The Leak Stereo 20 modified. V2.3 Times 2

The Leak Stereo 20 modified. V2.3 Times 2

All work carried out, over several iterations and discussions, by Merlin Audio here in the Australian Capital Territory. I have noted all the mods on a circuit diagram, but this is a bit rough and won't scan well.  

All the replaced passive circuit components are commercially available audiophile quality, ie not Solens or MIT's Wundercaps.

Component choice was done to balance tonal quality, and to retain the wonderful midrange purity, speed and believability of tubes in up-to-date circuits.  The total cost including labour and learning was not small, (about $Aus 2,000, or $US 1,300) but this is still a lot less than two new small tube amps would have cost me.

PSU Modification; 

SS Rectifiers, the diodes, which are not 1n4007's, but super fast, soft recovery twin diode packs, same as supplied by Sonic Frontiers/The Parts Connection, and recommended in Vacuum Tube Valley magazine (in USA)  et al. 

3 x 470uf Ni(ppon)Ch(em)icon audio grade filter caps, which fit the original holes plus the one where the GZ34 was, and bypassed with Wima MKP's, and MKT's, plus a precision series resistor.  New power and cathode resistors (270 ohm) and electrolytic cathode caps. DC for heater to the 6dj8 input tube. The Cathode resistors on each output tube were originally paralleled arrays to 270 ohms of  metal films. When 

one of the sockets under a driver/splitter tube failed I took one of these arrays out so one channel has selected to 1% (out of 5% wire wounds). One hour in a Dick Smiths with tolerant staff. . [Caddocks or similar are planned]

Gives higher HT volts, and a little more power, energy storage 24 times larger! [[(470+)*4]*[(320)*(320)]/2] c/f [[(32*3)]*[(240)*(240)]/2]. Storage being 1/2 the capacitance times the voltage squared. Ripple is now insignificant. 

Yes, the transformer is pulsed a bit harder, but each pulse is for a lot shorter period, the 20 didn't come with a choke, so the original pulsed the TX as well!  Overall the trannie runs cooler than before, because there's no valve rectifier pulling 2 amps from the heater windings!  

Thermistor surge protection / soft start on HT at power transformer, fuse sockets and new fuses all cleaned and polished.  Don't laugh this is audible, try it. Can't find the power resistor (used as a slow blow fuse by HJL). Bill must have removed it.

Audio stage mods:

Global feedback caps and resistors replaced with high precision resistors and polystyrene caps. Feed back around the input and driver stages is lower due to using a 6dj8 input and a SCG7/6FQ7 phase splitter/driver. The global (3rd loop) loop feedback is a little higher, as is that around the output stage. 

(Took advantage of lower total and cathode feed-back in first and second triode stages, ie it's implicitly lower with the different tubes).  Overall, total feed back is about the same and sensitivity still well below 200 millivolts for full output. 
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Tapping: You should also try two tapping options ie if it’s a nominal 8ohm spkr, dropping to 3 or even  2 ohms in places, it may perform better on the 4-ohm tap, if it’s a high impedance spkr, 16 ohms may be best but some times the 8-ohm tap is best, definitely so into a 9-11 ohm spkr. You may lose some power into a lower tap, but sometimes the bass is a little tighter. [Note: Make sure the global feedback loop is connected to the tap you're using, otherwise you'll not get all the potential benefits.]

All signal resistors have been replaced with 1% low inductance Philips, and some other types(?); they are all 1/2, 1 and 2 watt, low self noise, low tempco metal film resistor. 

Signal coupling caps are Wima MKP metallised film polypropylene capacitors. The caps and resistors tend to 'cross-compensate' the tempco effects and help the amps to settle stably once warmed up. Output power; 16 watts both channels into 8 ohm. Distortion? A lot less than 0.1%, ie 0.05%, but at 16 watts not 

12 watts!.  Watts @20 hz and at 20 khz is 16, and 12! Output impedance was also down.

Tubes:

1 x selected NOS Mullard 6DJ8 twin triode input tube replacing 12AX7.  DC to heater on this tube only.  NB Pin-outs are different, rewired, also true for 6CG7's below. (1 per amp).   I will probably replace this tube with a 6cg7, when they are going off, and in each of my amps.  Just about a ‘drop-in’ here too. (NB not for a 12ax7!)

2 x Selected NOS Australian mfd (AWA/AWV) 6CG7 driver / phase splitter tubes, 1 per channel, replacing the 2 X 12AX7's. Bill has applied a FET Current source circuit to this tube to hold it and the output tubes in balance. 

Note: This an extension of Mellotone (Haden Boardman's) 'Perfect Phase' rebuild (UK in HFW 2 years back), which use 12AU7 / ECC82's in both roles. (2 per amp).  [The 6CG7 is used by Audio Research, Conrad Johnson et al, and is the Noval / 9-pin miniature equivalent of the famous Octal 6SN7.  Andy Gold, now working for Audio Note in the UK, wrote in an article for HFW, (a few years back when he was their kit designer) that he would rather use either of these tubes instead of a 12AU7, in any circuit. GEC, Sylvania, AWV and AWA, Philip’s, ECG, Telefunken for NOS, and EI (Yugoslavia) for current MFR].  

Output tubes, selected, matched (by swapping around and measuring) 6BQ5's including Sovtek EL84M's. (4 per amp).  Will buy a full set of 8 matched Sovtek EL84M's when the first one of mine start drawing more than 20 volts across the cathode resistor.

Sockets:

Dual gold plated brass 3/4in. spacing (ie 19mm) multi-way hex binding posts, and teflon / Gold RCA's. 

Tube sockets: checked cleaned and tightened, one, the input tube socket, has been replaced on each amp, with a ceramic gold plated socket.  

Power: AC mains cords are now hard wired.

Chassis:

Dark gold / bronze. No top cover,and.... no undertray, BZZZt take that!!!! toddlers. They sit on white concrete pavers (2 blocks with bubble wrap  sandwhich filling) with spikes, under a little occasional table each inside the four legs. 
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History / Background:

The rebuild was a careful, thoughtful and iterative process, to audibly and measurably improve the basic circuit's achievable sound quality, and within the design's limits.  I don't agree that modern components, or even different tubes, is the wrong way to go about things. The result is more reliable, sounds better in every way and gets jaw-dropping reactions from listener's.

I had listened to them in original form; and then, Stage I, overhauled with original value parts and with new tubes, and found them hissy, a bit heavy and slow in the bass and dull treble. Stage II - Sovtek EL84M's and 12AX7's, much quieter but GZ34's kept failing, and good ones ie NOS Mullards or Brimars 

are not cheap!  Some original filter cap's measured very ripply and leaky. Further, some original,  (and NOS replacement) filter caps that measured well went hummy and farty within a few weeks after I started using them regularly!

I agree with Steve, the Kiewa site's builder, that Stereo 20's mains transformers run hot, even hotter if you use lower quality GZ34's, 5AR4's, or even 5AS4's.  The 5AS4's are directly heated and have a very high heater draw current. BUT with any 'off' or cheap new tube rectifier the heater current drawn can run right up against the transformer's original design limits.   My two are the later ones with upgraded  T’s, but they still run hot.

I think the original circuit draw is close to or over 2 amps with any of these.  Way over with a 5as4.  The 'slow blow fuse'(actually a resistor), used by HJL in the 20 to protect the transformer, confirms this limitation, at least for me.  I mentioned it earlier.

The GZ37 is often suggested as an alternative, but I recall that its heater current draw is significant and I think capacitance limits are lower still than the GZ34 family. Yes, they are rugged but I don't have room for two on each chassis! 

Page 1 of 1

