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This antenna can be used either horizontally or vertically polarized. For SSB/CW/AM operation at the lower end of the 6-
meter band horizontal polarization is normally used. For FM operation above 52 MHz vertical polarization is normally used.
Provision is made so that the length of the elements can be adjusted for either band segment.
The photos accompanying this article show the various steps in making the antenna. The actual parts used in making the
antenna shown in this article were salvaged from various other antennas that the author has made over the years. The PVC
parts were, in part, salvaged from other antennas as well. The “T” and the “end caps” were exposed to various paint
projects and thus are discolored by the over-spray. New parts purchased from a home improvement center (i.e. Home
Depot or Lowe’s) will be entirely white. The 6-meter “prototype” of this antenna is in use at amateur radio station KOSTH,
Richardson, Texas, and is mounted for vertical polarization on the “main” tower with the top of the antenna at approximately
46 feet above ground. The 10-meter version is mounted on the opposite side of the tower and the top of the antenna is

approximately 50 feet above ground. There is a photograph showing both antennas in the link for antenna photographs at
http://k9sth.com when you select the K9STH link from the home page.

Building of this antenna requires only “normal” hand tools including an electric drill, hacksaw, % inch hole saw (or large drill
bit), screw driver, pliers, and so on. The list of materials is as follows:

Description

10-foot length of 1-inch diameter PVC schedule 40 minimum, schedule 80 even better

Two or three 1-inch PVC “end caps”

One 1-inch PVC “T” connector

Two 0.750-inch outside diameter aluminum tubing each 50-inches long for 6-meters and 92-inches long for 10-meters
Two 0.635-inch outside diameter aluminum tubing each 12-inches long

Two stainless steel “hose clamps” 1-inch maximum diameter

Two #6 machine screws 1.5 inches long

Four #6 nuts

Twelve or fourteen #6 or #8 sheet metal screws (if putting cap on end of “mast” need fourteen)

Approximately 10 feet of either RG58/U or RG8/X coaxial cable

Appropriate r.f. connector

One roll “cheap” black plastic tape (do NOT use anything made by 3M — that marked only with a “UL” inside the paper roll)
The “steps” required in the construction of this antenna are “outlined” under the various photographs that accompany this

article. Total time required from start to finish is between two to three hours average. If you are experienced in antenna
building it may take less time.


http://k9sth.com/

Start by culling w0 sections from the 10-foot length of 1-inch PVG schedule 40 [or schadule 80, do NOT use
anything with 3 thinner wall) apprommately B-inches lbng. Also cut two lengths of the 0.75 outside diametar
alumanum tubing S0-inches bng and two kngthe of the 0.625-inch oulside diameter aluminum fubing 12-inches
long. The O&25-inch fubing will just it inside of the O.7S-mch tubeng,

Fotch one and of both of the 0,75 mch tubing using a hacksayy., The "cul® should be about 1-inch long.



Dl the following holes in the vanous tems:

From the "other” end (the "ather” end iz the one wih the =lots) dril & 382-inch diameter hale through one side of
the 0.7 5inch aluminum tubing 316 of aninch from the end. Drill both pieces. Dl a 532-inch diameter hole
through both sides of the 0.75-inch tubing aligning it with the 332-inch hole. Drill this hole 2 375-kches from
the end.

Dril 3 532-inch hole all the weay through each of the B-inch long preces of PVC pipe 2-inches from one end

Cirill a hole in two of the "end caps" (centered] that is 0.7 5-inches in diameter (342-inchl

Uzing the black plashc tape wrap bebween the two holes that have been drilled in the U.75-inch diameater
aluminum tuking until the wrapped tubing will “just” shde inside of the B-inch P%C pipe, Do this for both lengths
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Slide the 0.75-nch diameter bubing ingide of the B-inch PYC. Secure each piece of tubing with the 1 5-inch #6
machine screw putting two “nuts” on the guiside, Mext shdethe "end cap” {with the 0./5-inch hole} over the
“long” end of the tubing. Make sure thal the cap is securely an the PV pipe. The small single hole tat was
driled on one side of the tubing will edend from the end of the npe

airip one end of the coawal cable about 1.5 inches. Make & "hole” inthe braid and pull the center conductor
through. Remove the insulation from about 0 25 inches of the center conducior, Put & conngctor on both the
center conductar and braid. Z0LDER 1he connedions! Insulate the braid using black 1ape induding around the
coaxial cable as well as along the bramd.



Inzart bath b-inch pieces of PV into the 'T" connector. Make sure that the “holes™ that have been driled in the
znd are vigile through the “opening”. Using edher the #5 or 55 sheet metal screws connect the coawxial cable fo
the ends of the fubing (put one screw in each hole). Turnthe connectors so that they are at "nght angles” 1o the
{ubing fo insure that the cable i nof “shorted out® Wark which piece of tubing the shield of the coaxial cable is

connectedta fwrap black plastc tape around that piece of wbing).

Ins2rt 3 12-nch section of the 0.625-inch diameter fubing into the 2nd of the 0.75-inch diameter tubing whers
the "slois” have been sawed. Fut a hose clamg aroundthe “slots” and bighten untlthe smalkertubing can Just’
be maoved n and ot Asa “stating” pont for [ater adjustment, for tuning the antenna for honzantal operation
for 558 O Ab, allow about 5-inches outside of the 0.75-inch tubing [zbaut 7-nches inside the fubing). For
FM operation (vertically polanzed) allow about 3-inches outside of the 0.75-inch diameater fubing.
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Orill 2/32-inch holes om each size of the end caps and where the b-inch sections of FVC come info the T". Lse
either w0 or 73 sheet metal screws to secure thess in place. Cuf off the remainng s2ciion of 1-inch PYE pipe to
abouth or 7 feet long if the anienna is to be used with verical polanzaton. If the antenna iz fo be used for

horizontal palanization yau can eave it the full 3-feet long. Runthe coaxial cablz through ine oipe and inser the
pipe into the “T". Secure with fwo sheet metal screws. If desired, a54B-inch hale can be drillad near the end of

thiz pipz, 1he coamal cable brought out throughthis hole, and the third "end cap® can be secured fo the open
end of the pipe wih sneet matal screws.

Using the black plastic tape cover the ends of the [ 625-inch tubing. Put twa, or three, pieces over the endthen

secure by wrapping tzpe around the tubing. This isto prevent “whistling” when the wind blows across the ends
of the anfenna.



Attach whateverrf. connector that you desire to use.

To tune the antenna to resonance you first need to decide on whether or not it is going to be used on the “low end” of the
band (for SSB/CW) or on the high end (for FM). If you are going to use the antenna for CW/SSB then it is suggested to use
the frequency of 50.150 MHz for the 6-meter band and 28.300 MHz for the 10-meter band as the “target” frequency for
lowest SWR or reflected power (depending on whether or not you are using an SWR bridge or a wattmeter).

Put the antenna in the horizontal plane in an open area, preferably outside. You don’t need to get the antenna “that high” off
the ground for tuning (6 feet is usually sufficient).

Again, the smaller tubing should be about 5-inches outside of the larger tubing for CW/SSB and about 3-inches outside of
the larger tubing for FM. Check the “starting” SWR/reflected power at the desired “target” frequency. Then tune to a
frequency 100 kHz above the “target” frequency and see if the SWR reading increases or decreases. Next tune to a
frequency 100 kHz below the “target” frequency and see if the SWR reading increases or decreases. If the SWR decreases
when you tune to the higher frequency then the antenna is too short and you will have to slide the smaller tubing out about
1/2 inch on both sides of the antenna. If the SWR decreases when you tune to the lower frequency then the antenna is too
long and you will have to slide the smaller tubing in about 1/2 inch on both sides of the antenna. Then check the SWR at the
“target” frequency, 100 kHz below the “target” frequency, and 100 kHz above the “target” frequency. See how the SWR
differs on both sides of the “target” frequency and repeat the above.

If the SWR increases on both sides of the “target” frequency then you are very close to resonance. Check the SWR 50 kHz
on each side and adjust the length of the smaller tubing according to the above procedure. However, only change the length
no more than 1/4™ inch and check the SWR. At this point it should be very close to optimum. When the minimum SWR
point has been reached tighten the hose clamps to secure the smaller tubing.

You can use hose clamps to secure the mounting pipe when mounting either vertically or horizontally. Just make sure that
when the antenna is mounted vertically the element to which the shield of the coaxial cable (the one that you marked with
tape) is placed DOWNWARD. When mounted horizontally it doesn’t matter what element goes in which direction.

Of course you are going to have to connect feedline into the shack. For runs up to around 50 feet RG8/X will work fine on
both 6-meters and 10-meters. For runs up to around 100 feet RG213/U can be used. For anything longer than 100 feet
then you seriously should consider a better quality (lower loss) feedline such as LMR-400 or Heliax.



The following photographs are of the “prototype” 6-meter version of this antenna as installed at KOSTH. The top of the
antenna is 46 feet above ground (the tower itself is 54 feet tall and the top antenna is 67 feet above ground).

The antenna works very well and is relatively inexpensive to build. There are, of course, all sorts of antennas that can be
used on 6-meters. But, this one is rugged and performs very well.

Special Notation

After the antenna is completely assembled, tuned for resonance, etc., every joint should be sealed with clear silicon to
prevent water from entering the assembly. This includes the holes where the tubing comes through the “end caps”, when
the “end caps” join the 6-inch pieces of pipe, where all of the pipes join the “T” connector, where the coaxial cable comes
through the mounting pipe, and the #6 machine screws (both ends, head and nut). If desired, instead of “taping” the ends of
the elements they can be “filled” with silicon sealant.







