-u c:s1eIre/elem-en!e t'n1erC'eJ/ate/ t't:J-t5"-2()>»

Aceastti ~ntenarea/('z.atd-cle W1F8.Y sedi i'n h1.J.1.JO

; fi,.1.9.50

EleJ'Y)ente/~Id~"V-e AII au j;.~,ur/ (Ca~ f~trwdo~r/~rdertJ;'i/rdl~t8ntele /tJ,:
h,!a".oIe Y/~r81or S.unr 6)11i'~.. J1'J~a1Oroldre 3 tI"SI'~Zltlfl'e (j.2m:J I Cu /(/1'/­'I'm,d~ (,f" - ~()t fI tf),7-1m 1 13 d, stt9nte1 de .f~-13-13cm ale Y',"brafi,r.

l3o.6/~-e1e d(/ /v"3J?Y1ea fi~m/d/tflme/ruI16 mm 139/re /3 1raf>uJde
IfJ"", 5"Slire /g frd'ptI/ ele 1'»1. 6;nt/e'J..sa1LJrv/ 'dre -?2rf'I:~J')Yru ((()>>,

(Stiu () huc,::;1.fcle CL)i!J;<ld/ de C"~<l tJ,~(mJ.fI' "l'rl'~1'/lru15"," (s30 o
6u~~t8 d-e eL)axlal d~ {"('il tJ,llm). Bob!'" ele sunt,,'p'e aer~1cka­
SU ira t'Je/c;I"de f>,/eXI1/as c-CJ("e un. esc se~tlo»//e elementelor:V/~rt3f«,ru/~r~ :3 a,'srZ1t've -aC/Mii cenecta1~la tJ" ~t)a)(/a.1 ~~mvn.



I

~

~

'4
~l

•

/)1d

'1,58

6/lf

ta (J 62

/H!

..

·50MM -n=$ SPIIU

tJ.=15;Alp,fS

~6m ---.

VId

6,Bt

!l,37M.

1Q,G9M

6',2S"M

t

a

fUI)

1,22", (J,'" 1;o
~

.J,JM

h

h7·i~.'1

, .

/SO

y

!Jll

!J/~

/(21

An ten 3" Y.z2/ cu j elemente i"" 2IJhJ /n!er(a/cJlci cv Ya~'3 e/.ln (5""W).

Aceasta"dn/enei s;/ oI'~()ZIIt'ye/~ el" t;dhJiJ seda- ,,, hj..3/i 51. ca a~.sr rtBllr.;!§ ~~KII6 Vie.

A,,1e7Jâ Yc1~/ Cf)m f>dt'tJ .. c{) cate 3.e/em,-nte Î~

tlc€Clsti clnten.i sedci i'n h1.J.g.5"Z

IU, V{t



6,2il

4' I,l

",'3 ---- ...•~,s-f

1,2f,

d,51

!ln.l::.~'i Y{Jr/ ~v 3 e/e»7enfe /'n Ifj~ /n~r('~/aT8 ClI 3el. l'n -/tOm

A('f il sls- d Y) i"na- t!JjJ It'm a- a (-;;.st <4;1') re;ulef ale W. {)rr I W6SA-/{1l1'1. 9.5"3)

183

,(I'g. 5.~.~3

tI,'braf.rul e~ ,.-ea/iza1 În fal"'t~d cenfrala Q,l,y, feava de alum/nl'tI

rf 3Rmm iar ~a,efele dln .tev/ tf.(~ mm. ~/~"'!enf.e/e pas"Y'~ ati tjZ6"m#J.
TOaie. e.1em ~nt~/-e. !Juni' ze,fate c1{! bum. f/;/;l"a;orv/eJ re d~vâ dl's1"'­

Zl/,'V!. Ciâ7Y1C1: Trattl","/e $e acC)rG(e tlZa f>~ 2:r,~ MHz, /ndi'v"oIt1al. ~le
a.tI <:a~ 5"'Sf' re ~ClJd"clme Irul r. b mrn ~I lu n1i mea f6",,,,. (t(J"cI~n-
sat€JClrelt! au <:afe 21FpF. .
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~
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~
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x
8

A:nfe T) e lid$-t' 5 v;;o.rdj?(/ Se- - P •

;J~tlJ- OY1tene Yd'Jt' Y7?oJ?fate. SUIJ.rJlU5 (eiJjCli]s,'a/t'm-e,1}1at-e S/YJ/J- \
zat jJ()f a vea. ~erfOr)'11 al7fe 5{./f?er;'~are Vne/ antene Ya?(-/cJrJ;lJ la
c1c;ela ~/ e..8'!jt,'j-.:·1n7en-ek 5u;rcJluse,l Ind;' 5'~urf€1 dU ~ ra7,§cie r.,0­
tire mof ml~ca ~. .?un!lJu'u) de rddlc2t/e mdl mI'e (f"rlta deSo()/';'1 o
d/d~r:aMd- ';Jai (a.r!J.d, tYJ ;o/~n ort'zc:.nTa/1 c~/'e lreÎI1.,')c/e rO)/I'; ma;
r() t>ne ~I mal t'uTln)rec/se decat Y<dg-; /un(l'

In unde ~cvrfe. SVjJTc3/J unereel dntenelC?Î foa te d3 un ca~-/;~ il
~ra:;faz.0re td:Jno i,cer;'ca! !d d/'?lan Te IJ"ldr/ J. ma" maredec-af cel
,11)()r~ 'fIe 1. de 2-·sd8.. . ,.

IJlslan!a fnfre drJt~J1e/e J'c1tJ( Le.! ~un? ./na! /U/lid,-ec;;/-, /)
esTe cea -f ~. ;Qe~u(fGde/e 5(<1d /d dt'sla I1f,; 1; >-/cf ) jl )11JJI ~cCld

da("~ dt'~,r,anta t'sf.e >'(2), dl!~/ ,d"d?,ran'Jc} de radt'aj/e ,devr'ne ma;'
/1 c-",ra/~ , /.4 -1'(1(MHz..s, ma.I SU5) 5erecc;mal')dCl cllstantd A.

A-rdene/-e ~d1fs~;of W7ont.3 :!f/ '/ a/a-furat"/~e/}I/"(J a Clvea UJdl'd-
1!l"amJ md;' F'n(}tlsfcT. !'n;:;.lan f?rt'zc;n!al. Caf~!vl maXIfl1 i'n acest
('8Z .5 e oblt'ne CdJnd cdfY.e/e ve-c/'ne ale el.e>nen/~/cr ;:;unf·/a oi/s-tanta de fi >-/ef. .

1>aca ant.e"de ;jar" ~u/ral!(/se S(/f)/ !Jt'ne real/za!e/ /ff,(>tdcJ17!e/eJor
stlnl lur re~ Isf"Y'e fI relal,'v u~or de ada;ofat ~/ Sl"faZdi.

l>eseC1 r/ se mleJY'Jtea z;i ;; Uf ralu.5 dltiui el n fen--€ ;ia$'/ pe/;lru ben z:t'dt'fJ._
,."te.' de ex-eml'/u un YaCjI/Jel?!ru j<ty,f..-111z deasC:lf.J U)w/J'dtf/}?elJi'uF()MIIz .• /n a(esT Cd2 .dn1ena ele J"5 .5~ C~I'Y'flf/'rlC} (2<1 un ;;/anete f>d-

,YHa"nt ~tâ 0I.e cea de deas(/!ra / /)/Yld md) frlare~ '/"X'stan.7.l r...eco­
manda-t~ d,'nTre ele este )../2 SdU)., ;:;enlru ca o7r!(/€n!d sa h'e
m/n;'ma-: Ca~nc/ bum-uJ dn!e;"}e" O'le. suS e.:;.ie Ina;' 5cur!decc;-Ia./
a n1e" ·e/ ~-e Jt) 5 I d/s fan! a o/,'y}ff'e ele 5 e si ;;]6,/~ ~Ie ca-I J u!'Ha'fa le
clt'Y? /vrJ'}-lmea. bUn?<//u; Cinte-net' de-su5',

1JC}coi 8n7ena ..de ,.sus" esle Aen~ru IYVMIJc,. d;'sfa~.iCl Ir]J'n/I11,iesfe Irn darmil-I reu;manClabl/- 2»1.
M(('.stJr~red d/sTan!ei c3lecf.eazd ma/ ales el nA"d" de sus'~ care

t('ei>v/~ re-a~rclaiJ ~/ adal'fc.:;!a'. ..

!JIJvi anl{}ne Ya1/ eto/ale 7 ~·dt!'hl/('e,>/~ fazt!J1e daci sI/ni li} d/s­
tan1C1.q,61~,,se/:Y;/'/(/e::ttara s;' I"!i m/~~l)rei1zj /mjbt'd'i1nta ~() C't'a
35"~ • .f)aCt3 J U1'7; !~l!/, srantd{ ). 1 ImA, e"dan(el-e lor er-e'$c cu L, ~ ..

Ada,ld.r~d c~kr t/(f)CI<1 8),,f.~ne, af'latt' hl d/sf9~1'd Â sa{/ ?71a/

m~re I Se race ~a În h"g. 3.9. f"j . /m feddnfele ~"I-e.h-e(O.",e:I~!f()~
tucl:ri" ,~"~}(I'.:Jk/eA-f/,f; / ~ro..n.,

de '1(/nl/~.' €tfille 1" Je 1-et1ja I'ntara/tf. 1'Y1 'VYJctv/ X dllntl5.Q._
!n:re tvn~f~/'l',t fI' y' exi's ta .. ()

/1 "/~ In )..I,! ~u../-""ee/ahla
ele '6f.Jl.1re3IU!':Jta elin cÎIJu:i .il/­
ca....ti do(! .Ct) a X la / CA, d"t!' 7'5""..a C"dre

'/ranshrma /)??/edanTa d/~
X (25"".n.). În ~fJn/)';(/m.1,'1/ r~.n/'"

;tlnd-vl:l, ele Vn cJ~1'/-e~Crl-l/de,.()1.
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JI'~J/J1em( de ellp(()l/ ct/ 1'ad/at.'e transversi1/a-,

iJ/'w"II'1;"tI tn/ahl"' d()"d/~/;I't1r:a/el; ,~/a/i'/3dr'sIt9IJts. ~S~~"'d)(l'n1
~ \1""tIt~t,'t Si! tJ6fi'n~./~ndt'r~c!"a/',er;'t!nd/ctl/ara I'e }!/anvl d/p~/IY(!)r,

lnf',r.~~7se,n$1I~i (/:t 3.10." NI' ~er" i'np /a "vlcl! ",.,/,'/sr.t;l'., 5=3/8). 5=1/2). S=5/8X
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Fig'3fa.2·

In H;g, ].(0.1 h~,.c J,'stantd În/re d/ttJlti'7n)../z $/"fauti af/,gt/
În ~,ar((;II/ierJ-a mir,'/ /;}!"/B).. rt?ecti'~3/../t AJcaff,'zul d t:hYe_n/f It,Bd13 r~sr~I/V' ~ ~ d8 iar d,'s1.'8m9 a esra"'at /~ ~/ secun­

dari ~are Se maresc c{/ (l/'st,;}?){t:7,. i1.~e~t/'/~J./I:.f)t!,Aut//ida~a-C"~J.

d"()i/ c1 ntene SIJf)t monl,gfQ r'tr7t cal t:Îei/5l/jJra~PJ;}'1)il//lIi. /J/c19rd1'le­le ...~u:,t va/3b/1e ~; ;;erdru d()LJB d"k,,~ ye,.tl"{'8k S/~l"az3/e,Cu j)j/'Zd ~
i'amarl( .s'aU I'nJ/(iJ~e (6-/», {'u Ilf"1lmea '>-/4. ,.- .., _

In h~. 3. ffJ. 2. h SI C sunt aleua metode de &/(menlart Ff7hZd d
ti/eo//lor În AI2, 'J.~~n A (t:d"~eli/. /"'p~daY7te mQ; l/SOrde.. eJda;idt) ..

1" cazvl a 301'ltil /11 >"/2 â.n~tfla ltJ's!8n!e de ).,12 caft,1()/loIJlk~
/ransy-ersa/Î tS!t! ,dB i la " d/;oKii este 6 d8, Id 5cJ~/" ~s"e ral8/~r
/~ 6 cJ..'l:tJ/i, ! cl8. Han'ne! cJtS!97)te/e'!d 3A/It c.:J!Ii!U!fle sunt cores­
fLJnza'~r: f-8,S--ID-lIdl!>, ~ar slnl'az;.ar;a se c."mplt·~t1. In tlUSSe ....
~()t rea!lZd sIsteme tied"?o/, "etoiJ/r1tJ" I'n A, 51nrdzatl,C&1re ;entru m_.

r/rea cq~f,'g.ului 1n/r·o Sfnl.urJ d"r·u1/~/ d~ !;re~/t!~~ril/"'''''''S'iJtI;>/31')/.Reflet:!1i;ru( l,Jan aFldl i,d/stan!d (),f!",AdCJ un ~drlilck ;"6'd8.18~

,

,/" Jt:~.st8-fl1u.radtidti'În )./2f/",t /ilZf//i·.d/ntrofi'l s"a~~~c.a
/'.,.lJl?ctl (.f!C(!:U1?1 c1/~ co_nolu~t(/),}re/~rJ,In sla(tvl ?,!Jer. A/NJ/""eI an:

t1n, ele f.1ma~t, .Ct:)Y1;dcJct~flre/~/,of /i' "r/~o.J?trle,t/}'Ju~:/}kasv;~a. ~el(Jl./,11 SI.u 1.'-6Jt fi -'y-ertHd/~. /"31'1 b4!le Ca~tI", d"~l'"ama se mtDd,./if!d d,(}to_

r"I"~uncle.lt?r ref'kctJlede~a-""a-n.t. /n Ci1:Zi/1 d cÎt;/ d'i'a//"r/ztJ1?fd/i st.llra­

!/)S/~~~el/nfer"~r af'la! /a 'nâ!t/me~>'/2 de,;",~ntliJrc~/~(/l'en'tJr
I~ /naltnnea )../2 fata de ~~IIn.f't!'r(t!)I",dld1ramdderadn~t/~ Rn
flan, v.~rt/~al ~$te ca ln 1;'1-J."~..2.a
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Anlen3 are dd'JtI.i1' ~"ru"; cl.:edll't!Jl/ 'coJ/"'t'.t1l'i/ "f'5f7t/!/'pe r-~t'1/('CJliJ~

() ya.i-/,],;id-m1J./d r8 n satr2s~ el;i·l',.,/i~,' I ItJ~5 '

186.

Sistem de e:!1'pt:J1t' Ct/ riJ.d/s(i'e tran9Yr!'rs.1lci 5ferba

Âceasta- Clnffnti $~ da P" h'13.IO .."

A n7eh,3 f3 is?, vil1""e pentrvlJanda dt! Idsc1U 6m. i

A-ceasfi c9)')It'n~se d~ În fi1-3.I0..3. ~a are .fvrm:i de I'.dYrat ne­
7nehl~15'flstl"ut ';7!/an~r •.
/i't:tlld~ vn/://,,1') ('pr~l'era­
bl1 -nemefa"l/c)fi d rJt'Dr-e de
n »/on. L.~/ur/le dt'", sli'n­
1-3. fi dr-ea/Ta se;nt tie /v,, __
1./'m~.A. p~ fi~C'3!e lafu~~

9m(III7) q p;z'frârvhJl e)(/sto () 5~MI ­undi de cvr-enf st,gtito"ar

.('lIse:,sv~ar~-t.1!d-: ~d,~t;:,
LoYJs/dert11?d ~~?efi'l~yec70f'f1Suma /~r e~te /J rezvlfiJnfd
orizd'J"tali' t:h oItDu~ or/mfiJÎ

lung'; d:c;)•.tcJ/'.a;"ni1ld 1'Cl...--
ira !f(Jlul. ,f"f-e)')~riJd/a ~a

61:d;'r~t"t/on-al1 t:7t!".d)·cv -_ . larl'el:/~"u .sat} fI are·
r/~. 3. {tJ. 3 '·Yn c-a'-1tt'g de t:t:a5;8 d8. i

/)"menS(t/n//~ penfrtJJ:lnda tit' 6)')1) sunt I'nl'~),iJnt~ze. /m1'!­
dSntd /.a 6~r"ek Xx.~sle mare. Antt!na seal"'y}t'nt~3rt1- ~tI/t'nI~ IJ'/" •.

J8r:i~(/ ~er ,s~v,~stt'c~; Sef~ate_tr.e"ede la./~l~efri1Y)ta\~f7re /4' 1iJn. '
tV' ~111')(e '/)/'1:'/21'3 c/.e ''P'Jledgntdl"ler,":~cll,gr,]1,iJ 3lun. Ser.Jte
ct')nee!'; la .kr,!ele Xx fin t:'/I'CVI r '.fel/ani 4erirattlP C/t:t'rtiflt- re I'n!"­
Yt'nta ;;nt~J'Jel I la Cil1'e Se' CD1'J~ctIl3Zl1 C~~)(I;} Itll (VeZf de!,;} ;'"v 1).

Pert~nd"cvlcrr~d7J/e?"i S~ftt')dk mDntalncfÎ t) dn/e»;i /d~"tl~a,~"ty(/ d iJCtO~enfr/n ~l)mulBrea lor p~(rv d/r-ectl/.



" ,

.. ,

18'

>

z..,

A "-Ie,,~k n?"J?&JtO/ (5em/dl/~t rof';;'?rf/j'ilk ln sf~m~ ,.~dt'dnte
~f.J ei, 'reC't/vt' la te J (a~f,1"~/ d".rJ~,.am e l'"j;v» a/.ijl'Ii? . /)ecl>/~e" es:tef'l)r'63 de ant.eneyerll'ca/el't!nrrv f}e~I"t'l1t~jtPtlse d/"Wl'ule scur-te"

lIJ'Jdt SVfJl,p~JJleP1e ck 1,abc1rit: ~/ mal slm//v ~".rtema.r~ d(Jva- 3nh~,,~ yert'eJIe, c1-miJete .!J'(/n, enf/1te t:vent!r1/e ,el:Il ;nttmi. Y'~m.·c'iJI.fl la reZ4Jna"ti are r,"zlst~"t3 ale t'nlrcn~(I'nmax /­
Mt.)/.d~ t:vrt'J?f),ei fJlIr t3cli,!cJ I ()hml(:a-,~cJ,.e~tvl ,t;(nd /'71 rcizci eLI

~nSI(/YJed.'d d~Z:3c~rd~ad(CJ d»len3 (s!e miU lunf/d clecâl >-/+ St!1Um./ taJrla~,p.e :Jn!eni tind:! P,gt/(mdf~ de ~vre»t f/ t:"~ack te)l)slu­
ht. $Ol7t miU IvnfJ sav m.i .!"~ur~ clecClT >-/9 s/de F:azajul d,'YJfr~ -e/~
"li tste z~r". lJe'l'azt!1J(/1 "În IJrmi" ~4l/ OI /nd/n1e";}1 ~tlrel'}tvlv/ Far~
d~ ;~n'510ne hce c;} Imletld»ld /d iJ4?rne/e d71lene/ scÎ f?e h;rMi1tJ
dl'" rezIstent.;} ~e in7rdrt" tel l'n 5er/e ~tI () lndt/etaYJt.i sau " C'~l'd-
citate, c~~e c1r fr,,?uce defâzaJf1/. . , .. ..,

AjJrdJl'llnd oI';Vc3 d 7)t~'7eY"erri'{'f1/e t..'cientn·e d,cfa~ la rezCJha»td/ ,"-/re

-e/~ «/are, un eVI/ci) care 1:, m.4Jd/h~il /"recrerJ!c1de r:e~D,!,dnt~ rezlS·tent;J de l'YItY'd'E ~; creeilxa Indv~f.rJ,,!e$ilv C,z/'dcl!a'tl (d~fafJt de-
h-za'ri J In Sen~ Cu re:-ISrente~e /{)r qeinfrdl'e. , ... ,

/)3C~ i'n ~i1zv/ a d6)Va D€Jblne eilI'NJI'I'a~ cll/,3lat~ eXlstd 'nt!vt:'tâ~ra
(, mvtua/a'; /.1" I",tre eitDui clrcv/k osd/aJ'J7e t:'ufJ.laJi, e)<lS~'Im/;(!d~l'1/a
p?vtuahi, /'n {!azu/dnteTJt'/~r c91'1't'/uate e;«(st.i im~d,gntc1 murva/JZm.

Ya/lJare3el el ~st c<llctJlata'ln ('azur; ?art/{'v/a,.~ - de e~. d~uaante~e

vef'1i'{'a/e i'n >.;"_âf'/d1e deaS{/~rd v nVI p"ama'"t/!,-ertet:'t co"dr/cteJl"; !Jcu.iantenele Se afla 1<1cJt'stCJnt,;; tJ,f' '). I Zm:-{30,2'" ti ?,b}..a; /d ~25'A
Lm: (2tJ,"- t-I4(2).n. ; lei ~5">'Z",={43-1-I5)J?; /3 1). zm:(2-:;J',V;:z.

ParTea r-eactt'y;s, care slmf,chJ:eilzJ def'dZ;;/rea c11'e Sem»(// T d2{'d

e~te Indll~1/vi s" - d~c,j estl! capa~"fiy'i". '.(unD$r~nd /m/)(!4ant:J /Y}utvt3/.i ti ma"'>onind ddâza~d d/l1fre cv­
rentil- d/r7 ~e/e d{)t.lâ a.nf~ni' S~I'tf'}dte calcula iml'ed817ta /7>cI//s~' de
c B7)t~ni /'n cea/d/iei it' d{JC/ /m~t'da,.,td 6'eca""e/ aTJteJ')~.

t:un4Sl'3nd /ml'~4'a,;t~1e1marll",'/e l/fil-f/d~Fdz<ir/1e d/"dNe/eI5e
1:~1cCl/cv/a clrcu/I~/~ de adal't.gr~~/ cl.ehzElre I Ct.I m ef,pde c~ml:J~;(e
(FfehrKe KZ8T,. Ch,./st""an K'8tf/" ~.Lewal/~n W'EL.lCcllt'tlSWIFcj

In fi?: 3. fI. 6 svni doua' dnt~ne V'u·"f,·~a/-e 111 ).../f Id ,IJsrantd .>./R~
dl/m'f!Y/T"de c// ekFazJj ele -/35"1' (ca cJn/~.nd I1I3'1cy)_ S/sf.emv/ rad,'8­
rei Un "d/,.ec/i~na/ ~,.d)'e ca~t/~ 't,4dl3 4' A n7.en'l 5e illi'm.en t~iJzti cu

c~a}((a/ed4 IU"9/""/ anvmlt-e (f5"tjDf/ f93j
care tran~forM"J Imt.edanti antene; f (~.::
(18,1-; f9,11.Jl. i'n l'=(?(),36""-JIt~fJ.a it" /m;oe-
dant ilJ-n't2ne" 2: ( 13 = (-Il,3+J. 2~3)A. I'n
z.' : (~r,f Of j1,IJ'}..fJ.. C'e/-e cliPu,;f /YtJ/,ed iI)1 te
/~ate 1'1") taralell'n Il/rudu/ ~ cJ.~uti) r~­

. zu/f:Jn,fJ ?t = (It 1;1 .+-J 1,~r5).f2/ ~d rle

aproflata cI~ 6""(J).a.. Ene~/d J'e ;;cluce·f~ {'un cfu/ ,4 ('u ~~d;<1 al Je 5'"1J.J2.

Se ~a'>e.;fe Iv f)1/mf!t3 el<ac/ti de "').. K el

vnel IJtlNiti ele ctCaxlal ~al'eare 36tJ~ af'tJ;
$e tale d,'t? ea se?menf-e/e ele 15"~-fi1'93D•
Pentru I,I! ~/ ~5' I'1llz C'e/-e deJu'; dnft!YJe
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fi,!. J. fi. 9

/)IJUd- dnHne verlil-;,je /'n >'j'r.,lad/sfa»!,;; )./2 ..

/" 1;,: 3,((. 8· Se ret:!ea (ea5tiJ- d~fena cv ri1(Jt~'atl'f!! /1J~?ilvd/~~Ia­
r I'n I'lanulant.e1?e/tJ'r), bie:/lret:tl()nal /mleda»td re,%tlllanta.l'n

, ,k()nt::tu/ A ~>te (2f45"-!Jl,,28)..fJ..;Ed... , (, este lr.lnsrormat/J fn ~()Jl. cV~.I(J-

I >Iz ' ' f ;,: lot-cl/u-i (/n:(J,'/~t:/r~u,.f L -c. J/alo.in'le
~'()~ Alft~ '" l{;~ 5o}?tl!.f'nf:u .bdncla de ~m.

;7' 1 ,', Ca!}f'l(/llJ~te,nl", cOY1hrm h'f,3.fl.r3)./1' este ~adl3•. tvr~"tli'(I? a»te1J~stlr,,1 ,
fn a»/;'f3ii (18f)'j:'" ,
In 6". 1. fI,9, s~ vo{!tI~'.t1t~e(J~/q "Ie­
na" . dar ,grâncl râd"at/~ tra»syt'r­
sali fI ca-!ti;', 3,Bel8. C(J"~l')fi' /'n';
cele oItf)(/t1 an fe»~ sunt 1'"razi (1)y.
!JtY'> tunetul tf , lea ca-s/',refanf~yu'

d~l/a- CI)Cl)(1 ale €;$d le; 'de 3).lr, r;l'Mt:­1rt'c). Im~edal)t~ lnfJl.lnt:ttJ,lll .
este (3/,23+JI~~~)A. si ea se C~­
I'e t:tea~at:u (In ~({nfdeI?stlttIJr· d~

. "ItZ tF (tn ('arul "~nzll ~ 8()m)

11) fi3.3./1.IO s~ Y'ed~ ~(Jm s"e

I'ttJt1le ~tIJ"'(l1a elela b schl'mti I~
a/f.a cu CJjuttOrul unu/relev.
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Jn h"l.. 3. ''''.tJ se ~lJm,ari d,'a1,ah1t9k de ~ad"at/e ale 3nf~})e)
II~/t:.J'{vare aFlati la /'n~/t"mead! IZ h1 deasClJ>ra, eJnt:Jr $edur/
d"f:n'/~/ tv dl811'tJma tlnul oI,~/ ~r"z"J?talÎ1?~/z a~/at la c1c~~OI~i

'"alf"~e. la u"1h/vrl ml'ci 1;oâni ./a 32- I:1t;;"d~ $~~ ~-nf~lOd II.;J/f..

Se-vaTe e$te 1'nf.'dkauna sUleriF;i1r8 aI'l'a/u/vl; lndt';:erentok ~d/"'_
1B!e/}$o/ulvl: S olv! m -ed/u (t-u r.b.3 1'1),gre ~()1?dU'"ft'y/lohdtf:: ~m S)n,
~i ",n9ta"t.2 oJ/ele~/r/,"~E=IJ oi savl /car1~bvn (cllr6~ FB)cin!
Î: 3()f')S/m ~,. c= 2tJ ; il,l'iJ ~i'rd~ (AS) c1re fi.- 5.fJA() mf'1I? ~,. c--!/tJ.

A râ"cI tin /3c/i;,. de cal/lale re/ilfly rt'd"'~dt 11.::.(r~ "il"d:;}t:k
trecel'et!J ilT>te}'Jei IIc;/F-Sfelilre este mai fn3l1sl,i, l"CiJ 2~t'JK}/z i'n
~ 5" MI/r. . .

Antena" }/all- Sg vâ.~ " .

Aceas1:;- .dn/~ni S"~di ln /'l'9-3.f1.11. /nn;-,~inet Pn //'rJle dr~1tla~.
o( >"/2 ---" C()1Jtivc~rvll s~C4:Jnp1;}l.i ci 31'-e JU1')!':

x x m.e~ A iar tUYlcte/~de ;J/,'m-e,,/are X~

It .s~ ~Ffâ I'n md)(IJ'YJU/ /,)nt:tl~/$/8!i~n;U'l'A.... / lV-t ~:a~~~t, Vnd~I'm;>ed8,,!a,;1" '")'~! (ur~'Qti'rl1 lafvr/~ yerli"~CJ/~.su»f În
,6 .' f'dzi d.ed rad/al//} este !râ)'}sYf'rs,C}"j,g-

nI - 717 - nI - 111- fi/._ III = J/ci~/1ul este .J,tfd8 .. In /:Jlu1'i/ F;riZ4JI)_

fi,.3. (f.Ii. . fg/i 511"f curent/ ~D"tra,i'-!/I"del/'at/â
. , .. ' _. 11r: s.e .~~u/l'azJ r~c'iJrt!Jc1nma,,!~rte.

Anlen3 ItP;;!eJi';;/tme"ta!,;,f' "Ia ~atC}t/ In lu"C'~/e Ad,tlnde ,m'ped;;n­
{â esle m tlre, Cu djtJtF;1"tJ1 unul ~/rt'vlt tJ S~//iJntcHr"y;r!i'~.

S,re ,deO$el)/r~:'e~,,!enele Y'i'rt,ciJ/e aIJlf1H.J/ie.J Cilre aci mCl;(I"!'t//oIe
cure.nt /a,bilZdI .Ic, ,".axl Tntlli'ste la v~rlu/ /dtur//ar yertl('d/e~

dcJ/C~ ~a': deparle':cI-e e.amCJ~t (câ1'e trQcI(JC'~ 'I'.en:l~riele {Jvt.ere). ~:Inalti mi'a de2tJm .'hi;"q11''i?U ele reaflzat i'11 btl7'JdC} eI~ tflhn .•~e /(JJ,­
se!te )lti/'/~"id d/nJ'l1,].I-1./2. J tv ()1t',~a$c~e1~l'ea c.:1~Ii.,,()ltI/.

• . 3~62,., •.

C;a . ~d· t.. . / . 1/),61';"
. .. ....' ,9,f'tm ~

f,57fJ.
111 = 1/1;;;: 7" - /11= 1/7 = ti,::,
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Iij.3.II. f5

Rcid,d!13 este transyersa/iJ Ct/ Cln ('~~1i1-de 5;'Id(3 f':lt~"deo sln­
1/)1 y-er/i'(,!/i I'n ~/!.,.C,:rol~vll~n.a.1?f~na cen/rill,5 se o'/v/ele i"n
"'l'A c()t'ent, o!ed"Cla t)rt mal m/.CI lI') antenele /a/eI'i}/e.Co"duC'_
~rul'(')r/z"Y)lal rad/azi eltDc3':/,vt/n " ~(.I,.t"Y)tr·5Mt/emi!1f/ hl""q' Pn
4nt/F~ zei. IJ,'?YJenf3rea .s~fa-ce' la iJaZJ e/ementCllu/ ('enfl'~/7 v11c1e

lm pedanta esttl mare ,~u·aJv/iJnI!, unui c/rt:'Q;/~s,"//a~lderlvd/i~.5~'1Men14Ie ,,>'/20" Se cdle u/earr1 &0 hrJ#1vlt!J: tm .: 15"()/FMllz /.r
('~/e În )../" ~(.I rormv/a·- Im :- 1-(,323/ ,FI1H~.{OnQel1sat8t'tJl (' dre
t'~a ItDtD ~ (SlJtF, /e;t2nslun~ ~;u.eÎL;2?~/?JJlJm. .

In l'unC''Itll X df/at IJ Ud .6+% d,n /l1al{imt"a elementuluI ~t!'nfl'~1
1""'~~CllJ/Jta e~ 6"()A.. '.' .

11YJt~nd Jre band.i I'n3-vst.a" t/ C Ire1Jl//~ d.l{/~/ dVI':;2'" fi KI/z.
1r111Jm, C: 'tfJpF, L: I~I/. /n J&m C=3tJlF, L:j,ftll.

In ;;~.3.{1.(5' se di t) var"~.ntamd/luji'n ctlnos~ut;a :t"l'st-i/
a."fent! (tOitMM)1 eUf'-enj'l În ce/~ 3 _nfene v~rl;i'('i!d~/n)jJ,_

sunt I'n h3zJ ~ldaCI praf//a!11? .7riJns­

-ye,f'5ali I cv 'un C'i-!7tj d~ t:";;J ~,-5""d8.'

/;/str,'Ju!t'a vndei .sta1ioYJi1r~ele cv­
re~i pe eleme"tul cen'Tra/ e5t~C{/

rnt:9~l'mu/ Id j,Clz,i (~1.)/'6a i) tinde
'.J o/- -1- •••.• ,I m;>ee;,t87J( d eSIl2 mI ~iI.
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Ankni d/recf/Y'a cu 3 elemel1Te yeri/tale

J"fenil esk h:,rmalt!i cI/,? 3 dJ1 'kne (iroilnd P/a}')~ $''''/6J/~ ,Pe.
dt',.ect/~;rekl'iJii (Fi,?3. ((.16)

/i'tj. 3.11. (6

Este (J jvm.âfQle oI-e eJ>'J!en; j'c3~; cu J ekm-f>"t~.}1'Jraf.,rv/se a 1/-,
m\enf~t1ucv ,!JGt/,zlf,'y ~amd.:.C~/e J eleWl~"/~ $tJYJtco,,-ect;;~ lara-.
<:!I,ale I la 1>azd. Ifntendore' C;}.ftig c~a ti 'cJ~. /(e,ck~~ru/ are/vntjl­
mea 1),21A ,/ ~eafli I,;} d"$tantd 0,18>' d-e v,,;,.alor.1JtFtt"/ol'v/ ;;n-e/vn­
,/m~a. (},2+>' st' reafla-.4 d/sf~1?td 0,15">' cI~Y,'brd!"r, I?;;J,,/ak/~ $0,,-1

'/tln1/ olt!! ~,Z5")",i'n "omar de <!-{~l.a n/v-ell/I so/tl/vi fi c-âfe ~ dat'a
a?Jte"e!e su"t J'ndlfate}~lnu f,.e.bure sa"' se af/nCjâ ?nfre:l'-Ie.

Lvnj/mea re~/~c1f)rtl/vf, d ch'rec~rtJ/v; f"dl~rziltvtJ/ qamil $eTe­
!/etlza f-f"trtJ a obtine ma~/m /du"m25urC}-Io,.. ttI-ecam~/,I:ua.tla
~ ttJ).. In ci/rect/a a'/rec1IJrv/,n:I _ .
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1Tt:~,.antene vtrft'toa/e În Allt d"5111$~/'Yl Ir/un:h/

Ar,st sIstem I v'izv! d~ sus, se da-'I? H'1.3.lf.fB. Inl-end haflJ­
. rdf.ilrt'mefte (,In ~l/Y'e n t ale

~"9!.· f7\-!Jlr ~_~o ckJlI;; o"; maj miJre d.e~;il

\\,;1, \J / \ c~/e Ia/te d~lI,j care c1{/ cu-
i , " I \ rent/ detaziJf! ln urW'Ji'''

(J.2'~' l' " I' l' \ -9(')0 (~ r:sl'e;/~'ylJ?i1/~/e

I \ 'm,.'0" 00"-; _,. ._ - 0"" (b)J t.8~~/tJtj/t.SIs!eJnU/V/vu v esT-e ~qOl'l1'rd.~,i a-e ~ $/»tJo-

j ! o h rd- antenâ Y't!1l,'~<1Ici", da r
i>. •. FI'}-3- fl.f8 m;;i'n'n cldeNZ;}.Il1! d~ /d 9(J~

e "'1"<'" . 1.;;. 1-15° Se LJbt/ne ~/5""clS.1 ~ .' /);fJ .se m,~-!oreiJti d/stsntd dr'r1fre e/-em-enTe /ajv""âfate
(41'15A~ ic1r clefa~ared (!urent''/tfJr e.sf.e I~~~~ c;j'!t'~l/I ~st.e~3d8.

7." t;,tlt.e ~az.{/r;/e .!1/t'ment.areilsehce cu c,rcvll'~ L-C cenn;:/.exe
M~n(-~ f'n ~~n1,.vltrlunp/n'o/ui. /14,pda de a//menf.3re Chnfth1i/;

Jr, t.Jn sf'''3vr CIrcuIt L-t: s/ , reke d~ ~t:)WJolare pentru 3 d7're~tii'
~N~~' 1

;~"I\," !
!

Slst.em ch ~ anfe~ rer'/'~d/e I'n )../"oJ/$pllse In e~lra1•

In ,c;~.3. fi f9 5~da $,'s/emv/ d-e ~ ~nf-ene tOrftmlzatd~ .1.l3re2/C'iJ// ,WA 3F~T. In anlen81e 2;/" cCJr't~fu/ dre raza 'ZertJ (07 fi ';;",,/,I/tu-
, d,'YJ~a1A (ta el< e"'I'/(j). 111 a nten:1 1~ _
_ >"/'1_ ~ur~1?tol are t9,9'~~ sl FaziJ -1&1"'(rClta
o 0 ele aJ'Jt.en~1e2>./~). In anf-end ~ ~(,IreJ')-

1 2 f tv/ are 1,1.(A !Î /'d Zd .,. -I{I ~ Ast~/ r/l-

I d/'at/'a ~5/~ 1""~I're elJ1 t~nd "'/ ~C8-!T-/!t!/
~ AP, e~fe 0,2 al!> fd(11~ ele () sl71!urd ,g7'Jf~niJ

3 1 Y'ert/cCJla-, iar raf:'1Jrtvl F/s-estl' --mC1.;<I'm.Q Adar'areiJ .fI' OI~FdzCJred Se f'a~e cu
t!/rcvi f~ Le (:7. tJ-ey-o/"~re tJNt,lJ N) .

H',3. {{.I'} lJ/a'l-/'t1m3 oI-l!Nld/at/e. ,'J? ;o/an t'-el't/~;J!
are m ax/mii! la VYJ {) n~I,,' dIe 11".





J.I2. rlntenectJ Supra Fefe re/'/ectiJare•

;Antene cu re;:/~c/{)rp/an7

. I?.et/~c~rii !J'n,'ari~ ~;''meJ')/~t/ Sâl.l,IJaSIYI~ Jt/'YJt I'arcur~/de c l/_

"~I')ti cu anumite d1#1I'//ft/d/n/ ~t' FazeI care i'm~rel/n.i CI./ r/~/'alo­
rli' fi d/rec1on;', dc1u &nuwdte dJ~lri/Me o/-e rai:IJ~f!'e.

In c.azv/ tlnt,' sCJ,rafete reFled"oare" uneia Sh,../('ei em,'sd-de w'Jr,}-

lor e5te l'nkars.:2- ~ r~F/~~iDrsub IOrmiJ tJAe/ u"ele 'plan~ la,.. dl'eJ­'l!aMa de rad/afle oIel','nd~_at,g·t..clelPrMa r~P/eclorCJru/c.iffJ'd4 til:
reett'v/t.st~a ~t'6,.att>Y'(JICJi IVnc/icma.~2 re-FlectorcJ/v/ cusvl'riJf'atc1
este stvdt'al.f cu It!,/Ie el,'", tf){Jn'c;} •...•

1eo"/i/ f/f>racti~a dr.:Jli c; l:eJ1Trtl /,t"/lectiJ"~il (/ncleICJ~rad/~ ~~'nâ~
,6 Vl?de cenn'mt!f"!'ce) 11'" l"s7l- t)J/'fc3lort'e o sGljJra/Jti/ ct)I')li'nGla, .fl
e.sfe $CJH'c/e>1ta- o rettd de c()l')dtlc~a~. ~~~; rt'J,raftJro/ e",,/I~tllu:ye C'U

I1.da.r/zare //n/ar.i / st/l'rc1h/~ reF/ec/odre Se ;o~af~ Pn/rtJ(,ul ~eJcC)"d~C'_
!Dal"e iJl'col,'ate I /'8r~/.e/e cu vt'Jr~rl/l. ~/ cu vet'1«7rt/ / de eam~_1!!/~c_

tr,'c. /JaC3fldClr, zared este c,'rrv/iJra, ,..~llectofV/ poate f',. oI'lil.Ia de
t~noltlctoare.per/fel'Jd/cula~ • .ft9ncl.:JW) ~"tul"e'I'~)(/~/ deJl!'nde de J7d_tura c()nclucIOCJre'lt'r d"am~tru/ ~r -i/ aI,'$!t}J')(,} dI'nfN' el~.

jJen7rCl VI?dl'am~f,.{/ d~ 31'»h7'al Cone/t/ct"are/()/" I'dr,;}/e/e I dl,>ttintd
clt'ntf'e ek tr~bVIC 5.J 1Î"e ~(/rIm lh 1~+~I1I~~ 3tP WlPI l'n 'JJ2Mllz/ ti
ITPlI'Y) ln 1~tJ()Mllz.

R~P/~ct~rtJ/ l'/iJ)') se fi,/"Je~/II 'peste 2()oM /-Iz. ,IcI/1?/ldÂd l' /erel-ert'
de ref/elfle milt' m6r/ dl'stdl1tJ~"ill!' t:.(),)J doC't~i1rele lUI se /JtOate

,",lr/ la ~~f"-(),fA. c';!/i~{// mClX/'m ;;rcdus de rt'rl-ect~r~cI~ cea6dBI.se ()lJt/ne ,/J1i1sdna y,'irdt"rCl/ /leii d,'stl1nt d IJ, 15'A d~el. ~8C3
d1Jt~"a a"e m~/ mvlfi' .V,'b/'d!"r-; slnhzdt/~ Cdre P1?cC1dretlzi u"

d"~ftlJn1,tll~1ref!/t~~rol t:1~~d/WJ~n$l'(n,,' mat' Jniln' ctJ,r.eJrv{i"~;(
Rell~~rtJll/~n ./a,.,t~t46andd de fru~~ d anten"l!l, rdf'<1'rrvl M;

~/ 01:;; ~n t't3jt,(j; mal m~re elecil reF/~f!t~rulll"idr.
;/Je«7IJ1'cel ~,lJriJtlJrvl SilU .s15t~mc//d~ YlbrilttPr/si'ohZdt' Sf'i}/la"

i'n1r-un s/'nff,(/r/lan , I?~ralel ~,..re~/~t:'fi;ro/I'lan.
/n Fi1~12.,. 5~ CI; t/)') m4Jd Pli1/AoT,'YJ ,4,/41511de vlt'ilz;;re

d l'f'f/et!T()':'(J/u/ Este y~rb8 dt' () a,,~na

2). ~d1/ cu d/sl9YJtede O,] A 1"rJlre e/em~}Jle
C'are Ct.lcJJ.vtl)rv/ jJJYJ()(llvi rt'/lecTdr '
d.lvn'1e 7a c~ s7i'1vr/ de -1;- 36f)el13la~NJ.
~"af c:k cel al aJ'd~,,~lorj'7t1/'"i/!Jtllce.
/)dc3 dntentJ :t~1I' d7'e d()ar y,'Jri!ltfJr si
,~P,htt9rJ,n,~r c.;isf/'qtl/ ~,te~~i112c1~

I II , . d ~
~ 1&(' /()Jvl t!/e /'adl'c;/t~ este mal: /a~f:.d~-

~d'f la a"fena Yc31i c/-eace/il~1c.:J.f/i;'.
LUIII/Pletl dnten"l'/ Yâ1/ t"~"V/f' si" he
)../2/ 2 )../2~3 )./2 ele. Pel?1ru o Ivnc1/4­
l'JiJre ccre('ts"', ./tJm;i/dte dr'n ,""ar/mea
!'JiJ)')C)ulvi t frehule sa s.:Jtt'sl.ui re-/a/i~: J

. t = 451 Y-t·)..- unde -1esk
h,.J.I2..1 /un3'/mea dJ'Jtene/.
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A ntl!*n.i cI~mi1I"~€as7r,t:1I~~fkcftJrp/an inrt'rS .'

/l"/tlJ?3 d,'r; h'.1- l, 12.2 CJrt' vYjt'iJ)/iid, 2(~4dBd lipl.ltert't7 creste
de Iz' e>ri).
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;./:eJ~:Z;:t~,~1~,~11~;X/~t{t;:;,t;i~;t~~/t;:~t1~j11'dr~ t:e//alti d/rec/PrÎ' d"stBnt~/el>t/nttk~1~J J;,tr'c/,:rt-c"kJ,/t/;"q'vi
dC'eeasi /cJn1/me.?a"'~l/1 ~re:Fle('krreStI! fZ,rmdlblln c:k'~c~/M,~uClI'i1-i

metru/ 4Â;~" II ~d/IkJ·/rJ' t:vd/~JY1i!tr(/At'>.., ~ent~t~- ~Ci1/f!J.1~cJ426"A;
A»f~"iJ dre ('~1i,:mal f?!',are,cu!J'd(3, ckdr'tJ: iJtJteYltiYeJ;Jl'C'4/~nl/~•....e..'"' P,\. '1': ; 1', :." I ; i , ! 1,",. a O A . !..' ••. _ • .' ,! j p-:.; i ,i
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A n7end '-.0 rePle~1()/'d,~clrcJ

~I .
l.=2S

a

, ..

.­•..

f,~.1.12~3

RefH~l~,.vl este Form,;1 d/,? lJilrt' ren;'v o r~rl$tenld-,nil!mt'ci
la y;i7?T. ~aca-vn;IJI'tI/ dt'n7re l,aftlr/p(::'9(J°f/c//sf8n!d dt'7?lred~eJl
fi' 111ti eht'e es~ (J,35" ~I ia r II =: A tI L:: ~2 >. I t"iJsli:tul esf~ I~dd.

lJ~ri vnz~,'ul e$1e +~o f" s=-{),6),)~3~1i7vle1!.f~I3,5"~13"//m'p~dt1np
f().rz. ~nrr(/ t'3'f1i, ma;</m/ II: 'A12-fS liir L:- 4S,lJl'sTant.1 dj,'1'1lreJ3­
rekldn~tlltI/ d,~arrJ este eelWlvllt','fJ./ar/vn§"",eti!4Jr,mt'"t'1I1 (),6)...

In f;,% 3. 11.3 b Se v~ele Cvmdre ltf)~ rt!"Fkxl:J vnde/t)r 1'/~~iJ,~ dela

~/iJratorvlV: t/nd~k re~/I!ct;)te i'ntt/YJc/vl A I tinde VII: 5 dvd,'­r(!~t/a D,"'z"n!.,/J.

· In h'9. 3. /1.4 Se y,dll cum de-
1004= I','nd'e câtf/§u/ fi (cvrlJele fiJTT'e-
Rri ""Ilei ;/rezlskntd d~ f'tJdlat/e

Rr de d"si,fJ,,!d.s:. Ctlr"~" lt()iII'"

~ste~"Iru re,c/et"t"rv/ />/iln ..
~ I~ate elJt/1?~ ti?, Ci1~t,~ Mi};(IP)d~cea Ifdd oIeu':J r;{: /5 s/S= 2~
d~r ~tI fJanl1ur/de dt'm-e'n5lr/nlmarI '

.. tJ tJnte»;; ~(/ /'e~/t~/i;rd,'edlV

~v carh2 11,!Jcl8 ~"lrdfJ2MII~
C;I'e:of:'t,f", L=e~Omm J

H: "2tJ",,,, I s: 4,+ mm J v/­
.JI'~I()/'v/ '/ = J2() 711'" I <1.: 'ttJmlf)J
Rr= ,tJJZ0.2 0.3 0.4 C.5

_ fI'1JrCJ1IJrd/ ,,,ale t;undt,,!,/lndolt
f/~ . .3. IZ. ~ Ada,t"T~a s~ ajf/sted~d re-

!fIind "'''st~ntci.~~eeat't'la re­r/~C'1()rcJll'i1rdJ,CJ//c l?ye /1:)5.16/;' Itl1'ntlc~,::J cI,'edriJlf.II\ 5.e1',,1 KJtDnta 113_

!.ama/e,./'e"'II'U,, Inc-lJI'cIerea #'dnf~"-ei /~Ira» !J~rt.s/ e)(~er/me"tJr~a cr/,'_fi?r"'e/iYr un3h/f./r/ ci. /-n re~/~t{)rull'e}')fr(l rJZMllr .le ItOate JI?~nfa
6; tin QIJ,,~I,Pe»frtl 1.296 MI/z •
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In h"g.3. f2.1a se d,a' f) a~fe)')i l'ariJ 6dtc.~ ln se4i'OJ1e / StiI' r"apu$t1­cu un r-eF/elt~r dledru,

tt,M

2:1 1#.'G789'0 .7.0

GO

50 &,Q6

/0 I

~I
I

Anie~a /'arabc/,'ci" /'n I'vnct/~ ele c1/ametrv", eli (Oc1f1;j I'~st~ 2tJer'B;
CCJW1 se yed~ dt'n d,'a,ramele d",? h'1.3.12.1.6

ld rt't/eet"I"u/ t:I/~drCJ (a/I'#rt~il de /05) 010.1/' lJ»de/e refl-ecf.1fe i'n

atrtO,IJ/€rea.J'uncfu/vr' tf sun t ,P e t:?I"r~ctI3axe!'; l"e/e/iI/l.e JeÎm/, ri?­
f/e. 'La r~tr~(dOl'U/~d raba/,'c / liIatg lJndele re'f"/.ecl;]le S'unlfJari1le"t
s/au d/',-.ectt'a aXei, t:r-e/"d vnr""D"j /"t-e)'}$ de unda", f'/anti·.lOf(/~/
4) /Jarte 01/1'1 vndel-e e~'''>e ale n'brt1 r€Jr, f,fvr!!fe cvl/nl;' Pnirllrcll'. le"

I1U ajvn31:e l'-iJrabo/a, ~nfru il er,'I:J ..dc-easta. jOJ'en::lere" tn slatelerit>Ydt;,rlJ lui lI'" dretlldd )5e ",cn1~aZd un reffeet"r S~h1"sFer/{? /?,
sau d/Sct)f c:Jal_ y,'/,,.,]/orol se .tJl'la- ln ~Cilr(// dnf~ n~"p~raiJ~/I'l"e. t; la
fi-e~y'"eYJtevJfriJ i'n ilie ~st;; numil" //(/m/na~r ~

SU;:r'll'ata I:drdiJt}J~i1reIJ1l1e .la' /le »et.ed3, t:u ~rt:Jr" 5_111,41>.. ~ ac-oi
s~ hJ/Dsest~II-si de u;ndlJ~t",areI .f) cln'uri/e trebUI e sa "cI 4e.1'3tl';J5-

{";}(),~,f).. _ ,z/lJlsT3n(a Id ~ala F se l"j/~(J/eiJzâ cu re/aba: /:- f) 11~.d, und-e .1J

este dt'a m efrul id r ti e.st~ "ad,;}"'ndm ea ""l'a ra helel'.
O ,-arian!; mal u~tJr dI-econ5trv/t esk c/lt'"drul ~c1)"6I)1:1I'c" eiJre~

lJ!Jr"-ne fJr"" cvriJarea unu; 'rePleefo,. d/~drv dCJjJa () l'al'iJ~ola'"
.5tdr;~J1area i'" a)(.1I'dTilbC/e; e~l'e/'t'ctJ4as~-/Jna/C1JeSJX?ntrll tfJcl,,:

IfJ9
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1. 13. A fIe ti'etJr/ d~ a,,1e ne

'A "tena s;J/l'a/el-1

n'g.3.fJ'(

11,,/~n,J c1N!h iJJ?dd~ /;1rr'; :O,1J' -1,.1). fl"~hr"rdl'{J c/rcv/ilra /-a .
em,'Sle, L.are('~,t'e ea re~eI'1/~",e:Jz.i (t'v rcndawu"tmd/ml(:') 'f1~"

/a/'l~area (,)rlz.o"ta~.rJ-, v-e,.7Ica/~ .Jt1V e~j?f~J" ~ C.iff,;;"ul este In<lre"
13-li'dB, l"une!le de numarul de ~t'I'~ (h'g;~. 11.26). _~ch/~r//e ~la­se.,' retI ec!Prulu/ frelJu/~ sef 1Î".e ma/p))'erid$cit tJ,1J1).,. (t!JF-/'ful esffmtJ­
xlm da~cf la rele/tie e~ Ista' /i,t" a.nk"i s;:/raIJ. !Jlm-en'sI(1)//e se ral­

cell-eaz-CJ ~tI IDrm';/ele (h'/. $.13. 2..â): lJ=0;3(..x, s= q24A J E:oo,/~~ I
A.=TJ·S (unde J? e.ste J')lIm~rvl de ?/re)" IJr-- 2· /.J J Z =:!.. 11{)Jl.. An7-tn<3
CV"?ir't ~e~fr() +~2111/z dl'f.·1J: 2f,'~""1Ar:13c»?, S:9t'IY), lI::t!"m
/il,. casl'~l// (f: 1~113,1.".= 1~/.fdl3.. ..

a

2tJl

22
;0

.18
16

t 11,
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,ra"1,! .

A ntena h~l"n

An/~ nt1 ),,,rn se ,t;/~5e~teIn m/'cr(f) Un de (Fi;t.j f33./ ~,.{7tPi1ft? .
3Y-tt1 forWliJj/r8J'J11I"da/a' S;Jv (J:J/JI:
ca'.. Ea d re ~ banda lar?t;ic/~
rrecyen te. 1Jlu~În;Ji'fllneiJ 1/

e.ste :1îJli cu 11?~f6"mea Il CJ~))/:
H tlClllI; tie lJ"dJ, Iuu"hul est~I'n

hJr.ma'" de ~I!!e/;?r ~ t/nd«} e. Pl. ~~Y,)

91uClse /;ans~,.ma- lrefJtBl1'1
u.e.m. I'n ~ iJtJvl ~·"er. lIo?'1'Jul

J'~dteI?e!<c/f,gt~,. eu CDilXI'a~ r3­

re a;''m'l!nt~dz.i v" c1J/,~Jj>/'ds~Tfi~.J.ll.3. 1'nlr,I!J" Ci1m~r,J-de aolQ;o.t-re : 'pe/')-
fru d/I'u/Ie vaIDrt'H,L, tf/tJ(, cd5;­

1i,?ul va" 'azi I~ fre 2ttJ ~/ 7t1d8, A"lru d" 61,'ne tJ rad/atl'e 1')h11'J,'_

dlreet"()II.~/a se /"k s~te !J()rnvl Jt'c~nl ~ (,c;l~.3. 1], 4) ('a:,1;,?-vI
Iu/ este ile .f'- ~dA, /"n Ci1ZClJ

C'tmstrvc/iel' tf)~Ii'me.~/st8Y'ltil
c/,'nf"e /I';irfrJ~/'/e ~JlJur"/i7r Yre­
"IJI~ .ld-f1'e mull mii" m'/~d"'t:H~;}-';
() seW)lltlnda~

.Anten~J h~u'n;:'./rawJldill ~en­rrv (tf)~lIz X,ff 6Td~ ~t1~"'1­
16,S""dJBcI -SI' d,menSlun/le.·,

fi'a.J.l3.~ L = IZ8mmt:: IG3mp) I{- 1~36il' ,,-,
. Mir') /. d:- 22,'" mM I II: "~/6 WI JI'1.

f d Yd-,./vl N t"d','dt" tiJ11'''rall?,'d-e/ se ~s/tlJrl!!te ~ /la'1!3/j.ifrafci
cI-e +1,.3 )1.11,31n1J'J, ~v d~eul't!J~ la »1';;/tPc .~d::22,cfl !J'Jm" :6: I~ -I6J11J1?

CtlJs//;,,.,'red Se I:-~~.Ia e~t~nQrtll h"rnuluI.

,A 1) 1en i?I 111 .,c~rn7a-'de Fa n fa-

·hnfs este o Hna$"'~iidre,b Tun 'f/}f'(//qrd ele dnvmr'k dJ'm~)7_
s r'vn/ i'»fr-u'7 jJ/an C~ncltlcjor 5"~v 1'";oer~r~/evnu/tfhi'cI de unde
(Ft'f.J.13.~,],h) S~ i'n perefele un-e./ /,"// cca)((a/~ te/.

_ h3·3.13•5
C4P1f (// oi,'?) r''d ::'i uel,'"" ;"",'.:1 t::e:;il;(lal6- est.e ereeilf ~u o 54JndiF.

hnla se ctPMI'"ric1 r:-tl (/J') af,?c/ d~a~~t!C1~"cll'",,~slun/, dh' f>49/aJ"l'Za­

Na ..,t!sfeper!/~nd,·ce.:./i1rf I'e /u...~7""'r!"iJt!': ran...t~/"vI? e(i';;m ~aza' .s"­daea ~sfe ohtuJ".Ta Cu ~ fJ/QC- aI/'eI~clr"ca-: Lat/mei] ;:an/~/-esfe
cSprtD ~"m af,. v ')..,/.2. .

202



(f-nJX z..2 {1-17)f' X-r d'z= o uYJde

n~ /ndJ~ele de ref'ract!'e I f'~sft2
d1J'st8nt;; ;;'~~/iI lar X-!/ Y-: - ct)c;rd,,­
n di.e/e.lvctv/u/ A. Iru:"'c';/~eI-ere ...
Frdc1i~ de;;,;,de de 1'i/Vlrtvl ). Ia .'

11" ; Y1- g(J'l un",
V e.ste Y'''~zade ~~ta1fOre "'J?s!'O'­
tlul 1,'6~r V! -eslevlleza de NZ~d e~ f2/;ls~ntd cII'YJfre pla"'t:.//t1rA ~

S/Ja,1/u/ I/};er. d<.

,1nlt!7)e/~ harn ele mare C4".ri~ ~l/ /(ln?t'mt" f/dl'5cA/oVi mar,: .
fJen1rtJ a eY't'ld ch'men5Iul1lf~ h?tl~"" p" t:Hs~h""dt!'rea 6"J"nd/u/.r~

Inir"tivce IJ r,/t!nT,fifll ca7'e tra17srormi uJ7de/~ .S"/'er/~eJnunolef>lil­
7)e (h,? J,'/';,6). Lenf,'/a ~ste hrmarJ d,n "I.i"c/ c()~d(/C'/iJClrt- de

c/,''W1~17SIl/n; ya,..,'aJ/I~//,d7'a/~le" Id
oJ,'sta nta a tlne/~ de ~/fele cel/el

In!!' ;r;ajt c1e~;;JY;"/2.) ctire sl'mt//~~­
ra nlsTt! 5!)Jldurr' ale u"d.i lJetfJare.ce y/;~z~ de hZcTa ul14e/ este n?.3/

'" are ~e.-';'in rh1d tJ/erif Pn S/'d ~
fivI 1/lJe1'1I..;} )~fl'rt-d ~~ h"rh ~d­
te VJ')d-e/~Sl/nt /'r; hz,;; fI' "'''/Jla»,
jJ~Y)trt/ ,!}ret1st~ trelJtN~ .sali'sFeict/­

~- reiat/a ."I

I

Fi'r· 3.11.G-

~~/e 1l/1)l''mea ah vndâ /'1')

A/)te7Je dIQ/~tr/ce

,-

ArB-ttJ-- ---- ~._----_.._-----}--I -
~"~C.'..';.'I~

c,",pti 8-C
a)

r Vti:f tie f"'C1tr:2t"tf

\ r~fol /~~'e-~trlc

\ ,.- -. -_.-- .-+--_ .. -
A •

~ IJf'esti d,Y7 h1iJterial dl'e)~~tr/~ de anll mrra-lOrma- (h~. a. 13. r)
'potlre C-4Jncenf"d m,'crovnd-e/e. jJi~s~este ~ iara- ~,.h.."dr,c!t c-CJnlt~~Vt'lJriJfof"CI/ A e.sle t'YJfr~~

dus 7n d/'Blecfri'c La.~
esle :Jl/stt't?ut de p cu7;--e.
QJ et;;J.l/'t'~. VntJIt'le.Je re_
f'ra~ta-/ a "e.s/r~d d/'n
!JareJ-1 datof')fti cII'reren­
te; În/re CtJn!ltsntd el,€!-

/J) ';ectn~ad denJlut' SI' CI

FI3-.J./~.l hare/~ r~zv/fC1~d tf)' eI,''-
• _ _ d~~iJMci de e:lt'rec-t, rt'fa te

;;S.ftl!r'id (I». ÎJaca iJCJT'l! este ci"", ~ olt'.sf"r.~/ e:;~~tv/e~f~ m ,Xlm ...
C8"d rti/~rttJl fl1tre d,':zmefru/iare; fi).. este tJ,1!7--I,2. ,tJenfrvma_
,,/rea cei'fi'fu/v" se!,"! ~/YJI'a~a ~t3'feVr!1 a YJt~n ~ d,~/~ctrl'c-e"
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A nTeJ?d sP//,iJ/a- plana ....r ,
t1ceasla- a}']I~J?a-se da- /'1 Fi~.3.13j 8a.

A ,

~

. Vj

- -:-_/J i i::;/ . I//
1//â. v

Fi':.J; I.3.B

.dce~t.-a1'1fe-nâ afle o/; tJnda- e-xfrem ~ /ar'la- d~ l;e('Yt'y}tâ~ d-e

ex. 2-18 t:H~,fI' 'mil/ mv/f"t3-(J,f"wJ,i!lee /"d.e~nd~>?lade Precyenli1~~}lra/de$le c()ml'let d-eteTll'l1'ni1ti de eI/puci tl1'1f-/JI'uri." 8-flÂ.I1nJ>(!~
cla:ntr"J ck JT1TriJn el a-»/~nt!l'~~Iecea 18~..Q ;"1iJi/liyc"na. I'''''/~'''~d-
rea' ede cir-cu la r,j. ' \ ,.

/Jn 11'1' .$I?~c"a-/ t!k anT.e»a- ~/,,'raja~$f~ S;/'I'a)~ con,'('d"(Fi'~"1.13.8.J)
L.1aceas '-Ii" a'nlend~ radIat/a esfe i'n ch'I'~~t,'a ra~Ptl/v/ c/J1'1v/l/i

C.am1"/ e/~ctt"(Jmaft»ef,~ este c/rcd/til' i'n /iJelte d/rectlil~. Ya/I)I"I'-

le 4';J'I'me $01'1180 = ',()" ~I ti = 1IJ". .; mpt'dtl}']tiJ ~~f~~~a IfllJn. 5/ rf!-..,./., z;i" ;"f'vnctl't. ck.. C/nyh/vl J' 7"ft.~ ro.sz s/ ~1IJ..n... . '

A n/~n~ ~v UJ?d~ cI-esCl.briJl-at~- , .,

e.

ihoÎ;:cI,.:c b

~. ; /, Melol

)----- -
..

..

..-

.(:..L- .• / o
b

I ;

•



18CJncla 3,5".,It)11f82f21I28
I

L./C .J.32,6"2.1,7I1,6 1,5"I1,0

L
.--.l ,

1

Anre'1'la ele eWII'Sle /'n unde scurte fOark scvrTala- d fOsfa ;;'sr
~"ce;otlf;f i'n ,{"~tJ de N.8//a/fl'dt?"u.ln7l'/CJ-" Isof,o~~Ydrt'aYlTa
m-a/ SI'n1t/a IJL;P-E Se d;i"?" H~.3.(3.IO. Pe/;'1ur,i", -1 este ~_

'kara- dt'n ;;/v)??inlv (; 22- 28mm, 2 eslR ~ lJi1rt1

::te Py'c~et:"ar~ es(er~d/l$CJlci i~lJ/n,] L ~/~e$(e
coC/xla.'1ul. Lun31W1e3 Iesle fb']I'te m/l'iI ~I

(}nk1']3 e'!1/le pr:~/Jt"u:l~re,.,t comI?61'}~nf..a ~/"':.('­tr/~CJ ii cam/'o!tI/ C(/ 3~d~ mii; Int.ens,;) d-2('ClI

Comtemenla ma1~eit(.a-' LC1dn~ne!e,. nJCJtnef/-'
~e 1, f ste I'n V''t'rs .

Bob/;'il 'p'tDf1tear~ii (/nhc!~r~ ~i1II'1~ft? mc-_
dest::R,plu/ ,rild,'a!u/(.// (,f"()"lrdffreuT;ipi'') I{;tP~("c7
tr-es;; ~tf)ilXla/t//I.II, e,~"I'nâL e.o~lit?ns~a;ed C31'c­
et'ratea I'rdJ !ne C a Cl71 lene/ la f!r-e('v~ntc7
de r-e):.cnan'(t1-, clar ~el?trtl il se ~6t/n~imfede1n­t~d-e 5""O..fl, ra~"r!tll L/c trelJult'>i1 a./be .:Jnu­
m/le V"d/eJri. (~~z/ laÎJe/ul ) •. S-e c~n:J;cle".,;r
/'r!duC'!aT/!CI eXl'r/matr!J' I'n ,)'ll/of/ ca/Jac/lat~il
In I'F

L· .t. J J ~ /' . J ~ ~' ,1 . 4. T~(}
{/nfl m ~a dr'JIent!l 5e ('d/C(J/~aZd cu ra r-mdia I'rtlCII(,,;} 'C",1'rJ = -,Pentru J"t~)1d realt'zatti cir'!? teilY'a qe fl!Uh//r)lV IZZmp) ,t:;,Hz

/,,sjJtJrtvl ~n;~ /unt/me -ft' c:/,'amelrtl tr~IJ(/leg- fie ct!./~I'f/m s/
dT/urne: 1"5" ln IJ/Jm!l~r.le~rl?lIe,2f7n T'Mfâ,l tlÎ" t()M!!!! I 15Î17
14!'1l1z, IZ?n -IRMl/zJOln ZIHIIE I 1~?n2+MIIEs/9tn28'Mflz.

('s/Bc/late,;} /rtPjJr/~ a te ni' ant~Âei Se l"alcod/eazJ cu /i"mvla ..

(ff!l )2C»F = 1~1.eChI] ;'ar· L,o.i/n.J" L _ FMllz
I 'MH -

1"1 ~fi!f tCInJ ;' CpFde",} I

8lJ)b/na se '(Jale reeJ/t'zJ 'pt? un fvb de ~YC t/J 2IJmm " cu .sa/oma­

etic tllm1>") " s;/ra' 1,:/n?cÎ 7'/rci penlrr.J {tJJlJ W. I'ItlmtÎrt,l! d~ ~I'I~
re se lâs~~fe C{/ djuforu/ /::;rJ'17t/lekJr Sf1l.1 aIJot'e/ar.

!J-en'frtl CJ tre ~~ Ca aXI ~/v/(.I/· feJ- J(/,r-e~e C"d rt1c1t'dl /(/np.t""e~
~4?C}x/dltJl{/; !re6u/~cJJ~stt!}~iJ". Pentru CtfJilXliJ/ R(j~1 /Vl?pl'mec1
se o/eterm/~a C"vdl/roX'J'nillll' culJrmv/a." 1»1 =- s-,j Fl'1l1z.

Anlt''!d se ~~n reaz; ~at.m d~ de;t1,/"t. Pe»7::u dJvstdrt'~ H-e('_
yentel d~t-tnel I la yar/vl e, Se I"frodvt"e () tl'8Yrl {'v d,'&metrtJ
ma,' mIC, 1e/escop/('8.

1JvjlJ IIJrr/unt'il d~ (ltf)aXla! la ('are Trf's:; Iv{'rt'i1~C1"("4 raq,'tJ/
s-erea!~eazil un Sf?t:" R,c C"/)/'Sl' d,'" ~()a)(la/? cI/sftl".81?d~./:('/b
Ibr1J1d de" ,~!CJC"Cu d,'cJme1rv/ele rc,;} 2tJr", s,]vmalt,u,1in, In c;}re
/7) frd d'J,1 A - P1{:;). h?-efr/ 4~ coaX'/al.. ,;ot'vlse 1'~;l'ler('~It'z:J~/
" 1J,,61?'ând ..c~ enus/vi fJe OI? for de ~er/f.g-. Jjl rfJE Il rt'ill/zatd.»t.ene /uI'I?/de (,6P1/'/7 <!tJM, tf~('b1În -1tJlH, 61J('mln3tfJM ~,p(,W1m 21Jm.
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AnTena E-/i

A

,Ll.L2l1

:. . Reteaua de atac

preferata pentru o
antena EH.Intrare

Coaxial50n

A,,;~na E-H /;reYetaf.i ele T:Itart este u" d'R.d ha,.'It? ScvrltlTfOr ma f d,'?'} d~ / (! ,1, '",cir/ m eta II 'e/ aI/'m e" -1a.li ~rt'.., c/rc ur'f L - c
eled~f'tJztlre (17'tj.J.fllf) LVt??/m-ea a,.,t~1?~/~s'k 1,~-1% ;"""2.

.. luni/mi'a ele vnd a .P-enlrtl ~8'"da d-l! 2IJm

.r; " I~n'2 c;re 10 n 711irJea

19~ lI?P]x2 ~e lin 7V 1;

el/'n t/~sh'eo " 25"m»?;1

C.(Z 22?~' C2r 291pF
i(:, 1J,9~~ 12:1'~f!1I­
,Pe ft/b, d~ $0 S ?11JO S
se f9,cla: cll"ndro/A- /
d,'" f'ol,'e metah ca~

. bO/JI'n d J. 2.~ e/;' 'ndwl
131 un /nt.,rral d~
25'mm / bCJbt'n.a L 2,
un /~t-i'ryal d~ cea
It) mP7 I lJ~b/ni1 LI. &-

. ;:;':1- 3.13. II b/~e/e sun; real/Zi/Ii!.dt'n ~a'rma' C'I.FCtI: -I,3mm. Llare 2,1"'.s~(rej;e/vrU!I'mea.c~ilZ()mP1
.L2 t1r.e 2/ SI/re ad/a('ente ,:ar L 21 - 1~i/,e J~lJln ~/e /'"lr-e ele­

/1? e7)t~/~ d,~~/u/v". Se re,pl-earJdJ's.fa/1( il dIntre 5'p/rt.'/-e LJt)1J,,_

nellJ;{/ C2~eJ1l,.u /eVSm/",m. L.1I()~W' t~n~/U.nea~t:"Înfre
c/I(ndrti' dnten-e/ t!$1e 3.200 v: EXlstli {) /'Jd,:a/i~ d ~il)("a/tl/(//"

,.\ .

..•.
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A"tene f'racta/e
I

In mat~maf,'ca rvnc(ii'le ffcJl"tak 0'0 lO>t .sttJdt'ak d€ ('ilnf,u(iJ'fZh
PeiJn~(1i'9o),1It'16ert, !Iv. Kt1Jt:'h/ S"i:!rf,'n~l<i" 6. ;;v;,~ -1-~.jJLJr1!.,."tI
d~ /a 3ces7~d B.Hc9nderJ,rt7t(l9J'3)d cret!i1t1t!ometrl'a rracta/d,

Ira cf.alele .sunT fDrm -e ~~()mefrt'~e care se re~et;i .r;$e»1~l1ed cu
ele i'ns3"'.si la cI/fer;le >car/ (;::;'1.3- /3.12)

80em

Fi'9.113. (t..

/>vl'ei ICJ'() s-a ct::m57aTi/f CCJ-mat.R~aft'l"d -1/1etDmetrr'a GilctaltF are
il~/,'cab"f,"fati'Jra~r,~~l'ndt'Yerse d~lYJ~nti"'l'.r/1?frl'~aY'e ~"O>lJkl')t'/~.

'Antenele 51'frale s/ ItOJ'-~ertDcli'C'e svntde fJ;»T /br/Ylt! H3t:'ta/-e.
In ri~.8. /3. (3 $e o/iP" »?tDn ?co/v/ SI'.erl'/'I? SI</': k"1 rt'ztPYJ e3oz;r

. I'e 4"()MII~, I,r5"-.J51- r,1J1~/
1'4J9Gllz:. ~Yd"'nd f'mj'edantd alein;r~ ~ 6-tJ.f2.. (~rctJr,.lede//'-

mi11'ar3 tr/(I"1ht'(lrl'le eare
de1erw7I'ni cele ~;;'e("vente de
reZan sn/a-' /T! Iii..1,/3. (It esle
(In d/I'c?/ F;eIJCTE/IITl'e"f""cll'~NIlr­

stt/d"atd~ #.lIo''dlmaJr AL 6N.AJ.
c~k d,v_ /aft/r/ 5e 1n~crt'(I/'~J3a-­
frate d-e 15)<.I(i~m.

hf:j.3. 13. f3

2 ()l
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300J2.

/Vl.isvrdred d,,!e»ellJ("

1etJl'emit recr'l!.l'oc/liJ"jli".g 10/ Rdtl/~~h- (ars"" t'.el"ml')~.sa.....>e
~nsl::lere c,;;-ant~nd dre are' a("e7eil~/~l"o,.JJrt'eI;i"r/ /.g rec--e;>V'.e t:'a

~/ la em/sle (/m/,eda~tâ~eIJ'a9'l"emâ, ele d/rt!"~t"V''/llte ere).l*1â~lIral'ea /ntens/lili/ e;;l'mlt/iul /'""d/'61 ale o ant"J'JJ ~,'~m,narC1­
rcJreil /u/ Cv c.iml,vl rilolJ'dl ele o dJ')fe"~ ele renr!'??ti (d-eolJ/~f!'/ &In
ellf>t)/ I'n >'/2)se hee. CC/ un mi7$C/l'dtvr d-€. C61""'m/' (;:;;.~ la, 16 )

-It A/2 • T 1. 3,}.-kH T

•
•
•
t
t
•

1;9-, J. 11.fS

{'imI' ti/ Se mâs(Jl1r~ la el/stanta ?- '()A d~ CJ1'Jtehti,~"t>/(orciJ// /,;;
?nt1i'r/mt!d ank,,-e/. In ljf./S dt~du/ md~f./r;f.:;"dlu/ de t:'3'm,l',lh<atJ''!.
ya/-f'ul vne/ stie," Irt'm//e 5t>mnalv/ c81',Iot Ici /1Jstrl/ menlvl ele #1aSf./rcJ

fJ,/ntr,.v n l'tlZ/u IJ/fl/ar &amlJ;'~i}/ 'hy. i. f3.f, il, #nf~J13 de ye,./flt:
CJt -t5t~ rt)f,'Ie[. c~ eaTe ((Jo, l'n Ii'm~ :.e., em/k '?.I1v(ere c~'"sta,,!;;:.~/

te c cllalrama clrclI/arrJ se no?-e3Zil IndlC'atll~ /nsTrl/hJenlvlv,.
/V/aSf./r.ue3 111 cam,t q€5C'IJlS e~1e Mai cCJrectci) de~t7r-e(',,! c/~d/r;­le ~/ O~/ecte/e meta'l/~e elat/ reFI-e)oi'.

11}vnde .scuI'fe sei~ate f'olto,S/S'che~a dJ'n fi'9.3. (l fff 1>. 7i;;..eI-e
tE?k5("~/l-e T /vn#./ de ~('a -In, ~i'~(od sem1'Jill,,7 vnv/ c/rt:'"lr tJ5c/~
lant " mV//"beJnd " ('are aC0'pe,.; ldO'Jd 3-3()MII~, Penlrv /'rerye,,­
te lYI al joase .re conecle azâ l"oJ')Clen sattJrv/ S'v,I>/i 177enTa re.

~n"f,.u a m a"st/rd_ CdS!:?v!.. lIYJ-e/ C1n1~y)(! dtreen}"e ~ta-de dti:0­
Iti) IYJ A/2 , se ma $D8ra ~.amlf./I 'prCJdvs ele (/n d,/'c/ ,,!oJ?tat J~
I~clli antenei dI'rec"/i're/j.1 o ~nom/ld-~f./7e,.eI s/ dfJtD/ cam~ul ,P~­
du S' de ant"na d/rec-71V'a" /.1 d c-eed~i I'vtere (ln c-Cl-"'I' d~.sc/)J's).

/Î-ec-yen!.3 cI~ reZ<Jna1?(a o: iJntene" Se 7ase~ie ctJPectBrull?de_

ro/ (â '''~~''I'ea de.1Janda krya ci unvl' tranSIY1!"r" fJr!.'n /nle,medl'eJ(
vn~1 re../"'1el"1t)/netrl/, ..se ",emite o'pflrle:~C1re continuu et:I',t.lt~~e~~ca1;;J'1?6ti1ncl ffecrenttJ /n .lt/lu/ celei es7/m at~ of/' (II' marJ"Q mart mt'a
{)f)d~i l"eFle~f6t.e S'âl/ Jet/S, L.:J /J-e~y.e"ta ele 1't.'J'on an!a d anteneI:
1<.U S esti? )11,'n Im,

Im~-(!da"1a t1nten-ei $t! mdSearâ ~u i»1jJt'deJ",,tmetrl/ 'sl.et:/ali'z:dt ~1lJ­
J?e~tat la antend l'C/ li" h'oler CC/ IlIn1lm~a e/e~trt'(''; A/ZI 2>'/2" 3 >'/z'etc,

2()9
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].(4. Antene de receptie

/)e$i or/c€ antena c:Jreace lea s/p 1"(J/rt'etiJ-t/ 4 emt'sle !I' la re-
re;:,r/e I /!ract/c eXIsta c///{-ren!e. '

IInt~na ale rectl?t/'e este ec)u'yalen~- UI tin 1en.er;;/d7r aesemna/
Cdl'~ ;"Y'red~i o lR~slune .I<F f/ dl'e O t'm~edi1"ta de/e..s/re ~ala'" C'lI

/m/}ediln{j a"te~e/ la em/.fle. . _
'la dl'stiJ"(ii_m.re de d~t~n,) ek ~m/~/e vnda ektr()ma1ne/;'('Cles~

//!ct/~.jOlal')a S;I"'~VCe. i'~ :()no!tlc/lJrv/ chJk,J'Jel ~re.cejD/i_p .o ~r­(:i e/ecrMn1t)t~(Jre dlf;frl bv,la ci!'~dIvn~v/ /(.11 tfrof>t1,flemald Ctl IT)­
/.ens1iz1ed (?aml:vlu/ fl Cii c~s/nvsul uJ'}?/,/u'lv/~.;,fre r4!c1aru/
to/~ r/zdrli' vY)CI~/ $1' d"tena..... CUrenTul I'»I~ /n~//s I'n anlena d~
/,e(~t/ieI.r~clt/c-e ~ WJIC3'" rad/alll? de v.e."', C3,re .sei;'>umr!'ilza-Ci.J
vnd41e 1;"'{lale l,n(~VdJ~6-ntlf) 21JS~rlJtIe f/ IJd-elOrm~1'e .;}~a~U/V/
"1'J/tldl

,1n1e"e/e "lJvcl,i" ~/ I'n sret:"I'a/ C'~)e J?') cadr(//Y~e/'.1i'o,,~az,j 1'Wd/

slu"l't3rdzl't~·..e/e(:lr/c~ ele:;}! d(~1I7. In?'pedc!lnjd J~~ne~~cler~-,c~l'(ie fr~~v/~ ada/fald cu Im~l!'4a"ta ~art1ct~r/s/'icaCJ.t;Q/l!!/'C/lu,

s/ t:"u /J'YII.~aJ'}td dle ,'" Irdr~ d re~el'iorvlv/l'~nlY'tI Un 7rt1ns-.rer
maxim .al enerl'lv" cd~/dte. . .

L:J ;:;"el'ye"t~ ItfJase ant~na de recej'Jlll? ,tJdJa/eh'un c~nduchJr
ca-; mai Ivnli SI de1dJat,l ti n .:cadru OI cc/ ma/1"vl,4 Sft're /n
iJer sau CtI ~ d,!â de /erltti I sau () al?t~na Cu u..nde'p~yresl're

(B eYe rate /"I'shbone ~ et~J. In unde .s~'1/-1e?I u/lrascrlr/Q. ,rJ'J­tena ele enf,SIt! Se /bl" .>esd f/ la recel'ft'e.
f>arazl!li' eledrtb/ dc.f,on;aza l'ncleose""'pr,'" cP"'~~/')t'nta eli?cJh.:

l'â ti l'eiml'cI/O/ I I'n 1-en-er~1I'/,Iart'z~!d-v;rn~al..A~ d('ee~ ,su,,1 de
I'.rehrJt J71t,nek IWt:"lil ..tI dti},CJItI ar/~t:Jntalt sonetrlC"/, cu t;'der
(."oaxl':1/ Sr10 1J1'h'/ar r.isvt:"/I. Curentli' i"tI'u 1/ I~ cele dov.z- COrJ­

oJtlctlJill'e _/'elsvc/le) de l'.t3rdzl1i;>ont e1CJ;'~de acelO'!/ Se" 5 ~/fe "
,f)"V./~ '3 za j1n ~()C/na d-e cu~/V Cii I'et't''pkn/I/ ca'e no se l~a1.ila/d­
md~f

~r77~niJ fI' ,L;'du-(// lrebvl-e lnde/Jt!,..t~ de re(~ilvd e/-e.cfrl'ca~
ct1ik d~/elefi,~, telev/zlunel -ttc. In zeJnelt! /nd{/sfr/;zRI'Cl'CJZI/li'
a/o n~ la i'nir/f/m~J de 3tf)-~tJW7 de s~/. PariJzl/ii' /,d"lrvn!/ /'Y)

re(ej)tor d/n rettava ~/e~tt',.~;ise CDmbt1t cu h'llredereteiJ [h1.
3, 14.16 ). I3IJJI'"e/e JlI mvll~o/'Ire I'n :1. ?d/~(I'" 5t1v ~iI"f reallzdte,__ _ _ _ __ I'.e 1>3 re .5,t10 7~rClrid~;:;r/Ia~

• I ~ 1. ,Pdrc},Z:If!~' Se f1YJl!d'}3 I!r/n ~rl::t! cpndilt!'-
I ,;--;;=jg5)t I /iJ"'/~ jeYI I arh'!.â "~,.t'tie. /t"-Rr IJeÎIJn. El

220V, 1/ U~II .1r~j,vle ct)"'barup ('u /i'/f/'e l;JjJrl"/l?lI!I 1/f1HDf,,' . rand la'l Sur.se ': ToiJur/1e ;:joBre$et'"fe

• I ~~ I o ft' /t!i~m,//e ClI ~ajJ"r~~e "!,-ercur ?~nert'ilz.i
L 1 lâj3ZI(I; ca ~/ IJUjllle/ InlrY!rujJaT;;iire)elI'eleele

H3.$, (It. 16 ÂntelJ iJ cddru (c~/'csau I'.âll"al) cc/ 8t!r / d~
)n /c/ d/me~.>iulJ/ /O/t;slif; (/ne()r/ la re("el'/t~

Jre rer.lsl't'l'Jt~ d~ I!"frare f;arte ",/~; ~~c~"Ye;,a""/; / •••e,,/Sle.
tf~ef./td ~.sle maxima /'np/~J1vl cad;(}/u/. ~e»lY"u a d~lerJ#?IAa

5~nstil qI/~ care YI'7J ilJ?e:le/t' t~nslu"'t*d ;"vri1leid~ t'iulJ'lI se Î"sumt>il­
ra c(/ c-ea I/rrali ele tJ a"ieni. ~slhl cI/a1,a ma de ~H~~'y/lah 2re
10 rm d d~ ("iJrtii 'to/da.
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1/ n1ena d/I'e~f;'yti de rec~tle pen/rCJ 16()f/JJtJ", /( 9A.Y•

Aeeasli a"len,i ~sle ~ ~(/cla I'n /JlaJ7 ver/i't:3! Cu~en'melrv!
O,f~i").. /'1'} 4' ~m 1/ td, 3). l'", <ft!Jm. ~ d"~ tin S'IV,,'/k dak ~;t:J r~z 1$ _'
tentd~ n1!!J·ndc/(~·t'·Y'a de 3'IJ - 5"(~..fZ,dlea~3i'nIUnc(l't? de nafurCJ S(}­

Iv/vI', 3»1l' nt3 c:;/"er.1-() rece~t/l' ~vna- f/dI'ret!r,'y'; 71?eelee/6Jva 1J~~zi~/Ion(/I, 11emr!'t.rJh~I i''n_Irde ct:"~ti'm nUeSfeh?lIrt7t./I?ilxIMV/h'­
c~t/.e" f:ste ?n/,/a~(/la»tl'J'Jt';~l'n ~'rr!'q-I':a tr;;71sn,rma/,,/"v/v/ rele
si/al/are cv~(}a)odlt//. SeMn~/t!!k Yl!"J'J/:T'e din dt'r~ctl'dreZlsh77te/;e
svnt a/en Vilt~ cu 2~-'t(}0113. /nr-ers,aI'Jd/:,t:J;z/f,i'1e Ira)?s/iJ'Plilforu/vÎ
~/ /'e.z~st(!~tei Cu dJv!.orll/ un~r re/ee (I'l'ff.J. 14. It. iJ) el/rect, 'a re­

(et.t/~J.se ~nyt'rsei1za .M~"I,?~d dt)va dJ?7ene;:er/;end, 'cl.tlar~t>~ iace la ~I ;/I/))1 se;:,ot act)/t!!rf I'r/I') comel/are fi,a~ directIi k, d~t!Jd­

re ('e diarl'amd i"!?;o/aJ'J ~r"z.I1"tal este Idr?a"rh~.J.14,fif'),fel.(!~/e~ trdnsh"'ma/drlJ/ SI re ZIS~YJtd Searid l,,'fr-o blfJKiJ /.;,
hdZ~ dT)t~ne/. Redr-t'$t1rv/ .$~a/'Ii:1-l'7J";$8 $/ /eJ')slvn/k Se In'm/"/ la
l~h(! c/u'ar~';'Y) C'i/Jlul CtO~)(ldl (h~.3.1".Irc si el). {'omutaliJrv/
t:.erm/le a/eg.e-r-e.:J tin -.ela eI/n Ir-e ~el-{! '4 dI're c11i'. 11: ('ozlt, 'd AI hI se
1r/m/le jens,unealkrniJt,'y,f de 12 Y s/ ~drt!Si/r~d Se F:l~e d~ c~fre
cIt'd;d-el-e a//a1i2 /a"'~)(Ji re/ee, CJmle/-eh;?)d'i1tr~SI!!. TriJTJ$,0;.",~llJrvl
CJr-e 1"sll'r-e trlh'lilr~f>e lInN;r d.e .li!rf'fj <v d,'aM ee/rol ('('il ./e;,mm

L,"•

SW

NW

OI. 02 - '1'14001
K1. "2 - '2 v ce. OoOT* S•• Ted
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Support

+I

a
C1

0.1 "F
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c

10 TOl> Su;lport

Rap. Support Tied to:
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Ant-ene1 tJ elia L(!)t:Jpo/e rece)(Jve ,"',-;tR MilE~ ,
/n liff.i.14. '(8 Se tede aceasta-antena rea;'~3t.i de W2v1/FtJ~/i4/l.

I

,ci,!.3.f4.18

A n(~~,) este Stl5/,"nuTd- de u»,lJ1'I~Y) )IJ~1n~/t!Jhc. Ea are l"e~~,Ptl~

maXl1ncJ. ln !~rerransfbrPJiJ1or(j1 T? ~are dre r~~rft//;fZ:-f _ 'I~:-I.Rezlsfenra ne/nc/vc1t'v,.i le d;t? N~rtJJZ .Rdj'tJrlv/ Fis ;:-~frd8.
Semn alul re~~I'/io»alfii'"d sla6 esle nt!ytD/ede vnI'Nam~bh'c-ilXt;r:.

11ni~nil ele re~-e!'t"'e E WE pe»rl'tJ ~() 1/ f6tJ»'} wll- 2 wVL,

..•
..•

A

",6m

(3m)

8
",6m

(3m)

., R

I/"tena f1red/agriJh?~ .tI! " card"o,'c/a-"t'(;I WJt1~"mu!ret'ef'~"e<s;re
j;.dnshrmattJTul lort'Jld~lde ada/Iare T."(';1,I,,u/ d7?t~nt!"' fi,ne;
- 22 cl8i fn 1,914 /Iz s,/ -12,"3d8i În 3,5"MII.z esf@ YJeVtD/e cJ.eun /JI"«!­

C)mt-'/Ii~al{)r. L ~ turd L S'el;4)ate Iv"", I'.;}",,; 1.,'12tJ~m ~r/1?d ~,. re­ZisTenta R ele la S'JtJ..Q Id 13tPo-a.. :.I>/stantel -'IJ!lmd-/1?fr.e Id __
turd~ yerilca/e A ~/ B este t:~a )../8'. eLI cI/menS'lJn"/~ clI'n fiOl.lra
r e("e.l'.tl'J es le 6unil În ('eledoua benzi. /Jt'm't!'»SitJnt'/-e dt'" ,tJ3­ranreze $vnt la IJL(,CN6/ numa/I'" atJm.
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;T

,

IFr/!ebd' cao(rcJ de rece~U~.eerttrvit?J?d:; c1e,81JM SMfjVPO
: ' I ' ! ! '!:;!

Acea s~-J-nte;'?i:)#! dâln /7'9:.). i 14.2tJ. '
: ) I ' i

j :

, i ,

:An~r}4 cfre ~-~/,.eidl~t1se le!/ icn/l';e d/n..~~c/ >~o ~iv,!' d7"n
1t:/8~/~., Siem'!.a 'I(/lf~t!I.I/~~~ An:nt".o "u~/~'1rl(/nt)Jlvlard~t!J ~iJre'Se ~,,~cf~aZd cc;,xla/(jl. '{'~r>del1.siJt~r{//vt1ri'a;/J J~()'/'dei1za d»~»C}

'~hll-e '3,~5"-49 .MJ/~. ',i{On~t"~f.~eI"lnp~ra,/~1d/ el (ll1cpncle'!.sa/;JI://~.
I de 1~~(Jlfiji'ede:.ntiJ' C~btJiJtd1a1,8'M!J-& .,lfe:t"yentct ~rt"f1,ela ("CISt/­

'TIe S,tI"t!/nde,B r/"tJfe _l)h,{!Y-ed~ â'lk/e,It"(/ T{/di,dJ'n ~/a,'~,sTi~T::Antena I'l.InCllt",edZd ~/ la enll'$/~ I (>v'lCl~r-e m/~(!a.
" 1"

Ant,n~'bv~Va"i e~riJnafade rt'etf'pt,'e pennr& ttfMllz Kc2TXFI J

Aht~n4(Ii,.), {It.2f / ser~a//rei1z;cii" CI)­
J~/ 31care are mtJ)(11'i1 3t:J1r,,-e .J(/} CM /{/n­

1/1me (R~ fqj. Ed est.e $1.I5//"U/']- de {')
'Cr()Ce d,'" s''p~i s~u 'tv,bur/ de l'/iJ~f,c.

(,,»tlenSt1loro/ Y'arit1bt'/ ln$~TlatC{/
ctPn"tJ~.jorul cen!t'd/ d/i ctJ.;J)(/alvlv/

'e.5/" r»lJ»jCJt ,"nI".. () C'vf,'.e m-eTd//'t'a
Va ~~re se ~tDnf!~tea.z;; ("ele tr-e/ fl''tse.

Anf~na h'Yl'eilzJ semnale N'r.f z?!­
mele I sla6f,ca.re tr~1Jule .1»1/,//7/­
('ilie. TreS! tile p" treTUl' t;fs lioS j>e "lru
('il -IJlI~/Cl53 l'uncji"8J'J t'~t. (v d/mens/­
~n"l'eclvse /d (I.ri~nf~»a/ucrt'aZd~/'n<flJm.

i i

'J

;)

IJ



A n t~Y}â d.e "ecB"f/e peJ?lru banda ek -160»1 VK ~-8~; ~ ,:~

_ In hcat,ie v~J/}d-R~;~ su~t/~_-r:~rz(t{kPca/;',se h,(o~~l~.,:4z.
/,ecelt/'R () a)']t~na /; ve/a nee~ranali1."'._(H~. 3_14.21)

i -

i

-,-._._ ... _.- "._··_·_· __ ·.·_.·_0_··._ •.__ ,_ "., i

._O'. ---'--._' •. _--' •• __ • - --_._ .• ---_.- t-'~

21,6 __ _
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A nte713 d~ r~~'et/~~u tlYJd~ rt'c;ir~sl"'~II. B eY'erale W2BML

4ct!iJsta- ant~nâ .reala /'71 h,?3.fIt.23

L ~

11';.].14.23

Anfend e$t~ vn c()nd"ct~1' /vnfj de ~~-(lJA svstt'nvt d-eaculrCJ
fa ....,n;;nIt/Iv" de YJI's t~pari .?n~/r/ ded,3-; W1 '1/ ,''nelrel'tstei· cu re­

rlsten(q R lI") spre coreslt!Jnclenf; R'ZlsTentd este n e/nducf,'Y,i st'
~a./a Cu imtecl an/ci caracter/sl;"c'; d /I'n~~i d.e f,an sm/s/e hJrmala­
c7e_ co"dvettf)ru/ anten.e/ !t'j>DJ'man7. },ac<7 sdu/ eslS >_rac, /rtz~ de

"am a"nt la ('are Se /eatIa [e zlsienta Se sV/}/' 'menf,az~ cu raen'ale.Ant~n d e.sfe nt!rezoy)~"ia !/ef/cl'.eTlfa /ar;.ecy-enteJ.{)~~el;3'na""1a

rMilE. ~/recf,'Y',-la/~d ~/ semna/vI t'al'fa:l cre~t(Jcu IcJnu,.m~a.
tlndele rad"~ cv ~t)/art''Z'are rerf,}i1lâ ce nI? de la c()res~o,,~nt So­

Fer;; o Înc//nare '(/"'r"a ,,,frl'rl/,lJ7.F) ddltf)I'/!d-)'/~rcler;~r in sol, ca~
d~term"nâ l"c/(/eerea (/nu/ cvre~tli'" iJl1lend, care ceJ'7e .$I're frans­
IPrmiJtDrcJI cJ~ .101aj4tare T; vnde este d!Js~r1J/t.

A1?tend 8eyt!raffe este ",dec-V"at.i qt)ilr/a re~e,Pt,.~·La -emt'Sf€ I'/~n:k­

r//e În /!ama"'"t sunt ma" mar/ aeri! ~ne~/iJ riJdt 'st.r1f~'Z/s1entd. t9re ya/tJr/ /nt"e f()~-600.J1f0l?ct,..~ele dlametru/ f//'~a-;"'2
mea ant.enel s/natt/r.a seJlv/(/,'.

/n h;. J.lltr tit sunt dt'a1rdmele t!!/-e d,'rt'r/Jy/!cJk dle iJ"TtJne/ Fn
,!dn t)rt'zontal(a)~/ yerllt'a/(h),e"irt/ /vnv/m/L e1d/ecv Af/2>".

o

270

loto,. Goin. 8.52 dBl

Freq. 1.8J MHz

a

180 Ma. Goln. 5.57 dBi
",zlmuthPlot Freq-1.8J MHz
E1evation AnCjlle_100

h3- _111.24

2ft

Elevotlon Ploi
Azlmuth An91e- O·
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1.15 Istorf'(!

M/chael hl'adJJ (IT~/~/tf"/d d/~$c0l'.er,t Eenom-e"tI/ /ndvc­
//e/ electrDlntll;" td,ce s"a lY) Inul" 5 C~.nC~/tv/ h'nli/or d~ /i;r!c;'.('~JI)7. ~ /tI);z)(we'll (1~31-1,lr') l'n de('enl,ie I-ral-e .r'ec.~!J a iJ,juns /.;J

n~t"'u",'tiJ1.e ~$ml:' e/e~trtJh1a1,,~f/c ,.t/a sfa1Jr'/,1Ieg/l~ lUI: U;.;}/n./
/m I't)rt.anfa ctJI')clv Zle t"r.3 eXIste,,!.,} vndelor -ekl"trtDPJaj'»r:it'r-e,

/rodu~e tie cv,e-n fvl ~/~~/," y,;u'f~IJ/I, Ci1r.e se,IJrcol'i}~' CI/ rt'tezd
d-e 3tJ(J.tJ{)t)kmjS .. ;'1d7!v/e1 a t"on~/del'i11c~ fi' luml'niJ eA C)~rmtf
c1-elJ.f.m .. , .' .

/le,'}') N't:-J, )/ol!rtZ'~ demonstrat e?eN~eJ')lal(l.f'J')eK;'st~)1ti/ u. e.m.
EI kJ/"sei/ vn J/~/ ~/il$t!Jt i'n h("iJl7// "»tII",-eF!ecf,;r c"h"'clr/~

fJdraJ,tJl/~. Ilerfr. d demon~tl'at e-3~ t/.-e.IYJ. se rePle("liZ~S'e~Fr3cfd-P
se "nf~r;er'i1z,j. A n'd,'t"af ~/ ("ur/;e c:Ie rt!"zDni1nfJ- slalJ,'//'nd c,; e;ljJt'~
r"m~nf~cv unde cu IU"'7/hl-tCJ c:Ieunda cea f)tf) cm.

In {R'1P"~/J9~A,5.r;,fJt1Y ~,. (f. Mare-CAt' c111,/'./(~v1 Jln'mt'/~ demon­
~trati"~.re~~t/e ~i i~mls/e d ut:m. A.RI'1h/!/ E. e,r3n//JP t.'1Y~.vcoJJ(I/l11"o1.

In {"(Joi Marc(Jn/ el ,.ea/'~~t~",'md kVarvrti rad/{),f~.s~ 1P('(?i}nvl
I-i/;;u)h~. lJeoar~~t! semna/t/I era h7if; Jn~re eJ.e~Yt'e'l es;"'P'JiI!;

()»h' In a/iuYJ ~/"t'/~~/;/"""" fre ci/Ye ~,. II. ?CJI'n ('fire dt./ trest/tus ~~- St
Irtt'dvce ~ dl'friu'tle,;; tJnt:ie/tf)r /,3 $'VJrah/e1 $.f'erl'~;c1 ~mi'"it/lut.'

••(). lI~iJYI elol.e f/ K..eTJnt!'1;- '!.'u eml5, l~t'Zd t/ne/~relr" i'ttJnl'zille
/11i1I,rU; sfera Jn alf.!l d P.amiJ " 'Iti/VI , t'c11"e re,f'/ect.g- uJ'Jd~/erJd/'47.

!Ju/'.i ierllPada enll'la ..t~areldr cu $l"ante/ rd~~/e;'n/"i1 I'd ck;r­
v~/fat rdl'./'d dJo,teinc1v", se ewn'ta'IiJareJ, CCI?ent'ralor r07~f/yp"v/­
f,,?olar d/e Iv/N. ~sl.3 fi' Iu/u/r"/-e electrtl1nl'toe ClI n'cl (tilbeleJ 1
trl'ttJda - Lee ele ~re.st, (906) /J11911 &raf' en1,.ta1oi1~/@ t.'tI Inirk:!le.

/n ~qZ() Ince, /'" St!,f I'N'mt!/e em/slun,' de /'"i1d/~d/;:;zlunt' I'-t'"frr;
ttJhll(,. .i

In (~'6' AI. V~sI1I!'s('u KOJr/~n /}tIs1lJkilzâ ,Primul I'tJ.sftO~/»It:- de rC/-
dt"pt/lI7.f'ah".e dt'" ,f"m~l';a (15"kW)~e tre~ye"tiJ. 21 'kilE'. ...

1" "-I9'~ Luc/~n L~y,t l'.rJt«T}f~ilzj recel'1crtl/ S~l'r/,~t,r"o',"'d;
In 1'121 Se rf'aliZeiJZ3Ir/',na .1e1,âlvrJ rad,~ i'n '. lIncl~st:"l/rt~ ?n/-re

rad/(J CJl1'Iilti?rlj' am~r/(' <1n/ ~,.~,,'?J.h-z:(. .
In 1"2 J Y.K, Z nJ1/'/!cI 'r7 ~ar-e-fJl'dz.rJ ti" $/skll? ele teh'YI'.zlunt'.
/n 1t:J2~ se lnl;"nf~i1z.i 't/nl'tln-etl In/.,rI'Ja/i'ona/ti d te'il~};amiit~rtiJt:. ,
In f9zf" 1I"'cI~fst/fl/ Ya,,. fI'$'. t/da /"".en/-ei1~t!1-d»fpnd dt'r~t:"f,'y-a.-
In (928 iljJaf't /'n· e/er It /(cuit'o l3u(,lIre~tj" ~
1", 1'129 ru sul M.I1,I3i!JneÎ-l>rt/e vl'ci ?~l:entei1zei ci''''I';';4'csillorol ,ef:' cu

7,rlla la l»i1s5. . ~ . _
/" I'lJZ Ja~ ;/C/ d.e~c"l,rt1 eM/'>,a Ydcj';' a ('cui' Lartel' ,Pe ...,2tt r5" MI/i5.
In.(! 33 1-/. Arm .sIra,,!.. ~JI';;t/hlt'~;sfudj'/-e I!rt'YI~ti fI10t1,ula(l'dde fle('­
yentJ. In (flJ+ I"rrell" '!'vJ?c1i tll'Je In 1)I'Jttj,'(J st"7lc9 813cok re­
leVI Ztune a/.6-n-eg-ro, Cu z't" It'nil' f/ 25'('i7dr~/s.e~uncla. /17/~:!5 i'n
~11~;''a, R. Jr/att.kJIJ Walt i'n ve»7.eaz3 IVfJJ/I,el/L (I'e 2~-30 I'?lIz).

I'n '''J~pr,,;: Tutlor ,;i'nj~~J("1J(it?tJl- '9Gt) /3('e sludlij>r/y/ntl :1»..
te n e/~ t!Jlr-e("T,'ye.

In I~~', d. Bdrd~~n, J,1/, 8r.;lthl'" f/ ti. S"hokllJ:I. ;"r-l'r1t~iJzJfrJJ')zls7tJriJfIJllu;/ar# In 19:f'2, /fi. 5hCJk/el /"Y~nf~:n::i" t;tJnzls'f;,"J/ /ln/~e;/âr, ("u~/t-ff
d-e t!'âmf' In (95'1 i'n t/SII fe redl/~t'az'; t.rJ'mu/ c/t"'("v/t /nl."rat.

In 1'&( NIfS~ l_n~~a~5 ,lJrJ'n,,~1 5qf~/,'tB~f;'Y' ~ relecQ/l'Ju»/~il1tl.
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In, ~'" ln $t/JI 171~~~ cerc~ta-:.n"rr/","'UI c~~u/)'(Oi1fii-~J'" I1'tl'd
r7lt!d. In let.,tf (/ .sA-Ia" ~eaZd ~1','mul $~t't!l/tf}e()S7âtn)')~r 'p~}')lrtJca"a/e TJ/ C(),"~r~;ale. ,

,t>/~n"~rlJl ri1.d/{f)fe/~gr6;;~/ 1" treJM';IJI'â ~Ste'cDnsl::leri1tEh1/1

(ilur:gea Ctlre P", 1t1('1 il c~»strtlll s//,,$tala1 J?t'117rll IfrMi1f~ un
fJtP~f' TFr cff J'KW .•

/11 (t:12!" l"ncet jlJl't'm-e/e em"~/lIn/ de rdd/;,d/;;Zlvn~ 1"" ~tJJ'Y1dl'J1'D.

/" 2(03.19Z5 ,r-f'. IJr.1?olfll/r lIurWJuz~s~u,l cm/I Petra~cv!ii
C. l3t1d~'ilY1U tiv cDn$7,"ltlit" IfS~cIB/i~ Pl'/e/~nit· Rad/~:JI-e/~hf)"~/ ~

/n>e,te"'br/~ Iq2t / dr. S'dYCftt}/ (t"'e.f~d,nf~kf( ;;df't!;C/(Ji'Jll/v/

Crdlmv,}) ti It ICI? 8;j/~Y)t!5~V ,e;zl/'red7~;""/1Uii eJl'J/$/ede te/e/o"Je
de dJ'YIilt,;,r/,l'e63Ikilz. L:3 1.1I.I"ZI'>-d f,,(JlJ~tJra1 ;::'$Iul Nap};na/de Ri}d/~ v i3 u~vr~5t,:

In1,r M/iJai K"n;esch weller (l89r...19'tl) :1 Cl'I1-1rllJv/1 WJlJ/1 ):J

;d~S!B J'1t:il,.~arddJ~teh»"l"li"i'n ~~m; )'''~ Si /d creear~dQe ~t:"/a!J'tj,:In ~fl ~tf S~ /:.lIl1 e 1'" fvTJcTltl»e Ido .e~d~Brc1-S tJY I'.IOs!v/ d-er.1d,tJ
"RacJ,~ - R~Mi1"lan de -I~()I<Wl:e -1~{)KII2J CGl dTJ/~nd ale 2?tJm /
c3reaC4'I-t!râ /n7re:l 1er/TlJrt'ul/ 't.irl? /'17 ~-erl'''ilal6 /,,7-trbe//t"~ /"'1"
1. (. ;:/"'I'ea d d V'vT mart'c"nTrr'iJu!i,. /d d~zvfl)Ife;n'CJ rad'ttJrPhJ71't:/i"

?YJ /?oma-",'a. IJnol:dr. /Y11' !V~.,. Tâ'"ise$cu (19,,1-r''1~1) d~'ilr.i
de dCT,'''I'Iated ,t::IJ~act,'t"d d ,St"rt's h1i1hv~k de l'Htll1 n/vel(I'1Clhud/
ele f,;6f.1r/~/ c/rcv/7-t t!1-ec7nr;"lcf',1 /."fy"dvrt?r~ 1",,' ~/..l?cTrtU)}'("C1 /1?dus7n"..

a!d~ e,'r~u,.t~~u TrtJnZIS'h dJrP l, ;; c()ndu S /ai,/c/ tft e~)J1i'tJme»r-' rel­
eV o t,/ tekfon/e ~/ d /".1~vt.rfi/c/,j· des;,reanf4»e d"~rtl'V'~ (193tJ),
In liJ't" hbrlc~ fi !?ddl'i; fi,jJcJ/i!lr" reil!Jz~i1kiJrJ'm~k ~r~~f~d,e ~

;~dtbd"lV ZIf/17e.'ph,{' ~he~'lh~ C:~r,!t'a~v,.Jf'~ i'r"'n1"t!/~ lu l'r~rilr/~­
Y'111d I'I'rOIJ tJtj Jre.d1 v.e.l'!1. Sl-Vrlt/~, C"ilrtl /!"','Y'TJd H JtJtt:dv/a tld i* f}~c-_
yentJ" 'II An al,'z;J ~/s/',,1izd clrC'w'I.,IIJT -elec-tl'l~e" •. Si'nt.,z.:J 1" dome­

nt'tJl /'le,: r~",t~..."!'/Jlf'I'm~/~ emltatoare -fi' rad/~~/~e t"t/ mtu/l//tJt,~c:/eff(?c-yenra 1'",t?o1H5'n/~.

~u6 (~ndUCered Ir~1'. cir. 1'11,. AI. f:.'51:Jru J-i! reaf,"z;Jt prt''m()/ em/fa":.
f6,r ck fe/~Y/~/VI1~ ci,'", IPDm~n/'aJ p", 19!"S",(o/i 1')~rt/)~/'I""~(C-o/~rJ

,jJr~/ I'n?_ ~er?/tI {;;l1dr-eil ciItlbb'rat ShJchi' C'3.· " ~Drt'a /nf't,r,.,~ti'~/~
(..1.'~tf~";fer~k ~,.~/5I;.PI't!' ~ t"'dnSP1/s'IVJ1i"(/~,2)" S/s'/l'M~ehm(u.lu/d_

(ie, cj)mprtm~r~3 s~eC'1r(J/l/1 aH ;:;~t"V'e"te;;/ seJHnilelo,-[-el.-In .jt:Jf",l d d~âl'vtm()f1Ofrah'd IJAnkY)t'''de J< ('aYuJ1~t/TJv•. In (~S1
Edm QncllJ/C'o/au /Ub;"~4- sl",eII;' dI-t >1r."f~Zd s,s'H-melto,-ate dJ,n,J1t' ci/rec­

i/ve /at 1"" 10/.12 monog,.at;~" '/Î1?~nt' ~/'l:rDJ>a?are ."In /'15"3 ~ 8e/,'$('ti/; //('a " /1,,-4ne j:Jdl',/Jo/,"'e ~ In 1t:f5"J'A. M,.l/~d j'Jv61/t'C1 sfvdJi' 4/~!f/'{)
s/st'flYlf! rad/;;"fe m",//;~/e. 1", fl:f~1 y.i:r/"'h't'U1U I'f.I~lt"t'i sÎu dJ;"Cles-

!re d11teJ1f 1J,(o,oI1/re iar. AI. Sifi(il..ro - s(v.dtj' chr:~aYJ-h.ne ek t~k-.
VIZlun e. in. I?tJ A. fJ,.~di1/.,/IJItCiJ s,Ltldlf:JOrt'y'/'I'Ic!I rtld/O,;l$h ""mla fI
/(.tl'?,aqa~(~<01'1,"$'~r/ (fi. 1" 1'16{ C;~,I{vlt:J fI' ~ AI, co/tlesc-l/ l'uJJI?"­
C3 !1ltYtrllJ,~rlvl1') dnt@n-ele Ct.l hl1!d . In '''69.: C.I3~eY'e$t"v:" An­
teT)~ dt'recft'V'e': 19J():, /:'. Z'2h 8Y't'a .:" SI1-I leza slstem~/()I' rad/'anle
cv IJjllt~rc.J1 runr(ii'/,u' z- t7rl"~ID~r~/ej le. /f'J»~St"lI--" 4nT.(!"~flcf,'ye"
1"~3:{'oPtPf>eJy/ci: " Ilnf.(!ne clrelliare ! 1'1~f •• A. JjDlJr'f!Scf/:" S'1",>~me
ck aJ?lerJ~ ()rf,"md/~': It:?,fo.- G_ ;eu/ea:" AT)i-eJ')~ dem/c-rouyJti.e '! 19.p1~
IJ.Z ,;;/,'ari'a : " An1-ene aclal't,~e: CDfl/r/ ~v/irPn a/t);neAIU dU il vlIlFI

Emil6'eks /6YJ ('tPn$tanli'ne1~vJ Remvs K.i"dll/er~If,f. /on't!srv/ M.1Jr;­
!,uniJn, V ~f/~{"~i}nv, 11. SeJ/I1lOl/a~
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6v;O.}1'1)0 dnt-e»~1e.du h.st stild"a~ cle >tl'c-/ah'.f1;·d/n 1tPiJl.iltJmed:
G-.~.lIizen6t'''!.1 ;lAba,..,,,,, 1.J..Alterf,) A. "1/0,.(1, ~.;:: "'1:2."ti$'t!y~A.t;.It,.en­
beri, NI. l1(be/, F A/t"n, W. A6sem I F:w. A/exa"der$4n } 1'.1. iI-~d,..t!~
S. W.llmIJ5

/(. B~c-h':'iJnJ 6.Y. Brtlutle,) ~tt. Br({)wn , Q. ti.l3ec,Ct'r/-e;, ~.E.8Ju"3ess,
5. 8<JI/aJ1/"ne 1 ti. 8,grzl/'di J E. i3rvel! J 11.C.l3ecK 1 ,R.N. Bdr~er, 5'.5'. ~a­

"e 'l~e I W. S. B il c), m 6 n I ~ BD r n ) tl...!L...12el'..er.<lff.~_1II. Ba I'It!J 1H&"ho/z.Jw'L. 8al"rttJW , te. 8rendel) R. 8rt'mell ~ Bach, BrJv,,)~. 8C1vddUX
7.F: 8;tr"e, I:./J. Ben-eif, L. I3r,'//(Jdln I ~,f..8IaKe II: I

f!S. CJrt~r, f:/'I? Cokbrl1f11l<, I.ti. Cled!lo'i? I ~ ChtJudj,ilr~J KI. (9oyal-e1?coY,

/.M. CrdY'et , .7. N. Ci1rstJn) 1: C-GltIt'J1!11 t'.,f. (~X 1 A. w. Crt!Jnshe; I Y.;f. C6JiJ"t'':II. Cdf'~rdtd I H. CJu~rt'/)( I L.:J. Chil 1/11. k. cJ,~fI=,.~rart)'"W.I.. ~ciIr.!"n
p.1J. te;lemt1n I.~. chamiJ~r/d/", , ,/

II. lJe./l/n3..t!1'1 1.1f.. iJDWJ1JrDY>K/~ M.P.l1C1lv~dn"'VJ 5W.1JeilIJ J /r.lJdr.i4rd,l ,t.K,!>tJ/tJ I W.). D t/tt~a , c7.AelmtDnfe ,

CI? E~/d"d, ~.;J.ElJe/ I r:,II. EY't',.~st,/I.c: Er",~/aV'J ~ 7ste,,;., J

W.l.. E veritr"

C. 8. fe/c:Imiln 1 1'1.Z. Fr~<:1t'n, II. c: ,:a,./, es" '.11/. I-.elcl ,) ,.r. ;T, ra(/s1R~~ L.II.FC~
/J. F()rs1~r, II.T. nli"t J le/. -A. F/tt:"h, C.S. Fra,,~/"n ) Y. Fnl/sJ>,.ÂJ. rrv/n I

IJ. tir~rfi') N.E ti ihr/I?f} J:t. 61'~ss~t:J".r,E. aret'T) } L. ~ ~rt/Z/"-;k'~ L.M. C;v_rer/c" J F M. C;re~" , If. Civllon } ~. Mc: Q-u/re 1 S. Goldm an J

E.I/~I/-el? I t*:w.llr!Jrr/'s8n,/r.) 1V.llanse1? , W,t!i'. HullDn, E.t;.Ift)I7P1~nJ
J. E. l!,;rl'erJ ee. tu. Ifan>e//, L.1'1. Hel/,'nt~w~rlh) Z. M.1IC11(.!JI" } ti.1I.1I~ikr"

,1. /). /stra~K/", 1. Itarte,"tJ V', :rJ. /s1>e/l

W. JocKn fJ fU I II. ;/dsik., J.l. JdrHen ,
te. J:/Y''1, 1>. K,'."S, YN. Kes5'e"Ic.1) I s.Je. KbIJs'!/r, /1. w. /("~Â/~r; W. /r!elnr, I

Y.l1. Krij3J't'V!Kt', Kt!}~dtJld/)) E. t1I. KeIlOf, W.c" k'tPc-K 1 s'Je. KâS'J1I;', EE..
Kt~rm~n I 3.A.Kt'av$,

6; Lstm/rt10 S.Â.Lew/~, IJ,E. L""c1en6/aQ,Il.. La;:dzl I?~. Le()J'J~YlCI, FA. L-clt/Is~
N'.f3. L(J~~ I ~.w,L3DiI>, II. LHrst!Jn);{, fi. L ee ) ~1J.L~"q()n,

M/P111tP , VII'. M'âv/t'n I fi./. """che/StJn) FII.Milrr~:I, K./?,>';I Z MiJller, E': net.z/er) Ci.II. fVlll/~r, r.8. nDul/,.'! / /3./. M"/~dtJY" .I?7?ah~;',(i.E.N1.el/~r.l F.A/.

)Il t1ir.els , Z./.l1ode/ ,71'. ;V!fI)rrl S"n , II. It. MiJrfan, M. t: I'1tJr1d~ J 6: M~t/"t,;6Jif,
M.~NetJmBn 1 K. r: N,~ss~/), IJ.().N~rfh ~5./.llIad-enl''' eo-.1 C.c:ND~iII?N/r()ld$1

Riidel1lur:., fJ.A.,feaZII1 I ti. 5'. ICamlJ'J , RIV. ,Rr1m/dtl,:J. ~. R~iI~ tr'e " /)./1. ,f"tA/ A.~.

~/YI~ IJ. Jf/cÎJtmt'/erj ti. Ra1e//I~~x.!?e1l-enmeler, 6. 1..A'(()ZI,,#, c. w.let"c-elraer6el/i'n?}r,A tJr1us/) ~ttJl/e"d(()rt; A.A. P/stiJ/K"rslAJ.1. Mc-.PIJ-ersOYJJ :7.,s_
I?, II.Pd!{!~ ~W. PIl;rce) w.>. Pn'khelf, ~.f'I)" P/~rre ~;tS.Mr. rafr/el L.S. Pi//M~0
~ Y. PerSL:m} )'a,.aJl?f1niJo!,~.1. P.enneri F~. ST;J7).rel, K ~an1~»be7 (J.c. ScO­

viII tAlor!h ~ E.l. ~terlJa, /1. 5"c1IrÎ?flt'r, :T.A-.SiJX/O~,IJ. ~ ferman IL. Sac-el) ./s. S01Jtlddl
t:.S'hv/mt/n,". Sr.'J2// Â,c. 5dZt/n~ NI. ~fe", J 11.w. <;helcl~r0I?If. S",iiIJ" c.S'/~!e~
/J. 8.SIn c-Ialr)Re: St1"dre/IiJ~ S:w, S'!.e/eJ; Yv. 7â/iu/1'J0Y';FE. 7e1"/Y1dn/ I'!. TlJoMal
/'1. rrdc1tmt/lJ) II/.T: rho",/."uJ1J,I 7.P,ldl/olj MII-. 7V~//J w.c. 71'nu~/.5.(/~a./ Vdmilfl/
y~t~W//mste J Jtld/mskJ1 I1Jheder" M~qldrel,) Wo/I't; w/11; W//St'/T)/"::It'CJn'1 :t.~>.
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