AWA 3A56068 Distortion & Noise Meter

S.N. 451. April 2023
TR1 5TW6206
TR2 1TX60180; 570Q 0-220 segc;
V1 EF86 Telefunken
V2 EF86 Telefunken
V3 EF86 Philips 8Y4 D3A2
V4 EF86  Philips 8Y4 D3A2
V5 6AN8A RCA
Caps Ducon cans 174,174, 174,174
Ducon axial 184
UCC can 2564, 2564
Mustards D 3w, D 3W, 044H, 044H, D1, D2N
Vane 18682,
Pots Colvern CLR PLS 003/413
Resistors IRC 6423, 6418,
Welwyn 5905-99 021-6832

Issues: C32, C33 rely on clamp band for ground. Chassis used for power supply OV rectifier and B+
filtering. 1 bad and 1 poor 1N3195 diodes in bridge. No bleed resistance for B+. V5 6AN8 with leaky
grids. CRO output is effectively floating, and no nearby gnd terminal. Jittery RV3 wiper. No socket
for external measurement of notch filter output — still need access to top of chassis for adjustments.

Differences: Humdinger RV8 wiper taken to chassis via 47k//1M, and via 0.47uF 400V mustard to
mains protective earth (which is floating and goes to TR2 earth screen (check) —as per 1A56068

schematic.

Dating appears to be manufactured abt 1964-5. JKA = Hi input ; JKB = Lo input.

Testing:

E-cap reforming:

C32 100uF 350V; 122uF 1.8Q 100Hz <95uA 335V *
C33 100uF 350V; 124uF 0.56Q 100Hz <75uA 335V
C2 16uF 450V; 20uF 2.9Q 100Hz <70uA 440V

C18 16uF 450V; 18.9uF 2.8Q 100Hz <70uA 440V
C31 16uF 450V; 20.0uF 2.9Q 100Hz <90uA 440V
C14 16uF 450V; 19.1uF 2.8Q 100Hz <65uA 440V

C6 16uF 450V; 22uF 4.5Q 100Hz <90uA 430V

C15 16uF 450V; 20uF 8.5Q 100Hz <80uA 430V *
C16 8uF 300V; 8.7uF 7.5Q 100Hz < 35uA 290V

Replaced C20, C26, C27, C28 with 100uF 16V.
Mains earth and IR ok (>2G at 1kVdc).
Replaced rectifier diodes with UF4007 and modified OV wiring.
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Added 56kQ PRO2 across C33 (3.6mA @ 200V) as bleed.

Changed to 250V primary tap with Belling-Lee 1A 3AG fuses. No valves: 7.5Vac, 266V B+. All
valves: 6.5Vac, 172V B+ (8.8mA loading due to 6ANS).

Changed to PT secondary +10% Red. Swapped out 6AN8. 230Vdc overshoot on power up; 196V
B+, 6V R61 = 8.8mA B+ load. V1/6=160V; V2/1=120V; V3/1=122V; V4/6=126V; V5/6=108V;
V5/1=80V. Some noisy readings.

Added 1MQ load to CRO terminal.

Noisy V4 and V5 stages. Shorted the C17 input to V4, but then just removed V4 and V5 —
perhaps also removed noise on B+.

Signal level after C16 reduces by 10dB for each resistor step. Distortion in CAL is <0.005% (ie. V1
amp only, with V2, notch, V3 bypassed) with 0.1M unbal input and 180mVrms output at top of
atten. H3 increases a bit with Unbal bridging.

REW and EMU-0404 via 10:1 probe across SWC/C16 attenuator to measure noise floor and
spectrum of signal via CAL or notch setting of SWB, with CAL signal level adjust. 1kHz test tone
from EMU-0404 unbalanced headphone with HD’s <0.005% in to rear panel 4-pin socket.
Coherent averaging used for better discrimination of harmonic distortion levels. Tone 1kHz
frequency locked to RTA FFT.

Distortion with notch cct in is ~0.3 to 0.4% 2" and 3™ harmonics, but rises with signal level to
>1%; ~60mVrms on top of atten for 0.3-0.4% H2 (20mVrms for <0.1%).

REW frequency spectrum with notch tweaked to 1kHz gives about -12 to -13dB depth. REW
confirms 1000Hz.

Removing V4 and V5 raises B+ to ~ 234Vdc.

Noisy CAL pot - cleaned.

Better matching of R13 to R17 improved notch depth to ~-15dB (padded R17 with series
18k+1k8). Further careful adjustments of RV3, C8, C12, C10 (Af), and RV6A (R) can suppress
1kHz fundamental to -65 to -70dB (it’s a bit jittery below -65dB and depends on max signal
level). Fundamental can be suppressed to same or just below H2 and H3, but depends on cal
signal level due to added distortion from notch amp circuitry as H2 and H3 increase about 15-
20dB when in distortion mode.

RV3 appears to be unstable - sprayed and then better — still to do RV2 and RV4.

Hum reduction with RV8 best done in distortion mode by observing 100Hz sidebands on 1kHz
signal — hum 100Hz levels suppressed to at or below spectrum noise floor.

To do:

Possible increasing HD levels with signal level through notch filter — replace C6 and C15 with poly
caps (lower leakage) and compare.

Matching of R14/R16, R13/R17, R12/R18 —just used fixed resistors for series padding to achieve
better than 0.02% matching (4-digit discrimination), and clean around switch terminals to
minimise leakage noise, and clean RV2 and RV4 wipers/tracks.

Add chassis top connection (2 terminals) for external connection of 10:1 scope probe for
spectrum analyser measurement of notch filter output.

Add in V4 and V5 and roll V4 to see influence.

Nominal photos from another unit:
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