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Inyoduction 
The Atennas which opesate between

vequency fvequency onge of 3-30 MH3 me Call ed Hgh- Foequency (HF)|on 
In tht Anntcnas, the wave ienath ong e3 

n 100m to 4om, o the siae of HF band Attennas

Antem nas. 

ase comparable wrth the wave Iength an mse ot 

the LoLo reuency cup) band and Mtd Feuency tMF) band, the 

wave lenath ts pecates, the s1e of Artenna becomes 

laTgex and t oecomes d1fficurt to achteve ht 

dr ective tem 

FO Point to poit Communf cartion 1n 

Produ cina 
HF band a Attenna wtth lave aperture 
HF 

a beam adiation 1s used. such Antenna etthey

Tesonant (1e. PexiodiC) oT on-yesonant (1.e. apestodic) 

Artenna

Resonovt Antenna Non-Re5orart Artenna 

The Antennas which covespovnd tothe eSoavst 

Nansmisston ine aie knOLON as yesonavt Artennas

TRe Resonat tranamission nes ae unmatche d 

Antennas and used fo% opexatiovn art 1xed art 

equenc The tanding Waves ave Pioduce d in 

Resonat Ante nnas. 
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Tn whtch Antennas, the standtna
waves do not| 

ewtst, then such Antenma 1s called"Non-Resonant 

Atenna Mm ths Atenna, the transnmiss10) 
11ne 15 

excitedexctted art one end ohtie othex end 1s 
termtnoted tentnorted 

wth the 
chaxacteviatiC impe dence HenceHence

no ave is 

Yeflected back 1ndhcates thot the ave in onsesonat 

ATtenna
havels in one direction. 30, the name tov 

non- YeSonat Antenna t also called as travellfng 

wave Amtenna

The eMamples of t%avellng 
wave Artennas

ase 
Artennas

ase 

t6ted belolo.

Long oie Antenna 

V Artenma

Inverted V Artenna

Rhom brcC Atenma.

TTaveiing Ove Antennas

chtch he stodtng

not est albng the length o4 the Antenna ts called
The Antemo

LOave does 

TIavelling Wave 
the Antenna. Because of the Re flections 

in the tsavelltng wave Antenna
does not OCCUK

these
Avrtennas are also Calle d as Non- ResonNHt

PeAntenna" Apeiodte Atenna.



Expt. No. Page No. a 

mn an toveuing wave Antenna s, one of the end ts 

+evmtnated vrto the charactefstic twnpedence zo htie 

other end fs Connected to the 1nput 31gnal. Due to 

the Propes tevmin atfon at the load, the Reflecttons 

ave avoided. Becauase of th1s, the unidtyect1onal 
the 

Radiatfo PatteM ts observed

thaveltng wave Atennas have langez boduotdth 
Te 

hence these Atennas ave used -for the Radto
hence 
Communicatfon SStem.

Dhection of tavelling Loave

7 

Radiato
Fecd 

20 Axs f 

TOnsmfssio the whe 
11e 

7777 77T777

Taveling wave Artenna fy: untdfvect ional

AYYOngement. 
Radiatio Pattem 

Tie strength of the electic fteld at a destance¥ 

auoy from the adiatoa s tven by 

60 Jr.m.s sn sin (1-Gso) 

wheve =D1stance at a Potmtfaom Radtartoa 

Length o4 the LoTse o Radtarto



amplttude of 
Te Angle o4 MaJo iobe and the 

of the wfre. 

+he Mao lobe depend s on the length
the 

AS the lenpth f the Love CYea3 e, the Amp tude 

vgle 
AS the 

Majn obe also 1Creases and the 
he 

the Majov lobe wth sespcct td the axts o4 oe 

the 
decaeases. Hence, the Major lobe Comes closes to 

onis o+ wse 

he beio tabie ndicates, the dfexert values o 
TE 

Angle 
o4 Maln lolbe and Amplttude of the loloes fa 

the acasing length

Length of the 
tnovelia nve 

Agle of Major lobe Amplttude 
Main_lobe 

25 
L Na 

2.6 
L 

35 2.9 
L a 

4.2 a4 

5.8 L 2A 

oaaomottC RePesentation: 

. 
s.8 

B-3s s-au 

)L d) L= uA e) L=3A. 
Pag. od0to POttexo P deR. leno+ 
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Advantgge 
dtandin wOves donot extst 

Compared to sngle WTse Antenna Bandwdth 1S moge 

Less fowes Piss atiom.

shouos shaxp null in fos uard directiom 

witth ncreas ing length, the majos 1obe beComes namouwea 

amd clo5e
useful Ann Radio Commun1Catloy appltcations 

DAduontge 
The waves Can be propagatcd 1n oniy one dection 

..+ox LOaKd dection 

> Lge space equenment 

NOt useful at htghes frequenctcs. 

Lor we o+ Hasmonic Antenna:- 

*A Long lre Anrtenna s tneax wlse Artenna whtch*A Long 

s many wavelength long at can be Consfdered as3 

On omay of elem ents Connected în a Continuous
On 

such that each elenennt acts as as ner way 

Radtato and tansmntseion tne both.

Tie Long Wie Can be Consdeyed as a 
esonaTt 

0 Mon- Iesonanrt Atenna. The esonant Avntenma 
means the Amtenna 1s open Cts CuTt ot load end or 



t13 untevmin a-te d. whle the Mon-gesonant Avrtenma 

means the antenno ohich 1s 
ttrminated Tn the 

chasa ctevtstic impedence o the (7ne T-e. Z. 

aasAo- 

777 

o) Resomant long8 Lore Atenna b)Non-Reso nayrt og Ise 

Atena 

F Dfferemt #oms o4 Long WTre Artennna

open ctrcurt

TOnsmYSSto 

e 

TransmTSS fo 

T 
TrtrT 

a) 8tdircct'onas esonant buntdtyecttonal m 
Atenna.

non- 8esoat AvTtenna. 

PattexmS of Resonat & Non- Resonant Jre 

ATtenna
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Antenno, the number of 
In Case o-f a long Wle 

mteger murtipie of Y 1e. n 1s vey 9mportant 

Depend on 1-n nd edd, the d1rectonas 
even 

Pat-tern changes. AlSo f the wTse Ts termnated we get 

unidtsectional patte and 14 wre 1s untemoted, 

then weaet 
btdire ctional pattecn 

n=u. 
M 3 

a)Resonant lovg wre ATtenna.

A TS 

wire AYrtenna Non-Resonat lova 

FO the hak wave levgth long e 

the phsial ewgth s vevn t 
Arttnn 

ya-0.09)feet Length 
fHH3) 

GV.R & S. COLLEGE OF ENGINEERING & TECHNOLOGY. 



Ytegex mutttple half 

aave lewst
ohee Numbey 04 

TRC Voltage curent D1strbutlon Along the Resonat 
CRe A/a) & 

wie oonking a undamental 

1st hamonc (1.e. ), seCond haumontc (1.e. ) ) 4 

ueno 

thd hoamontc C1.C. 3) Oneas shouon belous 

Pundametal (n-n 

a honmotc (n-) 

hawmontc (m=a3) 

hamome Cn u) 

Dst1butfom of V& at diff havmentcs 



fseld strength fox the 
V 

The Resonawt lovg Pe 

Oie Antena iy TVen by 

60I.m.s. nTs odd 
STne 

E 60T.m.s stn ase 
i ntS even, 

Sine 

Simiosly the field strength tos the no -5es onant

type lovg ie Avrtenna ts 71ven by o 71ven 

E 60 Txm-s.SME C-se) 

C-CoS) 

FOS the Resonant ovg re Antenna ot ave legth 

the Radiartio Restance 2Tvem

A. Rvad 13+ 61 171 

TAe angle of maimum
Yad1atîon aTn aven 

TAe 

o esonatt

*ngle t lona re Avrtennas of-

to 
type axe eerally used to 

amd 
and NO- Resonant 

angebok H3 to 3o MHa 
opetate nthe -freuencu 

GV.R &s. cOLLEGE OF ENGINEERING& 
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Trauelltina Wlave Antennas

in which starding waves 

lengh othe anterna is called 

The antenna does 
not exst alor the 
t 

Traellim aue Antenna".

ve leions in The Starding woles travel due 

Tesonant Sut in trovelting waue antennaan tennaa 
HenCe the standing uaues rot eist 

s also caled OS type hon- esorant antenna or 

apeiodic antenna 

The anenna used in radio Commun icalion requi res 

In tis Ose the traueling uaue large band Cuidth

anttnna is the best opkon 

In Such antennas one e the erds mira tre 
impedance zo, while othe end 

ilP Sina 

coith chosader stic 

S Conneed t 

Due Due to prope the termiralion at he ocd the 
ve Aechons ae avoi ded Hence we obtain

un' dideckonal adiation
attern az shoon in 

Pigne
GV.R&S. coOLLEGE OF ENGINEERING & TECHNOLOGY 



Oto ection traveling wqu 

Feed 

Axis tta Toonsmission 
line 

wde 

a) havelWing aue Anthna Unt diteckonal Jadiaionb 

Otonement Pakn 

e Cument pho se changesIn this artanement 

in end -Prre artays ployessively wtth di stance ke 

velbcty ligut Sore in wite Cwe aSSumee,

as cwells as te tadiakon fa Hern wl tree spoce
be Simtla to end Pire oa as shour inl). be 

he eledic Held at a distance'r' D The styenath 
away rom thee radakor is gin 

(sine. SinCtosou 
Ci-coSb

6o Irms E 

where
Distance at a oint from TadaBox

LLngth the tte adador



Page No. 
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inCTeases, the 
he 

lenglh the wtre 

lobe td aus uite 
major

argle
he majo 

lobe Comes dose 

deases HenCe 

to ais Cwre 

amdi tude z 

Also tte ingease in length.the 
The elouo toble

majo lobe also 
inchrases 

for d1Ptoeut alues ane 8 ampitud 

cwith inChse in leng 

amplitud 
fov 

maja obe 

Lenth tta wave Anale mjo lobe GEAmphBude MT 

a L e8 25 

20 

b 
H8 

C L24 3s 2 

L 84 
5-8 

e 

Radiako Podeyn 

9.0, 58 

XGe 
6-35 8-24 

bL-A do L-a4 es L 8 
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- Antenma

The Vantenna made upo two lona wire 

onanged n theform the anternas tohtch ade 

horizontalL v and itis fed a tka apex 

transmission feed line The lona usire anenras

Cole d legs ttua One V an lenna

Ala 

Leg 

Foruondlo ForwardAxis Are orecion eal ltne 
dire cion 

Leg- 
Taansmissin line 

Goo) 

ArTangement fr V-Antenna 

The ane made by he tuoo les tta V- antenna

is colled ewhich is deroled by 
ape ange 

he tuwo legs e eed wtth 186 out egs phase wrt 

ea ohen 
the goin and dfrechvity in the desired 

To incease

diredion tre legths o legs ae 
in cea S in propoH

Bemusee this ke sde obes etS concelled out a 

ta major lobes ads odded to gethe 



he Tadioion fcuteyn obtained is much Shanpen 
len 5ing e leng 

tan that obtaing with Same 
wire an lenna 

The Csonant V- an lenna is 
OY range meut to 

shan belaus

Leg1 Lobes D D 
Ce added 

lobes 8. B 
are addd 

D 

red 
. tne 

es O OA leg2 
CBidiredionad patan)

wheae botth les ae not termimaled one end. 
Thus in Such amangement bt odirecional we 

paudern
th is tho lobes bDr, O- added being cwil be 

n boc waDd dnedion. Similly B 6B 
Same 

will adde d is Same faword diecdion. Bu tka 
lo bes A and c cuill be Cancelled due to 

ofposie lokec A2 and (. 

bicreclicnal Pattn with incoea sed 

bot bott direckions 

Analy e 

gain and dekuity

GV.R& S. COLLEGE OF ENGINEERING & TECHNOLOG 



Now the Non- desonant anlenvia is shouwn bebu 

A eg 
obes B 2 Az 

are acdad

Fred 

e 
-

e ONAL 
Unt dirediona 

Patem 

IP the V-an tenna are terminabtuo legs tto 

imeon ce, ge non e with resistiue chanaderstic 
Tesonant V-anenna TS odiaton tlern is undirehn 

an tti tke lobes 6 A2 e odded beingn ta Same 

obes B9 8 A ae while Conc elled due lo direchon
palton S 

cirecivit 
Pposre dire tons Thus te re sultant

in CeaSed 8in and 
unidivedional with 

boo Hmes tto Tylly t V- an tenna (s 9un 

an lenno. fe eeomple eoch 8ain SMgle long wire 

itt is vey lage l ln 8 tta gain is 2 d6 

le Kom 2 to 8A Tuu Uaiahon in lengtn7 

from 2to 36 angle Uaniex



Page No. V-antenna Can be tncdEa Sed fuvtor-

\he direchiAty
uSing an o0y V- anlennas

in stacked 
Pon Oue this bi dire dion al aHepn with incXa S diarckuity is obtained. 

Fo uni direcion, one mote one rote V-an tenna is stadked at a distance odd mul hple 
n bact & eistng tto ned coi th cevkain

hase dflerenca 98 

he nmain V-an tenna t's dis-ad vantage 

tto minor O Side lohe e also hkighthat 

srengt 
Inuertetd V- Antenna

ma'Join

6-4 

eth wires 
Eotth wire s 

G V. R & S. 
cOLLEGE

OF 
ENGINEERING 

& 
TECHNOLOGY. 
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The tnuettd V-anterma Vey Sinmple to construt as it is 

dequines only conducan The diethonone non mast.

mo ain is odso indiaked

When USed as ransmi Hma anlenna, e eneyay iSs fed 
by the unbalan ced Peeden to tS inpud end A 

the end c, adesistor AA Ccnnecs he aeria t a 

ho radial earth The value desita is The wres. 

So chosen thot t aiues Substantias traveling wauesS 

in tta eatal wire ABC Tkis alue is notmalk 4oo 

The adiakonn Tesistane angle # majr lcbe and hdd 

Shrensth gin trauedlingCuae dadiaors elatue to hal 

wae dipole e dotted a gainst enatth adao s in 

cwa lersth 
SO 

Rodigbisn sesistance 

Avnate 20-

10 major lobe 

2 3 5 6 
b wae lengts lenaa



Rho mbfe Anlenna 

The Rhomi Anlenna i bated on he prinipleon 

f 1he tave lling IAl ave Rodratot tarellt lare 
Antnna

thrs Mlenna ou onq wire Canne cd leqe he aTe 
they ae (oek ke ehom baus or diamond shape. t s 

h 
Consides ed twe nvetedv anlennac Connected in Sertes.Connectd in Sert and form 1he anle s ob tuse anqles 

end to end and 

anGles t s also nuD as damo nd menna". 4The Ste and physfca form ofrhom bêc AntEma ? rhombte Antt ma i deu ded by lt angle hich t aluay 
a Ce and 

leng th ef Stde of hombous 
Each stde oRhoumbous for med by the wiru ts Cad 

leg hon Antenna

Ple 

Af's Feeder 

pole 

pole 

One end o honm? Antema
throgh the balamce d hansm misste S eeder, othes nd lerminaled oith no-nduottve Resiste

hence 4here t no landing wav elise 9n CUnH 
offour eqs. 



four legs ae Te rminated uh (7) ¢haralerittic d 
The 

fegs Ce,t q{vs n Resonant andthion
Onidire ek tonal desibufon 

here prouide

Thus tE provide Mat Radl alton alon q atis ofAnTenna 

Ais 
A 

B3 

c) Untdtrehien RezultanE (a) kadtaion potle
ach e9 jad'ation pattei n 

Here due bo effec ofq1ound 
po laraf 2aton f the wavetn 

B, A2, C,A4 a 
cuddedhori ton tal directfom ts elt raled 

ain atfs 
in the upuoTd drecton uwtth

P Angf lvaton.
Ongle the angle oF elevaltn Some 

denolrd by 

The angle of tl drrozd bj 

>0nde ofmajot lobe ot an tndtvi dual teq Vanes om &4° to 
Operated ove ide freeq. and 

g0o mateh wth o of6ooUn feeder 

foT AA o & So 

ermt nart ng "R 
amC n isim u ne 



Desqn of Rhome Anl?nna

rE angle () 

length of D 
Hotqh abeve the ground (h) 

Peproaches 

d}hlltgn men 

17 a electate fetd Tnlnstty Descqn

Altnmen imode b fncreasnq length of kq.C 
hetcnt ts le tha destred Condilfc

Chargr tlt angle f tfh ts destred vale L redu 

Chanaing e amgle ?f both L, H Teduce.

tTH adsto2 cospinE 

tlt angle (1-e) 
Angle of ele vatiom, h Heqghl above ground
LLeng th of leg ind 

atovelength. 
des stnaah'stnetn(r") (1-cepsin4)| 

(1-sp ctnf) 
E K sin (2h' stnp) 

K: 

-Ceo Brinp.



6 sro Ca') (t-ro1pstap)]* 

' 2co in (1 nh' sinp)] 

Matmum Relattye Preld Enlengty_Dasrgn 

dh' onsant 

asK sin (ah'sinp)7 -o 

K G(20h'sing ) 2r: 0 

Cash' sine) o 

duh' stnß Cdo) n 

h 
4 SinB 

h' h meler
4 &ins 

0 

Ks (r")(1-o1a.stnd)]=o 

e asin )(1-cmp tind)]] [r)-msing)] 
stn |T' (1-op sing ) =o (in coO Stnn0) 

Condi Fion fr ma. 

r L'-copSinp)= Sinco) (n ,,8.. ) 

M 



L 

-cofct of) 

Sin in (90-B) cotp 

L 

L 
sin 

Alltgmen 0estg

m 

sin 

sin 

Adentoge of Rhoymi AnfnnA 

and Dadt ation pa ttrn de not 

Consi de1ably loge Jange 

The e imped ence 

Oves Vay 0pdly 
any othe rodiuting s|t Com paTed fo 

Aeceive d Pewer Ma1 along main ais 

fot Radto Communicalkton > high effticncy 

fe Tns ta llatton o AnteanaUse Spale tos 

nol cr Hftal.



Mast y Osed n f*layer ropa gaion cue fo Vkcle angle 

of Radia Hon 

Used for shor wave ArplPcalHon wit5 very lrheqht 

fot wfde band a pplPeakion 
non eSoNamt Ue 

P impedence tha of ingle tde Rodtal
twte CL 

Short wave 
Ths Antenna Used fo dr rante ong 

recep ltn ohri 2on tally polarai 2 e aves 

The structure Called Multde Un sterahle Anlfnna

MuA 

Conssahon Simple ta to erec a a ler Cos 

Ds advantage 

I eyuires Vey lage Spate tor tnsallo Hon. 

I I provid mo of Jde obes along wi bh ighly
di ere macobe. 

LE dissipale halt o the outpu powe t power the 

natng im pe d en Ce, henCe Tanmi Ltiow effiieny

poo 



Helical Amtenna (a Saoad band Antenna: 

eltal amtenra fs basfc, stmple baood bard VHf and UH 

otenra ohfch poo vldes circular polartzattan t Consists o 

a thick Coppey ofre wound fn the -on of a Screuw 

thaead oming a heltx as shouon tn -ae) In general 

4he hel'& used wih gmeund planes Theve aye detferent 

orns of the mourd planes Juch as Hat gaound plane,

cytndalcal cavêty (Y) rastyum Cavit n geneval the heles 

antenna is fed with Co-axtal tvangmf'ss fan (tne tn ohfch 

the Centa Camaductor is Comected to the heltt at the 

eed polnt, hile the oreder ourter conducteor s atache d 

tothe 90und plane. 

Thfek Coppev 
wre helt 

Giround plane
feed potnt

Co-aal Cable 

-gla)telKcalAntenna 
GV. R& S. cOLLEGE OF ENGINEERING & TECHNOLOGY.
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two 'mpov tant modes are normal mode and anlal mode 

The helical Artenna Can opevarte n many modes but the 

of opevartion. 

In the"novmalmode, the fteld adated by the antena 

mox'mtam in a plane normato the axls ot heltx and 

mênfmum albng the axfs. The mode s also termed as 

booadsde moce. n the "oalal mode", the -fteld Todfated 

by the aterma s maxma n the plane along theas 

In axfal mode theve s only one majov lobe wlth maxima 

Fntens along the axf's D£ he heltx. the aal mode is 

the most ponectfcal mode and ?t s allo knoon as 

erd-ere mode.

The dmensfons o4 the helix n the axial mode are net 

ertfcal. Hence the end tfre ( axlal he lftal artenna can 

be sed +o achieve cireulay polarlzotton over a widey 

bandwldth. 

fov the space Communcatfon applcatfons, the heltcal artem 

ave most Sultable as they have wlde banduwldth, highev 

dvectfv and cirtalav polarzaton 
To transmft ovy recelve VHF sals thnough nosphere

generaly an ama of he lfcal antemas is sed. generally 

9tiswdely used for &pace and Sate ll?te Comunicatiou 

Consder a hefcal artenra as shoon fn g(6). 2 
basfcaly consists ef a heltx ot thick cepper oire (ov tubing 



Expt. No. 

Page No. 10 

aund ona shape of Scvew thaeod and used olth a 

tlat metal plade called aound plane "cb gmound plate . 

9tAdplane 

Coaxfa

Cobl 

feed w Pre 

D 

nnen Conduct outey. Conducfoy 

CmD 

Hel 
A NS 

(b) Strucdural of 

hellcal Atenra 
C Targle
fermenolog tor ore 

tun of_hel unelled
a plane uiace

The helfx fs -ed by a Coaxial

Cable. ome end df the helx fs 

Connected to the cetre te) nney conductov o? the able 

and and oute Conduc tov fs connected to the eund pare. 

The mede of the radfo tfon o4 the antema depens

en the dfomotev 0 the helex D, the spaci

betuween turn S which is measure beteoeen two cmbes 

ot the tuns 

The cvcumfevence 

s equal to TD. Thenhe pPtch angle a 's givm 

of the helix s denoted bcand 

tor"(
Then the axfal length A NXxs 

o 

&V R & S. COLLEGE OF ENGINEERING & TECHNOLOGY. 



ohere N no0ftuvms 

L leng h of ne (orglele tum 

mhe spacfng of the hel'von the gaoimd plane fs 

denoted by 

Fov N ums 0 he helf, the fotal length 0 +he anterra 

ualb TD 
ual tsqua oN-S 

hflethe crCumfev enne ual D 

aate 

e unroll ome tum of heltx a plane sarface, 
one 

the clrtuimference, spocfng betwean tums (s) 
the then 

tum tength (L) and ptch argle («) Cam e relates to 

each othev hxough the rlorgle termfno logy as thoan

fn4g (c). then we an w nite, n 

pfteh angle s de-ffned as the ange behwee

atne togertfalto the helfx wire and the pane reva 

Tthe 

to the ax's of helx. The pttth angle then Can be epaezsia-

ton d 
TTD 

tan tai" (TB) 

Thus the poptes of the helcal antennos ane expe 

frdevms of these conetrtc paaneters. By chang fng these 

to the mve length, dfevent xadafionPoametevs fmelatfon 

chaacHetlfcs Can be ottafned. 



n geneva a heltcal antenra can radtate fn many modeg. 
Gut the mo st fmportant modes oP Sodlaten ane as -tollaas; 

Norma Y per pendfculay mode of radta-Bm. 

Aial ) end fe Beam mode o Yadartfen. 

O) NoYmal Mode; 

In th?s mode of helfcal antenra, the radta tfon le axin 

'nbaoduy dfrectomn e wormal o perpendtulay to the a/s 

othe hetx, hence the mode ts Called "Noral perpendu 
mode radllatfon". 7he adiatran in the dtrect'on rovmal
to the helf ax's is cfvcularly polarfaed oawe 
Th Ths mode of acliat fan Can be oblained it the hel 

ave made vevy Small as Cornpared ofth dfmensions 

Tadfatlom s se< 
tth this mode of adlatfon. the barduwidth of 

arttenna betomes naro and the rodatfon efttciency 
al beComes very less.

But 

The radiation pattern of a helfcal antenra én a nora 
mede the conbinatfon of the equfvalent raakaton 
rom a shovt dtpele locat ed one the ame heltx and ron 
Bmal toop hfe h e Coaxfal wlth the Same helik

En a 

ax?s.

Ths sthe Conadlon obtafne d fov detevent pfkth angle 
hen pHeh argle 0, hel'x Correspods to a (oop Gnd 

hen a290 -the n t Coresponds to a lena depke shoon n 
Fea Cd). 

OL LCcE OCCACINEERINC & TECHNOL ocY 



D 

a270°, Do 
a20, So 

bshert dfpde 
loop 

g Cd)êvnitfng conde tfons o4 helix

Consfdev a helx fn sphencal Co-ovdnate Sustem as ghoon in 

that the heltcal antema ' 

Ce)» the Con sPdevfng

made up of numboey of Smal loops and short dtpees 

a yage d fn sev'es uch thet loop 
dfameter taual to eaual to 

equal

diameteY 

shovt dpra 
helx dlame-ter D and ength of he Shovt dipea equal 

to the 9pa cing betoe en too helfx S. 

The#av fteld Df a Small loop fs 

ven by 
120 ]stn 

nE 11 retayted Current&Afn A 

dis-lance at a poênt 
fm m. 

A ar ea of loop n() 

A Dm 
ovelength n 'm' 

A ): tielfalcvten
o th spherê cal 

Co-ord?raty 

&m ellay the av 4leld of the hort dtpele fs gfven kq 



F 6o1 (7] stno wheye, 
S dl(ength of thu del. 

fram abeve 's, t 's cleav that two flelds aie fn phose 
frgm 

9uardvatuve (phase o4 9o). To get davfal rato (AF)f 

eltpttat rpolavtaortf on 
1S 6o n[7) sfno.

o72(7)sno A 

AR SA 
anA A D2 

AR S2 SA 

AR p 
TT2 D 

No, depending up on values of AR, weget huee card?tfong 

hen AR20, the elltptfcal polavfzahton become 
En eay hovt�ontal

Cenditfon-1
polonfaatfon.

Condtton-2 shen AR oothe elfptftal polavea tn becomes
fneer vertécal polaraaon 

Conditfon -3 hen Ak 1, the elltpti al pelar laation kectrs 

clrtulav Polayaatton 

Thus, the Condttfon or the crcuar polaratfan fs gtven

AR 1 S 
T2D 
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Hence, we Can wrte,

e. S D c 
ohere, C-c{vtumferene 

thence he pr'tch argle -Aov the ckrculav polarf.3rttn fs 

tar ) ta"(I
TD 

ta tar (ar) tar ()- 
Thus the resutant radBaton attern tor the helfal anfea
nthe norma mode Can be ootaenedy &upepesng the Reld patt erns o the bop and he depole tor Crtuay
pelavfartfon as shoon 'n fea (4). 

Heau?s

( 
Axfal mode 

The helfcal antenna adtattng eld maxfmum ên the 

end ve dkecten t.e alorg the axfe of the helx & altda 

u afal mode e) end¥tve mod e he ltal atenra'. olth the axfal 

mede Tadertfon, the polarezatfon of the owe s efther 

crtulay 8) mearly Crclar. qhe mafn ditfevence in the 

radatton parttenn of the normal mode and axfalmode s 



that fn the axlal mode, radia tfon 's maximum along the hel axls hPle n nomal mede, radtattoan fs maxEmum 
nthe derectfon 

Page No. 

The tuod avamelevs of the hel fcal antenm whech dec?de 
normalto the helek axi's.

the mode df Tod'att'on are pacing between two tums (sard|mode 

the deameter ot helex (d). ohen these tuo paameters ae of 

the ovdey of one oawelength to acheve axfal mode ot radiat 

Note that fnthe normal mode, he dfmensean N»Seen. he 

ax'al mode dtatfon of the helfcal atenna f's meye 

EmportaTt becauge most of the prachfcal antennas paoduce 

Stmflar radfatfan pactterns with the features ltke boas 

semelaY 
oad 

and derectfonal bean n axtal drectim and mnor lobe at and mnor lobes at 

oblaue angles This made & poss?ble n the hettal antenathe heltcal antenma ? 

the 
cercun-terernce s selected ot the ovder of ane kmvedenoth 

the 
and spacfng fs selected appaoximately qpal to T4 Shacn 

eaual to T/4 os hoon 

Bn-g (g):® ew two wfre trancméslon ltne as shoon n xa 

moxlmuum

adiatton 

tramsmess fon 

ene 
one 

ls 

Two ure 

Outey 

ConductoY Coaxfa
Coble

Iney Corductor 

mauxtmum 

Pea 9): Heltal Antenrafn ah/ made 

Yad arton 
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The terminal tmpedence gtven by. R 

The &eaod thbetween half pouoer pofns ta tvenCtPBNw): sdps 

S smlaly the beamwdth blw -trst nulle e glven bBof)= ds 

The maxmum deecttve galn tn the axfal mode (GD): l5NSC

The axfal vatio (AR) Er q'ven b, AR) 1+ 
The helf Can hawe efthev reht handed pltch

pALeb er left handed pêtch. Then accordengly the 

circular polarlzath°on may berezhthanded y 

te t handed. the vadatfon patem tor axk! 

node s shevon tn feq lh). 

APpllcattons: tatH}:Radiotfon pa ttern_of
helfcal antenna n 

axfal mode 
Axfal mode helecal antemas are 

wed to achfeve cErculavly polayae 
awes oyer extremely wlde banduoth

The axlal mede antennas are extensfvely tsed m 

the space Conrun fertfon aystems. kuch as bancmitrg 

tele metry obta trom mo on o he ear th. 

A srgle hellaal artenra ev an array of helfal antennas
ave eful én transmftteng o ete Evfng v sna 

thoush the Perospheve. 
The helfcal antennas ae mes extensévely sed n te 

Routellte Cummunfca tfon and ace paobe Corrm untaton.



Antenna i- 
O9 peiadic

In genenal, any antenna when ded detined inteims o/ angbs

Foeguneyonly, then it tomes under he Category of the Freguncy
in depende Antenna. In any foequun independent 

antenna, the impedante and he 1adiation pattesn both are 

independer1 dsequny. So the basic con cept to obtain 

Faequency independent charnackris hesis that ta artnna 

StTuctore shoud be odjusted ie eidhex epanded oy 

Corntsacte d, in propovtton to wave ungth. Tt isnot possible 

seqenc

to adjust arfenna mechanically. then tha Size ta nakah 

egion n thu part-tern shocld be in propovtion wih te 

avely h 

The log peoriodic antenna is a brocd band arrlenna 

in which he eometry of the antenna Structwra is 

odiuted Such all he elchital propefies ofthe artenna.

oe 1epeated pesiiodicaly with e lgarithnn of the fseguncy. 

Thus the basîe ge Ometic structunc isnepeated with the 

shuetune size changed Fox eveny srepettion, the shouctusne 

sizes cheunges by a constat stale factot, wih which he 

Sueuse CCA either eapand or cortatt: thi principa of 

he leg periodie artenna can be 

help of a aray of the log pexiocdic artenna knon as 

Log pestiodic Dipola Ariay" (LPDA).

Thus 

under stood sith the 

A typical 2ppA Consists humber of dipobs of dilfen

|LengBhs and spacings. A typicat ar+ongemernt is as shon in 

Fheore such an artay is fed uting a balanced



transmis sion une and i is fwrthev tsan sposed bedween 

each adjust pao paids ferminals 4 dipos. The feed 

ine is Connected at navio end or apex of the avray. The 

lengrth ef the 

othes end Such that he in clude angle a Hemains
dipoles incneases from feed point towards

Constant. The dipo length and hhe spacing between hoo adier

adjatent dipols are smelarted hrough paranetes talld design
9nation o Scale factor ohich is derded by the 

b 
snelothonship 

betwten Sn and Snt and n and Ln+ isiden by. 

Sn 
Sn+ 

|Ln nt 
Ealayce 

in 

2 

Dnachve 
Eegion 
L4) Snt Sn 

AGhve
egion 

(L) 
Inacive (top)
Region

F Log pesriodie dipols away CLpoA) 
Thi'sisalso callud pesiiodiciky factor which is alsays 

less han 1. 

ThL SaMe enprestion can be wnitten in krms of Constant kas 

nt = k 
Ln 

Sn+l 
Sn 



The ends of the dipo les lie along straight linus on bo 

he ides. These hoo straight line met ad feed poit ox 

apex giving ang 2« which s angl incude by hoo stight

ine 

ci Tnactive transmission line 51egion (L4):- 

Ttis the sregíon n ohich thu lngth o dipohsi

Less than The elemerls in this region p1ovide Capacitive 

inpedance. he elementpacing in this ugion is Copanativey saler.

The Curtents in the Sugion mu Very Small hence it ir considkdud 

as inat-tive sugion. Thuse cuserts load h voltage supplitd y 
as 

the toane miss ion line. 

12) Active negian 
Th this egion, the lengths o dipobs am appokiwadel 

Central

eual t 
ie egual to wlonant lunglh. This is he Central

91egion ef ha avay fson hne matimum nadiation takes

place. hu dipols offes nesistive ime dan e. he cussents au af 

Loq large valuu and in phase oith ke bose Voltage

i) Tnacdive stop psion 
Tn thigio, the ung ths of the dipods one 

gteaterthan 4 ie qvealer than usonant nghs. The dipoles oflers

induetive impedante. The CuYTets ate Smalley in this 9ugion 

and alto lasthu base voltage. Jhis is alto cat ed 

reflective 9ugion as any Small incident ave gets mefleete 

du to thu lage induetive mpedante.

To find th alationehip betweun thi apex avngle a, spcicing

s and angh L contider a poort ¥ a leg pestiodlic awvay a 

Shooin ttuH 



2 2 

Geomety of lo- pniodic aay 
FTom above 49 

tan o 
S 

Cntl- Cn tan a 

tond 
2S 

But Lnt = k, ien = Substitutino in above Ln 

equaton ut. 

( e C- nt 
tan 

2s 

Fo actve ugion lt 

tan d 
2S 

ul 

tona ( 
usk 
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ungrt

of any 
e lem

en
t 

a
y

 
n+1 

elm
ent and 

m
gh 

o
f 

tis
t 

elem
en

t 
s
e
a
 

n
u

la
te

d
 
a
, 

L
nt 

F 
n 

T
h

e
 

e
la

tio
n

b
e
tw

e
e
n

th
e
 

a
p

e
x

 
an

g
le 

d
, 

S
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facto
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W
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optim
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n
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and 
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en
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 A
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0 2
0

 

SK 
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S
c
a
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k
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" 

R
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sh
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bethxen
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a log 

u
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C
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n
sid

e
y

 
h

e
 

fo
e
q

u
in
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e 

m
id

d
e
 

o
f h 

oevading
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in

 h
o

c
iw

e
 

in
a
c
h

iv
e
 

m
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n
s
a
n

s
 m

is
io

n
lin

t 
u

g
izn

Hhu dipol
a
n

g
h

is
m

a
la

r
d

h
a
n

 
u

so
n

an
t

hnglh
so 

the 

c
u

ru
t

is 
S

m
a
llu

r
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d
 

bading 
th

u
 

base 
voH
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A

s 
th

e
 

i
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a
c
t
i
v

e
 

spacing
b

ed
w

een
th

e
 

d
ip

ls 
is 

V
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S

m
a
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h
e
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tra
n

 Sm
ission

n
e
 

91egion
th

e
 

tra
n

sm
issio

n
 

pTo V
ides 

1
8

6
 phase 

s
h

itt 
betuocen 

a
d

ja
c
e
n

t 
d

ip
o

ls. 
H

ence 
h

e
 

td
ia

to
n

is 
y 

sm
a 

in
 

b
ack

w
an

d 
d

isech
o

n
. 

W
hen 

in 
a
c
tie

u
eg

io
n

,
th

e 
sp

a cing 
beiw

een
u 

dipok 

is
u

f
f
ic

ie
n

t
larg

e, 
t
h

 
ra

n
s
m

is
s
ío

n
 

provides
q

o
' phase sh

itl 

b
et w

een 
a
d

ja
a
t 

dipoles. 
T

t 
Ccun 

b
e 

ill u
tra

le
d

 a
s 

follo
s 

W
hun 

th
e 

freld
01adiate

d 
lsom

 
clerntrrt (n+1) neaches 

H
h elm

 

the 
phese 

advan tes 
by 

90° a
n

d
 

h
u

 ie
ld

 
n

th
 elau

n
t 

ad
d

s 
to

 
h

a
t
 

0} 
(n

+
)'" elu

m
u

n
t in

 phase. 
A

 
large 

ie
d

 

i
s
 

e
s
u

lte
d

 
to

w
an

d
s 

eft 
H

ence 
W

e get 
Vevy 

lasge 
todiahion 

in 
th

e 
eft 

disectiovn 
ohieh 

is 
a
ls

o
th

e
back adard

disecfon.T
t 

divecian
i 
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is

 
obsen V

ed 
H

rort 
h

e
 

n
a
d

ia
tio

n
 

in
 

d
a
ra

n
d

d
ie

c
tia

n
i 

ve 

S
m

a
ll

S
o

 it 
is 

necescary 
to

 
feed 

th
e 

neigh
bo uving

dipolas

a
t 

oppasite
phase

s
o

t
h

a
t

th
e
 

M
a
im

u
m

 
H

a
d

ia
tio

n
 ocurs 

n 

in
 

th
e
 

b
ack

w
ard

 
d
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c
io

n
. 

T
o 

actom
plish 

th
is,

th
e
 

w
iv
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o
f h 

tra
n

sm
isio

n
 

line 
c
e
 

transposed 
laading

to
 altevnate 

in 
h

e
 

d
ip

o
las

a
s
 

sh
e
so

n
 
i
h

a
 

fig
u

u
 

T
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a
o

y
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e
s
c
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a
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e
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h
a
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a
s
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a
l
t
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m

a
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e
, 
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n
d

s
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e
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o 

sh
o
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H
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ay 
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T
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s
e
d

 
L
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a 
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fssion 

line 
a
t th
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E
x

p
t.

N
o. 

M
icvo

sirip
adenna:-

T
he 

arH
erm

a 
aohich 

is 
m

ad
e 

of 
m

etal 
P

atches 

placod 
on 

dielectoic 
and 

-a
l 

by 
m

icrosdrip 
os 

C
oplana

H
o

n
sm

isio
n

 
in

e
 

is 
called 

m
icoo 

sthrip 
an

ten
n

a 
o

s
 

patch

a
M

e
n

n
a
 This,

antenra
is 

m
ostly

used 
coth 

m
icvo

toave

integrsa-led 
C

tocuils, 
henca

it 
is 

Som
e im

e
s 

inleqated andenna

C
alled

Chaxec-H
esistcs 

of m
icvoqave 

e strip 
antenna 
antena

T
h

e
 

m
ico

o
Stsip

a
n

te
n

a
C

o
n

ists
a 

vEB
y 

th
in

 
m

etallic-
thin 

Sstoip 
OD 

palch
ovea 

a 
S

ubstoate 

T
he 

thickress 
of 

th
e
 

m
iczD

 stap 
is 

S
m

all (te<
e) 

Com
paded 

Ho 
th

e
 

fe
e
 

space 
ta

v
e
 length 

T
h

e
 

subsltate 
is 

placed 
cnly 

a 
&

m
all 

froctien 
o 

free 
S

pace
to

a
u

e
length

ab
ev

e
h

e
 

goound 
phre. 

T
his 

height 
(h) 

s 
S

m
a
ll 

C
he de) 

a
s
 Compaocd

to
 

fsee 
Spoce 

coave length 
an

d
 

typically 
it 

is ecosjso
6

 
T

h
e
 

S
ubstsate 

s 
in 

betw
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th
e

P
atch

an
d

 
9

o
u

rd
 

g
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n
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P
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e
e
t 
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S
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A
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G
V
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E
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G
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R
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G
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C
H

N
O

L
O

G
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ch 
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a
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T
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P
a
c
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&
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O
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i
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o
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a 

s
u

b
s
o

a
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 geneval,
th

e
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c 
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A
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C
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b

e
 

uS
ed 

in 
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e
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icoostsip atenna:
T
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V
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V
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C
o

n
s
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n
t
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s
i
e
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e
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e 

8
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E
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12 

t
h

e
 

m
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ip

 antenna
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ange 

ob 
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in 
m
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J
I
n

 
m
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antenna, the 
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patch 

and 
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e 
eed
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a
r
e
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o
n
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e 
a
n
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th
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o
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P
a
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h
a
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e
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A
 

a
)
 &

q
u

a0
e 

b 
R

actargeuag 
(C

T
siargulas 

d dipole 
C
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las Elliptaa 

)C
tsculo 

th 
D

isc 

O
ut 
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ging 
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a
s
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m
o
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m
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u
s
e
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a
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sh
a
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h

e
s
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a
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C
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A
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d
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o
b
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e
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C
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Feeding 
m

ethods in m
icostoip antennas 

o
s
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ic
e
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feed 
C

onfiguations 
ave 

m
icto staip 

Cine 
feed, probe 

feed ap
tsh

u
se

C
oupled

feed 
and 
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C
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&
M
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e
e
d
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m

c
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S

m
a
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coth 

th
e
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c 

h
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T
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s 

ady 
to
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g
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o
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D
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C
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