
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Door lamp

Door Interlocks
Vacuum lamp
Filament current

0/115V

Wehnelt SRC1

Water flowing
Water valve
Coil I meter
Coil current

P/97V

Tube Water Flowing

Spare

0/115V

P/115V

Amp lateral
0/220v

Vacuum lamp
Filament current

0/115V

Wehnelt SRC2

Water flowing
Water valve
Coil I meter
Coil current

P/97V

Spare
Auxil lamp & Interlocks

0/115V

P/115V

Amp lateral
0/220v

Door lamp

Vacuum lamp
Filament current

0/115V

Wehnelt SRC3

Water flowing
Water valve
Coil I meter
Coil current

P/97V

Tube Water Flowing

Spare
Auxil lamp & Interlocks

0/115V

P/115V

Amp lateral
0/220v

Door lamp

+9.3V

0/220V
P/115V
P/97V
0/115V

HV present

Filament current
Door lamp
Vacuum lamp

Amp lateral
0/220v
Water valve
Coil I meter
Coil current
Door Interlocks
Door Interlocks

0/115V

HV present
HV present

Filament current
Door lamp
Vacuum lamp
Water flowing
Amp lateral
0/220v
Water valve

Coil I meter
Coil current
Door Interlocks

Door Interlocks

P/220V
0/220V
P/115V
P/97V

0/115V

HV present
HV present

Filament current
Door lamp
Vacuum lamp
Water flowing
Amp lateral
0/220v
Water valve
Coil I meter
Coil current
Door Interlocks
Door Interlocks

P/220V
0/220V
P/115V
P/97V

P/97V
0/115V

Tube Water Lamp

Air Lamp

Door Lamp & Interlocks

Spare
to Auxil lamp & Interlocks

Overcurrent OK

To EKS Key Switch

HV ON relay

HV OFF lamps

HV ON lamps

Wehnelt SRC1

Wehnelt SRC3
Wehnelt SRC2

from Rack Door Switches

EHV voltage select
EHV voltage select

Triode emission I

Emission I for overload

HV meter
HV meter

P/220V

Tube Water Flowing

0/115V

C
U

R
R

E
N

T F/B

+12V

0/115V

+9.3V

+9.3V

L1 phase

L2 phase

L3 phase

Neutral

GROUND

Neutral

GROUND

L1 phase

L2 phase

L3 phase

Water flowing

HV present

Door Interlocks Door Interlocks

Auxil lamp & Interlocks

P/115V

0/115V

0V

+150V

0V

0V

0V

+150V

0V
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EKS 3
  6J3

SOURCE 1
     2J1 SOURCE 2

     2J2
SOURCE 3
     2J3

EHV110
3J1 3J2

2K1 is the main contactor
2K2 is the 2ndary contactor
2K4 is the time delay
2K3 is the rack door interlocks relay
3K3 is the HV on relay

-11KV

5

3

9100V

9100V

9100V

2
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22
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Fans in 
base of rack

  TRIODE
HEATERS

Tube Water
Tube Air

P
O

W
E

R
 F

R
O

M
 

M
A

IN
 S

W
IT

C
H

L3 phase

Cabinet door switch
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TRIODE
  FAN

EKS 1
  J8

EKS 2
  J8

EKS 3
  J8VOLTAGE DIVIDER BOARD

                  2E4

to 2J5/1

to 2J5/7

to 2J5/7

HV REGULATOR
         2E2

HV REGULATOR POWER SUPPLY
         2E1 CATHODE BIAS

         2E3

EKS 2
  5J3

L1 phase

Any comments on this diagram: please email Colin@Highland-Scientific.com

4J3/Yto 2J1/C 4J3/Yto 2J1/C

R22
10R
R22
10R

D5

KVP30

D5

KVP30

2K6

AIR

2K6

AIR

2J3/Mto 2J5/6 2J3/Mto 2J5/6

5J3/Wto 2J2/K 5J3/Wto 2J2/K

7.5v

Neutral

240V

230V

220V

208V

0v

T4T4

2J1/Eto 4J3/K 2J1/Eto 4J3/K

S5S5

6J3/Wto 2J3K 6J3/Wto 2J3K

R21 25RR21 25R

J6/N
on Contactor board

J6/N
on Contactor board

2J2/Tto 2J5/3 2J2/Tto 2J5/3

2E
1/

10
2E

1/
10

2K1
HV contactor (1)

2K1
HV contactor (1)

2J8/A2J8/A

R3
3R
R3
3R

2K
2

2K
2

2S1
MAIN SWITCH

2S1
MAIN SWITCH

C1
22nF
C1
22nF

R203 30RR203 30R

2S4
DOOR SWITCH

2S4
DOOR SWITCH

4J3/Hto 2E4/8 4J3/Hto 2E4/8

2E
4/

5
2E

4/
5

F6 3ATF6 3AT

K1K1

5J3/Hto 2E4/9 5J3/Hto 2E4/9 6J3/Hto 2E4/10 6J3/Hto 2E4/10

3J1/Rto 2J1/G 3J1/Rto 2J1/G

2J2/Hto 5J3/Q 2J2/Hto 5J3/Q

2J3/Nto K5/2 2J3/Nto K5/2

J4/NJ4/N

6J3/Xto 2J3/B 6J3/Xto 2J3/B

2E
1/

15
2E

1/
15

R12
47R
R12
47R

2K
3

2K
3

H105

BUZ45

H105

BUZ45

J5/6J5/6

2J3/Uto 6J3/R 2J3/Uto 6J3/R

J5/12J5/12

H1
2N930
H1
2N930

2J1/Fto 2J5/11 2J1/Fto 2J5/11

3J1/Uto 2S4/COM 3J1/Uto 2S4/COM

D4

KVP30

D4

KVP30

F21F21

2J1/Rto 2J5/9 2J1/Rto 2J5/9

R15-R20
6 x 47K

R15-R20
6 x 47K

D2

ZF 2.7V

D2

ZF 2.7V

4J3/Nto 2J1/D 4J3/Nto 2J1/D
3J1/Dto 2K6/1 3J1/Dto 2K6/1

F17
ARRESTOR

350VF17
ARRESTOR

350V

2K
1

2K
1

2K32K3

2E
2/

7
2E

2/
7

3J2/D to 2E3/13J2/D to 2E3/1

2J3/Ito 6J3/U 2J3/Ito 6J3/U

J5/5J5/5

R22 1MR22 1M

J5/8J5/8

R116
18R
R116
18R

4J3/Ato J5/10 4J3/Ato J5/10

5J3/Sto 2J2/V 5J3/Sto 2J2/V

F19

1AT

F19

1AT

2J1/Kto 4J3/W 2J1/Kto 4J3/W

6J3/Sto 2J3/V 6J3/Sto 2J3/V

2J2/Pto 3J1/K 2J2/Pto 3J1/K

3J1/Nto 2K3/3 3J1/Nto 2K3/3

C14C14

4J3/Uto 2J1/I 4J3/Uto 2J1/I

5J3/Bto J5/12 5J3/Bto J5/12

2F
9

2F
9

190V

Neutral

0 V

240V

230V

220V

210V

180V

18V

0V

115V

97V

0v

T1T1

D3

KVP30

D3

KVP30

2E1/162E1/16

2E
1/

9
2E

1/
9

R4 6R8R4 6R8

3J2/H to 2E4/33J2/H to 2E4/3

J5/7J5/7

F1

10AT

F1

10AT

V1

3CW20000A7

V1

3CW20000A7

T5
TRANSDUCTOR

T5
TRANSDUCTOR

C11

470nF

C11

470nF

1.2H

L1

1.2H

L1

R23 220RR23 220R

2J2/Eto 5J3/K 2J2/Eto 5J3/K

2J3/Jto 6J3/V 2J3/Jto 6J3/V
2S6&7

Cabinet Door Switches

2S6&7

Cabinet Door Switches

2K32K3

R201
5K
R201
5K

K1 110VDCK1 110VDC

2K5
WATER

2K5
WATER

3J1/Jto 2J1-2-3/0 3J1/Jto 2J1-2-3/0

C15
1000uF
C15
1000uF

2E2/62E2/6

5J
8/

1
5J

8/
1

2J1/Ato 4J3/M 2J1/Ato 4J3/M

6J3/Nto 2J3/D 6J3/Nto 2J3/D

6J3/Vto 2J3/J 6J3/Vto 2J3/J

2E2/22E2/2

2J1/Vto 4J3/S 2J1/Vto 4J3/S

F14

ARRESTOR350V

F14

ARRESTOR350V

2J2/Mto 2J5/6 2J2/Mto 2J5/6

2E
3/

5
2E

3/
5

R3 6R8R3 6R8

3J1/Hto 2S7/NO 3J1/Hto 2S7/NO

R107
120R
R107
120R

J5/10J5/10

2J1/Gto 3J1/R 2J1/Gto 3J1/R

2E
4/

3
2E

4/
3

3J2/G to 2E4/23J2/G to 2E4/2

SOURCE 3
-10KV

SOURCE 3
-10KV

C202
100uF
C202
100uF

K1K1

3J1/Kto 2J1-2-3/P 3J1/Kto 2J1-2-3/P

2J72J72K52K5

3J1/Bto 2J5/4 3J1/Bto 2J5/4

R24 220RR24 220R

J4/RJ4/R

3J2/B to 2E1/43J2/B to 2E1/4

2J3/Fto 2J5/11 2J3/Fto 2J5/11

2J8/D2J8/D

4J
8/

2
4J

8/
2

5J3/Nto 2J2/D 5J3/Nto 2J2/D

R113
8K2
R113
8K2

C103

100nF

C103

100nF

R115
1R
R115
1R

3J1/Qto 2K1/33 3J1/Qto 2K1/33

5J3/Xto 2J2/B 5J3/Xto 2J2/B

C203
100uF
C203
100uF

2J2/Uto 5J3/R 2J2/Uto 5J3/R

J5/9J5/9

R13
47R
R13
47R

2J1/Dto 4J3/N 2J1/Dto 4J3/N

H2
2N930

H2
2N930

4J
8/

3
4J

8/
3

2
1

M2M2

4J3/Xto 2J1/B 4J3/Xto 2J1/B

2J3/Hto 6J3/Q 2J3/Hto 6J3/Q

R102
120R
R102
120R

C5

4800pF

C5

4800pF

5J3/Jto 2E4/6 5J3/Jto 2E4/6

R22
25R

R22
25R

4J3/Jto 2E4/7 4J3/Jto 2E4/7

D203
12V
D203
12V

R20
150K
R20
150K

2J2/Ito 5J3/U 2J2/Ito 5J3/U

WATER RESISTORWATER RESISTOR

F11

ARRESTOR
600V

F11

ARRESTOR
600V

D2

KVP30

D2

KVP30

F10

ARRESTOR
600V

F10

ARRESTOR
600V

2J3/Vto 6J3/S 2J3/Vto 6J3/S

2E
4/

4
2E

4/
4

R1 6R8R1 6R8

2J2/Rto 2J5/9 2J2/Rto 2J5/9

R7
47R
R7
47R

2J3/Ato 6J3/M 2J3/Ato 6J3/M

C4
4800pF

C4
4800pF

F3

10AT

F3

10AT

D102
F113
D102
F113

2E2/62E2/6

R7 10KR7 10K

3J1/Lto 2K3/8 3J1/Lto 2K3/8

C8
4800pF

C8
4800pF

D6

KVP30

D6

KVP30

3J2/F to 2E3/33J2/F to 2E3/3

2E
1/

14
2E

1/
14

F8

1AT

F8

1AT

H3
2N930
H3
2N930

2K22K2

2E1/52E1/5

F7

1.6AT

F7

1.6AT

-
+

D201

BRIDGE

-
+

D201

BRIDGE

3J1/Fto 2K6/3 3J1/Fto 2K6/3

2E3/62E3/6

4J3/Mto 2J1/A 4J3/Mto 2J1/A

2E
2/

3
2E

2/
3

4J3/Vto 2J1/J 4J3/Vto 2J1/J

2E
4/

1
2E

4/
1

2E4/82E4/8

2E1/122E1/12

5J3/Uto 2J2/I 5J3/Uto 2J2/I

5J3/Yto 2J2/C 5J3/Yto 2J2/C

2E
3/

1
2E

3/
1

R8
47R
R8
47R

6J3/Uto 2J3/I 6J3/Uto 2J3/I

6J3/Ato J5/10 6J3/Ato J5/10

F12

ARRESTOR
600V

F12

ARRESTOR
600V

R202 30RR202 30R

2K2
HV contactor (2)

2K2
HV contactor (2)

2E4/102E4/10

2J1/Jto 4J3/V 2J1/Jto 4J3/V

R6
3K3
R6
3K3

4J
8/

4
4J

8/
4

2J3/Sto GND 2J3/Sto GND

F5 3ATF5 3AT

5J3/Cto J5/2 5J3/Cto J5/2 6J3/Cto J5/3 6J3/Cto J5/3

F15

ARRESTOR
350V

F15

ARRESTOR
350V

2E
3/

3
2E

3/
3

2K3
Doors Closed

2K3
Doors Closed

R103
1K2
R103
1K2

J5/3J5/3

5J3/Eto GND 5J3/Eto GND 6J3/Eto GND 6J3/Eto GND

SOURCE 1
-10KV

SOURCE 1
-10KV

2J1/Sto GND 2J1/Sto GND

C16
1000uF
C16
1000uF

2J2/Fto 2J5/11 2J2/Fto 2J5/11

2E1/172E1/17

R10

47R

R10

47R

4J3/Bto J5/12 4J3/Bto J5/12

2J2/Bto 5J3/X 2J2/Bto 5J3/X

2J3/Gto 3J1/T 2J3/Gto 3J1/T

H4
2N930
H4
2N930

5J3/Qto 2J2/H 5J3/Qto 2J2/H

2K12K1

6J3/Qto 2J3/H 6J3/Qto 2J3/H

2J1/Uto 4J3/R 2J1/Uto 4J3/R

2J2/Nto K5/2 2J2/Nto K5/2

2J3/Tto 2J5/3 2J3/Tto 2J5/3

J5/2J5/2

2J8/C2J8/C

F4 10ATF4 10AT

-
+

D202

BRIDGE

-
+

D202

BRIDGE

D3

3.9V

D3

3.9V

D4
3.9V
D4
3.9V

R

T

R1

S1

T1

N1

S

N

T9

Earth Leakage Breaker

T9

Earth Leakage Breaker

2E
3/

2
2E

3/
2

R117
56R
R117
56R

2K62K6

2J1/Hto 4J3/Q 2J1/Hto 4J3/Q

J4/TJ4/T

C2
1uF
C2
1uF

2E4/92E4/9

C2
1uF

C2
1uF

2E1/72E1/7

2E1/32E1/3

2E
1/

13
2E

1/
13

2J3/Cto 6J3/Y 2J3/Cto 6J3/Y

6J
8/

2
6J

8/
2

C1
1uF

C1
1uF

J5/1J5/1

2
1

M3M3

2E1/42E1/4

2
1

M1M1

R1-19

19 x 150K

R1-19

19 x 150K

6J3/Rto 2J3/U 6J3/Rto 2J3/U

D205
F113
D205
F113

2E4/72E4/7

C7

4800pF

C7

4800pF

2J3/Oto 3J1/J 2J3/Oto 3J1/J

2E1/132E1/13

F2

10AT

F2

10AT

2E1/112E1/11

5J3/Ato J5/10 5J3/Ato J5/10

C1

50uF

C1

50uF

R4
3R
R4
3R

2K22K2

R5
2K5
R5
2K5

6J3/Yto 2J3/C 6J3/Yto 2J3/C
2J2/Vto 5J3/S 2J2/Vto 5J3/S

2E
2/

5
2E

2/
5

F13

ARRESTOR
350V

F13

ARRESTOR
350V

R11
47R
R11
47R

11
10

9
8

7

5

6

4

3
2

1

12

T3

HV TRANSFORMER

T3

HV TRANSFORMER

4J3/Dto J5/5 4J3/Dto J5/5

R2
3R
R2
3R

5J
8/

2
5J

8/
2

2E2/42E2/4

2J1/Bto 4J3/X 2J1/Bto 4J3/X

C3
1uF

C3
1uF

220v

Neutral

240V

230V

220V

210V

0v

T2T2

C6
4800pF

C6
4800pF

2J3/Dto 6J3/N 2J3/Dto 6J3/N

2F9

3 phase Trip

2F9

3 phase Trip

3J2/C to 2E1/63J2/C to 2E1/6

J5/11J5/11

5J3/Kto 2J2/E 5J3/Kto 2J2/E

2K12K1

6J3/Kto 2J3/E 6J3/Kto 2J3/E

3J1/Pto 2K2/21 3J1/Pto 2K2/21

3J1/Cto 2J5/7 3J1/Cto 2J5/7

J4/SJ4/S

2J2/Jto 5J3/V 2J2/Jto 5J3/V

4J3/Eto GND 4J3/Eto GND

R24
10K
R24
10K

2K1
HV contactor (1)

2K1
HV contactor (1)

2J3/Rto 2J5/9 2J3/Rto 2J5/9

5J3/Vto 2J2/J 5J3/Vto 2J2/J

D2
27V
D2
27V

3J1/Mto 2S3/2 (F9) 3J1/Mto 2S3/2 (F9)

R9
47R
R9
47R

2E3/42E3/4

2J2/Sto GND 2J2/Sto GND

2K2
HV contactor (2)

2K2
HV contactor (2)

J5/4J5/4

2F9
TRIP
2F9
TRIP

C10

1uF

C10

1uF

3J2/E to GND3J2/E to GND

2E2/12E2/1

2J3/Eto 6J3/K 2J3/Eto 6J3/K

R109
120R
R109
120R

6J3/Mto 2J3/A 6J3/Mto 2J3/A

3J1/Eto GND 3J1/Eto GND

2J3/Kto 6J3/W 2J3/Kto 6J3/W

2E1/22E1/2

D103

F113

D103

F113

2J2/Gto 3J1/S 2J2/Gto 3J1/S

T6
TRANSDUCTOR

T6
TRANSDUCTOR

4J3/Fto J5/8 4J3/Fto J5/8

R14

2 
x 

8M
4R14

2 
x 

8M
4

R21
10K
R21
10K

6J
8/

3
6J

8/
3

2E1/142E1/14

5J3/Dto J5/5 5J3/Dto J5/5

2K
4

2K
4

2J1/Oto 3J1/J 2J1/Oto 3J1/J

6J3/Dto J5/6 6J3/Dto J5/6

D1

KVP30

D1

KVP30

4J3/Cto J5/2 4J3/Cto J5/2

6J
8/

4
6J

8/
4

R101
120R
R101
120R

R105
10K
R105
10K

R104
120R
R104
120R

5J3/Fto J5/8 5J3/Fto J5/8

D1
27V
D1
27V

2E4/62E4/6

6J3/Fto J5/9 6J3/Fto J5/9

2J1/Nto K5/2 2J1/Nto K5/2

4J3/Kto 2J1/E 4J3/Kto 2J1/E

SOURCE 2
-10KV

SOURCE 2
-10KV

2J8/B2J8/B

2J2/Cto 5J3/Y 2J2/Cto 5J3/Y

5J3/Rto 2J2/U 5J3/Rto 2J2/U

F18

1AT

F18

1AT

F22

ARRESTOR
350V

F22

ARRESTOR
350V

5J
8/

3
5J

8/
3

4J3/Wto 2J1/K 4J3/Wto 2J1/K

2J2/Oto 3J1/J 2J2/Oto 3J1/J

D1

ZX120

D1

ZX120

5J
8/

4
5J

8/
4

2E1/12E1/1

2J3/Bto 6J3/X 2J3/Bto 6J3/X

D101
F113
D101
F113

C12

470nF

C12

470nF

R6 6R8R6 6R8

2J2/Ato 5J3/M 2J2/Ato 5J3/M

F15
ARRESTOR

350V

F15
ARRESTOR

350V

T7
TRANSDUCTOR

T7
TRANSDUCTOR

C13C13

2J1/Mto 2J5/6 2J1/Mto 2J5/6

6J3/Jto 2E4/11 6J3/Jto 2E4/11
2J1/Pto 3J1/K 2J1/Pto 3J1/K

2J2/Dto 5J3/N 2J2/Dto 5J3/N

R108

10K

R108

10K

4J3/Rto 2J1/U 4J3/Rto 2J1/U

2E
4/

2
2E

4/
2

2K5

WATER

2K5

WATER

2E4/112E4/11

2J3/Pto 3J1/K 2J3/Pto 3J1/K

R112
120R
R112
120R

J4/EJ4/E

C3

470nF

C3

470nF

6J
8/

1
6J

8/
1

R106 10KR106 10K

3J1/Sto 2J2/G 3J1/Sto 2J2/G 2J1/Cto 4J3/Y 2J1/Cto 4J3/Y

C102

100nF

C102

100nF

6J3/Bto J5/12 6J3/Bto J5/12

D204
9.3V
D204
9.3V

4J3/Sto 2J1/V 4J3/Sto 2J1/V

C9

4800pF

C9

4800pF

R114
120R
R114
120R

2K42K4

2J1/Ito 4J3/U 2J1/Ito 4J3/U

2J1/Tto 2J5/3 2J1/Tto 2J5/3

2J8/E2J8/E

K1K1

5J3/Mto 2J2/A 5J3/Mto 2J2/A

2E
1/

18
2E

1/
18

R1
3R
R1
3R

4J
8/

1
4J

8/
1

C201
500uF
C201
500uF

4J3/Qto 2J1/H 4J3/Qto 2J1/H

3J2/A to 2E1/23J2/A to 2E1/2

R2 6R8R2 6R8

R5 6R8R5 6R8

2J2/Kto 5J3/W 2J2/Kto 5J3/W

3J1/Tto 2J3/G 3J1/Tto 2J3/G


