Your Quarter-Wave Vertical:
Roof-Top Mounting versus Ground Mounting
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Several factors should be considered when planning your installation of a quarter-wave vertical. 

First, keep safety in mind at all times, as it is dangerous to climb on a steep pitched roof or to handle a metal antenna near power lines.  A roof top installation of a quarter-wave vertical antenna presents some challenges which can be overcome with the proper planning.

Second, the performance of any quarter-wave vertical antenna is completely dependent upon the quality of the radial system connected to it.  Some manufacturers recommend two quarter-wave radials per band for a very basic installation.  Local, medium range and DX contacts are possible.  Ideally, a quarter-wave vertical should be ground mounted with many radials.  However, if you must roof mount your quarter-wave vertical, DX Engineering recommends installation of a minimum of four radials per band to enhance low angle radiation and improved DX performance.  

Why is such an extensive array of wires necessary?  The entire radial system must dissipate currents equal to those flowing in the vertical section of the antenna.  In an elevated installation, the earth is not there to help dissipate those currents, so tuned radials are required.  Each radial length is critical for proper operation.  Imagine various lengths of wires, all attached to the base of the antenna, symmetrically spaced, spreading radially, which means away from the base of the vertical in all directions.  You might need to suspend the ends of the long radials out to support poles or trees.  For each radial wire, use the same care as you would for a dipole antenna, keeping the ends insulated and clear of metal.  They can be zig-zagged or bent in an L-shape.  The radials must remain a full quarter-wavelength and not folded back or laid over each other.   

A recommended procedure of tuning elevated radials is to use an antenna analyzer or SWR meter.  For Hustler multiband antennas, start with the bottom trap on the vertical, which is 10 meters. Determine the frequency you want the vertical to resonate on. Construct two radials as a dipole near the base of the vertical, and cut them to resonate on that frequency.  Next, make the other two radials the same length. Then, connect all four to the base for final tuning of the vertical.  Repeat that procedure for each band of your antenna starting from the highest frequency band to the lowest.  In elevated systems, do not ground the radials, the mast or the mount, or your tuned system would then become detuned!  A lightning protector should be installed on the feedline, but only at ground level, near the entrance to the house or radio building.
 
Third, your vertical will require at least one set of three or four guy ropes to survive high winds.  If you roof mount, you will need two sets of guys, one set low and set one high on the vertical. Ultraviolet resistant Dacron/polyester is the best choice, such as Synthetic Textile STI-DBR-94-100.  Gentle stabilization is required, not strong anchoring like that needed for a tower.

The next factor to consider is what decades of experimentation by radio engineers and amateur operators have concluded.  Quarter-wave verticals produce superior low angle radiation patterns when installed on normal soil with ground level radial systems.  Ground mounting of your multi-band or single band quarter-wave vertical is a superior alternative to an elevated mount.  One reason is because ground mounting will yield significantly improved long range results.  Safety is the other reason. DX Engineering promotes safe and easy ground mount installation and adjustments to your antenna with our Tilt Base DXE-TB-1P or DXE-TB-2P.  Using the DX Engineering Radial Plate DXE-RADP-1P, install radially on the ground as many wires as you are able.  Many amateurs enjoy excellent quarter-wave vertical performance with 16 to 32 radials.  The length of ground radials is not critical.  They can be as short as one-eighth wavelength, but optimally they should be one-quarter wavelength long on the lowest band of operation.  Using over 60 radials brings little improvement in pattern or tuning for most amateur installations.  Insulated, stranded 14 gauge wire is easy to handle and will last far longer than galvanized or bare copper wire.  Lawn staples or "Radial Anchor Pins" DXE-STPL-1P are used to set the ground radials.  Later, nature takes over and the grass will cover the radial wires in one growing season.  More on this is in our article “Install Radial Wires Without Digging”.  Ground mounted antennas are less likely to cause TVI/RFI than a roof mounted antenna.  The positioning of your ground mounted vertical antenna away from your house, other structures, electrical wires and metal is critical to safety, proper tuning, reduced interference and successful DX operations.  

Finally, for either roof mounted or ground mounted vertical systems, making sure the feedline is decoupled from the antenna and the radial system is very important.  There are several reasons for using a feedline choke.  Feedline radiation from the shield andor near-field radiation pick-up by the shield can ruin the tuning, and will distort the desiredable low-angle radiation pattern, and can degrade the gain in phased arrays.  UAlso, unbalanced operation of a vertical antenna can cause feedline radiation, which is often the cause of TVI and RFI thatwhich disturbs phones, computers, sound systems and other household electronics.  With a choke in the feedline, you will be sure that all of your power is making it to the antenna, and is not being dissipated or radiated on the feedline.  

Conversely, stray RF pickup from computers, televisions and other sources, as well as common mode currents, will all increase received noise if the feedline is not decoupled from the antenna system.  A DX Engineering feedline choke will allow less noise into your receiver.  The signals that you want to hear will then appear to be louder and much easier to listen to.  

  Be sure that all of your power is making it to the antenna, and is not being dissipated on the feedline.  A DX Engineering Vertical Feedline Choke Kit DXE-VFCC-H05  at the base of the vertical, or a Feedline Choke DXE-FCC050-H05-P inserted in your coax run, away from the antenna, will properly decouple the feedline from the antenna system.  Photos of installations are on our website.
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