Connecting a Microphone and Loudspeaker to the Yaesu FT60E Transceiver

By Hugh Burnham, M0WYE

Like many amateurs, I like to use a “hands-free” set up while operating mobile in the car.

In my case, this consists of a baseball hat fitted with a microphone boom, fashioned out of a length of galvanised iron wire, to which is soldered an electret condenser microphone element. Perhaps a little crude, but it gets the mic close to the mouth, and so gets good reports of audio quality on air.

The Transmit/Receive switch is a toggle switch taped to the centre console, close to the gear lever. This arrangement served well with my previous hand-held, an Icom IC24ET, where the microphone/PTT connector was a mono 2.5mm jack plug. The Yaesu FT60E has a four pole 3.5mm jack socket, which serves for microphone, loudspeaker and data connections, but how are they connected ?

The handbook (page 11) says “You may also build your own cable, using a four-conductor miniature phone plug, per the diagram below.” Annoyingly the “diagram below” just shows the CT-44 adapter available from Yaesu. I’m a radio amateur; I have a soldering iron; I can wire a plug !

I was able to find a connection diagram in the “files” section of the FT60 Yahoo Group. And better still, there is also a service manual for the radio, so, by inspection of the circuit diagram, I was able to confirm these connections. 
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Figure 1 Microphone / Loudspeaker Connections for FT60

Shown here are the connections I used for my hands-free set-up. The ground connection is shared between the microphone and the loudspeaker. A voltage is applied to the microphone (about 3V on transmit, rising to about 5V on receive). This not only powers the FET in the microphone element, but also causes a current to flow. This current is sensed by the radio, and causes it to transmit. The PTT switch interrupts this flow of current, when opened, and the radio returns to receive. 

Interestingly exactly the same circuit is present inside the radio. The external mic is in parallel with the internal one. If you press the PTT on the transceiver you can still use the mic on the radio, even if there is a mic plugged into the speaker/mic socket.

But frustratingly the internal speaker is disabled when a jack plug is plugged in. This means that you have to have an external speaker (or headphones) connected if you use the socket. You can’t just have an external microphone. So now I have to try and find a place to put an extension speaker on the dashboard.

Where do you get a four-pole jack plug from ?  Maplin Electronics Supplies (www.maplin.co.uk) sell one, part number QT65V, at £1.29. They also sell the power connector L46AY, which is the right size to go in the d.c.power socket. 

When I tried to use the jack from Maplin, the speaker worked fine, but neither the microphone, nor PTT would work. I began to worry that the radio was faulty, but then I noticed that as I plugged the connector in, the radio went briefly into transmit as the tip (grounded through the speaker) passed the microphone contact. So I deduced that the jack was not making proper contact in the socket.

The mic/speaker socket is slightly recessed (by about half a millimetre). The body of the plug can be no more than about 6.5 mm in diameter, or the plug won’t go fully into the socket. This is no problem for the moulded plugs found on the Yaesu CT-44 adapter, but the Maplin plugs have a flange, and threaded portion for the plastic cover, which prevents them fully entering the socket. 
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The only way round this is to butcher the Maplin plug and reduce its diameter. Fortunately I have a friend with a lathe and he turned down the plug to 6mm, seen here in the photo below. A length of heat shrinkable tube was then used to cover the connections and provide strain relief for the wires.

Figure 2  Four-pole jack plug
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Figure 3  Photo of "turned down" four pole jack and heatshrink sleeve.
I added ordinary 3.5mm sockets for the microphone and speaker, so that the harness could be left attached to the centre console, in the car, and the mic and speaker removed. I checked the audio by monitoring on another radio while transmitting through a dummy load. The audio level from the hands-free mic was a little lower than the internal one, but I have received good reports when using the radio. I find one tends to speak quite loudly in the car, because of the road noise, so a little reduction in audio level is no bad thing, and, in any case, different microphone elements may have different sensitivities.
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Figure 4 Completed mic / speaker connection harness

Finally I should point out that if other types of microphone, or other audio sources, for example moving coil microphones, a TNC, or a tape recorder output, are connected in this way, a blocking capacitor should be connected. 
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Figure 5 Position of d.c. blocking capacitor

There may also be an issue with grounding. If there is more than one connection to ground, the PTT switch may be bypassed. Or use the connections suggested on page 11 of the Operating Manual (A download of the Operating manual is also available in the files section of the FT60 Yahoo Group).
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