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How to build
a high gain vertical antenna

for the UHF amateur
or CB bands

You can use low-cost coaxial cable to make a simple,
_hlgh performance, omnidirectional vertical antenna that
is ideal for both home station and portable applications.

HE cofnesar anfenna hos bean
araurd g long time, Variows
versons anjoyed popularty on
the amateuwr VHF and UHE bonds
ir the aras Defone ard after Workd War
. Buf the cofineor fell out of fovour
when the Yogi arroy becamea populor
snca he late 505 The Yogi's popularity
5 Qimibutable to its feature of ghving the
‘Dzst o for fha puck’ But it & a baam
which requiras rotafing
With the rise in populority of FM
speration on the VHE aond UHF bands
gince the "¢ the prolferalion of
commercial amateur rigs. and the
davelopmant of repecater nabworks
arcund the couniry, the daemand for
cmnidirecticnal ortennos grew apoce
Akt of FM activity 5 mobile, with a
degree of base or home station
operaticn oo, For the katter oppdcation,
an omrecrechonal anfenng with gain
offers distinct odvantages, particularhy
where comparatively  w-powerad
moile figs ore wsed of homea
Tre growth of UKF CB has followed a
simeor path, boosted by the avalabdity
of cok-manufactured  fronsceiverns
salling clongside imports. Open occess
repeaterns hedped the growth of UHF CR,
Fow
A home-constructad ontenna con
e you big bucks, Mary constructors
makeé up o smple grousdoione of
coarial dipoie, which have the
advantage of simplicity,. Howsavar,

something thal offers o respactable
amaount of goln and coan be assambled
with Ftie more atfion 5 o bosus.

The ocolinear onfenna o Ba
clascritesd offers corcskderoble gon ond
improved bandwidth  over  the
comnventional groundplane, coaxial
b, Slirn Jiems' o sirmikar antannas, it
Is simpbe fo consfruct ana arect snce
It doas not require TURIRG oF DIURifg,
ard yses cheap, commonly avalksble
‘auartar-inch’ HSEE coox

The weoard colinear mzans inling’, the
ehaments of the colineor anfeninag being
placad in bne, end o0 end, Two balf
wind dipohas plocaed end to end and
fed out of phase moke tha simplast
fwo-alamant colllmaar

_ A collinear ﬁnl_'r_l__ coax

T make a colinggar anfanng friom
oomedl cobla, 0 number of slemans,
each an eeciical hod wavalength
long. are joined togather with tha inner
conductor and the shiekd brod
Irareposed ot each joint, a3 llustroted
ir Figure 1. A evan rumiber of slemeants
I5 roquiresd. By fransposing the ooons
inmar o coter conduction at each pn,
each hall wovd alemant 15 fed auf of
prcse,

I first ron ocress this form of the
collinear it o schantife publootion i the
early 7035 The published poper
dascribed o monsfrows, 400 mete
ong. 04 element aray wsed for g

Figura L A coowial colnaar consisls
of an even numbar of elaments
rmade of cooxal caoble. sach an
evecirical half wovalergth long,
Jonad and fo end with the innar
conduchor and outer concuchor
fransposed al aach fodinl.

EilH FLFMERT
AN EVEM HUMBER g
BF MLEURNT: i
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Fgure 2 Coodal colinears
may ba fed at the cenfra,
o Bustrofed hare, or of
the end, which i used in
fha anlanng cescnibad
{soa Figure 3)

SOMHz rodar located ot Jcomarca in
Peru, wead for probing the onosphang.
Tha beamwidih of this wondsr wos
raparted 1o Be just one degraa!

The number of aleameants wsed
determines tha goin, beomwidth and
bondwidth of o coaxlal colinear
antenna. Tha gain increcsas by 3d8
avary Hme you doubla the number of
eharmants. Two alemants proddes O Qo
of 248 compomd to o dipole, four
alaments would give &dB. elght
elemants Sdi, atc

For the technically inclined, the
bandwidth is gareraly defined a3 the
point ot which the gaoln degrodes due
to phase variations greater than ane-
sieth pi radiang on the and ehermanis.
You concoaloulkate the bandwidih from:

bondwidth = /{30 + 1)
whara T i tha canfre frequency of
operction. and n' & the number of
alemants o tha affdy.

Tra intanasting thing Is, if vou use losty
com, the antenna’s performance
improves without markedly decreasing
tha gain o increasng the baamwidih.
Hence the usa of CommMon-or-garden
(=t

Feeding it

¥ou hove fwo opportunities fo connact
a feespoint o the cooadal colinedr —in
the rmidabe, or In tha and Whan canfra
fed, the feading s conmectsg ocross
the canitre joint, a3 Bustrated In Rgura 2

A4 you may aready oppraciate, this
is 0 balanced connaction and requires
abakanced Ine or 0 bolun ronsformme:
ta connect unbalanced coaxial
faading, The feadpoint mpadance 50
faw hundred ohims, alowing the use of
a simpe 41 balun

But feedng o colinear in tha middle
Iy arwioward whiar you wanl to mount it
vertically. The foaclirg Miust Come Cwiay
from the amoy of rAght angles. So,
feadng i from the bottom is the

solution. and you get a diract match fo
S0 ohm coad

However, you con't just connact the
coax fo the end of the aray. the
radiaticn from the elemants wil couse
onto the outer conduchor (shisld brald)
af the coox and you get a ‘hol’ ina.
There Ore wanous woys 1o owvercomse
this, but one of the simplast o
Implamnant is the oddifion of two
groundpiane alements at rght angles,
o quarter wovelengih below the
foadpoint. These groundplane
alemeants, just like fhose on a
comventional quarfersave ground-
plare, are o few par cant T
a hatf tip-to-tip. You con
wsa more thon two If you wish,

Making It

This i& one of my favourite do-it-yoursed
onfennas as It's easity made. & not
critical on dimensions, needs no tuning
adjustments, matchas directly to
S50 ohm coox and goes togather in
quick-smart firme. You can buy all The
bits and rmake [f in kess than o day and
have it on tha oir tha some evening.

Tha general arrangemeant and
dimansions of on B-element coandol
colinear amay one shawn In Fgure 3. The
dimanslons shown put the antenna’s
centra fraquency on 436.50MHz for the
70cm omatew band the dmanslons in
brockets put the onfennc’s centme
frequancy on 476.9MHz. the middle of
the UHF CB band. This makes tha amay
of o size which Is readily handied -
about hwo matras tall for the F0om
varsion and about 18 meatras tall for the
UHF CB version

Thare arée two bond segments
‘rasarved’ on the M0cm amateur band
for FM simplex and repecter operation,
these being 433.025-434 975MHz ond
438.025-439 97T5MHz. Thus, 4346.50MHE 13
ir thee midicle.

As | said earker, each alement & an
electrical holf wovelangth long. That ks,

H:l.ra.l The genaral form of the UHF

antenng descnbad
masmfm:mmﬁn
amatauwr Band cand the UHF CF bond
{in brackals)

the vaiocily foctor of the coax rmust be
taken into account. As slecromognatic
energy tronets siower in the dislacic of
the coaial cobde, o wovelength is
sharter. Tha valoctty foctor of
common RGS58 Is opproximalely
Q65056
it is fortunate that the bandwidth of
tha colinear ks quite biood - about
A5MHz, or around 8 per cent - o3 this
olows plenty of foleronce in tha
chmensions. Around phus/minugs Smim,
actuaiy.
Buy three matras of RGHECU coax
and get good quality cobile. such as
one with a "MIL-C-T7F specification (F's

often raferred to as RGSACU
Ratalers such as Cick
Srnilth Elactionlos, Coaptain

Communications and Emtronics comy
sultable RGSE, In addiflon, you will nead
EO0mim of 9.5mm of 127mm diarnates
hesatshirink tubing and about 50mm of
dudrmrn mesotsheink

As you would oppreciate, the
colingar 18 ot self-supporting: It's
distinctly foppy. To hold it up, attoch it

naniA FYPERIMENTER'S HANDBOOK 23
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feading it from the boffom is the electrical holl wovelength long. That ks
RADIO EXPERIMENTER'S HANDBOOK 23

Page three

to any non-conducting supporf.
Dvwaling rod from your looal hondhwiong
store s great for this job and if comas
in stondiard two metre lengths. which s
just right. Choosa T27mm or mm
giomater dowel fo sut yoursalf,

Mow. go throogh the lallewing
procedurs step by step and youll find
your coflinear goas topether quite
aasihy,

I};'Iheuaﬁ- first thirgg 1o G0 8 prepore
thie collinear’s suppart. using o 127mm
o 1ermm diamater wooden dowed rod
Thiz is chaap reodhy wci_rﬂbia Faly's)
strong ancugh for the job. The dowel
should be thoroughly secked with on
outdoor wood stain of Enseed o paying
particulor altention to the ends. Stand
it gside 1o dry propedty.

Z)MNow for the colinbor itselfl. The
wiorking” length of eoch elemant is the
distance patwean the ends of the brod
To smpify matters, and to aiow for the
odd arror, cut eight lengths of RGES,
sach 250mm kong for the 70om
cirmateur Band, or 230mm kargg Tor tha
UFF CB baond Thesa lengths moke
allowance for cufting ond shhipping
baock the ends of the elemants to make
e oints

3)Prepara each end of seven
alemeants, and only ona end of the
akghth aternent, ot datailed in Figure 4,
Tha aighth etemant wll bacome the
‘top’ aament of the anfenna.

Cut the coox's ouber shaoth Wmm
bock from thae end wing a bBlund
peniknfe or hobby knife. It should be
Blunt 5o as to avold nicking fhe shisld
brokd here. Do nof unrgved the shisdd
brald,

4)Mow cut the braid, this time using
a sharp knife, Brom bock froms tha and
Take came not to cub bhrough the
dedactic o the cantfe oohduchos
Combinad use of g sharp knife ond
sharp, poinfed sdacutfers con be
affective and result in o neat cut.

5)Next, cut back the dislactric Brmm
back from ther and to expose the
centre conductor. Do this corefuly so
you don't nick the siranded centre
corductor wires. Othanwise, later you
may gat a break in the cenfre
conductor, of a stray strand maoy short
i joind. Either way, your antenna won't
Wik propafhy,

&) 'With the ands of oll the elements
prepared as per Agure 4, now tin the
axposed canfra conductor and shiald

L e Tl S R s e ]

CESTINCY NOPOY. 1O NOAD 1T U, QTTRCn

OUTER SHlATH
N\ e
A
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Figura 4. Boach alsment is cut from o
e of 58 50 olhm cooua! coblp
and fhe ends prepared e Hhis

for o few seconds 1o haal if, than apphy
the scdder. Usa thin gaugs, rasin-corad
scider. But remember o only opply
anough solder to Nghty ‘wel tne
CONOUCTON.

FiMow fo solder the alemeants
together, First siip 0 35-40mm langth of
2.omm or 127mm Siameter heotshrink
on acch element. Soldar the elamants
togathor, end 1o end, as shown in Fgure
5 With ecch joint, affer it has cooled,
apply siicona saolont 1o the area of the
joint b sealit, than, whiks 1he slcone s
sl prastic, i the haatshink tubing ower
the joint and apply a biast of hot air (hair
dryars are great for this) But dont
overds the hod ain though, of you'ra
flikahy fo softan the cuter sheoth of 1ha
coax and possinly domaoge it

STre top element neads to Do
saaled. Apply o dob of slicone seakant
1o it dip on a 30-L0mm lengih of
Aadrmrn Peartshrire: wihile s st soff, then
apply 0 short Siost of hot air to shrink it
n i
P The next step & fo alach what
vouve just completad o ils support,
Flostic zip-up coble fies are gract for
tric, as ara the plastic rig-lock tias that
come with pockets of garoage Dogs.
T the colinear 1o the dowel starfing
with the top slement, putting a tia either
sicte of each oint, The fop slament
should pe fied about S0mm below the
top end. The other alerments should oe
near fhe joints

Whie the colinedr should be koid
straight when tying if 1o the dowel, don't
apply oo much tension to awod
fracturing tha solderng at the joints
Dor't depend on the Realshrink for

mschonical support, its prire purpose
5 protechion

INow for the fesdpolnt and
groundplana. You'll have a short length
of RE58 left over, Attach a suitaibie in-
e conrechon, such as a BNC mala, 1o
ona and ard propare the othar and as
pear Figure 4,

Measure Bock along the coble, from
ther ervd of the shield broid, o guarter
wirvelangth (this time, Tree poce’
wovelangtnd For the 7Oem omatew
cand, this is WO for the UHF CB
eand, 155mm. Mark this point

Lsing o blunt knife, or carafuly using
a shap anvfie, make twio cuts around the
cabks’s outer shecth, eoch o few
rridirrvaires aitter gde of this point, S8
the shaath batwean the hwo cuts and
remewe the sachon 1o exposs The shislks
beaid Using a het ron, quickly and Sghily
tin the brad Sip two 30-40mm langths
of &drmm charmater hectshrink down the
cable, placing tham either side of the
exposed shield raid

N Cut twio lengths of tinned coppaes
wire Of Drazing rod 1o slze: eoch 380mm

for the 20cm amatewr bang, arg
m long for the UHF CB band (see
Figura 3) If you're using tinned copper
witg. straighten it first, This conbe gora
By clamging ona end in g visa, i
the offer end with a pair of plers and
gihving it o good tug I will bow g bit after
v foke i out of the vise, but than you
can straighten it easty by kand. Tin tha
centre of eoch groundplone eameant.

12 Mo attach the prepored catile 1o
the feedooint, making < oint cs per
Figura 5. Sedl it and cover it with
hesrcatshrires. Put @ fie either side of the

SOLDER: Foewra B Eoch nint Bahwaan Mha
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prepared o5 per Figure 4, now fin the
exposed canfrg conductor and shiald
broid on eoach. Usa a hot iron, praterably
o tamparature controled type. A flat-
faced (spoda’) tip is bast for this job.
Apgply the fip to tha part 10 be finned

(-

SOLDER:

Figure 5 Eoch joint between
feadpoint, & made Be this

24 RADIO EXPERIMENTER'S HAMDBOOK
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Figure & You moke fhe groundplione in fus manner Ba sure fo thomoughly
wal the area of the exposed brold as described in the fex!,

joint to hold it sacuraly 1o the dowel

Mo, temporarily the the coax to the
dowal neor the exposed shiedd Drad.
Tris will secure it whila yiou attach thi
groundplane elaments. Position each
grouncpione element on the enpose
broacd o solcier them in flace ot nght
angkes to each olher. Take core 1o
solder them propasrly but mot to
domage 1he coox aither {a hot ron
with 0 spode tip is Dest lor this)

13) When the joint 5 cool, take off the

PARTS LIST

Two rratras of RESECU (MIL-C-IFF
peelanmad)

OO mm of 9.5 or 127 mim
darmeter heotshnrk

O rnm of ddmn heolshning

ke coox connactorn to sult
{BNC suggested)

BOCHenm of 18 gouge tinnaed
coppar wine o brazing rod

Two matre length of 127 mim o
1% e cliasrmated dowsl

Five o 55 cobke ties

Shcome sealant

Sodcar _
| Outdoor wood stain or knsaed of |

temponary Hes ond apely a itte sicore
saclant cround e groundolons jeint,
Wihike the silcona is shill plashic, sk tha
two pieces of heotshrink tubing along
to cover the groundplanse joint and
apply o blast of kot air, Afterwands,
cover tha joint thoroughty wilh sikcon:
saghant (you don't want wotar getfing
rita e coox)

KYPut ties around the dowel and
coax, aither sice of the groundplane,
thixn anoiher fie o it below 1Po
groundokane to secuie the fiying lead,
kroving o siock Kne inthe coible so that
ary tersion s foken by the bottom-
st The

IHiLast of all, put somea ot of cop
cver The oo end of the cowel and saal
it to prevant it woathering. A domp
dowel degradoes the colinear's
performance, s0 use g rubbear furnitund
burg of the right size. Or, a short lemgth
of heatshrink tubing of the nght
digrmeter, tlied off ard hrunk In ploce,

That comphotos the construsion Mow
to erect it As indhvicual circumstances
vory widkaty, I'il just give g few hints and
tips,

The boHom and of the dowsl con be
ciomped 1o the fop of o mast using
hose or muffler clomps that ane
fightenad with o  worm-drive

thaugh, it's betier to poy mare and get
o oobie with the lowest-Hoss Beldan 0913
it 1 Bama® of T Necdbla besdanch cablag
around and it's stocked Dy ok Smeth
Blactonics Youhe nest best choica
wodld be "REZL foarmy. which g oka
available from Dick Smith Elacironics

You must mount the Colnear wel
clegr of ofher vertical sfructures,
porticularhy it they're meatalks,  The
antenng described is readly mounted
on a standord TV chimnay mawnl, o
avan a DHTQE-DD{HCF ot

Performance

Ar edght edarment arroy ke this has 9dB
of gain over o dipole. Your 10 watl rig
will sound like an BO walt ng on o Him
Jim, or like o 100 watt ng on g
groundplane - it's cheap gaird A
trarsishon powar armp 10 hake your s
ouiput from KOW up to BO- or 100
waatts will cost yau 52 per watt of mane,
&0 this collinear costs about one-tenth
the price of o power omp 50, how
ruch powed will it toke? As much as
you're legally cwad to omun ‘U 1he
slick’

H wou ve in o valley and hooes th
antenng wil 'Got you oul’, Sapeot th
unaxpeched it may moke things worse
becousa of its bw radiahon dnga, Tha
gain it achieved by comprassing the
vartical radiabion angke Try it B you
don't get the improvernent expected,
chop off the top fow alemants and try
agan. It SoUNGS wernd, bt Lknow of ona
corshructorn who succassfully performed
this Sporation, 1o kg sueeasn, bub not
mined

| hipvd e wonous  ywersons of
comis! collmects over the yeors for
Bolh tamporary, parmanant and
portabe applications. A porfable
cofinear B easly moade by hng or
foping the coox eements and leod
cable to alengih of hemp rope Inuse,
the lop end of 1he rope ik tied off 1o
somafhing sutable, ke o frae branch
of othar form of Cskybaos’, and Thd
bottom end & ether lied down or
waighted so lhal the omoy 5 held
vartical, Whan not in e, sl roll it up
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| Buigoor wood stan or iseed 6 _|

’ |
"TOOLS YOU'LL NEED |
Sharp penknife of “hobby” kiite
Sharp, pointed sidacuttars
Soldering iron, proterably
| tomparatura coniraiad

Emall shiffing spandar
Foir of noodia-nase piers J

Rhose or muffler clamps that are
fightenad with o  worm-arive
mechonism, Use two clamps spoced
apart o lithe to properly supoort the
dowel,

Tre faeding from ywour colingor 1o
yoaarr rag sl e 0 good qualihy, kow-
kss oo, The longe diametas Thalf-inch
variety s readily ovoiloble, and
affordables, For these fraquancies

waighted 50 Ihat the omoy 5 held
vartical, Whah not in e, sl roll if up

I've maode four-element coax
collingars for 2m, of Both “heed’ ard
porfaiie versions, an elght-alemeant
cenlfa-fad hofrontal rmonslar same 15
rmettas long for s malires, andg UHF
versicns ranging from o four-elemeant
job for mobile uke 10 o K alemant
phalic symbol nearky four metras ol &

RADID EXPERIMENTER"S HANDBOOK 25
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