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The Valve Data Book comprises ten bound volumes, made up as follows:

L IGNITRONS
RECTIFIERS
INDUSTRIAL THYRATRONS
VOLTAGE STABILIZERS
OTHER PRODUCTS

. TRIODES
. TETRODES AND PENTODE

. MODULATORS
Hydrogen Thyratrons
Pulse Tetrodes

° MAGNETRONS
* AMPLIFIER KLYSTRONS

L4 OSCILLATOR KLYSTRONS
TRAVELLING WAVE TUBES
BACKWARD WAVE OSCILLATORS

L] DUPLEXER DEVICES
MONITOR DIODES
NOISE TUBES

L LIGHT CONVERSION DEVICES
Television Camera Tubes
Storage Cathode Ray Tubes
Laser and Flash Tubes
Glow Modulators

] VACUUM CAPACITORS

These bound volumes replace the previous loose-leaf books and will be
re-issued at intervals. When the most recent data are required for equipment
- design purposes, the individual sheets should be obtained.




Quick Reference
Tables and
Equivalents Index



QUICK REFERENCE
TABLES

AMPLIFIER
KLYSTRONS

¥

CW. AMPLIFIER KLYSTRONS For Television Service

Sat.
Tuning output Cooling

EEV range power} {see Circuit Page
type {(MHz) {(kw) below) assembly number
K365 400-610 11 1.2 K4019A 11

- K370 470-606 115 1,3 K4145 21
K371 606-—742 12.0 1,3 K4146 21

K372 742854 11.8 1,3 K4147 21

K376 470-610 28 1,2 K4054 41
X377 590720 28 12 K4065 a1
K383 470-610 6.2 1 K4140 57
384 590720 6.1 1 K4141 57
K385 700860 6.1 1 K4142 57
m 470610 7.5 1,3 K4145 77

. K3005 590—720 7.5 1.3 K4146 77
X3006 700—-860 7.6 1,3 K4147 77

' ‘m14 470—-610 28 1,2,3 K4102BDS 97
K3015 590—720 28 12,3 K4103BDS 97
@16 700-860 28 1,2,3 K4104BDS 97
Continued on page 2

Perveance of K365 is 1 x 107%; perveance of other types listed above is 2 x 1076,
$ At klystron output flange; bandwidth 8MHz (K365 6MHz).

_ Cooling

1 Forced-air cooled.

2 Water cooled.
3 Vapour cooled.

December 1971
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TELEVISION AMPLIFIERS — continued

Sat.
Tuning output  Cooling
EEV range poweri (see Circuit Page
type e (MHz) (kW) below!} assembly number
K3017 470-610 45 1,23 K4102BDS 123
K3018 590—-720 45 1,2,3 K4103BDS 123
K3019 700—-860 45 1,23 K4104BDS 123
28
K3082 470-610 45 1,23 K4102BDS 147
28
K3083 590-720 45 1,2,3 K4103BDS 147
28
K3084 700—-860 45 1,2,3 K41048DS 147

Perveance of types listed above is 2 x 1076,

C.W. AMPLIFIER KLYSTRONS For Tropospheric Scatter Service

Tuning Output Cooling

EEV range powert (see Circuit Page
type (MHz) (kW) below) assembly number
3K3000LQ 610-9856 28 1 — 173
3K50,000LF 570-720 10.7 1,2 - 177
4KM50,000LQ 610-985 10.5 1,2 — 181
4KM50,000LR 755—986 12 1,2 — 189
K386 755—-985 11.5* 1,3 K4148 197

Perveance of K386 is 2 x 107%; perveance of other types listed above is 1 x 1076,
t At klystron output flange; bandwidth 8MHz.

T Narrow band operation.

* At klystron output flange.

Cooling 1 Forced-air cooled.
2 Water cooled.
3 Vapour cooled.

. Amplifier Klystrons Q.R., page 2
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. PULSE AMPLIFIER KLYSTRONS

Output
Tuning power Cooling
‘range (peak)  Gain (see Focus Page
{MHz) (kW) (db) below) mount number
2998 + 5 Fixed 7000 32 1,2 Integral 211
580—615 600 33 1 — 219
2098 £ b Fixed 8000 42 1,2 K4001 231

1 Forced-air cooled.
2 Water cooled.

e 8 for Equivalents Index

Amplifier Klystrons Q.R., page 3
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EQUIVALENTOS
INDEX

AMPLIFIER
KLYSTRONS

Type to be EEV Type to be EEV
replaced replacement replaced replacement
3K3000LQ 3K3000LQ K383 K383
3K50,000LF 3K50,000LF K384 K384
AKM100LA* K376 K385 K385
4KM100LF* K377 K386 K386
4KMb0,000LA3* K365 K390 K390
4KM50,000LQ  4KM50,000L0 K3004 K3004
4KMB0,000LR 4KM50,000LR K3005 K3005
K211 K211 K3006 K3006
K347 K347A K3014 K3014
K347A K347A K3015 K3015
K362 K390 K3016 K3016
K352B K330 K3017 K3017
K365 K365 K3018 K3018
K370 K370 K3019 K3019
K371 K371 K3082 K3082
K372 K372 K3083 K3083
K376 K376 K3084 K3084
K377 K377 Y K1000* K36b

* Near equivalent

» November 1971
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CW Amplifier Klystrons
for Television Service



K365

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Four cavity, electro-magnetically focused amplifier klystron, with separate
tuning cavities, for u.h.f. television service. The collector is water cooled in
an integral water jacket. A modulating anode is fitted which may be used for

beam current control or as a protective device.

The operation of the klystron is guaranteed only when it is used with an

approved circuit assembly.

Frequency range
Output power (peak sync.}

Power gain (typical, 6.0MHz bandwidth)

Beam voltage

Circuit assembly
Output o
Cooling (see page 2

GENERAL

" Electrical

Cathode

Heater voltage

Heater current range

Heater starting current (peak)

Mechanical

Overall length

Overall diameter .
Mounting position
Net weight of klystron

400 to 610 MHz
I kW

30 db

17 kV
K4019A

3Yg inch BOS2 coaxial line
water and forced-air

indirectly heated

. . 71b \%
38 to 42 A
80 A max

62.5 inches {159cm) nom
5.125 inches {13cm) nom

vertical, cathode end up
64 pounds (29kg) approx

September 1971
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Circuit Assembly
Prefocus coil voltage
Prefocus coil current:
maximum
typical . .
Body and colfector c0|ls voltage
range
typical .
Body and collector 00|Is current (t\/plcal)
R.F. input connector
R.F. output
Load couplers .
Net weight with K365 klystron
Cavity tuning controls:
total turns
torque
Output coupler control
total turns
torque

Cooling

0 to b0

1.5
1.0

0 to 600
500
26

\
\Y
A
UG-58/U

31/8 mch 50S2 coaxial line
15/ inch coaxial terminals

b5

831 pounds (378kg) approx

1.67 1b-ft (0.231kg-m) max

25

0.83 Ib-ft {0.11bkg-m) max

At sea level and with an inlet air temperature of 20°C the water and air flow
rates given below are adequate for operation at maximum ratings. The air
and water flows should be started before the cathode heater voltage is applied
and should be continued for at least two minutes after the removal of power.
The simultaneous removal of cooling and power supplies will not normally
damage the klystron but this practice is not recommended.

Air flow to cathode

Air flow to output cavity .
Water flow to klystron body
Water flow to collector

Outlet water temperature
The temperature of any external part of
the kiystron must not exceed .

25
0.71
50
1.42
1.0
4.5
. 25
114
70

175

ft* /min

m3 /min

ft3 /min

m? /min
imp.gal/min
I./min
imp.gal/min
[./min

°C max

°c

K365, page 2
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. MAXIMUM RATINGS (Absolute values)
No individual rating should be exceeded
Beam voltage .

. Beam current (mean)

body current (mean}:

for continuous operation

fortuning . . . . . . .
Focus electrode voltage (negative)
Collector dissipation

TYPICAL OPERATION (Vision amplifier)
Frequency .

Beam voltage .

Beam current

Bandwidth :

Focus electrode voltage

Body current (mean)

Drive power (see note 1)

Second cavity power (see note 2)
Third cavity power (see note 2)
Qutput power (peak sync.)

WOTES

20
25

0.15

. 025
500
50

500
17
1.8
. 60
—200
70
10
. 25
100
1M

3. The drive power specified should be available if required.

kV max
A max

A max
A max

V max
kW max

MHz
kV

MHz

mA

===

kW

2 For broad-band operation the cavities are loaded externally; the power

specified is that dissipated in the external load.

2 The modulating anode is connected to the body of the klystron by a

10k resistor.

XRAYS

Whth the klystron operating under normal conditions, the stray X-ray radia-
®on is below the minimum level which is hazardous to the health of

aperators.

K365, page 3
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OUTLINE
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K365, page 4
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Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres
A 61.410 + 0.255 1659.8 + 6.5
B * 49.900 1267.5
C 41.160 1045.5
D 38.100 967.7
E 27.900 708.7
F 17.700 449.6
G 7.500 190.5
- 0.750 19.05
4 1.000 25.40
K 0.875 22.23
L 0.250 6.35
| 0.675 17.15
» 1.125 28.58
4 1.625 41,28
Q 0.250 6.35
" 6.010 152.65
S 0.250 6.35
T 5.125 130.18
L] 0.312 7.92

MElimetre dimensions have been derived from inches.

K365, page b
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OUTLINE DETAILS

Detail of Body Sections

Detail of Cathode Terminals
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K365, page 6
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Qutline Detail Dimensions {All dimensions without limits are nominal)

Ref Inches Miflimetres

AQ 1.875 47.63

AB 2.120 53.85

AC 3.500 88.90

AD 5125 130.18

AE 4,375 111.13

AF 3.750 95.25

- AG 3.188 80.98

‘A 1.938 49.23

al 1.125 28.58

AKX 1.312 33.32
0.250 6.35
0.656 16.66
0.500 min 12.70 min
0.125 min 3.18 min
1.344 34.14
0.750 19.05
0.156 min 3.96 min
4.625 117.48
2562 65.07
2563 65.10
0.750 max 19.05 max

dimensions have been derived from inches.

K365, page 7
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(AT

OUTLINE OF K4019A (All dimensions nominal)

2441

INPUT

AR
SUPPLY

/- é ]
e PN7 W)
[l Zd®)
o des
O O
g@
— S@
® = -d PN/ W)
H o= ~o
! AR
A 'ﬁ SUPPLY
© Q1llC 6. @)@ QUi
oo
\. /
‘
Ref Inches Millimetres Ref Inches Millimetres
A 66.500 1689 G 17.719 450.1
B 43.062 1094 H 9.312 236.5
C 1.625 41.27 J 7.500 190.5
D 9.625 2445 K 13.688 347.7
E 38.125 968.4 L 1.500 38.10
F 27.906 708.8

Millimetre dimensions have been derived from inches.

K365, page 8
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# & MOUNTING HOLES
(o oN (F)RCDIA.

N BASE

DIA.
Millimetres Ref Inches Millimetres
19.250 max 489.0 max 8] 19.250 max 489.0 max
11.12 v 12.000 304.8
412.8 W 10.625 269.9
176.3 X 5.062 128.6
47.62 Y 13.656 346.9
76.20 z 11.312 287.3
666.8
re dimensions have been derived from inches.
Foous electrode, threaded 6—32 U.N.C.
er, threaded %4—20 U.N.C.
hdfeater, threaded %4 —20 U.N.C.
Gathode, threaded 6—32 U.N.C.
K365, page 9
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K370 K371
K372

HIGH POWER AMPLIFIER
KLYSTRONS for U.H.F.
TELEVISION SERVICE

FEATURING

@ Owtput Power 12.5kW output, combined with long life and reliable
performance.

® High Gain Fully compatible with solid state drive.
» Bandwidth 8MHz between 1db points over the tuning range.
Hagh Stability Air blown cavities ensure high operational stability.

b Sample Installation Pre-adjusted cavities — an integral part of the trans-
mitter. Vacuum tube changes can be carried out by unskilled staff in less
#han 30 minutes.

3 SEmple Vapour Cooling Collector down configuration with vapour
oooling — silent, self-circulating system; no pump.

MAelmstable Cavity Loading Adjustable loops to give optimum overal|
systern performance on any channel.

K371 and K372 are four-cavity amplifier klystrons for use in the
_ stages of sound and vision transmitters in u.h.f. television service.
e #wee tubes operate in the frequency bands 470—606MHz, 606—742MHz
T42—85AMHz respectively. A modulating anode is fitted, enabling the
e 30 operate at lower power levels in sound transmitters but using the
beam voltage supply as the vision amplifier.

e mbes are electro-magnetically focused and their associated circuit
mbhies are designed to reduce tube replacement time to a minimum.
s design, full use is made of the advantages of the external cavity
On initial installation the cavities can be tuned to a specific
pmeet and the |oading loops adjusted for optimum television performance.
e camites can be detached from the vacuum tube and refitted on a replace-
e without disturbing the tuning or the loading loop settings. At
. the replacement klystron will be coarse-tuned, requiring only a
adjustment to meet the full specification.

November 1971
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APPROVED CIRCUIT ASSEMBLIES

Klystron Frequency

in the range
K370 470 to 606MHz
K371 606 to 742MHz
K372 = 742 to 864MHz

Channels Circuit
Assembly
21-37 K4145
38-54 K4146
55—-68 K4147

Note For operation of these tubes in circuit assemblies of the K4105, K4106,
K4107 series, see data sheet K370, K371, K372 dated May 1969.

GENERAL

Electrical

Cathode

Heater voltage (see note 1)
Heater current

Heater starting current (peak)
Cathode heating time {(minimum)

Mechanical

QOverall length:

K370 .

K371, K372
Overall diameter
Mounting position
Net weight of klystron:

K370 . .

K371, K372

Circuit Assembly
Electro-magnet current, stabilized
10 +2% (see note 2)
Electro-magnet resistance:
cold (20°C)
hot (20°C ambient)
R.F. input connector
R.F. output . .
Net weight of tuning cavmes
for K370
for K371
for K372 . .
Net weight of magnet assembly .

indirectly heated

in the range 5.01t05b Y
38to 44 A

84 A max

5 min

44.187 inches {112.2cm) max
40.162 inches (102.0cm) max
8 inches (20.3cm) max
vertical, cathode end up

60 pounds (27kg) approx
55 pounds (25kg) approx

11 to 13 A
5.7 Q
7.3 € max

type N coaxial
qwck release 15/8 inch 50§ coaxial line

102 pounds (46kg) approx
83 pounds (38kg) approx

64 pounds (29kg) approx

. 784 pounds (356kg) approx

K370,1.2, page 2
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Cooling

separate condenser.

“t@ion of dust.

A flow for cavity cooling {minimum) . . 100

2.8
Aar fiow to cathode terminal . . . . . . boO
0.14
Satic pressure head at 100ft® /min
fseenote3) . . . . . . . . . . . 20
#ndet air temperature . . . . . . . . . 4b
smperature of any external parts of the
. Kklystron must notexceed . . . . . . 175
) e of steam produced by
eallector dissipation . . . . . . . . 15b
0.043
p of water converted tosteam . . . . 0.006
0.027
K RATINGS (Absolute values)
i nditvidual- rating should be exceeded.
mmvoitage . . . . . . . . . . . 14
acuvent(mean) . . . . . . . . . 35b
Lwith noinputpower . . . . . . . . B0
saturated output power R 150
power (saturated) L. . ... .14
#or dissipation . . . . . . . . . 45
wsw.r. (see note 4) . N

The klystron collector is vapour cooled. The boiler, which is part of the cir-
cuit assembly, is of the upward steam exit type and intended for use with a

Fhe final drift tube and the four cavities are forced-air cooled. This is
achieved by means of a single air inlet pipe on the circuit assembly, the air
being directed to the required parts of the klystron by channeling within the
eircuit.  Cooling air must be adequately filtered to avoid electrostatic precipi-

2 /min
m3/min
3 /min

m?/min

inches (61mm) w.g.

o
C max
°C max

3 /min/kW

m? /min/kW
imp.gal/min/kW
litre/min/kW

kV max
A max

mA max
mA max
kW max
kW max

max

K370,1,2, page 3
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TYPICAL OPERATION

The operating conditions and performance figures given are for operation ina
television transmitter giving a peak synchronous output power of 10kW. The
klystrons are also suitable for transposer service.

Operating Cor:ditions
Beam voltage

Beam current
Electro-magnet current
Bandwidth (to 1db points)

K370 in K4145 Circuit

Frequency . . . . . 47010478
{channel 21)

Body current:

with no inputpower . . . 1b

black level + sync. {10kW) . 30

at 11.25kW c.w. output,

vision frequency . . . . . 80
Drive power:

at T0kW output o 1.2

at 11.25kW output .. . 1b
Saturated output power . . . 11.b

K371 in K4146 Circuit

Frequency . . . . . 606t0614
(channel 38)

Body current:

with no input power . . . 17

black level + sync. (10kW) . 21

at 11.25kW c.w. output,

vision frequency .. . . 25
Drive power:

at 10kW output Lo 1.0

at 11.25kW output o 1.3
Saturated output power . . . 123

526 to 534
{channel 28)

15
35

55

0.8
1.0
12.0

670 to 678
(channel 46)

17
25

35

0.4
0.6
125

12.56 kV
2.8 A
12 A
80 MHz

598 to 606 MHz

(channel 37)

15
40

6b

0.65
0.8
12.0

mA

mA

kW

734 to 742 MHz

(channel 54)

17
35

55

0.4
0.6
12.0

mA
mA

mA

s =

kW

K370,1,2, page 4
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K372 in K4147 Circuit

Frequency . . . . . 1742t0 750 790 to 798 846 to 854 MHz
(channel 55) (channel 61) (channel 68)

Body current:
with no input power . .17 17 17 mA
® bilack level + sync. (10kW) . 25 28 26 mA
at 11.25kW c.w. output,
vision frequency . . . . . 40 55 40 mA
Drive power:
at 10kW output oL 0.8 0.5 0.3 W
at 11.25kW output Lo 1.0 0.7 0.5 W
W

Saturated output power . . . 11.8 12.4 12.3 k

- Sound Amplifier Service

" For operation at the same beam voltage as the vision amplifier and one fifth

of the output power, the beam current is reduced to one fifth that of the
_ wision amplifier klystron by means of the modulating anode. The graph on
gage 8 shows approximately the modulating anode voltage required for a
given beam current (the voltage is expressed relative to cathode potential).
- Under these conditions the modulating anode current may vary between O
and 1.5mA. |f a potential divider network is used to supply the modulating
anode it must allow for this variation.

'MMANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

%370 IN K4145 CIRCUIT, VISION AMPLIFIER SERVICE
TestCondmons

voltage . . . . . . . . . . . . . bOtobb \%
Blectro-magnet current . . . . . . . . . . . 1Mt13 A
Frequency range . . . . . . . . . . . 470to606 MHz
Bandwidth (see note 5) e e e ... . 80 MHz
Qutput power (seenote6) . . . . . . . . . . . . 1125 kW
Bamge of Characteristics
- Min Max
current . . ... . . . . 38 44 A
voltage (see note 7)
frequency range 470 to 490MHz . . . . — 13.5 kV
#equency range 490 to 606MHz . . . . — 13.0 kV
current (see note 8) T 150 mA
) lating anode current . . . . . . . — 50 -mA
RF_drivepower (seenote9 . . . . . . — 1.5 W
Efficiency (see note 10):
frequency range 470 to 490MHz . . . . 29 — %
frequency range 490 to 606MHz . . . . 32 — %

K370,1,2, page 5
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T

K371 IN K4146 CIRCUIT, VISION AMPLIFIER SERVICE

Test Conditions

Heater voltage
Electro-magnet current
Frequency ran.ge
Bandwidth (see note b)
Output power (see note 6)

Range of Characteristics

Heater current

Beam voltage {see note 7) .
Body current (see note 8) .

Modulating anode current

R.F. drive power (see note 9)

Efficiency (see note 10)

b0tobhb
11 t013
606 to 742
8.0
11.25

Min Max
38 44

— 180

K372 IN K4147 CIRCUIT, VISION AMPLIFIER SERVICE

Test Conditions

Heater voltage
Electro-magnet current
Frequency range
Bandwidth (see note 5)
Output power (see note 6}

Range of Characteristics

Heater current

Beamn voltage (see note 7)
Body current (see note 8)
Modulating anode current

R.F. drive power (see note 9)

Efficiency (see note 10)

bO0tobb
111013
742 to 854

8.0

11.25

Min Max

38 44
- 13
- 150
— 5.0
— 15

MHz

- MHz

kW

kV
mA
mA

%

MHz
MHz
kW

kV
mA
mA

%

K370,1,2, page 6
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WOTES

1. When a klystron is first installed it must be operated at 5.0V heater
voltage.

Under T.V. picture conditions (black level + sync. pulses) the klystron
will focus satisfactorily within the specified range of electro-magnet
current. Maximum stability is obtained by adjusting the magnet current
within this range and stabilizing to +2% about this optimum value.
Measured at the input to the circuit assembly.

This value applies to television service. English Electric Valve Company

Lid. should be consuited regarding other conditions of service.

The klystron is tuned so that, for constant input power, the variation

- i output power is less than 1db over the specified bandwidth at all

power levels between —2db and —14db with respect to the specified
oautput power.

Input frequency set 2.75MHz below the centre of the 8MHz channel,

" and the input power and beam power adjusted to give the specitfied
- autput.

With the modulating anode connected to the body via a 10k£2 resistor

she beam current will be within +5% of the value given by the graph on

page 8.

_ combined body current of one sound and one vision klystron in

marallel will not exceed the limit specified.

PDefined as the power delivered to a matched load substituted for the
- cavity of the klystron.

efficiency will not fall below the specified iimit for any beam power
the range 30 to 40kW.

K370,1,2, page 7
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TYPICAL BEAM CHARACTERISTIC
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K370,1,2, page 8
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TYPICAL DRIVE REQUIREMENTS

Faa
i
850

W
800

K372

L0KW
1T
1

1
L1
750

35kW

K3N
15w
650

600

I5KW
TIT
T
1
LOkW

550

K370

1T

H BEAM POWER
[]35kW

500
FREQUENCY IN MEGAHERTZ

4LOkW

g

15
10

w ]
o

DRIVE POWER IN WATTS

K370,1,2, page 9
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TYPICAL TELEVISION PERFORMANCE

Test Waveform

Output Frequency Response at Mid Grey

K370,1,2, page 10
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TYPICAL TELEVISION PERFORMANCE

Billerential Gain 78%

K370,1,2 page 11
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TYPICAL TELEVISION PERFORMANCE

Differential Phase 8°

K370,1,2, page 12
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OUTLINE FOR K370

|

/

N ]

F
DiA.

15 for outline details and dimensions

K370,1,2, page 13
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OUTLINE FOR K371 AND K372

2271A

MODULATING
ANODE

INPUT
OUTPUT
ORan
DiA. T
:
MOUNTING
FLANGE
. C
COLLECTOR/
::F
DiA.

This drawing is not to scale for the K371.

See page 15 for outline details and dimensions

K370,1,2, page 14
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Owtline Details for K370, K371 and K372

COLLECTOR LEAD
6 HOLES THREADED

b TO FIT BLACK CATHODE AND

TERENAL HEATER LEAD (M)LONG
70 FIT (N)DIA. TERMINAL

View on gun end View on collector end

Dimensions for K370 (All dimensions without limits are nominal)

inches Millimetres
34.125 max 866.8 max
10.062 max 255.6 max
~ 4375 1111
8.000 max 203.2 max
15.000 min 381.0 min
0312 7.92
15.000 min 381.0 min
0.250 6.35
36.000 min 914.4 min

0.196 4.98

e dimensions have been derived from inches.

e darnensions are as for K370.

The output cavity ceramic is beryllium oxide.

K370,1,2, page 15
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OUTLINE FOR K4145, K4146 AND K4147

3318 ®\

SEE ;
. NOTE 1|

1)
\

\

P = — CAVITY
= —cav
- | Ot | B
@l
; L
E ‘ :] OUTPUT
[Em | o - e
| ol
g k ‘ ] 1
NotE 3 1T | =3I
H ¥
L 355-54
g Fﬁ%
-l | 1
| <@=©=:m—
Did.

Note The circuit assembly is shown mounted on a trolley. This trolley is not
part of the circuit assembly.

See page 19 for Outline Dimensions

K370,1,2, page 16
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| QUTLINE FOR K4145, K4146 AND K4147

LIFTING
EYEBOLTS

)

F=—RF INPUT

]
]
]

19 for Outline Dimensions

K370,1,2, page 17
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OUTLINE FOR K4145, K4146 AND K4147

3233A ‘<~——®——_> DIA. AR PIPE

SEE NOTE 9 (&c)Bore

! COLLECTOR

TERMINAL
BLOCK

(] TERMINAL 2BA.

OUTPUT
LOOP
CONTROL

SEE
NOTE 10

SEE
NOTE 8

Outline Notes

1. The klystron is shown installed for clarity.

S

Quick release 15/g inch 502 coaxial line.
Recommended cold switch-on level.
The level trip is set up to this figure.
Water inlet 3/4 inch B.S.P.F. thread.

K370,1,2, page 18
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& Pipe fittings for a water level control unit are provided and fitted with
removable stoppers. They are /5 inch ‘Kontite' couplings at 6.250 inch
{158.8mm) centres. The water level control unit is not supplied as part
of the circuit assembly.

Input connector, see page 20.

Steam outlet 4/, inch diameter, 4 U.N. class 2A thread.

Four mounting holes in base threaded 3/s —16 U.N.C. equally spaced on
24 inch (609.6mm) P.C.D.

Four mounting holes in base, 3/s inch (9.53mm) diameter equally
spaced on 18.500 inch (470mm) P.C.D.

e Dimensions for K4145 (All dimensions without limits are nominal)

Inches Millimetres Ref Inches Millimetres
k. 27.000 max 685.8 max R 1.094 27.79
8750 max = 222.3 max S 8500 215.9
4.000 101.6 T 3.500 88.90
K900 149.9 U 17.000+0.100 431.8+25
14.000 355.6 \ 4,000 max 101.6 max
0.750 max 273.1 max w 15.625+ 0.250 396.9+6.4
_700 93.98 X 17.500 max 444.5 max
1000 +0.125 2540+ 3.18 Y 7.500 190.5
Q625 min 15.88 min z 18.000 457.2
22.750 577.9 AA 29,250 max 743.0 max
@207 5.26 AB 2625 66.68
48625 + 0.062 1175+ 1.6 AC 2500 63.50

a1» 206.4

dimensions have been derived from inches.

» K4146 and K4147, dimension A is 23.000 inches (584.2mm) max; the
pelmensions are as for K4146,

K370,1,2, page 19
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ELECTRICAL CONNECTIONS

All connections to the circuit assembly are made through a Smiths Hypertac
connector. The mating socket is connected to a 10-way terminal block. The
focus coils are wired through to the input connector; all other connections
are 1o be rpade by the customer after assembling the circuit assembly and
boiler. The body of the klystron is earthed through the circuit assembly and
the heater, cathode, modulating anode and collector connections are made by
flying leads.

Input Connector

(to be wired by customer} Water level trip B1, B2
View on solder connections Collector B3
with cover removed Link B4, B5
Focus coils:
POLARIZING H
31038 PINS neg.a’Elve C1
positive Cc2
ol o3| o3 os Water level control {see
os| o8| 02| ge
o3| o3 0d note 6 on page 19) D1, D2
02| 02| 5y | 02
olf of ot Earth E3

Terminal Block

(to be wired by customer) Water level trip 1,2
Collector 3
Focus coils (wired by EEV):
negative 4
1]2|3ja]s]el7|B|9]0 positive 5
Water level control (see
note 6 on page 19) 6.7
Earth 10

K370,1,2, page 20
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K376 K377

AMPLIFIER
KLYSTRONS

BRIDGED DATA

cavity, electro-magnetically focused amplifier klystrons with separate
ang cavities, for u.h.f. television service. The collector is water cooled in

I ategral water jacket. A modulating anode is fitted which may be used for

current control or as a protective device.

ikystro Freguency Range Circuit Assembly
376 470 to 610MHz K4054
s 590 to 720MHz K4055

b aperation of the klystron is guaranteed only when it is used with an
gwed circuit assembly.
et power (saturated) at klystron flange . . . . 28 kW
ey gain (typical):

=g A db
=¥ Y - 7 db
i woltage .. .18 KV
. e 3VYg inch B0S2 coaxial line

(see page 2) . . . . . . . . . . . ‘waterand forced-air

e . . indirectly heated
wvoltage

.o 26 Vv

ament . . . . . . . . . . . . 111013 A
starting current (peak) . . . . . . . . . 23 A max
heatingtime . . . . . . . . . . . . 15 minutes
length (see note 1) . . . . . . . . 62inches {158cm) nom

il diameter e e e 10.00 inches (254mm) nom
mgposition . . . . . . . . . . . vertical, cathodeend up

of klystron .« . . . . . . 120pounds (55kg} approx

September 1971
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Circuit Assembly

Electro-magnet current (seenote2) . . . 9%1 A
Electro-magnet resistance:

cold (20°C) . . . . . . . . . . 95b#1 Q

hot (20°C gmbient) . . . . . . . 12 € max
R.F.input connector . . . . . . . . . . . . type N coaxial
R.F. output . . . P 31/8 inch 50§ coaxial line
Net weight of tuning cavities:

forK376 . . . . . . . . . . . . 120pounds (b4dky) approx

for K377 . . . . . 90 pounds (41kg) approx
Total lifting weight of klystron and cavities:

K376 . . . . . . ... 270 pounds (122kg) approx

K377 . . . . e 240 pounds {109kg) approx
Net weight of magnet assembly . . . . . 1800 pounds (816kg) approx
COOLING

At sea level and with an inlet air temperature of 20°C the water and air flow
rates given below are adequate for operation at maximum ratings. The air
and water flows should be started before the cathode heater voitage is applied
and should be continued for at least two minutes after the removal of power.
The simultaneous removal of cooling and power supplies will not normally
damage the kiystron but this practice is not recommended.

Air flow to cathode . . . . . . . . 5.0 ft* /min
0.14 m?/min
Air flow to output and

penultimate cavities . . .. . . BOf*/min (1.42m3/min) each
Static pressure head (see note 4) . . . . . . . . . . Tlinchwag.
Inlet air temperature . . . .. 40 °C max

Water flow to body and electro- magnet
inseries (seenote3) . . . . . . . 20 imp.gal/min
9.0 I./min
Water flow to collector (seenote3) . . . 2b imp.gal/min
114 I./min
Collector pressuredrop . . . . . . . 1b lb/in? max
0.53 kg/cm? max
Qutlet water temperature . . . . . . 70 °C max
Inlet water pressure e 100 lb/in? max
7.0 kg/cm? max

K376, K377, page 2
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MAXIMUM RATINGS (Absolute values)

No individual rating should be exceeded.
Beam voltage:
continuous . . . . . . . . . . . . . .20 kV max
¢ switch-onsurge . . . . . . . . . . . . . 24 kV max
Bearn current (mean) . . . . . . . . . . . . 60 A max
current . . . . . . L . L L L L L. 150 mA max
power . 0] kW max
ector dissipation . . . . . . . . . . . 100 kW max
bad v.sw.r. {seenoteb) . . . . . . . . . . . 151 max
erature of any external part of the klystron . . . 175 °C max

AL OPERATION (Vision amplifier)
g Conditions

Bemvoltage . . . . . . . . . . . . . . . 180 kV
msmcurrent . . . . . . . . . . . . . . 48 A
agnet current o e K¢ A
idth (to 1dbpoints) . . . . . . . . . . 80 MHz

B IN K4054 CIRCUIT
JAscy . . . . . . . . . bBOO MHz

! power for 28kWoutput =~ . . . . . . . . . 20 W

7 IN K4055 CIRCUIT

o e & 15 MHz
epower for 28kWoutput . . . . . . . . . 10 W

W Amplifier Service

fperation at the same beam voltage as the vision amplifier and one fifth
B output power, the beam current is reduced to one fifth that of the
i amnplifier klystron by means of the modulating anode. The graph on
% shows approximately the modulating anode voltage required for a
Rleam current.  Under these conditions the modulating anode current
between 0 and 1.5mA. The potential divider network must be
o accordingly.

K376, K377, page 3
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THOneer

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
K376 IN K4054 CIRCUIT, VISION AMPLIFIER

Test Conditions
Heater voltage

Electro-magnet,cu rrent

Frequency range

Bandwidth (see note 6)
Output power (see note 7)

Range of Characteristics

Heater current
Beam voltage

Body current (see note 8)
R.F. drive power (see note 9)

K377 IN K4055 CIRCUIT, VISION AMPLIFIER

Test Conditions
Heater voltage

Electro-magnet current

Frequency range

Bandwidth (see note 6)
Output power (see note 7)

Range of Characteristics

Heater current
Beam voltage

Body current {see note 8) .
R.F. drive power {see note 9)

WARNING

. . 26
. 8t 10
47010 610
8.0
25
Min Max
11 13
— 18
- 180
— 3.0
. . 26
81t0 10
590 to 720
8.0
25
Min Max
11 13
— 18
— 150
— 3.0

MHz
MHz
kW

kV
mA

MHz
MHz
kW

kV
mA

English Electric Valve Company Ltd. should be consulted regarding the design
of protection circuits. Inadeguate protection may result in the destruction of

the klystron.

X-RAYS

With the klystrons operating normally, the stray X-ray radiation is below the
minimum level which is hazardous to the health of operators.

GAS CHECK

The internal gas pressure of the klystrons can be monitored during storage.

* K376, K377, page 4
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MOTES

1. To lift the klystron clear of the circuit assembly, using the lifting harness
» provided, a total height of 126 inches {3.2m) is required. This is measured
. 1o the top of the lifting harness and does not include the hoist.

i Under T.V. picture conditions (black level + sync. pulses) the klystron
- will focus satisfactorily over the current range stated.

. These values apply when the coolant used is distilled water with the dis-
- solved oxygen removed. English Electric Valve Company Ltd. should be
- gonsulted if it is intended to use alternative coolants.

:& Measured at the input pipes to the circuit assembly.

This applies to television service. English Electric Valve Company Ltd.
should be consulted regarding other conditions of service.

E The klystron cavities shall be tuned so that, for constant input power,
- the variation in output power at the klystron flange will be less than 1db
over the specified bandwidth.

- Input frequency set 2.75MHz below the centre of the 8MHz channel, and
the input power and beam power adjusted to give the specified cutput.

The combined body current of one sound and one vision klystron in
parallel will not exceed the limit specified.

Defined as the power delivered to a matched load substituted for the input
- eavity of the klystron.

K376, K377, page 5
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TYPICAL BEAM CHARACTERISTIC

BEAM CURRENT IN AMPERES

2407

5.0

3.0

[¢]

0 5.0 10 15

BEAM VOLTAGE N KILOVOLTS
(UNDER SOUND CONDITIONS, MODULATING ANODE VOLTAGE)

20

* K376, K377, page 6
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- TYPICAL GAIN CHARACTERISTICS
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TYPICAL BANDWIDTH CHARACTERISTICS FOR K376
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POWER — LOOP ANGLE CHARACTERISTICS

BANDWIDTH 8.0MHz
BEAM VOLTAGE 175 kv
BEAM CURRENT 44 A
DRIVE POWER 10 W

[} 0 20 30 40 50 60 70 80 90
OUTPUT LOOP ANGLE IN DEGREES TO HORIZONTAL

ANGLE — FREQUENCY CHARACTERISTICS
ended loop angle for initial setting-up}

2\

450 500 550 600 650 700 750
FREQUENCY IN MEGAHERTZ

K376, K377, page 9
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WATER FLOW CHARACTERISTICS

2411A
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I
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« KLYSTRON BODY AND
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o IN SERIES
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RED HEATER LEAD
(P)Lone TO FIT

(Q) DA, TERMINAL

(Wo.

(Q)oia.

EACH
CAVITY

(F)pa.

\.!/

COLLECTOR TERMINAL
//THREADED % -20UNC.

ha—(0)—

K376, K377, page 11
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OUTLINE FOR K377

2394

BLACK CATHODE HEATER

RED HEATER LEAD

LEAD @LONG 10 FIT
(N)01a*rERMINAL

MODULATING ANODE
TERMINAL THREADED

(®)Long To FIT
(@) DiA TERMINAL

DIA.

®

8-32UNC.
@® OUT
IN
INPUT CAVITY\
Qo
SEE NOTE 2 i ;
\OUT‘GJ::D @Lm® N
SECOND CAVITV\
EACH
CAVITY
o
IN @&5D &=® OUT
PENULTIMATE 7
CAVITY T~
SEE NOTE 1< OUT IN
OUTPUT CAVITY L ©)
iN D @=® 0uUT
/

MOUNTING FLANGE

—K)0iA. T

OLY

WATER CONNECTIONS
THREADED 1% - 11% N.PSM.

oun.ET/\E
|NLET/'E

GLY

COLLECTOR TERMINAL
- THREADED % - 20UNC.

K376, K377, page 12
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Millimetres Ref inches Millimetres
1148 K 8.125 206.4
875.5 L 0.375 9.53

418.6 M 15.000 381.0
73.96 N 0.312 7.92

152.4 P 15.000 381.0
139.7 Q 0.250 6.35

254.0 R 10.35 262.9
181.0 S 4.000 101.6
130.2

ensions have been derived from inches.

ssons for K377 (All dimensions nominal)

Millimetres Ref Inches Millimetres
1148 K 8.125 206.4
8755 L 0.375 9.63
418.6 M 15.000 381.0
73.96 N 0.312 7.92

127.0 P 15.000 381.0
139.7 Q 0.250 6.35

254.0 R 10.35 262.9
181.0 S 4,000 101.6
130.2

mons have been derived from inches.

e and output cavity ceramics are beryllium oxide.

extensions are shown fitted to the klystron; they are supplied
ystron but are not fitted. The outer ends are threaded /g

K376, K377, page 13
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OUTLINE OF K4054 AND K4055

2419 y-¥_____;A<:}____A__,
(G

ﬂg o T

OUTPUT
COUPLER

il

M

LL]s

5
7
WATER CONNECTIONS

BORE FLEXIBLE

e

Controls

1 Input cavity tuning

2 Second cavity tuning

3 Penultimate cavity tuning
4 Output cavity tuning

5 Output coupling

K376, K377, page 14
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INE OF K4054 AND K4055 (All dimensions nominal)

g

INPUT
CAVITY
COUPLER

-

Millimetres Ref Inches Millimetres
X9 312 820.7 H 7.250 184.2
596.9 J 9.875 250.8
! 406.4 K 21.875 555.6
125 231.8 L 56.375 1432
12.70 M 38.875 987.5
- 623.1 N 9.125 231.8
7.500 4445 P 22.25 565.2

-damensions have been derived from inches.

K376, K377, page 15
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OUTLINE OF K4054 AND K4055
(All dimensions without limits are nominal)

2420 ///’?"\ Q
MAGNET 7 i
SUPPLY i R S LIFTING
SOCKET | j EYEBOLTS
| ') !
\ -
A
\ 1
— A
— \
— N @ W
E— ~2 ® ®
— T ﬂb
ob-)— X
PENULTIMATE AND ‘ T~ o
OUTPUT CAVITY AIR AN
SuPPLIES (U) DiA, N
| Y
%’ \I
i !
U W ‘_®/
BEAM CENTRING i /
CONTROLS i /
DOOR OPENING 1, .*
170° APPROX ™}~
Ref inches Millimetres Ref Inches Millimetres
Q 28.000+0.125 711.2+32 \Y 2.000 50.80
R 8,500+ 0.125 2159+ 32 w 11.250 285.8
S 11.260 285.8 X 28.000+0.125 711.2+3.2
T 11.500+0.125 2921+ 3.2 Y 5.625 142.9
u 1.750 44 .45

Mitlimetre dimensions have been derived from inches.

K376, K377, page 16
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K383 K384
K385

HIGH POWER AMPLIFIER
KLYSTRONS for U.H.F.
TELEVISION SERVICE

RING

Power
ance.

5.5kW output, combined with long life and reliable

Gain Fully compatible with solid state drive.
idth 8MHz between 1db points over the tuning range.
Stability Air blown cavities ensure high operational stability.

_ 2 Installation Pre-adjusted cavities — an integral part of the trans-
JEter  Vacuum tube changes can be carried out by unskilled staff in less
30 minutes.

jireooled Collector Transverse air duct adaptors provided.

fimstable Cavity Loading Adjustable loops to give optimum overall
lmeern performance on any channel.

TON

K384 and K385 are four-cavity amplifier klystrons for use in the
pt stages of television transmitters in u.h.f. television service. The
P wbes operate in the frequency bands 470-610MHz, 590—720MHz
D 860MHz respectively. A modulating anode is fitted, enabling the
B 1 operate at lower power levels in sound transmitters but using the
voltage supply as the vision amplifier.

mbes are electro-magnetically focused and their associated circuit
ps are designed to reduce tube replacement time to a minimum.
fais design, full use is made of the advantages of the external cavity
, On initial installation the cavities can be tuned to a specific
# and the loading loops adjusted for optimum television performance.
msitics can be detached from the vacuum tube and refitted on a replace-
Rkmibe without disturbing the tuning or the loading loop settings. At
the replacement klystron will be coarse-tuned, requiring only a
adjustment to meet the full specification.

November 1971
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APPROVED CIRCUIT ASSEMBLIES

Klystron Frequency
in the range
K383 470 to 610MHz
K384 590 to 720MHz
K385 °® 700 to 860MHz
GENERAL
Electrical
Cathode

Heater voltage (see note 1)
Heater current

Heater starting current (peak)
Cathode heating time (minimum)

Mechanical
Overall length:

K383 . .

K384, K385
Overall diameter
Mounting position
Net weight of klystron:

K383 . .

K384, K385

Circuit Assembly
Electro-magnet current, stabilized
10 +2% (see note 2):
K383 . .
K384, K385
Electro-magnet resistance:
cold (20°C) :
hot (20°C ambient)
R.F. input connector
R.F. output (see note 16) .
Net weight of tuning cavities:
for K383
for K384
for K385 .
Net weight of magnet assembly .

Channels Circuit
Assembly
2t t0 37 K4140
36 to 51 K4141
50 to 68 K4142
indirectly heated
in the range 5.0to b.b Vv
38 to 44 A
84 A max
5 min

44 742 inches (113.6cm) max
40.717 inches (103.4cm) max
8.015.inches (20.4cm) max
vertical, cathode end up

60 pounds (27kg) approx
55 pounds (25kg) approx

106+ 1.0 A
9.0+£1.0 A

5.7 Q
7.3 £ max
type N coaxial

quock reiease 15/ inch 5082 coaxial line

102 pounds (46kg) approx
83 pounds (38kg) approx
64 pounds (29kg) approx

784 pounds (356kg) approx

K383,4,5, page 2
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tector and cathode are separately forced-air cooled.

ke final drift tube and the four cavities are forced-air cooled. This is

fhieved by means of a single air inlet pipe on the circuit assembly, the air
e directed to the required parts of the klystron by channeling within the

K Cooling air must be adequately filtered to avoid electrostatic precipi-
m of dust.

tocollector . . . . . . . . 560 3 /min

15.9 m3/min
e drop . . . . . . . . . . . 8 inches{203mm}H:0
for cavity cooling (minimum) . . 100 £ /min
2.8 m>/min
B pressure head at 100ft® /min

enote3) . . . . . . . . . 1.5 inches (38mm) H,O
few to cathode terminal . . . . . . b0 72 /min
0.14 m3 /min
temperature . . . . . . . . . 40 °C max

ture of any external parts of the
mustnotexceed . . . . . 175 °C max

Bhould be used to remove beam power from the kiystron in the event of
it A thermocouple is supplied so that the collector temperature
I monitored during initial setting up. See page 11 for calibration curve.

RATINGS (Absolute values)
al rating should be exceeded.

: e 12 kV max
perent (mean) . . . . . . . . . 2.5 A max
pmo inputpower . . . . . . . . 50 mA max
ated outputpower . . . . . 160 mA max

B ssipation . . . . . . . . . 25 kW max
s wer. (see note 4) .. . . . . . 1en max

K383,4,5, page 3
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TYPICAL OPERATION

The operating conditions and performance figures given are for operation in 3
television transmitter giving a peak synchronous output power of 5.0kW. The
klystrons are also suitable for transposer service.

Operating.Conditions

Beam voltage . e Y kV
Beam current e I ¢ A
Electro-magnet current:
K383 in K4140 circuit .. . . . . . . . . . . 105 A
K384 in K4141 circuit e < K0 A
K385 in K4142 circuit - X0 A
Bandwidth (to 1dbpoints) . . . . . . . . . . . . 80 MHz

K383 in K4140 Circuit

Frequency . . . . . 470t0478 526 to 534 598 to 606 MHz
(channel 21) (channel 28) (channel 37)
Body current:

with no inputpower . . . 10 10 10 mA

black level + sync. (6.0kW) . 25 25 30 mA

at 6.0kW c.w. output,

vision frequency . . . . 45 40 45 mA
Drive power:

at 5.0kW output . . . . 075 0.3 0.15 W

at 6.0kW output .. . . 09 0.4 0.4 w
Saturated output power . . . 6.2 6.4 6.4 kW

K384 in K4141 Circuit

Frequency . . . . . b90tob98 65410662 710to718 MHz
{channel 36) (channel 44) (channel 51)
Body current:

with noinputpower . . . 10 10 10 mA

black level + sync. (5.0kW) . 25 20 26 mA

at 6.0kW c.w. output,

vision frequency .. . . 46 43 52 mA
Drive power:

at 5.0kW output . . . . 05 0.4 0.2 W

at 6.0kW output .. . . 10 0.7 0.4 w
Saturated outputpower . . . 6.5 6.1 6.2 kw

K383,4,5, page 4
60



B im K4142 Circuit

702t0710 774t0782 846 to 854 MHz
(channel 50) (channel 59) (channel 68)

By current:

% noinputpower . . . 10 10 10 mA
ek level + sync. (5.0kW) . 25 27 30 mA

c.w. output,
frequency ... .40 36 38 mA

i power

5 0kW output .. . . 10 0.75 0.65 W
& output .. . . 14b 1.35 1.20 W

aded output power . . . 6.1 6.4 6.5 kW
il Amplifier Service

Mpesation at the same beam voltage as the vision amplifier and one fitth
output power, the beam current is reduced to one fifth that of the
amplifier klystron by means of the modulating anode. The graph on
P80 shows approximately the modulating anode voltage required for a
lleamn current.  Under these conditions the modulating anode current
between 0 and 1.bmA. If a potential divider network is used to
the modulating anode it must allow for this variation.

BE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
X4140 CIRCUIT, VISION AMPLIFIER SERVICE
O S
elseenoted . . . . . . . . . . b0tobb vV
etcurrent . . . . . . . . . . 95to 11.6 A

range . . . . . . . . . . . 470t0610 MHz
(ssenote6) . . . . . . . . . . . . . 80 MHz
er (seenote?) . . . . . . . . . . . . bb kW

f Characteristics

Min Max
ent . . . . . . . . . . . 38 44 A
e (see note 8) e .= 10 kV
ent (see note 9) e 150 mA
ganodecurrent . . . . . . . — 50 mA
ppower (seenote 10) . . . . . . — 1.5 W
mcy (scenote 1) . . . . . . . . 0 - %

K383,4,5, page
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K383 IN K4140 CIRCUIT, TRANSPOSER SERVICE

Test Conditions

Heater voltage (see note 5)
Efectro-magnet current
Beam volta.ge .
Frequency range
Bandwidth (see note 13)

Peak synchronous power (see note 14)

Range of Characteristics

Heater current
Electro-magnet current
Beam voltage

Intermodulation level (see note 15)
R.F. drive power (see note 10)

50tob.5

470t0 610
8.0
1.0

Min Max

9.5 1.5
8.5 10

K384 IN K4141 CIRCUIT, VISION AMPLIFIER SERVICE

Test Conditions

Heater voltage (see note 5)
Electro-magnet current
Frequency range
Bandwidth (see note 6)
Output power (see note 7)

Range of Characteristics

Heater current

Beam voltage (see note 8)
Body current {see note 9)
Modulating anode current

R.F. drive power (see note 10)

Efficiency (see note 11)

50tobh5b
80to 10
590 to 720

8.0

5.5

Min Max

38 44
— 10
— 150
— 5.0
— 1.5

'

see note 2
see note 12

Mtz
MHz
kv

A
A
kv
db
mN

g

RESSZ>

K383,4,5, page 6
62



9% BN K4141 CIRCUIT, TRANSPOSER SERVICE

@Cenditions
iy voitage (see note 5)

agnet current

range .o
dth (see note 13)

Characteristics

e power (see note 10)

onous power (see note 14)

5.0to 5.5 \Y
see note 2
. . . . . seenotel2
590 to 720 MHz
8.0 MHz
1.0 kW

Min Max
38 44 A
8.0 10 A
8.5 10 kV
— —-b2 db
— 200 mw

8 K4142 CIRCUIT, VISION AMPLIFIER SERVICE

gth (see note 6)
rpower (see note 7)

bl Characteristics

pnt (see note 9)

gy anode current
power (see note 10)
{see note 11)

5.0t0 6.5 Y,
8.01t0 10 A
700 to 860 MHz
8.0 MHz
5.5 kW

Min Max
38 44 A
- 10 kV
— 150 mA
— 5.0 mA
— 1.5 W
30 - %

K383,4,5, page 7
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K385 IN K4142 CIRCUIT, TRANSPOSER SERVICE

Test Cbnditions

Heater voltage (seenoteb) . . . . . . . . 50to55 Y
Electro-magnetcurrent . . . . . . . . . . see note 2
Beamvoltages, . . . . . . . . . . . . . _ . . seenotel?
Frequency range . . . . . . . . . . 700to860 MHz
Bandwidth (seenote 13) . . . . . . . . . . . 80 MHz
Peak synchronous power (seenote 14) . . . . . 1.0 kW

Range of Characteristics

Min Max
Heatercurrent . . . . . . . . . . 38 44 A
Electro-magnetcurrent . . . . . . . 80 10 A
Beamvoltage . . . . . . . . . . . 85 10 kV
Intermodulation level {see note 15) . . . — —52 db
R.F. drive power (see note 10) . . . . . — 200 mwW

NOTES

1.

When a klystron is first installed it must be operated at 5.0V heater
voltage.

Adjusted for minimum intermodulation product. This supply must be
stabilized to within +2%.

Measured at the input to the circuit assembly.

This value applies to television service. English Electric Valve Company
Ltd. should be consuited regarding other conditions of service.

This supply must be stabilized to within +3%.

The klystron is tuned so that, for constant input power, the variation in
output power is less than 1db over the specified bandwidth at all power
levels between —2db and —14db with respect to the specified output
power.

Input frequency set 2.75MHz below the centre of the 8MHz channdl,
and the input power and beam power adjusted to give the specified
output power.

With the modulating anode connected to the body via a 10k resistor
the beam current will be within +5% of the value given by the graph on
page 10.

K383,4,5, page 8
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The combined body current of one sound and one vision kiystron in

parallel will not exceed the limit specified.

K - Defined as the power delivered to a matched load substituted for the

i nput cavity of the klystron.

£ The efficiency wili not fall below the specified limit for any beam
- power in the range 15 to 20kW.

Adjusted for minimum intermodulation product. This supply must be

siabitized to within +1%.

—The klystron cavities shall be tuned so that, for constant input power,

k #he variation in output power at the klystron flange will be less than

- Idb over the specified bandwidth.

E fput frequency set 2.75MHz below the centre of the 8MHz channel,

and the input power adjusted to give the specified autput.

Fhe intermodulation is measured by driving the klystron with three

als as follows:

2.75MHz below channel centre —8db

1.68MHz above channel centre —17db

3.25MHz above channel centre —7db

he drive levels are measured with respect to the drive power for 1kW

utput.  The intermodulation level is measured with respect to TkW.

he circuit assemblies can be supplied to special order fitted with

dard E.I.LA. 15/g inch flanged couplers. When these are required

must be specified in the order, using the numbers given below.

Circuit Assembly Flanged Coupler
K4140 MA381
K4141 MA405

K4142 MA404

K383,4,5, page 9
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TYPICAL BEAM CHARACTERISTIC

BEAM CURRENT IN AMPERES

2223A

N $47/)\

A
A
2>
e
o L]
&
70
I N7
15 5
1.0
yd
0.5 -
T
i
0 .
0 2.0 4.0 5.0 8.0 0

BEAM VOLTAGE IN KILOVOLTS
(UNDER SOUND CONDITIONS, MODULATING ANODE VOLTAGE)

K383,4,5, page 10
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UPLE CALIBRATION CURVE

! COLD JUNCTION AT 0°C
. T
H."
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WEBSERATURE DIFFERENCE BETWEEN HOT AND COLD JUNCTIONS

K383,4,5, page 11
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OUTLINE FOR K383

2199A

MODULATING
ANODE

OUTPUT

MOUNTING
FLANGE

/‘ C

COLLECTOR

<—®—>¢

See page 15 for Outline Dimensions

K383,4,5, page 12
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E FOR K384

®

Inches Millimetres

30.100 max 764.5 max

dimensions as for K383 (see page 15).

K383,4,5, page 13
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OUTLINE FOR K385

2201A

MODULATING
ANODE

INPUT

OUTPUT

®
DIA. ==EjI:j}a

MOUNTING
FLANGE

COLLECTOR /

e—(F)—a~

Ref Inches Mitlimetres

A 30.100 max 764.5 max

All other dimensions as for K383 (see page 15).

K383,4,5, page 14
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THERMOSTAT
PLUG

4BA.COLLECTOR

__9__
7

BLACK CATHODE AND
HEATER LEAD (M)LONG
T0 FIT (N)DIA. TERMINAL

View on gun end View on collector end

Damensions for K383 (All dimensions without limits are nominal)

Inches Mitlimetres

34.125 max 866.8 max

10.367 max 263.3 max
5.185 max 131.7 max
8125 max 206.4 max
8015 max 203.6 max
15.000 min 381.0 min
Q312 7.92

15.000 min 381.0 min

Q250 6.35

» démensions have been derived from inches.

K383,4,b, page 1b
71
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OUTLINE FOR K4140, K4141 AND K4142

2204A

[ ®\

SEE
NOTE 1

o
© 0 0 Q@

[ M1 =

e——(0)
1

®

See page 19 for Outline Dimensions

K383,4,5, page 16
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E FOR K4140, K4141 AND K4142

LIFTING

= =
/

K |

I= ==

(T 01 Yo

L_LJI_I LJLJ

SHIELD

é% RADI/ATION
=

DIA.

19 for Outline Dimensions

K383,4,5, page 17
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OUTLINE FOR K4140, K4141 AND K4142

2203A

‘1 Y)DIA. AIR PIPE

(Z)BoRE

INPUT
CONNECTOR

TERMINAL ?EEE 3

A DN

Ou
1.
2.

SEE
NOTE 5

QUTPUT -

LOOP CONTROL
® = 8:>

i
.

tline Notes

The klystron is shown installed for clarity.

Quick release 1%/g inch 5082 coaxial line. When the alternative E_t
coupler is fitted, it conforms to dimension U.

Four mounting holes in base, ¥ inch (9.53mm) diameter equally
on 18.500 inch (470mm)} P.C.D.

Collector thermostat socket, see page 20 for connections.

Four mounting holes in base threaded 3/s—16 U.N.C. equally spaced as
24 inch (609.6mm) P.C.D. '

K383,4,5, page 18
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ons for K4140

Millimetres Ref Inches Millimetres

1130.3 max P 4625+0.062 1175+ 1.6

222.3 max R 12.000 304.8

685.8 max S 1.094 27.79

222.3 max T 3.500 88.90

11756 U 17.000+0.100 431.8+25 —
533.4 v 29.250 max 743.0 max =
127.0 W 15.625+ 0.250 396.9 + 5.4 =
101.6 X 17.500 444.5

93.08 Y 2.625 66.68

577.9 z 2.500 63.50

5.26

Miilimetres Ref Inches Millimetres
1028.7 max P 4.625 + 0.062 117.5+1.6
222.3 max R 12.000 304.8
584.2 max S 1.094 27.79
222.3 max T 3.500 88.90
117.5 U 17.000+0.100 431.8+25
533.4 \ 29.250 max 743.0 max
127.0 W 15.625+ 0.250 3969 +6.4
101.86 X 17.500 4445
93.98 Y 2.625 66.68
577.9 z 2.500 63.50

5.26

dismensions have been derived from inches.

s without limits are nominal

K383,4,b, page 19
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ELECTRICAL CONNECTIONS

All connections to the circuit assembly are made through a Smiths Hypertac
connector. The mating socket is connected to a 10-way terminal block and
a five-pin receptacle which accepts the collector thermostat plug wired to
the klystron, The focus coils and collector thermostat are wired through
to the input connector; earth and collector connections are to be made by
the customer after assembling the circuit assembly and klystron. The body of
the klystron is earthed through the circuit assembly and the heater, cathode
and modulating anode connections are made separately.

input Connector

(to be wired by customer)
View on solder connections
with cover removed

31038 POLARIZING
PINS
5] o5 5
S 84 24 02 34
o: o: og
02| o o
ot o1 O'tan

‘Five-pin Receptacle

3632

Terminal Block
(to be wired by customer)

Collector thermostat:

positive B1

negative B2
Collector B3
Link B4, B5
Focus coils:

negative C1

positive C2
Earth E3

Collector thermostat:
positive 1
negative 2
Note If the thermostat circuit is
operated on d.c., the polarity should
be as shown above.

Collector 3
Focus coils {wired by EEV):
negative 4
positive 5
Earth 10

K383,4,6, page 20
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K3004 K3005
K3006

HIGH POWER AMPLIFIER
KLYSTRONS for U.H.F.
TELEVISION SERVICE

FEATURING

® Qutput Power 7kW output, combined with long life and reliable
performance.

High Gain Fully compatible with solid state drive.

Bandwidth 8MHz between 1db points over the tuning range.
High Stability Air blown cavities ensure high operational stability.

Simple Installation Pre-adjusted cavities — an integral part of the trans-
mitter. Vacuum tube changes can be carried out by unskilled staff in less
than 30 minutes.

® Simple Vapour Cooling Collector down configuration with vapour
cooling — silent, self-circulating system; no pump.

® Adjustable Cavity Loading Adjustable loops to give optimum overal!
system performance on any channel.

DESCRIPTION

K3004, K3005 and K3006 are four-cavity amplifier klystrons for use in the
output stages of sound and vision transmitters in u.h.f. television service.
The three tubes operate in the frequency bands 470—-610MHz, 590—720MHz
and 700—860MHz respectively. A modulating anode is fitted, énabling the
tubes 1o operate at lower power levels in sound transmitters but using the
same beam voltage supply as the vision amplifier.

The tubes are electro-magnetically focused and their associated circuit
assemblies are designed to reduce tube replacement time to a minimum.
With this design, full use is made of the advantages of the external cavity
klystron. On initial installation the cavities can be tuned to a specific
channel and the loading loops adjusted for optimum television performance.
The cavities can be detached from the vacuum tube and refitted on a replace-
ment tube without disturbing the tuning or the loading loop settings. At
switch-on, the replacement klystron will be coarse-tuned, requiring only a
trimming adjustment to meet the full specification.

November 1971
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APPROVED CIRCUIT ASSEMBLIES

Klystron Frequency Channels Circuit

in the range Assembly
K3004 470 to 610MHz 21-37 K4145
K3005 590 to 720MHz 36-51 K4146
K3006 -« 700 to 860MHz 50—-68 K4147

Note For operation of these tubes in circuit assemblies of the K4105, K41086,
K4107 series, see data sheet K3004, K3005, K3006 dated July 1960.

GENERAL
Electrical
Cathode indirectly heated
Heater voltage (see note 1) in the range 50tob65b Y
Heater current 38 t0 44 A
Heater starting current (peak) 84 A max
Cathode heating time (minimum) 5 min
Mechanical
Overall length:
K3004 . . 44,187 inches (112.2cm) max
K3005, K3006 40.162 inches (102.0cm) max

Overall diameter
Mounting position
Net weight of klystron:
K3004 . .
K3005 K3006

Circuit Assembly
Electro-magnet current, stabilized

8 inches (20.3cm) max
vertical, cathode end up

60 pounds {27kg) approx
55 pounds {25kg) approx

to +2% (see note 2) . 1010 12 A
Electro-magnet resistance:

cold (20°C) 5.7 Q

hot (20°C ambient) 7.3 Q max

R.F. input connector
R.F. output .
Net weight of tuning cavmes

for K3004

for K3005

for K3006 .
Net weight of magnet assembly .

type N coaxial
qmck release 15/3 inch 5082 coaxial line

102 pounds {46kg) approx
83 pounds (38kg) approx
64 pounds (29kg) approx

784 pounds (356kg) approx

K3004,5,6, page 2
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Cooling

The klystron collector is vapour cooled. The boiler, which is part of the cir-
cuit assembly, is of the upward steam exit type and intended for use with a

separate condenser.

The fmal drift tube and the four cavities are forced-air cooled. This is
achieved by means of a single air inlet pipe on the circuit assembly, the air
being directed to the required parts of the klystron by channeling within the
circuit. Cooling air must be adequately filtered to avoid electrostatic precipi-

tation of dust.

Air flow for cavity cooling {minimum)

Air flow to cathode terminal

Static pressure head at 100ft® /min

{see note 3)
Inlet air temperature

Temperature of any external p

klystron must not exceed

Volume of steam produced by

collector dissipation

Volume of water converted to steam

MAXIMUM RATINGS (Absolute values)
No individual rating should be exceeded.

Beam voltage
Beam current (mean)
Body current:

with no input power

at saturated output power
Qutput power (saturated)
Collector dissipation
Load v.s.w.r. (see note 4)

. 100

2.8
5.0
0.14

1.5
40

175

1.5

0.043
0.006
0.027

12.5
3.0

50

150

8.0
35
1.5:1

3 /min
m3/min
3 /min
m?/min

inches (38mm) w.g.

o
C max
°C max

72 /min/kW

m? /min/kW
imp.gal/min/kW
litre/min/kW

kV max
A max

mA max
mA max
kW max
kW max

max

K3004,5,6, page 3
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TYPICAL OPERATION

The operating conditions and performance figures given are for operation in a
television transmitter giving a peak synchronous output power of 6.25kW.

The klystrons are also suitable for transposer service.

L]
Operating Conditions
Beam voltage .
Beam current .
Electro-magnet current
Bandwidth (to 1db points)

K3004 in K4145 Circuit

Frequency 470t0 478 526 to 534
{channel 21) (channel 28)

Body current:

with no inputpower . . . 10 10

black level + sync. (6.256kW} . 30 27

at 7.0kW c.w. output,

vision frequency . . . . 48 43
Drive power:

at 6.26kW output . . . . 1.0 0.6

at 7.0kW output e 1.2 0.7
Saturated output power . . . 7.5 7.5
K3005 in K4146 Circuit
Frequency 590t0 598 654 to 662

(channel 36) (channel 44)

Body current:

with no input power . . . 10 10

black level + sync. (6.26kW) . 28 24

at 7.0kW c.w. output,

vision frequency . . . . 46 45
Drive power:

at 6.25kW output . 0.6b 0.35

at 7.0kW output L. 1.0 0.6
Saturated output power . . . 7.5 7.7

10.56 kV
22 A
11 A
8.0 MHz

598 to 606 MHz

(channel 37)
10 mA
29 mA
48 mA
0.4 W
0.5 w
7.5 kW

710to 718 MHz
(channel 51)

10 mA
30 mA
50 mA
0.13 W
0.35 W
7.8 kW

K3004,5,6, page 4
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K3006 in K4147 Circuit

Frequency 70210710 774t0782 846 to 854 MHz

(channel 50) (channel 59) {(channel 68)
Body current:

with no inputpower . . . 10 10 10 mA

bick level + sync. (6.25kW) . 27 28 26 mA

at 7.0kW c.w. output,

vision frequency 45 50 40 mA
Drive power:

at 6.25kW output . . . . 1.1 0.5 0.5

at 7.0kW output o 1.4 0.8 0.6 W
Saturated output power . . . 7.6 7.8 7.9 kW

Sound Amplifier Service

For operation at the same beam voltage as the vision amplifier and one fifth
of the output power, the beam current is reduced to one fifth that of the
vision amplifier klystron by means of the modulating anode. The graph on
page 8 shows approximately the modulating anode voltage required for a
given beam current (the voltage is expressed relative to cathode potential).
Under these conditions the modulating anode current may vary between O
and 1.bmA. If a potential divider network is used to supply the modulating
anode it must allow for this variation.

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
K3004 IN K4145 CIRCUIT, VISION AMPLIFIER SERVICE

Test Conditions

Heater voltage 50tob.b \%

Electro-magnet current 1010 12 A
Frequency range o 47010610 MHz
Bandwidth {see note b) . ... ... .. 80 MHz
Output power (seenote6) . . . . . . . . . . . . 70 kW
Range of Characteristics
Min Max

Heater current . . . . . . . . . . . 38 44 A
Beam voltage (see note 7) — 11 kV
Body current (see note 8) - 150 mA
Modulating anode current — 50 mA
R.F. drive power {see note 9) — 1.5 W

Efficiency (see note 10)

30 —

%

K3004,5,6, page 5
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K3005 IN K4146 CIRCUIT, VISION AMPLIFIER SERVICE

Test Conditions

Heater voltage
Electro-magnet current
Frequency rarfye
Bandwidth (see note 5)
Output power (see note 6)

Range of Characteristics

Heater current -
Beam voltage (see note 7)
Body current (see note 8)
Modulating anode current

R.F. drive power (see note 9)

Efficiency (see note 10}

50t055
10to 12
590 to 720

8.0

7.0

Min Max
38 44

- 150

30 -

K3006 IN K4147 CIRCUIT, VISION AMPLIFIER SERVICE

Test Conditions

Heater voltage
Electro-magnet current
Frequency range
Bandwidth (see note b)
Qutput power (see note 6}

Range of Characteristics

Heater current

Beam voltage (see note 7)
Body current (see note 8)
Modulating anode current

R.F. drive power (see note 9)

Efficiency (see note 10)

5.0tob.b
10t012
700 to 860

8.0

7.0

Min Max
38 44

- 150
- 5.0
— 1.5

MHz
MHz
kW

kV
mA
mA

%

MHz
MHz
kW

kV
mA
mA

%

K3004,5,6, page 6
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NOTES

1.

10.

When a klystron is first installed it must be operated at 5.0V heater
voltage.

Under T.V. picture conditions (black level + sync. pulses) the klystron
will focus satisfactorily within the specified range of electro-magnet
current. Maximum stability is obtained by adjusting the magnet current
within this range and stabilizing to +2% about this optimum value.

Measured at the input 1o the circuit assembly.

This value applies to television service. English Electric Valve Company
Ltd. should be consulted regarding other conditions of service.

The ktystron is tuned so that, for constant input power, the variation
in output power is less than 1db over the specified bandwidth at all
power levels between —2db and —14db with respect to the specified
output power.

Input freguency set 2.75MHz below the centre of the 8MHz channel,
and the input power and beam power adjusted to give the specified
output.
With the modulating anode connected to the body via a 10k{2 resistor
the beam current will be within +5% of the value given by the graph on
page 8.

The combined body current of one sound and one vision klystron in
parallel will not exceed the limit specified.

Defined as the power delivered to a matched load substituted for the
input cavity of the klystron.

The efficiency will not fall below the specified limit for any beam
power in the range 20 to 26kW.

K3004,5,6, page 7
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TYPICAL BEAM CHARACTERISTIC

BEAM CURRENT IN AMPERES
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BEAM VOLTAGE IN KILOVOLTS
(UNDER SOUND CONDITIONS, MODULATING ANODE VOLTAGE}

K3004,5,6, page 8
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TYPICAL DRIVE REQUIREMENTS
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K3004,5,6, page 9
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TYPICAL TELEVISION PERFORMANCE

l

Test Waveform

Output Frequency Response at Mid Grey

* K3004,5,6, page 10
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TYPICAL TELEVISION PERFORMANCE

Linearity 74%

Differential Gain 82%

K3004,5,6, page 11
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TYPICAL TELEVISION PERFORMANCE

Differential Phase 6°

K3004,5,6, page 12
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OUTLINE FOR K3004

2269A

MODULATING
ANODE

INPUT ®

OUTPUT \

®

DiA.

MOUNTING 7 — 1

FLANGE

g |

/ © <
COLLECTOR

<+

F
DIA.

See page 15 for outline details and dimensions

K3004,5,6, page 13
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OUTLINE FOR K3005 AND K3006

2271A

MODULATING
ANODE

®
INPUT
OUTPUT
K
DIA
Y
MOUNTING A
FLANGE
e C

COLLECTOR /

This drawing is not to scale for the K3005.

See page 15 for outline details and dimensions

K3004,5,6, page 14
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Outline Details of K3004, K3005 and K3006

2106A

6 HOLES THREADED

1/4-20UNC.

Y,
RED HEATER LEAD
(P)LONG TO FIT

(Q) DiA. TERMINAL

COLLECTOR LEAD
(R)LONG TO FIT

< (5) DIA. TERMINAL

BLACK CATHODE AND
HEATER LEAD (M) LONG
70 FIT (N)DIA. TERMINAL

View on gun end View on collector end

Outline Dimensions for K3004 (All dimensions without limits are nominal)

Ref Inches Millimetres
A* 34.125 max 866.8 max
C 10.062 max 255.6 max
F 4,375 111.1

K 8.000 max 203.2 max
M 15,000 min 381.0 min
N 0.312 7.92

P 15,000 min 381.0 min
Q 0.250 6.35

R 36.000 min 914.4 min
S 0.196 4.98

Millimetre dimensions have been derived from inches.

*  For K3005 and K3006, dimension A is 30.100 inches (764.5mm) max; the
other dimensions are as for K3004.

K3004,5,6, page 15
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OUTLINE FOR K4145, K4146 AND K4147

32318 Q\ . =

SEE

NOTE 1
T

| s

il

(. . )

1 [ o &,
L] ]
ol
® |: f H :] oUTPUT
e ] ©|L e,
[ ]
©

SEE | T
NOTE 3 o 1
H p:
SEE
NOTE 4
o 1
o | ]

Note The circuit assembly is shown mounted on a trolley. This trolley is
not part of the circuit assembly.

See page 19 for outline dimensions

K3004,5,6, page 16
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OUTLINE FOR K4145, K4146 AND K4147

LIFTING
EYEBOLTS

)

[ = RF INPUT

LT L L]

RADIATION
SHIELD (M)DIA.
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See page 19 for outline dimensions
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OUTLINE FOR K4145, K4146 AND K4147
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Outline Notes

1.

O~ N

The klystron is shown installed for clarity.
Quick release 155 inch 5082 coaxial line.

Recommended cold switch-on level.
The level trip is set up to this figure.
Water inlet 3/4 inch B.S.P.F. thread.

K3004,5,6, page 18
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6. Pipe fittings for a water level control unit are provided and fitted with
removable stoppers. They are 1/, inch ‘Kontite’ couplings at 6.250 inch
(158.8mm) centres. The water level control unit is not supplied as part
of the circuit assembly.

7. Irlput connector, see page 20.

8. Steam outlet 41/, inch diameter, 4 U.N. class 2A thread.

9. Four mounting holes in base threaded 3/s—16 U.N.C. equally spaced on
24 inch {609.6mm) P.C.D.

10. Four mounting holes in base, %/s inch (9.53mm) diameter equally
spaced on 18.500 inch (470mm) P.C.D.

Outline Dimensions for K4145 (All dimensions without limits are nominal)

Ref  Inches Millimetres Ref  Inches Millimetres
A* 27.000 max 685.8 max R 1.094 27.79

B8 8.750 max 222.3 max S 8.500 215.9

C 4.000 101.6 T 3.500 88.90

E 5.900 149.9 U 17.000+ 0.100 4318+ 25
G 14.000 355.6 \% 4,000 max 101.6 max

H 10.750 max 273.1 max W 15,6256+ 0.250 396.9+6.4
J 3.700 93.98 X 17.500 max 444.5 max

K 1.000+0.125 25.40+ 3.18 Y 7.500 190.5

L 0.625 min 15.88 min z 18.000 457.2

M 22,750 577.9 AA  29.250 max 743.0 max

N 0.207 5.26 AB 2625 66.68

P 4,625 + 0.062 11756+ 16 AC 2500 63.50

Q 8.125 206.4

Miltimetre dimensions have been derived from inches.

* For K4146 and K4147, dimension A is 23.000 inches (584.2mm) max; the
other dimensions are as for K4145,

K3004,5,6, page 19
95



ELECTRICAL CONNECTIONS
All connections to the circuit assembly are made through a Smiths Hypertac

connector,

The mating socket is connected to a 10-way terminal block. The

focus coils are wired through to the input connector; all other connections
are to be made by the customer after assembling the circuit assembly and

boiler.

The body of the klystron is earthed through the circuit assembly and

the heater, cathode, modulating anode and collector connections are made by

flying leads.

Input Connector
{to be wired by customer)

View on solder connections
with cover removed

31038 POLARIZING
PINS
s| o5 s
o 24 84 02 24
03| o3 o3
02| o2 02
ot] ot o ol

Terminal Block
(to be wired by customer)

Water level trip
Collector
Link
Focus coils:
negative
positive
Water level control (see
note 6 on page 19)
Earth

Water level trip
Collector

Focus coils (wired by EEV):

negative
positive
Water level control {see
note 6 on page 19)
Earth

B1, B2
B3
B4, BS

C1
Cc2

D1,D2
E3

6,7
10

K3004,5,6, page 20
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K3014 K3015
K3016

AMPLIFIER
KLYSTRONS

ABRIDGED DATA

Four cavity, electro-magnetically focused amplifier klystrons with separate
tuning cavities, for u.h.f. television service. The collector is vapour cooled in
a boiler with upward steam exit. A modulating anode is fitted which may be
used for beam current control or as a protective device.

Klystron Frequency Range Circuit Assembly
K3014 470 to 610MHz K4102BDS
K3015 590 to 720MHz K4103BDS
K3016 700 to 860MHz K4104BDS

The operation of the klystron is guaranteed only when it is used with an
approved circuit assembly.

Output power (saturated) at klystron flange .. . . 28 kW
Power gain (typical):
K3014 . . . . . . . ... ... oA; db
K301 . . . . . . . . . . . . . . . .4 db
K3016 . . . . . . . . . . . . . .. .4 db
Beam voltage P £ kV
Output ... . . . . . . . . . 3Ysinch50% coaxial line
Cooling (see page 2) . water, vapour and forced-air
GENERAL
Electrical
Cathode . . . . . . . . . . . . . . . . indirectly heated
Heatervoltage . . . . . . . . . . . . . . 8b*+3% V
Heater current . . . . . . . . . . . . 37to46 A
Heater starting current {peak) . . . . . . . . 200 A max
Cathode heating time (seenote 1) . . . . . . . . b minutes
Mechanical
Overall length (see note 2):
K3014,K3015 . . . . . . . . . . 6375inches (161.9cm) max
K3016 . . . . . . . . . . . 59.5 inches {151.1cm) max
Overall diameter . . . . . . . . . 11.125inches (283mm) nom
Mounting position . . . . . . . . . . vertical, collector end up
Net weight of klystron:
K3014,K3015 . . . . . . . . . . . 210pounds {95kg) approx
K3016 . . . . . . . . . . . . . 15bpounds(70kg)approx

August 1971
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Circuit Assembly

Electro-magnet current (see note 3)

Electro-magnet resistance:
cold (20°C)
hot (20°C ambient)
R.F. input corector
R.F. output

Net weight of tuning cavntres

K4102BDS (for K3014) .
K4103BDS (for K3015) .
K4104BDS (for K3016) .

Total lifting weight of klystron, cavities,

boiler and mounting collar:
K3014
K3015
K3016

Net weight of magnet assembly

g9+ A
K4102BDS K4103BDS K4104BDS
9.0+1 85H+1 Q
13 12 £ max
type N coaxial

3‘/8 inch 60§ coaxial line

120 pounds (b4kg) approx
90 pounds (41kg) approx
70 pounds (32kg) approx

440 pounds (200kg) approx
410 pounds {186kg) approx
335 pounds {152kg) approx
1800 pounds {816kg) approx

EEV arc detector type MA257 is fitted to the output cavity. See pages 24
1o 26 for connection details and suggested operating circuit.

Cooling

The klystron collector is vapour cooled in a boiler with an upward steam exit,

intended for use with a separate condenser.

The klystron body is water

cooled; for best stability, the body water temperature must be stabilized. The
gun and the output and penultimate cavities require forced air cooling.

Volume of steam produced by
collector dissipation

Volume of water converted 1o steam

Inlet water flow to body and
collector in series (see note 4)

Body pressure drop at 2.0imp.gal/min .

Inlet water temperature
Air flow to penultimate and
output cavities

Static pressure head (see note 5)

Air flow to cathode .
Inlet air temperature

Temperature of any external part of

the klystron must not exceed

1.6 3 /min/kW
(0.043m3 /min/kW)
0.006 imp.gal/min/kW

(0.027 litre/min/kW)

2.0imp.gal/min (9 litres/min)

28 Ib/in?
{2.0kg/cm?)
80 °C max

50ft3 /min (1.42m3/min) each
. 1inch {2bmm) w.g.

' 5.0f¢3/min  (0.142m* /min)
40 °C max

. 175 °C max

K3014,5,6, page 2
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MAXIMUM RATINGS (Absolute values)

No individuat rating should be exceeded.
Beam voltage:

continuous 20 kV max
switch-on surge 24 kV max
Beang current (mean) 6.0 A max
Body current . 150 mA max
Output power . 30 kW max
Collector dissipation 100 kW max
Load v.s.w.r. (see note 6) 1.5:1 max
Thermocouple e.m.f. (see note 7) 9.8 mV max
TYPICAL OPERATION (Vision amplifier)
Operating Conditions
Beam voltage . 18 kV
Beam current . . 4.6 A
Electro-magnet current . 9.0 A
Bandwidth (to 1db points) 8.0 MHz
K3014 IN K4102BDS CIRCUIT
Frequency . 486 to 494 542 to b50 MHz
(channel 23) (channel 30)
Body current:
with no input power . 15 15 mA
at 28kW c.w. output, vision frequency 60 bb mA
Drive power for 28kW output 2.0 2.0 W
Saturated output power 28 28 kW
K3015 IN K4103BDS CIRCUIT
Frequency . 590 to 598 710t0 718 MHz
(channel 36) (channel 51}
Body current:
with no input power . 15 15 mA
at 28kW c.w. output, vision frequency bb 60 mA
Drive power for 28kW output 1.0 1.2 W
Saturated output power 28 28 kW
K3016 IN K4104BDS CIRCUIT
Frequency . 702 to 710 846 to 854 MHz
(channel 50) (channel 68}
Body current:
with no input power 15 15 mA
at 28kW c.w. output, vision frequency 75 80 mA
Drive power for 28kW output 0.8 1.5 W
Saturated output power 28 28 kW

K3014,5,6, page 3
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Sound Amplifier Service

For operation at the same beam voltage as the vision amplifier and one fifth
of the output power, the beam current is reduced to one fifth that of the
vision amplifier klystron by means of the modulating anode. The graph on
page 9 shows approximately the modulating anode voltage required for a
given beam ®urrent. Under these conditions the maximum value of the
modulating anode current is 1.5mA. The potential divider network must be
designed accordingly.

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
K3014 IN K4102BDS CIRCUIT, VISION AMPLIFIER
Test Conditions

Heater voltage . . . . . . . . . . . . . 85 \%
Electro-magnet current . . . . . . . . Bto10 A
Frequencyrange . . . . . . . . . . 470t0610 MHz
Bandwidth {see note 8) .. . .. . . . . . 80 MHz
QOutput power (seenote9) . . . . . . . . . 28 kW
Range of Characteristics :
Min Max

Heater curremt . . . . . . . . . . 37 46 A
Beam voltage (see note 10} . . . . . . — 18.5 kV
Body current {see note 11) . . . . . . - 160 mA
Modulating anode current e 6.0 mA
R.F. drive power (seenote 12} . . . . . — 3.0 W
Efficiency (seenote 13) . . . . . . . 32 — %

K3015 IN K4103BDS CIRCUIT, VISION AMPLIFIER
Test Conditions

Heatervoltage . . . . . . . . . . . . . 85 V
Electro-magnetcurrent . . . . . . . . 8to10 A
Frequency range .. . . . . . . . B0to720 MHz
Bandwidth (seenote8) . . . . . . . . . . 80 MHz
Output power (seenote®) . . . . . . . . . 28 kW
Range of Characteristics
Min Max

Heater current . . . . . . . . . . 37 46 A
Beam voltage (see note 10) . . . . . . — 18.5 kV
Body current (seenote 11) . . .. . . . — 150 mA
Modulating anode current B 6.0 mA
R.F. drive power {seenote 12) . . . . . — 3.0 W
Efficiency (seenote 13) . . . . . . . 32 — %

K3014,5,6, page 4
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K3016 IN K4104BDS CIRCUIT, VISION AMPLIFIER

Test Conditions

Heater voltage
Electro-magnet current
Fregwency range .
Bandwidth (see note 8)
Output power (see note 9)

Range of Characteristics

Heater current . . . .
Beam voltage (see note 10)
Body current {see note 11)
Modulating anode current .
R.F. drive power (see note 12)
Efficiency (see note 13)

OPERATION WITH LOWER DRIVE POWER

. 85 Y
81to 10 A
700 to 860 MHz
8.0 MHz
28 kW

Min Max
37 46 A
- 19 kV
— 150 mA
- 6.0 mA
— 2.0 W
30 - %

The drive power required for this range of klystrons can be reduced by
increasing the klystron beam voltage. This reduces the efficiency but makes
possible the use of a solid state drive in place of the tube amplifier stages
previously required. A drive power of 1.5 watts is given in the following spec-
ification but other values are possible dependent upon the beam voltage used.

K3014 IN K4102BDS CIRCUIT, VISION AMPLIFIER

Test Conditions

Heater voltage
Electro-magnet current
Frequency range
Bandwidth (see note 8)
Output power (see note 9)

Range of Characteristics

Heater current .o
Beam voltage (see note 10)
Body current (see note 11)
Modulating anode current
R.F. drive power (see note 12)
Efficiency (see note 14)

. 85b \%
810 10 A
470 10 610 MHz
8.0 MHz
28 kW

Min Max
37 46 A
— 20 kV
— 150 mA
- 6.0 mA
- 1.5 W
28 — %

K3014,5,6, page 5
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K3015 IN K4103BDS CIRCUIT, VISION AMPLIFIER

Test Conditions

Heatervoltage . . . . . . . . . . . . . 85
Electro-magnetcurrent . . . . . . . . 8to10
Frequency mange .. . . . . . . . B90to720
Bandwidth (see note 8) . < N 0
Output power (seenote9@) . . . . . . . . . 28
Range of Characteristics

Min Max
Heater current . . . . . . . . . . 37 46
Beamn voltage (see note 10) . . . . . . -— 19
Body current {see note 11} . . . . . . - 160
Modulating anode current e = 6.0
R.F. drive power (see note 12) . . . . . — 1.5
Efficiency (seenote14) . . . . . . . 30 —

K3016 IN K4104BDS CIRCUIT, VISION AMPLIFIER

Test Conditions

Heatervoltage . . . . . . . . . . . . . 8b
Electro-magnet current . . . . . . . - 8t 10
Frequency range . . . . . . . . . 700to860
Bandwidth (seenote8) . . . . . . . . . . 8.0
Output power (see note 9) ... ... .. 28
Range of Characteristics

Min Max
Heater current . . . . . . . . . . 37 46
Beam voltage (see note 10) . . . . . . -~ 19.5
Body current (seenote 11) . . . . . . — 160
Modulating anode current e 6.0
R.F. drive power (seenote 12) . . . . . — 1.5
Efficiency (seenote 14) . . . . . . . 30 -

NOTES

MHz
MHz
kW

kV
mA
mA

%

MHz
MHz
kW

kV
mA
mA

%

1. For fast warm-up using a ‘hot shot’ technique, consult English Electric

Valve Company Ltd.

2. To lift the klystron clear of the circuit assembly, using the lifting
harness provided, a total height of 135 inches (3.43m) is required. This
is measured to the top of the harness and does not include the hoist.

K3014,5,6, page 6
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10.

1.

12.

13.

14.

Under T.V. picture conditions (black level + sync. pulses) the klystron
will focus satisfactorily within an electro-magnet current range of 8.0 to
10A. Maximum stability is obtained by adjusting the magnet current
within the above range and stabilizing to +2% about this optimum
value.

Alternative cooling arrangements can be used.
Measured at the input pipes to the circuit assembly.

This applies to television service. English Electric Valve Company Ltd.
should be consulted regarding other conditions of service.

The klystron is provided with three nickel chromium-nickel aluminium
thermocouples fitted to the collector. On commissioning a new
klystron the output of each must be monitored and the one reading
the highest temperature used as a control for future monitoring.

The klystron is tuned so that, for constant input power, the variation in
output power is less than tdb over the specified bandwidth at all power
levels between —2db and —14db with respect to the specified output
power.

fnput frequency set 2.75MHz below the centre of the 8MHz channel,
and the input power and beam power adjusted to give the specified
output.

With the modulating anode connected to the body via a 10k2 resistor
the beam current will be within +5% of the value given by the graph on
page 9.

The combined body current of one sound and one vision klystron in
parallel will not exceed the limit specified.

Defined as the power delivered to a matched load substituted for the
input cavity of the klystron.

The efficiency will not fall below the specified limit for any beam
power in the range 75 to 95kW.

The efficiency will not fall below the specified limit for any beam
power in the range 85 to T00kW.

K3014,5,6, page 7
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TYPICAL DRIVE REQUIREMENTS
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TYPICAL BEAM CHARACTERISTIC

BEAM CURRENT IN AMPERES
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(UNDER SOUND CONDITIONS, MODULATING ANODE VOLTAGE )

BEAM VOLTAGE IN KILOVOLTS

K3014,5,6, page 9
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TYPICAL GAIN CHARACTERISTICS

BEAM VOLTAGE 18 KV
BEAM CURRENT 4.6 A
FOCUS CURRENT 9.0 A
2386 _
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THERMOCOUPLE CALIBRATION CURVE

THERMO-ELECTRIC E.M.F. {N MILLIVOLTS

22828 COLD JUNCTION AT 0°C
10
8
6
'
2
0
0 50 100 150 200 250

TEMPERATURE DIFFERENCE BETWEEN HOT AND COLD JUNCTIONS

K3014,5,6, page 11
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OUTLINE FOR K3014
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Outline Dimensions for K3014 (All dimensions nominal)

Ref Inches Millimetres
A . 45.000 1143
B 34.100 866.1
C 18.500 469.9
D 3.000 76.20
E 6.000 152.4
F 8.000 203.2
G 9.125 231.8
H 8.100 205.7
J 5.125 130.2
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95
P 23.000 584.2
Q 0.250 6.35

Miltimetre dimensions have been derived from inches.

Outiine Notes

1. The water extensions are shown fitted to the kiystron; they are supplied
with the kiystron but are not fitted. The outer ends are threaded */s
U.N.E.F. Two flexible water pipe assemblies are supplied with each
kiystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its life. Assembly
MA369 connects the inlet water supply to the klystron body and MA370
connects the klystron body to the bailer.
The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are beryllium oxide.

3. These eyebolts must be removed when the boiler is fitted.

4. The collector will lie within the volume shown,

K3014,5,6, page 13
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OUTLINE FOR K3015
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Outline Dimensions for K3015 (All dimensions nominal)

Ref Inches Millimetres
A 45.000 1143
B 34.100 866.1
C 18.500 469.9
D 3.000 76.20
E 5.000 127.0
F 8.000 203.2
G 9.125 231.8
H 8.100 205.7
J 5.125 130.2
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95
P 23.000 584.2
Q 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes

1. The water extensions are shown fitted to the klystron; they are supplied
with the klystron but are not fitted. The outer ends are threaded 5/s
U.N.E.F. Two flexible water pipe assemblies are supplied with each
klystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its life. Assembly
MAB387 connects the inlet water supply to the klystron body and MA370

connects the klystron body to the boiler.

The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are beryllium oxide.

3. These eyebolts must be removed when the boiler is fitted.

4. The collector will lie within the volume shown.

K3014,5,6, page 15
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OUTLINE FOR K3016

Y
24368 O
F)DIA.
SEE NOTE 4
L
THERMOCOUPLE
LOCATING PLUG
DOWEL
LIFTING EYEBOLTS Q@
SEE NOTE 3 FLANGE
DIA.
® (?
Y I % 1 r/ﬂ LOCATING
T SLOT
MOUNTING FLaNGE— OUT N
(@D
ouTRUT CaviTY—" ]
SEENOTE 2 <IN @)X out
PENULTIMATE
CAVITY T
ouT @ 5 N
a?
SECOND CAVITY
] ! EACH
CAVITY
SEE NOTE 1
N N9 | ege out ®
INPUT CAVITY e Don
IN
(H)DA.
MODULATING ANODE | [
TERMINAL THREADED
8-32UNC.
BLACK CATHODE HEATER
LEAD (M)LONG TO FIT
(N) DIA. TERMINAL
RED HEATER LEAD

(P)LoNG TO FIT
(@) DIA. TERMINAL

K3014,5,6, page 16

112



Outline Dimensions for K3016 {All dimensions nominal)

Ref Inches Millimetres
A . 40.600 1031.2
B 29.875 758.8
C 18.500 469.9
D 3.000 76.20
E 4.500 114.3
F 8.000 203.2
G 9.125 231.8
H 8.100 205.7
J 4.125 104.8
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95

P 23.000 584.2
Q 0.250 6.35

Miilimetre dimensions have been derived from inches.

Outline Notes

1. The water extensions are shown fitted to the klystron; they are supplied
with the klystron but are not fitted. The outer ends are threaded /s
U.N.E.F. Two flexible water pipe assemblies are supplied with each
klystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its life. Assembly
MA369 connects the inlet water supply to the klystron body and MA370
connects the klystron body to the boiler.

The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are beryllium oxide.
3. These eyebolts must be removed when the boiler is fitted.
4, The coliector will lie within the volume shown.

K3014,5,6, page 17
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OUTLINE FOR CIRCUIT ASSEMBLIES
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Note This drawing is not to scale for the K4104BDS.

See page 21 for Outline Dimensions
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OUTLINE FOR CIRCUIT ASSEMBLIES
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1 Output coupling 6 Penultimate cavity loading
2 Output cavity tuning 7 Second cavity loading

3 Penultimate cavity tuning 8 Input cavity coupling

4 Second cavity tuning 9 Input cavity loading

5 Input cavity tuning

Note This drawing is not to scale for the K4104BDS.

See page 21 for Outline Dimensions
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OUTLINE FOR CIRCUIT ASSEMBLIES

20638
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Outline Notes

1. Water inlet connection Hitemp Minilock Self Sealing Coupling, threaded

Ye-inch B.S.P.
2. Connections to external circuits; see page 24.
3. Thermocouple socket, accepts plug wired to klystron.
4. Collector and level trip socket, accepts plug wired to boiler.

K3014,5,6, page 20
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Outline Dimensions for K4102BDS and K4103BDS

{All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 25125+ 0.1256  1400.2+3.2 S 14.562 369.9

B 22.000+0.1256 558.8 + 3.2 T 5.750 146.1

C 1.000 25.40 U 3.000 + 0.062 76.20+ 1.57
D 46.250+0.250 1174.8+6.4 \ 4,500 + 0.062 114.3+1.57
E 37.813+0.062 9605+ 1.6 w 13.760+ 0.250 349.3+6.4
F 9.688 + 0.062 246.1+ 1.6 X 1.750+ 0.016 44.45 + 0.41
G 7.625+ 0.062 193.7+ 1.6 Y 21.875+0.126 5556+ 3.2
H 3.600+ 0.187 88.90+ 4.75 4 9.760 247.7

J 22.250+0.062 566.2+ 1.6 AA  28.750+0.1256 730.3+3.2
K 5.688 + 0.187 144.48 + 4.75 AB  15.750 max 400,1 max

L 25.000+0.187 635.0+4.75 AC  11.250 285.8

M 24.931 633.2 AD 28.750+0.125 730.3+3.2
N 17.500 4445 AE 1.687 42.85

P 30.813 782.7 AF 4.250 108.0

Q 28.937 735.0 AG 2500 63.50

R 22.062 560.4

Millimetre dimensions have been derived from inches.

Outline Dimensions for K4104BDS

(All dimensions without limits are nominal)

Ref  Inches Miliimetres Ref Inches Millimetres
A 54.562+0.125 13859+ 3.2 S 12.625 320.7

B 22.000+0.1256 656588+ 3.2 T 5.125 130.2

C 1.000 25.40 8] 3.000 + 0.062 76.20 + 1.57
D 48.250+ 0.250 1174.8+6.4 \Y 4.500 + 0.062 114.3+ 1.57
E 33.375+0.062 847.7+ 1.6 w 13.750+ 0.2560 349.3+6.4
F 13.662+0.062 3445+ 1.6 X 1.750 + 0.016 44.45 + 0.41
G 7.625 + 0.062 183.7+ 1.6 Y 21.875+0.1256 5556+ 3.2
H 3.500+0.187 88.90+ 4.75 Z 9.750 247.7

J 22250+ 0.062 565.2+ 1.6 AA 28750 +0.125 730.3+3.2
K 5.688 + 0.187 144.48 + 4.75 AB 15.5 max 393.7 max

L 25.000+0.187 635.0+4.75 AC 11.250 285.8

M 24.931 633.2 AD 28.750+0.125 730.3+3.2
N 17.500 444.5 AE 1.687 42.85

P 26.938 684.2 AF  4.250 108.0

Q 25.062 636.6 AG 2250 57.15

R 19.562 496.9

Millimetre dimensions have been derived from inches.

K3014,5,6, page 21
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BOILER UNIT

2060A

5 HOLES (BE) DIA.

WATER
INLET . - . L

5/8-24 UNEF.

L ®

WATER— |

SRAT)

ON (BF) PCDIA.

1A BL) DIA.

l

DOWEL HOLE

DiA.

—

6 HOLES THREADED
5/16-24 UNF. EQUALLY

SPACED ON (BM)PCOIA

f i

K3014,5,6, page 22
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Dimensions for Boiler Unit (All dimensions without limits are nominal)

Ref Inches Millimetres
BA e 23.125+0.125 587.4+3.2
BB 11.125+ 0.125 2826+ 3.2
BC 8.250+ 0.125 209.6 + 3.2
BD 7.126+0.125 181.0+ 3.2
BE 0.312 7.92

BF 10.500 266.7

BG 2.000 + 0.062 50.80 + 1.57
BH 7.750 196.9

BJ* 0.394 10.0

BK 4.000 101.6

BL 9.750 247.7 -
BM 7.000 177.8

BN 7.750+0.016 196.9+ 0.4
BP 0.375 9.53

BQ 20.562 522.3

BR 2.938 + 0.062 74.63 + 1.57

Millimetre dimensions have been derived from inches
except where marked thus *.

K3014,5,6, page 23
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PLUG AND SOCKET CONNECTIONS

2115
THERMOCOUPLE TO BE WIRED BY

_ R CONNECTIONS CUSTOMER. SEE BELOW
COLLECTOR AND
® LEVEL TRIP \
CONNECTIONS
SEE NOTE g
POLARISING
n ] ’ I“ﬂlf“/p PINS
|. SKTA SKTC PLB j

ARC DETECTOR
CONNECTING PLUG

POLARISING
PINS
Input Socket Connections
(to be wired by customer) ?
Water level trip circuit B1,B2 E | prdsas”
Collector connection C1 ol |
Thermocouple circuit: C Ly
nickel chromium B3 B {lerees
nickel aluminium 1 C2 A ||ty
nickel aluminium 2 D2 -
nickel aluminium 3 D1
Arc detector circuit: Input socket
photo resistor E4,E5 View on solder connections
bulb E2, E3 with cover removed
screen and earth E1
link B4, Bb5
Focus coils:
positive C3
negative D3

Note Ciearance for connector removal 5.750 inches (146mm) minimum.

K3014,5,6, page 24
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Collector Plug

2116
-]
wl['ooo
. 00000
e
o

Thermocouple Plug

Arc Detector Plug

Pin Element

H1 Collector

H2 —

H3 —

J1 Water level trip

J2 Water level trip

J3 —

Pin Element

F1 Nickel chromium
F2 Nickel aluminium 3
G1 Nickel aluminium 1
G2 Nickel aluminium 2
Pin Element

A Photo resistor

B Photo resistor

C Bulb

D Link

E Screen and earth

F Screen and earth

G Bulb

H Link

J No connection

K No connection

K3014,5,6, page 25
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SUGGESTED CIRCUIT FOR ARC DETECTOR

2135A

e 4
ms, VWA o~
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K3017 K3018

K3019

AMPLIFIER
KLYSTRONS

ABRIDGED DATA

Four cavity, electro-magnetically focused amplifier klystrons with separate
tuning cavities, for u.h.f. television service. The colilector is vapour cooled in
a boiler with upward steam exit. A modulating anode is fitted which may be
used for beam current control or as a protective device.

Klystron Frequency Range
K3017 470 to 610MHz
K3018 590 to 720MHz
K3019 700 to 860MHz

The operation of the klystron is guaranteed only when it is used with an

approved circuit assembly.

Output power (saturated) at klystron flange

Power gain (typical):
K3017
K3018
K3019
Beam voltage .
Qutput . .
Cooling (see page 2)

GENERAL

Electrical

Cathode

Heater voltage

Heater current range

Heater starting current (peak)
Cathode heating time {see note 1)

Mechanical

Overall length (see note 2}:
K3017, K3018 .
K3019

Overall diameter

Mounting position

Net weight of klystron:
K3017, K3018 .
K3019

Circuit Assembly
K4102BDS
K4103BDS
K4104BDS

45 kW
40 db
44 db
46 db
21.5 kV

31/8 inch 509 coaxial line
water, vapour and forced-air

indirectly heated

. 85+3% \%
37 to 46 A
200 A max

5 minutes

63.75 inches (161.9cm) max
59.5 inches (151.1cm) max
11.125 inches (283mm) nom
. vertical, collector end up

210 pounds (95kg) approx
165 pounds (70kg) approx

August 1971
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Circuit Assembly

Electro-magnet current (see note 3}

Electro-magnet resistance:
cold (20°C)
hot (20°C ambient)
R.F. input c8nnector
R.F. output

Net weight of tuning cavmes

K4102BDS (for K3017) .
K4103BDS (for K3018) .
K410480S (for K3019} .

Total lifting weight of klystron, cavmes

boiler and mounting collar:
K3017
K3018
K3019

Net weight of magnet assembly .

. 11 +1 A
K4102BDS K4103BDS K4104BDS

9.0+ 1 85+ 1 Q

13 12 £ max

. type N coaxial
31/8 inch 65082 coaxial line

120 pounds (b4kg) approx
90 pounds (41kg) approx
70 pounds (32kg) approx

. 440 pounds (200kg) approx
. 410 pounds (186kg) approx
. 335 pounds (152kg) approx
1800 pounds {816kg) approx

EEV arc detector type MA257 is fitted to the output cavity. See pages 22
to 24 for connection details and suggested operating circuit.

Cooling

The klystron collector is vapour cooled in a boiter with an upward steam exit,

intended for use with a separate condenser.

The klystron body is water

cooled; for best stability, the body water temperature must be stabilized. The
gun and the output and penultimate cavities require forced air cooling.

Volume of steam produced by
collector dissipation

Voiume of water converted to steam

Inlet water flow to body and
collector in series (see note 4)

Body pressure drop at 2.0imp.gal/min

Inlet water temperature
Air flow to penultimate and
output cavities

Static pressure head (see note 5)

Air flow to cathode .
Inlet air temperature

Temperature of any external part of

the klystron must not exceed

1.6 ft3 /min/kW
(0.043m3 /min/kW)
0.006 imp.gal/min/kW

(0.027 titre/min/kW)

2.0imp.gal/min (9 litres/min)

28 Ib/in?
(2.0kg/cm?)
80 °C max

50ft> /min (1.42m3/min) each
. 1inch (25mm) w.g.
50ft /min  (0.142m3 /min)
40 °C max

175 °C max

K3017,8,9, page 2
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MAXIMUM RATINGS {Absolute values)

No individual rating should be exceeded.
Beam voltage:
continuous
switch-on surge
Beamn current (mean)
Body current .
Output power
Collector dissipation
Load v.s.w.r. {see note 6) .
Thermocouple e.m.f. (see note 7)

TYPICAL OPERATION (Vision amplifier)

Operating Conditions
Beam voltage .

Beam current .
Electro-magnet current
Bandwidth (to 1db points)

K3017 in K4102BDS Circuit

Frequency . 47010 478
(channel 21)

Body current:

with no input power . . . . . 16

at 46kW c.w. output, vision frequency . 78
Drive power for 46kWoutput . . . . 4.0
Saturated outputpower . . . . . . 45
K3018 in K4103BDS Circuit
Frequency . 590 10 598

(channel 36)
Body current:

with no input power . . .. 156

at 45kW c.w. output, vision frequency . 65
Drive power for 45kW output . . . . 1.5
Saturated outputpower . . . . . . 4b
K3019 in K4104BDS Circuit
Frequency . 702 t0 710

{channel 50)

Body current:

with no input power . . . . 1b

at 45kW c.w. output, vision frequency . 90
Drive power for 46kWoutput . . . . 0.8
Saturated output power . . . . . . 47

23 kV max

27 kV max

. 7.0 A max

150 mA max

. B0 kW max

150 kW max

1.5:1 max

9.8 mV max

21.b kV

6.2 A

11 A

8.0 MHz

598 to 606 MHz
{channel 37)

15 mA

8b mA

4.0 W

47 kW

71010 718 MHz
(channel 51)

15 mA

55 mA

1.6 W

47 kW

846 to 854 MHz
{channel 68)

15 mA

100 mA

1.2 W

45 kW

K3017.,8,9, page 3
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Sound Amplifier Service

For operation at the same beam voltage as the vision amplifier and one fifth
of the output power, the beam current is reduced to one fifth that of the
vision amplifier klystron by means of the modulating anode. The graph on
page 7 showg approximately the modulating anode voltage required for a
given beam current. Under these conditions the maximum value of the
modulating anode current is 1.5mA. The potential divider network must be
designed accordingly.

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
K3017 IN K4102BDS CIRCUIT, VISION AMPLIFIER
Test Conditions

Heatervoltage . . . . . . . . . . . . . Bb \
Electro-magnetcurrent . . . . . . . . 10t012 A
Frequencyrange . . . . . . . . . . 470t0610 MHz
Bandwidth (seenote8 . . . . . .. . . . . 80 MHz
Output power (seenote® . . . . . . . . . 4b kW
Range of Characteristics
Min Max

Heater current . . . . . . . . . . 37 46 A
Beam voltage {see note 10} . . . . . . — 22.5 kV
Body current (see note 11) . . . . . . — 150 mA
Modulating anode current B 6.0 mA
R.F.drive power (seenote 12} . . . . . — 5.0 W
Efficiency (see note 13) . . . . . . . 32 — %

K3018 IN K4103BDS CIRCUIT, VISION AMPLIFIER
Test Conditions

Heatervoltage . . . . . . . . . . . . . B8b V
Electro-magnet current . . . . . . . . 10to12 A
Freqguency range .. . . . . . . . B90to720 MHz
Bandwidth {(seenote8) . . . . . . . . . . 80 MHz
Output power {seenote9) . . . . . . . . . 4b kW
Range of Characteristics
Min Max

Heater current . . . . . . . . . . 37 46 A
Beam voltage (see note 10} . . . . . . — 22.5 kV
Body current (see note 11} . . . . . . — 150 mA
Modulating anode current e = 6.0 mA
R.F. drive power {seenote 12} . . . . . — 3.0 W
Efficiency (seenote 13}y . . . . . . . 32 — %

K3017,8.9, page 4
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K3019 IN K4104BDS CIRCUIT, VISION AMPLIFIER

Test Conditions

Heater voltage . . 8b \Y%
Electro-magnet current 10t012 A
Frequancy range 700 to 860 MHz
Bandwidth (see note 8) 8.0 MHz
Output power (see note 9) 45 kW
Range of Characteristics
Min Max

Heater current .o 37 46 A
Beam voltage (see note 10) — 22.5 kV
Body current (see note 11) — 150 mA
Modulating anode current - 6.0 mA
R.F. drive power {(see note 12) — 3.0 W

Efficiency (see note 13)

NOTES

%

1.

For fast warm-up using a 'hot shot' technique, consult English Electric
Valve Company Ltd.

To lift the klystron clear of the circuit assembly, using the lifting
harness provided, a total height of 135 inches (3.43m) is required. This
is measured to the top of the lifting harness and does not include the

Under T.V. picture conditions {black level + sync. pulses) the klystron
will focus satisfactorily within an electro-magnet current range of 10 to
12A. Maximum stability is obtained by adjusting the magnet current
within the above range and stabilizing it to +2% about this optimum

This applies to television service. English Electric Valve Company L1d.
should be consulted regarding other conditions of service.

2.
hoist.
3.
value.
4. Alternative cooling arrangements can be used.
5. Measured at the input pipes to the circuit assembly.
6.
7.

The klystron is provided with three nickel chromium-nickel aluminium
thermocouples fitted to the collector. On commissioning a new
klystron the output of each must be monitored and the one reading
the highest temperature used as a control for future monitoring.

K3017,8,9, page &
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10.

11.

12.

13.

The klystron is tuned so that, for constant input power, the variation in
output power is less than 1db over the specified bandwidth at all power
levels between —2db and —14db with respect to the specified output
power.

Input fr.equency set 2.75MHz below the centre of the 8MHz channel,
and the input power and beam power adjusted to give the specified
output.

With the modulating anode connected to the body via a 10kS2 resistor
the beam current will be within +5% of the value given by the graph on
page 7.

The combined body current of one sound and one vision klystron in
parallel will not exceed the limit specified.

Defined as the power delivered to a matched load substituted for the
input cavity of the klystron. )

The efficiency will not fall below the specified timit for any beam
power in the range 120 to 1b0kW.

K3017,8,9, page 6
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TYPICAL BEAM CHARACTERISTIC

BEAM CURRENT IN AMPERES
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TYPICAL GAIN CHARACTERISTICS
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THERMOCOUPLE CALIBRATION CURVE

THERMO-ELECTRIC E.M.F. IN MILLIVOLTS

[z COLD JUNCTION AT 0°C
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TEMPERATURE DIFFERENCE BETWEEN HOT AND COLD JUNCTIONS

K3017,8,9, page 9
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OUTLINE FOR K3017
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Outline Dimensions for K3017 (All dimensions nominal)

Ref Inches Millimetres
A « 45.000 1143
B 34.100 866.1
Cc 18.500 469.9
D 3.000 76.20
E 6.000 162.4
F 8.000 203.2
G 9.125 231.8
H 8.100 205.7
J 5.125 130.2
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95
P 23.000 584.2
Q 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes

1. The water extensions are shown fitted to the kiystron; they are supplied
with the klystron but are not fitted. The outer ends are threaded 5/g
U.N.E.F. Two flexible water pipe assemblies are supplied with each
klystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its tife. Assembly
MA369 connects the inlet water supply to the klystron body and MA370
connects the klystron body to the boiler.

The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are beryllium oxide.

3. These eyebolts must be removed when the boiler is fitted.

4. The collector will lie within the volume shown.

K3017,8,9, page 11
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OUTLINE FOR K3018
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Outline Dimensions for K3018 (All dimensions nominal)

Ref Inches Miltimetres
Ae 45.000 1143
B 34.100 866.1
C 18.500 469.9
D 3.000 76.20
E 5.000 127.0
F 8.000 203.2
G 9.125 231.8
H 8.100 205.7
J 5125 130.2
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95
P 23.000 584.2
Q 0.250 6.35

Mitlimetre dimensions have been derived from inches.

Outline Notes “

1. The water extensions are shown fitted to the klystron; they are supplied
with the klystron but are not fitted. The outer ends are threaded 5/8
UN.E.F.  Two flexible water pipe assemblies are supplied with each
klystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its life. Assembly
MA387 connects the inlet water supply to the klystron body and MA370
connects the klystron body to the boiler.

The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are beryllium oxide.

3. These eyebolts must be removed when the boiler is fitted.

4. The collector wil! lie within the volume shown.

K3017,8,9, page 13
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OUTLINE FOR K3019
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Outline Dimensions for K3019 (All dimensions nominal)

Ref Inches Millimetres
A o 40.600 1031.2
B 29.875 758.8
C 18.500 469.9
D 3.000 76.20
E 4.500 114.3
F 8.000 203.2
G 9.125 . 231.8
H 8.100 205.7

J 4.125 104.8
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95

P 23.000 584.2
Q 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes

1. The water extensions are shown fitted to the klystron; they are supplied
with the klystron but are not fitted. The outer ends are threaded %3
U.N.E.F. Two flexible water pipe assemblies are supplied with each
klystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its life. Assembly
MA369 connects the inlet water supply to the klystron body and MA370
connects the klystron body to the boiler.
The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are berylllum oxide,

3. These eyebolts must be removed when the boiler is fitted.

4. The collector will lie within the volume shown.

K3017,8,9, page 15
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OUTLINE FOR CIRCUIT ASSEMBLIES
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Note This drawing is not to scale for the K4104BDS.

See page 19 for Outline Dimensions
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OUTLINE FOR CIRCUIT ASSEMBLIES
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Note This drawing is not to scale for the K4104BDS.

See page 19 for Qutline Dimensions

K3017,8,9, page 17
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OUTLINE FOR CIRCUIT ASSEMBLIES

20638

LIFTING
EYEBOLTS

PENULTIMATE AND - )
OUTPUT CAVITY —
AIR SUPPLIES (AE)O.DIA !

AF
e
7 =¥ L
i !
: SEE W /
NOTE 4 /
g o
RADIATION DOOR OPENING [
SHIELD 170° APPROX. =
W FROM A

; FLUX PLATE

FIXING

BOLTS

SECTION A—A" SHOWING
CENTRING_PLATE

Outline Notes

1. Water inlet connection Hitemp Minilock Self Sealing Coupling, threaded
Yrinch B.S.P.

2. Connections to external circuits; see page 22.

3. Thermocouple socket, accepts plug wired to klystron.

4. Collector and level trip socket, accepts plug wired to boiler.

= K3017,8,9, page 18
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Outline Dimensions for K4102BDS and K4103BDS

(All dimensions without limits are nhominal)

Ref Inches Millimetres Ref Inches Millimetres
A 55,125+ 0.125 1400.2+ 3.2 S 14.562 369.9

B® 22.000+0.125 5588+ 3.2 T 5.750 146.1

C 1.000 25.40 U 3.000 + 0.062 76.20+ 1.57
D 46.250+ 0.250 11748+ 6.4 \ 4,500 + 0.062 114.3+1.57
E 37.813+0.062 ©260.5+ 1.6 W 13.750+ 0.260 349.3+6.4
F 9.688 + 0.062 246.1+ 1.6 X 1.750+ 0.016 44.45 + 0.41
G 7.625+ 0.062 193.7+ 1.6 Y 21.875+0.125 65556+ 3.2
H 3.500+0.187 88.90+ 4.75 z 9.750 247.7

J 22.250+0.062 565.2+ 1.6 AA 28750+ 0.125 730.3+32
K 5,688+ 0.187 144,48 + 4.75 AB  156.750 max 400.1 max

L 25.000+0.187 635.0+4.75 AC 11.250 285.8

M 24,931 633.2 AD 28750+ 0.126 730.3+3.2
N 17.500 444.5 AE 1.687 42.85

P 30.813 782.7 AF  4.250 108.0

Q 28.937 735.0 AG 2500 63.50

R 22.062 560.4

Millimetre dimensions have been derived from inches.

Outline Dimensions for K4104BDS

{All dimensions without limits are nominal)

Ref  Inches Millimetres Ref  Inches Millimetres
A 54,562 +0.126 13859+ 3.2 S 12.625 320.7

B 22.000+0.126 558.8+ 3.2 T 5.125 130.2

C 1.000 25.40 ] 3.000 + 0.062 76.20+ 1.67
D 46.250 + 0.2560 11748+ 6.4 \% 4,500 + 0.062 1143+ 1.57
E 33.375 +0.062 847.7+16 W 13.750+ 0.2560 349.3+6.4
F 13.562+0.062 3445+16 X 1.750 + 0.016 44.45 + 0.41
G 7.625 + 0.062 193.7+ 1.6 Y 21.875+0.125 5556+ 3.2
H 3.500+ 0.187 88.90+ 4.75 z 9.750 247.7

J 22.250+0.062 565.2+1.6 AA 28750+ 0.126 730.3+ 3.2
K 5.688 + 0.187 144.48 + 4.75 AB 15.5 max 393.7 max

L 25.000+0.187 635.0+4.75 AC 11.250 285.8

M 24,931 633.2 AD 28.750+0.125 730.3+3.2
N 17.500 4445 AE 1.687 4285

P 26.938 684.2 AF  4.250 108.0

Q 25.062 636.6 AG  2.250 57.15

R 19.562 496.9

Millimetre dimensions have been derived from inches.

K3017,8,9, page 19
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BOILER UNIT

2060A

WATER
INLET

]
5/8-24UNEF

water—" |

NG

A

DIA.

DOWEL HOLE

5 HOLES (BE) DIA.

ON (BF) PCDIA.

6 HOLES THREADED
5/16-24 UNF. EQUALLY

SPACED ON (BM)PCDIA.

BA
BQ

DA,

142
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Dimensions for Boiler Unit (All dimensions without limits are nominal)

Ref Inches Millimetres
BAs 23.125+0.125 587.4+3.2
BB 11125+ 0.125 282.6+ 3.2
BC 8.250+ 0.125 2096 + 3.2
BD 7.125+0.125 181.0+3.2
BE 0.312 7.92

BF 10.500 266.7

BG 2.000 + 0.062 50.80 + 1.57
BH 7.750 196.9

BJ* 0.394 10.0

BK 4.000 101.6

BL 9.750 247.7

BM 7.000 177.8

BN 7.750 + 0.016 196.9+ 0.4
BP 0.375 39.53

BQ 20.562 522.3

BR 2.938 + 0.062 74.63+ 1.57

Millimetre dimensions have been derived from inches
except where marked thus *.

K3017,8,9, page 21
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PLUG AND SOCKET CONNECTIONS

2ns

LEVEL @RIP
CONNECTIONS

SEE|NOTE

COLLECTOR AND

aul

THERMOCOUPLE

CONNECTIONS

TO BE WIRED BY
CUSTOMER. SEE BELOW

g

POLARISING

F SKTA

SKTC

LB j

Input Socket Connections
{to be wired by customer)

Water level trip circuit

Collector connection

Thermocouple circuit:

nickel chromium
nickel aluminium 1
nickel aluminium 2
nickel aluminium 3
Arc detector circuit:
photo resistor
bulb
screen and earth
link
Focus coils:
positive
negative

E4, Eb5
E2, E3
E1

B4, Bb

C3
D3

ARC DETECTOR

CONNECTING PLUG

PCLELS

POLARISING
PINS
3
E LR
D ° 20 30
C 1°2°3°
B [lerses
A

o

Input socket

View on solder connections
with cover removed

Note Clearance for connector removal 5.750 inches (146mm) minimum.

K3017,8,9, page 22
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Collector Plug

2ns

(-]
H|['o®oo
00000
i||oLe
-]

Thermocouple Plug

Arc Detector Plug

Pin Efement

H1 Collector

H2 -

H3 —

J1 Water level trip

J2 Water level trip

J3 -

Pin Element

F1 Nickel chromium
F2 Nickel aluminium 3
G1 Nickel aluminium 1
G2 Nickel aluminium 2
Pin Element

A Photo resistor

B Photo resistor

C Bulb

D Link

E Screen and earth

F Screen and earth

G Bulb

H Link

J No connection

K No connection

K3017,8,9, page 23
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SUGGESTED CIRCUIT FOR ARC DETECTOR

2139A
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K3082 K3083
K3084

AMPLIFIER
KLYSTRONS

ABRIDGED DATA

Four cavity, electro-magnetically focused amplifier klystrons with separate
tuning cavities, for u.h.f. television service. The collector is vapour cooled in
a boiler with upward steam exit. A modulating anode is fitted which may be

used for beam current control or as a protective device.

Klystron Frequency Range
K3082 470 to 610MHz
K3083 530 to 720MHz
K3084 700 to 860MHz

Circuit Assembly

The operation of the klystron is guaranteed only when it is used with an

approved circuit assembly.

Output power at klystron flange 22.5
Power gain (typical):
K3082 . 44
K3083 43
K3084 43
Beam voltage 18
Output .

Cooling (see‘ pa§e é) .

GENERAL

Electrical

Cathode

Heater voltage .o
Heater current range . . .
Heater starting current {peak)
Cathode heating time (see note 1)

Mechanical

Overall tength (see note 2):
K3082, K3083
K3084

Overall diameter

Mounting position

Net weight of klystron:
K3082, K3083 .
K3084

K4102BDS
K4103BDS
K41048DS
28 45 kw
45 47 db
44 47 db
44 47 db
18.5 22 kV

31/g inch 50£) coaxial line
water, vapour and forced-air

indirectly heated

. . 8b+3% A%
37 to 46 A
200 A max

5 minutes

63.75 inches {161.9cm) max
59.5 inches {151.1cm) max
11.125 inches {283mm) nom
vertical, collector end up

160 pounds (73kg) approx
165 pounds (70kg) approx

August 1971
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Circuit Assembly

Electro-magnet current, stabilised

t0 +2% (see note 3) .

Electro- magnet resistance:
cold (20 C) . .

hot (20°& ambient)

R.F. input connector

R.F. output . .

Net weight of tuning cavmes
K4102BDS (for K3082)
K4103BDS {for K3083)
K4104BDS (for K3084)

Total Ilftlng weight of klystron, cavities,

boiler and mounting collar:
K3082
K3083
K3084

Net weight of magnet assembly .

10.5 A min
12.0 A max
K4102BDS K4103BDS K4104BDS
9.0+ 1 8.5+1 Q
13 12 €2 max

. type N coaxial
31/3 inch 5082 coaxial line

120 pounds {54kg) approx
90 pounds (41kg) approx
70 pounds (32kg) approx

390 pounds (177kg) approx
360 pounds (164kg) approx
335 pounds (152kg) approx
1800 pounds (816kg) approx

EEV arc detector type MA257 is fitted to the output cavity. See pages 22
to 24 for connection details and suggested operating circuit.

Cooling

The klystron collector is vapour cooled in a boiler with an upward steam exit,

intended for use with a separate condenser.

The klystron body is water

cooled; for best stability, the body water temperature must be stabilized. The
gun and the output and penultimate cavities require forced air cooling.

Volume of steam produced by
cotlector dissipation .

Volume of water converted to steam

Inlet water flow to body and
collector in series (see note 4)

Body pressure drop at 2.0imp. gal/mm .

Inlet water temperature

Air flow to penultimate and
output cavities

Static pressure head (see note 5)
Air flow to cathode

Intet air temperature

Temperature of any external part of

the klystron must not exceed

1.5 72 /min/kw
(0.043m3 /min/kW)
0.006 imp.gal/min/kW

{0.027 litre/min/kW)

2.0imp.gal/min (9 litres/min)
28 Ib/ln2
(2.0kog/cm )

80 C max

50ft* /min (1.42m3 /min) each
. . tinch (25mm) w.g.
50ft /min  (0.142m3 /min)
40 °C max

175 °C max

K3082,3,4, page 2
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MAXIMUM RATINGS (Absolute values)
No individual rating to be exceeded.

Beam voltage:
continuous
switch-on surge
Beamaurrent (mean)
Body current
Output power
Collector dissipation
Load v.s.w.r. {see note 6) .
Thermocouple e.m.f. (see note 7)

TYPICAL OPERATION (Vision amplifier)
Beam voltage

Beam current

Electro-magnet current

Bandwidth (to 1db points)

K3082 in K4102BDS Circuit

Frequency 47010478
(channel 21)
Body current:
with no inputpower . . . . 15
at 45kW c.w. output,
vision frequency . . . b0
Drive power for 45kW output 1.25
Saturated output power . . . 49
K3083 in K4103BDS Circuit
Frequency 590 to 598
(channel 36)
Body current:
with no inputpower . . . . 15
at 4bkW c.w. output,
vision frequency . . . 65
Drive power for 4bkW output . 1.0
Saturated output power . . . 46
K3084 in K4104BDS Circuit
Frequency 702 to 710
(channel 50)
Body current:
with no inputpower . . . . 1b
at 45kW c.w. output,
vision frequency . . . . 90
Drive power for 45kW output 0.8
Saturated output power . . . 47

526 to 534
(channel 28)

15
50

0.7
50

654 to 662
(channel 44)
15
60

0.85
438

774 to0 782
(channel 59)
15
8b

0.9
46

kV max
kV max
A max
mA max
kW max
kW max
max
mV max

kV
A

A
MHz

598 to 606 MHz

(channel 37)
15 mA
50 mA
1.0 W
48 kW

71010718 MHz

{channel 51)
15 mA
55 mA
1.0 W
47 kW

846 to 854 MHz

(channel 68)
15 mA
100 mA
1.2 W
45 kW

K3082,3,4, page 3
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Sound Amplifier Service

For operation at the same beam voltage as the vision amplifier and one fifth
of the output power, the beam current is reduced to one fifth that of the
vision amplifier klystron by means of the modulating anode. The graph on
page 7 shgws approximately the modulating anode voltage required for'a
given beam current. Under these conditions the maximum value of the
modulating anode current is 1.bmA. The potential divider network must be
designed accordingly.

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
K3082 IN K4102BDS CIRCUIT, VISION AMPLIFIER

Test Conditions (Tuning and output coupling optimised at the two output
power test levels stated)

Output power (see note 8) . . . . 28 45 kW
Bandwidth (seenote®) . . . . . 8.0 8.0 MHz
Frequency range . . . . 470t0610 470t0 610 MHz
Electro-magnet current . . 10.5t0 12 10.6t0 12 A
Heater voltage . . . . . . . . 8b 8.6 \Y

Range of Characteristics
Min Max Min Max

Heater current . . . . . . . 37 46 37 46 A
Body current {see note 10) . . . — 160 — 1650 mA
Modulating anode current .. = 6.0 — 6.0 mA
R.F. drive power (see note 11} . . — 1.25 - 1.26 W
Efficiency:

frequency range 494 to 606MHz . 30 — 32 - %

frequency range 470 to 494MHz . 30 - 30 - %
Beam voltage (see note 12):

frequency range 494 to 606MHz . — 19.0 — 22.5 kV

frequency range 470 to 494MHz . — 19.0 — 23.0 kV

K3082,3,4, page 4
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K3083 IN K4103BDS CIRCUIT, VISION AMPLIFIER

Test Conditions (Tuning and output coupling optimised at the two output
power test levels specified)

Output power (seenote8) . . . . 28 45 kW
Banglwidth (seenote9) . . . . . 80 8.0 MHz
Frequency range . . . . B90to720 590 to 720 MHz
Electro-magnet current . . 10.5t0 12 10.51t0 12 A
Heatervoltage . . . . . . . . 85 8.5 \Y

Range of Characteristics
Min Max Min Max

Heater current . . . . . . . 37 46 37 46 A
Body current (see note 10) . . . — 150 - 150 mA
Modulating anode current .. = 6.0 — 6.0 mA
R.F. drive power (see note 11} . . — 1.26  — 1.25 w
Efficiency:

frequency range 590 to 660MHz . 30 - 32 - %

frequency range 650 to 720MHz . 28 — 32 — %
Beam voltage (see note 12):

frequency range 590 to 660MHz . — 19.0 — 22.5 kV

frequency range 650 to 720MHz . — 20.0 — 22.5 kV

K3084 IN K4104BDS CIRCUIT, VISION AMPLIFIER

Test Conditions {Tuning and output coupling optimised at the two output
power test levels specified)

Output power (seenote8) . . . . 28 45 kW
Bandwidth (seenote9) . . . . . 8.0 8.0 MHz
Frequency range . . . . 700to 860 700 to 860 MHz
Electro-magnet current . . 10.5to0 12 10.51t0 12 A
Heatervoltage . . . . . . . . 856 8.5 \Y

Range of Characteristics
Min Max Min Max

Heater current . . . . . . . 37 46 37 46 A
Body current (see note 10} . . . — 150 — 150 mA
Modulating anode current e . = 6.0 — 6.0 mA
R.F. drive power (see note 11) . . — 1.25 - 1.25 W
Efficiency:

freguency range 700 to 790MHz . 30 — 32 — %

frequency range 790 to 860MHz . 28 — 30 — %
Beam voltage (see note 12):

frequency range 700 to 790MHz . — 19.0 - 22.5 kV

frequency range 790 to 860MHz . — 20.0 — 23.0 kV

K3082,3,4, page b
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NOTES

1.

12.

For fast warm-up using a ‘hot shot' technique, consult English Electric
Valve Company Ltd.

To lift the klystron clear of the circuit assembly, using the lifting
harnesseprovided, a total height of 135 inches (3.43m) is required. This
is measured to the top of the lifting harness and does not include the
hoist.

Under T.V. picture conditions (black level + sync. pulses) the klystron
will focus satisfactorily within an electro-magnet current range of 10.6
to 12.0A. Maximum stability is obtained by adjusting the magnet
current within the above range and stabilizing to +2% about this
optimum value.

Alternative cooling arrangements can be used.
Measured at the input pipes to the circuit assembly.

This applies to television service. English Electric Valve Company Ltd.
should be consulted regarding other conditions of service.

The klystron is provided with three nickel chromium-nickel aluminium
thermocouples fitted to the collector. On commissioning a new
klystron the output of each must be monitored and the one reading
the highest temperature used as a control for future monitoring.

(nput frequency set 2.75MHz below the centre of the 8MHz channet,
and the input power and beam power adjusted to give the specified
output.

The klystron is tuned so that, for constant input power, the variation in
output power is less than 1db over the specified bandwidth at all power
levels between —2db and —14db with respect to the specified output
power.

The combined body current of one sound and one vision klystron in
parallel will not exceed the limit specified.

Defined as the power delivered to a matched load substituted for the
input cavity of the klystron.

With the modulating anode connected to the body via a 10k§2 resistor
the beam current will be within £5% of the value given by the graph on
page 7.

K3082,3,4, page 6
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TYPICAL BEAM CHARACTERISTIC

BEAM CURRENT IN AMPERES
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TYPICAL DRIVE REQUIREMENTS
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THERMOCOUPLE CALIBRATION CURVE

THERMO-ELECTRIC E.M.F. IN MILLIVOLTS

[22878 COLD JUNCTION AT 0°C
10
8
6
4
2
0o 50 100 150 200 250

TEMPERATURE DIFFERENCE BETWEEN HOT AND COLD JUNCTIONS

K3082,3.4, page 9
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OUTLINE FOR K3082

2064 -
-(F)oia.
SEE NOTE 4 °
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/'OUT IN SPARK 3
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SECOND CAVITY ! EACH
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SEE NOTE 1 "
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ouT @ .
MODULATING ANODE 1 (H)DiA. Y
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)
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Outline Dimensions for K3082 (All dimensions nominal)

Ref Inches Millimetres
A, 45.000 1143
B 34.100 866.1
C 18.500 469.9
D 3.000 76.20
E 6.000 152.4
F 8.000 203.2
G 9.125 231.8
H 8,100 205.7
J 5.125 130.2
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95
P 23.000 584.2
Q 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes

1. The water extensions are shown fitted to the klystron; they are supplied
with the klystron but are not fitted. The outer ends are threaded 5/g
UN.E.F.  Two flexible water pipe assemblies are supplied with each
klystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its life. Assembly
MA369 connects the inlet water supply to the klystron body and MA370
connects the klystron body to the boiler.

The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are beryllium oxide.

3. These eyebolts must be removed when the boiler is fitted.

4. The collector will tie within the volume shown.

K3082,3.4, page 11
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OUTLINE FOR K3083
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QOutline Dimensions for K3083 (All dimensions nominal)

Ref Inches Millimetres
A . 45.000 1143
B 34.100 866.1
C 18.500 469.9
D 3.000 76.20
E 5.000 127.0
F 8.000 203.2
G 9.125 231.8
H 8.100 205.7
J 5.125 130.2
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95
P 23.000 584.2
Q 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes

1. The water extensions are shown fitted to the klystron; they are supplied
with the klystron but are not fitted, The outer ends are threaded 3/5
UN.E.F. Two flexible water pipe assemblies are supplied with each
klystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its life. Assembly
MA387 connects the inlet water supply to the klystron body and MA370
connects the klystron body to the boiler.

The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are beryllium oxide.
3. These eyebolts must be removed when the boiler is fitted.
4. The coliector will lie within the volume shown.

K3082,3,4, page 13
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OUTLINE FOR K3084
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Outline Dimensions for K3084 (All dimensions nominal)

Ref Inches Millimetres
Ay 40.600 1031.2
B 29.875 758.8
C 18.500 469.9
D 3.000 76.20
E 4.500 114.3
F 8.000 203.2
G 9.125 231.8
H 8.100 205.7
J 4,125 104.8
K 11.125 282.6
L 0.500 12.70
M 23.000 584.2
N 0.313 7.95

P 23.000 584.2
Q 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes

1. The water extensions are shown fitted to the klystron; they are supplied
with the klystron but are not fitted. The outer ends are threaded 5/
UN.E.F.  Two flexible water pipe assembliies are supplied with each
klystron. They are marked with the klystron type and serial number, and
must be used with that klystron only, throughout its life. Assembly
MA369 connects the inlet water supply to the klystron body and MA370
connects the klystron body to the boiler.
The other connecting pipes necessary to complete the cooling system are
included in the circuit assembly.

2. The penultimate and output cavity ceramics are beryllium oxide.
3. These eyebolts must be removed when the boiler is fitted.
4, The collector will lie within the volume shown.

K3082,3,4, page 15
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OUTLINE FOR CIRCUIT ASSEMBLIES

20628

l
6

(m—
=l

i |
EEETC

L — INPUT

— | cawiy
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ik

1 L

=

© M) (e

SWIVELLING WHEELS @

WITH BRAKES

L
©

I

[

Note This drawing is not to scale for the K4104BDS.

See page 19 for Outline Dimensions

+ K3082,3,4, page 16
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OUTLINE FOR CIRCUIT ASSEMBLIES

20618 - @ DIA.
)

BoiLer
WATER
CONNECTORS

O

OuUTPUT

~"COUPLER

EARTHING
CONNECTION
@" ’ STUD 1/4-20UNC.
AA T T T A
i I
O l«— ——1L

58]
SEE !
NOTE 1

Controls

1 Output coupling 6 Penultimate cavity loading
2 Qutput cavity tuning 7 Second cavity loading

3 Penultimate cavity tuning 8 input cavity coupling

4 Second cavity tuning 9 Input cavity loading

5 Input cavity tuning

Note This drawing is not to scale for the K4104BDS.

See page 19 for Outline Dimensions

K3082,3,4, page 17
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OUTLINE FOR CIRCUIT ASSEMBLIES

20638

LIFTING
EYEBOLTS

PENULTIMATE AND —;E
OQUTPUT CAVITY

AIR SUPPLIES .o DIA

L

NOTE & /
/ \:\ 7
RADIATION DOOR OPENING no
SHIELD 170" APPROX. *
YIEW FROM ABOVE

FLUX PLATE
FIXING
BOLTS

SECTION A—A’ SHOWING
CENTRING PLATE

Outline Notes

1. Water inlet connection Hitemp Minilock Self Sealing Coupling, threaded
Ye-inch B.S.P.

2. Connections to external circuits; see page 22.
3. Thermocouple socket, accepts plug wired to klystron.
4. Collector and level trip socket, accepts plug wired to boiler.

- K3082,3 4, page 18
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Outline Dimensions for K4102BDS and K4103BDS

{(All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A . 56,1256+ 0.125 1400.2+ 3.2 S 14.562 369.9

B 22.000+0.125 5588+ 3.2 T 5.750 146.1

C 1.000 25.40 u 3.000 + 0.062 76.20+ 1.57
D 46.250+ 0.250 1174.8+6.4 \ 4.500 + 0.062 114.3+ 157
E 37.813+0.062 9605+ 1.6 W 13.7560+ 0.250 349.3+6.4
F 9.688 + 0.062 246.1+ 1.6 X 1.750 + 0.016 44.45 + 0.41
G 7.625 + 0.062 193.7+ 1.6 Y 21.875+0.125 5556+ 3.2
H 3.500+0.187 88.90+ 4.75 z 9.750 247.7

J 22250+ 0.062 565.2+ 1.6 AA  28.750+0.126 730.3+3.2
K 5.688 + 0.187 144,48 + 4.75 AB  15.750 max 400.1 max

L 25.000+0.187 635.0+4.75 AC  11.250 285.8

M 24.931 633.2 AD 28.750+0.125 730.3+3.2
N 17.500 444.5 AE  1.687 4285

P 30.813 782.7 AF 4250 108.0

Q 28.937 735.0 AG 2500 63.50

R 22.062 560.4

Millimetre dimensions have been derived from inches.

Outline Dimensions for K4104BDS

(All dimensions without limits are nominal)

Ref  Inches Millimetres Ref  Inches Millimetres
A 54562+ 0.125 13859+ 3.2 S 12.625 320.7

B 22.000+0.125 558.8+ 3.2 T 5,125 130.2

C 1.000 25.40 u 3.000 + 0.062 76.20 + 1.57
D 46.250+ 0.250 1174.8+6.4 \% 4.500 + 0.062 114.3+ 1.57
E 33.375+0.062 847.7+ 1.6 W 13.7560+ 0.2560 349.3+6.4
F 13.562+ 0.062 3445+ 1.6 X 1.750 + 0.016 44.45 + 0.41
G 7.625 + 0.062 193.7+1.6 Y 21.875+0.126 5556+ 3.2
H 3.6500 + 0.187 88.90+4.75 z 9.750 247.7

J 22250+ 0.062 566.2+ 1.6 AA 28750+ 0.125 730.3+3.2
K 5.688 + 0.187 144.48 + 4.75 AB  15.5 max 393.7 max

[ 25000+ 0.187 635.0+4.75 AC  11.250 285.8

M 24.931 633.2 AD 28.760+0.125 730.3+3.2
N 17.500 4445 AE  1.687 4285

P 26.938 684.2 AF 4250 108.0

Q 25.062 636.6 AG 2.250 57.15

R 19.562 496.9

Millimetre dimensions have been derived from inches.

K3082,3,4, page 19
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BOILER UNIT

2060A

WATER
INLET
5/8-24 U4N,E..F.

WaTER— |

QUTLET BR
11/4-16 UN.

DOWEL HOLE

DIA.

5 HOLES (BE) DIA.

— ON (BF)PCDIA.

6 HOLES THREADED
5/16~24 UNF. EQUALLY

SPACED ON (BM)PCDIA.

LAl

DIA.

K3082,3,4, page 20
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Dimensions for Boiler Unit

Ref Inches Millimetres
BA 23.125+0.125 587.4+3.2
BB 11,125+ 0.125 2826+32
BC 8.250+0.125 209.6 + 3.2
BD 7.125+0.125 181.0+ 3.2
BE 0.312 7.92

BF 10.500 266.7

BG 2.000 + 0.062 50.80 + 1.57
BH 7.750 196.9

BJ* 0.394 10.0

BK 4.000 101.6

BL 9.750 247.7

BM 7.000 177.8

BN 7.750+0.016 196.9+ 0.4
BP 0.375 9.563

BQ 20.562 522.3

BR 2.938 + 0.062 74.63+ 1.57

Millimetre dimensions have been derived from inches

except where marked thus *

K3082,3,4, page 21
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PLUG AND SOCKET CONNECTIONS

2118

THERMOCOUPLE TO BE WIRED BY
— CONNECTIONS CUSTOMER. SEE BELOW

COLLECTOR AND
LEVEL®TRIP
CONNECTIONS

1 g p

SEE NOTE POLARISING
Al ==
[o sK1a SKTC PLB o]

Input Socket Connections
{to be wired by customer)

Water level trip circuit
Collector connection
Thermocouple circuit:
nickel chromium
nickel aluminium 1
nickel aluminium 2
nickel aluminium 3
Arc detector circuit:
photo resistor
bulb
screen and earth
link
Focus coils:
positive
negative

E4, ED
E2, E3
E1

B4, B5

C3
D3

ARC DETECTOR
CONNECTING PLUG

POLARISING
PINS

L4

-7

o 0.0
123

12 205°

00000
12345

P v
o

>»m 0 Oom

Input socket

View on solder connections
with cover removed

Note Clearance for connector removal 5.750 inches (146mm)} minimum.

K3082,3,4, page 22
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Collector Plug

2116
o
Hl['ooo
00000
leoo
-]

Thermocouple Plug

Arc Detector Plug

Pin Element

H1 Collector

H2 -

H3 —

J1 Water level trip

J2 Water level trip

J3 —

Pin Element

F1 Nickel chromium
F2 Nickel aluminium 3
G1 Nickel aluminium 1
G2 Nickel aluminium 2
Pin Element

A Photo resistor

B Photo resistor

C Bulb

D Link

E Screen and earth

F Screen and earth

G Bulb

H Link

J No connection

K No connection

K3082,3,4, Page 23
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CW Ampilifier Klystrons for
Tropospheric Scatter Service

...



SK3000LQ

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Three cavity, electro-magnetically focused, forced-air cooled amplifier kly-
stron with separate tuning cavities, for u.h.f. c.w. service. The operation of
the klystron is guaranteed only when it is used with an approved circuit

assembly.

Frequency range )
Output power {narrow- band)
Power gain (narrow-band)
Beam voltage

Cooling

GENERAL
Electrical

Cathode

Heater voltage

Heater current .

Heater starting current (peak)
Cathode heating time {minimum)

Mechanical

Overall length
Overall diameter
Mounting position
Net weight

Cooling

Air flow to collector
Collector pressure drop

Air flow to output cavity .
Cavity pressure drop

Air flow to cathode
Cathode pressure drop .
Inlet air temperature

610 to 985 MHz
2.0 kW min

25 db

9.0 KV max
forced-air

indirectly heated

5.0 \%
31 A
60 A max

b min

34.935 inches (887.3mm) max
5.132 inches (130.4mm) max
vertical, cathode end up

32 pounds (14.5kg) approx

. 180ft* /min (4.2m? /min)
1.6 inches (40.6mmj} w.g.
50ft>/min (1.4m*/min)
1.0 inch (2bmm) w.g.
5ft*/min (0.14m3/min)
0.4 inch {10mm) w.g.

20 °C

September 1971
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MAXIMUM RATINGS (Absolute values)
No individual rating should be exceeded

Beam voltage
Beam current (mean)
Body current:
contnnuous
tuning
Focus electrode voltage (negatwe)
Collector dissipation {see note)
Temperature of any external part of the kIystron

TYPICAL OPERATION (Narrow-band c.w.)

Frequency e e 850
Beamvoltage . . . . . . . . . . . 70
Beam current e 375
Focuselectrodevoltage . . . . . . =200
Body current . ¢
Drivingpower . . . . . . . . . . 40
Outputpower . . . . . . . . . 1300
Power gain 1 o)
Efficiency N 5 ¢

9.0
0.75

75
100
500

.30
175

850
9.0

580
—200
30

10
2790
24

54

kV max
A max

mA max
mA max
V max
kKW max
(o]
C max

MHz
kV
mA
vV
mA
W

W
db

%

NOTE Failure of the r.f. drive power while the klystron is running may result
in the collector dissipation rating being exceeded. A thermal trip should be
fitted to the collector to cut off the beam if the temperature exceeds 175°C.

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref  Inches Millimetres
A 33.187 8429 M 0.250 6.35

B 27.312 693.7 N 0.750 max 19.05 max
C 20.812 528.6 Q 4,625 117.5

D 11.312 287.3 R 4.625 11756

E 5.812 147.6 S 0.245 6.22

F 1.312 33.32 T 1.500 38.10

G 5.875 149.2 W 5.125 130.2

H 3.500 88.90 X 4125 104.8

K 2.500 63.50 Y 4.625 117.5

L 0.375 9.63 z 0.430 10.92

Mitlimetre dimensions have been derived from inches.

3K3000LQ, page 2
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OUTLINE

2497
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— <—®DIA.
i foe »<—(R)DIA.
TYPICAL CONTACT ®
SURFACE \T e TYPICAL
INPUT CAVITY ] )

TYPICAL 3
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OUTPUT CAVITY

MOUNTING FLANGE/’ ;% & ?

COLLECTOR CONNECTION /
3 HOLES THREADED
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SPACED
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3K50,000LF

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Three cavity, electro-magnetically focused amplifier klystron with separate

tuning cavities, for u.h.f. c.w. service.

The collector is water cooled in an

integral water jacket. The operation of the klystron is guaranteed only when

it is used with an approved circuit assembly.

Freqguency range

Output power {narrow- band)

Power gain {narrow-band)
Beam voltage
Cooling

GENERAL

Electrical

Cathode
Heater voltage
Heater current

Heater starting current (peak)

Cathode heating time

Mechanical
QOverall length
Overall diameter
Mounting position
Net weight

Cooling

Air flow to cathode

Air flow to output cavity .
Water flow to klystron body
Water flow to collector
Outlet water temperature

570 to 720 MHz
10 kW
28 db
16 kV

water and forced-air

indirectly heated

75 \%
40 A
80 A max

b minutes

47.75 inches (121.3cm) max
5.135 inches (130.4mm) max
vertical, cathode end up

51 pounds (23kg) approx

25ft3 /min (0.71m3 /min)
50ft> /min (1.42m? /min)
1.0imp. gal/min (4.5 I./min)
21imp. gal/min (951./min)
70 °C max

September 1971
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MAXIMUM RATINGS (Absolute values)
No individual rating should be exceeded

Beam voltage .
Beam current {mean)
Body current {mean):
for continwous operation
for tuning
Focus electrode voltage (negatlve)
Collector dissipation
Temperature of any external part of the klystron

TYPICAL OPERATION {Narrow band c.w.})

Frequency

Beam voltage

Beam current

Focus electrode voltage
Body current (mean}
Drive power

Output power

Power gain

Efficiency

20
25

150
250
500
. b0
175

640

16
.17

—200

90

17
10.7

28

40

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres
A 45,500 max 1156 max
B 0.750 19.05

C 27.625 max 701.7 max
D 11.500 - 292.1

E 4625 117.5

F 5.000 127.0

G b.125 130.2

H 4.500 114.3

J 1.125 28.58

Millimetre dimensions have been derived from inches.

kV max
A max

mA max
mA max

V max
kW max
°C max

MHz
kV

mA
kW

db
%

3K560,000LF, page 2
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OUTLINE
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4KM50,000LQ

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Four cavity, electro-magnetically focused amplifier klystron with separate
tuning cavities, for u.h.f. c.w. service. A modulating anode is fitted which
may be used for beam current control or as a protective device.

The operation of the klystron is guaranteed only when it is used with an

approved circuit assembly.

Frequency range .
Output power L.
Power gain (narrow-band)
Beam voltage .

Cooling

GENERAL

Electrical

Cathode

Heater voltage

Heater current range

Heater starting current (peak)

Mechanical

Overall length .

Overal! diameter (excluding water fittings)

Net weight
Mounting position

610 to 985 MHz
10.6 kW
50 db
17 kV

water and forced-air

indirectly heated

7.5 \Y)
38 10 42 A
80 A max

47.75 inches {121.3cm) nom
5.125 inches { 13.02cm) nom
b5 pounds {25bkg) approx
vertical, cathode end up

September 1971
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Cooling

At sea level and with an inlet air temperature of 20°C, the water and air flow
rates given below are adequate for operation at maximum ratings. The air
and water flows should be started before the cathode heater vo|tage is applied
and should Be continued for at least two minutes after the removal of power,
The simultaneous removal of cooling and power supplies will not normally
damage the klystron, but this practice is not recommended.

Air flow to cathode .

Air flow to output cavity
Water flow to klystron body
Water flow to collector

QOutlet water temperature .

The temperature of any external part of
the klystron must not exceed

MAXIMUM RATINGS (Absolute values)
No individual rating should be exceeded

Beam voltage
Beam current {mean)
Body current (mean):

for continuous operation

for tuning .
Focus electrode voltage (negatlve)
Collector dissipation

25

0.71

- 60

1.42

1.0
45
25

114

70

175

20
2.5

100
150
500

50

£t3/min
m3/min

2 /min

m? /min
imp.gal/min
I./min
imp.gal/min
I./min

°C max

°C

kV max
A max

mA max
mA max

V max
kW max

4KMS50,000LQ, page 2
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TYPICAL OPERATION

Narrow-band c.w.

Frequency e T 610 970
Beam voltage e 4 17
B&#am current e e e 1.8 1.8
Focus electrodevoltage . . . . . . —=20b —23b
Modulating anode voltage e
Body current T |6 80
Drivingpower . . . . . . . . . . B0 50
Qutputpower . . . . . . . . . . 105 1.4
Power gain e e . . . . . . . . b32 b3.6
Efficiency ... . . . . .. . . 33 37.3
Broad-band c.w.

Frequency e e e e e 900
Bandwidth to 3dbpoints . . . . . . . . . . . 4.0
Beamvoltage . . . . . . . . . . . . . . . 17
Beam current (mean) . . . . . . . . . . . . 17
Focus electrodevoltage . . . . . . . . . . =250
Modulating anode voltage e e e
Body current (mean) (seenote2} . . . . . . . . 3b
Driving power (seenote3) . . . . . . . . . . 10
Second cavity power (seenoted) . . . . . . . . 15
Third cavity power (see note 4) e e e 160
Outputpower . . . . . . . . . . . . . . 105
Beam efficiency . . . . . . . . . . . . . . 36.3
NOTES

MHz

kV

A

\Y

see note 1
mA

mwW

kW

db

%

MHz
MHz
kV
A

\Y
see note 1
mA
W

W

W
kw
%

1. The modulating anode is connected to the body of the klystron by a

10kS2 resistor.

2. Correct focusing (i.e. minimum body current) can only be achieved when
the klystron is accurately aligned along the axis of the magnetic field.

3. The figure specified is the drive power which should be available.

4. For broad band operation it is normal to load the cavities externally. The

powers specified are those dissipated in the loads.

X-RAYS

With the klystron operating under normal conditions, the stray X-ray radia-
tion is below the minimum level which is hazardous to the health of

operators.

4KMbB0,000LQ, page 3
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OUTLINE

2512 E
SEE DETAIL

MODULATING ANODE
TERMINAL

BODY WATER
CONNECTORS 5/16 INCH

IMPERIAL FLEX ~_
FITTING

INPUT CAVITY
©;
DiA o
EACH |
cavity
B
o
1
EACH CAVITY __ v
i B
7‘?, J- -
CONTACT .

SURFACE @\‘ v

T

OUTPUT CAVITY L

7

MOUNTING FLANGE

COLLECTOR COOLER/

d ?
WATER CONNECTORSﬁ @
3/4 INCH IMPERIAL

FLEX FITTING

P
ir“ f_@@i 77“‘ J
I mmg

4KM50,000LQ0, page 4
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Outline Details (All dimensions without limits are nominal)

2499A » AA)DIA.
> AB)DIA.

INNER .

HEATER TERMINAL > AC)DIA.

o—— AD)DIA.

HEATER TERMINAL

?? IS LT

e LAV\J\@ ® &

FOCUS ELECTRODE

TERMINAL

Detail of Cathode End

INLET
COLLECTOR
TERMINAL
1/4-20UN.C-2B
View on Collector End
Ref Inches Millimetres Ref Inches Millimetres
AA 4375 1111 AH 0.750 19.05
AB 3.800 96.52 Al 0.125 min 3.18 min
AC 3.187 80.95 AK  0.500 min 12.70 min
AD 1.937 49.20 AL 1312 33.32
AE 1.250 31.75 AM  5.125 130.2
AF 0.250 6.35 AN  4.625 117.5
AG 0.150 3.81 AP 1625 41.28

Millimetre dimensions have been derived from inches.

4KMB0,000LQ, page 6
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Outline Details {All dimensions nominal)

2513
8C

DIA.

8D,

o
60

VIEW_A-A VIEW B-B'

VIEW C—C’
Ref Inches Millimetres Ref Inches Millimetres
BA 2120 53.85 BE 3.250 82.55
BB 0.850 21.59 BF 0.850 21.69
BC 3.250 82.55 BG  3.250 82.65
BD 2250 57.15 BH 0.850 21.59

Miliimetre dimensions have been derived from inches.

4KM50,000LQ, page 7
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4KM50,000LR

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Four cavity, electro-magnetically focused amplifier klystron with separate
tuning cavities, for u.h.f. c.w. service. A modulating anode is fitted which
may be used for beam current control or as a protective device.

The operation of the klystron is guaranteed only when it is used with an

approved circuit assembly.
Frequency range

Qutput power .
Power gain {narrow- band)
Beam voltage

Cooling

GENERAL
Electrical

Cathode

Heater voitage

Heater current . . . . .
Heater starting current (peak)
Cathode heating time (minimum)

Mechanical

Overall length

Overalt diameter (excludlng water flttlngs)

Net weight
Mounting position

755 to 985 MMz
10 kW
53 db
17 kV

water and forced-air

indirectly heated

7.5 \%
40 A
80 A max

5 min

47.75 inches (121.3cm) nom
5.125 inches (13.02cm) nom
56 pounds {25kg) approx
vertical, cathode end up

September 1971
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Cooling

At sea level and with an inlet air temperature of 20°C, the water and air flow
rates given below are adequate for operation at maximum ratings. The air and
water flows should be started before the cathode heater voltage is applied and
should be cont®ued for at least two minutes after the removal of power. The
simultaneous removal of cooling and power supplies will not normally damage
the klystron, but this practice is not recommended.

Air flowtocathode . . . . . . . . . 25 2 /min
0.71 m?* /min

Cathode pressure drop e 1.0 inch (25mm) w.g.
Air flow to outputcavity . . . . . . . . B0 12 /min
1.42 m? /min

Cavity pressuredrop . . . . . . . . . 1.5 inches(38mm)w.g.
Water flow to klystron body . . . . . . 10 imp.gal/min
45 [/min

Body pressure drop . . ... . . . 28 Ib/in? (2kg/cm?)
Water flow to collector . . . . . . . . 21 imp.gal/min
95.5 I/min

Collector pressuredrop . . . . . . . . 28 Ib/in? (2kg/cm?)

MAXIMUM RATINGS (Absolute values)
No individual rating should be exceeded

Beamvoltage . . . . . . . . . . . . 20 kV max
Beam current(mean) . . . . . . . . . 25 A max

Body current {mean}:
for continuous operation . . . . . . 100 mA max
for tuning e 150 mA max
Focus electrode voltage (negative) . . . . 500 V max
Collector dissipation . . . . . . . . . B0 kW max
[niet water pressure . . . . . . . . . B0 ib/in? max
3.52 kg/cm? max

Temperature of any external part
oftheklystron . . . . . . . . . 175 °C max

" " 4KM50,000LR, page 2
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TYPICAL OPERATION

Narrow-band c.w.
Frequency

Beam voltage .
Beam current (mean)
Focus electrode voltage
Body current {mean)
Drive power
Output power
Power gain
Efficiency .

Broad-band c.w.
Frequency .

Beam voltage

Beam current {mean)

Bandwidth to 3db points

Focus electrode voltage
Body current {mean)
Drive power

Qutput power

Power gain

Efficiency .

X-RAYS

755
17
. 1.8
—200
30
50
121
53.8
396

985
17
1.8
—200
40
50
11.5
53.6
37.6

762
17
1.8
. 7.0
—200
50
10
10
30
32.7

MHz
kV

mA
mW
kW
db
%

MHz
kV

MHz

mA

kW

db
%

With the klystron operating under normal conditions, the stray X-ray radia-
tion is below the minimum level which is hazardous to the health of

operators.

4K M5B0,000LR, page 3
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OUTLINE

2498
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SEE DETAL ——— =
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INFUT CAVITY
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QOutline Dimensions (All dimensions nominal)

Ref Inches Millimetres
A, 44,875 1139.8
B 33.375 847.7
C 26.963 684.9
D 24.375 619.1
E 20.625 523.9
F 14.375 365.1
G 9.687 246.0
H 5.000 127.0
J 11.500 292.1
K 1.125 28.58
L 4725 120.0
M 1.750 44.45
N 0.687 17.45
P 1.375 34.93
Q 0.594 15.09
R 0.687 17.45
S 4.625 117.5
T 3.5600 88.90
] 0.250 6.35
\Y 0.250 6.35

Miilimetre dimensions have been derived from inches.

4KMb0,000LR, page 5
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Outline Details (All dimensions without limits are nominal)

2499A - » AA)DIA

r AB)DIA.
INNER

HEATER TERMINAL® [ AC)DIA.
la— AD)DIA.

|

OQUTE!
HEATER TERMINAL

LT ®

CATHODE LA @ AH @
TERMINAL @

FOCUS ELECTRODE

TERMINAL
Detail of Cathode End

INLET
COLLECTOR [ o
TERMINAL S Y W
1/4-20UNC-2B

\ A

View on Collector End
Ref Inches Millimetres Ref Inches Millimetres
AA 4375 111.1 AH  0.750 19.05
AB 3.800 96.52 AJ 0.125 min 3.18 min
AC 3.187 80.95 AK  0.500 min 12.70 min
AD 1.937 49.20 AL 1.312 33.32
AE 1.260 31.75 AM 5,125 130.2
AF 0.250 6.35 AN 4625 117.5
AG 0.150 3.81 AP 1.625 41.28

Millimetre dimensions have been derived from inches.

4KM50,000LR, page 6
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Outline Details (All dimensions nominal)

BD,
DIA.
" | N
IR
B8H
w&
VIEW C-C VIEW D-D’
Ref Inches Millimetres Ref Inches Millimetres
BA 2120 53.85 BE  3.250 8255
BB  0.850 21.59 BF 2250 57.15
BC  3.250 82.55 BG 3.260 82.65
BD 0.850 21.59 BH 0.850 21.59

Millimetre dimensions have been derived from inches.

4KM50,000LR, page 7
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K386

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Four cavity amplifier klystron with separate tuning cavities, for tropospheric
scatter service. The collector is vapour cooled in a separate boiler with
upward steam exit. A modulating anode is fitted which may be used for
beam surrent control or as a protective device.

The tube is electro-magnetically focused and its associated circuit assembly is
designed to reduce tube replacement time to a minimum. With this design,
full use is made of the advantages of the external cavity klystron. On initial
installation the cavities can be tuned to a specific channel and the coupling
loops adjusted for optimum performance. The cavities can be detached from
the vacuum tube and refitted on a replacement tube without disturbing the
tuning or the coupling toop settings. At switch-on, the replacement klystron
will be coarse-tuned, requiring only a trimming adjustment to meet the full
specification.

The operation of the klystron is guaranteed only when it is used with an
approved circuit assembly.

Frequency range (in circuit assembly K4148) 755 to 985 MHz
Bandwidthto3db . . . . . . . . . . . . . . 80 MHz
Output power .. . kW min
Power gain at 11kW output - 14 db min
Beam voltage for 11kW output 12.5  kV max

Output .
Cooling (see page 2)

GENERAL

Electrical

Cathode

Heater voltage

Heater current . .
Heater starting current (peak)
Cathode heating time (minimum)

3Y/s inch 508 coaxial tine
vapour and forced-air

indirectly heated

in the range 5.0 to 5.5 \%

38 to 44 A
84 A max

5 minutes

November 1971
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.

Mechanical

Overall length

Overall diameter
Mounting position
Net weigh{ of klystron

Circuit Assembly K4148

Elegtro-magnet current
Electro-magnet resistance:
cold
hot . . . . .
R.F. input connector
R.F. output

Net weight of magnet assembly .

Weight of cavities

Cooling

39.6 inches (100.6cm) nom
8 inches {20.3cm) nom
vertical, cathode end up

55 pounds (25kg} approx

1M1 +1 A
5.7 Q
7.3 £2 max

. type N coaxial
31/8 inch b0S§2 coaxial line

770 pounds (349kg) approx

60 pounds (27kg) approx

The klystron collector is vapour cooled. The boiler, which is part of the cir-
cuit assembly, is of the upward steam exit type and intended for use with a

separate condenser.

The final drift tube and the output cavity are forced-air cooled. This is
achieved by means of a single air inlet pipe on the circuit assembly. Cooling
air must be adequately filtered to avoid electrostatic precipitation of dust.

Air flow for cavity coofing {minimum)

Air flow to cathode terminal

Static pressure head at 60ft> /min

(see note 1)
inlet air temperature

Temperature of any external parts of the

~ klystron must not exceed

Volume of steam produced by

collector dissipation

Volume of water converted to steam

60 2 /min
1.7 m? /min
5.0 2 /min
0.14 m3 /min
1.5 inches (38mm) w.g.

b5 °C max

175 °C max
15 72 /min/kwW
0.043 m> /min/kW
0.006  imp.gal/min/kW
0.027 litre/min/kW

K386, page 2
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MAXIMUM RATINGS (Absolute values)
No individual rating should be exceeded.

Beamvoltage . . . . . . . . . . . . . . . 14

Beam current{mean) . . . . . . . . . . . . . 35
Body current:
*with noinputpower . . . . . . . . . . . . B0
at saturated output power e, 150
Output power e 4
Collect?r dissipation . . . . . . . . . . . . . 4b
Loadv.ss.w.or. . . . . . . L L L 1.5:1

TYPICAL OPERATION

kV max
A max

mA max
mA max
kW max
kW max

max

The values given are for operation in a 10kW tropospheric-scatter transmitter.

Beamvoltage . . . . . . . . . . . . . . . . 12 kV
Beam current e & A
Electro-magnetcurrent . . . . . . . . . . . . 1N A
Bandwidtht0¢3db . . . . . . . . . . . . . . 80 MHz
Centre frequency . . . . . . 760 870 980 MHz
Body current:

withnoinputpower . . . . 15 15 15 mA

atsaturation . . . . . . . 70 50 35 mA
Drive power . . .. . . 08 0.5 0.2 W
Saturated output power . . . . 114 11.5 1.0 kW
RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
Test Conditions
Heatervoltage . . . . . . . . . . . . . bO0tobb Y
Electro-magnetcurrent . . . . . . . . . . 101012 A
Frequency range . . . . . . . . . . . 75510985 MHz
Bandwidth (seenote2) . . . . . . . . . . . . 80 MHz
Output power (seenote3) . . . . . . . . . . . 1 kW
Range of Characteristics

Min Max
Heater current . . .. . . . . . 38 44 A
Beam voltage (see note 4) L. .. = 12.6 kv
Body current .o e = 150 mA
R.F. drive power (see note 5) e e e = 1.1 W
Efficiency (see note 6) L. 32 — %
K386, page 3
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NOTES
1. Measured at the input to the circuit assembly.

2. The klystron cavities shall be tuned so that, for constant input power, the
variation in output power at the klystron flange will be less than 3db over
the specifie'd bandwidth.

3. Input freq\uency set to band centre.

4. With the modulating anode connected to the body via a 10k£2 resistor the
beam current limits will be within +5% of the value given by the graph on
page 5.

5. Defined as the power delivered to a matched load substituted for the input
cavity of the klystron.

6. The efficiency will not fall below the specified limit for any beam power
in the range 30 to 37.5kW.

* K386, page 4
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BEAM CURRENT LIMITS
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OUTLINE

e

22n

MODULATING
ANODE

INPUT

OUTPUT

K i
DIA. |
I

MOUNTING
FLANGE

COLLECTOR /

K386, page 6
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Outline Details (All dimensions without limits are nominal)

2106A

6 HOLES THREADED
174-20UNC.

RED HEATER LEAD
(P)LONG TO FIT

(Q) DIA. TERMINAL

COLLECTOR LEAD
(R)LONG TO FIT

BLACK CATHODE AND
HEATER LEAD
70 FIT (N)DIA. TERMINAL

View on Gun End

<" (S) DIA. TERMINAL

(M)LONG

Ref Inches Millimetres
A 29.600 + 0.5600 751.8+12.7
C 10.000 + 0.062 2540+ 1.6
F 4,375 111

K 8.000 203.2

M 15.000 min 381 min

N 0.312 7.92

P 15.000 min 381 min

Q 0.250 6.35

R 36.000 min 914.4 min
S 0.196 4.98

Millimetre dimensions have been derived from inches.

View on Collector End

K386, page 7
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OUTLINE OF CIRCUIT ASSEMBLY K4148

ez \ i

SEE
NOTE 1 ~—a

3@ 5

iR

I canTy

el T e
[ B
® - - o
I 10
il ' =

I
/—],
4|

SEE g | ﬁ —
NOTE 3 | H
D
®© SEE
NOTE 2
"
o
)
)
DIA

See page 11 for dimensions and notes.

Note The circuit assembly is shown mounted on a trolley. This trolley is not
part of the circuit assembly.

K386, page 8
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OUTLINE OF CIRCUIT ASSEMBLY K4148

3493

LIFTING
EYEBOLTS

[ RFINPUT

l_n@

L

L L

|
I

CaaL &
(11 M

RADIATION

SHIELD (G)DIA. U
LEVEL -
TRIP Ve %

' SEE
NOTE 4

See page 11 for dimensions and notes.

K386, page 9
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OUTLINE OF CIRCUIT ASSEMBLY K4148

3404

SEE NOTE 5

®
DIA

TERMINAL
BLOCK ~

SEE
NOTE 7

SEE

8

NOTE &

DIA. AIR PIPE
BORE

COLLECTOR
TERMINAL 2BA.

Loop

CONTROL

ouTPUT

o
W

6 NET
i !
e

NOTE 9

! \/

K386, page 10
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K4148 Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres Ref  Inches Millimetres
A 23.0QD max 584.2 max N 8.125 206.4

B 8.750 max 222.3 max P 29.250 max 743.0 max
C 4,650 + 0.100 118.1+ 25 Q 1.600 40.64

D 10.750 max 273.1 max R 1.500 38.10

E 5.900 149.9 S 14.375+0.125  365.1+ 3.2
F 14.000 355.6 T 3.500 88.90

G 22.750 577.9 u 17.125+0.100 4350+ 25
H 0.207 5.26 Y 4,000 max 101.6 max
J 6.293 159.8 W 18.000 457.2

K 1.000+0.125 2540+ 3.18 X 17.500 max 444.5 max
L 0.625 min 15.88 min Y 7.500 190.5

M 4.650 + 0,100 118.1+25

Millimetre dimensions have been derived from inches.

K4148 Outline Notes

1.

o WN

The klystron is shown installed for clarity.
The level trip is set up to this figure.

. Recommended cold switch-on level.
. Water inlet 3/4 inch B.S.P.F. thread.
. Four mounting holes in base threaded 3/s—16 U.N.C. equally spaced on

24 inch {609.6mm} P.C.D.

. Pipe fittings for a water level control unit are provided and fitted with

removable stoppers. They are 1/2 inch ‘Kontite’ couplings at 6.250 inch
(158.8mm) centres. The water level control unit is not supplied as part
of the circuit assembly.

. Input connector, see page 12.
. Steam outlet 4/, inch diameter, 4 U.N. class 2A thread.
. Four mounting holes in base, 3/g inch (9.53mm) diameter equally spaced

on 18.500 inch {470mm) P.C.D.

K386, page 11
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ELECTRICAL CONNECTIONS

All connections to the mount are made through a Smiths Hypertac connector.
The mating socket is connected to a 10-way terminal block. The focus coils
are wired to the terminal block; all other connections are to be made by the
customer aftg assembling the circuit assembly and boiler. The tables below
show the connections to the terminal block and input connector.

Input Connector
(to be wired by customer)

View on solder connections
with cover removed

31038 POLARIZING
PINS
5| o5 s
o 24 84 [oL 24
o: o: o:
(o] e] (o)
ol ot o! ot

Terminal Block

Water level trip
Collector
Link

Focus coils:
negative
positive

Water level control (see note
6 onpage 11)

Earth

Water level trip

Collector

Focus coils (wired by EEV):

negative
positive

Water level control (see note
6 on page 11)

Earth

B1, B2
B3
B4, Bb

C1
C2

D1, D2
E3

6.7
10

K386, page 12
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Pulse Amplifier Klystrons
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K211

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Pulse amplifier klystron for linear accelerators and fong range radars.

Cavities (three)

Frequency (see note 1)
Typical peak output power
Typical power gain
Focusing

Output
Coupler
Cooling

GENERAL

Electrical

Cathode L.
Heater voltage (see note 2)
Heater current
Heater starting current
{peak value, not to be exceeded)

Mechanical

Overall length

Overall width

R.F. input connection
R.F. output coupler
Net weight

Mounting position

Cooling

Water flow to body (see note 4) .

Water flow to collector (see note 4)

Air flow to output window (N.T.P.)
(see note b) Coe .

Cooling air excess pressure

Resistivity of cooling water

e integral
2998 MHz
7.0 MW

32 db

electro-magnetic focusing
coils integrat with klystron
no. 10 waveguide
UG-54A/U

water and forced-air

indirectly heated

3.8 \Y
86 A
200 A

42.862 inches {1089mm) max
14.000 inches {356mm} max
series N coaxial socket

. . . . . UG-b4A/U
198 pounds (90kg) approx
see note 3

0.8imp.gal/min (3.64 1./min) min
4.5imp.gal/min (20.5 I./min) min

3ft3/min (0.085m3 /min) min
30 Ib/in? (2.1kg/cm?) min
50 000 ohm-cm min

September 1971
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Cooling (continued)
The temperature of the cooling water at the outlet must not exceed 65°C.

All dissolved oxygen should be removed from the cooling water. The dew
point of the cooling air must be at least 5°C below ambient and oil vapour or
any other |mpunty harmful to satisfactory window operation must be
reduced to a safe level by an approved means.

The air and water flows must be started before the heater and electro-magnet
power is switched on and should be maintained for at least two minutes after
these supplies have been switched off.

MAXIMUM AND MINIMUM RATINGS (Absolute values)
Pulsed Operation (See note 6)
No individual rating should be exceeded

Min Max

Heater voltage (seenote2) . . . . . . . 34 4.6 \%
Heater current . . . = 105 A
Collector and body voltage (peak) (see note 7) . = 210 kV
Beam current (peak) . . . P 105 A
Collector and body current (mean) e . = 180 mA
Collector and body dissipation . . . . . . — 22.5 kw
Beam input power (peak) . . . . . . . . — 20 MW
R.F.input power (peak}) . . . . . . . . — 7.5 kW
Output power {(peak) . . . B 8.0 MW
Output power (mean) (see note 5) e . = 10.6 kW
Duty cycle (see note b):

beam e e e e e e = 0.00175

S e 0.0015
Pulselength . . . . . . . . . . . . -— 3.0 us
V.S.W.R. of load e 1.2:1
Electro-magnet current e e 24 32 A
TYPICAL OPERATION (See note 6)
Operational Conditions
Frequency . . . . . . . . . . . . . . . . 2998 MHz
Heater current . . . . . . . 86 A
Collector and body voltage (peak) (see note 7) L. 197 kV
Pulselength . . . . . . . . . . . . . . . . 2b us
Pulse repetition rate .. . . . . . . . 600 p.p.s.
Electro-magnet current (see note 8) . A A
R.F.inputpower{peak) . . . . . . . . . . . . 40 kw

K211, page 2
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Typical Performance

Beam current (peak) e * X
Collector and body current {mean) e e 160
Gain . . . . . . . .32
Output Rower:
peak Y ¢
mean . . . . .. . . . . . . . . . . .05

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
Pulsed operation {See note 6)

Test Conditions

Frequency . . . . . . . . . « < . . . . . 2908
Pulselength . . . . . . . . . . . . . . . . 2b
Pulse repetition rate P 10 0]
Qutput power:
peak . . . . . . . . .. .. .. .. .. 10
mean . . . . . . o+« « . . . . . . . . . 105

Range of Characteristics

Min Max
Heater voltage T A ¢ 4.6
Collector and body voltage {peak) (see note 7} . — 210
Beam current (peak) e e s = 105
Collector and body current (mean) . . . . . — 180
R.F. input power {peak) . . . . . . . . — 7.5
Electro-magnet current (see note 8) ... . 24 32

PROTECTION CIRCUITS

mA
db

MW
kW

MHz
Jity
p.p.s.

MW
kW

The equipment in which the klystron is to operate must provide protection

from damage caused by
(a)  Failure of the heater supply.

{b) A reduction below minimum in the flow of cooiing water to the

klystron body or collector.

{c) A reduction below minimum in either the cooling air flow or pressure

to the output window.
(d} A failure of the electro-magnet current.
(e)  Excessive collector and body current.

{f)  Voltage breakdown in the pressurized output waveguide system.

K211, page 3
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NOTES

1.

2.

The kiystron can be set before delivery to operate at any frequency within
the range 2998 + bMHz.

The heater power should be applied at least 5 minutes before the beam
voltage is switched on. The heater must not be operated continuously for
periods exteeding 1 hour without the beam voltage applied. The heater
voltage quoted is the approximate value required to obtain the specified
heater current.

. The klystron should be supported vertically from the mounting flange with

the cathode end down. The base socket must allow for the complete
immersion in oil of the cathode insulator and must incorporate corona
flares designed to protect the insulator against electricat breakdown.

. At this flow rate the pressure drop does not exceed 60 Ib/in? (4.2kg/cm?).
. The klystron can be supplied without output window cooling nozzles for

use in pressurized waveguide systems at r.f. duty cycles not exceeding
0.00015. Under these conditions, some reduction in collector cooling may
also be tolerated.

The customer is advised to consult the manufacturer before operation
under reduced cooling conditions is attempted.

. All voltages apart from the heater voltage are with respect to cathode.
. When the klystron is put into service after storage, it must be conditioned

by increasing the beam voltage gradually until steady operation at the full
rating is obtained. Klystrons held in store for long periods require con-
ditioning at regular intervals; the procedure for this will be agreed from
time to time with the user.

. The hot resistance of the electro-magnet coils is approximately 22. The

electro-magnet current should be adjusted to give maximum r.f. output
power. It should not be possible to apply h.t. in the absence of electro-
magnet current.

X-RAY WARNING

The klystron is supplied with lead shieiding around the collector and output
cavity, but this is not adequate to render it safe for personnel to work in the
vicinity of the klystron during normal operation.

The equipment designer is responsible for ensuring that sufficient additional
shielding is provided to satisfy the safety requirements for any given installa-
tion.

This radiation is entirely a function of high voltage devices and does not
reflect on the design of the klystron.

K211, page 4
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TYPICAL BEAM VOLTAGE CHARACTERISTICS
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TYPICAL POWER AND GAIN CHARACTERISTICS
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OUTLINE (All dimensions without limits are nominal)

2495A ! C

3/8-10 HD | i
(i) ® UNIONS =
C) ©
LI
14-10 HO
UNIONS
A
® o
ol
5 ©
2 SERIES N 500
FEMALE INPUT
CONNECTOR
T % DIA.
7 L
{C)piA.
Eg’/s& DETAIL
Ref  Inches Miillimetres Ref  Inches Millimetres
A 28.125 max 714.4 max F 21.312 541.3
B 14,677 + 0.060 372.8+ 1.52 G 20.937 531.8
C 5.118 max 130.0 max H 1.812 46.02
D 0.672 17.07 J 5,745 + 0.005 14592+ 0.13
E 1.062 26.97 K 19.625+ 0.060 498.5+ 1.52
Miilimetre dimensions have been derived from inches.
K211, page 7
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Outline Details (All dimensions without limits are nominal)

Top View
2496A P
80DY WATER o DIA. FOCUS COIL
CONNECTIONS Q
oUTLET . TERMINALS (U)DIA.
OUTLET . %2) ®
d
1 ©° v )
U)ol = - o8 - +-—)--
] o °
£ Y
INCET i
' 8 HOLES (M) DIA.
COLLECTOR ON(N)P.CDIA.
WATER CONNECTIONS
INLET

Detail of Heater and Cathode Connections

HEATER AND
CATHODE

HEATER

ey

Ref  Inches Millimetres Ref  Inches Millimetres
L 8.812 223.8 T 5.043 + 0.015 128.1 +0.38
M 0.281 7.14 u 0.312 7.92

N 4.750 120.7 AA 5.062 128.6

P 5.312+0.015 134.9+0.38 AB 0562 14.27

Q 1.340 34.04 AC 0719 18.26

R 1.420 36.07 AD 0.125 3.18

) 2.840 7214 AE 4812 122.2

Miltimetre dimensions have been derived from inches.

K211, page 8
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K347A

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Three cavity, electro-magnetically focused amplifier klystron, with separate
tuning cavities, for pufsed operation. The operation or the Klystron (s guararn-
teed only when used with approved tuning cavities and magnet assembly.

The K347A is similar to the K347 but has the focus electrode connected

internally to the cathode.

Frequency range (see note 1)
Output power (peak)

Beam voltage (peak)
Efficiency .

Power gain

Cooling

GENERAL
Electrical

Cathode
Heater voltage ...
Heater current range (see note 2)

Heater starting current (peak vatue,

not to be exceeded)
Magnetic focusing field

Mechanical
Overall length .
Overall diameter
Net weight
Mounting position

580 to 615 MHz
600 kW

75 kV

40 %

33 db

. forced-air

indirectly heated

. 70 V
32t0 39 A
100 A

356mT (350 gauss)

62.875 inches {15697mm) max
8.004 inches (203.3mm) max
65 pounds (29.6kg) approx
vertical

November 1971
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Cooling

Air flow to collector and final drifttube . . . . . 250 ft3 /min

7.1 m?/min
Inlet air temperature . . e 55 °C max
Air pressure manometer readlng e e 4 5 mches (114.3mm) w.g.

L ]
A supplementary air flow is required to cool the cathode end of the klystron.

The required airflows must be delivered before and during the application of
h.t. voltage. H.T. power and air supplies may be removed simultaneously.

MAXIMUM AND MINIMUM RATINGS (Absolute values)
No individual rating should be exceeded

Min Max
Heater voltage . . . . . 865 7.3 \Y
Collector voltage (peak) (see note 4) ... = 80 kV
Total current (collector + body) {peak)

(seenoteb) . . . . . . . . . . - 23 A
Collector current {peak) . . . . . . . — 20 A
Collector dissipation . . e 40 kW
Body voltage {peak) {see note 4) T 80 kV
Body current (peak) with no r.f. drive

(seenote®) . . . . . . . . . . = 5.0 A
Pulselength . . . . . . . . . . . — 10 us
Load v.s.w.r. . . e .. = 1.5:1
Temperature of any external part

of the klystron (seenote3) . . . . . — 180 °C
TYPICAL OPERATION
Operating Conditions
Frequency e e 600 MHz
Loadv.s.w.r. . . . Ce e 1.1:1 max
Total current (collector + body) (peak) .. . . . . 2 A
Magnetic field G 1) mT

350 gauss
Pulsetength . . . . . . . . . . . . . . . 80 us
Pulse repetitionrate . . . . . . . . . . . 400 p.p.S.

K347A, page 2
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Typical Performance

Collector voltage (peak) (see note 4)
Collector current (peak)

Body voltage (peak) {see note 4)
Bqdy current (peak)

Gain . .

Output power

75
10
75
10
33

600

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Test Conditions

Heater voltage

Total current (collector + body) (peak)
Magnetic field

Duty cycle

Pulse length
Pulse repetition rate

Range of Characteristics

Min

Heatercurrent . . . . . . . . . . 32
Collector voltage (peak) . . . . . . . 73
Body voltage (peak) . . . . . . . . 73
Body current (peak) . . . . e
Mechanical tuning range (see note 1) - 580
Gain for maximum efficiency . . . . . 30
Interpulse noise (below outputpower) . 180
Output power (peak) . . . . . . . 500
NOTES

1. The tuning range depends on the external cavities.

7.0
20
35

' 350

0.0024
4.0
600

Max

39
78
78
12
615
35

kV

kV

db
kW

mT
gauss

us
p.p.s.

kV
kV

MHz
db
db

kW

2. An additional supply of 3V, 15A is required for the internal getter whilst
the klystron is in use. 1t can be derived from the heater supply and is
applied between the red painted heater terminal and the cathode.

3. The drift tube temperature may be measured by the copper-constantan
thermocouple attached to the klystron. A temperature of 180°C corres-

ponds to 5.5mV approx. with a cold junction temperature of 55°C.

K347A, page 3
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4. When klystrons have been stored for long periods it is necessary to con-
dition them by increasing the h.t. voltage gradually over a period which
should not in general take longer than 2 hours to complete.

5. Provision should be made for monitoring both the body and collector
currents; hdavy duty shunts are advised. The body must be earthed.

6. With r.f. drive on, the body current may exceed HA provided that the drift
tube temperature is below 180°C.

X-RAY WARNING

X-rays are emitted by the K347A under normal operating conditions. These
rays can constitute a health hazard unless the klystron is adequately shielded
for X-ray radiation. This is entirely a function of high voltage devices and
does not reflect on the design of the tube.

* K347A, page 4
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POWER CHARACTERISTICS

OUTPUT LOOP FULLY COUPLED =
[2300
600 poet
®
N
MINIMUM
5 <4 SPECIFICATION
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PEAK INPUT POWER IN WATTS

Measured with beam voltage 75kV, frequency 600MHz and magnetic field 35mT (350

gauss). Cavities tuned for maximum output power at peak input powers of: A 100w
200w

B
C 300w
D 400w

K347A, page b
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POWER CHARACTERISTICS

OUTPUT LOOP WITHDRAWN 0.250 INCH ]
2401 -
600 _L
S Y
T
[ITITTTT
i y. MINIMUM
5 SPECIFICATION
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PEAK INPUT POWER IN WATTS

Measured with beam voltage 76kV, frequency B00MHz and magnetic field 35mT (350

gauss). Cavities tuned for maximum output power at peak input powers of: A

B
C
D

100W
200W
300w
400w

K347A, page 6
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INTERMEDIATE CAVITY TUNING CHARACTERISTICS

R

AON3NOIHI ONISYIUONI -——
3
N
A
N
™ X
&
-
<%
N
h N
WY
Ar@a /
X
<&
0?5 @ \
2
O,
vZore
(ssnv8 ose)
LW Ge 0734 JILINOVW
A gL 39VLION Wv3g
ZHW 009 AON3NOIYA

1 JONVY ONINAL

ONILVYIdO

9982

ONINNL ALIAVD 3LVIQIWHIALNI

Lowspet

Py

£ 4ONINNL 3NIT NI

H3IMOd 1NdiNO 3IAILYI3Y

K347A, page 7

225



OUTLINE

2403A

SEE
DETAIL

/ \ FORCED AR
COOLING

INPUT
CAVITY

COOLING FINS
___—®on
==

QLP
é-% ouTPUT
[ .— caviTy

FORCED AR
JJJ* * " CcooLiNG

MOUNTING
FLANGE
SEE NOTE

COLLECTOR \hl;

=

FORCED AIR
COOLING

Note Square tolerance of lower face at edge 0.010 inch (0.25mm) wide.
Datum, centre line of lifting flange and mounting flange.

*K347A, page 8
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Detail of Collector (All dimensions without limits are nominal)

2404A

DiA
6 HOLES (L) DIa. l
EQUALLY4SPACED ON r\/ \’7
(MPcoi. N 1
MOUNTING FLANGE Ii ]
L\

DIA.
DIA.

COLLECTOR

CONTACT RING

THERMOCOUPLE
LEADS (T) LONG
POSITIVE LEAD RED
NEGATIVE LEAD BLACK
FERRULES (U)DiA.

+e—(X)DIA.

— T
Ref Inches Millimetres Ref Inches Millimetres
A 62.875 max 1597 rmax Q 4.560 + 0.080 115.8+ 20
B 41.2560+ 0.160 1047.8 + 4.1 R 8.375 max 212.7 max
C 30.440 + 0.080 773.2+2.0 S 5.994 + 0.003 152.248 + 0.076
D 18.440+ 0.050 468.4+ 1.3 T 14.000 355.6
E 4.812+0.031 1222+ 0.8 u 0.156 3.96
F 3.900 max 99.06 max \ 3.400 max 86.36 max
L 0.264 6.71 W 3.650 max 92.71 max
M 5.562 + 0.010 141.27+ 0.25 X 4.437 + 0.004 112.700 + 0.102
N 1.438 + 0.030 36.63+0.76 Y 4.100 max 104.1 max
P 2.500 min 63.50 min

Millimetre dimensions have been derived from inches.

K347A, page 9
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Details of Cathode Terminals and Lifting Flange
{All dimensions without limits are nominal)

2405A

2 HEATER POSTS DIA.

i
GETTER CONNECTED TO
THE RED PAINTED TERMINAL
3

t
b

FOCUSING ELECTRODE

.Ie)‘@\

1}

2B.A. CONNECTION
FOR CATHODE AND

AF }DIA.

LIFTING
FLANGE

2 HOLES DIA,
COUNTERSUNK

2_HOLES
(AD)DiA.

See page 11 for dimensions.

K347A, page 10
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Details of Typical Cavity Assembly

2406A

o

AT )DIA.
&
e | I 1 |
| |
°® |
&
Ref Inches Millimetres Ref Inches Millimetres
AA 12,500 3175 AM  0.250 6.35
AB  8.000 4+ 0.004 203.200 + 0.102 +0.033 +0.84
. . AN 5990 152.156
AC  0.88b min 22.48 min —0.037 —0.94
AD 1500 38.10 AP 0.250+ 0.008 6.35 + 0.20
AE  0.625+ 0.002 15.8756+0.061 AQ 0.050 max 1.27 max
AF  6.188 max 157.2 max AR  4500+0.050 - 114.3+ 1.3
AG 0.250 6.35 AT  5.245+ 0.010 133.22+0.25
AH  7.250 184.2 AU  0.250 + 0.008 6.35 +0.20
Al 0.500 12.70 AV 0.050 max 1.27 max
AK  0.500 12.70 AW 2750+ 0.004 69.850+ 0.102
AL 0516 13.11 AX  0.500 12.70

Millimetre dimensions have been derived from inches.

K347A, page 11
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K390

AMPLIFIER
KLYSTRON

ABRIDGED DATA

Putse amplifier klystron for linear accelerators and long range radars.

Cavities (four)

Frequency (see note 1)
Typical peak output power
Typical power gain
Focusing

Output
Coupler
Cooling

GENERAL

Electrical

Cathode

Heater voltage (see note 2)

Heater current

Heater starting currer\t peak value,
not to be exceeded

Mechanical
Overall length
Overall width

R.F. input connection
R.F. output coupler
Net weight

Mounting position
Socket

Cooling Requirements
Water flow to body (see note 4) .

Water flow to collector (see note 4)

Air flow to output window (N.T.P.)
Cooling air excess pressure
Resistivity of cooling water

Continued on page 2

.o integral
2998 MHz
8.0 MW

42 db

electro-magnet focus
mount type K4001
no. 10 waveguide
UG-b4A/U

water and forced-air

indirectly heated

3.4 \
86 A
200 A

48.25 inches (122.6¢cm) max

. 13.41 inches {34.1cm) max
coaxial socket, Amphenol type 82-815
. UG-b4A/U

75 pounds (34kg) approx

vertical, cathode down

see note 3

1 imp.gal/min (4.55 1./min) min
7.5 imp.gal/min {34.1 I./min) min
3ft>/min (0.085m?/min) min

30 Ib/in? (2.1kg/cm?) min

50 000 ohm-cm min

September 1971
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The temperature of the cooling water at the outlet must not exceed 65°C.
All dissolved oxygen should be removed from the cooling water. The dew
point of the cooling air must be at least 5°C below ambient and oil vapour
or any other ‘impurity harmful to satisfactory window operation must be
reduced to a sqfe level by an approved means.

The air and water flows must be started before the heater power is switched
on and should be maintained for at least two minutes after the heater power
has been switched off.

Focus Mount

The K4001 is a water cooled electro-magnet focus mount. |t operates from a
single variable voltage d.c. supply, connection being made to the terminals
marked ‘D.C. Supply’. A bucking coil is connected internally to the d.c.
supply terminals and requires a controlling potentiometer and ammeter; these
must be connected in series to the terminals marked ‘B Coil’.

Overall length (see note B) . . . . . . 18.2b5inches (46.4cm) approx
Overall diameter e 23.00 inches (58.4cm) approx
Net weight o . 400 pounds (182kg} approx
Minimum cooling water flow e 1 imp.gal/min (4.55 |./min)
Maximum pressure drop at 1 imp.gal/min flow . 251b/in? {1.76kg/cm?)
Maximum cooling water inlet temperature . . . .30 °C max
Protection against water supply failure must be prowded
Min Max

Bucking coil resistance . . . . . . . b2 65 Q
Main coil resistance:

cold . . . . . . . . . . . . . 1375 1.625 Q

hot (seenote6) . . . . . . . . . 175 2.00 Q

MAXIMUM AND MINIMUM RATINGS (Absolute values)
No individual rating should be exceeded

K4001

Min Max
D.C. supply voltage .. .. .. . .30 80 \%
D.C. supply current .- . . .. . .20 40 A
D.C. bucking coil current . . . . . . . — 1.0 A

Continued on page 3

K390, page 2
232



MAXIMUM AND MINIMUM RATINGS ~ Continued

{Pulsed operation, see note 7)
K390

Heater voltage (see note 2)
Heater current .
Cotlector voltage (peak) (see note 8)
Beam current (peak)
Collector current {mean)
Callector dissipation
Body voltage (peak) (see note 8)
Body current {mean)
Beam input power (peak) .
R.F. input power {peak)
Output power (peak)
Output power (mean)
Duty cycle:

beam

rf. .
Pulse length
V.SW.R. of load

TYPICAL OPERATION (See note 7)
Operational Conditions (in focus mount K4001)

Frequency .
Heater voltage (see note 2)
Collector voltage (peak) (see note 8)
Body voltage {peak) (see note 8)
Pulse length:

beam

r.f.
Duty cycle:

beam

r.f.
Electro-magnet current (see note 9):

main coil

bucking coil

Max
4.2 V
105 A
205 kV
105 A
175 mA
35 kW
205 kV
40 mA
20 MW
5.0 kW
8.8 Mw
10.5 kW
0.00175
0.0015
3.0 T
1.2:1
2998 MHz
. 34 Y,
196 kV
196 kV
3.0 Ms
2.5 MS
0.0015
0.00125
38 A
0.6 A

K390, page 3
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Typical Performance

Beam current (peak)
Collector current (mean)
Body current {mean)
R.F. input power (peak)
Output power®

peak

mean

. 96

144
25

700

8.0
10

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

(Pulsed Operation) (See Note 7)

Test Conditions (in focus mount K4001)

Frequency .
Pulse length {r.f.)
Duty cycle {r.f.)
Output power:
peak
mean

Range of Characteristics

Heater vottage e
Collector voltage {peak) (see note 8)
Beam current (peak)
Collector current {mean) .
Body voltage (peak) (see note 8)
Body current {mean)
R.F. input power (peak)
Electro-magnet current:

main coil

bucking coil

PROTECTION CIRCUITS

Min
3.0

25

2998
25
0.00125

8.0
10

Max

4.6
200
100
175
200
40
5

45
1.0

mA
mA

MW
kW

MHz
MS

MW
kW

\%
kV
A
mA
kV
mA
kW

A
A

The equipment in which the klystron is to operate must provide protection

from damage caused by:
(a)  Failure of the heater supply.

(b) A reduction below minimum in the flow of cooling water to the

klystron body or collector.

{c} A reduction below minimum in either the cooling air flow or pressure

to the output window.

e)  Excessive collector current.
f)  Excessive body current.
)

d} A failure of the focusing coil currents.

Voltage breakdown in the pressurized output waveguide system.

K390, page 4
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NOTES

1.

10.

11.

The klystron can be set before delivery to operate at any frequency
within the range 2993 to 3003MHz.

The heater power should be applied at least 5 minutes before the beam
voMage is switched on. The heater must not be operated continuously
for periods exceeding 1 hour without the beam voltage applied.

The klystron should be supported vertically from the mounting flange
with the cathode end down. The socket must allow for the complete
immersion in oil of the cathode insulator and must incorporate corona
flares designed to protect the insulator against electrical breakdown.
At this flow the pressure drop does not exceed 25 Ib/in? (1 .76kg/cm?).
The overall length will depend upon the socket details.

Measured after 3 hours operation at 40A, with cooling water flow at
rated minimum value.

All voltages apart from the heater voltage are with respect to cathode.
When the klystron is put into service after storage, it must be con-
ditioned by increasing the beam voltage gradually until steady operation
at the full rating is obtained. Klystrons held in store for long periods
require conditioning at regular intervals; the procedure for this will be
agreed from time to time with the user.

Optimum focusing is obtained by independent adjustment of the main
and bucking coil currents and no mechanical adjustments are necessary.
Recommended current settings for operation in K4001 are quoted on
the test sheet supplied with each klystron.

Routine inspection of the collector is required, the collector water
jacket being removable for this purpose. The procedure for this will be
agreed from time to time with the user.

The klystron is fitted with an appendage pump which should be used
whenever the klystron is operated. Further details may be obtained
from English Electric Valve Company Ltd.

X-RAY WARNING

X-rays are produced by the klystron under normal operating conditions.
These rays can constitute a health hazard unless the klystron is adequately
shielded for X-radiation (the collector gauge drawing will assist in the design
of the collector shielding). X-radiation is emitted by all high voltage devices
and its presence does not reflect on the design of the klystron.

K390, page b5
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BEAM VOLTAGE CHARACTERISTICS
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COLLECTOR GAUGE {All dimensions nominal)

2315A

e

) \

%
A 2 HOLES
DIA.

@DIA.

BJ)DIA.

BB @

l "< BK)DIA.

‘ DIA.
Ref  Inches Millimetres Ref Inches Millimetres
BA 9500 241.3 BG 0.750 19.05
BB 3.500 88.90 BH 2010 51.05
BC 1.000 25.40 BJ 3.015 76.58
BD 0.125 3.18 BK 2600 66.04
BE 0.375 9.53 BL 3.312 84.12
BF 0.437 11.10
Millimetre dimensions have been derived from inches.

K390, page 7
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OUTLINE (See page 10 for outline notes)

2313A
SEE

o ! NOTE 1
(‘g

COLLECTOR WATER
,— JACKET. SEE NOTE 2

SEE
NOTE 3

| NLET HIGH PRESSURE
1 OUTLET AR FITTINGS
- SCHRADER 8051-11
. g HOb ==
[Q- 2 LIFTING
BODY WATER LUGS
CONNECTIONS

SEE NOTE 5

REFERENCE
@ PLANE A

F) SEE
f T DIA. 8 HOLES (U)DIA.
oN (V)RCDIA

)

K390, page 8
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OUTLINE DETAIL

Heater and Cathode Connection Surfaces

2314A

HEATER

- (AC)DIA,

HEATER

AND CATHODE

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref  Inches Millimetres
A 48.250 max 1225.6 max N 5.500 max 139.7 max
B 11.980+0.015 304.29+0.38 P 5.312+0.0156 134.92+0.38
C 4,000 101.6 Q 1.340 34.04
D 12,166 + 0.219 308.76 + 5.56 R 1.420 36.07
E 19.140+ 0.130 486.16 +3.30 S 2,840 72.14
F 10.640+ 0.078 270.26 + 1.98 T 4,750 120.65
G 6.800 172.7 U 0.281 7.14
H 5.265 + 0.065 133.73+ 1.65 \% 4.750 120.65
J 0.750 + 0.010 19.05+0.25 AA  b375 136.5
K 25.000+0.125 635.00+3.18 AB 2250 57.15
L 15.750 min 400.0 min AC 1500 38.10
M 6.625 + 0.025 168.28 + 0.64
Millimetre dimensions have been derived from inches.
K390, page 9
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Outline Notes

1. Collector water connections. 3/g-inch 'Yorkshire’ fittings with male %-inch
B.S.P. parallel thread suitable for use with 3g-inch ‘Yorkshire' cup and
leather connector and 'O’ ring type no. 0S.10 (B.S.1806:1951).

The collecwor water jacket seats on to ‘O’ ring type no. 0S.32 (B.S.1806:
1951) 0.210 inch (5.33mm) thick.

2. Concentricity and length of collector are such that it will fit into collector
gauge shown on page 7.

3. Parallel tolerance 0.040 inch {1.02mm) wide. Datum-reference plane A
(B.S.308:1953).

4. No diameter over this length will exceed the diameter of the cathode
insulator.

5. Body water connections, Y%-inch 'Yorkshire’ cone fitting with male
3/g-inch B.S.P. parallel thread.

+ K390, page 10
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OUTLINE FOR FOCUS MOUNT K4001 (All dimensions nominal)
4 LIFTING POINTS

2317A

Q

1

—E— (F)DiA.
. H
ooy pemmnd
- : OLY
i )
i :}".\ ELECTRICAL
® ! [: i F—— CONNECTIONS
= :
5 (.2) g‘\’:\\wmsn
! H CONNECTIONS
I i i [ 3/8 BS.P
e/ )
° f - \9\
da)m ©o. C\>> ) / ®oia. ©)oia.
° — /o/
© -]
Ref Inches Millimetres Ref Inches Millimetres
A 18.250 463.6 E 6.765 171.8
B 23.000 584.2 F 12.000 304.8
(o 19.250 489.0 G 7.000 177.8
D 9.030 229.4 H 13.870 352.3
Miilimetre dimensions have been derived from inches.
K390, page 11
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OVERSEAS

REPRESENTATIVES
and DISTRIBUTORS

Argentine Republic

Australia

Austria

Belgium,
Luxembourg,

Congolese Republic,
Katanga and Ruanda

Brazil

Canada

China

Colombia

Denmark

Eastern Europe:
Albania, Bulgaria,
Czechoslovakia,
German Democratic
Republic, Hungary,
Poland, Rumania
and Y ugoslavia

English Electric Marconi
Argentina S.R. L.

GEC—Eliott Automation
Pty. Ltd.

William Pattermann,
Rudolfinergasse 18

SAIT Electronics

Camera Tubes: Brazileira de
Comercio Exterior Ltda.
{(BRASCOM)

Other Products: Staub S.A.

English Electric Valve North
America Ltd.

Marconi (China) Ltd.

Representaciones y Promociones
Industriales Ltda.

Sophus Berendsen A/S

F. A. Bernhardt G.m.b.H.,
Isoppgasse 23,
Mauer, A—1238

Buenos Aires

Artarmon, NSW

Vienna XX

Brussels

Sao Paulo

Sao Paulo

Rexdale, Ontario

Hong Kong

Bogota

Copenhagen

Vienna XXIII,
Austria

November 1971
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Finland

France

[ ]
German Federal
Republic

Greece
lceland

India

Iraq

Italy

Japan

Korea

Kuwait
Malaysia (East)

Malaysia (West)

Mexico

Netherlands

New Zealand

Norway

Pakistan

Insinddritoimisto Oy Aseko Ab

Tranchant Electronique

Willy List,
Franz-Rucker-Allee 42

Telectrotec
Orka Ltd.

Associated Instrument

Manufacturers (India) Private Ltd.

Leon Kouyoumdjian and Co.

Marconi Italiana S.p. A

Cornes and Co. Ltd.
Korea Electric Co. Ltd.
Fager Development Est.
GEC of Singapore Ltd.

GEC of Malaysia
Sdn. Berhad.

Agencias Canadenses Y
Occidentales S.A, (ACOSA)

SAIT Electronics Nederland

Amalgamated Wireless
(Australasia) N.Z. Ltd.

Norsk Marconikompani A/S

International Industries Ltd.

Helsinki

Paris, Lyon,
Toulouse and
Rennes

6 Frankfurt-am-
Main-90

Athens
Reykjavik

Bombay, Calcutta,
Madras and New
Delhi

Baghdad

Genoa, Milan and
Rome

Osaka and Tokyo
Seoul

Kuwait
Singapore

Kuala Lumpur

Mexico 4, D.F.

Rotterdam

Auckland,
Christchurch and
Wellington

Oslo

Karachi, Lahore
and Dacca

Overseas Representatives, page 2
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Peru

Portugal
Saudi A;rabia

Singapore

South Africa,
Botswana, Lesotho,
Mozambique

and Swaziland

Spain

Sweden
Switzerland
Syria
Thailand

Trinidad & Tobago,
and Guyana

Turkey

United States of
America

Uruguay
Venezuela

Vietnam

Fernando Ezeta B, Casilla 3061

MEDITROM, Comercial de
Equipamentos Técnicos S.A.R.L.

United Saudi Trading Est.
(UNISAT)

GEC of Singapore Ltd.

Marconi (South Africa) Ltd.

Europea de Electronica S.A.
(Eurotronica S.A.)

Svenska Radio AB
GEC—Woods AG
Attar Brothers Co. (Engineering)
Vichien Pathana Ltd. Partnership

Telecomm Ltd.

Ratel Radio Telecommunication
Co. Ltd.

Camera Tubes: English Electric
Valve North America Ltd.,
1051 Clinton Street

General Distributors: Calvert
Electronics International Inc.

Pellmar S.A.
Marconi de Venezuela C.A.

International Group Ltd.

Lima

Lisbon

Riyadh

Singapore

Benoni

Madrid

Stockholm
Zurich
Damascus
Bangkok

Port-of-Spain,
Trinidad

Istanbul

Buffalo, N.Y.

New York and
Santa Clara, Calif.

Montevideo
Caracas

Saigon

Overseas Representatives, page 3
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QUICK REFERENCE TABLES
AND EQUIVALENTS INDEX

CW AMPLIFIER KLYSTRONS
FOR TELEVISION SERVICE

CW AMPLIFIER KLYSTRONS FOR
TROPOSPHERIC SCATTER SERVICE

PULSE AMPLIFIER KLYSTRONS
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