Simplified method for calculating mystery crystal radio coils
by G0CWA

Hi, it’s me, G0CWA (Nick) yet again, but this time I am getting a little bit technical, honest. 
I was “dragged up” in the KISS school of electronics design, 
Keep it simple and stupid! 
In my case though 

Keep it simple stupid!!!

When I first started getting interested in the simplest, (at least in theory), of radio designs.  I noticed that there were a great deal of plans for the mystery radio and its derivatives around but struggled to find any information about calculating the number of turns required for the tuning coil itself, most people just quoting values. But how did they calculate them?

This is my interpretation of how to do it. Some may disagree, but this method is a reasonable approximation.
The standard formula:-
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can be applied where:-

L = the required inductance in µH


D = the coil diameter in inches


N = the number of turns of wire


‘l  = the coil length in inches for a single layer coil.
But there is one major drawback - obvious if you think about it - the standard mystery coil is NOT close OR space wound it is a mixture of both, the two ends being close wound, the centre being space wound.

The “Pick up coil” is also space wound.

I have picked up a lot of “rules of thumb” in my many years’ involvement in both teaching Ham radio at a local club and building radio projects. I like Dave and many others get so much from the hobby that we like to give something back.

The major ones for calculating coil dimensions are listed below.
1) A single layer coil’s total length should ideally be greater than 0.4 times its diameter

2) For the mystery coil, the number of secondary turns = primary turns / 2

3) For the mystery plus the antenna turns is the primary turns /4 to 6
4) And finally a FERRITE CORE  increases the inductance by X2 TO X50 depending on the material; a non-ferrous core (e.g. brass) reduces the inductance by half or more
Now down to business

Most people quote around 50 turns of wire on a 3 inch former but what if you have a different diameter.

Unfortunately, the calculation is a bit of an iterative process and may require several  runs through before values are finalised, I find a spread sheet like the one I include dramatically simplifies matters.
To make the numbers easier to follow I will use 52 turns as a basis to explain how to work out the coil length for the calculation.

Primary turns = 52 turns of wire of diameter d1 inches

Secondary      = 52/2 = 26 turns of wire of diameter d2 inches

Start and end = 52/4 = 13 turns of wire of diameter d1 inches

Mystery coil  is actually    13 turns close wound (start) + 26 bi-filar (centre)+13 close wound (end)

The actual coil length to use to calculate the inductance of  a standard mystery tuning coil is given by 52 times d1 + 26 times d2 inches

The Q of the mystery coil can actually be increased by:

1) space winding the tuning coil with a separation of d2 along its full length in which case the length would be ((52 times (d1+d2))-d2), 
2) using litz wire, 
3) using a basket weave (or rook) winding pattern 
to name but a few alternatives.

Hope this helps you and good luck in your building 

73 for now Nick G0CWA

