How to build
a high gain vertical antenna

for the UHF amateur
or CB bands

‘fuu 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.

versons enjoyed popularty on

the amataur VHF and UHF bands
in thiz eros Defone and after World Wiar
. Bul the colfineor fell out of fowvour
when the Yogl arroy became populor
since the kate ‘505 The Yogl's popularity
is attiibutabls to its feoture of o Hres
‘best bang for the buck’. But it & a beam
which requires rotaling.

With the rise in popuanity of FM
gperation on the VHF and UHF bands
timca the “TOs the prolferation of
commercial amateur rigs. and the
davelopment of repeater  nehworis
arcund the couniry. the demand for
omnidirecticnal antennas grew
Aot of FM activilty is mobile, with a
degree of base or home shotion
operation foo. For the ahher oppication,
an omnidrectional anfenna with gain
offers distinct advantages. particularty
whare comporativaly  kew-powered
mobile figs are ysed of home.

T groneth of UHF CB hos followead a
simdar path, boosted by tha avalabiiby
aof localy-manufactured fronscaivers
saling clongside imparts. Opan access
lr'e.namauha‘padmgmmﬂf LUHF CB,
O,

A homea-constructad antenno con
Ve you Big bucks. Mony consfructorns
make up a simple groundpione o
cooxial dipole, which have the
odvanfage of simplicity. However,

HE coiineor antfenna has been
arcund a long time. Various

something fthat offers o respactoble
amount of gain and can e assembiled
with e more afion s o boous.

The colinear onfenna o be
dascribed offers corskcercble goin and
improved  bandwidth  owver  the
conventional groundplane, coaxiol
dipcde, "Sirn Jiens' o sirmilar anfannos, it
Is simple o construct and aract since
it does not require Tuning oF oruning,
and uses cheqp, cormmonhy avelste
‘quarta-inch’ RESE coox

The word colinear maans ‘in lina’, the
elaments of the colineor anfenna being
paced in lne, end to end, Two half
wonve dipoles ploced end to end and
fad out of phase moke Tha simplast
Twio-alameant collnaar.

A collinear from coax

To make a colireear anfanna from
oomidl cabbe, O numbBer of alemanits,
each on electicol hall wovelangth
kg, e joined toggather with tha inner
conductor and the shiekd browd
trareposed of each joint, a3 llustrated
in Figure 1 An even rumber of slemants
s required. By fransposing the coox's
inmar and outer conducion at each jon,
aach half woe alement is fed aub of
prcse,

I first ron ocrose this form of the
colinear in o schantifc publootion in ths
earty "70s The published poper
dascribed o monsfrows, 400 meate
long, W04 slement amay used for a

Figure L A coowial colinsar conssls
of an even number of alsments
rmade of cooxky coble, aoch an
edectical half wovelength long.

joinad and fo end with the innar
Sonaucha and outer conducor

fransposed af ecch joint.

EACH ELEMERT
(/%)




SOMH2 rodor located at Jcomarnca in
Pary, utad for prabing the bnosphaene.
The beaomwidih of this wonder wos
reportad 1o Ba just one

The number of alemants used
determines tha goin. beomwidih and
bondwidth of o coaxol collinear
antenna. The gain increases by 3di
ey time you doubla tha number of
glarmants. Two alemants provides agan
of 338 comporad to a dipole, four
alemants would give 4dB, elght
elemants 9dB, etc

For the technically inclined, the
bancwidih is geraraly defined a3 the
paint ot which the gain degrodes due
to phase varlations greater thon one-
sieth i rodkans on the and alermnents.
You con colculate the bandwidih from:

bandwidth = 2f/{3n + T)
whera T is the cenfre frequency of
cparction. ond n' b the number of
elemants in the amay.

The infanasting thing Is, if vou use lossy
coox, the orfenna’s performonce
improves withcut markedly decreasing
Hha Gain of increasng the beanwidin
Hence tha use of common-or-garden
RG5E

Feeding it

¥ou have two opportunities to connect
a feadpoint o the comdal colingdr — in
the middie, of in tha and Whan canfra
fed, the feading | conmectad ocross
the cenitra joint, a3 Bustrated In Agure 2.

As you may areody oppreciate, this
i o balanced connaction and requires
a balonced line or @ bobun transformes
fo connect unbalonced coaxial
fsading. The feadpoint impedanca B o
tew hundred ohms, allowing tha use of
a simpig 41 balun.

But feedng a colinear in the middle
Is owloward when you wanl o mount i
vertically. The fessdire st Comme chwioy
fram the arroy ot anghas. 30,
fepding it from the iy the

rouUncpione

a quarter wovelangth below e
feedpoint. These groundplane
alements., just like fthose on Q

have It on tha air the same evening.
The general arrangemsant and
dirmansions of on B-glarmeant coomdol

‘resarved’ on the FOcm band
fior FAA simiplax and nspeater
thess 430025-434 975MHz and

Ag | sakd sarker, aoch alament is an
alecirical holf wovelength long. That ks,

physicolly shorfer. The velocity factor of
common RGS8 is approximately
CLb5-00 56,

it ks fortunate that the bandwidth of

oftan referred to as ‘RGSECU
Ratallars such as Dick
Smilth Electronics, Captaln

Communications and Emtronics comy
suitabile PGSR In addition, you will nead
SO0mm of 9.5mm o 127mm diarmeter
heatshrink tubing and about 50mm of
Sudrmirn haahshrink

As you would oppreciate, the
colinear & not seif-supporting its
distinctty flioppy. To hold it up, attoch it
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to any non-conducting support.
Dowaling rod from your Iocal hardwarns
sfore is great for this job and it comes
in stordiard two medre lengths, which ks
just right. Choosa 127mm or 19mm
diomater dowel, 1o sult yoursalf,

Mow., go through the following
procedure step by step ond youl find
yvour colinear goas fogether Guite
sy,

I}F?Emfmegmmuptm
the collinear’s support, using o T27mm
o 1emm diarmater wooden dowel 1od.
This is chaeap. readly mu:!rtﬂblﬁ and
strong ancugh for the job. Tha dowel
shouid be thorcughly secled with on
outdoor wood stainor inseed od paying
particular attention to the ands. Stand
it aside to dry propeddy.

2Now for the colineor itsell. The
working' length of eoch elemeant i5 the
distance batween the ends of the broid
To simgify matters, and to aliow for the
odd erof, cut eight lengths of RGES,
aach 280mm long for the F0om
armateur band. or 230mm kong Tor the
UFF CB band These lengths moke
alowonce for cutting ond stipping
back the ands of the slemeants to moke
tha joints

J)Prepora each and of saven
elements, and only ona end of the
aighth elerment, os detalled in Fgure 4.
Tha aighth elemeant wll becorma the
‘top” akamant of the anfanna.

Cut the coox's oubter sheoth mm
bock from tha end wing a blunt
penknife or hobby lnife. It should bae
blunit 5o as to avold nicking the shield
brold here. Do not unrgvel the shisdd
braid,

J¥Mow cut the braid, this time using
4 sharp knda, 8rm back from the and
Take cora not fo cut through the
dhelactric 1o tha ocante Sonductor.
Combinad we of a sharp knife and
sharp, pointed sdecutters con be
aeffective and result in o neat cut.

S)Next, cut back the dislactric 8mm
back from ther and to expose the
centra conductor. Do this corefuly so
you don't nick the siranded Centfra
corductor wires Otharwise, later you
may gat a break in the cenire
conductor, or g stray strand moy short
fire joind. Eifther wary, your antennd won't
wiork prapeathy,

&1With the ands of all the alements
prepared s per Rgure d. now Hin the
axposed cenirg conductor and shiseld
braid on each. Use a hot non, prefarably
a temparature controlled type. A flot-
faced (spode’) tip is best for this job.
Apply the tip to the part 1o be finnad

Figure 4. Fach elemend Is cut from a
piece of RESE 50 ohm cooxial coble
ongd the ends prepored ke this

for @ fenw seconds to haat i, then apply
the solder. Usa thin gauge, rasin-cored
scidar, But remember fo only opply
encugh solder o ightly ‘wel” the
CONTUCTOrS,

JIMow 0 solder the alaments
togather, Frst slipa 35-40mm langth of
Emm or 127mm Siameater heatshink
on aoch alement. Soldar the elemants
togatiar, and foand, as shawn in Fgune
5 With ecch joint, affer it has coolad,
apply siicona seclont to the area of the
joint b seal i, than, winbs the sloone i
shll phastic, sip tha haatshink fubing over
e ot and apply o blast of hot alr (hair
dryers are great for ths) Buf dont
el the hol air, though, oF you'na
likahy to softan the cuter sheoth of the
CoaN and possitbly domoge it

S)The top elemant needs to be
saaled. Apply o dob of siicone seakant
to it dip on a 30-40mm length of
Sadrmim heortsheirs: while s st soft, then
apply 0 short blost of hot oir o shrink i
in ploce,

?The next step s to affach what
you've just complated 1o its suppaort,
Plostic zip-up coble fies ore gract for
this. s are the plastic ziplock tias that
corme with pockets of garcage bogs.
Tha the colinear to the dowel, starting
with the top elermeant, putting o fie either
side of each jint. The top element
should be tied about SOmm balow the
top end. The other alements should be
raar e joints,

Whis the colinedar should be kaid

when tying it 1o the dowel, don't
a oo much tension to owoid
frocturing tha soldearing at the joints
Dot depend on the healshrink for

mechonical support, ifs prirme purpose
s protection

ICNow far the fesdpolnt and
groundplane. You'll have a short length
of RSER left cwar, Attach a suitable w
e conmectorn, such as a BNC make, 1o
ona and and prepore the other and as
per Figure 4,

Measure bock along the coble, from
the and of the shisld brald, o ouartes
wovelangth (this time, ‘Tree spoce’
wavelangth). For the 7Ocm omatewr
and, this is TOmme for the UHF CR
band, 155mim. Mark this poind,

Lsing o blunt knife, or carefully using
Q sharp krvfe, meake twd cuts cround the
cables outer shecth, eoch o few
mifirwatres aitter side of this point, 56
the shaath batwean the two cuts and
remove the saection fo sxpose the shiskd
beaicd. Using a hot ron, quickly ond ghity
fin the braid. Sk two J0-40mm engthe
of &dmm diormater heatshrink down the
coble, plocing them either side of the
exposed shield broid

MCut two lengths of tinned coppar
wire of braring rod fo size: eoch 380mm

for tha F0om amatewr band, and
i long for the UHF CB bard (see
Figura 3) If you're using tinned copper
wire, straighten it first. Thiz can be dona
by clamging one end In a visa, i
thia offer &nd with g pair of plers and
ghvirg it o good tug. 1* will Bow a bif after
you fake it out of the vise, but then you
con stroighten i ecsty by hand. Tin the
centre of eoch groundplone eameant.

L) Now attach the prepared coble 1o
the feedooind, making o joint os per
Figuwa & Seal it and cover it with
haatshrine. Put o fie aither side of the

eiemants, and the joint ot the
feadpoint, & made e Hhis

5 Eoch joint bahwsen the
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Figure & You moke Ihe groundplons in s manner. Be sure 1o tharcughly
sl the araa of the exposed Brald as described in the hexd,

joint to hold i securaly 1o the dowel.

Mo, temporarily tie the coox o the
dowal real the exposed shiesd brad.
Tris will secure it while you attach tho
groundplane elaments. Position each
grouncipiane element on the amcr_saﬂ
braic o solcder them in dace af right
anglas lo each olher Take core to
wolder them proparly but not to
domoge he coox either (a hot ron
with a spode fip is best for this)

1) When the jaint s cool, take off the

PARTS LIST

Two rnetres of RESECU (WIL-C-T7F
prafamed)

EOCimemy of 3.5 o 127 i
dearmeter heatshnrk

O mime of G mrm hesal srink

inEne coox connector fo suit
(BNC suggosted)

B of 18 gauge tinmed
coppar wing of Drazing rod

Two matre length of 127 mim of
1% rern clicarrated dowel

Five o six cabla ties

Siicone seakant

Soloer

| Outdoor wood stain or inseed ol _|

. 1

"TOOLS YOU'LL NEED |
Sharp penknife of "hobby” knite
Sharp, pointed sidecuttarns
Soldering iron, praterabhy

fermparature conirolad
Sl shifting spanrnes
Palr of neade-nose phors J

ternporary Hes ond apgly a ithe slcone
saglant cround the groundglans jeint,
Whike 1he silcona is still plastic, sip the
two pleces of haatshrink fubing along
to cover the groundplons [Sinf and
opply o clast of hot air. Aftersards,
cover the joint thoroughly with sikcons
sagkant (you don't want water getting
it e Coax)

i)Put ties around the dowel and
coox, aither side of the groundplane,
then onother fie a ite below 1ha
groundokane to secune the fiying kead,
koving @ skack drk' in the colble 5o that
ary tersion s taken by the bottom-
st the

HiLast of all, put soma sort of cop
cwvar the top and of the dowel and seal
it to prewvant i wadthbiirgg. A oo
doweal degrades the collinear's
EerfonmanCe, 50 Use 0 nuooer furnitung
bung of the right size. Or, @ short length
of heatshrink tubing of the right
dicrneter, fied off and shrunk in ploce,

That compiotes the construchion. Mow
toerect it. As indivicual Circumsianceas
vary wicksty, I'il just give a few hints aond
fips,

p‘?hebnﬂmerﬁnrm&dnwalcunbe
ciomped o the fop of o mast using
hose or muffler clomps that are
fightenad with a worm-drive
rmechonism, Use fwo cdlamps spoced
opart o lithe to propanty support the
wial

The faading kom your COERGOT 10
your rig shaulkd e o good gualify, kow-
lass oo, The longe dicmetes Thalf-inch
variety is readily available. and
affordoble, For these fraguancios,

thaugh, i1°s betier to poy mane and get
a colble with the Icwest-oss Beidean 9913
it T st of 1 flasdbde Fesfanch coblas
oround and it stocked by Dick Srrath
Blachonics. Youhe naxl best choica
wollkd be "SI foom’. which & ko
ovailable from Dick Smith Elecironics

Yeou must mount the colinear wel
clear of ofher wverticol structures,
particularhy it they're matalic. The
antenng described is readty mounted
on a standord TV chimnay mawnl, o
avan a borge-Doard mount

Performance

A eght sbarmant array ke this has $dB
of gon over o dipoke, Your 10 wofl g
will sound like an BO walt ng on a Hirm
Jim, of like o 100 wolt g on o
groundplone - its cheap gaind A
frarsistorn powar amp 10 foke your g's
cutput from WOW up fo BO- o 12O
watts will cost you 52 per walt, or more,
Eo this eollinear costs obout one-tenth
the price of o powel omp 50, how
msch power wil i foke? As much as
you're legally obdwad taoun ug Tha
slick”

H wvou e inoo walley ared hooe ths
antenna wil ‘got you oul’, expect the
urexpeched i may make things worse
becousa of its kw radiaton angss, Tha
gain iz achved by compressing the
vartical radiation anglke. Try it I you
don't get the improvemnent expected,
chop off the tap four alemants and try
agan. It Sounds weird, bt | knciw of ona
corshruchan whe suocassfuly peeformed
this cporation, to his suprise, but not
ming!

| howe mode wonous vwersions of
comug! colneors over the yeors, for
bBoth temporary, permanant and
porfabde apploations. A portable
cofinear B easly mode by hang or
toping the coax eerments and lead
cable to alenglh of hemp rope. Inuse,
the top end of 1he rope i fled off 1o
somathing sufoble. ke o free Dranch
of other Toemn Of SkyPook, onct the
poflom end 5 ether fied down or
waighted so that the amoy s held
vartical, When not in we, just roll it up.

I've mode four-glement coox
colinaars for 2m, in both fiked and
porfobée versions, on sight-alement
centra-fed hotizontal monster some 15
rmattas kong for s rmatras, ond HF
warsions ranging from o four-element
job for mobile wse 1o o ¥ element
pholic symbod nearty four metras toll, @
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