
HALF-IIAVE VERTICAL DIPOLE

theEe plan3 daEcrib€ a vert ical  hal f -wave dlpole deeigned for
t ransn ls i i on  o f  F l l  b roadcas t  band  s lgna le .  Xa te r i a lE  us3d  i n  l t 5
conEtruct lon perni t  oPerat lon at  power levels uP to IOO $,attE. The
reme pr lnctpl ls aPPly however to htgher PowGr antennaa -  only the
dlanet l r  of  the rni ter ia lg need to be changed. Flease reat l  these
Bnt lre plans b€for€ beginnlng aBEerDly.

CHARACTERISTICS
f, t rs teed inpcdtance of,  a eingle dlople ls about ?5 ohms. I t  haa an
onni-d lrect lona I polrer gain of I nhen lngtalledl on a non-metal ic
auppoEt.  Up to 

-8 
uni t t t  (bay3) nay b3 Etackgd to- lncrease the

ef i ict tve radlatgd pow€r.  A eysten with nore than.4 bays tends to
Bktp over neerby arele I  i tn l t lng coverage cloae to the-antcnna sl te.  A
{-biy ryeten l i  therefore the rsconmendsd l in l t .  A elngle-bay, and a
z-bay oi  a {-bay Byst€n is easlcgt for tnpcdance natchlng. A
special ly dae ignedl power div ider ie reguired for natching an odd
number of  uni ta.

Each raldl t lonal  antenna lncreases the ef fect ive Pon.E. A 2-bey bae a
pow€r gain of  2 '  a 4-bay giveB {.  f t re f ie ld gain increaEes aB the
iguare- ioot of  the pol ter galn.  In othsr worde the slgnal  strength
lncreaeee at a glven dlatance by 1.4 t l res for a Poner gain of  2 and
2 t ine8 for a power galn of  { .

I fhrn tnBt. l led on a non-n€tal l le eupport '  auch aB a wooden polc,  the
rai l lat lon pl t t€rn lg very nearly c ircular -  near ly the earne ln al l
d l rect ions. 

-  
Nearby objecte,  eepeclal ly sol td and denEe objects ef f ,ect

the Eadlatton paitern andl tunlng of any antenna. lheEe obJects
lncluds br ickr cenent,  or rock bui la l tngt,  t reeE, metal  towers or
tanksr potter l lnea, and ov€n humtn bodtee.

The pattBrn becotn€r 'cardlold '  (b3art  shaped) whBn th€ antenna iE
lnstal led on a l retal  torer or Tv nart .  Coverage dlrect ly beblnd the
support  becomer 'shadowed".  The dletance to a glven algnal  strrngth
ln the shat low iB about 6Ot to 8Ot of  what l t  t tould be foE a clrcular
pattern.  l fhat i !  loEt ln the Ehadow erea ta redirected to the f , ron\
inil EldteE of the EuPPoEt hoetever. Digtance in those dlrectionE nay
increase by ae much aB 2Ot to 4Ot. .

The larger the tot t€r 's croBs eect ion, tbe greater the shedow area'  A
TV mast erhibt ts t  veEy narrow shadow area. See the l l lustrat lon
'?ypical  Coverage Pattarn".  I t  assumea the antenna lB at  leagt lO
tel l  up a tV nast,  there are no obstruct lonc, and al l  nearby objectE
aEe et leaEt 25 feet aray.

A hal f-w.ve dipole exhlbl ts a feed inpedance of about 75 ohns. Nearby
objects and a netal  eupport  or nast abeorb or ref lect  eone of,  the
radlated energy. Thie haE the ef fect  of  changing the feed inPedance
and tuning. The antenna is also Eaid to be 'balanced".  This neans
n6ither of  the two antenna elenente is referenc€d (  connected) to
"ground".  Coaxlal  cable on the other band lE "unbalanc€dl"  becauEe
i ta  Eh ie ld  l e  usua l l y  conn .c t3d  to  "g round" .
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HALF-ttAvE vERtIcAL DIPoLE, contlnusd

A conductor ( ptp€, wire, coar, etc) aPP€arE reeonatl  l f  t t  i r  cut to
a querter-wave lcngth of a freguency. Thla ch.r.cterlet lc nry b€
uaed to nake Inpedance rnatching "tranef,oEmerE", iEolst lon
"tranefornerE", and 2nd harmonic trape - Jugt to nrne a few. Both
lnpedance tBatchlng and ieolat ion .Er uBed tt i th this antenna dsslgn.

The physical length of e "wavelongth' lB depcndent on the n.ve
rncdtlulr. tfavee travel et the epeed of I lght througb space but novs
slower through other matertals. A wave travels l long a vrry thln
wlEe about the sans aE lt noulal through rpacer but novsB alowcr along
a large dlatneter wlrer ot an 3nclo83d tt l re. A wav.l tngth on 3/4'
copp€r pip€ ts therclore rhorter than tbat wavelrngth on a thin t'lEi
oE in -pace. Thc atne ta true for encloled r lrc euch er coarial
cable. f tre dtffgrence ln aPo€al iE cal led the 'Velocity Factor '  or
r lnp ly  V .  F .

l lere ls hon i t  looks mathenatlcr l ly:

11812 altvidt€d by fE€qu.ncy ( !lHz) = Wavsl€ngtb In lncbee (:Pac€)

2953 dtvtdcd by freguency ( t lHz) = l /{  wavelsnEth ln lnchle (3Paca)

Vcloclty factor of 3l4n coPPBr pipe = .98 ( aPProrlnetg)

Vc loc l ty  fac to r  o f  ' foen '  t ypc  coar  cab lc  = .?5  (  Radto  rhack  typr )

Yeloclty frctor of -poly'  typc coax cable = .65

Therefore:

2933 |  f (MHz) x V. F.  = L l4  wave length  ln  ncd lum other  than "Bpace"

lfbsn tno antennra ar. connected tog3tbsr th€ r€rultent leeil lnpedance
ir hrlvial.  Slnce the helt-nav8 dlpolrr r  lnprdenar ls ebout ?5 ohng,
two of tben would reeult in e 3?.5 ohnr inP.dhnce. Slnca th.y donrt
matEc a 3?.5 ohn coer nc bav€ to ' tEanatorn" tbla to a gtandlrd cou
lnpedence. Th6 fornula for f,lndlng th€ reEulred transfor[er
llrped.nce lE: ( Synbol for lrPsdanc. lr "2")

t rengforn€r  Z  =  Squace- roo t  o f  (  coaxZt faeAZ,

ff  rre Balect ?5 ohrn coaxr aDtt havc a 37.5 ohn feed lnpedanc., th.n:

7 5  x  3 7 . 5  =  2 8 L 2 . 5 and the sguare root  o f  28L2.5  =  53 (ohms)

Tht€ ls c lose enough (  wi tbtn lot)  of  50 ohne tbat ne can uE. 50 ohr!
coa:. ( RG-58 or RG-81 for our matohing transfornsr. To B€B how thie
18  connec ted  In to  the  EyE tsm sce  cab le  (  l t )  t n  t he  " Ine ta l l a t i on  o f  2
d ipo les "  i  I  l us t ra t  i on .
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HALF-IIAVE VERIICAL DIPOLE (Contlnued)

ASgEltBLl ( Scc l l lurtrat lon page)

The eupport bootn andl lnternal coax furnished wlth th. htt glvo an SlfR
of 1.5 or lsss to I  over th. sntlre Fl l  band. An EtlR ol 1.5:1 ts
urual ly rat lsfbctory for low power operatlon. I f  you deelre a lorsr
SnR you nay Ehorten the coax and boom tf you I lk6. The lnternrl
coex length for a apccif ic frequency should be:

2953 dtvtdeal by f (  t l l lz ) t  i rnee the cebla'e veloclty tactor ( .  ?5).

Erengle l.ngtha are: ( boon length is 5 incheE shorter)

88 llHz 25. O lnches
98 llHz 22. 6 lnches
tog UHr 2O.5 lnchcr

( l) IlBterntn€ the pEopGr t3ngth of thr int€rnal coer and boom for
your tntcndsd fE€gusncy. Cut ths boon and coer to the reguireil
length It  deBlred. See 'PreParation of nG-59/U". PrsPare the fE33 cnd
of tbe lnternal coax cabls.

<2, Instal l  thc PVC t 'T..  on th3 end of the boon. Rotet€ the 'T" so
tt ' r  tn r l  lgnn€nt wlth th6 Dount tng stub ( Juet leylng the sbol€ thlnE
flat on a teble should do i t) .  Aesure t lre ptpe doeen't ext€nd al l  tbe
nry lnto tbo ..Tr' - it Bhoulal Etop Just at the end of th€ hols ( 833
drertng), t tghtsn tbe PVC nut gl lghtly to hold l t  ln glace. R'r l l  the
coa: canteE condluctor out thi hole on tbe Elde of the "f" tthlch face!
thc r lne dtrectton e: tbe coer connoctor (down in the dE.nlng). Rlt l
tbe bEaid out ths other hole (up ln the drawlng).

(3) Slfp one of the PyC nutt onto an antenne clenent. Fol low it  ntth
r netal lock r lng .nd bcveled platt lc washer ( conPrs!3lon Eing).
th r rc  : l lde  on to  thB p tpe  about  l - l /2 '  ( to  the  sna l l  ho lc ) .

(4 )  Tn iB t  the  coar  b ra ld  30  l t ' a  essent ia l l y  a  E ing le  P1€4.  o t
rtranded etr! .  B.nd l ts end t l  tghtly to form a klnd of "hook'.  Sl iP
thle lnto tb€ oPen end of the antenna €lsnBnt PiPe and out of ths
l i t t l r  holc in the pipe. Puah ths netal lock r ing and PVC Elng Elght
up  to  th€  w i re  (ho le ) .

(5 )  6 l ip  the  p lpe  ln to  the  'T '  t th l le  Pu l l  lng  on  thc  b ra ld .  Thc
obJect ls to ke-p the brald inside of the "1' as EhoEt eE Pleslble.
grap t lre br. ld around the PtPe ln a clock-wige dlrect lon. Pueh thc
PVC nut down over th€ bralde thread lt on to the "T". ftghten the nut
CAREFULLY . . . . Do llol LET IHE PIPE TURN ALSO. If the plpc tuEnt lt
could twlet and brrak thc wlre. I f  donc properly thie Ehould Pr€88
th !  b ra td  aga lna t  the  ne ta l  lock  r lng .  ThB lock  r tng  in  tu rn  "b l t3s"

lnto the pip€ to nake connectlon.
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HALF-T|AVE VERIICAL DIPOLE ( CONI INUEd)

(6) To lnrtal l  the other .ntenna element Juet rcPrat rtepa 3r lr  rnd
5 above - only thlE t ine use the coar'E csnter conductor.

<?> R€-t lghten el l  nutE whllc taklng cere not to lct eny ot th. PtPer
turn whll€ t  lghtening.

( 8) Check your work wlth an Ohnneter: ( r) You rhould heve
contlnuity bctwson ths loner elcnent and thr ccnter pln of tha coax
conn.ctor. (b) You rhould have contlnulty brtwecn the boon end th3
uppeE elenent. (c) you SHOULD ilOf HAVE COlllItlUIgf bstw.En the upper
rndl lowcr elcncntr tbangslvet.

INSIALLATION
Generally, thr hlghcr th€ antenna ebove ground thc better. Ths
practical l lnl tat lonE ar! (a) the al lowable he lght of your tow.r oE
neet, and ( b) thc oolr poeer lorB b3ttta.n th€ trenttntttsr and th.
ant€nna. Ttre transmission I ine should ba krpt under 50 leet lf you
uac RG-59, under IOO lrct il you uE3 lower lorr 75 ohn coax. You rney
uae 50 ohn coer Buch ra RG-58 or nct-8 if you bave to. Horev:r, tbe
reeu l tan t  SnR wl l l  be  1 .5 ! l  n ln lnun.

CAT'TIOlI
Instel lat ion r lay requlre woEking et hcighta oYeE lO fcct. Ihi;  nay
aleo r.qulE€ r vsEy tall laddcr. DO tOT I|ORK ALOtrE I Bs careful hor
you r3t up your ledd3r. Orr e satety brlt oE roP. to kccp you fEon
falling. B€ car€ful not to bave your tonere IV rnast, or otb3E
support $rher€ l t  could fel l  ageinet ot touch electr ical or telsPhonr
llnee. If nount lng thr antenna ayeten on a I\I naBt lt nay be Poaalbl.
to do noet of thc nork on the ground - thsn Btend the wholc thlng up
la te r  (  l i n l t€a l  to  ebout  15  fee t ) .  BE CAREE' IL ! ! ! |

Stngle-Bay Eyitom:

fount the antenna ae lhown ln the il luetretlon "Typtcsl nount lng of
dipole". Tbe ant€nna Bhould bo 1O feet or nore ebovs otber objecte,
and the rool of the eupport butldtng. are provlded wlth thr
ktt  for attaehing tbe antenna to a etandard TV naet or cl t l l lar eized
port lon of a toner. 8. careful not to t lghtcn the boltB too stuch,
you don't  want to col lapse tbe copper f i t t lng ot PiPe.

You nay 'prcert" the lcngthc of the Bl ldlng tunlng stubs l f  you $lah.
V€ry gently t lgbten the tuning Etub locking acrew...  you don't  want to
dcnt thc altdtng l /2'  copp.r ptpe. f f  you dent l t ,  l t  nay not sl lde
ln and out eny more. Iypical length of eacb tunlng atub:

88 NlHz = ?"
IOO llHz = 3"
IOB UHz = O"

At tach  youE tEanEnlBs lon  l lne  end go  to  ' !BSTING" .
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HALF-IIAVE VSRTICAL DIPOLE ( Contlnucal)

two-Bay Systetn: ( See ' Instal lat lon of 2 dltPol.E')

Instal lat ion ie the Ban€ eE the Slngle-Bay eysten except you now tnuBt
conEtder (a) epaclng betwcen antennaE, (b) vert lcal al lgnrnent, (c)
phaee relat ionshlpe, and (d) impedance natching.

ttre aDtennas nurt be in vert lcal al ignnent. Connect e long rtr lng to
the uppsr elenent of the toP-noEt antenna. Ti€ e Enall wclgbt to tbg
botton of thc etr lng. Ahls nak3s a "Plunb-bob" - l t  hangr rtralght
donn. Each of your ant€nnae ehould be paral lel wttb th€ Etr lng, ln
other wordgr sach eDteDDa tB DIRECTLy above or belor tbe othcr. Tbc
co.r conn€ctor nuet alwaye bs polntlng Dollll (thiB PutE tb. antonna
o len€nt  connected  to  the  bra ld . . .UP) .

the two antsnnas nuEt be connected €ractly otre sl.ctrlcal wavelongtb
epart.  fhla le to pEsEerve the phaee rclat ionehip brtrccn tbc tro.
gbrn the antennae arc fed ' ln phaee- thrir  radlat lon f lglda ei ldl .  I f ,
th3y .Ee 'out-of phaee" rediat lon f lclds cancal. I t |s lnt.Eoonn.ct lng
cabl3 ( tf) 1! a ?5 ohn coax cut to tbe r€gulrrd lengtb. Its lengtb ( ln
lnchre), rhcre the Veloclty Faotor la .75, IE:

ItBl2 rillviileil by f ( llHz ) t lnee the Yeloctty Factor = Langth of ( B)

E:ranpler: 100.6* f  or 88 l l t lz, 88.6' for IOO l lHs, 82' at l0g UHz.

ThG top end of th€ (F) gectlon connecte to tb3 top antenna rltb e
corx conncctor. Tbe bottorn of the ( tf) a€ction hal a '1" aonncctor
wblch connectg to th€ botton entenne. A tratching E3ctlon (il) tt
connccted b€tween the 'T" and the trangnbsion I lne (C).

Tbc Epace betwe€n tnt€nn centerr (S) ehould b€ rbout .8 of a
ravelcngth. Thc tranEnltsion I ln€ by ?lrtue of l ta vcloclty frstoE
la .?5 - clors enougb foE BatlEf.ctory opsratlon. I f  you rant to b:
YERI prccise however you cen adal . llttls noE. I ln.. lhie crn b.
alonB by edding EQUAL lcngths of the saue type coal to EICH'lntenna
BEFORE conneat lng to th€ (ll) lectlon.

l latebtng Esctlon (U) lE nade fEolr 50 obm coax. I tr  length is:

2933 d iv idod by  f ( t fHz)  r  V .F .=  l8ngth  o f  (  l l )  in  inahes .

Knon the V. F. for your 50 ohn coat, .66 oE .75!

Four-Bay ByEtstt|:

8o  . ta r t ,  e t rnp ly  lns ta l l  2  o f  the  2-bay  ays ten tEe €ach n i th  t t .  onn
( f t )  and (  )  aec t lone,  bu t  I I ITHOUT t ranemise ion  I ine  (C) .  The EPac lng
b€ttrs€n each tntenna ls Just ag before, ebout .?5 to .8 eavl l3ngth.
t lhen connectlng the (9) E€ction to tbB lower 2-bayE Put th€ coax "T"

to  bay  13 .  The two (M)  eec t lone rhou ld  b€  then Potn t rd  e t  .ach  o th€r .
A-EuEe eaah iE tn veEtical el lEnmcnt (one above the other). l lake one
edd l t  lona l  (  ! l )  eec t ion .
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HALF-IIAVE VERTICAL DIPOLE ( Continued)

lfow m€aBur3 ths dirtanca b€tnsen th€ €ndB of thc two (M) Esctlon3.
Cut two ?5 ohn cables to any length which le Juet a l  i t t le ' longor
than halt that distance. Both murt be the EAUE lBngth. Ftt then r l th
connector8. Conncct ons to the upper (U) Bectlon, th€ oth€r to tbe
lower ( l f)  Eection. Conn€ct ths free ends 'of both cables to anothgr
coar ' t" .  Now connect youE €xtEa ( l{) E€ctlon to that "T". Your naln
t r rn ln taE lon  l lne  (C)  connsc t r  to  the  end o f  th tE  ( ! l )  3€c t ion .

Renenber, each of the 2-bay Eyetons waE arranged Eo tbat the end of
the ( l l )  aBctlon would natch . 75 ohrn I lne. Here we connsct.d to
ayEtBnE together, €acb at 75 ohns, whlle naintaining the phase
rrlat ionshlps. fhe tno added together gave uB 9?.5 ohntr egaln
regulElng anothrr ( U) Eection to bring uE back to the 75 obn
t renBn laB lon  l  lno  (  C) .

llul t lpl e-Bay Syrtens :

fn a nult lple bey ryEt€n ..ch bay trndg to r l t€ct the tunlng ol th€
otbers. It lE wlsg therefore to lir8t tun€ Bach ant€nne
tndlvidual ly. Al l  tbe oth€rs aro dlEconnacted rhl le you do thtB. Each
rntenne by ltsglf hae a feedl lupedance of ?5 ohms .o th6 (!l) section
la not ut6d et tbte polnt. Iou elnply conncct the end of your naln
trenrrtrsion llne (C) to ths antenna belng tuned. If, you need nore
lsngth you crn uao the (n) a€ction ( l t 'e also 75 ohnr). Af,t .r  ALL
bays have be€n lnlt lal ly tun€d tb3y can al l  be connect€A tog3ther es
onr rysten. The tunlng procadure la agein applled to 'touch-up' tbo
aysten as a whole.

aunMG
ln SftR neter t! connectcd bctwe3n the transnltter gnd ot the
transnlEBion l lne (C) and tbe trensnl t t r r  l teel f ,  you n sd only
enough tranEmlt ter pow€r to cal  lbrat€ the SIIR neter.  Your ncter i r
set to the cal lbratc por l t lone potreE le eppl led, end tbe cal lbrat lon
knob  lB  ed juE ted  to  thc  ' r r t '  l l ne  (  usue l l y  l u l l - sce lg )  on  the  n€ te r .
tben Ewitch to tbe 'SlfR' porltlon. Af,ter each najor change ln tunlng
thc nrtor n y hrve to be !ec. l lbr l ted.

Tuna th€ antsnna by al id ing the I /2 '  coppeE pipe tuning stube ln or
out.  " IN'  lncreaees tbe resonant f regu€ncy of ths antenna, 'OUT"
decseaEec tt. Both etube ahould be about tb€ Earn€ length. ff,
.nythtng, the uppor ltub can br up to en lnch longer. lfove th3 EtubB
ebout ll2 to end th€n cbeck th€ met€r. Cont inu€ ln thle rnann€r
untt l  you have th.  I  oer€rt  poeelble r€ldlng on your StfR neter,  You
ehould consider any r€edlng under 1.5 ae sat lsfactory,  undor I .3 aE
very  good ,  and  under  1 .2  ae  e rce l l en t .

l , lovE away from th€ ant€nna aftsr  each tuning adjuetnent.  f f ,  your
body  (o r  Eo rn€one  tha t ' s  he lp tng  you )  l r  t oo  c loee  i t  w i l l  a f t oc t  you r
net€E read I  ngE.
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HALF-LAVE VERIICAL, DIPOLE ( Contlnu.d)

THB FINISHIIIG TOI'CH
tb: .ntonnr ls ron.nhat wsetber proof but you nay tekc sone eddlrd
precautione l f  you rant. A l i t t le et l  lcone seelant, lucb ag ur.d tn
clcar batbtub caul l lng nry b. uced on th€ thr..dE ol thr gltc ' f ' .

Look lng  a t  the  'n l r lng  de ta l l '  l l l ua t ra t lon . . .you  can a lao  Put  lon
rl l  lconc ecalant, or r l l  loonc Er3.!a ln the PVC nut betw.sn th. nut
andl trhsr€ tbe wirgr nake contact with tbe netal locklng ring. Sone
Br. lant nty also be urrd wh.r3 tbc l /2'  tuning atub8 t l lds lnto th3
9t1- bu:hings. A enall  amount of ei l lcone greaee on ths thrceds of
your coax f l t t ings rt l l  help keep out nol l tur3.

The oopper plpc can look very nlce wbln htghly pol lsh:d but l t  won't
-try that way unl i ;E tt  has . PEotectlvs coating. Pol lrh r l tb coeP.E
clciner, - pleattc pot rcrubber, or veEy f lnc Et33l wool. grtb
tboroughly sith dotorgent .ndl watoE. Dry cottrPlstely. Sprey r i th e
clear lacguer.

If you donr t caE. it anyon€ E.aB yguE lntenna, or lf you rrrnt to t!!ka
t t  a i f f t cu l t  to  r r3e  pe ln t  i t .  A  f te t  b lack  or  b lue  ( to  n  tch  th3
rky) wtl l  hclp Drk. t t  ' lnvir lblc' .  Ure a non-netel lc lecqucr or e
leler palnt. OO fOf use n€tal or lcad bared painte. Paint lng rhould
not etiect tbe enttnna's tuning or P.rtornance, as long ar you Prlnt
tt AF:IER lt' a tuned.

PARIS FIIRNSIIIED 9IrH EaCH HAt F-tfAVE DIPOL,E KIT

I
2
2
I
I
2

3 | 4" PVC comprees lon .nTrr

preEoldered 314" coPPer antenna elements
preeoldered Llz" coPPer tunlng stubE
preEoldered FupPort  boom
tength of R(F59/U with SO-239 connector ( V' F.
" f t "  bol ts t t i th waEherE and nuts

o f  . 7 5 )

Par t s  ava i l ab le  f rom:

Panax iE Product ions
PO Box 13O
Parad ise ,  CA 95969
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HALF-I.IAUE VERTICAL DIPOLE
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