
1

1

2

2

3

3

4

4

5

5

6

6

7

7

8

8

A A

B B

C C

D D

VOLUME 2 VOLUME 1

TREBLE

BASS

MID

CHANNEL 1
TOP INPUT

CHANNEL 1
BOTTOM
INPUT

CHANNEL 2
TOP INPUT

CHANNEL 2
BOTTOM
INPUT

CHANNEL1
PREAMP
STAGE

CHANNEL 2
PREAMP
STAGE

TONE CONTROLS
PREAMP
STAGE 2

CATHODE
FOLLOWER

Note: To jumper the two
channels, connect a cable
from channel 1 bottom input
to channel 2 top input and
plug the instrument into
channel 1 top input.

240V

185V 142V

800mV1.5V

840mV

146V

147V

0V

0V

0V

0V

0V

0V

250V 270V

Initial design: Randall AikenREV:

2 Updated bias supply/transformers

Fixed pot reference designators3

4 Fixed presence/feedback/atten values

5 Added fi lament wiring for V5

6 Added missing 10K decoupling resistor

7 Changed decoupling resistors to 5K

Note: for a cleaner tone with
less distortion, remove C10.

Note: if the amp is too bright
at lower volume settings,
remove C4, or substitute a
lower value.
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November Project - preamp

Wednesday,  December 15,  1999

Title

Size Document Number Rev

Date: Sheet                   of 

PREAMP

PREAMP_SUPPLY

J4

PHONEJACK

C9

0.022uF

C6

470pF

C11

0.022uF

R9
33K

1
2

R17

68K

1 2

VR4
1MEG LOG

1
3

2

V2B
12AX7A7

8

6

VR3
250K LIN

1
3

2

R6
470K

1
2

VR5
25K LIN

1
3

2

R14
100K

1
2

R11
820

1
2

R13
820

1
2

V2A
12AX7A2

3

1

C1A

32uF/500V

1
2

C5

470pF

R1

5K/5W

1 2

R8

470K

1 2
VR2

1MEG LOG

1
3

2

R7

68K

1 2

C10

0.68uF

R5
100K

1
2

C1B
32uF/500V

V1B
12AX7A7

8

6

C4

470pF

R12

68K

1 2

R2

5K/5W

1 2

V1A
12AX7A

2

3

1

C7
330uF/25V

1
2

R10
2.7K

1
2

R4
100K

1
2

J2

PHONEJACK

R3
100K

1
2

C3

0.022uF

J3

PHONEJACK

C2

0.0022uF

R16

68K

1 2

VR1

1MEG LOG

1
3

2

J1

PHONEJACK

R15
1MEG

1
2

C8
0.68uF

R18
1MEG

1
2



A

A

B

B

C

C

D

D

E

E

4 4

3 3

2 2

1 1

PENTODE

ULTRALINEAR

OUTPUTS

OUTPUT
TRANSFORMER

PRESENCE

FILTER CHOKE

STANDBY SWITCH

MAINS INPUT

POWER TRANSFORMER

POWER SWITCH

RECTIFIER

BIAS SUPPLY

300VDC

BIAS ADJUST

PHASE INVERTER

PUSH-PULL CLASS AB
OUTPUT STAGE

HT FUSE

FUSE

SUPPLY DECOUPLING FILTER

275VAC

275VAC

6.3VAC CT

115VAC

FIXED BIAS

CATHODE BIAS

+10.4V

-10.4V ( typical)
BIASING:

Fixed bias: adjust VR2 for 32mV across each of the 1
ohm cathode resistors.  If the two readings are not
the same, this indicates a mismatch in the two
tubes, and VR2 should be adjusted for 32mV on the
highest reading side.

Cathode bias: adjust cathode resistor value  for
40mV across each of the 1 ohm cathode resistors.
 If the two readings are not the same, this
indicates a mismatch in the two tubes, and the
cathode resistor should be adjusted for 40mV on
the highest reading side.

The 40mV value indicates a total cathode current of
40mA, which corresponds to a plate current of
36mA and a screen current of 4mA at idle.

R a n g e :  - 6 . 3 V to -15V

(or equiv)
1 0 H / 4 0 0 V /50mA
       200 ohm

8K P-P CT
     25W

5VAC

All resistors 1/2W minimum unless otherise noted.

All coupling capacitors400V or greater.

Hammond power transformer voltages specifed for 115V
input.  Secondary voltages will be higher with 120V
input.

Notes:

(May be used for 5AR4/GZ34 or
other rectifier in place of EZ81)

L

N

28.6V 28.6V

9.1V

28.6V

183V

177V

-10.4V -  fixed
bias, 0V
cathode bias

-10.4V -  fixed
bias, 0V
cathode bias

296V

296V

295V

295V

0V

270V 298V

8 ohms

Note: Output transformer is shown wired for 8
ohms. To wire output transformer for 4 or 16
ohms, refer to the Hammond data sheet for
push-pull output transformers at
HTTP://www.hammondmfg.com/1608.htm 
The feedback should always connect to an 8
ohm tap.

Initial design: Randall AikenREV:

2 Updated bias supply/transformers

Fixed pot reference designators3

4 Fixed presence/feedback/atten values

5 Added fi lament wiring for V5

6 Added missing decoupling resistor

The 32mV value indicates a total cathode current of
40mA, which corresponds to a plate current of
28mA and a screen current of 4mA at idle.

7 Changed decoupling resistors to 5K

29.5V

7
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November Project - power amp/supply

Wednesday,  December 15,  1999

Title

Size Document Number Rev

Date: Sheet                   of 

PREAMP

PREAMP_SUPPLY

VR7
10K TRIMPOT

1 3

2

S2

SW DPDT

2
1

3

5
4

6

R37

56K

1 2

FIL2

12AX7AFIL
54 9

C13

0.022uF

R31
1.0M

1
2

FIL1

12AX7AFIL
54 9

R24
1.0K/5W

1
2

C22

10uF/100V

1
2

R20

82K

1
2

R27
130 /5W

1
2

C12A

32uF/500V

1
2

S1

SW DPDT

2
1

3

5
4

6

R26

1  OHM/1W

12
C14

0.022uF

R19

5K/5W

1 2

Blue

Brown

Blu/Yel

Brn/Yel

Yel

Grn/Yel

Blk/Yel

Green

Black

4 ohm

4 ohm

8 ohm

P

S

S

P

Red
B+

T1

HAMMOND 1650F

6

7

8

5

1

9

10

2

4

3

C15

250uF/25V

1
2

V4
EL84

7

2
9

3

R28

1  OHM/1W

1 2

R30

470
1

2

J7
MAINS IEC CONNECTOR

R39

180K/1W

1
2

V5
EL847

2
9

3

R42

47K

1 2

L1

HAMMOND 193B

1 2

R33
1.0K/5W

1
2

FIL5

EL84FIL
54

R38

100 /1W

1 2

R29
1.0M

1
2

R21

100K

1
2

R25
100K

1
2

C20

10uF/100V

1
2

R32
100K

1
2

S4

SW DPDT

2
1

3

5
4

6

V6

EZ81/6CA4

1

7 5

4

3

D1

1N4007

VR6
5K LIN

1
3

2

F1

250mA FUSE

F2

1A SLO-BLO FUSE

C18
0.1uF

1
2

R35

5.6K

1 2

R44

33K/1W

1
2

C17

0.022uF

R23

5.6K

1 2

C12B

32uF/500V

C19A

32uF/500V

1
2

FIL3

12AX7AFIL
54 9

T2

HAMMOND 270FX

3

4

5

2

1

6

7

8

9

10

J6

PHONEJACK

FIL4

EL84FIL
54

C16

0.1uF

R36

10K

1
2

R40

100 /1W

1 2

R41

100K

1 2

S3

SW DPDT

2
1

3

5
4

6

R22

330K

1 2

V3A
12AX7A

2

3

1

R34

330K

1 2

V3B
12AX7A

7

8

6

J5

PHONEJACK

C21

10uF/100V

1
2 R43

6.8K

1
2


