
Dada Electronics Australia

LM4500 decoder: Leak Troughline fitting instructions


1. The circuit diagram of the Leak Troughline III appears at the end of this document. Diagrams of other models are available at Steve Spicer's Kiewa Valley site http://44bx.com/leak/Leak/TroughLine2_cct.gif where the voltage doubler schematic is. I recommend Steve’s Leak book for a compendium of all Leak circuit diagrams and a very valuable history. I can also supply a layout diagram on request.

2. See the Appendixes for some other optional tips and tricks which you should apply if you have a Troughline II or III. The Troughline Stereo already complies.
3. The decoder fits in the same place as the original (right rear corner), after drilling 4x3mm holes in the right-hand side of the tuner chassis and using the plastic screws, nuts, and spacers supplied. You can use the PCB as a guide to mark the holes from the outside: make sure to allow enough room at the back and the bottom when marking & drilling the holes to allow for the thickness of the chassis. Put the screw heads inside, i.e. from the component side of the PCB, then screw up the spacer to the other side, offer this up to the chassis, then fit the nuts to the outside. (If you try to put the screw heads outside you will be unable to get to all the nuts to tighten them.) Don’t finally fit the decoder to the chassis until you’ve done the adjustment procedure below.
4. You will need to build a voltage-doubling rectifier from the AC heater supply to the valves. This is a black wire snaking around the top of the chassis which attaches to pins in the chassis at various points including one very near the decoder. The circuit is just a 2200uF/25V electrolytic capacitor and two 1N4001 diodes: see top left of http://44bx.com/leak/Leak/stereo_dec3.gif, before the 2nd 1000uF capacitor. (I use 2200uF for the first capacitor to get a higher DC voltage; the 2nd capacitor in the diagram is redundant here because of the on-board PSU capacitors and regulator.) This capacitor’s –ve end attaches to the nearest chassis connection to the black wire. The +ve end connects to both diodes, one each way. You can attach the diodes directly to the decoder board: the diode with the free cathode end (band out) goes to the +18V pin, the one with the free anode end (band in) to the GND pin near the top left of the board, looking down at it with the PSU capacitors and LM317 on the left. You also need to organize a ground connection from the PSU ground to chassis ground. There is a ground star point near V1 but you should use one further away from the RF section if possible.
5. Remove the chip before you test: you should get about 10.5VDC at pin 16 of the LM4500. Note which way the chip goes back: the cutout to the left. Pin 16 is top left.
6. If there is already a decoder fitted, you can use the original connecting cable to the decoder. Just solder the new leads to the back of it. The pins are as shown in the circuit (below). You will need to organize a series resistor into the composite output, to voltage-divide with its 50k input impedance, to ensure the decoder doesn’t get more than 2VPP=0.774VRMS at its input. Less is better from the distortion point of view: see the datasheet; if the input is below 1VPP or 0.387VRMS the distortion stays low. This is all referred to 100% modulation of the FM signal. Use 120k or more in series and the decoder’s own 50K input impedance as the shunt leg. This connects to the C (composite) pin at bottom left of the decoder. Use a shielded cable.
7. L and R outputs to the output cable (or output sockets) come from the L and R pins on bottom right as labeled. Again use shielded cable. To avoid earth loops it may be necessary to connect only one end of the shielding.
8. Adjustment: this simply consists of rotating the bottom trimpot until you get best stereo separation. Note that you can’t reach this trimpot with the decoder fitted to the chassis. This step is tuner-dependent, so it cannot be done during decoder assembly and testing. Don’t touch the top trimpot: this controls the 19k oscillator and has already been adjusted to 19.00kHz ±0.02kHz.

9. The two rightmost pins at bottom right under the LED are to drive an optional stereo indicator LED on the front panel. You will have to organize the cabling for this option. If you do this, remove the LED from the board, rather difficult as it is through-hole soldered. If you don’t want to reuse the LED just snip it out. The LED pins have the same polarity as the LED just above them, which is clearly marked.

10. In fringe areas you may wish to fit a Mono switch. This connects the Mono pin on the PCB and ground. When the switch is open you are in stereo mode, as shown by the LED being illuminated. Location and provision of this switch is up to you.
11. Now fit the decoder, sit back, and enjoy the music.
12. APPENDIX 1: Leak Troughline III schematic.

13. APPENDIX 2: Follow the procedure here to adapt a Troughline II or III to the Troughline Stereo circuit. This uses the final cathode-follower valve to buffer the discriminator from the decoder.

14. APPENDIX 3: explanatory photo.

15. APPENDIX 4: Leak Troughline II parts location. The TroughLine III and Stereo are similar.
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