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Challenges For The 6m 

Rover

• Antennas are BIG (6m is 

almost 20 feet).

• They are typically mounted 

low to the ground thus 

impacting performance.

• Gain is hard to come by.

Can Hilltopping (i.e. terrain) 

make us LOUDER ?



1. What are the elevation angles (take-off angles)

that are optimum for working 6m sporadic E’s?

2. What are the elevation angles (patterns) for

common 6m rover antennas on flat earth?

3. Using common 6m rover antennas, what is the

performance impact of moving from a flat earth

environment to a hill top location?

To know if terrain can improve our 6m rover 

performance we need to consider the following: 



Take-Off Angle (degrees) Sporadic E Hop Distance

0 2297 km  (1427 miles)

5 1438 km (894 miles)

10 965 km (600 miles)

15 700 km (435 miles)

In July 2018, Carl Luetzelschwab, K9LA, addressed this topic 

in his paper titled “Elevation Angles Required for 6m Sporadic”.  

Carl performed calculations of the Earth-ionospheric system 

using spherical geometry, and coupled this with real World 

maximum usability frequency data.  Carl concluded that 

antenna take-off angles (i.e., elevation angles) from 0° to 

15° are the most important for 6m sporadic E propagation. 

What are the elevation angles (take-off angles) 

that are optimum for working 6m sporadic E’s?



Next question - What are the elevation angles 

(patterns) for common 6m rover antennas on 

flat earth?

Figure 3.38 from the ARRL Antenna Book 

Interaction with 

ground results in 

peaks and nulls in 

the antenna’s take-

off (elevation) 

pattern.



Flat Earth Performance For Four Common 6m 

Rover Antennas Using Dean Straw’s (N6BV) High 

Frequency Terrain Analyzer (HFTA) Software 



What May Be The 6m Performance Impact Of 
Moving From Flat Terrain To A Hill Top Location?

Hill Top Example #1:  

EN35ad looking due East







EN35ad looking due East





Summary:  ~ 1 to 12 dB improvement !



Hill Top Example #2:  Pincushion Mountain 

EN47us  Grand Marais, Minnesota



EN47us looking at 140 degrees





Summary:
• Hill top locations are 

good, even modest 

ones.  

• 6m improvement may 

be around 10 dB.

• HFTA can be use to 

analyze how “good” a 

location is, or if nulls 

exist in antenna 

patterns.
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