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Home-Brew Quagis
A novice can build these 2m and 440-MHz

antennas for under $15.

by Mike Snowden KE6HVH

PIIO/o A. KE6HVH \ 2 m('IN and 440-MJ/:; quagi '11I1('11//(/ setup.
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drawn to thc subject of antennas. There
is an overabundance of information pub
lished on the subject a nd if seemed a
good place to begin a foundatio n. Be
sides. these parts did not appear expen
sive. especiall y when mistakes. I mean.
desig n changes . arc made.

One o f the books I found most helpful
was the A RRL Am emw Honk . It was
stuffed full of designs and projects. Be
ing a " ncwbie" I opted to s tar t with
VHF/U HF projects. This month's cover
photograph depicts a few of my first ef
forts in antenna building. Eve n the to w
er was a " home-brew" project. The fi rst
two an te nnas were 2 me ter an d 440
M lt z quagis. T hen a n-foor. 1.2-GH z
di sh . a nd the n a seco nd 6- foot d ish
tuned for 440 MHz. All designs and in
formation were taken from the pages of
the A RRL Antenna Hook. Some design
c ha nges were mad e to re flec t better
SWR and gain. In the case or the q uagis.
all parts arc available from most hard
ware or hobby stores. The 440-MHI
q uagi parts will cost between $ 12. and
$ 15. Thc parts fo r the di sh antennas
might he a hit marc di ffi cult to fi nd. I
had the dishes left over from upgrading
ho me satelli te syste ms. They may he
purchased new from mos t satellite deal
ers.

Just What Is a Quagi?

The quag i is a cross between a quad
and a yag i antenna. The re flector and
the driven ele ment re present the quad
and the director clements are that o f the
standard yagi. The book boasts a 13-dBi
gai n. In m y ex periments I fo und th e
q uagis to he very direct ional with null s
deve loping to degree s off ei ther side
when vertically orien ted . Cross polariza
tion rej ectio n is very good a lso . wi th
sig ni fic ant dro p o ff start ing at 45 de-

wo uld build rigs. I was j us t plopping
down my plastic. It was not long till I
began to get the urge 10 try some build
ing of my own. I do not have the elec
tronics background that my father had.
and with Heathkit being ou t of the ki t
build ing business (as of a few months
ago. they st ill pro vide prod uct support
o n some of the ki ts). there did not seem
to be much left.

" Home-brew." as I began to learn .
seemed to be a lost an fonn in my area.
I joined a local ham club. but discov
ered th ai there were no cl ub build ing
events or projects. So I picked up a fe w
hooks from the loc al ham store and be
ga n to re ad . M y in te rest was soo n

'.

I
remembcr. as I was growing up. be
ing aw akened at ze ro dark hundred
ho urs by the unbelievable roar (what

I no w kno w as int ermml ) of garbled
voices coming from the speakers of my
1. C. Penney stereo. which I had left on
while I had fallen ustccp. It was my fa
ther. now silent key K6YPR. attempting
some OX wor k with his o ld Swan rig .
Aside from the early morn ing cardiac
te st. I also reme mbe r th at he always
seemed to be building somet hing . The
name Heathkit was so common around
the house. I often wondered where this
mysterious sibling was hiding.

Now after some 37 years. I was bitten
the ham radio hug . Whi le my father



Figutr. aJ 1M: spacing and element dimensions are somewhat critical. Pay close attention to
your me(J$utrmen!:f. Th~ elements air CUI from /IB N brass rod. Drill th~ holes in the boom
parallel to each other: The elements an' Mid in ptoce with tM silicone adhesive.
b) Orient loops with dowels vertical. Cut two wooden dowels 21-3/4" and 21" long. Notch
the ends of the dowels in a "U" shape 10 support the top and bottom of the loops. Be careful
not to distort the shape of the loopt, Attach coax to connl!ctor at a righ t angle and ron coax
back to mast.
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wire at intervals of 20-1/4 inches. We
are now going to form the re flec tor
square loop. Grip the #6 wire with a
pair of pliers so that the first mark is on
the edge of the pliers' j aws. Starting
with the shorter end of the wire, fold it
up to a 90 degree angle. creating the
first side of the loop. Now grip the wire
at the second mark. While keeping the
first leg of the loop pointing straight up.
start to fold the wire upwards to form
the second leg of the loop. Now do the
same with the third mark. When done
you should have a square loop with
sides of approximately 20- 1/4 inches
(inside to inside). With a hammer, flat
ten the two meeting ends sl ightly, so
that the flattened sides are parallel to
each other. The flattened side will pro
vide more surface area for a stronger
solder joint . Solder the flattened joint
together. Th is comple tes the reflector
loop. Now cut the lO-gauge insu lated
copper wire to 82 ·1/4 inches. Strip
about 3/4 of an inch of insulation from
both ends. Solder the 10-32 solder lug
onto one of the ends. Start ing at the
same end thai the lug is on. measure and
place a mark on the wire at 10-7/8 inch
es. Now, from the 1O-7/8-inch mark,
measure 20-9116 inches and mark the
wire. Measure and make two addi tion
marks on the wire at 20-9/16-inch spac
ing. You should end up with 9-} 1/16
inches remaining. Using the same tech
nique as used for the reflector. bend the
IO-gauge wire into a square using the
marks you put on the wire. Using the 4
40 nut and bolt, fasten a co rner of the
SO-239 connector to the soldering lug
whic h you attached to the to-gauge
wire. Set both of the loops aside and
now we will work on the boom,

C ut the boom material 10 14 fee t.
Measure and pl ace a mark one inch
from one of the ends. Now drill a 1/8
inch hole through the boom, being sure
that you are centered on the material
and that you drill straight down. Now
find a small piece o f wood approxi
mately 3/4·inch thick , 3 inches wide
and 18 inches long. Using a 1-5/8 inch
drywa ll screw, fasten the end of the
boom with the lI8-inch hole in it to the
wood ncar the center. This will prevent
the round boom fro m twisting as you
drill the remaining holes. We arc now
ready to measure and mark the location
of the holes for the director elements
and the loop supports . Using a tape
measure. starting from the end screwed
to the wood, measure and place a mark
at the "2- inc h ind ication ." Now pay
close attention to this step so you do not
end up wit h a boo m that resembles
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Construction

Construction of the two quagis is the
same. Only the dimensions change. I
will describe the building of the 2 meter
quagis, but the techniques apply to both.
We start by cutti ng the director ele
ments. Do not use a wire cutter or other
such cu tti ng tool. Use a hobby razor
saw or hacksaw. Cut the six director el
ements to length, starting at 35·5116
inches and ending with 34-3/8 inches, in
3/ 16-inch steps. Be sure to identify each
element with a marking pen to desig
nate which element it is. For example,
the first element may have one line and
the sixth will have six lines. Next cut
one piece of 318-inch wood dowel to 2 1
in ches and another to 2 1-3/4 inches
long. Notch a "1.1" shape groove in the
end of each dowel. parallel to each oth
er. The notch in the ends will hold the
wire loops in place. Now cut the #6 bare
solid copper wire to 85 inches long.
Measure and make three marks on the
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grees when being rotated from vertical
to horizontal. These experiments were
conducted on a number of antennas
built at a club building party, and the re
sults were very consistent. In less than
an afternoon, e ither, if not both, the
2 meter or the 440-MHz quagis can
be built. The dish is a weekend project.
as it requires much more elTort to build.
T he tower is a major project requir
ing spec ia l skills and experie nce and
should o nly be a ttemp ted by those
who posses the welding and fabricating
skills to complete a project of this
nature safely.

For this article, we will conce ntrate
on the building of the quagis and leave
the dish antenna to a follow-up article.
The following is a short list of parts and
supplies that will be needed . With the
exception of the boom for the 2 mercr
quagi, try not to vary from the described
parts, as it can have an effect on the res
onant freque ncy and SWR.



Tuning the Antenna

T here are two simple methods to tun c
the antenna. The first is to usc your ra
d io tuned to your desired frequency. us
ing a SWR meter to tu ne for the best

SWR at th at freq ue ncy. The
second method is to u..c an an
ten na analyzer. I use the MFJ
model 259 SWR Antenna An 
alyzer. If you ha ve any desire
at all to build and experiment
with HF or VHF antennas, this
is a mus t-have item. Simply

hoo k up the analyzer up to the antenna.
turn the ..tuni ng" knob to the target fre
quency on the digital read ou t. and read
the SWR and resista nce. Trim the an
tenna if nccc-, ..ary, rcsolder and t haC~ it.
This analyzer is also great for find ing
the resonant freq uency of those ham
fest/swap meet specials .

Note. if you usc a radio to tunc the
anten na . u..e the lo we..t power ..cit ing
po..sible to prevent causing in terference
to another operator.

When you arc done tuning the anten
na . be sure the so lder joint at the SO
23\} connector i.. a strong o ne . Use gcn
erous amounts o f the silicone scaler to

g lue a ll the c leme nt s and dowe ls in
p la ce where they intersect w ith th e
boom. Ab o , put some silico ne sealant
on the ends o f the wood dowels where
the loo p go through the notch . Now seal
the back .. ide o f the SO-239 connector
with silico ne . Give ple nty o f t ime for
the silicone to dry, and that' s it. Mount
the a nte nna and e njoy . The an ten na
works extremely well in either polarize
non. I c ut the top off a PVC "TEE:'
found the balance point of the antenna
and used two ho..e clamps to clamp the
two ha lves o f the " T EE" arou nd the
boom. I ulsc chose to usc a short length
o f PVC connected 10 the ''TEE'' as the a
mast. Using the PVC as a mast climi 
nates any change.. to the pe rformance of
the antennas. ED

loop o n the dowel and glue in p lace .
With the exception of soldering the free
end of the driven loop to the center con
ductor of the SO-239. the eo nstruc tion
is co mplete and we are ready to move
o n 10 lunin g the ante nna . The dri ven
loop was cut to a center frequency of
145 M HL Depen din g on your needs.
you can raise the center frequency by
trimming the free end o f the loop. ( I

suggest that i f you do trim (he loop. do
it in small steps o f about 1/ 16 o f inch at
a time. soldering the end to the center
conductor and checking the SWR each
umc.) Solder the free end o f the loop to
the center conductor o f the SO~239 .

per glue" to hold them in place . Now in
stall the refl ector loop on the firs t wood
dowe l. Ce nter the loop o n the do we l
and glue in place. Install the driven h lp
as show n in the cut away d raw ing . so
that the SO-239 connector is to the left
of the wood dowel. when looking at the
antenna front the rear. Push the SO-239
connector against the dowel and glue in
place . Cen ter the opposite s ide o f the

Parts List
2 Meter Quagi

14' 1,1/8" t.d. Fiberglas lube or 1,1/4" pvc pipe
18' 118" dta solid brass rod or si ~ 3' pieces
6' 3/8" oa wood dowel
8' #6 bare solid copper-bare wire
8 teet H},gauge solid copper-

WlSUlate<l house WIre
1 50-239 Cha SSIS mount coax
Connector
1 10-32 nul and boll
1 10·32 solder lug
1 lube silicone sealer

Parts List
440 MHz Quagi

5' 1" ee pvc pipe

6' 118' dla solid brass rod
14-318" oe wood dowel

3' 10-gauge solid copper-insulated neuse wire
3' 12-gauge solid coooee-ansctated house wire
1 10-32 nul and bolt

1 10-32 solder lug
1 50-239 cress's mount comector
1 lube siliCone sealer

the g arag e or so me si m i lar me th od .
Starting with the shortest director clc
ment (e ithe r the one marked as "six." or
as "one ," depend ing on the numberi ng
system you used ), insert it through the
first 1/8-inch hole in the boo m at the
opposite end where the drywall screw
was. Center the clement on the boom by
be in g s ure you have equa l amou nts
sticking out on both sides of the boom.
Continue to insert the cleme nts in as
ccndi ng order. When yo u are done wi th
the director elements. insert the wood
dowel s in the boom. T he 2 1-3/4· inc h
dowel goes in the first hol e (closest to
where the drywall screw was) and the
2 l -inc h dowel goes in to the seco nd
hole. Be sure 10 orient the notch in the
dowel so that it will support the loop...
properly, Nex t. after chec king to be sure
all the clements and the wood dowel s
centered in the boom. use a drop of ....u-

"Note, ifyou lise a radio to tune
the antenna, lise the lowest power setting
possible to prevent causing interference

to another operator. "

Swiss cheese. For all the following di
mf'IIJ;Om, \"(11/ will be adding j'K'O inch
es to all the dimensions called fo r ill the
dra wing. St ret ch yo ur tape measure
across the top (If the boom. Take a piece
of electrical tape and wrap it around the
boo m and measuri ng tape ncar the start
ing e nd III hold the tape meas ure in
place . After taping. he sure the 2-inch
mark on the tape meas ure marches the
2-inch mark you made on the boom. If
alllines up we are ready to begin mark
ing the locations o f the clements. Refer
ring to the drawing. the first spacing is
20- 112 inches. Remembering to add the
two inches 10 the 20- 1/2 inches. place a
mark on the boom at the 22-112-inch in
d ica tor. Cont inue thi s same techniq ue
fur all remainin g clement spacing. Re
me mber to add the two inches 10 the
given dimens ion. When done. double
check your measurements. You are now
ready to dig out the Binford
super drill you ordered from
Tool T ime. Place the boom
o n a nat sur face such as the
floor of your garage. Usc a
small block of 3/4-inch thick
wood under the boom as a
spacer, Starting at the °1'110-
si te end , where the drywa ll sc rew is
ho ld ing the boom. posit ion th e wood
space r under th e fi rst mark o n the
boom. drill a I/~·inch hole through the
boom. Try to keep the drill centered on
the boom an d take cure 10 drill your
hole perpendicular to the boom. Repeat
this same step for the next fi ve marks.
When done. you should have six holes
in the boom. Measure the di ameter o f
your boom, divide the diameter in half.
Now working from the end of the boom
which is screwed to the wood, usc thai
half-diameter dimension and draw a line
through the center o f the boom parallel
to the wood. Thi s line wil l he the re fer
ence line when you rotate the boom to
drill the la..t two holes. Remove the dry
wall screw and rotate the boom 90 de
grees "0 th at th e refe rence line is
straight up and down. Either drill a ne w
I/~-i nch hole one inch from the end and
refasten the boom to the wood or. while
care fu lly ho ld ing the boom in place .
drill the remaining t w o 1/8- inch holes at
the locations you had mark ed . Aga in
take care to keep the drill perpendicular
to the boom . Now cha nge to a 3/8-inc h
drill hi I, and drill out the two hole.. you
just drilled to the new 3/8- inch diame
ter. T hese two ho le s w ill he fo r the
wood dowels. We are now read y to as
semble the ante nna . For the assembl y.
you might want to suspe nd the boom in
the air by ha nging it from the rafters in
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