
B1
24V

B2
24V

U4

OPAMP

R18
100k

C1

4.7uf

Q5
mje15030

Q14
MJE15030

Q16
MJE15031

Q17
MJE15031

R27
1

R28
1

R29
500

Q21
MJE15030

R30
7k

Q1
pzta06

Q2
bc546b

D1
1N914

Q3
bc556b

R3
200

D2
1N914

D5
1N914

R4
82

R5
82

Q4
bc556b

Q6
pzta56

Q8
bc546b

D6
1N914

R6
200

D7
1N914

D8
1N914

R7
100k

R9
1k

R11
1k

Q9
bc556b

Q11
bc546b

Q12
MJE15030

R12
110

Q13
MJE15031

C2
47uf

R13
1M

R15
1M

R16
500

C3

600pf

C4
600pf

Output

RV1

5k

R22
10k

Q301
that340

Q102

that340

B101
24v

R103
100

R104
100

R105
1000

R106
1000

Q103
bc546

R107
100

R109
10k

B102
24v

Q104
that340

Q105

that340

R111
1000

R212
1000

R115
100

R116
100

R117
100

R119
10k

+ input
- input or ground

R142
100k

R222
680

R322
600

Q215

bc556

Q218
bc556

R262
680

R272
600

Q219

bc546

Q220
bc546

R182
10k

Q207
bc546

Q210
bc556

Q227

2sa970

Q228

bc546

D203
LED

D204
LED

R232
34k

R211
680

R221
600

Q151

bc556

Q181
bc556

R161
680

R171
600

Q191

bc546

Q201
bc546

R181
10k

Q71
bc546

Q101
bc556

Q271

bc556

Q281

bc546

D31
LED

D41
LED

R321
34k

D101
LED

D102
LED

Q106
bc556

R213
34k

R214
34k

B3
24V

B4
24V

U2

OPAMP

R31
100k

C5

4.7uf

Q32
mje15030

Q33
MJE15030

Q34
MJE15031

Q35
MJE15031

R33
1

R34
1

R35
500

Q36
MJE15030

R36
7k

Q37
pzta06

Q38
bc546b

D11
1N914

Q39
bc556b

R37
200

D12
1N914

D13
1N914

R38
82

R39
82

Q40
bc556b

Q41
pzta56

Q42
bc546b

D14
1N914

R40
200

D15
1N914

D16
1N914

R41
100k

R42
1k

R43
1k

Q43
bc556b

Q44
bc546b

Q45
MJE15030

R45
110

Q46
MJE15031

C6
47uf

R46
1M

R47
1M

R48
500

C7

600pf

C8
600pf

Output

RV2

5k

R54
10k

R24(1)

R33(2)

R1
10k

RV3

10k

Q7

bc546

Q10
bc546

R2
10k

R8
10k

Q15

bc556

Q18
bc556

R10
10k

R14
10k

R17(1)

R25(1)

R19
110

R20
110

R21
100k

R23
100

R24
5k

R17
100

R25
100

R26
5k

R32
100
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R44
25k

R49
25k

C9

20pf

C10

20pf

INPUT

INPUT

GAIN
GAIN

SS

SS

R27(2)

R50
1900

R51
1900


