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Dynaco FM3
Design remarks

The following design features contribute to the Dynaco’s remarkable performance:

1. RF stage is very immune to overload

2. Mixer/oscillator is ditto due to screen injection of the oscillator frequency.

3. IF strip consists of four under-coupled stages each with grid-leak limiting and the final two with sharp-cutoff limiting. Because of the inversion at each stage, limiting is excellent both positive- and negative-going, grid-leak limiting being flat in this respect.

4. Temperature-compensated oscillator.

5. Because of all the above factors, there is no AFC or AGC, which avoids messing around with low-frequency time constants.

6. Low-distortion discriminator even at 100% modulation, due apparently to the reversed diode and the balanced Foster-Seeley design.

7. High gain on the 19kHz tank amplifier followed by 38kHz doubler-oscillator which acts as a mixer, so the 38kHz switching signal is always strongly present, even on weak signals.

8. Because of all the above factors, quieting and channel separation are exceptional even on weak signals.
RF

RF shielding is inadequate. Add metal on the underside to match the metal on top. Ceramic capacitors must all be upright. Capacitor trimming is more critical than inductor trimming in the RF alignment. C8 is adjusted from the underside. Replace all coupling capacitors with C0G.
IF strip
The IF strip consists of four under-coupled IF stages, all with limiting capability, hence no AGC. Align to 10.7MHz IF. Inject 10.7MHz at grid (pin 1) of V5 for T4, V4 for T3, V3 for T2, then at eyelet 7 to connect to the mixer grid of V1 for T1. Keep the signal level as low as possible to get an IF curve at each point.
The manual says that sweep alignment is no advantage: this is hard to believe frankly. I’ve never seen a tuner alignment that couldn’t be improved. The procedure given in the manual using inter-station noise and the tuning indicator isn’t credible to me unless all four transformers are already tuned pretty close to 10.7MHz, which they must have been ex-factory when shipped in the kit. There is a YouTube! Video showing a Dynaco FM1 which has been aligned to an IF of 11.3MHz, so there is clearly a wide tolerance.
Change the two 2-watt resistors to 3-watt and raise them off the PCB. They are under-rated.
Replace all coupling and screen bypass capacitors with C0G.
Discriminator

Despite the reversed diode, this is a Foster-Seeley discriminator, balanced, centre-tapped. Follow the VTVM procedure in the manual, but instead of the 1M2 resistor and VTVM you can use a 1M oscilloscope input and a DVM. The scope is essential to provide the load when doing eyelet 88, which is otherwise unloaded. However you should still aim for the voltages specified in the VTVM procedure, via the DVM, rather than attempting to get anything resembling a normal discriminator curve on the scope. You won’t, because of the unusual configuration. The stated -11 volts at the top of the discriminator seems pretty optimistic, especially on a 10V range. I was never able to get better than about -5V. Pay attention to the part about removing the “gimmick” capacitor and replacing it afterwards. It appears to be another shunt for the primary of T5, so it is across this primary, so affects its tuning. For the same reason pay attention to the instruction to de-tune the secondary before tuning the primary, although shunting it with a damping resistor, say 470R, might work as well without having to remove  and replace the “gimmick”.
 
Note: there is no AFC in this tuner. Hence final alignment, especially the discriminator secondary, has to be spot on and in complete agreement with the IF peak centre frequency.
Multiplex

This is unusual in having no separation pot. Instead it has a double-tuned 38kHz switching coil: the secondary operates as a separation control.
Check for dry joints on all capacitors that shunt T71/2/3. Check/replace C73 and C77. These are critical: they provide positive feedback into their respective tank circuits, which is the source of the ‘Q-multiplication’ referred to in the manual, which should result in a very large and very pure 38kHz signal at eyelet 75 (RH grid of EMM801). The 38kHz signal at eyelet 88 should be even cleaner, and several volts in amplitude.. The circuit involving V71 should generate enough gain to close the ‘Stereocator’ whenever there is a 19kHz pilot present, however weak, so any gain-related component is critical. I pulled out a C77 which measured 10pF in circuit, should be 3.3nF, and which crumbled to pieces when removed, so clearly it hadn’t been doing anything much. Things improved greatly when it was replaced. Attention should be paid to all resistors and capacitors around this valve.

Another reason this is critical is that without enough limiting, the even-order 38kHz peaks may be significantly lower than the odd-order 19kHz peaks, causing imbalance in T73, causing in turn a net DC voltage across the secondary, which might account for the variations in grid and plate voltages sometimes seen between the halves of V73.

Replace the four 47k diode load resistors with 1% metal film, and maybe the four diodes with low Vf Shottky diodes, e.g. 1N5711. Replace the 150k, 220k, 330k, and 470k resistors, as they will have all gone high.

Replace all the audio coupling capacitors with film, starting from C26 after the discriminator, then C29, C31, C82, C83. Replace PEC555004. This PEC is sometimes misleadingly referred to as being on the IF strip. It isn’t. It’s on the IF PCB, but logically it comes after the discriminator and first audio valve stage. It is a shelving treble boost which raises the level of the difference signal 23-53kHz to compensate for losses earlier, to improve channel separation. It passes audio, so capacitor quality is important, and it is an RC filter, so component values are important. I pulled one out where both 22k resistors had gone to 26k, and anything could have happened to the capacitor value.
The two MPX PECs between the demodulator bridge and the final valve stages are known to be inaccurate, and believed to be incorrectly shown in the schematic. The schematic shows a twin-T network that accomplishes both 75uS de-emphasis and a 19kHz notch. There has been a suggestion to replace them with three L sections 10k/510pF, shunted overall by 100pF. This doesn’t model any better to me: a better notch but the de-emphasis is still inaccurate. I favour replacing them both with a network dedicated solely to the 19kHz pilot and 38kHz switching tones, and maybe to attenuating the 23-53kHz difference information, and accomplishing de-emphasis with a correct first-order lowpass filter, by shunting the feedback resistor around the final valve stage: 220pF for 75uS, 100pF for 50uS. That way at least the de-emphasis is accurate.
Change C20 from 0.47 µF to 5.6 µF. This shifts an LF time constant and improves the bass response.

PSU

Known for hum. Raise/bypass the capacitances after the first series resistor. Replace the last series resistor by a coil. Note that the final capacitor feeds both the MPX and the oscillator side of V2.
General

Instead of relying on chassis grounding of the RCA sockets, ground them explicitly to the MPX ground bus, i.e. replace the wiring completely with shielded cable. You may as well renew these sockets in the process. The shielded cable should not go to the valve base ground but to the two adjacent grounds near the signal takeoff points.
Remove the obsolete 300 ohm aerial connector and fit BNC, coax, and/or F connector to taste.

This tuner runs hot. Fit a low-RPM fan. Everybody and his dog claims to have invented this recommendation, but it is right there in the user manual.
Warning

There’s a certain amount of drivel on the Internet about this tuner, and quite a few more dubious claims.
One article asserts that differential winding of T73 secondary accounts for different grid voltages on the two parts of V73, as though one side of the secondary was for the left channel and the other side for the right channel. My explanation is that the doubled 19kHz can produce 38kHz with different odd and even peaks (even peaks lower, being 2HD) unless the 19/38kHz stages in V71 are producing enough Q-multiplication to cause limiting.
Another claims that ceramic ‘and crystal’ filters and PLL demodulators magically have an effect on RF performance.
Another claims that C29 and C31 can cause ‘poor stereo performance because the 38kHz pilot signal to the multiplex section is attenuated’, which is impossible as the 19kHz tone from which the 38kHz switching signal is derived is taken off a point before C29: they can indeed cause poor stereo performance and indeed poor audio performance generally, but because the difference signal is attenuated and/or corrupted, not the ‘38kHz pilot’, which is incorrect terminology anyway.
There are various inaccurate claims about the PEC modules in the MPX, some of them quite wild. The circuit published in the manual is actually quite a good approximation to 75uS de-emphasis, but it is not amenable to adaptation for 50uS because the 38kHz notch also gets moved. See above for my solution.
David Berner in his letter about the PECs measures the response at 20kHz, which is of no interest. His 3rd-order RC low-pass shunted by a small C can’t possibly be an accurate first-order low-pass filter to any time constant whatsoever.
Design tools

http://www-users.cs.york.ac.uk/~fisher/cgi-bin/lcfilter
� The “gimmick” compensates for the fact that T5 secondary is detuned when the primary is adjusted, then T5 secondary is tuned, which alters its inductance, which reflects back into the primary.


� See https://www.diyaudio.com/community/threads/dynaco-fm-3.391000/#post-7142158.
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