VALVE AUDIO TRANSFORMERS, An alternative approach
By G0CWA

Hi I’m getting technical again, a little more than my mystery coil calculators. I, like most of you, find probably the hardest components  to find at a reasonable price are the input/output transformers for a valve circuit. Short of winding your own there are very few alternatives. I have found by playing with transformers most power supply transformers can be used with very little loss in efficiency.

A transformer does have its own impedances due to its winding characteristics, both inductance and resistance coming in to play:

Its SELF impedance,  ZL ,  =  √ (R2+Xl2)
Where XL = 2  π  f  L

f = frequency in Hz

L = Inductance in H

Don’t let this technical detail put you off it is not as important as first it would appear, the important feature of ANY transformer is the turns ratio primary to secondary. Square this value and you have the impedance transformation ratio.

Although power transformers are designed for maximum efficiency at 50 or 60 Hz, i.e. least losses, most will provide an acceptable performance at audio frequencies. Dual Primary transformers can even be used in push pull circuits, the two primaries being connected in series the start of one winding being joined to the end of the other, so the winding direction stays the same. Instant centre tapped primary. The same is also true for the secondary winding.
Rather than boring you with an in depth further discussion I am including a simplified look-up table giving typical values. A copy of the spread sheet is also included please note the entry fields are coloured in yellow.
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	Primary
	Secondary
	Turns
	Impedance
	Input
	Output

	Voltage
	Voltage
	ratio
	ratio
	Impedance
	Impedance

	Volts
	Volts
	
	
	KὨ
	Ὠ

	
	
	
	
	
	

	120
	3
	40
	1600
	12.8
	8

	120
	4.5
	26.67
	711
	5.7
	8

	120
	6
	20
	400
	3.2
	8

	120
	9
	13.33
	178
	1.4
	8

	120
	12
	10
	100
	0.8
	8

	120
	18
	6.667
	44
	0.4
	8

	120
	24
	5
	25
	0.2
	8

	
	
	
	
	
	

	120
	3
	40
	1600
	25.6
	16

	120
	4.5
	26.67
	711
	11.4
	16

	120
	6
	20
	400
	6.4
	16

	120
	9
	13.33
	178
	2.8
	16

	120
	12
	10
	100
	1.6
	16

	120
	18
	6.667
	44
	0.7
	16

	120
	24
	5
	25
	0.4
	16

	
	
	
	
	
	

	120
	3
	40
	1600
	102.4
	64

	120
	4.5
	26.67
	711
	45.5
	64

	120
	6
	20
	400
	25.6
	64

	120
	9
	13.33
	178
	11.4
	64

	120
	12
	10
	100
	6.4
	64

	120
	18
	6.667
	44
	2.8
	64

	120
	24
	5
	25
	1.6
	64

	
	
	
	
	
	

	120
	3
	40
	1600
	3200.0
	2000

	120
	4.5
	26.67
	711
	1422.2
	2000

	120
	6
	20
	400
	800.0
	2000

	120
	9
	13.33
	178
	355.6
	2000

	120
	12
	10
	100
	200.0
	2000

	120
	18
	6.667
	44
	88.9
	2000

	120
	24
	5
	25
	50.0
	2000

	
	
	
	
	
	

	120
	3
	40
	1600
	6400.0
	4000

	120
	4.5
	26.67
	711
	2844.4
	4000

	120
	6
	20
	400
	1600.0
	4000

	120
	9
	13.33
	178
	711.1
	4000

	120
	12
	10
	100
	400.0
	4000

	120
	18
	6.667
	44
	177.8
	4000

	120
	24
	5
	25
	100.0
	4000

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Primary
	Secondary
	Turns
	Impedance
	Input
	Output

	Voltage
	Voltage
	ratio
	ratio
	Impedance
	Impedance

	Volts
	Volts
	
	
	KὨ
	Ὠ

	
	
	
	
	
	

	240
	3
	80
	6400
	51.2
	8

	240
	4.5
	53.33
	2844
	22.8
	8

	240
	6
	40
	1600
	12.8
	8

	240
	9
	26.67
	711
	5.7
	8

	240
	12
	20
	400
	3.2
	8

	240
	18
	13.33
	178
	1.4
	8

	240
	24
	10
	100
	0.8
	8

	
	
	
	
	
	

	240
	3
	80
	6400
	102.4
	16

	240
	4.5
	53.33
	2844
	45.5
	16

	240
	6
	40
	1600
	25.6
	16

	240
	9
	26.67
	711
	11.4
	16

	240
	12
	20
	400
	6.4
	16

	240
	18
	13.33
	178
	2.8
	16

	240
	24
	10
	100
	1.6
	16

	
	
	
	
	
	

	240
	3
	80
	6400
	409.6
	64

	240
	4.5
	53.33
	2844
	182.0
	64

	240
	6
	40
	1600
	102.4
	64

	240
	9
	26.67
	711
	45.5
	64

	240
	12
	20
	400
	25.6
	64

	240
	18
	13.33
	178
	11.4
	64

	240
	24
	10
	100
	6.4
	64

	
	
	
	
	
	

	240
	3
	80
	6400
	12800.0
	2000

	240
	4.5
	53.33
	2844
	5688.9
	2000

	240
	6
	40
	1600
	3200.0
	2000

	240
	9
	26.67
	711
	1422.2
	2000

	240
	12
	20
	400
	800.0
	2000

	240
	18
	13.33
	178
	355.6
	2000

	240
	24
	10
	100
	200.0
	2000

	
	
	
	
	
	

	240
	3
	80
	6400
	25600.0
	4000

	240
	4.5
	53.33
	2844
	11377.8
	4000

	240
	6
	40
	1600
	6400.0
	4000

	240
	9
	26.67
	711
	2844.4
	4000

	240
	12
	20
	400
	1600.0
	4000

	240
	18
	13.33
	178
	711.1
	4000

	240
	24
	10
	100
	400.0
	4000


I hope you find this useful, I certainly do.

As usual I can be contacted on 

n.strong@hotmail.co.uk 

Or via 

theradioboard.com
73 for now Nick G0CWA

