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With the advent of popular low power HF/VHF all mode portable radios like the Yaesu 
FT-817, Icom IC-703, SGC SG-2020 and other similar models, the opportunities for 
operating from remote locations has risen dramatically.  Any radio system is only as good 
as its antenna system, and when packing equipment into remote locations weight and size 
become important issues. 
 
This article describes a multiband dipole style antenna that can be made to operate on any 
of six bands and be assembled/disassembled in only a few minutes, while taking up only 
a small amount of space in your portable radio kit.  The bands it will cover are 6, 10, 12, 
15, 17 and 20 meters. 
 
The formula for the antenna design is taken directly from the ARRL Antenna Handbook 
and follows the theory of operation for a half wave dipole.  To minimize weight and bulk, 
the traps needed to make a single antenna work over a broad range of frequencies have 
been eliminated.  In their place, I have made adjustable links in the radiating element to 
allow for setting the antenna to a particular band.  This eliminates the need for 
resoldering or cutting new lengths of wire to make the antenna resonant on a different 
band at a later time. 
 
Another consideration of the design was overall cost and ease of acquiring building 
materials.  Everything needed to build this antenna can be found in a well-stocked junk 
box, purchased at a hardware store, Radio Shack or your favorite ham dealer. 
 
The antenna consists of a center insulator, 12 in-line insulators/links, hardware, #18 
AWG multi stranded wire and RG-58 Coaxial cable.  The connectors used on the coaxial 
cable will be determined by what your operation is set up for.  I choose a 25-foot piece of 
RG-58 coaxial cable with male BNC connectors on each end. The coaxial cable came 
from an old computer networking kit that was no longer used.   A simple BNC to PL-259 
adaptor on one end allows me to use either the rear or front antenna connector on my 
Yaesu FT-817 radio.  The other end of the coaxial cable with the BNC connector on it 
connects to the center insulator of the antenna via a female chassis mount BNC connector 
built into the insulator.  This arrangement allows for breaking down the antenna system 
to its smallest form for packing and storage. 
 
The lengths of wire chosen in this design are set for the SSB portions of the bands.  In 
most cases the antenna is broad banded enough to allow for operation across the full band 
with an SWR of 1.5 – 1 or less without any adjustment.  Any finer tuning of SWR can be 
accomplished by the use of an antenna tuner, but the antenna design was meant to work 
without the need for a tuner.  If you want to operate in the CW portions of the 15 and 20 
meter bands, you can hang a short piece of wire on the ends of those band segments to 



lower the resonant frequency, or make a piece long enough to lower the resonant point 
for a specific band in place of the length selected for the SSB portion. 
 
This antenna design is not really meant for permanent installation where it could be 
exposed to ice and other harsh weather elements for a long period of time.  It can be 
made to operate in that manner by substuting copper clad steel wire for the radiating 
element, stainless steel hardware and RTV sealant in several places to keep water out.  
The copper clad steel wire was not chosen for this portable system due to its difficulty in 
packing into a small space, and the stainless steel hardware was not chosen due to cost. 
 
 
 

Building the antenna 
 
 
To build this antenna, start by cutting two each of the #18 AWG wire into the following 
lengths: 
 

• 48 ¾”  
• 40 ¾” 
• 12” 
• 16 ¾” 
• 19 ½” 
• 41” 

 
Then trim off ¼ inch of insulation on each end of the wires.  Solder a 22-18 AWG, 8-10 
stud ring terminal on one end of each wire.  Slip 2 pieces of 1/8 inch heat shrink tubing 1 
inch long on to each wire.  Slide one piece of tubing up to the edge of the plastic part of 
the ring terminal, then slightly heat the end closest to the plastic just enough to allow it to 
slide inside of the plastic on the ring terminal.   Let the tubing cool for a second or two 
before trying to slide it inside the plastic.  Be careful not to melt the plastic on the ring 
terminal. Once that is in place, heat the rest of that piece of tubing until it forms around 
the wire tightly.  Next, slip the second piece over the first piece and do the same thing.  
The heat shrink tubing was added to minimize the flexing on the ring terminal and 
prevent breakage of the wire at the terminal ends due to normal use.  You can pull the 
plastic off of the ring terminals with a pair of needle nose pliers.  Use a 3/32 inch drill bit 
to enlarge the inside dimensions of the plastic so it will fit over the wire.  Remember to 
slip the plastic over the wire before you solder the ring terminal.  Once the ring terminal 
is cool you can slip the plastic back on it and then move the heat shrink tubing up an in 
place. 
 
Once you have a ring terminal and the heat shrink tubing on one end of each wire, select 
the 48 ¾ inch pieces of wire and slip a single 1/8 inch by ¼ inch long piece of heat shrink 
tubing onto each wire.  Slide the tubing up near the ring terminal end leaving 
approximately ¼ inch spacing from the other tubing and heat it until it tightens on the 
wire.  The purpose of this piece of tubing is for identifying each length of wire during 



final antenna assembly without the need for a ruler.  This tubing mark will identify the 
two 48 ¾ inch pieces of wire as being the first section installed on each side of the center 
insulator.  On the next section of wires you will install two ¼ inch pieces of tubing to 
denote these pieces as being the second section installed and so on. 
 
After you have performed the marking step, slip two more pieces of 1/8 inch by 1-inch 
heat shrink tubing on the first two pieces of wire.  Solder another ring terminal on the free 
end of the wire and repeat the process of shrinking the two pieces of tubing on that end of 
the wire near the terminal. 
 
The next steps will be to repeat the same process performed on the first two pieces of 
wire until all of the antenna sections are finished with a ring terminal on each end, heat 
shrink tubing and marking rings on each piece.  Build and mark the wires in the order 
they are listed above, top to bottom.  This will complete the wire portion of the radiating 
element construction.  Don’t forget to add 2 marking rings to each piece in the second set, 
then 3 in the third set and so on before you solder the last ring terminal on each wire 
segment. 
 
The next step will be to construct the in-line insulators.  The material used here can be 
varied based upon what your have handy or can find in the hardware store.  I used a piece 
of ¼ inch thick Plexiglas I had in my junk box.  Marked out 12 pieces with the 
dimensions of ¾ inch by 2 inches, then carefully cut them on a band saw.  Next drill a 
11/64 inch hole in each piece 3/8 inch in from both ends.  The hole needs to be large 
enough to accommodate an 8-32 x ¾ inch machine screw.  Place a machine screw in each 
hole followed by a #8 flat washer on the opposite side of the plastic from the head of the 
screw, followed by an 8-32 hex nut. Place 2 more #8 flat washers followed by an 8-32 
type “A” wing nut on each screw. 
 
Cut 10 two inch pieces of the #18 AWG wire, strip off ¼ inch of insulation from each 
end and solder a ring terminal to each end.  These short pieces of wire will go on the two 
machine screws of each insulator.  They are used to “short” or “open” the connection 
across each in-line insulator.  On two of the insulators only install 1 machine screw.  The 
remaining hole will be used to accommodate a piece of #14 AWG solid wire formed into 
a loop so a rope can be attached to support the ends of the antenna when fully assembled.  
This completes construction of the in-line and end insulators. 
 
The center insulator is made from the same ¼ inch thick Plexiglas or whatever suitable 
material you have.  I made my center insulator in a triangle shape with the sides being 
about 3 inches long.  Slightly round off each point of the triangle, then drill a hole on two 
of the points large enough to accommodate an 8-32 x ¾ inch machine screw followed by 
a #8 flat washer on the side of the plastic opposite the head of the screw, followed by an 
8-32 hex nut, two more #8 flat washers and a 8-32 type “A” wing nut.  A third hole ¼ 
inch in diameter can be drilled evenly spaced between these first two holes.  This hole 
will serve as an attachment point for a rope to elevate the antenna from the center 
insulator if desired. 
 



How you attach the coaxial cable will vary based on what you are comfortable with.  If 
you want to permanently attach the coaxial cable to the center insulator, drill a 5/16-inch 
hole in the third point of the triangle ¾ inch in from the tip.  Thread the coaxial cable 
through the hole about 6 inches, loop back in a ‘U’ shape and place a tie-wrap around the 
coaxial cable leaving enough slack for the cable to flex.  Carefully split the coaxial cable 
shield and center conductors apart about 4 inches.  Attach the shield to one of the 
machine screws and the center wire to the other machine screw by soldering a ring 
terminal on the shield and center wire so they will securely attach over the machine 
screws. 
 
The method I used for attaching the coaxial cable to the center insulator required more 
work and time.  Its only advantage is to break the antenna down to a slightly smaller 
package for transportation. 
 
For further clarification on any step, view the attached pictures. 
 
The final step is to assemble the pieces and test the antenna. 
 
 

Setup and Operating 
 

Start with the center insulator.  Attach the two pieces of wire with a single marker, one on 
each side of the insulator by removing the wing nut and one flat washer.  Place the ring 
terminal over the 8-32 machine screw, then reinstall the flat washer and wing nut.  
Tighten the wing nut snugly.  On the other end of the first two wires, attach an in-line 
insulator in the same manner.  On the opposite end of those in-line insulators attach the 
next two pieces of wires with the two markers on them and follow up with another in-line 
insulator on the outer ends.  Continue this pattern until all of the wires are attached.  On 
the end of the final set of wires, attach the insulator with only one machine screw and the 
piece of #14 AWG wire. 
 
The next step is to decide on the method of elevating the antenna.  For optimal results the 
antenna should be at least one half wavelength above the ground for the lowest frequency 
you’re going to operate on.  In this case, if you’re planning to operate on 20 meters, you 
need to be 33+ feet above the ground if possible.  Placing the antenna too close to the 
ground will have adverse affects on its performance by changing the SWR, impedance 
and radiation pattern. 
 
Before you elevate the antenna, chose which band you want to operate on.  If you elect to 
operate 6 meters for example, remove the in-line jumper wire from the first insulator out 
from the center insulator.  Remove the jumper wire from the end closest to the outer end 
of the radiating element you’re going to be using.  Just point the jumper wire up out of 
the way so it cannot make contact with the machine screw you just removed it from.  
Now elevate the antenna to its operating position. 
 



If you like, you can test the antenna for resonance before trying to transmit by attaching a 
test meter like the MFJ259 or MFJ269 to the coaxial cable.  This will give you a good 
idea of the resonant frequency the antenna is set for, and the impedance and bandwidth of 
safe SWR you have available to use.  As stated earlier, the antenna wire lengths are cut 
for the SSB portions of the band on 6, 10, 12, 15, 17 and 20 meters.  The antenna can 
safely work across the full 6, 10, 12 and 17-meter bands with an SWR of 1.5 – 1 or less.  
On the 15 and 20 meter bands, you can attach a short piece of wire to the ends of those 
band segments and let it hang straight down to lower the resonant point into the CW 
portions of the band if desired.  The alternative is to use an antenna tuner, which will add 
bulk and weight to your overall portable station kit. 
 
If everything looks good, attach your radio and start making contacts.  While this antenna 
will not equal the forward gain of a tuned beam antenna, it will radiate effectively and 
allow your radio to operate safely and correctly for its designed load. 
 
Cutting different lengths of wire for each segment can make variations of the bands 
covered by this antenna.  For example, you may only want to build a 10, 15, 17 and 20-
meter dipole antenna.  In those cases a little experimentation with a MFJ259 antenna 
analyzer will help you find the final length for each segment. Start with the formula for 
calculating the length of a 1/ 2 wave antenna, which is 468 divided by the frequency in 
megahertz.  This will result is a length measurement in feet with a center insulator in the 
middle of the wire.  Be sure to elevate the antenna a half wavelength above the ground to 
avoid ground effects when testing. 
 
As a side note, it always helps to carry a few extra pieces of the hardware to replace those 
that somehow seem to find a new home in the grass or dirt at your operating site. 
 
This antenna will break down and comfortably fit into a 1 gallon size zip lock freezer bag 
with the coaxial cable and support ropes included.  That makes it easy to carry in a 
backpack or portable operating kit and weighs about 1 ½ pounds.   
 
Have fun with the antenna and enjoy making many fun and challenging contacts from the 
boonies. 
 
 
 

Parts List 
 

• 24 each 8-32 x ¾ inch machine screws.  Westlake Ace Hardware - P/N 111723 
• 24 each 8-32 Hex nuts.  Westlake Ace Hardware - P/N 140018 
• 72 each #8 Flat washers.  Westlake Ace Hardware - P/N 280052 
• 24 each 8-32 Type ‘A’ wing nuts.  Westlake Ace Hardware – P/N 180240 
• 46 each Ring terminals, 22-18 AWG, 8-10 Stud.  Westlake Ace Hardware – P/N 

34539 
• Ring terminal alternate – slightly heavier duty, 16 – 14 AWG, 8-10 Stud.  

Westlake Ace Hardware – P/N 34542 



• Plexiglas – 12”x 12”x ¼”. 
• 50 – 75 feet of #18 AWG stranded insulated wire. 
• 6 feet of 1/8” heat shrink tubing. 
• 2 tie wraps. 
• 25 – 50 feet of RG-58 coaxial cable. 
• Connectors for fit your radio, most likely PL-259 with adapter. 
• 50 feet of rope to elevate the antenna. 
• Solder and 60 watt soldering iron. 
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