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R-390A Audic Output Impedance Matching
Dallas Lankford, October 1990

Some people who use R-330As complain about hum, low audio output level, and poor
frequency response. However, an R-390A has excellent audio quality and enough audio output
power to drive you out of the room when used with an appropriate audio transformer which
matches the 600 ohm audio output impedance to a speaker or headphones. The purpose of this
note is to discuss appropriate audio impedance matching transformers for use with an R-390A.

The usual reason for hum and low audio output level with an R-390A is that low
impedance headphones and a low impedance speaker, usually 8 ohms, are used without an audio
transformer to match the 600 ohm audio output impedance to the low impedance load. A common
cause of poor R-390A audio frequency response is the use of a military surplus LS-166
speaker. It has a built-in 600 to B ofm audio transformer and 8 ohm speaker, but the audio
transformer has a limited frequency response of 350 to 3500 Hz. The LS-166 and similar
speakers are designed for voice reception only.

The R-390A local audio output is rated as 500 milliwatts with less than 10% distortion
into a 600 ohm load, and 1 milliwatt into a 600 ohm headset, The line output is rated as
10 milliwatts with less than 6% distortion into a 600 ohm balanced line. Measured maximum
local audio output power before clipping 1s 1 watt into a 600 ofm load. Measured local
audio frequency response is approximately flat from 100 to 10,000 Hz, and drops off slowly
below 100 Hz and above 10,000 Hz.

One of the best ways to match the 600 ohm audio output impedance of an R-390A to low
impedance headphones or a low impedance speaker is to use an audio line transformer. Line
transformers come in two varieties - 25 volt line transformers, and 70.7 volt line
transformers. They are designed for use with public address and audio distribution systems.
The 25 volt line transformers are intended for use with amplifiers which have a 25 volt RMS
maximum output, while the 70.7 volt line transformers are intended for use with amplifiers
which have a 70.7 volt RMS maximum output, The 25 volt line transformers typically have
primary taps with impedances which are multiples or fractions of 625 ohms (equivalently
multiples or fractions of 1 watt)., The 70.7 volt line transformers typically have primary
taps with impedances which are multiples or fractions of 5000 ohms (equivalently multiples
or fractions of 1 watt).

Currently I use a 25 volt line transformer, Stancor type AB0B9. The Stancor ABOB9 has
primary taps marked 4, 2, 1, and 1/2 watt, and a secondary marked 8 ohms. Since the primary
taps of a line transformer are often specified in wattg, you will have to convert_ the watt
ratings to ohms. For example, using the formula R = V /P, where R is the impedance in ohms,
V is the voltage rating in volts RMS, and R is the power rating in watts, it follows that
the 1/2 watt primary tap is R = 625/0.5 = 1250 ohms, and similarly that the 1, 2, and 4 watt
primary taps are 625, 312, and 156 ohms respectively. For a 70.7 volt line transformer with
primary taps of 10, 5, 2.5, 1.25, and 0.62 watts, the equivalent primary impedances can be
calculated as 500, 1000, 2000, 4000, and 8000 ofms respectively.,

In my experience, it does not make any significant difference whether you match the
R-390A 600 ohm audio output impedance with the 625 ohm primary tap of a 25 volt line
transformer or the 500 ohm primary tap of a 70,7 volt line transformer. In fact, you can
use a 1000 ohm or 1250 ohm primary tap of a line transformer; the only noticeable effect is
a small decrease in maximum available audio output power

The Stancor AB089 transformer is available from Fair Radie.for §3 plus shipping. Since
Fair Radio has a $10 minimum order, 1if you are not ordering other items from them, you might
prefer to use the Radio Shack 70 volt line transformer, catalog number 32-1031, for $5.95.
The Radio Shack transformer has primary taps of 10/5/2.5/1.25/0.62 watts and secondary taps
of 4/8/16 ohms.
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