Notes on HH Scott Tuners

Esmond Pitt 3 June 2020, updated 3 June 2020

1 H.H. Scott 314, 333, 350A/B/C etc.

The only notes necessary on these tuners are that they rarely need realignment. Just check the IF levels at each stage: they should increase until you get to the limiter. Component replacement is equally unnecessary. These things are bulletproof.

1.1 IF alignment

If you do have to realign the IF:

1. Attach the IF probe and DVM to a point along the AGC line back from the limiter grid, so that you are at least one large value resistor away from this grid towards the front end.
2. Keep the generator voltage as low as possible consistent with getting usable readings, say under -1V at this test point.
3. Align as usual for maximum symmetry. Every IF stage is critically  coupled (k=1), so there should be no double-peaking. These things align pretty easily if you don’t put it too far out yourself.
4. Work backwards along the IF strip, injecting signal from V2 grid to align T3 and the detector; V1 grid to align T2; and mixer/oscillator grid to align T1.
5. The stuff you will read about disconnecting the ratio detector capacitor (25uF) isn’t necessary when looking at the discriminator S curve, only when inspecting the IF curve prior to the detector diodes, which you don’t do anyway: just align so that the DC at the STO is either zero for a balanced detector or half the voltage across it for an unbalanced detector (one side grounded).
1.2 RF alignment

RF alignment is basically unnecessary unless the dial is out, in which case it may be simpler just to loosen it and rotate it on the shaft. The oscillator is incredibly stable due to the silver RF coils. I’ve never had to retune my 314 due to drift in 15 years: once tuned it is rock solid.
The NPO capacitor in the grid circuit of the oscillator valve should be mounted on, and as close as possible to, the 10k grid leak resistor it parallels. This is its heat source.

1.3 De-emphasis (mono)

De-emphasis in the mono tuners is provided by the 22pF capacitor in parallel with the 4M7 resistor between plate and grid of the final valve. Together with the 470k resistor feeding the grid, this forms a classic inverting integrator, with Rin=470k, Rf=4M7 || 22pF. For 50uS de-emphasis, change 22pF to 15pF. Note that there is no HT at either end of the capacitor so voltage rating is unimportant.

2 H.H. Scott 335 and 333/350 MPX

1. Peak the 19kHz at the LH grid to the oscillator valve.

2. Adjust the 38kHz coming out of this valve to be stable and in the correct phase to give the correct L and R outputs. (i.e. not reversed) Test this at the junction of the 33K resistor and the MPX witching diodes. The 38KHz oscillator is rather touchy and should be centred such that stereo recovery happens correctly to well under 5% pilot.
3. Peak the separation and adjust the balance control if any so L/R outputs are equal. You should be able to get better than -30dB L/R separation. I did encounter a 333 where the separation pot was only 10K instead of 100K, although marked 100K, so the separation wasn’t much better than -10dB.
4. De-emphasis in these is provided by the four-pole filter coming out of the first 12AU7, along with pilot, sub-channel, 38kHz, and SCA filtering. SCA filtering is also accomplished by the parallel LC network coming out of the earlier 6BL8. To change 75uS to 50uS de-emphasis, change both .0027uF capacitors to .0012 (this being a pi filter, so a square-root law applies, so you are scaling by 9::4, not 3::2).

Actually there are a total of 7 poles, provided by the first C=0.0027uF, the L (50mH, only given on some schematics), the second 0.0027uF, the following 10K/820pF RC, and the final bridged-T network consisting of 33pF/470k/330pF/22M. A Spice model shows that the final effect is roughly fourth-order. Details of this vary widely between models: this is from the 335 and 350A which is identical. The 333 has 33K/820pF (?) joining the anodes of the first 12AU7; the 350B/C have something else entirely. Legend has it according to Terry Reimer that the ‘four-pole filter’ was designed by Harvard EE students over the holidays. It is really a constant-k pi-section filter followed by a half-section, with the 3k3 series resistor flattening out a lift in the response near 15k.

In my opinion this was poor design. The de-emphasis should have been provided via NFB around the final valve, not as part of this filter. I modestly propose the following tweaks:

1. Add 0.0015uF across the 50mF coil, to turn it into an m-derived notch filter F=19kHz as in the 350D. Change the shunt capacitors in the pi-section to 330pF to move its LP cutoff frequency out of the audio band and eliminate its de-emphasis contribution.

2. Change the feedback resistor around the final valve to 470k to reduce the gain to 1, and shunt it with 22pF (75uS) or 15pF (50uS) to provide de-emphasis.

3. Disconnect the 470k from the wiper of the 500k level pot and attach it to the top. This removes the level control function, which you don’t need; retains the 500k as a load to the previous filters; and provides a constant input impedance to the valve so that the NFB loop works reliably.
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