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This was a talk given to the Norfolk Amateur 
Radio Club on 23rd February 2011. Use the 
Acrobat zoom facility if need be. 
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Marconi first postulated that signals were being 
bent around the Earth after his contacts in 1901. 
As he said, for signals to get from Poldhu to 
Newfoundland they would otherwise have to 
pass through a massive body of water and rock. 
In this spoof photograph Marconi (centre) is 
being helped by my club’s G3LDI Roger and 
Mark G0LGJ – well, it got a laugh.    
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Nikola Tesla said that he would pass energy 
through an “electrified” layer in the atmosphere. 
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This is the standard model of the ionosphere. 
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By varying the frequency being transmitted from 
the BBC in Bournemouth, and seeing how the 
ground and sky wave interfered in Oxford, 
Appleton was able to deduce the height of the E 
layer. 
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This is how a modern digisonde works. 
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Modern equipment is small and compact. Note the 
orange plastic around the antenna designed to  
stop sheep eating the cabling.  
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Signals below the critical frequency will be reflected. 
Signals above will continue into outer space. The  
Digisonde sweeps from about 0.1MHz to 30MHz, 
calculates the delay between the emission of the  
pulse and its return and therefore 
the height of the layer (s). This is then plotted. 



Here you can see the elements of a digisonde plot –  
the ionosphere splits the radio wave into two parts 
 – the ordinary and extraordinary wave. 
It is said to be bi-refringent. This is due to the  
influence of the earth’s magnetic field. The 
extraordinary wave normally has a higher critical 
frequency, denoted as FxF2. 



This is a closer look at a typical plot, showing the  
critical frequency of the E layer (f0E),  
height of the F1 layer (h’F) and the corresponding  
figures for the F2 layer and extraordinary ray. 
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There are digisondes throughout the world. 
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You can register for the Chilton ionograms at: 
 http://www.ukssdc.ac.uk/ionosondes/view_latest.html 
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A typical ionogram in all its glory – lets pull it apart 
in the next few slides. 
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Along the bottom the system predicts the maximum  
usable frequency over different path lengths. 



The detail on the left and what it means. 





This is heavy Sporadic –E – note that no HF signals  
penetrate to the F layer 



This is actually sunspot maximum – look at the date  
Sept 11 2001. 
On this day I heard the events of “911” played out on  
a 10m repeater that was on top of the World Trade  
Centre. The transmission ended promptly for 
obvious reasons.  
Note the MUF over a 3000km path – 29.1 MHz. 



Very bad – that night we couldn’t hear any signals  
from around the UK.  
The closest we could hear were Sweden, France etc.  
This is what the chart 
shows – a minimum path length of 800km at 3.8MHz 



Winter nighttime MUFs are usually very low – here  
you would only be able to use 3.5 and 1.8MHz –  
maximum usable frequency over a 3000km 
path was 5.7MHz. 



In contrast, midsummer nighttime MUFs are usually 
higher. Here, even though it is midnight 20m is 
still open to DX (just). 



And at sunspot maximum, 17m is still open at 
midnight in mid summer. 
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