
BUFFER DECK  (-115kV)

FD+2200V

BD+2200V
800mA

BD+100V
50mA

BD-200V
150mA

120V

120V

120V
62.5 A

FD+2200V
800mA

FD+100V
50mA

FD-200V
150mA

BUFFER DECK PWR. SUPPLIES

+
FLOATING DECK PWR SUPPLIES

5kV
BIAS

+

BD+100V

C441

CR439

CR427CR426

R323

V302
4-400A

MOD

FIBER OPTIC
INPUT

T309
1:1
100kV ISOL.

T409
1:1
100kV ISOL.

FIBER TO BUFFER DECK

120V

FIBER OPTIC TRANSMITTER BOX

BEAM ON
COMMAND
FROM
CONSOLE

FLOATING DECK   ( V        )
CAPACITIVE
PICKUP PLATE
FOR MONITORING

MODULATOR TANK

OPTO-
ISOLATOR

ARC AND
RESULTING
BODY CURRENT

2.5 OHMS

0.67 OHMS

B+ BUS 

VMOD

V25
KLYSTRON A

LITTON
L3403

OR L5773

V26
KLYSTRON B

LITTON
L3403

OR L5773

BEAM SUPPLY HV BUSHING

FIBER OPTIC
INPUT

PWFIBER TO FLOATING DECK

    5V
 PWR
 SUPPLY

+
BD+15V

FD+15V

LIGHT IN FIBER 
TURNS ON SWITCH TUBE

LIGHT IN FIBER 
TURNS ON TAIL CLIPPER
TUBE

50V

5kV FROM
FLOATING
BIAS SUPPLYBD ZENER 

BIAS

FD ZENER 
BIAS

T407

T307

T310
1:1

200V BIAS

CGP

R309
10k

5 mA
FROM ZENER
 SUPPLY

FOf

FOf FOf

FOb

FOb

FOf  (FIBER OPTIC ON) BRINGS
THIS POINT DOWN
TO FLOATING  DECK
POTENTIAL, TURNING
ON V301, THE SWITCH TUBE.

.012

R441
470

CLAMP TUBE PREVENTS TAIL CLIPPER
TUBE FROM TURNING ON VIA TAIL
CLIPPER'S GRID-TO-PLATE CAPACITANCE
WHEN SWITCH TUBE TURNS ON

C310

CLAMP TUBE PREVENTS TAIL CLIPPER
FROM TURNING ON SWITCH TUBE VIA
SWITCH TUBE'S GRID-TO-PLATE
CAPACITANCE

C410

5 mA
FROM ZENER 
SUPPLY

T411  1:1

200V

50V

6k

1400V 
ZENER 
STRING

V402
4-400A

6k
R423

BD+2200V

500V
(PULSES 
TO 1000V)

R426
2.5k

600V
(PULSES 
TO 1100V)

V410
3E29

R421
250

R321
250

CGP

R343
9 OHMS

GRID FAST CHARGE PATH

GRID CURRENT LIMITER

1 uSEC
DELAY

2.5 uSEC
ONE-SHOT 2.5 uSEC PULSE

BEGINNING 1 uSEC
AFTER FALL OF
FLOATING DECK PULSE

MOD ANODE
MONITOR BOX

MOD ANODE
VOLTAGE SAMPLE
TO MONITORING
CIRCUITRY IN 
CONSOLE

120VAC +/- 15V
150mA

.047

1MEG
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FIBER TO BUFFER DECK

120V

FIBER OPTIC TRANSMITTER BOX

BEAM ON
COMMAND
FROM
CONSOLE

OPTO-
ISOLATOR

PWFIBER TO FLOATING DECK

    5V
 PWR
 SUPPLY

1 uSEC
DELAY

2.5 uSEC
ONE-SHOT 2.5 uSEC PULSE

BEGINNING 1 uSEC
AFTER FALL OF
FLOATING DECK PULSE

MOD ANODE
MONITOR BOX

MOD ANODE
VOLTAGE SAMPLE
TO MONITORING
CIRCUITRY IN 
CONSOLE

120VAC +/- 15V
150mA

.047

1MEG

MODULATOR 
HV BUSHING

V401
TAIL CLIPPER 
MACHLETT
ML8038
(ORIG. DP11)

V301
SWITCH TUBE
MACHLETT
ML8038
(ORIG. DP11)

10k

mA
METER SHOWS
ZENER STACK IS
CONDUCTING
(APPROX 60mA 
@ 90kV  HV) 150M  

1k

ZENER STACK
PROVIDES
MOD VOLTAGE
ADJUSTMENT

1OkV

CAPACITOR
BANK

+

-

+

-

CONTROLLED
BY INDUCTROL

HV SUPPLY
TOP HALF

HV SUPPLY
BOTTOM HALF

HV/2

HV/2

uA MODULATOR
VOLTMETER

B+ BUS  (almost ground)

B- BUS (HV SUPPLY)

25

525k

150M

RIPPLE 
FILTER300M

uA

HV METER
500uA FS
"0-150kV"

B+ BUS  (almost ground)

B- BUS (HV SUPPLY)

TO CROW BAR 

0.16 OHM
BODY CURRENT
SENSOR

GROUND

12uF

0.5uF

R1 R2

R3 R4

R5 R6

R7 R8

R78

R76

R77

R75

R1 THROUGH R80
100k,  200W

90kV

2250V

45mA

22.5mA 22.5mA

NORMALLY EACH RESISTOR DISSIPATES
50.6 WATTS.  IF A RESISTOR OPENS,
ITS COMPANION THEN DISSIPATES 202 WATTS.

BLEEDER/METERING TOWER
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7.5M

TO CONSOLE HV METER

R80R79

B- BUS

100

Q401

BD+100V

FOb

FOb  (FIBER OPTIC ON) BRINGS
THIS POINT DOWN
TO BUFFER  DECK
POTENTIAL, TURNING
ON V401, THE TAIL CLIPPER

0V

50V

BD+2200V

V404
4-400A

Q301

0V

R348
1k

FD+100V

FD+2200V

500V
 (PULSED TO 1000V)

V303
4-400A

V307
3E29

FD+100V 

R326
5k

500V

40V C346
0.12

R342
1250

400V

V304
4-400A

2000V

1000V

GRID DISCHARGE 
PATH220

0V

150V

0V

120V (13A)

R444
6.8k

R445
220

V403
4-400A

100V

OV

B- BUS  
 (-110kV)

+

8kV SPARK 
     GAP

1400V ZENER 
STACK

2.5kV 
SPARK 
GAP

4M
R416

BLEEDER
PK DISSIPATION 625W
AVG DISS. 37W

BUFFER DECK  (-115kV)

FD+2200V

BD+2200V
800mA

BD+100V
50mA

BD-200V
150mA

120V

120V

120V
62.5 A

FD+2200V
800mA

FD+100V
50mA

FD-200V
150mA

BUFFER DECK PWR. SUPPLIES

+
FLOATING DECK PWR SUPPLIES

5kV
BIAS

+

R323

V302
4-400A

MOD

FIBER OPTIC
INPUT

T309
1:1
100kV ISOL.

T409
1:1
100kV ISOL.

FLOATING DECK   ( V        )
CAPACITIVE
PICKUP PLATE
FOR MONITORING

MODULATOR TANK

FIBER OPTIC
INPUT

+
BD+15V

FD+15V

LIGHT IN FIBER 
TURNS ON SWITCH TUBE

LIGHT IN FIBER 
TURNS ON TAIL CLIPPER
TUBE

50V

BD ZENER 
BIAS

FD ZENER 
BIAS

T407

T307

FOf

FOf FOf

FOb

FOb

FOf  (FIBER OPTIC ON) BRINGS
THIS POINT DOWN
TO FLOATING  DECK
POTENTIAL, TURNING
ON V301, THE SWITCH TUBE.

50V

6k

V402
4-400A

6k
R423

BD+2200V

500V
(PULSES 
TO 1000V)

R426
2.5k

600V
(PULSES 
TO 1100V)

R421
250

R321
250

Q401

BD+100V

FOb

FOb  (FIBER OPTIC ON) BRINGS
THIS POINT DOWN
TO BUFFER  DECK
POTENTIAL, TURNING
ON V401, THE TAIL CLIPPER

0V

50V

500V

1500V

Q301

0V

R348
1k

FD+100V

500V
 (PULSED TO 1000V)

FD+100V 

500V

1500V

40V

6.8k
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BUFFER DECK  (-115kV)

BD+100V

+

C441

CR439

R442
39V BIAS

CR427CR426

MODFLOATING DECK   ( V        )

ARC AND
RESULTING
BODY CURRENT

2.5 OHMS

0.67 OHMS

B+ BUS 

VMOD

V25
KLYSTRON A

LITTON
L3403

OR L5773

V26
KLYSTRON B

LITTON
L3403

OR L5773

BEAM SUPPLY HV BUSHING

5kV FROM
FLOATING
BIAS SUPPLY

T310
1:1

200V BIAS

CGP

R309
10k

5 mA
FROM ZENER
 SUPPLY

10k

.012

R441
470

CLAMP TUBE PREVENTS TAIL CLIPPER
TUBE FROM TURNING ON VIA TAIL
CLIPPER'S GRID-TO-PLATE CAPACITANCE
WHEN SWITCH TUBE TURNS ON

C310

C410

5 mA
FROM ZENER 
SUPPLY

T411  1:1

200V

1400V 
ZENER 
STRING

R426
2.5k

600V
(PULSES 
TO 1100V)

V410
3E29

R450
9 OHMS

R421
250

R321
250

CGP

R343
9 OHMS

GRID FAST CHARGE PATH

GRID CURRENT LIMITER

MODULATOR 
HV BUSHING

V401
TAIL CLIPPER 
MACHLETT
ML8038
(ORIG. DP11)

V301
SWITCH TUBE
MACHLETT
ML8038
(ORIG. DP11)

SEE ORIGINAL MANUAL, p88, FOR EXPLANATION 
OF HOW REVERSE GRID CURRENT FROM V401 FIRES THE
PNPN DIODE TO PRODUCE A POSITIVE DRIVE PULSE FOR 
THE GRID OF V410, THE CLAMP TUBE.

10k

mA
METER SHOWS
ZENER STACK IS
CONDUCTING
(APPROX 60mA 
@ 90kV  HV)

1k

ZENER STACK
PROVIDES
MOD VOLTAGE
ADJUSTMENT

1OkV

CAPACITOR
BANK

+

-

+

-

CONTROLLED
BY INDUCTROL

HV SUPPLY
TOP HALF

HV SUPPLY
BOTTOM HALF

HV/2

HV/2

uA MODULATOR
VOLTMETER

B+ BUS  (almost ground)

B- BUS (HV SUPPLY)

25

525k

150M

RIPPLE 
FILTER

HV METER
500uA FS
"0-150kV"

B+ BUS  (almost ground)

B- BUS (HV SUPPLY)

TO CROW BAR 

0.16 OHM
BODY CURRENT
SENSOR

GROUND

12uF

0.5uF

BD+2200V

V404
4-400A500V

1500V

FD+2200V

500V
 (PULSED TO 1000V)

V303
4-400A

V307
3E29

FD+100V 

R326
5k

500V

1500V

C346
0.12

R342
1250

1400V

400V

V304
4-400A

2000V

1000V

0V

-1kV

GRID DISCHARGE 
PATH220

0V

150V

0V

120V (13A)

PNPN DIODE
CR428

R444
6.8k

R445
220

V403
4-400A

10uSEC

100V

OV

25 (NICHROME)
B- BUS  
 (-110kV)

+

8kV SPARK 
     GAP

1400V ZENER 
STACK

2.5kV SPARK 
     GAP

2.5kV 
SPARK 
GAP

4M
R416

BLEEDER
PK DISSIPATION 625W
AVG DISS. 37W

CLAMP TUBE PREVENTS TAIL CLIPPER
FROM TURNING ON SWITCH TUBE VIA
SWITCH TUBE'S GRID-TO-PLATE
CAPACITANCE
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BD+100V

+

C441

CR439

R442
39V BIAS

10k

.012

470 C410

T411  1:1

200V

V410
3E29 PNPN DIODE

CR428

R444
6.8k

R445
220

10uSEC

100V

OV
1400V ZENER 
STACK

2.5kV SPARK 
     GAP

100

uA

47k
2W

51k
2W

0.1
200V

0.1
200V

100

uA0.1
200V

0.1
200V

47k
2W

51k
2W

100uA fs, 2k resistance meter
Reads avg modulator supply current:
100mA modulator current
produces full scale  reading.

MODULATOR SUPPLY 
CURRENT METER
(ADDED JUNE 2005)

CHASSIS

+200V

R450
9 OHMS

2.5kV SPARK 
     GAP

ONE-SHOT
TRIGGER

B+

OUT
GND

9.750

2.250

9.750 9.750 9.750

3.750

9.000

9.000

9.000

9.000

9.000

1.500

9.000

9.000

9.000

POST C
2 EA.

6.000
8.250

9.000

9.000

9.000

9.000

POST D
2 EA.

1.500

8.250

9.000

9.000

9.000

9.000

9.000

9.000

9.000

9.000

POST B
2 EA.

9.000

9.000

9.000

9.000

3.750
6.000

9.000

9.000

9.000

9.000

48.000

430 TX   G-10 POSTS FOR
BLEEDER TOWER
file: 430_1160.ecw
jbh june 3, 2005

D

C

A

B MATERIAL:  1" SQUARE G-10 BARS
HOLES: 1/4 TO HOLD THREADED SLEEVE
7/8" LONG X  1/4 O.D.  8-32 THREADS

POST A
2 EA. (TOP & BOTTOM)

9.750

10.750

VIEW A

VIEW BVIEW D

VIEW C

14.630

14.629

0.924

1.142

13.269

14.630

14.629

0.924

1.142

13.269

100V

OV

R25   75 OHMS  
24kW (NICHROME)

100uA fs, 2k resistance meter
Reads avg modulator supply current:
100mA modulator current
produces full scale  reading.
Test Result: With 1kHz PRF,
meter reads half scale (50ma Mod. current).

"Modulator Current:  100mA full scale"

"ZENER CURRENT"

10uSEC

10uSEC

1800V

1900V

400V

-1000V

0V

-1000V

0V

-1000V

-500V

500V

CALCULATION OF PEAK CURRENT INTO 
MODULATOR:
ASSUME 900pF (MOD ANODES + FLOATING DECK)
CHARGE TIME 3 uSEC
I  = Q/T = CV/T =  900E-12 x 45,000/3E-6
= 13.5A

CALCULATION OF MAX AVG CURRENT INTO 
MODULATOR:
ASSUME 900pF (MOD ANODES + FLOATING DECK)
PRF     = 1kHz (MAX)

I  = Q/T = CV/T =  900E-12 x 45,000/.001
= .041A = 41mA. 
POWER DISSIPATED = V x I = 45kV x 41mA  = 1845W
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