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Thc stand.rrd dcsign for rotalable direc

tiond ham antennas hlls been the Yagi-Uda

Jrr.ry, lnoqn tod y ius J' rhe YJli '

nF.rl! .ince its rnrLodtrLtiorr in lhe late

192d.r Chesrer Buchan ,W3DZZ rdded

oarxllel LC crrcLrir\, rkJ tro[l\l r!, dipole'

Jnd Yr!s rn 1955. puttin! rotrrJble ditc
r\iry o; l+ Mc JnJup ttr$in reJch ot the

alcrage sllrlion buildcrr

Then came 30. 17. and 12 meters Hams

w{nled 'pointable gain'on lhese bands.

and ihnt chansed their antenna requtr€-

merts dran tically- Suddenl), the 1'r8_

/,(r/o./i. became an 3ll-b.mds on-one boonr

Frequency lndependsnc€
One of $e common ch;ns tilr log periodic

anlc nas. nost conrmonlv a Log Periodic

Dipole Anr) ILPDA). r\ that rhc) rrc ke_

quenclrndeItLnderL Wh) so) The fundn_

m.nr.,l ider r\omlshJr o\eNimplificdr i\
ftat by defining an anrenna entnelv in

terms of mgles and r{tios. i1 will behavc

consistently whcn scnled to anv fiequency'
'l his is rclated to the notions of selt:s,niLar
h\' 

^wl 
scale it^rdanc.. If thc antenm s

structurc rem{ins consislent wbcn scaled

by some lhctor lhe antennr'sbehxviorwiih
lrequcnL) lums orrt Io bc periodic lreFJt-
rn!)accorJrna to lhe l,rE:rnlhm ot lhrt ft!'
()r Thus the nalnc.log Perxxllc

ln ils mosl common anrteur fbnn. lhe

LPDA consisis ofa sel oflineir }"/2 dipoles

covering the low€d to higbe\r fitqucncy of
the antenn.r's mnge. which i! usually one

octa\€ ar HF flom 14 io 30 MHz (Three

oclave ranges ol 3 30MHzarcrealmon-
stesl) Tennadyne (nwtr'.tennadlne"com)

mJ.es HF logs ar ifive-octave50 I3u)
MH7 model.

So. where arc the r iosl The ihree pdmary

parameters oILPDA desigo arc:

. Apex angle. o (alph.r). which conrols the

shape ot' the triangulff I-PDA oulline

. Scale factor. t (tau). which collrcIs thc

ratio bctween spacing and length oi adjx-

. Relatile spacing. o (sigmr)' which con

rols how many element! filI the ll,imgu]ltr

Thesc lhrec paHmeteN completelv dcfine

rhe shuD! rnd inreinrl irucrure oi rn
LPDA. qherher ir r\ intende,l lor u\t dt H l-,

VHF. microwxve. or lisht. An I-PDA de-

signed from the same tlrcc paraneter vd-
ues will look the same at any scale

The sc e t&1or r. c+lures fte rchtionship

ol L. R, and D lbr the anrcnna elcments as

illusMted ill Figurc l:

R,,,1 D,a L,,*l

'= R"= 4 t"
A\ r increases. lhe clements get fartber

rpart and lhe lenglhs of adjacent clemenrs

Thc thrce parameiers tm relalcd bv the tbl

1.
" = 4r"(")
By p;cking values lbr two of the panme"

iers. rhe third can be deicmined - ald like

Ohm s Lrw

auiHlnga Log
Firsr. we delinc the frcquenc! rangc lo be

covered ro detcminc longen and shofiest

Foure I ] c lunodmp' ldlrpl.r,o.'.p' {r 'n (onrror lre oa 
'gt 

d'd
pe-do ma..e ol a log perodc dipole a'tav lLPuAr

Fidure 2 - A A dr. {otl de!9n( lh eoJvdenroai' n" dr
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Fr€ouencv ranqe vs. boom €nqlh forconslanl 'la 
n LPDA anrennas
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v€rdon or lhricha'l s avai abl€ on rne

traosmission line towad the longer dipoles

until it encounlers the dipoles closeto reso

nance. which are cxcited by the wave and

radiaie its encrgv This dcri" r'e8id' movcs

back and forth with thc operating fre-

Phase reversal is kev to the antcnna\ per-

fomance. lf each successive dipole is fed

out ot phr\c vnh lhe rdiacent drp^les fie
.da! de\eloD' a bd.t fi. patlern n' lhe

lroniot rhe ardv n rhe left in Figure l lf
nha\c is nol re\ertd - t'

m^lc h! fiI5t time lo: periodrc 
'rsembleA'

such as mvself-radixtionis in rhe e -fre

d;cction ;o the back of the armv, resuldng

in poor SWR and gain.

Feedins successive elements out of phase

c.n te"ace"mplishe,l bl con\ruerrng the

hoom {rom a Ddr ofconductrve ttrbe\ rnsu-

Iated ftom e;Lh other forminP a parallel

conductor line The tbed line runs tirough

one tube and is connected to the pT allel

conductors at the front ofthe alray Another

method. more common in smaller TV in-

Ennas and in rcallv large military or com'

nercial LPDAS. is to insulate all of the

clements from a single suppoting boom

and use crisscrossiDg lnaps to connect all o{

Fillind Your Log Book
This ct,lumn lu\t scrxlchcs lhc surface ol
loq-nenodic and nequenc) independent

rniennrdesicn There arc doTc ns ^f 
delgni

in common use from MF rhrough mm

wave as descnbed in 7r? ARRL Antema

B,ot and numerous olher rcferencesJ 5 Try

downbadins a log-periodic manud online

and entering thc element l€nglhs ind spac'

inss to sec what vrlue you obtain fbr 6' 1'

rrid a. then find where that design falls on

the chan. Yo ll never look at a TV antenna

rrhp h6ramateurro use aYaq was lCCZin
r928. His neiahbors lhoughr il was e Lher a.

FFi.'rWheel. a d arble, ot a sh p ( stravs
osl Oct 1926) Tlie Yag w.slescrLDeo
: rFw monhs eatlrer' H Yaqr' Be.m
rr:ncm6sLon ol Ullra Shorl waves l'ro(
iii .nrn 1928 vol26 PP715 741

,Buchanan C, W3DZZ,'The lluhmarch--
Anlenn. Svslem,' OSI March rs55 p zz

3A[ Hands-on Radoe'perrmenls are ava ts

able lo AFRLmembets atw warrlorg'

'fhe ABRL Antenna Book,22ft edilian

lrohnson & Jae( Antenna Enginee ng

HrndbooA 2nd edrlon Chaple' 14

lMcGraw_Hil!

diDolc lensrh\ (ylicallv re\onant a fe$

m,.c.t uutsrJe rhe delred nn!€) Then'

we Drcl' a boom length Thl\set\$eoltrJll
siz; oithe rrixngle rnLl delermines r' Ne\t'

$e h3ve ro speril) ht'$ much 
'ipple 

we

.an tol€rate in the antenna s h:halior orer

that ranse- That detenrines how many cle_

nents iitt fitt ltre triangte. we do ihn.bv

cboosins a value lbr o or bv specrlvrng

thc number ol elements Firute 2 \holvs

rome exumDje' ot anrenna. $hrch all

h.re the \ame eain but (o!erdrtferenl l e

qu.n.y t*g.'. o' thrt h3te fte \ame f€
qr"n.1 t""g.t,,nd ditierenr eleme nr

spxcings.

As a Dmclical mattq we use chans or soft

wue tadeq!n rhe snennn Frgurc I 'ho$t
rhc mort cornmon chrn u\ed ior log_pen-

.,]ic {tesicn. On the horizontal axis for r. the

rnangtegets Finuer 'ros' d lhe right On

rhe \enirrl r\is lor 6 rr'ltird the Ion Lhe€

art morc and morc elements packcd into the

triangle. Thc slanled smight lines show dif-

fer€nt values for the alex angle. ct'

O\ erLtid on lop olthe panmeler scalts Jrc

the curled grev lines As "n a Lopogruphic

map, fteqe rcprcrenl combinrtion\ ol $e

rhree D3lrmereG which Rsuh in the srme

rrluei "f grin lrhcled lor erch line The

dotled line running across dll of the cuwes

C2 July2ot5

sho\,,,s the value of 6 required to obtain &e

mdimum gain for a panicular lalue of '!'

lThk chat is based on a panicular length

to-diameter ratio lbr the dipoies and chamc-

rerislic rmDedrnce ol the anlenn.r'r Uqing

ihe oorrnum rslue ulurl\ re'ulr' in rn rn-

t"nni too t ce ro be prucrrcJl but rvnical

,lcrrrns trelresenred bv black dot( dr the

hA omot Fisure lJ hate Jrcepuble l '-rior

The pro!rJm LPCID bY R"ger Co)

wRobcF. rs r morc prrctrcJl melhod oi
.iesisnins vour own antenna (wb0dgf'

*rnh,pdin.r't l Using this softwarc.

afier esr$lishins fte mtenna's frequencv

nnge. you cm enler vnlues for r and o di'
rectlv to see the resulls. (This is an easy

wryio hn,l ouL '\hy 
th.'"pnmum ulue "l

6 ri imprr.ncrl r Or )"u crn enler bolrrn

lenr'rh rnd number ot elemenls which i' a

n,u-ctr more praoical w3v of designing a

log-periodicl

Feedlng the Log
The LPDA is fed from thc fblward cnd of

the zJr3y Jt rhe trirnEle\ rpe\ ' For frequen-

cre\ row d lhe middle or l,'w end ol the

anrcnnal ra.ge, the 'fronf' dipoles are

verv short compared to ]"/2. and so will
have a high imPed.rnce. A traveting wave

develops xs the signal moves ahng the

1


