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,
high performance, omnidirectional vertical antenna that
is ideal for both home station and portable applications.

HE cofnear antenna has been

ardird o long time. Various

VEIECNS anjoyed populorty an

the amateur VHF and UHE bands
i the eras belone ard after Workd War
Il But the colineor fall out of fovour
whn the Yogl oroy became populer
snca the ke 504 The Yogl's popuarity
15 attnizutabls bo its feature of ghang the
‘st bang for tha Duck, Bul it s a baam
which requiras rotating

With the rise in popuarity of FM
cperation on the VHE and UHF bands
sinca the “7Oe the proliferalion of
commercial amateur rigs, ond the
davelopment of repeater  networis
arcund the counlry. the demand for
ornidiractional onfennos grew apoce
Akt of FM activity is mobile, with a
dagree of bose o homa station
operalion too. For the kahtes oprdcation,
an omndirectional anfanng with gan
offers distinet agdvantages, particulorhy
whare comparafivaly  knw-powernsd
mobile ngs ane used of home.

T gravwth af UHF CB has followad a
Smskcr path, boostes by tha avalabdity
of localy-manutactured  fronscaiverns
saling alongside imparts. Open access
regecters nefned the gronwth of UHF CB,
Hate

A home-constructed ontenng can
Ve you i ucks. Marny constructors
make up O smple growsdoiaone o
coaeial dipoie, which nhave the
advanfage o simplicity,. Howeaver,

something thal offers o respactable
amount of galn and can be assembilad
with Fle more offort 5 o bosus

The colinegr cntenng o ba
dascribed affers conskdancbile goin ond
improved  bandwidth  over  the
conventional graundplane, coasial
dipobz. "3lim Jims' or simikar anfannos, it
Is simple fo cormsfruct ong erect since
It does Not require unNing oF oruning,
and uses cheap, commaonhy avalstle
‘quartar-inch’ RGEE coox

The word colinear maons in line’, tha
elarmonts of the collnaor antonnag Being
placed in Ine, end to and, Two ball
wiinva dipclas ploced end to end and
fad out of pRase make the simplest
wo-alament collirear

_ A l::c-lll'rnea_r ffﬂl_T_l_l_:'I_:a.lt__ _

To maka a coligar antanna from
comial cabla, a number of alemanls,
each an aleciricgl hod wavelangth
kg, are joined togather with thae inner
conductor and the shiekd brod
lrarsposed ot each joint, o3 llustrated
in Figure 1. An aven rumber of slemants
Is required. By fransposing the goans
inmar ond cuter conducions at each jon
sach hall wawve alemeaent 15 fed out of
phase,

[ first ran ocross this form of the
colinear in o schanfifs pubkoation in the
early ‘705, The published poper
dascrived a monsfrows. 400 mehe
ong W04 slemeant amay wsed for a

Fignira L A cooxial cofinear consls
of an even nuinbad of akarments
rmade of coonal cable. soch an
electical half wovalanglth long.,
foined end fo end with the innar
conductor and outer conauchor
fransposed at soch jinl.

EACH FLEMERT
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Fgure 2 Coodal colinears
may be fed at the cenfre.
ot Mustrafed here, or of
the end, which s used in
fhe ontenna described
{sea Figure 3)

EOMH: rodor locatad ot Jicomarea in
Par, usad Tor probing the ioncsphase.
The beamwidih of this wonder wos
raported 1o be just one degres!

The number of alements used
determnings tha gain, and
bondwidth of o cooxlal collingar
antenna. The gain increases by 3di
ovary time you doubla the number of
alarmants. Two alemants providas a gon
ol 238 compored fo o dipohe, fouw
alaments would giva &dB, eight
elemants OdB, etc

For the technically inclined, the
pandwidth is genaraly defined as the
pairt ot which tha galn degrodes due
to phase variations greater than one-
sith i rodians on the end alerments.
You concozikote the Dondwidth from:

bandwidih = 2f/(3n + 1)
whare T i3 the cenfre faquency of
oparction. and ‘n' B the number of
elements in the angy.

Tre intenasting 1Hing |s, i vou use kossy
com. the ontenna’s parformonce
improves without markedly dacraasing
thes Gain o increasng the beamwidih.
Hence tha use of comman-or-gardan
RGHE

Feeding it

You hove Two opportunities ho connect
a eadpoint *o the coaxdal colinedr — in
the midabe, or In tha and Whan cantra
fead, the feading is connected Ocross
the cantre joint, a3 Bustrated in Fgura 2

A% vou Mgy aready oppreciate, this
s o balonced connaction and requirss
abalanced Ine or 0 balun ransformet
to connect unbalonced coaxlal
faadina, Tha feadpoint mpedancea 5o
faw hundred ohims, allowing the uie of
o simpia 41 balun

But feeding o colinear in the middhe
b owloward when you want to mount it
vertically. The feaclirg rmust Come oway
fram the amoy ot dght angles. So
fepcing it from the boftom i the

solution, and you gat o diract match to
50 ohm coad

However, you can't just connact the
coax fo the end of the aray. the
radiation from the elaments wil coupke
onto tha outer conduchor (shield brakd)
of the coox and you get a ‘hot” ina
Thare are vanicus ways 10 CVBrcome
this, but one of the simplast fo
implamant is the oddiion of hwo
groundplane elemants at ight ongles,
a quarter wavelength below the
foadpaint. These groundplane
elements, just like fthose on aQ
conventional quorterwave ground-
plare, are a lew par cant than
a hatt wavelangth tip-to-fip. You con
wse more than fwo If you wish,

Making it

This 5 one of my fovournts do-t-yoursed
arfennas as It's easly made. s not
critical an dimansions, naeds No tuning
adjustments, motches directly fo
S0 ohm coax and goes togather in
quick-smart time. You can buy ol the
bits and rmaka it in lass than o day and
heave it on tha oir tha some evening.

The general arrangement and
dirmansions of on B-alement coool
colineqr amay ane shawn in Figure 3. The
dimanslons shown put the antannda’s
contta frequancy on 436.50Hz for the
FOcm omatew band the dmenslons in
brackets put the onfennc’s cenfra
frequancy on 476.90Hz, the midda of
tha UHF CB band. This makes the oray
of a size which Is readily handied -
about two metras tall for the POom
varsien, and about 18 matres tall for the
UHF CB visrsion.

There are two bond segments
‘rasarved’ on the FOcm amateur band
fior FiA simypias and rapeater openation,
these being 433.025-434975MHz2 and
438,025-439 9TSMHz. Thus, 436.50MHE 13
Ir the mididle.

As | sald earer, eoch elemeant 1§ o
elecrica holl wovelengthlang. That k.

S50 o 338 e Lo

Fiure 3. The genaral form of the UHF

coaxial colinear anfenna descitad
Mﬂmbma'ssmmm‘?hﬂm
amatew band and the UHF C8 bond
{in brockafs)

the velkecily foctor of the coax rust e
takan into aocount. As alectromognatic
anergy tronels siower in the delectic of
the cocxiol coble, o wovelangih is
physicoly shorfer. Tha velociy foctor of
common RG58 is opproximalaly
D45 066,

i it fortunate that the bandwidth of
the colinear i quite brood - about
ASMHz, of arcund B per cent — a3 fthis
akows plenty of folronce in the
cirnensions, Around phus/mings S,
ochuaiy.

Buy Ihree mefres of RGSBCU comx
and get good quality coble. such as
one with a "MIL-C-17F specification (IT's

oftan raferred to as "RGSECU
Ci Ratalars such as Dick
Smilth Electronlics, Captain

Communications and Emfronics comy
sultable REEE, In addition, you will nead
SC0mm of 9.5mem o 127mm diametes
heatehrink tubing and about 50mm of
Audrrn ectshink.

As you would oppreciote, the
colingar s not seif-supporting ITs
distincty floppy. To hold it up, attoch it
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to any non-conducting support.
Cevwling rod from your local hordhwang
store s great for this job and if comes
in standard two matre lengths. which ks
just right. Choose 127mm or 9mm
diomater dowel fo sult yoursslf,

Mow, go through the following
procedurs stap by stap and youll find
-,,rcu colinear goas together quite

nrmwﬂ first thing to do s prepore
the colinecar’s support, uwsing a 127mm
o Ternm diarmater wooden dowel rod.
This 1z chaap., ready mcqrnbia and
strong encugh for the job. The dowel
should be thorcughly secked with on
outdoar wood stain of inseed of, paying
particular attention to the ends. Sland
It Qside to dry properdy.

ZNow tor The colineor itself. The
“working” length of each elemant is the
distance Datwean the ends of the brasd
To srnpify matters, ard to allow for the
odd arror, cut eight langths of BG5S,
each 280mm kong for the 70om
cirmateur band, or 230mm kg Tor The
UFF CB bond These lengths moke
ollowance for cutting ond siipping
bock the ends of the slemants to make
the oints

J)Prepora each and of seven
alemants, and only ona end of the
aighth elernant, os detalled in Figure 4.
Tha aighth slement wil bacama the
‘top' alement of the antenna.

Cut the coox's outer sheath Wmm
bock from tha end ysng a biund
penknife or hobby knife. It should be
blunt 3o as 1o avold nicking the shiekd
brakd here. Do nof unroved the shisld
brald,

dr Mo cut the braid, this time using
& sharp kedfe, Brnen back from the end
Take care not to cut through the
delaciic o tha cenhe conductor.
Combinad we of a shap knife and
sharp, pointed sidecutfers con be
aeffective and result in o neat cut.

51 Met, cut back the dietectric Brim
back from the end to expose the
centre conductor. Do this corefuly so
you dont nick the stranced centre
corductor wies. Otherwise, later you
may get o break in the cenfre
conductorn, of o stray strand moy short
e joint. Either wory, your antenna won't
work properhy,

&)With tha ands of all the alameants
prepared a5 per Fgure 4, now tin the
exposed canfra conductor and shiald
bigid on each Usa 4 hat Fon patarably
a femperature controled type, A fiat-
faced (spode’) tip is best for this job.
Apply the Hip 1o tha part 10 ba tinned
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Figura 4. Fach glement is cut from o
péece of eS8 50 ohm cooxig! coble
and fhe end pveparad ke this

for o few seconds lo heal i, then apply
the sokder. Use thin gaugs, rasin-cored
soicdar, But remember 1o only opply
encugh solder to kghtly ‘wet the
CONQUCTOrs.

FiMow o solder the alaments
togethar, Frst siip o 35-40mm langth of
Fomm or 127mm Siameater heatshink
an aach elament Soldar the elemants
togatfed, &nd 1 nd, G5 sherw in Fgue
5 With ecch jont, after it has cooled,
apply siicons saclont 10 the area of the
it B seal i, thn, wihiks the Sleores i
shll pRastics, sip tha Meatshink tubing over
The joent and apply 0 biast of hot ol (hoir
dryers are great for this) But don't
overds the hof air, though, of you'ra
liwahy to softan the cuter sheath of the
coox and possibly domage it

The top element neads fto Do
sealed. Apply & dob of dicone seakant
ta it gip on a 30-40mm length of
Sadrnmn Peatsheirg wihile s st soff, then
appdy a short ibiost of Rot air fo sheink

n ploce.

#1The naxt step i 1o attach what
youve just complated 1o ity suppon,
Plostic zip-up coble ties ara grect for
this, a5 ara the plastic rig-lock thes that
come with pockefs of garboge bags.
Tha the colinear fo the dowel starting
wilh the top elerment, putting a fis either
side of eqch wint. The lop alement
shoukd pe tied about S0mm below the
top end. The other akaments should De
mlar e oints,

Whis the colinear should be laid
straight when tying it fo the dowel, dort
apply oo much tension fo oved
frachuing the soldenng at the joints.
Dot depend on the Bealshrink for

meschonical suppor?, its phire puipose
1§ pratection.

ICINow for the fesdpoint ang
Groundpans. You'l Bdve a short length
of RE5E left over. Attach a suitabe in-
e conrecton, such os g BNC male, o
ona and and prapora tha other end as
per Figure 4

Measure back along the cobila, from
tha ard of the shield broid, o cuarke:
wivelangth (this time, Tree spoce’
wiwalangtn), For the 7Oom ameateyr
pand, this is POmene for the UHF OB
ared, 155mm. Mark this point,

Lsing o olurt knite, or carefuly using
a shap ke, make fwo cuts cecund the
cable’s outer sheoth, eoch o few
rrifirmatras eittar sde of this pont, S8
the sheath batwesn the hwo cuts and
remove the secton fo exposs the shislkd
braid Using a hot inon quickly and ighily
finthe braid Sip two 30-40mm langths
of &dmm diormater haatshrink down the
cable, plocing tham athe: sde of the
axposed shield orald

HPCut twio lengths of tinned coppas
wie Of Draring rod fo siza eoch 340mm
ggr:lor tha POcm amaleur bandg, and

m kang for the UHF CB band (see
Figara 3% I you're using finned conpbes
wie. straighten it first. This can be done
by clamging ona end Ina vise, graspirg
The offer end with o poir of plhers and
gargy it o good tugy 1 will ow 0 bit affer
you fake it out af the vise, but than you
can strgighten t aasty by kand, Tin the
centra of sach groundolons aameant,

2 Mow attach he prapared cotile 1o
the teedooint, making & olrt os per
Figure &, Seol it and cover it with
haatshrire. Put o ftie edthar side of the

Figure 5 Eoch joint batwoan the
aiamants, and the joint ot the
fesdooint, & mode ke s

24 RADIO EXPERIMENTER'S HANDBOOK



Figure & You make the groundoions i s manner Be sure fo horoughly
st the area of the exposed Broldl af desonbed it e fexd,

it e hold i sacuraly fo the dowsl

Mow, temporarily tie the coax o the
dowal neal the exposes shiels prod.
Thig will secure it whie you attach tha
grouncpiong elamants. Posiion eoch
grouncpiang elemeant on the exposed
braac ondd soldes tham in place at right
angles te each olher Toke core 1o
wider them proparly but not fo
domage 1ho coox eithar (o hot iron
with o spode tio is Best for this)

131 when the joint & cool, take off the

PARTS LIST

Twer retras of RESBCU (WIL-C-TFF
prafemad)

EOCmm of 3.5 or 127 mm
darneter heatsbnrk

Omm ol &dmmn healshnink

indne coox connector o sult
(BNG suggostad)

P..':,:"Drnm ol B gouge tinnad
copper wite of brazing rod
Two motre length of 127 mm o

19 rem dicrmeter dowel
Fiva or sx cable ties
Scone sealant

Soloar _
| Outaoor wood stain o inseed of_|
1

"TOOLS YOU'LL NEED
Sharp penknife o "hoblny” knibe
Sharp, poinled sidecuttans
Soldening Iron, praterably
remnaraturg conircled

Sl miltng spanees

Bolr of naade-nose o J

temporary tes ond apoly a itthe dicone
saalant cround the groundoiane joint,
Wihike the silcona is sl plastic, s the
tero pisces of hoatshink ubing along
to cover the groundplane oint and
cpply a blast of kot ain Afterwards.
cover tha foint thoroughly with siscore
saciant (you don’t want watar getting
rita the coox)

IdYPut ties around the dowel and
coor, aither side of the grouncpione,
thien another fie a ittle balow Tho
groundgkane fo secure the fiying lead,
kecning o siack 'kKnk' inthe coibla 5o that
ary terslan s takon by the Dothom.
st the

IByLast of all, pul some ot of cop
avir the top end of tha gowel and ssal
it to prevent it owaathedirg. A domp
dowel degrades the colinear's
LR ormance, $0 use a rubbar furritune
oung of the gt size. O, o short length
of healshrink tuoing of the rgh
diarnater, tied off and shunk in ploce,

That cormplotes the construction Now
toarect it As indhvidual circumsioncas
vary wickaly, i just! give a few nints and
tipss.

The botlom and of the dowel can be
clemped 10 the fop of o mast usng
hosa or muffler clamps that are
fightenad  with o worm-drive
mechorsm, Use two clamgs spoced
apart o lithe to properly support the
el

Tre fesdine ffom yvour collingor o
year g should e a good quality, kow-
loss oo, The konge dicmetes Thalf-insh
variety is readiy ovgiloble, ang
atlordable. For these fragquancias,

though i17s Detier to pay maore and get
0 ool with the Iowest-Hoss Beldan 9913
it ther 2s® of the Nasdbie Podfanch cobles
around and it's stocked by Dick Smeth
Blechanics Youe naxt best choica
woukd be ‘RG21 loom’. which 5 olso
auaikable from Dick Smith Elecironics

You must mount the colneor wel
clegr of other wvertical structures,
particularly il they're matallc, The
antenna described s readty mountes
on a standord TV chimnogy maounl, o
avan a borge-Doard mount

Performance

A esght elarment array ke this hos 9dB
of gaon over o dipoke. Your 10 watt rig
will sound like an BO watt g on o Sim
Jimm, or ke @ 133D watt ng on g
groundplone - s cheap gainl A
trarsistor power omp 1o oke your r's
ouiput from 1OW up to BO- o W20
wiatts wil Coat you 52 per wath of more,
5o this collinear costs chout one-tenth
the price of o power omE 50, how
much power wil i 1oke? As much as
you're legally chawad to wun 'up Tha
slick”

i wou e in o valley and hape this
antanna wil oot vou oul’, azpect the
uraxpactad it may moks things worse
becousa of it% kw radaton ang's,. Tha
goin is achitved by comprassing the
wvartical rodialion angle Try L 0 you
don't get the mprowament expected,
chop off the too four alamants and bry
agan. If sounds weird, bt | kncw of ona
conshuchorn wha succasshuly peeformed
this oparation, 1o his uepese, but not
ming!

I have miode  wanous  versions of
cotug! collneors over the years, for
Both tamporary, parmanant and
portabe applcations, A portable
cofinear B eosly moade by bhang or
foping the coax elerments and leoad
cable to alengih of hemp rope Inuse,
the lop end of 1he ope i hed of 1o
somathing sutable, e o free branch
of othed formn Of CSkyhook’, anc T
botlom end 5 either ted down or
waighted so thal the aray 5 held
wirrtioal, Wihan nob im use, fust roll it up

I've made four-element coax
colinears for Zm, i both “ed’ ard
portabie versions, an gight-alemeant
ceantra-fed harzontal monstar some 15
ettt long for s ratras, ond UHF
warsions ranging from o four-element
job for meobike wse 1o o B olement
phalic syrmbol neary four medras o8, @
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