
Number 10 on your Feedbaek Cllr(l

2 Meter Collinear Vertical Antenna
Build almost 6 dB of gain for almost $10.

by Marty Gammel KA0NAN

Attaching the Phllsin~

Section

The ce nter co nducto r of
you r main fecdline and one
end of the phasing section
co nnect to the upper fee d
point. Solder this neatly. as it
will be clamped tu the anten­
na when tuning. Tin the other
end of the phasing section,
and attach this to the lower
fee d po int wi th a cl amp .
Tape the pha..ing section and
th e feedli ne togethe r. and
bring: the completed coax
phasing section over 10 the
PVC mast afla tu ning the
antenna.

Tuning the Completed
Antenna

This antenna is very easy
to tune, All you have to do is
slide the phasing section­
fccdline assembly along the
horizontal 112" copper tubing
until you ha ve fo und th e
lowest SWR point. I'm mid­
ha nd . thi s measureme nt
should he about 12· 112" from
the vertical sections of 112"'
copper tubing. (See the fig­
ures and photos.)

After the lowest SWR has

fi nished length of 3().. 1 /2 ~ . If you use a 0.66
velocity factor. you will need a 25" fi nished
length of 52·ohm coax . If you use a 0.78 ve­
locity factor, you' ll will need a fin ished length
of 29.(..-". Start with a piece of coax about 3"
longer than your fi nished length to allow neat
pigtailing of the ends. Twist all the shields to­
gether neatly, and then solder them together
(sec Figure I and the photos). Se t th is phasing
sec riou as ide until you have fini shed con­
suucung the antenna.

CleaninK a nd Fi e !..hing the Antenna

You should d ean the entire surface of the
completed antenna with solvent. Then spray
two or three coats of a d ear tacqocr exterior
finish to keep the antenna looking nice and to
seal the surface from the weather. I attached
the antenna 10 the PVC mast before spraying

the finish. That way the fin­
ish coats the nuts and bolts to
keep them looking nice. too,

~Iaking the Phasing Sect ion

To complete this antenna. you also need to
make a 52--ohm phasing section, one electrical
half-wavel eng th lon g (see Figure 2 ), For
mine. I used RG-S that had a velocity factor
of 0.80 times a half wave. equaling a needed

table to avoid burning your house down.
Drill two holes in each of the vertical sec­

tions (see Figure I), and attach the 1/4" x I" x
6" piece of Plexiglas (i used 112" Plexiglas
that I had in my junk box) to the antenna u ~ ·

ing 1/8" x I " stainless steel bolts with nuts
and washers, lnsrallthc PVC cap on the top of
the I " PVC mast. Lay the antenna with its
Plexiglas standoff pieces on the PVC pipe.
and drill two holes in each piece for attaching
to the mast, using 1-112"-long stainless steel
bolts with nuts and washers.

~7 l/l" loog piece of 1/2" copper tubing

~7112" long piece of 112" co pper tubing

feedpoint needs a 1/2 wave phasing section
made from RG8 coax. (see text)

112" <OPPC" el.....

II 19 l/2" long piece of 1/l" copper tubing

~~~~~~;~~~"";-""'d""""long piece of m" copper tubiog
·_el......

1\ i9 m " lo ng ptece cf 1/2" copper tubing
1 '1I1:" -.....elho>..

-.10 foot lo ng section of 1" Pvc Pipe

Drawing not drawn in exact scale

Figllre J. Construction details of the 2 meter collinear all/elllUl.

~::::~~r;:;;::USC: 2 U 8" bolt, at each point of attacbment

pvc co....... n .. u .

caP -lM~~exiglaS5 insulator 2" by 6"

Use 2 1/8" boll s at eac h point of attachment

l'PVC
PIPE

CuttillKand As~mbling

the Antenna

Star t by ga the ring a ll
the materi a ls a nd too ls
needed. Cut two pieces of
112 M copper pipe to a 37·
1 / 2 ~ le ngt h, IwO pi eces
of 112 ~ coppe r pipe to a
19_112M le ngth, and one
piece of 112M copper pipe
to a 2 ~ length. Using flux.
assemble the 112~ copper
pipe pieces with the 112M

cop(lCr dhows, and place a
I / ::! Mcopper cap on each
vertical end. Now fire up
your propane to rch, and
sweat solder all the joints.
(The e xcess flux will he
cleaned up later), Hint: I
put a weight on the pieces
to keep them in alignment
as they arc being soldered.
liang the joint that you arc
curre ntly solde r ing out
a way fro nt yo ur work

Sinl,'e my article about the +10 MHL PVC
omnldircctional antenna was published in

the November 1994 issue of 73 Amateur Ra­
dio Today (page 22). I have had over 30 re­
quests for the 2 meier version of that antenna.
So. thi s article describes how to make my 2
meter version. Due to the wind load from the
large sizes of PVC pipe needed 10 enclose the
antenna, the 2 meter version can't he put tn­
side PVC pipe- too cumbersome. You would
need 4 ~ inside diameter PVC pipe for the
center section.

This collinear antenna is nonnally mounted
vertically for F~1 voice and packet use. The
antenna has almost 6 dB of gain and is fairly
broadhanJed. You should he able to ootam all
the needed materials for under S10. except for
the coaxial feedline of your choice.

The idea for this antenna is an old one. I
saw a sketchy plan in the
1974 A RRL Ha ndbook .
and I knew I cou ld im­
PflJ\'C { In it using modern
materials and techniques. I
changed the dimensions to
make the SWR dip at the
center of the 2 meter hand.
1 also cha nge d the feed
point attachment and tun-
ing design.
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Pharo B. Detail of the half-wavelength phasing section.

Cou end going to
radio

Drawing Not to scale
o

Connect center conductors as shown
to ant enna end of phasing section

j :::= :"ON
1'1,(1/0 A The completed 2 meier collinear.

,

been fou nd. usc some plastic tie-wraps 10 se­
cure the coax and phasing sect ion to the mast
and antenna.

Tie all shields t oget her (solder)

Use 52 Ohm coax to make phasing section

Figure 2, Mainfeedline half-wave section.

Plexiglas or other ron-conductive malerlal :
2 pieces 1/4" thiCk by 1" wide by 6" long (lor anect unq antenna 10 mast)

t he formula for using the velOCity factor is
lengt h times velocity factor: example:3S·X.66_ZS.0B­
Always find the correct velocity factor and
you will make good phasing sections .

EXAMPLES: 3B·X.66-2S,OB"

3B"X. 78- 29 .54"

These examples used line lengths for 2 meter

Parts List

37· 112" long 112" U+'P'" tubing l lor vertical sectiOns )
19-1 12" long 112" U+'P'" tubing (lor horizontal sections)
2" long 112"copper tubing (lor cenler stub)
112" copper elbows (lor anactling llbing loge!tlef); see drawinglpholo
112" copper end caps (lor lop and bonom of vertica l secnoesj

1" PVC pipe 10 leel long (lor masl )
1" PVC cap (lor lhe top of the mast pipe section); see drawinglphoto

pvc plaslic pipe and fillings:
1 piece
1 piece

112" Schedule M copper tubing:
2 peces
2 pieces
t pece
4 pieces

2"""

Miscellaneous items:
4 1/8" by 1·1/6" stainless stoo l bolts wllh nuls (for anaching antenna)
4 118" by 1·3/4" stainless steel bolts with nuts (for anaching antenna)
2 318" wide by 7/8" diameter stainless steel hose clamps (lor leed point)

Some plasliC be -wraps (lor securing coax and phasing section)

Silieone or cmer sea_ng compound (10 weatherProof coax oomectlOllS)

Tool s eeeoec
PlufOOer's--1ype tubing cur ter
Propane torch
Tape measure

W~"""'"
ElectriCal tape
Solder and Ilux

Builder 's Notes

I used a clean rag. soaked with lacquer thin­
ner 10 clean the antenna before applying the
clear exterior finish.

Tape the phasing section and C0 3.\ [0 the
ante nna for tunmg. Add the plastic lie-wraps
aft er the ante nna is completed .

Trim excess length off the tie-wraps before
putting the antenna on your roo f or lowe r.

ABS ty pe plastic pipe can be used instead
of PVC pipe . I d idn ' t usc a wooden ma st.
avoiding. the warping, shrinking. and swelling
of wood.

Keep the antenna ar teasr a half-wavelength
away from metal (0 avoid any detuning from
close masses of metal or wires.

J used the "solder the phasing section 10 the
feedlme" method of feedi ng the antenna to
avoid any extra coax fill ings adding their loss­
es to the antenna system.

A convenient length of 52-ohm coax. 8 10
10 feet long. with a coax. fitting on one end.
may be at tached to the phasing sectio n 10
make installation easier. I had a 60- foot run of
coax. and didn' t want any extra joints in the
feedline run into my shack.

If you are going to rncunr uns antenna in a
roof tripod. you may want 10 slip a wooden
dowel or closet rod inside the lower section of
the rnasr to add stre ngth 10 the mast.

Anyone wanting more Info rmation may
write 10 me directly ( 1703 Hewitt Ave. W., St.
Paul. ~lN 5510-1- 11 28), sending an SASE (a
#10 business size works best) . I will answe r
all reques ts sent this way. Good luck on you r
antenna project. and happ y hamming- 73. &i
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