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HCE!?EOJ Antenra By Baood bond Antenna;

—

He [%al anfenra g basfc, gme’e bacad band VHF and U8
ordenra.  which Ps\ov&\,es hreenlo¥ Po(ct‘r@;a'(fm'ﬂ' Coﬂscas‘fS ol

o. thick Coppe wire  wound  fn the Jorm of o Screw
Hhaead —fovrm?r\? o heltx os ».Qhow'n P -?t"a(a)-in ?enemf,
the hel®x & wed with am@wné Planeg. Theve aye dtferent
Sorms  of <the aowuncl P(omeg Such as ot aswch ane,
‘ Ca(?ncbf’ml cavé’nta o) Prastyum c:a«/?ﬁ]. Sn 3eneml the he 3]

oprterna 8 fed  with  co~axfal Frongmiylen (fne Lhtel,

"'Hwe Cerdrol conductor fs Commected o the heltr ab the
feed polnt, while he oxder otder conductor & attached
40 “H’\Q amsumci P[qne

«— Theck Coppev
whye helfx

Gyound Plane
Feed pofnt

, ;“ co -axéal coble
P Lyl (¢co| -Anfepna
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; —The helfal ardema  can olsewa'{f fn rony modes but the
two meov{—cmé modes ave rormal mode and  axfal mode

| of w])evorh"oﬂ-

= ©n the “nevmal mode”, the Pteld rodéoted bﬂ the anterma fc

moxdmum n a Plome normal o he axfe of helx and

minfmum almna the oxfe. Th& moede & alto dermed as

*botoadstde yode . Tn the “oudal mode ! the £feld yodfated |
by the ardera & maxbmum 0 Fhe Plame oimn? Heaxls.

]

— 9n axfal mode theve fs cnla one majary lobe  wolth maxBnum

?‘WECT‘SH‘] atma H4he  axfs ob the helfx- The afal mede s
the most PJWCHCQ( mode and & alto kneon as
“Brd-Pere mode |

—  The dfmen&foﬂs od the F\e[fx fn -the Mfal mocle ave not
evbifeal. Hence he end tere ov axfal helfcal artenna can

be uwsed o achfeve cheulay Polar(’éa{f’m over a wéder

bordwéd th. 0
—  for the Space Commeanfco £ &FP’{"CaHonS, the helfaal artennce

ave most guitable os -they have wide landuwtdthy higher
déyectfv ¢ 17 ond civeulay Po(mf’g,dfm.

; To tronsmft oy vecefve yf g,"amls —ﬁ\youah fﬂospheve
‘ aenevﬂw an owrey of he (Pcal anfenmas fe vaed. |
|
—> 9t Y wtodf('d tled —for XPQCC and ja{e[{{’%e Camwn?(m%'t!.i

concédey a  helfcal antenna as ghmon 4(‘7(5)'96_ |
} bosleally constsks of o helfx o4 .WCR cepper wfve ©v fubfng ’
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Expt. No.

T wand M a !J\n{l" o4 Sevew thaeod and wed wlth a
} Slat metal plate colled “aaound ﬂane"w\/%mmml P(ok".

— qagufﬁfla“e

pd"’spve

S5 ——o

—-—: i . ﬂ’f \«/
S OK cHvuctural o f TR Pl iamgle

feymerol § Hor ove
duvn of heltx unyelled
on a plane Surface

helfcal Antenna ]

— 1he hel®x fg fed b~a a (oaxial
coble. one end ob the he(éx (s

CGﬂY\GC'l&J +o 4he cerntre (oY)
o:(\d Ou{’eV Cgﬂdu_({-oy los Cmnec{—ed "*o 'H'\e Wuﬂd #ﬂm

— The weode of 4he yoadfotfon of the anterma e ey
o dhe dlometey of the helex te D Hhe SF&C?'?
between Auyn S which & measuve between Hoo cenbes
04 the {urnc.

— The elfvcumfevence of dhe helfx % deveted E? " avd

t{ [ .
fc exvm( ﬂé HD~. Then <he pltch Clnale o’ % j?"m‘ﬁ
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pheve, N - no o4 Javyne
L - l?ﬂ%“\ Df e (WP‘P Ay

—1he grn(fmﬂ of dhe heltx Fyar the 33007\4 plcm_o Pe,

denoted 6«7
S foy N fams of e he (2, the -fota V'“ﬂ"n pd 4+he Anterra
b TD

‘e Qiua( do n S uhfle “the elxtamdevernce dt‘!m‘{
SUVE’I'",

Juyn of "\e“\f m A P/arm
gfntfny betwean Hawns (5)

lated

— ¢ we wmoll one
Hern  the c?r(u"m"rev(’v\(e,
+oavn tef\aﬂ\ (L) and phch omﬂ(e () Can ke ve
each  othey Muﬁh the *frfarg(e -%mmfno(o?'j as Srewr
in Jn"ﬂ(c). V'Then we (n wnike,

- [ere [t
The pﬁc‘\ ar\a(e &g cle»#?ned as the aﬂj"f beto cen

a Ifne -vgerrifal o the heltx  wire and the Pjar\e nevwa!
Yo 4he axls of heltx. The pltch amglc then Con be sxpoewsdio

'{'OI\OK 2 .£—. :.é—,
¢ b

Thus he Punfﬂ{“’fs of the helfcal antenrcg are EXPOR Bead
frdeym s of “thece taeomehf( Po‘\(\‘m?{*"‘? RV (‘h\nvfﬂ? these
P‘)O'me-{ eyt fn m((difdn ~[o the (NS RV (f’qu;, " d°‘¥*f(’\€ﬂf Yld')'l'h?:’rr
chooacd extttéce  (om be ottafned.
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o .
; AN aeneval; o helfcal antenra  car vodlate g rany vrodes,
Qulb .‘H'\ﬂ mo st ?m?orhlvxf modes of  dodfateam ane as follec:
W Novmal oY) Perpen(‘('ut[av mode of yodtatom.
LU ‘AK?&( L)) End Peye Y Reavn mode o@ Yo‘d&rkem.

© Noymal Mode ,’
Tv this wode of helfcal anternma, the radlatfon & oyt
v bﬂodkhv dfvectfon fe povmal OV pevpendf’cu!av o the axi®
o+ <he hellx, henrce the mode & calle d “pvoymal By Pevpendfr,uh
mode of vadlatfon’. the vaditdeg fn the directm reymal
o +4he he[i’x ons 8_9 ny(_u{a’rl‘a Pa(wré’aed nIaN €.
—  Thi mode of vadlotfon can be oblafned A€ 4the heltx
dfmenctons  ave yode vevy ¢mall as CumP‘”’ed wEth

mdcpa-ftoeﬁ\ IOS p.g<<).
— Rut ofth +his mede of vadlatfon,the bardwldth of

artenna  becomes  yyyyew and “the rodfatfon efHéctency
also "becomes very [ess. |

— The vodfotfon Pa'H‘CYn o o helfal antenra én a novma
mede & the combinotfon of the equfvalent vadéotion
from a ,Zhavé. JtPJ(e lecated mne the 2ame helex a@nd Prom
& Small [oo[) which & Cocrxbal wéth the Lame helfx

axfs-
—> Thic b 4he condh’on oblafned -for déftevent pltch a’}?&"

w9 he Pf*t‘dn &T\a[e =0, helx Cowes‘l)mﬁs to a (vop amd

When o = 9p° «then ff Covrésponds o a [fnea dflﬂz#i@n Ex
o (d).
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wv_loop (b Smﬁét’f’d‘
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— (onefdey & hel® fn Qphenpca( Co-ovdrate System ax 2heon fn
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made up o-P num boey o-ﬁ omal( [Dops ancJ _Qhoy% clfpo(zg
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e\ YOJ\ﬂeA N gevies
helex deameter D amd  lengfh o2 Jhe Shoyt dfpeh egual
o the QPaCfncd be+ween oo "\E{?)L S.
'
— The <ov Leeld £ o 2yl L\SOP fe T e
Ey - pon*{2)stnd 4 . p I \eo
) Y At
h g N
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v = dfsdamce at a pofat
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C.O«o'yi»y—u*q
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B = bor1[T1stno 5 where, -

A i ':("Li(? H'\O-( foel,
L ® S " +he dfpels

p\nm‘n OL&"VG Pqﬂg, H ."c (‘loay' 'H'nf Yeve *yfp'HQ ave fn P"ng
quavdvaifuve (PPhote 04 q0). <o 39( Aoyl vute (AR) of
G(Up‘}fﬁ:( loo(av?é’a-{w‘on,

R A

s pontalste 4

. Y
AR = SA_
LMTA

‘AK = _‘_S_Z__. - qsa
&"(IL&%.“) Jnipr

2o,

>
o
)
Q0
(")
b

1 TTP-DL

nNow dePendf’md upon values of AR, we get flaee conditiong.

CendHleon-17 wohen AR=0, -the eU?P'H’cQ( Pola*faaﬁ’on becoma
(?neow hovfaon-tal Polmt’aa.{.(m_

CGndf"L(’Gﬂ 2! shen AR = 20 ~+the eUfPH"(a( Polml‘&a%n b«me;
[Preccr VPf‘hPCa( Pc)lqvf'&cﬁ?ml

Condlilben-30  when AR 2y, the elltptfal  pelavPaation by,

—

cPrculay Pofnv € 3atfon.

Thut, the conttlan  For  the ¢treulay Pola‘f&o{fm 2 7?”“
e 1] 2% e et -l
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Hence, e can wrlte, ]

[’.e. [: . T"LDL - f_’;__] —>®
A “;M wWheve, c:c?vcum-ferem,

- D
Henc® the PLOH"\ arﬁle oy -the cfrCulauv Po(avt’aj’cib‘bnrr feo

X = -h:m“' *r—rgb’) = tan” L’%}i})
Ny . .
(= o () 2tar (5)] 50 "

Thus +he vesubant yodfatin }mHe'm —or the helfaal antern,
N the  novwal mode Con be  dstalned ‘91 KQP”POS‘F’\QI“Q

feeld ptterms  of  4he L@oP and ~the dé’fno(e tor Cfrtudny
polavidatlon as chewon ¢n _heg 4).
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‘%gm;
-the helfcal omtenra mdt‘a*"'\fd —ffeld moxtmum fn the

erd $eve diectlon ¢ e almma the axée of the helfx & clledas

woasbal mede €M endfve med e helfal atenna’s woith the axtal

mode vodfetfons the polarfzotfon of the nowe efthey
circuloy BV "\fmt‘j & (freular . qhe maln dfevence fn the

. 1ad Lot P:Hem of the normal made and axfal mode &
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thakt f0 e axfal mode, wodfa tron
3 helx axpe ohele
&0 the dfrectton

The o

e maxmem Q[an??
e
A nom\a( mode, rudc"ah‘an lo_c mx‘?mum

normal o “the  Felfx axds.

P)\ramt"fe vsS of the heltcal antenno whéch decédy
the mode bf vodlotlfon are Qpacfn? between -two Hurng (s)and
the dlameter pf hel® (D). when -these -wo Pammekevg ave of

the ovdey of one Me(enﬁfh 4o achleve axfal mode O-Fmdf’o%%

pole that §n =he normal mode, Jhe dfmensfon n:S << A TThe
ol mode yod fatfon of the heliPcal antenna g meye
ngOY*Qﬂ't be cause mpst pf the pmaﬁf’ca( antennal Pawduce
L€melay vadtatifon ?GtHevm w fth  the Seatures Leke bawad
ord dbvectforal bearm én poibal dfrector ard ménor lobes ot
bltque angles This mede & posstile &0 O hd“;( ﬁe;”jgz
Hre c Prcsom-erence 2 selected o4 the ovder N ghijh
and gpactng i celected aﬂmlgmak[y v tz:: e Rapf
- __p,?a (9)\{) e/ +vo wire -H‘a'nSmLQ&Sfan (tne as n 3@(
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7 el BC N
The Reavnwidth behoeen ka[«@Powew Pee'rd‘ﬁ {2 ld?VeﬂCHPB"\)):’E OIS :3

NS a3 1
Ec"mf’foxlv +he beamwidth bjw eyt nulle E glven %CB”F”)'TI%,@&%%
The woslbmum drectfve gafn fn the axfal mode (Gp) = 151\;36’“

whe oxfal votle (AR) ks qfven by, (AR = '+1[z77

T}\Q "\&Lel Cany howe C}fhgy r%hl: hom&&i P&.‘C’)

?gw or [ledt honded P@{{h- Then MCmdfnabj the
c&culor Polavfaa+lean moy be réght handed Gy
le4t handed. The vadtfon padlem for axkl

mode & choon €n € (h).

|

sgiyeoditon ptiom of  Fpplicattions:
y(h helfca_(ft_x\ftnmij n = Axdal mode helécal antermas are
M?a(mde Lt ed "f(D GLC,"\fe'Ve CEY\CLLLQYLV P[QY?&Q

hoou 0.9 ovev” ex'(?remef.v wiéde bandwfif,
= The axlal mede antennos ave @)Ltensﬁ’vebi eted €y
+the gpace  Commun Eooctlan £Usjre/w. Such as -tvangmti-h"na
'fe(eme%ra abto. Prem moeen o the earth.

_, A shgle helfaal antenra o an arrey of  helfa! antenngg
ave weful €n ~{mmm€+ﬁf’na oV DLeCe&/Fn? VHF 8&nals
thoro ugh the . Fempspheve.

—> The helfcal antenros ave e math @K+€“$€V€(7 sted 60 o
eotelite  communtea bfon and 2pace pache Cornmunftation.
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';05 postodic Andenna

—
dn 3enena.0, oty ondenna  when d&d defined in +e¥ms of angl

Lonly, then 1 comes undex he  cotegotyof  Fhe  Freguungy

m c’ﬁ/?fncl(’n“} M'*'Cnna . T A"‘(V f'xe?uf""c(y in (‘(f’IDC’HOIEn“{ Jf
+he 7MF€cJanf e and Fhe  sadiaton /oaz"le'm hoth oxe
o T basic Con ce/?{ 1o ohtain

p/,mac%c/l,{_g%’cs /s '/Aa'f' Jtu An’/nhﬂx |

|

antenna,
}nc/e’fcnnlenf reguenty. S
Hzeqwncd frzc‘@f)enclen'}

efpuchne  Should be

conttocted in j??folvofﬁon
4o adjust andenna Mechanfcallﬁ,
i:ﬂe<770m m tu Pa'["z‘cfn Shoedd be fmofow#

.L\J ave Cmﬁﬂ;

odiusted e cithex exponded o |
1o ancCLngv%- it 1< net ﬂm;g[éi
Hon He <ize of He moJ:aJ;(j
o Lot fhe

.—ﬂ"c (03 /)gayfoc“c an’{CnnA < QA /m)cdéancf arr/mna

7/\ wA?cL Fhe geowwe'h’a 0/ %f M't‘erma \Sf/Tuc'fuﬂc 19
pdjueted such all <the electrieal P‘&olaenf/;eé of fhe asrtenna,
one mePea%ecJ pesq?od?ca[%{ with  dhe baaﬂf#:m of the drequuncy.
(T’tms Hhe basic 3(0mc'7‘\n°c <dructse i< ‘.’ﬂcFlo:ftJ toidh the
..sfh'uc'func .Slog,e (Aﬂ'n((ieCI~ }foy @l/¢1b, 3’16’«?6%6,0#’) cﬁe ymcﬁﬁf
Lci3es c/«anﬁe/s L(y A cornstant <cale fpetoc, 1oith Lobled Fhe
S‘}‘KLLC'/{AJ?f can e/(’ﬁe\/ eilpa,[/L(J oY corﬂlat{‘- #AL Fnondf& 0)‘
fthe ["(7 pestiodic  ardenna can be  tndex stood  roith Tfhe

lj/;e,/'p of & a'nraél 0/ “Jhe [oa /?ex'ioallc an</cnna Known axs
"’r:uiog yam?oAf( D':’Fo[a Aﬂaa“- [LFDA).
A i‘ap?cal LppDA tongists numbes of c/ffoé/s of diffesen

/m(7#,5 ancj .SPacfnj\S‘ ;4 typfcol aﬁomyemen{ ic ak Shon n
Ealamfecl

the digme such an avray jo fed uting a i
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%%Y&W\&mhﬂon line and 71 s Fwithex 'zlran-‘ipofecl bedween |
§§80tc/4 od just pooti /%uows of Adexminols of o’fpolé. The feed
| line s cormected al noovion end 0¥ apex of <the avyay. The
:z/mév,% of <the c’ffolzé b esepsel Leom deed Pofn‘f Jorands
sttes gncl <uch that Hhe Jrelude amaa & 'K Stemains
carieddnt- “The Ji)ooée &naq% ond e <pacing betfheen #ao ﬁJM
adjacent dippls  ovte srelated Hhvough /74070””‘”"@' telCed cl&itan
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peteen S and Sau and Ln and Lowy e given by

I,

Jnoedive 5
ﬂeg?on (sdop)
(L >A)
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1 ° n
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