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1. Summary
Combo 5W Valve Amplifier and 8” Rola speaker.  Unknown maker. 
, Dec 2017. 

1.1 Original Amplifier 
Professional construction – well made.  No markings.  Based on R&H Feb 1941 5-Watt Amplifier. 

MIC socket to volume pot, with wiper to 6J7 pentode mode gain stage, with 2kohm bypassed 
cathode bias, and 250k load to VS3. Shunt RC 1M/5nF tone control on grid input to 6V6 SE output 
with 5k output transformer, and 250Ω 3W cathode bias with 25uF bypass, and VS2 on screen.  
Anode to VS3 feedback via 100k. 

Full-wave 5Y3 rectifier to 16uF VS1, then choke to 16uF VS2, then 22k dropper to VS3. 

Components 
Power Transformer Red Line; 0-200-230-240V; 290-CT-290V 60mA, 6V3 2A, 5V 2A; E.S.. 

Markings on bellend: 347 , Type No 6292 
Output Transformer Rola CB G81  5,000     D  L6   
Choke RCS Filter Choke, Type T.C.60, 100mA, 30 H, 250 ohm DCR. 
Speaker Rola 8” alnico ,  45  374,  D 33/1,  A  Cone: 62 
Tubes 5Y3 GT/G Radiotron  E4  I2 

6V6 GT/G  Philips USA  K66 
6J7  RCA metal  K3 

CAPs Ducon  aerovox leaded electrolytics  116 
Tecnico leaded electrolytics   4126,  4126 
Tecnico black mud;  

Resistors IRC WW  
IRC metal cap end 1W 
CC colour banded and colour/dot 
Weestat pots 

Dating: 
Red Line is in Sept 1948 advert, and 347 marking may indicate March 1947. 
Tecnico cap marking 4126 may indicate 4 Dec 1946. 
Rola frame marking 45 374 may indicate 1945.  Most likely an 8-14 model. 
R.C.S Radio was a part supplier from Sydney. 

Issues: 
Differences to R&H Feb 1941 circuit: 1M 6V6 grid leak (not 500k). 100nF for 6J7 screen bypass 
(not 500nF).  10nF for 6J7 output coupling (not 50nF).  16uF first filter, and no 1kΩ field-coil CL 
filter.  290-0-290 HV (not 385-0-385). Heater with one end ground (not 6.3V CT grounded).  No 
7k5Ω 10W pre-load on VS1.  5nF & 1M tone control across 6J7. 

6J7 screen resistor open-circuit; 2k cathode +10%; 20k dropper +15%; 100k feedback +50%; 250 
WW cathode +30%; 1M grid leak +26%.  Old electrolytics, and mud paper caps.  No AC switch or 
fuse.  Bus ground, and heater to ground.  Wire insulation old and cracking.  Speaker cone with 2 
small holes.  Box handle leather broken at ends.  Old box rubber feet. 
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2. Modifications  
• New mains IEC socket and fuse (0.5A 5x20 IEC F).  Nomex shielded rear. 
• 431KD10 MOV across primary winding.   
• Fuse PT secondary CT (125mA T  IEC). 
• Added 1N4007 diode in series with each 5Y3GT anode (290-0-290V is ok with single 

1N4007). 
• Replaced all caps (electrolytic, paper).  First filter can be much larger due to PT series 

resistance. 
• Heater with tuned humdinger pot. 
• Replaced input jack with switched ¼” floating.  Moved volume pot to 6V6 grid leak, with 

1MΩ in parallel with wiper.  Typical 1M grid leak, and added 10k grid stopper in top cap 
clip.  Moved socket to top of chassis with neoprene washer, and used flexible wiring, to 
suppress microphonics. 

• Replaced fixed 6J7 screen bypass with tone pot in series with 440nF (Wima MKS4 250Vdc 
rating gets hit at turn-on).  Lowered cathode bypass to 680nF, and raised cathode resistance 
to 2k2, to give low frequency roll-off below 100Hz due to speaker.  

• Added 270Ω 2W screen stopper to 6V6.  No grid stopper – the volume pot provides that if 
needed.  Reduced coupling cap to 4n7 (from 50nF) to raise high pass corner to ~65Hz.  
Reduced cathode bypass to 10uF (from 25uF) to raise high pass corner to ~65Hz.  Raised 
cathode resistor to 330R to sit total idle dissipation at 12W. 

• Tone pot modified to place series RC in parallel to Vol pot, with wiper at ground and cap 
can be low voltage - wiper at min = HF cut.  Other side of pot used for 6J7 screen bypass 
cap. 

• Speaker transformer primary taken to new terminals.  Speaker frame connected to amp 
chassis. 

 
To do: 

• Repair the two small holes in speaker cone. 
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Measurements 
Power transformer primary, secondary, and choke megger test ok. 

Rail Idle levels (Mains 244V) 
VS1 312V (4.3Vrms); turn-on peak 392V 
VS2 300V (~20mVrms) 
V2 cath/anode 15.2V/272V (46mA; 11.8W) 
V1 cath/anode/screen 2.1V/79V/61V 
Heater 6.4 
Sec HT 280-0-280 
Power transformer primary DC resistance: COM; 38Ω, 45Ω, 48Ω. 
Power transformer secondary DC resistance: 173Ω + 185Ω. 

Output transformer 5k SE primary DC resistance: 634Ω. 

Choke DCR: 233Ω 

See measurements folder for power level and tone setting spectrum plots.  5W cranked.  Hum 
negligible.  Low gain, so may need a pedal. 



4/03/2018 Australian 5W Combo Page 4 of 6 



4/03/2018 Australian 5W Combo Page 5 of 6 

3. Design Info
3.1 Input stage – 6J7 pentode 
VS3 ~ 300V; 250k Plate ~ 92V (anode current ~ 0.83mA); 1140k Screen ~ 65V (screen current ~ 
0.2mA); cathode=2.0V; 2k2=0.92mA.   

3.2 Output Stage – 6V6GT Single-Ended 
This Class A single ended output stage uses the 6V6GT pentode with bypassed cathode bias.  A 
5kΩ impedance is presented to the 6V6 plate by the Rola CBG81 OPT with a nominal 2Ω speaker 
load.   

VS2 is lower than VS1 by about 11V: choke DCR of 233Ω and 45mA.  Plate DC voltage will be 
lower than VS2 by an amount up to ~29V; ie. OPT primary resistance of about 635Ω with idle 
current of 45mA.  Cathode voltage has an idle bias of 11V.  So effective plate-cathode idle voltage 
is about 310-11-29-13=257V, and screen-cathode voltage is about 310-11-13=286V. 

The maximum output valve bias current allowed is dependent on the maximum recommended plate 
and screen dissipation of 12+2W for the 6V6GT:  Ibias(max) = Pd / Vb = 12W / 260V = 45mA.  
With a cathode resistance of 290Ω, and cathode voltage of 13V, the plate idle current is 45mA. 
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3.3 Power Supplies 
A standard CT full-wave rectifier circuit with 5Y3GT is used with 290V secondary HT windings 
with centre-tap, and 16uF capacitor input filter, followed by LC filter, giving 310V at 44mA. 

The effective source resistance is comprised of the reflected power transformer primary resistance = 
48Ω x (290/240)2 = 70Ω; plus the secondary resistance = 173Ω; which sums to 243Ω.   

With choke, and 150uF VS2 filter, the ripple voltage is low enough not to be a concern. 

The 5Y3 is directly heated cathode, so VS2 rises significantly before valves start conducting – an 
issue for 0.22uF coupling cap. 

Heater 1 6V3 CT 2A:  0.3 + 0.45 = 0.75A.  
Heater 2 5V-0V 2A: 2A.  

No over-voltage protection is needed for the OPT, as the feedback circuitry loads the primary with 
120kΩ. 

Simulation with 50mA loading on VS2 (301V, 60kΩ); fuse in CT line. 

Simulate period in PSUD2 10ms 50ms continuous 

Simulated RMS current 0.47A 0.312A 0.085A 

Multiplier (based on 0.125A fuse rating) 3.8 2.5 0.68 

IEC60127-2 Quick-acting F min limit multiplier 4 2.75 1 

Simulate period in PSUD2 20ms 150ms 600ms continuous 

Simulated RMS current 0.39A 0.33A 0.2A 0.085A 

Multiplier (based on 0.125A fuse rating) 3.2 2.6 1.6 0.68 

IEC60127-2 Time-lag T min limit multiplier 10 4 2.75 1 



A

B

C

DD

C

B

A

Title

Number RevisionSize

B

Date: 16-Oct-2018 Sheet    of 
File: C:\Users\robbins\AppData\Local\VirtualStore\Program Files\Design Explorer 99 SE\Examples\PrDrawn By:

VS1

VS1
IDLE
310V, 4.3Vrms

VOLTAGE RAILS
RAIL

QTY

1

COM

AUSTRALIAN 5W COMBO
Modified

TRANS1

185R

5Y3GT  V3

+

400V
22uF

ROLA  8"

290V

290V

HEATER-1

RED LINE 6292

5K S.E., 0-2

HEATER 2 6.4V

5V

6J7

2

7

6V6GT

2

7

173R

48 DCR

VS2

VS2

+

400V
150uF

VS2 300V, 20mVrms
6J7

VALVE

300

240

16V6GT

1

1M

INPUT

250K

VS2

400V
4N7

500K

TONE

10K

635 ohm DCR

1N4007

1N4007

5x20

500mA F IEC

5x20

125mA  T  IEC

30H @ 60mA
TRANS1
HEATER 2

6.3V 2A

TRANS2
ROLA CBG81

230 DCR=233

RCS  TC60

6V6GT  V2

3

5

8

4

2 76J7  V1 3

TC

5

2 7

1M

VOLUME

200R

200

ES

250V

440N

250V

4N7

63V

0.68uF

50V

10uF

4

2M2

270

2K2

1M2

220K

5Y3GT

CW

1

2

3

4

W04

BLUE

MAINS ON

235K
2K2

240VAC MAINS

IEC SOCKET

330V






















	1. Summary
	1.1 Original Amplifier

	2. Modifications 
	Measurements
	3. Design Info
	3.1 Input stage – 6J7 pentode
	3.2 Output Stage – 6V6GT Single-Ended
	3.3 Power Supplies




