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ﬁhe ‘papsr outlines ths choice af?fré@a%ﬁﬁg§laﬁa%iamﬁawﬁ
tern %o meet the sistlon resguirements, then discusss
ione, impedance reguliTements; typitsl aerisl
trgetion of ﬁ%?;33$§ gmﬁ exsmples of their
. Fhass-roigtion of & 1n§’€1£m@nt¢ and its
Ef‘ are dlscussed, %ham‘tﬁefgt&*b% King of glements to pro-
the raaa*rew’??Dea ten Getermined by ghosting problems.  Combimstions
agrials on a single strucsturs sre: sensiﬁaﬁaﬁg and methods 9*‘?3&%%&
*ata'tlan;, Mo paﬂ&f concludes with & sﬁuﬁy of serial distoriions
Teview of the mathods - ug‘va*lfylng a§r° p@fﬁazﬁange onsa vas ﬁt&»&ﬁ
: in opersiion. ‘ ,

.

’ £n sttempt im mﬁaa ta pover *ha whnla *i&l&,zn b"134?
this 2nd 3 A,¢?+; larg% Inumber ot references ma iﬁrlud&uﬁ ?c%w
detail is~gi?€ﬁ of original ov,bsﬁs fsmiliar worke. 2

'“T%, xrﬁose cf tﬁiﬁ;p&pﬁ?:iﬁ %o dispuss the yerfeﬁmﬁﬁa¢

vla' . :
of ﬁalevis&an tranemi itting serisls a3 a key facter in ths sstisfsotory
ésva$cgm&aa of the fustrzlisn ael&via%br'%ervéeagg ~The {ransmitting

erisl is »eechn¢ﬂa,*v the most individual part of & television ﬁ%&tﬁsz -
m@sﬁ sther parts of the statlion can bhe sﬁana&rﬁzaa st the zr&ngm iﬁg
serial linke the stayxan to the surrnun&iﬂg country agi tg companit

and genersily musi be *hilvidual y engineersd tg meeé tha ccverage “esﬂ~w

mante. (Ref. No. i}o

: whﬂ plannﬁﬂg of tha Aﬂarralian.zezév* sion. se“vioe hss
prcce%ési on the basis that with the form of population disty fhuﬁxon

‘ tﬁ&* exists, the most economical solutiovn in terms of cost and usegs

T chamnels results in. a main network: cf,hign~pnwe* stations of sbout
1@5 kew: e.7.p. gt bpawlugn of the ‘ovder of 80 miles. - ﬁith this concepl
88 & basis, 1t is pomsidle ‘o alicaate ‘service ‘arens, and tefine the
signsles to be estatlished 2t fheir ‘boundaries. The. &Bt& »eé gllocation
ef transmitting freguencies, s eTGQ ion of ‘polarisation -end Frequency off-
sets can then be made o minimise interference betwecen the: ‘saveral

statione which must share each charmel. - It is then possihle to exXaming-

,5ui*abﬁé transmitting gites w1+h4n the arse, solect the best compromise

and determing ithe height of serial and yg,gp te give the required
COVETagZt. VCEﬁ"uateLV§ most of the ‘Fugtrelian population lives in the
viginity of wo4‘ Tal high enougi to bc Lbefg‘ ‘as television sites, and

this congideracliy reducﬁs the. cost fe* 8 given arsa of coverage. Howewer
Gv- i f




i% ds g:ﬁﬁ‘éﬁ %ﬁ@%“ﬁﬁﬁﬁé vhﬁﬁ even %ﬁugg‘%hs‘éiﬁe'mgv be & m&u&i in
5 muet of 400=500 o7
4mprovensnt Ln coversge thet 4% ﬁ?ﬁ&ﬁ&v?m~j;j‘_L S R
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s . 5 on TR LY B e - ;‘v e .f‘vv :
Snigction of Aerisl Foier JIEETEN. éﬁ?&&l m&ﬁﬁz“';;

feot tv hustifisble scomomical y‘ia &ng@ ﬁ& e Lo
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cthe wewial loeetion in 3§$ﬂ%§ 4% is then pomsible i

”1‘ﬁuﬁ for hgf;ﬁ@n»&w axrd ver% ﬁ&l pmlﬁ* &l&gﬁﬁzbf

borison t&ﬁ yati@an';é ﬂ@&E&lY de termined bV’khs
the limite of ithe servive sres - ths balemeing of

of co-chawnal sistions to put the ir

neviteble mpash

‘gres intc & reglon aaaqaa%e*v served by sistlon on anctber ¢ nannel; the

ingresse of signal sirengih in tbs éirections: of towns, ¢r other areas
xe@givzﬁﬁ~m3f~?wv‘ @4afglaf st the gxpenas o These &ireotione whars
reduced coverage raiius iz acceptsble becsuse of other sta tions er the
prapence of ”“p@ﬁuieteﬁ &¢~&a§ such B8 mﬁumﬁa¢n~rﬁng@g‘ 0T EeEBe.

The main lobe of %ke rs&akiﬁely ahgr? verﬁﬂe&; ga%ﬁa"® ig
girected ugn&liy'%s the horizong but the cmn@rgl ef’tﬁp shepe of the:
pat erz velow this is determined by the looal navarag@ requirensnts within
10 giles of the stg%iong; In iosstionz wners coneiderable angles ol
& ff@§§iﬁﬁ ars ys%u;raéy %thie can become the domisant §s+ez4;n~tis design,

th@ &e“ia¢¢ R i 1*vfbxz SR T o

~

ibove ths bos . 2on s “4he wba mm 45 usu&lly of 1ittle

‘ i&p@*ﬁ&a“@ - Ezeeg% ‘thet 1% represerts wested power - with $he exception

of Bawd 1 zrsgaea cles, whers excesglive power radlated ﬁyw&rds &% anglese.
of & = 12 can sause gperious 1nﬁ?@&ﬂag in @s-channe‘ 15&3??@?3&39 by
gporadic E pra§%g83iana;;‘v L : i » :

D

Zn‘mas% ;@aatianﬁ ?hera’iﬁ a‘mﬁée ra&g@ ﬁf v@rz$v&1

p&tvﬁ“nﬁ acceptable for coverage: purpoBeRf OVSI this range there mEY -

be sonzidersble wariations of serisl power. gﬁiﬂg»ﬁh*ﬁh rives the steticr
enginesr the opperfwnity to determine the most econtmical combinastion mf
seriel gein end transmifisr powar ‘to. give the. reguired effective radisted

_power. {Provided that ocoverage is to be. provided A% &li- aWimu+hﬁg the

sverage sifective radl aﬁe&,yauar is aut ffectei by changaa in the :
Do lzﬁﬁb&l polar alagram.} G T T , , - R
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: if 4t is ﬁac@gsﬁry tﬁ ﬁzﬂaai'%éf 4% is better to go to distances
af'&hawé § mile oroec, when the megniiude of - the signal though of long
gelay, hss fallen 1o an ambup%aﬁle amount. TSguave-on® orientations ave
sveidad %ﬁ@ﬁeV¢k posgible.  Relstive mast Tcwa iaﬂs sre chosen o throw
epecular rollestions. Aﬁto anﬁaﬁabzna% axaﬁsa,u~~pt.~; ¢ﬂ¢i S

caze of serisls supp oried on Te 2a%iv%¢y thmr p’ o5 or’
he quadrant and side-Tirs hellix, the magnifude of ths
& mach less and kﬁe mest iﬁwaiGﬁ ;@35 crzkicg¢g ;

Impedance Regquir m@nﬁs- o

de > Thers s nc nﬁeﬁ for wery high ac &?ﬁﬁ? of - asrisl Lmﬂeuarce
“theefficient tranafg&caf,?vwav e {& ref’eﬂzicﬂ coefficient

r g
of 204 would give only C.2db ipcrease in Tesde T lass; @r %c reduce the
’ S
+ gwh &s agaslly conzidershly

aﬁﬁfﬁ? current on the - feeder
Iarger than requil ired ito handle the power in order. to ve& “the af BTRL

% dte &

a4l
$6 an econemic value) - it there 184 E‘“*ﬂggﬁt r&a*;remﬁﬂz thf ,?ﬁe
main feoder the reflection coefficient shall b 2 - 4% enly, nesy h vi
or Trom thﬁ sop-of the maly n fosder iraveln dpwnwa is

Ermznalﬁ aﬁn
Yy B

"ﬂ {e‘l
’-J‘—
S

ﬁ%‘?71Y"‘f18ﬁ§%i~ﬁuit= icientlysat the urar&ﬂiﬁte
travels upwaris &ﬁ ta be vaﬁi&tea &s & fgn&wt" +

,méaﬁ'feed lengih 2 e
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~
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e The weflegttan.cver %he ?ﬁﬁl& ?Eﬁieﬂ baxﬁ_lﬁ portanseg tﬁ& ‘
lower the refiection &% visiaz,za¢rie:,*he grea%er 4@16,,\¢e, flection
2t redio-d fegﬁﬁﬁﬁxﬁa corresponding to the ngﬁew, eq&pﬁQW:“iC%ﬁIB :
components. {Re#sc T, &, 9). This requirement Ytemis 1o dominate presenty
aer&al design, lea&a to such arrargements ‘ag duad”atyve or phase~
ctation feed of ina:vzduw« garigl slements.. The comb imation- »5 tweo
nea 1y matched ’aaﬁs ‘fed ihrough branches dlkfeerg By 007 in ﬂ&cafri sal.
length, yivas vory mech better mateh than ‘either loed: separately iﬁa&g
Ko, 10).  This is ?&fﬁl&hlﬁ?LV bmgartanb wian the 1m@edarae of the.
: ﬁﬁi‘¥1aual &ﬁrl&l pane7s 15 d*s*:* : e

ﬁ &av@leyme ts (EEL@ ¢lg’&2,’i}; 1né¢va%e that in the neer
al impedance requirements mey be relexed v using technigues
3mrial through & Ting~bridge or ﬁﬁ&l?ﬂiﬁﬁ& ”?5&9”9 wtlch

tion trsvelling down the wain Qeeaéﬁ:nﬁt 40 the tramsplivier
iaaaﬁ whers 1? xa aﬁwaﬂb@a, ’ R

futurs th@ asri
of foeding the

routes the refl
E&t inte & Quomy

o There para leled ansm*tt T8 aré seﬁﬁ'the‘ref?ect4ﬂn94Lraﬁ
the twv ﬁe§aratﬁ ‘transmiiters. can be arramﬁ=a tg be in snii-phase on
return o ithe main feedsr.” 4 more Girect wﬁﬁhei of ‘suppressing the
'_rsfueﬁﬁisﬂ is c&pﬁﬁvad ‘n mlmrewwave «gstems in vﬁﬁ rowm o@ en izolster,




snpleying "*&:’“ o8, wii en hag 8 non-resiprocel trensmission charesteristic
evstion in the Fforward dirsction, &rd large sitemsetion in

2 direction. This Sechnigue hap vecantly besn extended to high
- ypomere in the L“‘fﬁ band {.\F&@f&v ,54 sﬁé “5‘* &ﬂé may %gm &vamlan‘!a at VHF,

‘”‘sﬁ}

I 11l e & E}%QE&""?‘V 3o :%wn% an. ae?lm mﬁe@ good
gnougsh o terminste properly- mh@ leteﬂaf liplexers, sud- pther devices
for combining transmiitiers over the whole of the telovislon thamel.
herisl mismsteh can producs ?arAcuu not dmmediately obyious resulis s.g
mismateh of 2 sound dipleoxer oan p:a*m% aszp,i’tuie ‘modulation of the ﬁ%’
frem an im ~saaﬁka ﬂ@dﬂﬁ tr&ﬂsmittaﬁa ot BT

$erzal Eloment g

Se ‘Gz?aw the f%ﬂﬁ?&é rsguﬁramant@ for the aerial systen, & s“u&y
can now bs mede of sultable forms of aerigl, Feoder ‘and sepport strusture
‘o meet these ffﬁuiremamtz gikh.relia ii4zy~un§ar«?sﬂ&1 c;;maﬁﬁc aayaiticﬁaﬁ

i

EY ﬁia&* ?&txﬁfﬂ &eﬁ“ﬂi grémaﬁig 'ar the ot inam

Hherase the
tlon of asrisl elements rather than their individual- patterns, ihe
horisontsl pettern depends primerily on thoss of the. ‘serial slements.
The gemerasl regulrement de for ewnaém?aﬂtiﬁﬁaA coverage with & folerance
of up te + 26b {aﬁ the ssrvice limit of & 100k erp VHF. stati*ﬁfﬁm@
field girength variss with® iﬁ%a&ﬁ& n~ ‘2t lsazt 0.54% per mile. Aﬁsnﬁﬂ‘w 2&%
tolergnecs, as*res sonding €0 % 4 miles in ﬁarvi@@ renge, is asua?lv eadsquate; .

Fhergfore sifher elements wit ﬁirsu, ~horizon ital g&“*%“nsg or a ring
of éi“e¢t1Cﬁ33 a;sm&mvaumagi &@ used o

Flepente baszed on Dipo

5.1, . For verticsl p \wlardestion the vertical dipele ie the besgid
element {Refs. &6 and 17}. In %“eaﬁubanm form +this wmey take the sheps
of twin cones (Ref. Wo. 18) skelston or sclid, or s "disvone® | {Ref: Fo. 12).
For heorizontsl polarisstion the aiaasaagl zﬁfaaiiié = fwo.prossed half-
wave dipoles watk guadrature feed = is araélabisg ard_also the quadrant
{Ref. Ho. 20 horisental haif-wave 41 poles at 907 forming two sides
&

Q
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O
of & smgusre ?‘tg e single Teed point between ﬁhﬁlx &&facep%~eﬂ§g§ . Roth
" of these mey uss folded dipeles (B efgﬁ 21 ané 22} resulting in the super—
ﬁurﬁgtila fnai%z&g? zerisl {Bef. 23, 24, 25) or the folded quadrent

{Ref. Ro. 26) respectively, to increase band widih or modify impedance.
Bath reguire thin m support poles so that 4t is difficult ‘45 gehieve bigh.
gain by verticsal 8zacwﬁng bscause. of’m@ch&aiwai 5%fang%h and windage
problews: even se¢ there ir sonsideredble is*urb&aﬂe ¢f the horisontal
pattarn by the pala oT mBSYe aneverg iﬁ this disturbmnce is properiy
related to the deeired soverage, & very susccasful single chammel seris
for Bend TI1 may be oo ﬂuceﬁ; such A ae$#&? is ir uge 2% ”Tg,unaane‘
iz Brisbhama, - S T T T T SRS
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onest B
svigion wessuse of the guppost probie
5 Howewer: & nomswhsd afim.i.a. mavinl mm*i@&gs

b

3 z—r*:‘aw e I 8% wound rowd and spscsd from e
o ,‘ sbing s ot w@wudw@ ::sf Each turn is.

cn frow eseh turm inoanwy ghiven
Lo in }s‘?‘z&x%? and the vertissl

o

T GOpEs The wvarticslly polarisst
valistion due %0 helly ogn be substanblslly

&

“$he sapisl in %f: nzlves whose verileally

&&».&8&«‘;}2‘ ere of opposits phase.  Becsuse of the »*ﬁ*mﬁ,g..‘zg .

o
jely the berdwidth iz adequate for Yelavision;
7 e anall mybor of Jesd polnts and cen give
poin, ek serizly ere sssemiislly cemi-directlomsl

- ’ " ara " X o w
end ere dn uze 2t TIF Soimsy snd ADS éﬁéi&iﬁ 6

'?“?.”T* r‘

it & steck of Tesonsnt horigontel loops is %o m
ot in = ug*;&ma:%“ of sbout ong mﬁfwﬁ&vﬁlmﬁh
30 awd 31). IF driven by s balanoed Tesd eTOBE ,
vly & meohamioslly egim gnd Tairvly wideband &&&&1
3 meter oylipders nmer be ussi ‘.*Eg_.iﬁ@waa ng %he
mmber of vert E'G%gi;’g}iems A2, 84, 35, 36).  Buch a&&&m'
have wmot up %o '.:}357;2:@%:7»&%« veen used in Australis 5“?@1” Helevision ‘i*mm ;
adssion: owing o the pesd for s specicl desimm *f:w %&axz zJ; ¥ rzi‘.a@

e &g e d Zp
gogt iz frirly bl

5
EA
FED

vings of elemsnis (Befe. 17, gﬁg 39}faf'~egaﬁ, whore 5 1aw S

aegport mest ip veoesenyy to glve high geln or %o omrry olher aem&lse ‘
Hafs. 40 J‘iﬁ 415 :;m*'g;mge@ pent Folded dipcles arrangsd at-

3 ey gbesl maEts “zwg haEe 4T D ﬂww**ﬁ%hm Pead m&;?

tha y&tﬁ&m'mg ba mﬁ‘&e* reetional by werying the locad Nm :

safl pover fed o individusl dipolea. Caloulation of xsuvh gaa%emgz S

T mured phese snd amplituds charecteristics (Hef, ¥o. 42) -

o el glemente, ip tadious but odn be &;@am& up by the uss
of - {Refe, £3, 84, 45, 46}, Thir form of -serisl is used st -
Ly ny Tictorisg m«g & meuﬁiamz lokbe of IOOL¥ s.r.p. sziond-

ing slong ibe Bsst Victoriss cosst, and at ¥R Toenpville, &w@ml&mﬁ :
where & “ihree-hleded® M%&m is egployed 4o gwmé,@ BoYVioe up and
donm the conpt and to w.mtsm Towers inlawd. EHowever the most ,w,:,,g,w -
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2 iT 3 Ap e rins® on s sgunre towsr of four
sach vomprising *zm*ﬁ er four horigontsl or vertical
t &

ritiesl dinstance in front of s reflecting soreen,
the dipele dismelars mz zﬁ @mg:s baing chesen Yo gzive -& meod
Gmpsdance oy & wids bend, The horizontsl paiternme of The
Individual 1 parn pmrexinately S@Q mm., elgnaie Trom

the cormers ofthe tower to g

1w sijacent

&5 & spororimetion %0 s eircular borizontsl pabtern. As the
S gihe} incresses, 80 doe: the
eff 7 & -grester tecomss the dapariure
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