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Collinear SIS-Wave Omni
A ntenna for 2 Meters

Commercial antenna performance at a home-brew price!

by John Conklin WD00

Read y to try yo ur hand at build ing an
omnidirectional gain antenna? This may

be just the project for you! Using ordi nary
hand tools. you can construct this antenna in
one evening from common hardware store
materials.

dB or S ot d B?

What does all rhis gai n stu ff mean
really? An electronic am plifie r bas an abso­
lute li mit to the amount o f power it can pro­
duce. regardless of the input level. Accord­
ingly, amplifiers are often rated in watts-an
absolu te term Antennas on the other hand,
have no maximum theoretical o utput pow­
,,-what you get ou t of them depend s o n
what you put into them. Therefore. antenna
performance is rated in relative, rather than

absolute, terms. Enter the decibe l (dB). A
deci bel is o ne te nth o f a be l. named for
Alexander Graham Bell (hence the little d
and capita l B ). Origi na lly establ ished 10
express changes in sound levels. the decibel
is a term of relat ive power. A change of I
d B in power leYI.'I is just hardy detectab le
by the human car.

The correlation bet ween the d B and pow­
er ratio is:

dB = 10 log (output power/input powe r}
A gain of 3 dB corresponds to a doubling

of power. Thus, an antenna with a ga in of 3
dB will have the same effect on your signal
strength as if you had doubled output power.
As an added bonus. the gain of an antenna
app lies 10 received signals as well .

Where doe s all th is ex tra po wer come

from"! According to the fi rst law of thermo­
dynamics [conservation of energy). you can't
get something for nothing, To create gain in
any given direction. the power must be taken
from some other direction. In the case o f a
beam. most o f the RF is conceuuured toward
the front or the array and sacrifi ced :II the
sides and rear. An omnidirectional antenna.
on the other hand . obtain s its gain by reduc­
ing. the amount o f RF thai is radiated up­
wards. Look at it this way: An omn i antenna
has a radiation pattern shaped like a dough­
nut. In order 10 Increase its gain. the dough­
nut merely needs 10 be nauened.mus putti ng
more signal out instead o f up.

Gain mu st he expressed in relation to
some standard fur it 10 have any meaning. In
anten na work. these values are usually ron-

f Igll,.e J. f rom dipole 10 deluxe. See this secnon ofthe text.
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fas ten the ph asing stun to the an tenna with
10-24 hardware. Stainle ss stee l hose cl amps
are used 10 con nect the coax to the matching
stub. and the end of the coax is scaled with
RTV sealant or electricaltape.

Adjuslment

Thi s antenna delive rs go od performance
and has a respectable SW R curve over the
entire 2 meter hand . Tuning is accomplished
by sliding the feed point (where the coax is
clamped to the antenna) either up or down 10

secure the best match . II

Fi gure 2. Construction details.
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314 " x 48-3/4" aluminum lubing
3/4" x 78·314" aluminum tubing
314' x23" aluminum tubing
10-24 x 22" threaded galvanized roCI
Plastic. Fiberglas or woooen dowel. 9' long. diameler to lit I\bing
10-24 nuts

'1 0 kX:l<;. washers
3/16· x :J.112" bolls
3116" nuts
3116" lock washers
1" stainless steel hose clamps

Parts List
Upper element
Lower element
Matching stub
Phasing stub
tnsulator
4
4
2
6
6
2

Construetton

Figure 2 illu strates Ihe dimen sion s and
layo u t o f the a nte nn a . Const ruct ion is
straightforw ard and requires only the use of
common hand tools- The majori ty of the an­
tenna is made from 3/4 8 alum inium tubing.
a lt hou gh a ny d iame ter fro m II r 10 I "

should work fine,
S tart hy CUll ing the matching stub (23").

the lower radiating element (78 -3 /4"). and
the upper rad iating element ( 4H -3/4~) to
length. Use a hacksaw 10 cut a I -I n~-long

slit in to the botto m end of the upper rad iat­
ing element. and the top end of the lower ra­
di ati ng ele ment. Thi s wil l allow the tubing
to clamp fi rmly aro und the insulator,

Next , dri ll th e mou nt ing hole s in the
matching stub and lower clement . Posi tion
the top o f the matchi ng stub 48- 3/4~ dow n
from the top of the lower radiatin g element
and tape them together. Thi s will keep them
lined up while dri lling the mounting holes.
Mak e drill ing marks o n the matching stub
19" and 22~ down from the top of the stub.
Clamp the assembly in a vise (bei ng carefu l
no t to crush the tubing j and drill through
bot h pieces a t the same ti me . Mount the
matchi ng stub 10 the lower radiating clement
wit h 31l6~ gal vanized washers. nuts and
bolts [you'll need holts thai are threaded all
the way to the head I.

The insulator is a plastic or Fiberglas rod
(obtai nable a t p last ics supply hou se s) or
woode n do wel waterproofed w ith e ithe r
ure tha ne or spa r varni sh , T he in sulator
should he at least 9" long to pro vide good
mechanical support between the two radiat­
ing elements and should be o f a diameter
rhut provides a snug fit ins ide the tubing.
Slide the upper and lower elements over the
insulator, lea ving 1/2" exposed between sec­
lio ns.

Next, dri ll a ph asing stub mounting hole
in each element. The holes must be parallel
and spaced z" apart. Th e phasing s tu b is
made from a 22 " length of 10-24 th readed
rod. Bend the center o f the rod over a 2"-di·
«meter pipe to produce a smooth be nd. Then

a ntenna is o ut o f phase. and cau ses so me
signal cancellation . However. since the cur­
rent on the added length is small. and the
section is short. the rad iation is insignificant.
Fu rther lengtheni ng o f the cle me nt s wi ll
cause more cancellat ion. and the gain will
actually de crease. The fin ished antenna is
sho wn in Figure IE.

From Dipole to Deluxe

An assortment of al umin iu m and hard­
ware ca n do uble your effec tive rad iated
po wer. Here 's how.

A s yo u proba b ly k now. a ha lf-wa ve
dipole is customari ly fed at the center. Th is
is where the current is highest and the von­
age is lowe st. th us providing a nice . low
im ped ance point fo r connec ting 52-oh m
CO'IX. AI the ends o r the half-wave antenna
just the opposite s ituation e xists- the cur­
rent is lowest. and th e m ilage is highest.
constit utin g a \'e ry hi gh impedance feed
point.

Some son of match ing de vice must he
used in order to overcome the impedance
mismatch jf an antenna is to be end-fed, The
quarter-wave closed s tub. a conti nuously
vari able impedance matching device. per­
forms this function rather nicely. Think of it
as a dipole folded in half. The impedance is
very low 'II the closed end of the marchi ng
stub (cente r of the dipole). and very high at
the open end o f the stub (ends o f the dipole).
Connect the antenna In the open end and the
feedlinc near the closed end (Figure I A).

The impedance can no w be changed h ) ' sim­
ply movi ng the feed poi nt up or down the
stub. As an added ad vantage. the closed end
of the matching stub may he grounde d. thus
placing the entire ant enna at DC ground p0­

rential and simplifying mounting problems,
Now for some gain. If the length o f the

a nte nna 11> incre ase d 10 two hal f- wa ve ­
lengths. the an tenna will exhibit on ly slight
(0.5 dBd) gain. Th is is because the curre nts
a long each element arc out of phase and can­
cel each other out (Figure IB ). However. if
each of the two half-wave elements arc fed
in phase. the gain will he 1.9 d Bd because
the RF currents reinforce, rather than cancel.
eac h other. In order to achieve thi s phasing,
the signal must travel an ext ra ha lf wave­
length before arriving at the second element.
Th e phasing sruh is a hal f-.....avelength con­
du ctor folded so that the sides are parallel
and closely sp aced (Figure Ie). RF currents
alo ng the stub arc then equal in intensity but
opposite in polarity. causi ng the currents to
cancel and preventing the stub itself fro m ra­
di atin g.

Antenna gain is further boosted 10 3 dBd
by increasing the spacing between clements.
This is accomplished hy len gthening the ra­
diating e le me nts to 5/8 wavele ng th and
shortening the phasi ng stuh by an eq ual
amount (Figure I D ). The added length of

cered in terms of dBd (gain over a dipole).
or less commonly. dBi tgain over iwtmpic ).
S ince an isotropic rad iator is a purely theo­
retical anten na. ullmcasurcmcnts in thi s ani­
cle arc expressed in dB d. Incidentally. ma ny
man ufacturers neglect 10 include any stan­
dard reference point in thei r adverti sing.
There is no way of telli ng wh ether the pur­
ported gain is mer a d ipole. a ground plane.
a dum my load or isouupic-c-cvcn the vencr­
able dipole has 2. 1 dB gain over isot ropic !
It' s wise 10 take ad ve rt ised cla ims w ith a
grain of salt.
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