
Five-Element T-Match

VHFYagi
Excellent performance characteristics on 2 meters.

by Marty Gammel KA0NAN

wound the half-wave section of coax into a
four-turn choke to fit into the plastic box .
The combination of the ferrite beads an d
the four-tum choke gives good isolat ion of

the fced line and avoi ds
rad iation from the feed­
line s hie ld. The d imen­
s ions for the "T" ba rs
came fro m standard de­
s ign lengths for gamma
matc h pa r ts . T he " T"
match design gives a very
c lea n de s ig n. wi tho ut
skewing.

Building the Beam

Once all th e old el e ­
ments ha ve been removed
from the boo m. ma r k
where you need 10 drill to
mount a ll five ele ments. I
fo und th at by mounting
the elements in the center
of the boom. the spacing
for the "'1''' bar straps was
mo re ma nageabl e . The
beam will also look be t­
ter. If you can use a dri ll
press to make the element
ho les. they will probably
be more ex actl y perpen­
dicular to the boo m. After
the holes are drilled. try

Photo A. Balun assembly. ready to install:

Ref. = 39-3/4"
Driven = 38~7/8 "

1st Dlr. = 37~7/8 "

2nd Dir . = 36-3/4"
3rd Dir. = 35-112"

•-,

director, so I used 9" r - - - - - --- --- ------ --- - ---,
fo r driven -el eme nt ­
to-first-director spac­
in g. For second and
third directors. I used
15- 1/2" and 17" spac­
ing . T he I n- square
boom was big enough
for this small. 5'-long
anten na. I used 3/8 "
d iamete r a lum in um
tubi ng for all the ele­
men ts a nd the "T "
match bars.

As an extra feature
on this antenna. also L --::::-_::-::-::-_ _ --,::-_ --,_...,._-;; ---'
from the ARRL A'l­
tmna Book. 15th ed i­
tion. I added a ferrite bead choke on the
quarter-wave line sec tion of the balun. The
local electronic surplus house proved to be
a source fo r cheap fe rrite beads . I al so

Balun
Box

..... 13" -+- 9" -r- 15-112" -r- 17" ..

Figure I. Five-element:Z meter beam.
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l fi nallY decided to gel started on a long­
overdue new yagi for my rooftop antenna

farm. here in Minnesota. I needed a clean
pattern with about 9 to 10 dB gain for FM
repeate r and simplex work.

I have tried several d ifferent types of an­
tennas in the past. but I' ve never moo us­
ing the '''Y' match with a half-wave balun.
So. I looked in the ARRL Antl'mla Book.
15 th ed ition , for g uida nce . T he balun
looked easy.

Due to our harsh winters, I needed to en­
close the balun. and I also needed a good
solid mount for the 'T' match feed point. I
chose a plastic box from Radio Shack thai
measured 2-112" by 4-5/8 ~ to house the
balun. The beam itself was easy. using a s'·
long square boom from an old TV antenna
as a starting point. After removi ng the o ld
elements. I decided to use a close standard
spac ing of IY for reflector- to-driven-ele­
rnent spac ing. I wanted a close-spaced first



and bottom of the freq uency area of design.
By noting the pattern of the S WR c urve
Y9u will know whether 10 move the match
bars in or out for the best match. Move on ­
ly about liS" a t a lime , recheck ing th e
SWR curve as you go.
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Figure 2. Balun box/or 2 metu yogI.

Photo B. Close-up 0/ balun box. Note the "T OO match ba rs and the driven element.
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down the mast, away from the antenna.

Tuning Ihe Com pleted Antenna

Tuning the antenna is easy, Con nect the
coax. SWR meier, and your radio to the an­
tenna. Chec k the SWR at the to p. center,

As.~mbling the Choke and Balun
Assembly

Start with a piece of RG-59U about 14"
long an d pre pare bo th ends as sho wn in
Figure 2. Do the same to a 26·112" piece
for the other balun section. Allow 3/4" on
each end of bo th coax sections for dress ing
the ends. Wind the longer section of coax
into a four-tum co il. Tape thc coi l tem­
porarily in a couple of places, just to hold it
unti l the finished balun is installed in the
plastic box . So lder the sh ields fro m bo th
sections of coax together (sec Pho to A). In­
stall the balun assembly in the balun box:
be cert ain all connectio ns are correct. In­
stall a closed-end crimp-type connector on
each end of the cen ter conductor of ha lf­
wave coax. Install the I" #S bol ts through
IOC crimped connectors using washers, and
apply a washe r and nut to the ourskie of the
plast ic box. After doing this , re mov e Ihe
tape from the coil. Install as many ferri te
beads as you have room for o n the end of
the quarter-wave coax section: I had room
for six ferri te beads. So lder a closed-end
c rimp-type connector to the shield and then
connect it to the fourth mounting bo lt for
the 50-239 panel -mount fitting. Solder the
center conductor to the center terminal of
the 50 -239.

Apply Crystal-Cote o r some o ther type
of sealer to everything in the balun box.
Anach the 'T match bars to the balu n box,
and bend the ends of the metal strapping
around the driven element and match bar.
Then drill holes 10 bolt the straps to the
tuhing (sec Photo B). You will need abo ut
l -VS" between the "'I' bars and the driven
e lement. Spac ing for the st rap sho uld be
ab ou t 4 " from the ce nter o f each 1" #S
stainless steel bolt on the balun box, Fash­
ion a mounting bracket to connect the so­
239 10 the boom. It must be a metal bracket
to provide the needed electri cal connection
between the boom and the balun. I used a
piece of pl umbe r 's pe rforated stra pping
that was in my junk box, and cut it to shape
with tlnsnips. Mount the bracket to th e
boo m with a sheet metal screw (see Photo
B). Dri ll a weep hole in the lo west corner
o f the halun box for drainage o nce the box
has been mou nted o n the boom.

Check a ll connections, nuts, bolts. and
screws, and then mou nt the antenna on a
non-conducting mast. ready for tuning. Tape
the coax to the boom and bring the coax

filling the 3/S" tubing in each hole a nd
c heck for squareness to the boom wi th a
square.

Cut all the elements to length. and flatten
on e end of each of the two 6·112" match
bars-about 112" will do. Dri ll a JlS" hole
in the flattened area and round off the cor­
ners (see Fig ure 2). Attach all five elc­
mcnts to the boom usi ng the I " stainless
steel screws.

Now drill ho les fo r mount ing the 50­
239 and the I" #S belts in the plastic box,
and attach the 50·239 with three o f the
four belts (see Photo B).



Photo C. Completed fil'~-delllelll vertical yo gi.

Tools List

Electric drill
3IS" drill bit (for holes in boom for elements)

1/4' drill bit (for removing old elements from boom)

3/32' drill bit (for #6 bolt holes for 80-239 mounting)

5/32" drill bit (for #8 screw holes)
Tinsnips

Electrical tape

Waterproof sealer (tor balun; can be spray or brush-on)
Plumbers' strapping or thin copper or aluminum (for balun, and .,... bar to driven element

mounts)
(Optional) drill press for dri lling all holes
(Optional) 9/16" drill bit lor 8 0 ·239 to balun box center hole, or you can use a 112" dri ll

bit and file as I did.

Solder and soldering gun (for crimp type connectors inside balun)

Many thanks to John Berglund K0 UBA
for his help in editing. If you have any ques­
tion s. send them along. with an SASE. to
me at 1703 Hewitt Ave west. 51. Paul MN
55104-1 128. 73 and happy ham ming . iii

nice neat pigtails on you r coax ends so that
they will be easier 10 attach. This design.
with its close spacing. gives a very clean
pattern of radiation. with at least 9 dB gain
and a front-to-beck rat io of 32 dB.

"Be careful when you are
cutting the coax to measure
the lengths, and check the

velocity factor for the
coax you use."

I cut all the aluminum to length with a
tubing cutter: this gives a more fin ished
end than if you cut it with a hacksaw. Each
element is installed through the center of
the boom and fastened with a I" #8 sta in­
Icss steel screw (two screws are not needed
for each clement). Any type of non-metal
spacer that you have may be used for sup­
port ing the balun box , to give the proper
spacing for the "T" bar straps. I pu t a I"
sheet metal screw through the plastic box
and spacer to ho ld them in place. If you
ca nnot find an o ld T V boom. most local
scrap meta l dealers sell aluminu m square
and round tubing.

Be careful when you are cutting the coax
to measure the lengths, and check the re­
locit.'" foetor f o r the coax you use, My RG­
59U had a ve locity fac to r of 66 %. The
number of ferrite beads is not critical. but
they do stop radiation back do wn the coax
shield. Be sure 10 dri ll o r file the hole for
the center of the 50-239 j ust big enough ,
but not so big that yo u get a sloppy fit- it
does have to seal ou t the weather. Tune the
antenna before you weatherproof and seal
up the plast ic balun box in case you may
not have wired the connections right. Make

Mine was very close to the center o f the
designed-for frequency. and only had to be
adjusted about 118" from the text. B~ SUrf'

/(I /IIuk~ all adjustments of the straps 011 th~

"T" bars equal,

Builder 's Notes
I bought the ferr ite beads and the plastic

ball to mak e a clean weatherproof feed
point. but all the aluminum came from my
stoc kpile of old T V an tenn a parts . A ll
hard ware is co mmon. and can be bo ug ht
from any local hardware o r building supply
store.

Parts List
5'-lon9 tvsquare aluminum boom (old TV antenna type)

2-112' by 4-518' plastic box (Radio Shack 11270·222)

3/4" by 1· spacer (wood. plastic. etc. for balun box mounting)

5 to e temte beads to make a ferrite choke (see text)

12.5" section of RG-59U coax (finished length) (see text)

25" section of RG·59U coax (finished length) (see text)

2 pieces 3/8" by 6-112" aluminum tubing rr match bars)

1 piece 3/8" by 39-314" aluminum tubing (reflector element)

1 piece 3/8" by 38-718" aluminum tubing (driven element)

1 piece 3/8" by 37-7/8 aluminum tubing (first director)

1 piece 3/8" by 36-3/4" aluminum tubing (second director)

1 piece 3/8" by 35-112" aluminum tubing (thi rd director)

2 #S by t ' flathead bolts for attaching 'T match bars to balun bo x

6 sa by 1" flathead self-tapping stainless steel screws
(for elements)

2 118 by 1" flathead self-tapping stainless steel screws
(for balun mounting)

4 ' 6 by 3/8" flathead bolts with nuts & washers (for 50-239)
1 So-239 panel mount fitting (lor feedline attachment on

balun box)

2 112" by 3" metal straps (for attaching "T" match bars)
4 #6 by 3/8" flathead stainless steel bol ts with nuts & lock

washers
3 crimp-type closed-end connectors (for coax connections

inside balun)

You may have 10 find a few assorted bolts and washers in your
junk box to complete this antenna (see text.)
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