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QUICK REFERENCE
DATA

HYDROGEN
THYRATRONS

GLASS ENVELOPE TYPES

Peak Peak

output Heating forward

power factor voltage ToteT
EEV max max max ag=1]
Type Description (MW) (V.A.p.p.s.) (kV) ~
6587 Triode 2.0 3.9x10° 16 .
8503 Triode 2.6 3.9x10° 16 ZI3
CX1140 Tetrode 12.5 9.0 x 10° 25 TLIT
CX1159 Tetrode 16.5 14 x 10° 33 SO
CX1191 Tetrode 3.2 5.0 x 10° 16 Eou
CX1191A  Tetrode 6.25 6.25 x 10° 25 D
CX1191D  Tetrode 8.0 8.0 x 10° 3z e
FX227 Triode 0.06 0.36 x 10° Chs -
FX297 Triggered diode, p.i.v. 25 kV max. T
FX2501 Triode 2.0 3.9 x 10° 2 =

FX2503 Triggered diode, p.i.v. 33 kV max. N

FX2505 Triode 0.5 2.8 x 10° -

FX2517  Triode 0.5 28x10° =

FX2519A/ )

5949A Triode 6.25 6.25 » 1C° =

FX2525 Triode 1.6 3.0 x 127 : :
FX2530/

6777 Triode 0.34 2.5« T T7 I




CERAMIC ENVELOPE TYPES

Peak Peak Peak

output Heating forward anode

power factor voltage current
EEV max max max max
type® Description (MW) (V.A.p.p.s.) (kV) {A)
CX1154  Tetrode 50 30x10° 40 3000
CX1154B  Double ended 50 30 x 10° 35 3000
CX1157  Tetrode 35 7.0x 10° 20 350
CX1164  Tetrode 2.1 7.0x 10° 12 350
CX1168  Two-gap tetrode 100 70 x 10° 80 3000
CX1168B  Double ended 88 60 x 10° 70 3000
CX1171 Three-gap tetrode 150 70 x 10° 120 3000
CX1171B  Double ended 130 60 x 10° 1086 3000
CX1174  Tetrode 120 60 x 10° 40 6000
CX1174B  Double ended 100 60 x 10° 35 6000
CcX1175 Two-gap tetrode 200 140 x 10° 80 6000
CX1175B  Double ended 175 120 x 10° 70 6000
cX1177 Tetrode 0.9 4.0x 10° 12 150
CX1180  Tetrode 12.5 12.5 x 10° 25 1000
CX1192 Three-gap tetrode 360 140 x 10° 120 6000
CX1192B Double ended 260 120 x 109 105 6000
CcX1193 Four-gap tetrode 400 140 x 10° 160 6000
CX1193B  Double ended 350 120 x 10° 140 6000
CX1199 Four-gap tetrode 200 70 x 10° 160 3000
CX1199B  Double ended 175 60 x 10° 140 3000
CX1535 Pentode 12,5 500 x 10° 25 1000
CX1536 Two-gap tetrode 350 300 x 10° 70 10 000
FX2507/ .
8613 Triode 4.0 10% 10 16 500
FX2531 Triode 1.2 7.2x10° 16 150




METAL ENVELOPE TYPES — Pulse Modulator Service

Peak Peak Peak

output Heating forward anode

power factor voltage current
EEV ® max max max max
type Description (MW) (V.A.p.p.s.} (kV) {A)
CX1526  Tetrode 100 100 x 10° 70 3500
CX1526A  Tetrode 70 70 x 10° 40 3500
CX1527A  Tetrode 200 200 x 10° 40 10 000
CX1528 Tetrode 70 70 x 10° 40 3500
CX1529 Tetrode 200 200 x 10° 40 10 000

METAL ENVELOPE TYPES — Inverter Service

Average Peak
Qutput Peak anode anode
power anode current current
EEV per pair voltage max max
type Description (kW) (kV) (A) (A)
CX15268B  Tetrode 320 40 20 40

CX1527B  Tetrode 1000 40 60 120




6587

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled triode thyratron, positive grid, for pulse operation. A
hydrogen reservoir is incorporated. The tube is ruggedized to meet the
requirements of airborne applications. Environmental tests applied to the
tube comply with those of the CV6022 specification and include linear
acceleration at 12g, and vibration at Y%g minimum acceleration and 150Hz
frequency or at the frequency of maximum resonance in the range between
10 and 160Hz.

The tube complies with MIL-E-1/10486.

Peak forwardanodevoltage . . . . . . . . . 16 kV max
Peak anode current . . . . . . . . . . 325 A max
Average anode current . . . . . . . . . . 225 mA max
Ancde heating factor . . . . . . . . . 39x10° V.A.p.p.s max
Peak outputpower . . . . . . . . . . . . 20 MW max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . oxide coated
Heatervoltage . . . . . . . . . . . . . B.3+7%% \%
Heatercurrent . . . . . . . . . . . . . 1086 A
Tube heating time (minimum) . . . . . . . . 30 min
Mechanical

Overall length - . . . . . . . . . 7250inches (184.2mm) max
Overall diameter e 2.563 inches (65.1mm) max
Net weight e e e 12 ounces (340g) approx
Mounting position . . . . . . . . . . . . . . any
Clamping . . . . . . . . . .. see note 1
Base . - . . . . . . . . . . . . . . . . BAD,bayonet
Topcap . . . . . . . L L s B.S.448-CT3
Cooling e s, natural

February 1972



PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS {(Absolute values)

Min Max

Anode
Peak forward anode voltage (see note 2) . . — 16 kV
Peak inverse anode voltage (see note 3) . . — 16 kV
Peak anode current . . . . . . . . . — 325 A
Average anode current . .- 225 mA
Rate of rise of anode current (see note 4) R 1500 Alus
Anode heating factor — 39x10° V.Apps.
Grid
Unloaded grid drive pulse voltage

(seenoteb) . . . . . . . . . 200 — \%
Grid pulse duration .o .. . 20 — s
Rate of rise of grid puise (see note 4) . . 180 — V /us
Peak inverse gridvoltage . . . . . . . — 200 V
Loaded grid bias voltage . . . .. 0 —120 \Y
Forward impedance of grid drive cwcunt L. = 500 Q
Cathode
Heatervoltage . . . . . . . . . . . B83+7%% \%
Tube heatingtime . . . . . . . . . 30 — min

Environmental

Environmental performance . . . . . . . . . . . . see note 6
Ambient temperature . . . . . . . —50 +90 °C
Altitude e e = 10 000 ft

— 3 km

CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage

for conduction (see note 7) . — 0.3 1.0 kV
Anode delay time (see notes

7 and 8) o — 0.3 0.65 us
Anode delay time drift (see notes

7 and 9) R .= 0.05 0.1 us

Time jitter (see notes 7 and 10) .= 3.0 5.0 ns
Recovery time . . . see note 11 and curves
Heater current (at 6. 3V) .. . 9686 10.6 11.6 A
Additional tests . . . . . . . . . . . . . . . . seenotel2

<6587, page 2
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NOTES

1.

The tube should preferably be clamped by the base only. Any clamps
used on the bulb must not extend beyond 4% inches (108 mm) above
the top of the base and should be made from material of low thermal
conductivity.

This is the maximum forward hold-off voltage imposed on the thy-
ratron in a pulse modulator circuit. Tubes are tested at 18kV peak
forward anode voltage, with the charging reactor inductance and pulse
forming network capacitance resonant at 1000p.p.s. For instantaneous
starting applications the maximum permissible peak forward voltage is
13.5kV; this must not be reached in less than 0.04 second and there
must be no overshoot.

In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 5.0kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 756% of the pulse amplitude.

Measured with respect to cathode potential.

All tubes are subjected to an acceleration of 10g at 50Hz before testing.
In addition, samples are tested under the following conditions:

(a) Linear Acceleration 12g (min) is applied and maintained for 1
minute at right angles to and in each direction along the major
axis of the tube. A heater voltage of 6.3V is applied during the
test.

{b) Resonance Search Vibration is applied in two mutually per-
pendicular directions, one of which is parallel to the longitudinal
axis of the tube. The frequency is swept at a rate not exceeding
one octave per minute between 10 and 150Hz, with accelerations
of %g (min). All resonances detectable visually or electrically are
noted for information and also for use in test (c). Normal
operating voltages are applied during the test.

{c) Vibration Fatigue Each tube is subjected to vibration for two
periods of ten hours. In one period the direction of vibration is
parallel to the longitudinal axis of the tube, and in the other the
direction is perpendicular to the longitudinal axis of the tube.

6587, page 3



10.

11.
12.

The acceleration is 7%g and the frequency is that of the strongest
resonance detected during the resonance search. |f no resonances
were detected in the search, then a frequency of 160Hz is used.
A heater voltage of 6.3V is applied during the test.

e
Tubes must pass operational tests after the above procedure has been

completed.

The typical figures are obtained on test using conditions of minimum
grid drive. |mproved performance can be expécted by increasing the
grid drive.

The time interval between a point on the leading edge of the unloaded
grid pulse at 26% of the pulse amplitude and the point where anode
conduction takes place.

Normally taken as the drift in delay time over a 5-minute run at full
ratings between the second and seventh minutes of operation.

The variation of firing time measured at 50% of current puise ampli-
tude.

The recovery characteristics are controlled on a sampling basis.

In addition to operational testing at pulse repetition rates of 800 and

1000p.p.s. on all tubes, an additional test at 2500p.p.s., 12.bkV, is
performed on a sampling basis.

X-RAY WARNING

X-rays are emitted by the 65687 from the region of the anode, but the
radiation is usually reduced to a safe level by the metal panels of the equip-
ment in which the tube operates.

‘6587, page 4



MAXIMUM RECOVERY CHARACTERISTICS
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OUTLINE (All dimensions without limits are nominal)

3650

? —» (DDA

4 PINS (E)DiA.

A (B)bia.
BASE B4D
? WITH BAYONET

| J U (JEDEC A4-18)
Ref Inches Millimetres Pin Element
A 7.000 + 0.250 177.8+6.4 1 Grid
B 2.563 max 65.10 max 2 Heater, cathode
C 0.375 min 9.53 min 3 Heater
D 0.566 + 0.007 14.38+0.18 4 Cathode
E 0.187 + 0.003 4,750 + 0.076 Top cap Anode
F 1.000 25.40
G 0.562 14.27
H 0.750 19.05
J 0.625 15.88
Millimetre dimensions have been derived
from inches.
©b87, page 6 English Electric Valve Company Limited

Chelmsford, Essex, England



8503

HYDROGEN
THYRATRON

Service Type CV6022

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled triode thyratron, positive grid, for pulse operation. A
hydrogen reservoir is incorporated. Electrically superior to 5C22 and rugged-
ized to meet the requirements of airborne applications. Environmental tests
applied to the tube include linear acceleration at 12g, and vibration at %g
minimum acceleration and 150Hz frequency or at the frequency of maximum
resonance in the range between 10 and 150Hz.

Peak forwardanodevoltage . . . . . . . . . 16 kV max
Peak anode current Coe e 326 A max
Average anode current e e 250 mA max
Anode heating factor . . . . . . . . . 39x10° V.Ap.p.s. max
Peak output power . . . . . . . . . . . . 26 MW max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . oxide coated
Heatervoltage . . . . . . . . . . . . . 6.3+x75% \%
Heatercurrent . . . . . . . . . . . . . 106 A
Tube heating time (minimum} . . . . . . . . 30 min
Mechanical

Overall length . . . . . . . . . . 8750 inches {222.3mm) max
Overall diameter e 2563 inches (65.1mm) max
Net weight L 12 ounces (350g) approx
Mounting position . . . . . . . . . . . . ... L. any
Clamping . . . . . . . . . . . . ... see note 1
Base ... . . . . . . . . . . . . . . . BAD,bayonet
Top cap .. . ... . . . . . . . . . . . .Bsd448cCT3
Cooling e natural

February 1972



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward an®de voltage (see note 2)
Peak inverse anode voltage (see note 3)
Peak anode current

Average anode current

Rate of rise of anode current (see note 4)
Anode heating factor

Grid
Unloaded grid drive pulse voltage
(see note b)
Grid pulse duration
Rate of rise of grid pulse (see note 4)
Peak inverse grid voltage
L oaded grid bias voltage .
Forward impedance of grid drive urcwt

Cathode

Heater voltage
Tube heating time

Environmental

Environmental performance
Ambient temperature
Altitude

CHARACTERISTICS
Min

Critical d.c. anode voltage

for conduction (see note 7) . —
Anode delay time (see notes

7 and 8) . L. =
Anode delay time drift (see

notes 7 and 9) Lo .-
Time jitter (see notes 7 and 10) . =
Recovery time

Heater current (at63\/) oL -9.6

Additional tests

Min Max
— 16 kV
— 16 kV
— 325 A
— 250 mA
— 1500 A/us
— 39x10° V.Apps.
200 — \Y
.20 — s
180 — V/us
— 200 \
0 —120 \%
50 500 Q
6.3+ 7%% \%
3.0 — min
o .. see note 6
—50 +90 °C
— 10000 ft
— 3 km
Typical Max
0.3 1.0 kV
0.3 0.65 S
0.05 0.1 s
3.0 5.0 ns
.o see note 11 and curves
10.6 1.6 A
see note 12

* 8503, page 2



NOTES

1.

The tube should preferably be clamped by the base only. Any clamps
used on the bulb must not extend beyond 4% inches (108mm) above
the top of the base and should be made from material of low thermal
conductivity.

This is the maximum forward hold-off voltage imposed on the thy-
ratron in a pulse modulator circuit. Tubes are tested at 18kV peak
forward anode voltage, with the charging reactor inductance and pulse
forming network capacitance resonant at 1000p.p.s. For instantaneous
starting applications the maximum permissible peak forward voltage is
13.5kV; this must not be reached in less than 0.04 second and there
must be no overshoot.

In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 5.0kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 76% of the pulse amplitude.

Measured with respect to cathode potential.

All tubes are subjected to an acceleration of 10g at 50Hz before testing.
In addition, samples are tested under the following conditions:

(@) Linear Acceleration 12g (min) is applied and maintained for 1
minute at right angles to and in each direction along the major
axis of the tube. A heater voltage of 6.3V is applied during the
test.

(b) Resonance Search Vibration is applied in two mutually per-
pendicular directions, one of which is parallel to the longitudinal
axis of the tube. The frequency is swept at a rate not exceeding
one octave per minute between 10 and 150Hz, with accelerations
of %g (min). All resonances detectable visually or electrically are
noted for information and also for use in test (c). Normal
operating voltages are applied during the test.

(c)  Vibration Fatigue Each tube is subjected to vibration for two
periods of ten hours. In one period the direction of vibration is
parallel to the longitudinal axis of the tube, and in the other the
direction. is perpendicular to the longitudinal axis of the tube.

8503, page 3



10.

11.
12.

The acceleration is %g and the frequency is that of the strongest
resonance detected during the resonance search. [f no resonances
were detected in the search, then a frequency of 150Hz is used.
A heater voltage of 6.3V is applied during the test.

L]
Tubes must pass operational tests after the above procedure has been

completed.

The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

The time interval between a point on the leading edge of the unloaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

Normally taken as the drift in delay time over a b-minute run at full
ratings between the second and seventh minutes of operation.

The variation of firing time measured at 50% of current pulse ampli-
tude,

The recovery characteristics are controlled on a sampling basis.

In addition to operational testing at pulse repetition rates of 800 and
1000p.p.s. on all tubes, an additional test at 2600p.p.s., 12.5kV, is
performed on a sampling basis.

X-RAY WARNING

X-rays are emitted by the 8503 from the region of the anode, but the
radiation is usually reduced to a safe level by the metal panels of the equip-
ment in which the tube operates.

° 8503, page 4



MAXIMUM RECOVERY CHARACTERISTICS
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OUTLINE (Al dimensions without limits are nominal)

39208 ‘ 4—1 | —(D)DlA.

4 PINS (F) DiA.
oN (G) PC.DIA.

(8o

BASE - B4D
WITH BAYONET
(JEDEC A4-18)

Ref  Inches Millimetres Pin Element
A 8.500 + 0.250 2159+ 6.4 1 Grid
B 2.563 max 65.10 max 2 Heater, cathode
c 0.375 min 9.53 min 3 Heater
D 0.566 + 0.007 14.38+0.18 4 Cathode
E 0.625 15.88 Top cap Anode
F 0.187 + 0.003 4,750 + 0.076
G 1.000 25.40
H 0.562 14.27
J 0.750 19.05
Millimetre dimensions have been derived
from inches.
* 8503, page 6 English Electric Valve Company Limited

Cheimsford, Essex, England



CX1140

HYDROGEN
THYRATRON

Service Type CV8563
The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled tetrode thyratron, featuring low jitter and low anode delay
time drift. Suitable for use at high pulse repetition rates, in parallel for
switching higher powers, or for switching long pulses. A reservoir operating
from the cathode heater supply is incorporated. The CX1140 replaces many
less sophisticated thyratrons of similar rating when used with base adaptors
obtainable from EEV. Details of these adaptors are given on page 5.

Peak forward anode voltage . . . . . . . . . 25 kV max
Peak anode current (see page 2) . . . . . . 1000 A max
Average anode current e . 125 A max
Anode heating factor . . . . . . . . . 9 0x10° V.A.p.p.s. max
Peak output power . . . . . . . . . . . . 1256 MW max
GENERAL
Electrical
Cathode (connected internally to mid-point of heater) . . oxide coated
Heater voltage . . . . . . . . . . . . . 6 3+5% \%
Heater current . . o 22 A
Tube heating time (m|n|mum) . . . . . boO min
Inter-electrode capacitances (approxmate)

anode to grid 2 {grid 1 and cathode not connected) 13 pF

anode to grid 1 (grid 2 and cathode not connected) 7.5 pF

anode to cathode (grid 1 and grid 2 not connected) 26 pF
Mechanical
Overall length . . . . . . . . . .12500 inches {317.5mm) max
Overall diameter . . . . . . . . . 3312inches (84.12mm)} max
Net weight .. N ) pounds (0.7kg) approx
Mounting position (see note 1) e ) any
Base L e . pln spacmg as B5F;

) meta! shell with micalex insert

Topcap (seenote2) . . . . . . . . . . . . . B8.5.448CT3
Cooling e e natural
©® 1975 English Electric Valve Company Limited July 1975

Supersedes January 1972 Issue



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward aRode voltage (see note 3)
Peak inverse anode voltage (see note 4)
Peak anode current .

Peak anode current (pulse repemnon rate

limited to 60p.p.s. max)
Average anode current

Rate of rise of anode current (see note 5)

Anode heating factor

Grid 2

Unloaded grid 2 drive pulse voltage
(see note 6) . A

Grid 2 pulse duration

Rate of rise of grid 2 pulse (see note 5)

Grid 2 pulse delay .

Peak inverse grid 2 voltage

Loaded grid 2 bias voltage

Forward impedance of grid 2 drn\}e CII’CUI'[

Grid 1 — D.C. Primed (See note 7)

D.C. grid 1 unloaded priming voltage
D.C. grid 1 priming current .

Grid 1 — Pulsed
Unloaded grid 1 drive pulse voltage
{see note 6)
Grid 1 pulse duration .
Rate of rise of grid 1 pulse (see note 5)
Peak inverse grid 1 voltage
Loaded grid 1 bias voltage
Peak grid 1 drive current

Cathode

Heater voltage
Tube heating time

Environmental

Ambient temperature
Altitude

Min Max
— 25 kV
— 25 kV
— 1000 A
— 2000 A
— 1.26 A
— 5000 Alus

— 90x10° V.Apps.

200 1000 \%
1.0 —
1.0 — kV/us
05 3.0 us
— 450 \
—50 —150 \%
50 800 Q
75 150 V
50 100 mA
300 1000 \%
2.0 — Ms
1.0 — kV/us
- 450 Vv
Lo see note 8
0.3 1.0 A
6.3+ 5% \%
5.0 — min
—50 +90 °c
— 10 000 ft
— 3 km

* CX1140, page 2



CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction (see note9) . . — 05 2.0 kV
Anode delay time (see

notes9and 10) . . . . . — 0.15 0.25 us
Anode delay time drift (see

notes9,11and 12) . . . . — 20 50 ns
Time jitter (see notesQ and 12) . — 1.0 5.0 ns
Recovery time . . . . . . . . . . . . seenote13andcurves
Heater current (at 6.3V) . . . 18 22 25 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 7)

D.C. forward anode voltage . . . . . . . . . . . 25 kV max
Peak anode current . . . . . . . . . . . . 15 000 A max
Product of peak current and pulse length . . . . . . 06 Asmax
Repetition frequency . . . . . . . . . . . 1pulse per 10s max
NOTES

1. Clamping is only permissible by the base.
2. A large area anode connector EEV type MA360 is recommended.

3. The maximum permissivle peak forward voltage for instantancous
starting is 20kV and there must be no overshoot.

4. The peak inverse voltage must not exceed 10kV for the first 25
microseconds after the anode pulse.

5. This rate of rise refers to that part of the leading edge of the pulse
between 25% and 76% of the pulse amplitude.

6. Measured with respect to cathode. |n certain cases the maximum drive
pulse voltage may be exceeded without damage to the tube; a maximum
value of 2.5kV is then recommended. When grid 1 is pulise driven, the
last 0.2bus of the top of the grid 1 pulse must overlap the corres-
ponding first 0.25us of the top of the delayed grid 2 pulse.

CX1140, page 3



10.

1.

12.

13.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse d‘riven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing the grid
drive.

The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

For equipment where jitter and anode delay time drift are not import-
ant, the tube may be triggered by applying a single pulse to grid 2 and
connecting grid 1 to grid 2 via a 100pF capacitor shunted by a 10M£2
resistor. These components are incorporated in adaptor assemblies
MAQ92 and MA179 (see page 5).

The recovery characteristics are controlled on a sampling basis.

X-RAY WARNING

X-rays are emitted by the CX1140 from the region of the anode, but the
radiation is usually reduced to a safe level by the steel panels of the equip-
ment in which the tube operates.

* CX 1140, page 4



ADAPTOR ASSEMBLIES

In addition to standard top cap connectors and base sockets, a number of
adaptor assemblies are available from English Electric Valve Company Ltd.
They assist in the replacement of other types of thyratron by CX1140, as
indicated below.

MA91 For replacing GHT3/CV5721.

A five-contact socket fitted with flexible leads and terminal tags, and mounted
on an insulating base plate. it provides a conversion from base to flange type
mounting.

MA92 For replacing 1754/5948 (CV3518).

Similar to MA91 but incorporates an RC network and is designed for use
with CX1140 where a single pulse drive and flying lead connections are
required. Where CX1140 and MA92 replace 1754/5948 (CV3518), it should
be noted that no lead is provided for a hydrogen reservoir connection as the
CX 1140 does not require a separate supply.

MA179 For replacing 1754/5948 and with tube clamping.

A five-contact socket with flexible leads and terminal tags, mounted on an
insulating base plate; it is fitted with a base clamp. It incorporates an RC
network and is designed for use with CX 1140 where a single pulse drive and
flying lead connections are required.

See page 6 for conversion of 5949/1907 or 5949A socket to use CX1140.

Further information is contained in the leaflet ‘Accessories for Hydrogen
Thyratrons'.

CX1140, page 5



Conversion of 5949/1907 or 5949A socket to use CX1140/CV8563

1) View of 5949/1907 or 5949A socket from underneath

30818

CATHODE RESERVOIR

HEATER HEATER

2) View of 5949/1907 or 5949A socket modified to use CX1140

GRID §0.1M

% 1000pF

CATHODE

RESERVOIR LEAD
ISOLATED

HEATER HEATER

3)  Conversion Procedure

The following components are required; they should be rated to with-

stand the existing grid drive power.

One 0.1M£2 resistor.

One 1000pF mica capacitor.

a) Remove reservoir lead from pin 4 and isolate.

b) Connect the 0.1MQ resistor and 1000pF capacitor in parallel
between pins 3 and 4.

c) Plug in CX1140.

*CX1140, page 6



MAXIMUM RECOVERY CHARACTERISTICS
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Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

OUTLINE (All dimensions without limits are nominal)

? e

28718

.

(B)DA.

—(3)DIA.

Ref Inches Millimetres
A 12.000 + 0.500 304.8+12.7
B 3.312 max 84.12 max

C 8.500 + 0.500 2159+ 12.7
D 0.500 min 12.70 min

E 0.566 + 0.007 14.38 £ 0.18
F 0.187 + 0.003 4.750 + 0.076
G 1.250 31.75

H 1.937 49.20

J 3.062 + 0.062 7777+ 157
K 0.770 max 19.56 max

L 0.073 max 1.85 max

M 0.575 min 14.60 min

N 0.260 max 6.60 max

Millimetre dimensions have been derived

from inches.

5 PINS (F) DIA.

BASE PIN SPACING
AS BSF. METAL SHELL

/ WITH MICALEX INSERT

Reservoirs
{internal)
Pin Element
1 Heater
2 Cathode, connected inter-
nally to heater mid-point
3 Grid 2
4 Grid 1
5 Heater

Top cap Anode

* CX1140, page 8

English Electric Valve Company Limited

Chelmsford, Essex, England



CX1154

DEUTERIUM-FILLED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled tetrode thyratron with ceramic/metal envelope, featuring
low jitter, firing time and drift. Suitable for switching high power at high
pulse repetition rates or for switching long pulses. A reservoir operating from

a separate heater supply is incorporated.

Peak forward anode voltage

Peak anode current (see page 2) .
Average anode current

Anode heating factor

Peak output power

GENERAL

Electrical

Cathode (connected internally to one end of heater)

Cathode heater voltage

Cathode heater current

Reservoir heater voltage {see note 1)
Reservoir heater current

Tube heating time (minimum)
Anode to grid 2 capacitance

Mechanical
Seated height

Clearance required below mountmg flange

Overall diameter {mounting flange) .
Net weight

. 40 kV max
3000 A max
.. 30 A max
30 x 10° V.A.p.p.s. max
50 MW max

. oxide coated

6.3+ 5% \Y
215 A
5.0 Y,
7.0 A
.. 15 min
15 10 20 pF

6.500 inches (165.1mm} max
.- 2.000 inches (60.8mm) min
4.375 inches {(111.1Tmm) nom

4 pounds {1.8kg) approx

Mounting position (see note 2) any
Tube connections see outline
©® 1975 English Electric Valve Company Limited June 1975

Supersedes February 1973 lIssue



Cooling e forced-air or liquid

Forced-air e e . see note 3
Liquid . . . . S 0|I or coolant immersion
Maximum temperature of envelope .. 200 °c

Natural ambient®*cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward anode voltage (see note 4) . . — 40 kV
Peak inverse anode voltage (see noteb) . . — 40 kV
Peak anode current . . . . e 3000 A
Peak anode current (pulse repet|t|on

rate limited to 60p.p.s. max) L. = 4000 A
Average anode current .o .. = 3.0 A
Rate of rise of anode current (see notes

6and 7) — 5000 Alus

Anode heating factor 30x10°  V.Ap.ps.

Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8 . . . . . . . . . 200 1000 Y,
Grid 2 pulse duration . . . .. 1.0 — us
Rate of rise of grid 2 pulse (see note 7) .. 10 — kV/us
Grid 2 pulsedelay . . . . . . . . . 0b 3.0 S
Peak inverse grid 2 voltage . . .. = 450 \%
Loaded grid 2 bias voltage (see note 9) . =50 —200 v
Forward impedance of grid 2 drive circuit . 50 1000 Q

Grid 1 — D.C. Primed (See note 10)

D.C. grid 1 unloaded primingvoltage . . . 7b 150 \%
D.C.grid 1 primingcurrent . . . . . . 75 150 mA

*CX 1154, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed Min Max
Unloaded grid 1 drive pulse voltage

(seenote8) . . . . . . . . . . 300 1000 \%
Gridy 1 pulse duration . . .. .20 — s
Rate of rise of grid 1 pulse (see note 7) .. . 10 —_ kV/us
Peak inverse grid 1 voltage . . . . . . . — 450 \
Loaded grid 1 biasvoltage . . . . . . . . . see note 11
Peak grid 1 drivecurrent . . . . . . . . 03 1.0 A
Cathode
Heater voltage . 6.3+ 5% vV
Heatingtime . . . . . . . . . . . . 16 — min
Reservoir
Heater voltage (seenote1) . . . . . . . 45 6.5 Y
Heatingtime . . . . . . . . . . . . 15 — min
Environmental
Ambient temperature . . . . . . . . —B0 +90 °c
Altitude . . . . . . . . . . . . . = 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12} . . — 0.5 1.0 kV
Anode delay time (see notes

12 and 13} .o .. = 0.1 0.25 us
Anode delay time drift (see

notes 12 and 14) L. = 15 50 ns
Time jitter (see note 12) . . . — 1.0 5.0 ns
Cathode heater current (at 6.3V) 18 215 25 A
Reservoir heater current

fatbov) . . . . . . . B0 7.0 9.0 A
RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 10)
D.C. forward anode voltage . 35 kV max
Peak anode current . 15 000 A max
Product of peak current and pulse Iength 0.1 A.s max

Repetition frequency

1 pulse per 10s max

CX1154, page 3



NOTES

1.

10.

1.

12.

The reservoir heater must be decoupled with a suitable capacitor to
avoid damage by spike voltages. The recommended reservoir heater
voltage is stamped on individual tube envelopes.

The tube must be mounted by means of its mounting flange.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 30kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 10kV for the
first 25 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.26us of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of 0 to
—50V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive.

* CX1154, page 4



13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

14. The drift in delay time over a period from 10 seconds to 10 minutes
*after reaching full voitage.

X-RAY WARNING

X-rays may be emitted by the CX1154 but the radiation is usuaily reduced
to a safe level by the metal panels of the equipment in which the tube
operates.

CX1154, page b



OUTLINE

23978
DIA.
~
e ANODE CONNECTION
* C L D FITTED WITH
BB 114-20 UN.C. SCREW
o
| |
RN A D —
GRID 2 CONNECTION
A FITTED WITH
8-32UN.C. SCREW

MOUNTING FLANGE
/ SEE NOTE 1
1 I

= ——

E) SEE NOTE 2
R oy s § sso— — e
DIA. SEE NOTE 3 GRID 1(GREEN)
3
CATHODE

HEATER (YELLOW)

(B)DiA. %

3 LEADS

(8)LoNG

RESERVOIR
HEATER (RED)

6 HOLES (J) DIA.
ON @ P.C.DIA.

*« CX1154, page 6



Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres
A s 6.500 max 165.1 max

B 4,375 111.1

C 4.000 101.6

D 0.100 254

E 2.000 min 50.80 min

F 2.750 max 69.85 max
G 6.000 152.4

H 0.250 6.35

J 0.256 6.50

K 3.750 95.25

L 3.375 85.73

Millimetre dimensions have been derived from inches
except dimension J.

Outline Notes

1. The mounting fiange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 2.000 inches {560.80mm) must be allowed below

the mounting flange.

3. The recommended mounting hole is 2.875 inches (73.03mm) diameter.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1154, page 7
Chelmsford, Essex, England



CX1154B

DOUBLE ENDED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, double ended high voltage thyratron with ceramic/metal
envelope, featuring low jitter, firing time and drift. Suitable for switching
high power and for switching long pulses.

Reservoirs are incorporated, operating from separate heater supplies. The
tube is electrically symmetrical, with identical cathode and grid assemblies at
both ends; the flange electrode which is positive when the tube is triggered is
referred to as the anode.

Peak forward anodevoltage . . . . . . . . . 35 kV max
Peak anode current (seepage 2) . . . . . . . 3000 A max
Average anodecurrent . . . . . . . . . . . 30 A max
Anode heating factor . . . . . . . ., . 30x10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . B0 MW max
GENERAL

Electrical

Cathodes {connected internally to one end

of associated heater) . . . . . . . . . . . . . oxidecoated
Cathode heater voltage (eachend) . . . . . . . 6.3+ 5% \
Cathode heater current {eachend) . . . . . . . 215 A
Reservoir heater voltage (each end) (seenote 1) . . 5.0 Y
Reservoir heater current {eachend) . . . . . . 7.0 A
Tube heating time {minimum} . . . . . . . . 15 min
Inter-electrode capacitances,

‘anode’togrid2 . . . . . . . . . . 15t020 pF approx
©® 1976 English Electric Valve Company Limited October 1976

Supersedes September 1975 tssue



Mechanical

Seated height (flange to flange) .
Clearance required below flanges
Overall diameter .

Net weight . . e . .
Mounting position (see note 2)
Tube connections

Cooling

Forced-air .
Liquid . .
Maximum temperature of envelope

9.906 inches (251.6mm) nom
. 2.000 inches {60.8mm) min
4.375 inches {111.1mm) nom
2.5kg (5.5 pounds) approx

. any

see outline

. forced-air or liquid

. . see note 3
. oH or coolant immersion
. 200 °C

Natural ambient cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
otl or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE (See note 4)
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward or inverse anode
voltage (see note 5)

Peak anode current . .

Peak anode current {pulse repetltlon
rate limited to 60p.p.s. max) .

Average anode current . .

Rate of rise of anode current (see notes
6and 7)

Anode heating factor

Grid 2

Unloaded grid 2 drive pulse voltage
(see note 8) e ..

Grid 2 pulse duration

Rate of rise of grid 2 pulse (see note 6)

Grid 2 pulse delay

Peak inverse grid 2 voltage

Loaded grid 2 bias voltage

Forward impedance of grid 2 drlve circuit

Min Max
- 35 kV
— 3000 A
- 4000 A
— 3.0 A
- 5000 Alus
—  30x10°  V.Ap.ps
200 1000 \%
1.0 — MS
1.0 - kV/us
05 3.0 s
— 450 \Y
-50 -200 \%
50 1000 Q

{CX1154B, page ?



MAXIMUM AND MINIMUM RATINGS — continued

Min Max

Grid 1 — D.C. Primed (See note 9)
D.C. grid 1 unloaded priming voltage . . . 75 150 \Y
D.Cegrid 1 priming current . . . . . . 25 50 mA
Grid 1 — Pulsed (See note 10)
Unloaded grid 1 drive pulse voltage

(seenote8) . . . . . . . . . . 300 1000 \Y
Grid 1 pulse duration . . . . . . . . . 20 — us
Rate of rise of grid 1 pulse {seenoteB6) . . . 1.0 — kV/us
Peak inverse grid 1 voltage . . . . . . . — 450 \%
Loaded grid 1 biasvoltage . . . . . . . . . see note 11
Peak grid 1 drivecurrent . . . . . . . . 0.3 1.0 A
Cathode
Heatervoltage . . . . . . . . . . . . 63+5% Y
Heatingtime . . . . . . . . . . . . 15 - min
Reservoir
Heater voltage (seenote 1) . . . . . . . 45 6.5 \%
Heatingtime . . . . . . . . . . . . 1b — min
Environmental
Ambient temperature . . . . . . . . =50 +90 °C
Altituge . . . . . . . . . . . .. - 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12) . . . — 0.3 0.5 kV
Anode delay time (see notes

12and 13} . . . . . . . . — 0.1 0.25 us
Anode delay time drift (see

notes 12and 14) . . . . . . — 15 50 ns
Time jitter (see note 12) . . . . — 1.0 5.0 ns
Cathode heater current (at 6.3V) . 18 215 25 A
Reservoir heater current

fatbov) . . . . . . . . 6.0 7.0 9.0 A

CX1154B, page 3



RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 9)

D.C. forwardanodevoltage . . . . . . . . . . . 30 kV max
Peak anode current . . . . . . . . . . . . 15 000 A max
Product of peak current and pulse duration . . . . . . 1.0 A.smax
Repetition freqeency . . . . . . . . . . . 1pulseper 10s max
NOTES

1. The reservoir heaters must be decoupled with suitable capacitors to
avoid damage by spike voltages. The recommended voltage for each
tube is marked on the tube, and both reservoirs must be operated at the
same heater voltage.

2. The tube must be mounted by one of the cathode flanges, with flexible
connections to all other electrodes.
- 3.  Anadequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.
4. Triggered charging techniques are recommended because the tube has
a relatively long recovery time (100—200us).

5. This is the maximum hold off voltage in either direction before the
tube is triggered. The maximum permissible peak forward voltage for
instantaneous starting is 30kV and there must be no overshoot.

6. This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

7. For single shot or burst mode applications this parameter can exceed
100kA/us; the ultimate value which can be attained depends upon the
external circuit, but the heating factor must be reduced.

8. Measured with respect to the associated cathode. The tube is triggered
by pulsing the grid 2 at the negative end, while the grid 2 at the anode
(positive) end is normally connected to its associated cathode and
carries most of the forward anode current. When grid 1 is pulse driven,
the last 0.2bus of the top of the grid 1 pulse must overlap the corres-
ponding first 0.25us of the top of the delayed grid 2 pulse.

9. When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming of grid 1 at both ends is recommended for crowbar service.

10.  When pulse drive is applied to the triggered end of the tube, the grid 1
at the anode (positive) end will normally be d.c. primed.

«CX11548B, page 4



11.  D.C. negative bias voitages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode during the period between the completion of
recovery and the start of the next grid pulse.

12. o Typical figures are obtained on test using conditions of minimum grid 2
drive. Improved performance can be expected with increased grid drive.

13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

14.  The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voliage.

X-RAY WARNING

X-rays may be emitted by the CX1154B but the radiation is usually reduced
to a safe level by the metal surrounds and panels of the equipment in which
the tube operates.

SCHEMATIC DIAGRAM

T 4328

100V d.c.

SUPPLY
l +
————— WA -0
e %mé TRIGGER PULSE

-150V BIAS

i

100V d.c.
SUPPLY

!
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OUTLINE

T [ — 4326
SEE NOTE 4

ANODE FLANGE

L * * : ' e

S

GRID 2 (ANODE)
8-32UNC. SCREW

)‘/

@ SEE DiA.
NOTE 1

GRID 2
8-32U.N.C. SCREW

I 6 LEADS (J)LONG

MOUNTING FLANGE
@f / SEE NOTE 3

SEE NOTE 4

P ) ey § a— —
)

N4 RID 1 (GRE
OiA GRID 1 (GREEN)

SEE NOTE 2

RESERVOIR
HEATER ( ANODE )

CATHODE #
HEATER(VELI® 4

(B)Dla.
RESERVOIR
HEATER (RED)

ANODE

HEAT ERW

% HOLES (G)DIA. IN >
EACH FLANGE EQUALLY
SPACED ON (H) RC.DIA. - GRID 1 (ANODE)
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Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres
A e 9.906 + 0.100 251.6+ 2.54
B 4.375 111.1

C 0.100 2.54

D 4.375+ 0.062 1111+ 1.6
F 2.750 max 69.85 max

G 0.256 6.50

H 3.750 95.25

J 6.000 min 152.4 min

K 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes
1. The two flanges will be parallel within 0.059 inch (1.5mm).
2. The recommended mounting hole is 2.875 inches (73.03mm) diameter.

3. The tube must be mounted by one flange only. The flange is the connect-
ion for the cathode, cathode heater return and reservoir heater return.

4. A minimum clearance of 2.000 inches (560.80mm) must be allowed below
the flange.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no respansibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein,

English Electric Valve Company Limited CX1154B, page 7
Chelmsford, Essex, England



CX1157

HYDROGEN-FILLED
CERAMIC THYRATRON

Service Type CV6241

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled tetrode thyratron with ceramic envelope, featuring low jitter
and low anode delay time drift. Suitable for use at high pulse repetition
rates and in applications requiring ruggedness and compactness. A hydrogen
reservoir operating from the heater supply is incorporated.

Peak forward anodevoltage . . . . . . . . . 20 kV max
Peak anode current . . . . . . . . . . . 350 A max
Average anode current e 500 mMA max
Anode heating factor . . . . . . . . . 7.0x10° V.A.p.ps. max
Peak outputpower . . . . . . . . . . . . 35b MW max
GENERAL

Electrical

Cathode (connected internally to oneend of heater) . . . . oxide coated
Cathode heater voltage .. . .. . . . . . 63x7%% Vv
Cathode heater current . . . .. . . . . 171b A
Reservoir heater voltage (see note 1) ... ... B3x7%% Vv
Reservair heatercurrent . . . . . . . . . . 15 A
Tube heating time {minimum) . . . . . . . . 30 min
Mechanical

Seated height . . . . . 3.000 inches {76.20mm) max
Clearance required below mountmg flange . 1.260 inches {31.75mm) min
Overall diameter {mounting flange} . . . . 2.260 inches (567.15mm) nom
Net weight ... e 10 ounces (284g) approx
Mounting position (see note 2) e any
Tube connections . . . . . . . . . . . . . . . seeoutline

© 1976 English Electric Valve Company Limited October 1976



Cooling L. e natural, forced-air or liguid

Where natural coohng is insufficient to maintain the envelope temperatures
below the specified rated values, cooling by forced-air, or by oil or coolant

immersion may be used.

The temperatur% of the anode terminal and the base, measured at the points
indicated on the outline drawing, must not exceed the values specified below.

Anode terminal . . . . . . . . . . . . . 250
Base . . . . . . . . . . . . . . . . . 220

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward anode voltage (see note3) . . — 20
Peak inverse anode voltage {see note 4) . . — 20
Peak anode current B 350
Average anode current L. e 500
Rate of rise of anode current {see notes

5and®) . . . . . . . . . . . = 2500
Anode heating factor . . . . . . . . — 7.0x10°
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote7) . . . . . . . . . 200 750
Grid 2 pulse duration . . . .. . 10 -
Rate of rise of grid 2 pulse (see note 6) L. 1.0 —
Grid 2 pulsedelay . . . . . . . . . 0b 3.0
Peak inverse grid 2 voltage . . . .. = 200
Loaded grid 2 bias voltage (see note 8) . —50 —200
Forward impedance of grid 2 drive circuit 100 1000
Grid 1 — D.C. Primed (See note 9)
D.C. grid 1 unloaded priming voltage . . . 79 160
D.C.grid 1 primingcurrent . . . . . . b0 150

o
C max
°C max

kV
kv

mA

Alus
V.A.p.ps.

*CX1157, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed

Unloaded grid 1 drive pulse voltage
(see note 7}

Grid % pulse duration

Rate of rise of grid 1 pulse (see note 6)

Peak inverse grid 1 voltage

Loaded grid 1 bias voltage

Peak grid 1 drive current

Cathode

Heater voltage
Heating time

Reservoir

Heater voltage (see note 1)
Heating time

Environmental (See note 11)

Ambient temperature
Altitude

CHARACTERISTICS
Min
Critical d.c. anode voltage for
conduction {see note 12} . . —
Anode delay time (see notes
12and13) . . . . R

Anode delay time drift (see
notes 12and14) . . . . . —

Time jitter (see note 12) . . . —
Recovery time

Heater and reservoir current
(@t63v) . . . . . . . 7b

Min Max
300 750 \%
2.0 — us
1.0 — kV/us
— 200 \%
.o see note 10
0.15 05 A
6.3+ 7%% \%
3.0 — min
6.3+ 7%% V
3.0 — min
—565 +130 °c
— 10 000 ft
— 3 km
Typical Max
0.2 0.3 kV
0.15 0.26 us
20 50 ns
1.0 5.0 ns

see note 15 and curves

9.0 10.5 A

CX1157, page 3



SINGLE SHOT OR CROWBAR SERVICE

In applications requiring a very rapid rate of rise of anode current, the
CX11567 geometry ailows it to be mounted in a coaxial structure in order to
minimize the total circuit inductance. Operation of the tube under the
following ratinge results in short anode delay times and very low time jitter.

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min

Anode
Peak forward anode voltage

(seenote16) . . . . . . . —
Peak anode current {see note 17) . —
Average anode current .. =
Grid 2
Unloaded grid 2 drive pulse

voltage . . . . . . . . . 0b
Grid 2 pulse duration . . . . . 0.25
Rate of rise of grid 2 pulse

{unloaded) . . . . .. .10
Loaded grid 2 biasvoltage . . —50
Forward impedance of

grid 2 drive circuit . . . . 50
Grid 1
Grid 1 drive current (d.c.) .. 50
Cathode
Heater voltage . . . . . . . B8
Reservoir
Heatervoltage . . . . . . . bS8

CHARACTERISTICS

Anode delay time (see note 18} . . —

Rate of rise of anode current (see
notes 18 and 19) B

Time jitter (seenote 20) . . . . —

Typical

1.0

30

—150

50

70

6.8

6.8

30

100
<1.0

Max

20
3000
300

2.0
5.0

—200

500

100

7.0

7.0

75

20

kV

mA

kV
us

kV/us

mA

ns

kA/us
ns
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NOTES

1.

10.

11.

The reservoir heater supply must be obtained either from the cathode
heater supply or if a separate supply is used it must be decoupled to
avoid damage to the reservoir.

The tube must be mounted by means of its mounting flange.

The maximum permissible peak forward voltage for instantaneous start-
ing is 16kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 5.0kV for the
first 25 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.2bus of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of O to
—b0V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is especially suitable in crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

To ensure a high standard of ruggedness, all tubes are subjected to the
following tests. After each mechanical test all the tubes must then
satisfy all electrical tests.

(a)  Vibration — The tubes are vibrated at 50Hz with acceleration of
10g for one minute in the direction of the cathode axis and then
in one direction perpendicular to the cathode axis. See note 2.

(b)  Recovery Time — The tubes are tested for recovery at zero grid 2
bias voltage with a maximum limit of 35us.

CX1157, page b



12.

13.

14.

15.
16.

17.

The tubes are subjected to the following tests on a sampling basis.

(c) Operation under Vibration — The tubes are vibrated at 10g in each
of three planes at a sweep rate of one octave per minute from 20
to 500 to 20Hz, under normal operating conditions. See note 2.

(d} Survival under Vibration and Heater Cycling — The tubes are
vibrated at 10g at a sweep rate of one octave per minute from b
to 500Hz for 70 hours in each plane together with heater cycling
of a 10 minute on/off cycle. See note 2.

{e) Long Duration Shock — The tubes are tested at 125g for ten
milliseconds with two blows in each plane. See note 2.

{(f)  High Temperature Test — The tubes are tested at a base tempera-
ture of 220°C and an anode temperature of 250°C under normal
operating conditions for 5 hours, This implies an ambient tem-
perature of 130°C.

(g) Low Temperature Instant Start — The tubes are cooled to —20°C
and subjected to a 3-minute warm up period with 5.8V on the
heater. The tubes must withstand a snap start at 10kV and
operate satisfactorily.

(h) Standby-Life — The tubes are run with 6.3V heater voltage
applied for 500 hours.

Typical figures are obtained on test using conditions of minimum grid

drive. Improved performance can be expected by increasing grid

drive.

The time interval between the instant when the unioaded grid 2

voltage passes cathode potential and the instant when anode con-

duction takes place.

The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.
The recovery characteristics are controlled on a sampling basis.

For crowbar applications where the tube is required to hold off d.c.
anode voltage for longer than 20ms, the maximum peak forward anode
voltage is 16kV. |f the reservoir voltage is increased above normal, the
d.c. hold-off voitage may be reduced.

For pulse durations not exceeding 0.25us.

* CX1157, page 6



18. Shorter anode delay time and higher rate of rise of anode current may
be obtained by increasing the cathode and reservoir heater voltages
from 6.3 10 6.8V.

19. The rate of rise of anode current obtainable is also dependent on the

etotal circuit inductance and transmission line type matching.

20. With the grid drive conditions specified, the anode delay time jitter will
normally be less than 1.0ns.

X-RAY WARNING
X-rays may be emitted by the CX1157 but the radiation is usually reduced to
a safe level by the metal panels of the equipment in which the tube operates.

CX1157, page 7
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OUTLINE

23958

CATHODE
HEATER (YELLOW)

PCDIA. (B)DIA.

RESERVOIR
HEATER (RED)

ANODE CONNECTION
FITTED WITH
8-32UNC. SCREW

ANODE TEMPERATURE ||  p& I |
MEASURED HERE A
O
[ 1 JI
GRID 1 CONNECTION

A 2 HOLES DIA.
C> GRID 2 CONNECTION @ l

2 HOLES (L) DiA. \% .
'
b &

MOUNTING FLANGE i

SEE NOTE 1 \

| =

)J SEE NOTE 2 P
[ oo———
DIA. SEE
NOTE 3
TERMINAL ‘
HOLES (Q) DiA.
@ 4 HOLES
?‘ (N)DIA.
2 LEADS BASE TEMPERATURE
(K)LoNG ‘ MEASURED HERE
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Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Miltimetres
A 3.000 max 76.20 max

B 2.250 57.15

C 1.750 + 0.031 44, 45 + 0.79
D 1.437 36.50

E 0.220 + 0.015 559+ 0.38
F 0.940 23.88

G 0.658 16.71

H 2.031 + 0.010 51.59+ 0.25
J 1.250 min 31.75 min

K 6.000 152.4

L 0.120 3.05

M 0.120 3.05

N 0.165 4.19

P 0.100 2.54

Q 0.165 4.19

Miltimetre dimensions have been derived from inches.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 1.260 inches (31.75mm) must be allowed below
the flange.

3. The recommended mounting hole is 1.500 inches (38.10mm) diameter.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice, EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

*CX1157, page 10 English Electric Valve Company Limited

Chelmsford, Essex, England



CX1159

DEUTERIUM
THYRATRON

Service Type CV9080
The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled tetrode thyratron, featuring low jitter and low anode delay
time drift. Suitable for use at high pulse repetition rates, in parallel for
switching higher powers, or for switching long pulses. A reservoir operating
from the cathode heater supply is incorporated.

Peak forwardanodevoltage . . . . . . . . . 33 kV max
Peak anode current (see page 2) . . . . . . 1000 A max
Averageanodecurrent . . . . . . . . . . . 126 A max
Anode heating factor . . . . . . . . . 14x10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . 165 MW max
GENERAL
Electrical
Cathode (connected internally to mid-point of heater) . . . oxide coated
Heatervoltage . . . . . . . . . . . . . 63+5% \Y
Heater current . . . e .22 A
Tube heating time (mmlmum) L . . . . bo min
Inter-electrode capacitances (approxmate)

anode to grid 2 (grid 1 and cathode not connected) 13 pF

anode to grid 1 (grid 2 and cathode not connected) 7.5 pF

anode to cathode (grid 1 and grid 2 not connected) 26 pF
Mechanical
Overall length . . . . . . . . . . 12.500 inches (317.5mm) max
Overall diameter . . . . . . . . . 3.312inches (84.12mm) max
Net weight L. . . . . . . 1.apounds (0.7kg) approx
Mounting position (see note 1) L .. any
Base e .. pm spacmg as BbF;

metal shell with micalex insert

Base adaptors O, see page b
Topcap({seenote2) . . . . . . . . . . . . . B.S.448-CT3
Cooling e e natura!l
© 1975 English Electric Valve Company Limited July 1975

Supersedes January 1972 Issue



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward anpde voltage (see note 3)
Peak inverse anode voltage {see note 4)
Peak anode current

Peak anode current (pulse repetmon rate

limited to 60p.p.s. max) .
Average anode current (see note 14)

Rate of rise of anode current (see note b)

Anode heating factor

Grid 2

Unloaded grid 2 drive pulse voltage
(see note 6) .o

Grid 2 pulse duration

Rate of rise of grid 2 pulse (see note 5)

Grid 2 pulse delay .

Peak inverse grid 2 voltage

Loaded grid 2 bias voltage

Forward impedance of grid 2 drive C|rcu1t

Grid 1 — D.C. Primed (See note 7)

D.C. grid 1 unioaded priming voltage
D.C. grid 1 priming current .

Grid 1 — Pulsed

Unloaded grid 1 drive pulse voltage
(see note 6)

Grid 1 pulse duration .

Rate of rise of grid 1 pulse (see note 5)

Peak inverse grid 1 voltage

Loaded grid 1 bias voltage

Peak grid 1 drive current

Cathode

Heater voltage
Tube heating time

Environmental

Ambient temperature
Altitude

Min Max
- 33
- 25
- 1000
— 2000
— 1.256
- 5000
— 14 x 10°
200 1000
1.0 -
1.0 -
05 3.0
- 450
—50 —150
50 800
75 150
50 100
300 1000
2.0 —
1.0 —
- 450
03 10
6.3+ 5%
5.0 —
—50 +90
- 10 000
- 3

A
Alus
V.A.p.p.s.

us
kV/us
M

\%

us

kV/us

\%

see note 8
A

min

o

ft
km

*CX1159, page 2



CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction {see note 9) . . — 0.5 2.0 kV
Ano®e delay time (see

notes9and 10} . . . . . — 0.15 0.25 us
Anode delay time drift (see

notes9,11and 12) . . . . — 20 50 ns
Time jitter (see notes 9 and 12) . — 1.0 5.0 ns
Recovery time . . . . . . . . . . . . see note 13 and curves
Heater current (at 6.3v) . . . 18 22 25 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 7)

D.C. forward anodevoltage . . . . . . . . . . . 30 kV max
Peak anode current . . . . . . . . . . . . 15000 A max
Product of peak current and pulse iength . . . . . . 06 Asmax
Repetition frequency . . . . . . . . . . . ‘1 pulse per 10s max
NOTES

1. Clamping is only permissible by the base.
A large area anode connector EEV type MA360 is recommended.

3. The maximum permissible peak forward voltage for instantaneous
starting is 20kV and there must be no overshoot.

4. The peak inverse voltage must not exceed 10kV for the first 25
microseconds after the anode pulse.

5. This rate of rise refers to that part of the leading edge of the pulse
between 25% and 756% of the pulse amplitude.

6. Measured with respect to cathode. In certain cases the maximum drive
pulse voltage may be exceeded without damage to the tube; a maximum
value of 2.5kV is then recommended. When grid 1 is pulse driven, the
last 0.2bus of the top of the grid 1 pulse must overlap the corres-
ponding first 0.2bus of the top of the delayed grid 2 pulse.

CX1159, page 3



10.

11.

12.

13.
14.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse d.riven, the potential of grid 1 may vary between —10 and +bV
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing the grid
drive.

The time interval between the instant at which the rising unioaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

For equipment where jitter and anode delay time drift are not import-
ant, the tube may be triggered by applying a single pulse to grid 2 and
connecting grid 1 to grid 2 via a 100pF capacitor shunted by a T0M{}
resistor. These components are incorporated in adaptor assemblies
MAQ92 and MA179 (see page b).

The recovery characteristics are controlled on a sampling basis.

For inverter type applications where the peak current does not exceed
50A, the maximum average anode current may be increased to 2.5A;
EEV should be consulted.

X-RAY WARNING

X-rays are emitted by the CX1159 from the region of the anode, but the
radiation is usually reduced to a safe level by the steel panels of the equip-
ment in which the tube operates.

* CX1159, page 4



ADAPTOR ASSEMBLIES

in addition to standard top cap connectors and base sockets, a number of
adaptor assemblies are available from English Electric Valve Company Ltd.

MA91

A five-contact socket fitted with flexible leads and terminal tags, and mounted
on an insulating base plate. It provides a conversion from base to flange type
mounting.

MA92

Similar to MA91 but incorporates an RC network and is designed for use
with CX1159 where a single pulse drive and flying lead connections are
required.

MA179

A five-contact socket with flexible leads and terminal tags, mounted on an
insulating base plate; it is fitted with a base clamp. |t incorporates an RC
network and is designed for use with CX 1159 where a single pulse drive and
flying lead connections are required.

Further information is contained in the leaflet ‘Accessories for Hydrogen
Thyratrons’.

CX1159, page b
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Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for .the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

OUTLINE (All dimensions without limits are nominal)

? e

28718

5 PiNS (F) DIA.

A
- (B)DiA.
BASE PIN SPACING
AS BSF. METAL SHELL
/ WITH MICALEX INSERT
é —(@)ola. b
H 4318
; IR
® © é@ - L@DIA. ko ey 9
Ref Inches Millimetres
A 12.000 + 0.600 304.8+12.7
B 3.312 max 84.12 max Reservoirs
C 8.500 + 0.500 2159+ 127 (internal)
D 0.500 min 12.70 min
E 0.566 + 0.007 14.38 + 0.18 Pin Element
F 0.187 + 0.003 4.750 + 0.076
G 1.250 31.75 1 Heater
H 1.937 49.20 2 Cathode, connected inter-
J 3.062 + 0.062 7777+ 157 nally to heater mid-point
K 0.770 max 19.56 max 3 Grid 2
L 0.073 max 1.85 max 4 Grid 1
M 0.575 min 14.60 min 5 Heater
N 0.260 max 6.60 max Top cap Anode

Millimetre dimensions have been derived

from inches.

English Electric Valve Company Limited

Chelmsford, Essex, England

CX1159, page 7



CX1164

HYDROGEN-FILLED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled tetrode thyratron with ceramic envelope, featuring low jitter
and low anode delay time drift. Suitable for use at high pulse repetition
rates and in applications requiring ruggedness and compactness. A hydrogen
reservoir operating from the heater supply is incorporated.

The CX1164 is particularly recommended for circuits where a high rate of
rise of anode current is required.

Peak forward anode voltage . . . . . . . . . 12 kV max
Peak anode current . . . . . . . . . . . 350 A max
Average anode current . . . . . . . . . . 500 mA max
Anode heating factor . . . . . . . . . 70x 10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . 21 MW max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . . oxide coated
Cathode heater voltage N SR I A7 Y \%
Cathode heater current e S ) A
Reservoir heater voltage (see note 1) e . . .. B3+T7%% \%
Reservoir heater current . . . . . . . . . . 1.6 A
Tube heating time (minimum) . . . . . . . . 3.0 min
Mechanical

Seated height . . . . . . 3.000 inches {76.20mm) max
Clearance required below mountlng flange . 1.250 inches {31.75mm) min
Overall diameter (mounting flange} . . . 2.250 inches (57.15mm} nom
Net weight . . . . . ... . . . . 10ounces {284q) approx
Mounting position (see note 2) - 10 12
Tube connections . . . . . . . . . . . . . . . seeoutline

© 1976 English Electric Valve Company Limited February 1976



Cooling. . . . . . . . . . . . . . natural, forced-air or liquid
Where natural cooling is insufficient to maintain the envelope temperatures
below the specified rated values, cooling by forced-air, or by oil or coolant
immersion may.be used.

The temperature of the anode terminal and the base, measured at the points
indicated on the outline drawing, must not exceed the values specified below.
Anode terminal . . . . . . . . . . . . . 250 °C max
Base . . . . . . . . . . . . . . .. 22 °C max

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS {Absolute values)

Min Max

Anode
Peak forward anode voltage (see note 3) . . — 12 kV
Peak inverse anode voltage {see note 4) - 12 kV
Peak anode current . . . . . . . . . — 350 A
Average anode current . . . . . . . . — 500 mA
Rate of rise of anode current (see notes

5 and 6) — 10 000 Alus

Anode heating factor 70x10°  V.Apps.

Grid 2
Unloaded grid 2 drive pulse voltage

(seenote7) . . . . . . . . . 200 750 Y
Grid 2 pulse duration . . . . . . 1.0 — us
Rate of rise of grid 2 pulse {see note 6) 1.0 — kV/us
Grid 2 pulse delay L. 05 3.0 Ms
Peak inverse grid 2voltage . . . . . . — 200 \%
Loaded grid 2 bias voltage (see note 8) . —50 —200 \%
Forward impedance of grid 2 drive circuit 100 1000 Q
Grid 1 — D.C. Primed (See note 9)
D.C. grid 1 unloaded priming voltage . . . 75 150 \%
D.C.grid 1 primingcurrent . . . . . . B0 150 mA

' CX1164, page 2



MAXIMUM AND MINIMUM RATINGS — Continued

Grid 1 — Pulsed

Unloaded grid 1 drive pulse voltage

(s® note 7)
Grid 1 pulse duration

Rate of rise of grid 1 pulse (see note 6)

Peak inverse grid 1 voitage
Loaded grid 1 bias voltage

Peak grid 1 drive current

Cathode

Heater voltage
Heating time

Reservoir

Heater voltage (see note 1)

Heating time

Environmental (See note 11)

Ambient temperature
Altitude

CHARACTERISTICS

Critical d.c. anode voltage for
conduction (see note 12)

Anode delay time (see notes

12and 13) .

Anode delay time drift (see

notes 12 and 14) .
Time jitter {see note 12)
Recovery time

Heater and reservoir current

(at 6.3V)

Min

7.5

Min Max
300 750 \%
2.0 — s
1.0 — kV/us
— 200 \%
.. see note 10
0.15 0.b A
6.3+ 7%% \%
3.0 - min
6.3+ 7%% \
3.0 — min
—55 +130 °c
— 10 000 ft
— 3 km
Typical Max
0.2 0.3 kV
0.16 0.25 us
20 50 ns
1.0 5.0 ns
see note 15
9.0 10.5 A

CX1164, page 3



NOTES

1.

10.

11.

The reservoir heater supply must be obtained either from the cathode
heater supply or if a separate supply is used it must be decoupled to
avoid damage to the reservoir.

The tube snust be mounted by means of its mounting flange.

The maximum permissible peak forward voltage for instantaneous start-
ing is 7.0kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 5.0kV for the
first 256 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last

0.25us of the top of the grid 1 pulse must overlap the corresponding

first 0.2bus of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of O to

—B0V provided that care is taken to ensure that the peak grid 1 drive

current is sufficiently low to prevent triode firing (tube control by the

grid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V

must be applied to grid 2 to ensure anode voltage hold-off.

D.C. negative bias voltages must not be applied to grid 1. When grid 1

is pulse driven, the potential of grid 1 may vary between —10 and +5V

with respect to cathode potential during the period between the com-

pletion of recovery and the commencement of the succeeding grid

pulse.

To ensure a high standard of ruggedness, all tubes are subjected to the

following tests. After each mechanical test all the tubes must then

satisfy all electrical tests.

(a)  Vibration — The tubes are vibrated at 50Hz with acceleration of
10g for one minute in the direction of the cathode axis and then
in one direction perpendicular to the cathode axis. See note 2.

(b) Recovery Time — The tubes are tested for recovery at zero grid 2
bias voltage with a maximum:limit of 35us.

- CX1164, page 4



12.

13.

14.

15.

The tubes are subjected to the following tests on a sampling basis.

(c)

*(d)

(e}

{f)

{g)

{h)

Operation under Vibration —The tubes are vibrated at 10g in each
of three planes at a sweep rate of one octave per minute from 20
to 500 to 20Hz, under normal operating conditions. See note 2.

Survival under Vibration and Heater Cycling — The tubes are
vibrated at 10g at a sweep rate of one octave per minute from 5
to B00Hz for 70 hours in each plane together with heater cycling
of a 10 minute on/off cycle. See note 2.

Long Duration Shock — The tubes are tested at 125g for ten
milliseconds with two blows in each plane. See note 2.

High Temperature Test — The tubes are tested at a base tempera-
ture of 220°C and an anode temperature of 250°C under normal
operating conditions for 5 hours. This implies an ambient tem-
perature of 130°C.

Low Temperature Instant Start — The tubes are cooled to —20°C
and subjected to a 3-minute warm up period with 5.8V on the
heater. The tubes must withstand a snap start at 10kV and
operate satisfactorily.

Standby-Life — The tubes are run with 6.3V heater voltage
applied for 500 hours.

Typical figures are obtained on test using conditions of minimum grid

drive.
drive.

Improved performance can be expected by increasing grid

The time interval between the instant when the unloaded grid 2
voltage passes cathode potential and the instant when anode con-
duction takes place.

The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

The recovery characteristics are controlled on a sampling basis.

X-RAY WARNING

X-rays may be emitted by the CX1164 but the radiation is usually reduced
to a safe level by the steel panels of the ‘equipment in which the tube

operates.

CX1164, page 5



OUTLINE

23958

CATHODE
HEATER (YELLOW)

pCO. (B)DIA.

RESERVOIR
HEATER (RED)

ANODE CONNECTION
FITTED WITH
8-32UN.C. SCREW

ANODE TEMPERATURE

| Y 1
=
MEASURED HERE A ?
1 | 1
[l

GRID 2 CONNECTION

2 HOLES (L) DiA. \

MOUNTING FLANGE

SEE NOTE 1 \ l

| » 1

SEE NOTE 2 u (g @

I ———

GRID 1 CONNECTION
2 HOLES (M)DIA,

TERMINAL

HOLES (Q)DIA.
© 4 HOLES
j#/‘ DIA.
2 LEADS BASE TEMPERATURE
(K LoNG . MEASURED HERE
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Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres
A *  3.000 max 76.20 max
B 2.250 57.15

C 1.750 + 0.031 44.45 + 0.79
D 1.437 36.50

E 0.220 + 0.015 5.59 + 0.38
F 0.940 23.88

G 0.658 16.71

H 2.050 + 0.020 52.07 + 0.51
J 1.250 min 31.75 min

K 6.000 152.4

L 0.120 3.06

M 0.120 3.05

N 0.165 4.19

P 0.100 2.54

Q 0.165 419

Miltimetre dimensions have been derived from inches.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 1.250 inches {31.75mm) must be allowed below
the flange.

3. The recommended mounting hole is 1.500 inches (38.10mm) diameter.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1164, page 7
Chelmsford, Essex, England



CX1168

TWO-GAP
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, two-gap, high voltage thyratron with ceramic/metal envel-
ope, featuring low jitter, firing time and drift. Suitable for switching high
power at high pulse repetition rates or for switching long pulses. A reservoir
operating from a separate heater supply is incorporated.

Peak forward anode voltage . . . . . . . . . 80 kV max
Peak anode current (see page 2) . . . . . . 3000 A max
Average anode current . . . . . . . . .. 30 A max
Anode heating factor . . . . . . . . . 70x10° V.Apps. max
Peak outputpower . . . . . . . . . . . 100 MW max
GENERAL
Electrical
Cathode (connected internally to one end of heater} . . . . oxide coated
Cathode heatervoltage . . . . . . . . . . ©63+5% V
Cathode heater current . . . .. . . . . 215 A
Reservoir heater voltage (see note 1) . . . . . . bo \%
Reservoir heatercurrent . . . . . . . . . . 7.0 A
Tube heating time (minimum) . . . . . . . . 1b min
Inter-electrode capacitances {approximate):

anode to gradientgrid . . . . . . . . 151020 pF

gradientgridtogrid2 . . . . . . . . 15t020 pF
Mechanical
Seated height . . . . .. 10.00 inches {254mm) max
Clearance required below mountmg ﬂange . 2.000 inches (50.8mm) min
Overall diameter (mounting flange) . . . . 4.375inches (111.1mm) nom
Net weight ... . . . . . . . B%pounds (3kg) approx
Mounting position (see note 2) e any
Tube connections . . . . . . . . . . . . . . . seeoutline
© 1975 English Electric Valve Company Limited June 1975

Supersedes February 1973 Issue



Cooling L forced-air or liquid

Forced-air . . . . . . . . . . . . . . .. see note 3
Liguid . . . . L. onl or coolant immersion
Maximum temperature of envelope e 200 °C

Natural ambien® cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward anode voltage (see note4) . . — 80 kV
Peak inverse anode voltage (see note5) . . — 80 kV
Peak anode current . . . ... - 3000 A
Peak anode current (pulse repe’ﬂtlon

rate limited to 60p.p.s. max) . . . . . — 4000 A
Average anode current . B 3.0 A
Rate of rise of anode current (see notes

6and 7) T 5000 Alus
Anode heating factor . . . . . . . . — 70x10° V.Apps.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . 200 1000 Y
Grid 2 pulse duration . . . .. 10 - us
Rate of rise of grid 2 pulse {see note 7) .. 10 — kV/us
Grid2pulsedelay . . . . . . . . . 0b 3.0 Ms
Peak inverse grid 2 voltage . . e 450 \Y%
Loaded grid 2 bias voltage (see note 9) . —b0 —200 \%
Forward impedance of grid 2 drive circuit . 50 1000 Q
Grid 1 — D.C. Primed (See note 10)
D.C. grid 1 unioaded priming voltage . . . 75 150 \%
D.C.grid 1 primingcurrent . . . . . . 75 150 mA

* CX1168, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed

Unloaded grid 1 drive pulse voltage

{see note 8)
Grid ) pulse duration

Rate of rise of grid 1 pulse (see note 7)

Peak inverse grid 1 voltage
Loaded grid 1 bias voltage
Peak grid 1 drive current

Cathode

Heater voltage
Heating time

Reservoir

Heater voltage (see note 1)
Heating time

Environmental

Ambient temperature
Altitude

CHARACTERISTICS

Critical d.c. anode voltage for
conduction (see note 12)

Anode delay time (see notes
12 and 13) .o

Anode delay time drift (see
notes 12 and 14)

Time jitter (see note 12)

Cathode heater current (at 6.3V)

Reservoir heater current
(at 5.0V}

Min

18

6.0

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 10)

D.C. forward anode voltage
Peak anode current

Product of peak current and pulse Iength

Repetition frequency

Min Max
. 300 1000 \%
2.0 - MS
1.0 — kV/us
— 450 vV
.. see note 11
0.3 1.0 A
6.3+ 5% \%
16 — min
45 6.5 \%
15 — min
—50 +90 °C
— 10 000 ft
— 3 km

Typical Max
3.0 50 kV
0.1 0.25 Us
15 50 ns
1.0 50 ns
2156 25 A
7.0 9.0 A
70 kV max
15 000 A max
0.1 A.smax

1 pulse per 10s max

CX1168, page 3



NOTES

1.

10.

12.

The reservoir heater must be decoupled with a suitable capacitor to
avoid damage by spike voltages. The recommended reservoir heater
voltage is stamped on individual tube envelopes.

The tube fnust be mounted by means of its mounting flange.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 40kV and there must be no overshoot.
The peak inverse voltage including spike must not exceed 20kV for the
first 125 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.25us of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of O to
—b0V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +bV
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive,

« CX1168, page 4



13.  The time interval between the instant at which the rising unloaded grid
2 puise reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

14.  The drift in delay time over a period from 10 seconds to 10 minutes
® after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1168 but the radiation is usually reduced
to a safe level by the metal panels of the equipment in which the tube
operates.

SCHEMATIC DIAGRAM

Recommended Values

O — 2187C
Ri = 10 to 20M&2
ER R2 = 470 to 1000Q2
1
C 5 W Please consuit EEV for alter-
R2 native methods of connection.
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OUTLINE
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Detail of Gradient Grid Connections

3573A

8-32UNC.
SCREWS

Outline Dimensions (All dimensions without limits are nominal)

Ref  Inches Millimetres Ref  Inches Miilimetres
A 10.000 max 254.0 max J 0.256 6.50

B 4.375 1111 K 3.750 95.25

C 4.000 101.6 L 3.375 85.73

D 0.100 2,54 M 6.750 1715

E 2.000 min 50.80 min N 4.375 1111

F 2.750 max 69.85 max P 4.000 101.6

G 6.000 152.4 Q 3.625 92.08

H 0.250 6.35

Millimetre dimensions have been derived from inches except dimension J.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return, and reservoir heater return.

2. A minimum clearance of 2.000 inches {50.80mm) must be allowed below
the mounting flange.

3. The recommended mounting hole is 2.875 inches (73.03mm) diameter.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringament of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1168, page 7

Chelmsford, Essex, England



CX1168B

TWO-GAP DOUBLE ENDED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, two-gap, double ended high voltage thyratron with ceramic/
metal envelope, featuring low jitter, firing time and drift. Suitable for switch-
ing high power and for switching long pulses.

Reservoirs are incorporated, operating from separate heater supplies. The
tube is electrically symmetrical, with identical cathode and grid assemblies at
both ends; the flange electrode which is positive when the tube is triggered is
referred to as the anode.

Peak forward anode voltage . . . . . . . . . 70 kV max
Peak anode current (seepage2) . . . . . . . 3000 A max
Average anodecurrent . . . . . . . . . . . 30 A max
Anode heating factor . . . . . . . . . 60x10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . 88 MW max
GENERAL
Electrical
Cathodes {(connected internally to one end

of associated heater) . . e e e e oxide coated
Cathode heater voltage (each end) . . . . . . . ©B3xH5% \%
Cathode heater current (each end) . . .. 215 A
Reservoir heater voltage (each end) (see note 1 ) . . bo \%
Reservoir heater current (eachend) . . . . . . 7.0 A
Tube heating time (minimum) . . . . . . . . 15 min
Inter-electrode capacitances, gradient grid

to grid 2 (each end) . e o« v v . . . 151020 pF approx
Mechanical
Seated height {flange to flange) . . . . . 12.344 inches {(313.5mm) nom
Clearance required below flanges . . . . 2.000 inches {50.8mm) min
Overall diameter . v . « . . . . . 4375inches {111.1mm} nom
Net weight .o e 3.5kg (7.7 pounds) approx
Mounting position (see note 2) e e e e e e e any
Tubeconnections . . . . . . . . . . . . . . . seeoutline

© 1976 English Electric Valve Company Limited October 1976



Cooling . . . . . . . . . . . . . . . . forced-airor liquid

Forced-air . . . . . . . . . . . . . . . . .seenote3
Liquid . . . . e e oH or coolant immersion
Maximum temperature of enve|ope .. . . . . .200 °C

Natural ambient cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE (See note 4)
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward or inverse anode

voltage (seenote®) . . . . . . . . — 70 kV
Peak anode current . . . e . = 3000 A
Peak anode current {pulse repetmon

rate limited to 60p.p.s. max) . - 4000 A
Average anode current . . . .. = 3.0 A
Rate of rise of anode current (see notes

6 and 7) e = 5000 Alus
Anode heating factor . . . . . . . . — 60 x 10° V.A.p.p.s.
Grid 2
Unloaded grid 2 drive pulse voItage

(seenote8) . . . . . .. . .200 1000 \%
Grid 2 pulse duration . 1.0 — us
Rate of rise of grid 2 pulse {see note 6) . 1.0 - kV/us
Grid2pulsedelay . . . . . . . . . 05b 3.0 s
Peak inverse grid 2 voltage . . . . . . — 450 \%
Loaded grid 2 bias voltage . . . . .—b0 —200 \%
Forward impedance of grid 2 drive circuit ., 50 1000 Q
Grid 1 — D.C. Primed {See note 9)
D.C. grid 1 unloaded priming voitage . . . 75 150 \%
D.C.grid 1 primingcurrent . . . . . . 25 50 mA

* CX1168B, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Min Max

Grid 1 — Pulsed (See note 10)
Unloaded grid 1 drive pulse voltage

{(sgenote8) . . . . . . . . . .300 1000 Y
Grid 1 pulse duration . . . . . 20 - us
Rate of rise of grid 1 pulse (see note 6) . . . 10 — kV/us
Peak inverse grid Tvoltage . . . . . . . — 450 \%
Loaded grid 1 bias voltage A .. see note 11
Peak grid 1 drivecurrent . . . . . . . . 03 1.0 A
Cathode
Heater voltage 6.3+ 5% Y
Heating time 15 — min
Reservoir
Heater voltage (see note 1) 3.5 6.5 \Y
Heating time 15 — min
Environmental
Ambient temperature . . . . . . . . .-=b0 +90 °C
Altitude . . . . . . . . . . . . . = 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (seenote 12) . . . — 3.0 5.0 kV
Ancde delay time (see notes

12 and 13) .. e 0.1 0.25 us
Anode delay time drift (see

notes 12and14) . . . . . . — 15 50 ns
Time jitter {(seenote 12) . . . . — 1.0 5.0 ns
Cathode heater current (at 6.3V} . 18 21.6 25 A
Reservoir heater current

(at 5.0V) 6.0 7.0 9.0 A
RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 9)
D.C. forward anode voltage . 60 kV max
Peak anode current . . . 15000 A max
Product of peak current and pulse duratlon . 1.0 A.s max

Repetition frequency

‘1 pulse per 10s max

CX1168B, page 3



NOTES

1.

10.

11.

The reservoir heaters must be decoupled with suitable capacitors to
avoid damage by spike voltages. The recommended voltage for each
tube is marked on the tube, and both reservoirs must be operated at the
same heat®r voltage.

The tube. must be mounted by one of the cathode flanges, with flexible
connections to all other electrodes.

An adeguate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

Triggered charging techniques are recommended because the tube has
a relatively long recovery time (100—200us).

This is the maximum hold off voltage in either direction before the
tube is triggered. The maximum permissible peak forward voltage for
instantaneous starting is 60kV and there must be no overshoot.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

For single shot or burst mode applications this parameter can exceed
100kA/us; the ultimate value which can be attained depends upon the
external circuit, but the heating factor must be reduced.

Measured with respect to the associated cathode. The tube is triggered
by pulsing the grid 2 at the negative end, while the grid 2 at the anode
(positive) end is normally connected to its associated cathode and
carries most of the forward anode current. When grid 1 is pulse driven,
the last 0.25us of the top of the grid 1 pulse must overlap the corres-
ponding first 0.25us of the top of the delayed grid 2 pulse.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming of grid 1 at both ends is recommended for crowbar service.

When pulse drive is applied to the triggered end of the tube, the grid 1
at the anode (positive} end will normally be d.c. primed.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode during the period between the completion of
recovery and the start of the next grid pulse.

« CX1168B, page 4



12. Typical figures are obtained on test using conditions of minimum grid 2
drive. Improved performance can be expected with increased grid drive.

13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
Londuction takes place.

14.  The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1168B but the radiation is usually reduced
to a safe level by the metal surrounds and panels of the equipment in which
the tube operates.

SCHEMATIC DIAGRAM
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OUTLINE
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Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres
A 12.344 + 0.100 313.54 + 2.54
B 4.375 1111

C 0.100 2.54

D 4.000 £+ 0.062 1016+ 186
E 3.625 + 0.062 92.08+ 1.57
F 2.750 max 69.85 max

G 0.256 6.50

H 3.750 95.25

J 6.000 min 152.4 min

K 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes
1. The two flanges will be parallel within 0.059 inch (1.5mm).
2. The recommended mounting hole is 2.875 inches (73.03mm) diameter.

3. The tube must be mounted by one flange only. The flange is the connect-
ion for the cathode, cathode heater return and reservoir heater return.

4. A minimum clearance of 2.000 inches (50.80mm) must be allowed below
the flange.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibitity
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein,

English Electric Valve Company Limited CX1168B, page 7
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CX1171

THREE-GAP
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA
Deuterium-filled, three-gap,

high voltage thyratron with ceramic/metal

envelope, featuring low jitter, firing time and drift. Suitable for switching
high power at high pulse repetition rates or for switching long pulses. A
reservoir operating from a separate heater supply is incorporated.

Peak forward anode voltage

Peak anode current (see page 2) .
Average anode current

Anode heating factor

Peak output power

GENERAL

Electrical

Cathode (connected internally to one end of heater)

Cathode heater voltage

Cathode heater current

Reservoir heater voltage (see note 1 )

Reservoir heater current

Tube heating time (minimum) Lo

Inter-electrode capacitances (approximate):
anode to gradient grid 2 .o
gradient grid 2 to gradient grid 1
gradient grid 1 to grid 2

Mechanical

Seated height .

Clearance required below mountmg ﬂange
Overall diameter {mounting flange) .

Net weight

. 120 kV max
3000 A max
.30 A max
70 x 10° V.A.p.p.s. max
160 MW max

. oxide coated

6.3+ 5% \%

2156 A

5.0 \%

7.0 A

15 min

15 to 20 pF
15 to 20 pF
1510 20 pF

. 13.500 inches (342 9mm) max

2.000 inches (50.8mm) min
4.375 inches (111.1mm) nom
8% pounds {4.0kg) approx

Mounting position {see note 2) any
Tube connections see outline
© 1975 English Electric Valve Company Limited June 1975

Supersedes February 1973 Issue



Cooling s forced-air or liquid

Forced-air L .. see note 3
Liquid . . . . T, onl or coolant immersion
Maximum temperature of envelope Lo 200 °C

Natural ambient cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward anode voltage (see note4) . . — 120 kV
Peak inverse anode voltage (seenote b} . . — 120 kV
Peak anode current . . . . R 3000 A
Peak anode current (pulse repetmon

rate limited to 60p.p.s. max) L. - 4000 A
Average anode current . . . L. - 3.0 A
Rate of rise of anode current (see notes

6and?7) . . . . . . . . . . . - 5000 Alus
Anode heating factor . . . . . . . . — 70x10° V.Apps.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenocte8) . . . . . . . . . 200 1000 \%
Grid 2 pulse duration . . . .. 1.0 — us
Rate of rise of grid 2 pulse (see note 7) .. 10 — kV/us
Grid2 pulsedetay . . . . . . . . . 0b 3.0 us
Peak inverse grid 2 voltage . . . B 450 \%
Loaded grid 2 bias voltage {see note 9) . =560 —200 \Y
Forward impedance of grid 2 drive circuit . 50 1000 Q
Grid 1 — D.C. Primed (See note 10)
D.C. grid 1 unloaded priming voltage . . . 75 160 \%
D.C.grid 1 primingcurrent . . . . . . 75 150 mA

*CX1171, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed

Unloaded grid 1 drive pulse voltage
(see note 8)

Grid ] pulse duration

Rate of rise of grid 1 pulse (see note 7)

Peak inverse grid 1 voltage

Loaded grid 1 bias voltage

Peak grid 1 drive current

Cathode

Heater voitage
Heating time

Reservoir

Heater voltage (see note 1)
Heating time

Environmental

Ambient temperature
Altitude

CHARACTERISTICS
Min

Critical d.c. anode voltage for

conduction (see note 12) . . —
Anode delay time (see notes

12 and 13) N R
Anode delay time drift (see '

notes 12 and 14} P
Time jitter {see note 12) . . . —
Cathode heater current (at 6.3V} 18

Reservoir heater current
fatbov) . . . . . . . 60

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 10)

D.C. forward anode voltage
Peak anode current .

Product of peak current and pulse Iength

Repetition frequency

Min Max
300 1000 \%
2.0 — us
1.0 — kV/us
— 450 \%
L. see note 11
0.3 1.0 A
6.3+ 5% \%
15 — min
45 6.5 \%
15 — min
—50 +90 °C
— 10 000 ft
— 3 km

Typical Max
50 7.0 kV
0.1 0.25 s
15 50 ns
1.0 50 ns
215 25 A
7.0 9.0 A
1056 kV max

15 000 A max

0.1 A.ssmax

1 pulse per 10s max
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NOTES

1.

10.

1.

The reservoir heater must be decoupled with a suitable capacitor to
avoid damage by spike voltages. The recommended reservoir heater
voltage is stamped on individual tube envelopes.

The tub€ must be mounted by means of its mounting flange.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 60kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 20kV for the
first 125 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us.  The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.25us of the top of the delayed grid 2 puise.

The tube may be operated with a loaded grid 2 bias voltage of O to
—bB0V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive.  Improved performance can be expected by increasing grid
drive.
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13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

14. The drift in delay time over a period from 10 seconds to 10 minutes
* after reaching full voitage.

X-RAY WARNING

X-rays may be emitted by the CX1171 but the radiation is usually reduced
to a safe level by the metal panels of the equipment in which the tube
operates,

SCHEMATIC DIAGRAM

Recommended Values

2184C

Ri = 10 to 20MQ
R, R, = 470 to 100082
————— W
R
) J Please consult EEV for alter-
§ Ry native methods of connection.
m—
™
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OUTLINE
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Detail of Gradient Grid Connections

3573A

8-32UN.C.
SCREWS

Outline Dimensions (All dimensions without limits are nominal)

Ref  Inches Millimetres Ref Inches Millimetres
A 13.500 max 342.9 max J 0.256 6.50

B 4.375 1111 K 3.750 95.25

Cc 4.000 101.6 L 3.375 85.73

D 0.100 254 M 6.750 171.5

E 2.000 min 50.80 min N 4.375 1111

F 2.750 max 69.85 max P 4.000 101.6

G 6.000 162.4 Q 10.125 257.2

H 0.250 6.35 R 3.625 92.08

Millimetre dimensions have been derived from inches except dimension J.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 2.000 inches (50.80mm) must be allowed below
the mounting flange.

3. The recommended mounting hole is 2.875 inches (73.03mm) diameter.

4. The holes for all grid connections will be in line with the hole in the
mounting flange to within 10° either side of the hole centre.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liapility beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1171, page 7
Chelmsford, Essex, England



CX1171B

THREE-GAP DOUBLE ENDED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, three-gap, double ended high voltage thyratron with
ceramic/metal envelope, featuring low jitter, firing time and drift. Suitable
for switching high power and for switching long pulses. Reservoirs are
incorporated, operating from separate heater supplies. The tube is electrically
symmetrical, with identical cathode and grid assemblies at both ends; the
flange electrode which is positive when the tube is triggered is referred to
as the anode.

Peak forward anode voltage . . . . . . . 105 kV max
Peak anode current (see page 2} . . . . . 3000 A max
Average anode current e K 0 A max
Anode heating factor . . . . . . . . . . B60x10°V.Ap.p.s. max
Peak output power e, 130 MW max
GENERAL
Electrical
Cathodes (connected internally to one end

of associated heater) . . e e e e oxide coated
Cathode heater voltage (each end) . . . . . . ©b63+5% V
Cathode heater current (eachend) . . . . . . 215 A
Reservoir heater voltage {each end) {seenote 1) . 5.0 V
Reservoir heater current {(eachend) . . . . . 7.0 A
Tube heating time (minimum) . . .. . . 1b min
Inter-electrode capacitances (each gap) . . 151020 pF approx
Mechanical
Seated height (flange to flange) . . . . . 15.787 inches (401.0mm) nom
Clearance required below flanges . . . . 2.000 inches {50.8mm) min
Overall diameter . . . . . . . . . . 4.375inches (111.1Tmm) nom
Net weight L. oL 10.3 pounds (4.7kg} approx
Mounting position {see note 2) e any
Tube connections . . . . . . . . . . . . . . . seeoutline

©® 1976 English Electric Valve Company Limited October 1976



Cooling . . . . . . . . . . . . . . .. forced-air or liquid

Forced-air . . . . . . . . . . . . . . . . .seenote3
Ligquid e e e 0|I or coolant immersion
Maximum temperature of envelope ... . . . 200 °C

Natural ambien® cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE (See note 4)
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward or inverse anode

voltage (seenoteb) . . . . . . . . — 105 kV
Peak anode current . . . . B 3000 A
Peak anode current {pulse repetltlon

rate limited to 60p.p.s. max) e 4000 A
Average anode current . . . . R 3.0 A
Rate of rise of anode current (see notes

G6and7) . . . . . . . . . . . = 5000 Alus
Anode heating factor . . . . . . . . -— 60 x 10° V.A.p.p.s.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . 200 1000 \
Grid 2 pulse duration . . . .. 1.0 — us
Rate of rise of grid 2 pulse {see note 6) . . 10 - kV/us
Grid2pulsedelay . . . . . . . . . 0b 3.0 MS
Peak inversegrid 2voltage . . . . . . — 450 \%
Loaded grid 2 bias voltage . . . . —b0 —200 \%
Forward impedance of grid 2 drive circuit . 50 1000 Q
Grid 1 — D.C. Primed (See note 9)
D.C. grid 1 unloaded priming voltage . . . 75 150 \%
D.C.grid 1 primingcurrent . . ., . . . 25 50 mA

*CX11718B, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Min Max

Grid 1 — Pulsed (See note 10}
Unloaded grid 1 drive pulse volitage

(ke note8) . . . . . . . . . . 300 1000 \%
Grid 1 pulseduration . . . . . . . . . 20 - S
Rate of rise of grid 1 pulse (seenote6) . . . 1.0 — kV/us
Peak inverse grid 1 voltage . . . . . . . — 450 \%
Loaded grid 1 bias voltage .. . . . . . . . . . . seenotel
Peak grid 1 drivecurrent . . . . . . . . 0.3 1.0 A
Cathodes
Heatervoltage . . . . . . . . . . . 6.3+ 5% \%
Heating time B 1) - min
Reservoirs
Heater voltage (seenote1) . . . . . . . 35b 6.5 Y
Heatingtime . . . . . . . . . . . . 15 - min
Environmental
Ambient temperature . . . . . . . . =B0O +90 °C
Altitude . . . . . . . . . . . . . = 10 000 ft

— ‘ 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (seenote 12} . . . — 5.0 7.0 kV
Anode delay time (see notes

12and13). . . . . . . . = 0.1 0.25 us
Anode delay time drift (see

notes 12 and 14) e . = 15 50 ns
Time jitter (see note 12 . . . . — 1.0 5.0 ns
Cathode heater current (at 6.3V) . 18 215 25 A
Reservoir heater current

fatbov) . . . . . . . . B0 7.0 9.0 A
RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 9)
D.C. forward anode voltage e e 90 kV max
Peak anode current e, 15 000 A max
Product of peak current and pulse duration . . . . . . 1.0 A.s max
Repetition frequency . . . . . . . . . . . 1 pulseper 10s max

CX1171B, page 3



NOTES

1.

10.

11.

The reservoir heaters must be decoupled with suitable capacitors to
avoid damage by spike voltages. The recommended voltage for each
tube is marked on the tube, and both reservoirs must be operated at the
same heate® voltage.

The tube must be mounted by one of the cathode flanges, with flexible
connections to all other electrodes.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

Triggered charging techniques are recommended because the tube has
a relatively long recovery time (100—200us).

This is the maximum hold off voltage in either direction before the
tube is triggered. The maximum permissible peak forward voltage for
instantaneous starting is 90kV and there must be no overshoot.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

For single shot or burst mode applications this parameter can exceed
100k A/us; the ultimate value which can be attained depends upon the
external circuit, but the heating factor must be reduced.

Measured with respect to the associated cathode. The tube is triggered
by pulsing the grid 2 at the negative end, while the grid 2 at the anode
(positive) end is connected to its associated cathode and carries most of
the forward anode current. When grid 1 is pulse driven, the last 0.2bus
of the top of the grid 1 pulse must overlap the corresponding first
0.2bus of the top of the delayed grid 2 pulse.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode volitage hold-off. D.C.
priming of grid 1 at both ends is recommended for crowbar service.

When pulse drive is applied to the triggered end of the tube, the grid 1
at the anode (positive} end will normally be d.c. primed.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode during the period between the completion of
recovery and the start of the next grid pulse.

CX1171B, page 4



12.  Typical figures are obtained on test using conditions of minimum grid 2
drive. Improved performance can be expected with increased grid drive.

13. The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
*® conduction takes place.

14, The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1171B but the radiation is usually reduced
to a safe level by the metal surrounds and panels of the equipment in which
the tube operates.

SCHEMATIC DIAGRAM
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Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

Detail of Gradient Grid Connections

3573A

8-32UN.C.
SCREWS

Outline Dimensions (Al dimensions without limits are nominal}

Ref tnches Millimetres
A 15.787 + 0.100 400.99 + 254
B 4,375 111.1

Cc 0.100 2.54

D 4.000 + 0.062 1016+ 1.6
E 4,375 + 0.062 111.1+1.6
F 2.750 max 69.85 max
G 0.256 6.50

H 3.7560 95.25

J 6.000 min 152.4 min
K 0.250 6.35

L 92.08

3.625

Millimetre dimensions have been derived from inches.

Outline Notes

1. The two flanges will be parallel within 0.059 inch (1.5mm).

2. The recommended mounting hole is 2.875 inches {73.03mm) diameter.

3. The tube must be mounted by one flange only. The flange is the connect-
ion for the cathode, cathode heater return and reservoir heater return.

4, A minimum clearance of 2.000 inches {50.80mm) must be allowed below

the flange.

English Electric Valve Company Limited
Chelmsford, Essex, England

CX1171B, page 7



CX1174

DEUTERIUM-FILLED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled tetrode thyratron with ceramic/metal envelope, featuring
low jitter, firing time and drift. Suitable for switching high power at high
pulse repetition rates or for switching long pulses. A reservoir operating
from a separate heater supply is incorporated.

Peak forward anode voltage . . . . . . . . . 40 kV max
Peak anode current (seepage2) . . . . . . . 6000 A max
Averageanodecurrent . . . . . . . . . . . 80 A max
Anode heating factor . . . . . . . . . 60x10° V.A.p.ps. max
Peak outputpower . . . . . . . . . . . 120 MW max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . oxide coated
Cathode heater voltage ... . ... ... B3t+tH5% vV
Cathode heater current . [ §) A
Reservaoir heater voltage (see note 1 ) . . . . . . boO \%
Reservoir heater current . . . . . . . . . . 10 A
Tube heating time (minimum) . . . . . . . . 15 min
Anode to grid 2 capacitance . . . . . . . . . 40 pF
Mechanical

Seated height .o . . 8312inches (211.1mm) max
Clearance required below mountlng flange . 2.500 inches {63.5mm) min
Overall diameter (mounting flange) . . . . 6.000 inches (152.4mm) nom
Net weight .. . . . . . . T7%pounds (3.bkg) approx
Mounting position (see note 2) e, any
Tube conrections . . . . . . . . . . . . . . . seeoutline
© 1975 English Electric Valve Company Limited June 1975

Supersedes April 1973 Issue



Cooling e forced-air or liguid

Forced-air e e .. see note 3
Ltiquid . . . . Lo 0|I or coolant immersion
Maximum temperature of enve|ope e 200 °c

Natural ambien® cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute vaiues)

Min Max

Anode
Peak forward anode voltage (see note4) . . — 40 kV
Peak inverse anode voltage (see noteb) . . - 40 kV
Peak anode current . . — 6000 A
Peak anode current (pulse repetltlon

rate limited to 60p.p.s. max) — 8000 A
Average anode current . . . . R 6.0 A
Rate of rise of anode current (see notes

6and 7) - 10 000 Alus

Anode heating factor 60 x 10° V.A.p.ps.

Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . 400 2000 V
Grid 2 pulse duration . . . .. 10 — us
Rate of rise of grid 2 pulse (see note 7) .. 10 — kV/us
Grid2pulsedelay . . . . . . . . . 0b 3.0 MS
Peak inverse grid 2 voltage . . .. = 450 \%
Loaded grid 2 bias voltage (see note 9) . —b0 —-200 \%
Forward impedance of grid 2 drive circuit . 50 500 Q

Grid 1 — D.C. Primed (See note 10}

D.C. grid 1 unloaded priming voltage . . . 75 150 \%
D.C. grid 1 primingcurrent . . . . . . 75 150 mA

" CX1174, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed Min Max
Unloaded grid 1 drive pulse voltage

(seenote8) . . . . . . . . . . 400 1000 \%
Grid,l pulse duration . . .. . 20 — us
Rate of rise of grid 1 pulse (see note 7) .. . 10 — kV/us
Peak inverse grid 1 voltage . . . . . . . — 450 \%
Loaded grid 1 biasvoltage . . . . . . . . . . . . seenotel1
Peak grid 1 drivecurrent . . . . . . . . 0b 1.5 A
Cathode
Heatervoltage . . . . . . . . . . . . B63+5% \%
Heatingtime . . . . . . . . . . . . 1b — min
Reservoir
Heater voltage (seenote1) . . . . . . . 45 6.5 \%
Heatingtime . . . . . . . . . . . . 15 — min

Environmental

Ambient temperature . . . . . . . . =50 +90 °c
Altitude e e = 10 000 ft
— 3 km

CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12) . . — 0.5 1.0 kV
Anode delay time (see notes

12 and 13) .o e 0.1 0.26 us
Anode delay time drift (see

notes 12 and 14) R 15 50 ns
Time jitter (see note 12} . . . — 1.0 5.0 ns
Cathode heater current (at 6.3V) 35 - 40 45 A
Reservoir heater current

(atbov)y . . . . . . . 80 10 12 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE {See note 10)

D.C.forwardanodevoltage . . . . . . . . . . . 35 kV max
Peak anode current . . . . . . . 60000 A max
Product of peak current and pulse Iength .. . . . . 02 Asmax
Repetition frequency . . . . . . . . . . . 1pulse per 10s max

CX1174, page 3



NOTES

1.

10.

11.

12.

The reservoir heater must be decoupled with a suitable capacitor to
avoid damage by spike voltages. The recommended reservoir heater
voltage is stamped on individual tube envelopes.

The tube r.nust be mounted by means of its mounting flange.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 30kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 10kV for the
first 25 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.2bus of the top of the grid 1 pulse must overlap the corresponding
first 0.26us of. the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of O to
—b0V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid

pulse.
Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive,

: 'CX1174, page 4



13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 256% of its pulse amplitude and the instant when anode
conduction takes place.

14. The drift in delay time over a period from 10 seconds to 10 minutes
* after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1174 but the radiation is usually reduced
to a safe level by the metal panels of the equipment in which the tube
operates.

CX1174, page



OUTLINE
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Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres
A o 8.312 max 211.1 max
B 6.000 152.4

C 5.500 139.7

D 0.125 3.18

E 2.500 min 63.50 min

F 4.187 max 106.3 max
G 7.000 177.8

H 0.250 6.35

J 0.315 8.0

K 5.344 135.7

L 3.375 85.73

N 5.875 149.2

Millimetre dimensions have been derived from inches

except dimension J.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 2.500 inches {63.50mm) must be allowed below

the mounting flange.

3. The recommended mounting hole is 4.250 inches (108mm) diameter.

English Electric Valve Company Limited

Chelmsford, Essex, Engiand

CX1174, page 7



CX1174B

DOUBLE ENDED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, double ended high voltage thyratron with ceramic/metal
envelope, featuring low jitter, firing time and drift. Suitable for switching
high power and for switching long pulses.

Reservoirs are incorporated, operating from separate heater supplies. The
tube is electrically symmetrical, with identical cathode and grid assemblies at
both ends; the flange electrode which is positive when the tube is triggered is
referred to as the anode.

Peak forward anode voltage . . . . . . . . 3b kV max
Peak anode current (see page 2) . . . . . 6000 A max
Average anode current e . . . . . . . BO A max
Anode heating factor .. . . . . . . 6B0x10° V.Ap.ps. max
Peak output power e e e e 100 MW max
GENERAL
Electrical
Cathodes (connected internally to one end

of associated heater) . . e e e oxide coated
Cathode heater voltage (each end) . . . . . b63+5% \Y%
Cathode heater current (each end) . . 40 A
Reservoir heater voltage (each end)} (see note 1) . bo Y
Reservoir heater current (eachend) . . . . . 10 A
Tube heating time {(minimum) . . . . . . . 15 min
Inter-electrode capacitances,

‘anode’ to grid 2 - 10 pF approx
Mechanical
Seated height (flange to flange) . . . . 12.780inches {324.6mm) nom
Clearance required below flanges . . . . 2.500 inches (63.5mm) min
Overall diameter . . . . . . . . . . 6.000inches {152.4mm) nom
Net weight L. . . . . . 10.25 pounds (4.65kg) approx
Mounting position (see note 2) e e e any
Tube connections . . . . . . . . . . . . . . . seeoutline

© 1976 English Electric Valve Company Limited December 1976



Cooling s e o forced-air or liquid

Forced-air . . . . . . . . . . . . . . .. see note 3
Liquid . . . . e oul or coolant immersion
Maximum temperature of envelope e e .. 200 °C

Natural amb|ent cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE (See note 4)
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward or inverse anode

voltage (seenoteb) . . . . . . . . -— 35 kV
Peak anode current .. B 6000 A
Peak anode current (pulse repetltuon ]

rate limited to 60p.p.s. max) . . . . . — 8000 A
Average anode current . . . . . . . . — 6.0 A
Rate of rise of anode current

(seenotes6and?7) . . . . . . . . — 10 000 Alus
Anode heating factor . . . . . . . . — 60x10° V.Ap.ps.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . 400 2000 \%
Grid 2 pulse duration . . . .. 1.0 — S
Rate of rise of grid 2 pulse {see note 6) .. 10 - kV/us
Grid 2pulsedetay . . . . . . . . . 0b 3.0 s
Peak inverse grid 2voltage . . . . . . — 450 \Y%
Loaded grid 2 bias voltage .. . =50 —200 \%
Forward impedance of grid 2 drive circuit . 50 500 Q
Grid 1 — D.C. Primed (see note 9)
D.C. grid 1 unioaded priming voltage . . . 75 150 \Y%
D.C.grid 1 primingcurrent . . . . . . 2b 50 mA

" CX1174B, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed (see note 10)

Unloaded grid 1 drive pulse voltage

(see note 8)
Grid 1 pulse duration

Rate of rise of grid 1 pulse (see note 6)

Peak inverse grid 1 voltage
Loaded grid 1 bias voltage
Peak grid 1 drive current

Cathodes

Heater voltage
Heating time

Reservoirs

Heater voltage (see note 1)
Heating time

Environmental

Ambient temperature
Altitude

CHARACTERISTICS

Critical d.c. anode voltage for
conduction {see note 12)
Ancde delay time
(see notes 12 and 13)
Anode delay time drift
(see notes 12 and 14)
Time jitter (see note 12)
Cathode heater current (at 6.3V)
Reservoir heater current
(at 5.0V)

Min

400
2.0
1.0

0.6

—b0

Min Typical
- 0.3
— 0.1
— 15
— 1.0
35 40

8.0 10

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (see note 9)

D.C. forward anode voltage
Peak anode current

Product of peak current and pulse duratlon .

Repetition frequency

Max

1000 \
— HS
— kV/us
450 \%
. seenote i1
1.6 A
5% \)
- min
6.5 \%
- min
ely) °C
10000 ft
3 km

Max
0.5 kV
0.25 us
b0 ns
5.0 ns
45 A
12 A
30 kV max
60 000 A max
2.0 A.s max

1 pulse per 10s max

CX1174B; page 3



NOTES

1.

10.

1.

The reservoir heaters must be decoupled with suitable capacitors to
avoid damage by spike voltages. The recommended voltage for each
tube is marked on the tube, and both reservoirs must be operated at the
same heat®r voltage.

The tube must be mounted by one of the cathode flanges, with flexible
connections to alt other electrodes.

An adequate flow of air must be supptied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

Triggered charging techniques are recommended because the tube has
a relatively long recovery time (100—200us).

This is the maximum hold off voltage in either direction before the
tube is triggered. The maximum permissible peak forward voltage for
instantaneous starting is 30kV and there must be no overshoot.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

For single shot or burst mode applications this parameter can exceed
100kA/us; the ultimate value which can be attained depends upon the
external circuit, but the heating factor must be reduced.

Measured with respect to the associated cathode. The tube is triggered
by pulsing the grid 2 at the negative end, while the grid 2 at the anode
(positive) end is connected to its associated cathode and carries most of
the forward anode current. When grid 1 is pulse driven, the last 0.25us
of the top of the grid 1 pulse must overlap the corresponding first
0.25us of the top of the delayed grid 2 pulse.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming of grid 1 at both ends is recommended for crowbar service.

When pulse drive is applied to the triggered end of the tube, the grid 1
at the anode (positive) end will normally be d.c. primed.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode during the period between the completion of
recovery and the start of the next grid pulse.

* CX1174B, page 4



12.  Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected with increased grid drive.

13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
® conduction takes place.

14. The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1174B but the radiation is usually reduced
to a safe level by the metal surrounds and panels of the equipment in which
the tube operates.

SCHEMATIC DIAGRAM
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OUTLINE
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Outline Dimensions (All dimensions without limits are nominal)

Ref " Inches Millimetres
A ®  12.780+ 0.100 3246+ 254
B 6.000 152.4

C 0.125 3.18

D 5.875 149.2

F 4.187 max 106.3 max

G 0.315 8.0

H 5.344 135.7

J 7.000 177.8

K 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes
1. The two flanges will be parallel within 0.059 inch {1.5mm).
2. The recommended mounting hole is 4.250 inches (108.0mm) diameter.

3. The tube must be mounted by one flange only. The flange is the connect-
ion for the cathode, cathode heater return and reservoir heater return.

4. A minimum clearance of 2.500 inches {63.50mm) must be allowed below
the mounting flange.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party paterits arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1174B, page 7
Chelmsford, Essex, England



CX1175

TWO-GAP
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, two-gap, high voltage thyratron with ceramic/metal envel-
ope, featuring low jitter, firing time and drift. Suitable for switching high
power at high pulse repetition rates or for switching long pulses. A reservoir
operating from a separate heater supply is incorporated.

Peak forwardanodevoltage . . . . . . . . . 80 kV max
Peak anode current (see page 2) .. . . . . 6000 A max
Average anode current . . . . . . . . . . b0 A max
Anode heating factor . . . . . . . . 140 x 10° V.A.p.p.s. max
Peak output power e 200 MW max
GENERAL
Electrical
Cathode (connected internally to one end of heater) . . . oxide coated
Cathode heatervoltage . . . . . . . . . . 63+%% Y
Cathode heater current . . . ... ... 40 A
Reservoir heater voltage (see note 1) . . . . . . boO \
Reservoir heatercurrent . . . . . . . . . . 10 A
Tube heating time {minimum) . . . . . . . . 15 min
Inter-electrode capacitances {approximate):

anode to gradientgrid . . . . . . . . . . 40 pF

gradient gridtogrid2 . . . . . . . . . . 40 pF
Mechanical
Seated height . . . . 11.812 inches (300.0mm) max
Clearance required below moummg ﬂange . 2.500 inches {(63.5mm) min
Overall diameter {(mounting flange) . . . 6.000 inches (152.4mm) nom
Net weight L. . . . . . . 13pounds (b.9kg) approx
Mounting position (see note 2) L. any
Tube connections . . . . . . . . . . . . . . . seeoutline

¥ Indicates a change

©® 1977 English Electric Valve Company Limited October 1977

Supersedes June 1975 Issue



Cooling Lo e forced-air or liquid

Forced-air s .. see note 3
Liquid . . . . e OI| or coolant immersion
Maximum temperature of envelope . 200 °C

Natural ambier?t cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward anode voltage (see note4) . . — 80 kV
Peak inverse anode voltage (seenoteb) . . — 80 kV
Peak anode current . . . . N 6000 A
Peak anode current (pulse repetmon

rate limited to 60p.p.s. max) S 8000 A
Average anode current . . . . R 6.0 A
Rate of rise of anode current (see notes

6and7) . . . . . . . . . . . = 10000 Alus

Anode heating factor 140x 10°  V.A.p.ps.

Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . 400 2000 Vv
Grid 2 pulse duration . . .. 10 — s
Rate of rise of grid 2 pulse (see note 7) .. 1.0 - kV/us
Grid2pulsedelay . . . . . . . . . 0b 3.0 Ms
Peak inverse grid 2 voltage . . T 450 \Y%
Loaded grid 2 bias voltage (see note 9) . —b0 —200 \%
Forward impedance of grid 2 drive circuit . 50 500 Q

Grid 1 — D.C. Primed (See note 10)

D.C. grid 1 unloaded priming voltage . . . 75 150 \Y
D.C.grid 1 primingcurrent . . . . . . 75 150 mA

* CX1175, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed Min Max
Unloaded grid 1 drive pulse voltage

(see note 8) . . 400 1000 \%
Grid, 1 pulse duration .. . 20 — us
Rate of rise of grid 1 pulse (see note 7) .. . 10 - kV/us
Peak inverse grid 1 voltage - 450 \%
Loaded grid 1 bias voltage . see note 11
Peak grid 1 drive current 0.5 15 A
Cathode
Heater voltage 6.3+ 5% \Y
Heating time 15 - min
Reservoir
Heater voltage (see note 1) 4.5 6.5 \%
Heating time 15 - min
Environmental
Ambient temperature —50 +90 °C
Altitude — 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12) — 3.0 5.0 kV
Anode delay time (see notes

12 and 13} — 0.1 0.26 us
Anode delay time drift (see

notes 12 and 14) — 15 50 ns
Time jitter (see note 12) . - 1.0 5.0 ns
Cathode heater current (at 6.3V) 35 40 45 A
Reservoir heater current

(at 5.0V) 8.0 10 12 A
RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 10)
D.C. forward anode voltage . 70 kV max
Peak anode current . . 60 000 A max
Product of peak current and pulse Iength 0.2 A.smax

Repetition frequency

1 pulse per 10s max

CX1175, page 3



NOTES

1.

10.

12.

The reservoir heater must be decoupled with a suitable capacitor to
avoid damage by spike voltages. The recommended reservoir heater
voltage is stamped on individual tube envelopes.

The tube r?]ust be mounted by means of its mounting flange.

An adeguate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 40kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 20kV for the
first 250 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the puise
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.2bus of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of O to
—b0V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
arid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive,

*CX1175, page 4



13. The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

14. The drift in delay time over a period from 10 seconds to 10 minutes

®after reaching full voltage.

HEALTH AND SAFETY HAZARDS

EEV hydrogen thyratrons are safe to handle and operate, provided that the
relevant precautions stated herein are observed. English Electric Valve Com-
pany does not accept responsibility for damage or injury resulting from the
use of electronic devices it produces. Equipment manufacturers and users
must ensure that adequate precautions are taken. Appropriate warning labels
and notices must be provided on equipments incorporating EEV devices and
in operating manuals.

High Voltage

Equipment must be designed so that personnel cannot come into contact with
high voltage circuits. All high voltage circuits and terminals must be enclosed
and fail-safe interlock switches must be fitted to disconnect the primary
power supply and discharge all high voltage capacitors and stored charges in
the electronic devices before allowing access. Intertock switches must not be
bypassed to allow operation with access doors open.

X-Ray Radiation

All high voltage devices produce X-rays during operation and may require
shielding. The X-ray radiation from hydrogen thyratrons is usually reduced
1o a safe level by enclosing the equipment with metal panels.

* Indicates a change
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OUTLINE
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Detail of Gradient Grid Connections

8-32UN.C.
SCREWS

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 11.812 max 300.0 max J 0.315 8.0

B 6.000 152.4 K 5.344 135.7

C 5.500 139.7 L 3.375 86.73

D 0.125 3.18 M 6.750 1715

E 2.250 min 57.15 min N 5.875 149.2

F 4.187 max 106.3 max P 5.875 149.2

G 7.000 177.8 Q 5.125 130.2

H 0.250 6.35

Millimetre dimensions have been derived from inches except dimension J.

Outline Notes

1.

The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

. A minimum clearance of 2.250 inches (57.15 mm) must be allowed below

the mounting flange.

. The recommended mounting hole is 4.250 inches {108mm]} diameter.

Indicates a change
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SCHEMATIC DIAGRAM

Recommended Values

C > 2187C

p R: = 10 to 20MQ
2h, R, = 470 to 100082
G B ot Please consult EEV for alter-

R
T—z native methods of connection.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV aecepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

CX1175, page 8 English Electric Valve Company Limited
Chelmsford, Essex, England



CX1175B

TWO-GAP DOUBLE ENDED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, two-gap, double ended high voltage thyratron with ceramic/
metal envelope, featuring low jitter, firing time and drift. Suitable for switch-
ing high power and for switching long pulses.

Reservoirs are incorporated, operating from separate heater supplies. The
tube is electrically symmetrical, with identical cathode and grid assemblies at
both ends; the flange electrode which is positive when the tube is triggered is
referred to as the anode.

Peak forward anode voltage . . . . . . . . 70 kV max
Peak anode current (see page 2) . . . . . . 6000 A max
Average anode current - e - . . . . . . BO A max
Anode heating factor . . . . . . . . 120x10° V.A.p.p.s. max
Peak output power e e e 1756 MW max
GENERAL
Electrical
Cathodes {connected internally to one end

of associated heater) . . e e oxide coated
Cathode heater voltage (each end) . . . . . . B63+t5H5% A%
Cathode heater current (eachend) . . . . . . 40 A
Reservoir heater voltage (each end) (seenote 1) . 5.0 Y
Reservoir heater current (eachend) . . . . . 10 A
Tube heating time {minimum) .. . . . . 15 min
Inter-electrode capacitances (each gap) . . . . 40 pF approx
Mechanical
Seated height (flange to flange) . . . . . 16.230 inches (412.2mm) nom
Clearance required below flanges . . . . 2.500 inches (63.5mm) min
Overall diameter .« « « . . . . . b.000inches {152.4mm) nom
Net weight ... -« . . . . 17.8pounds (8kg) approx
Mounting position {see note 2) e e e e Coe . any
Tube connections . . . . . . . . . . . . . .. see outiine

©® 1976 English Electric Valve Company Limited December 1976



Cooling e e e e e e e e e forced-air or liquid

Forced-air . . . . . . . . . . . . . . .. see note 3
Liguid . . . . . 0|l or coolant immersion
Maximum temperature of envelope e e e 200 °c

Natural ambient®ooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE (See note 4)
‘MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward or inverse anode

voltage (seenoteb) . . . . . . . . — 70 kV
Peak anode current . e .= 6000 A
Peak anode current (pulse repetmon

rate limited to 60p.p.s. max} . . . . . — 8000 A
Average anode current B 6.0 A
Rate of rise of anode current

(see notes 6 and 7) e 10 000 Alus
Anode heating factor e e e = 120 x 10° V.A.p.ps.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . 400 2000 \%
Grid 2 pulse duration . . . .. 1.0 — MS
Rate of rise of grid 2 pulse (see note 6) .. 1.0 - kV/us
Grid 2 pulsedelay . . . . . . . . . 0b 3.0 MS
Peak inverse grid 2voltage . . . . . . — 450 \%
Loaded grid 2 bias voltage . . . . —50 —200 \%
Forward impedance of grid 2 drive circuit 50 500 Q
Grid 1 — D.C. Primed (see note 9)
D.C. grid 1 unloaded primingvoltage . . . 75 150 \%
D.C.grid 1 primingcurrent . . . . . . 2b 50 mA

CX1175B, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Min Max

Grid 1 — Pulsed {see note 10)
Unloaded grid 1 drive pulse voltage

{ssenote8) . . . . . . . . . . 400 1000 \Y
Grid 1 pulse duration . . . . . . . . 2.0 — us
Rate of rise of grid 1 pulse (see note 6) . . 1.0 — kV/us
Peak inverse grid 1 voltage . . . . . . — 450 \%
Loadedgrid 1 biasvoltage . . . . . . . . . . . . seenotell
Peak grid 1 drive current - - - . . . . 05 1.5 A
Cathodes
Heatervoltage . . . . . . . . . . . . B3+5% \%
Heating time O £ — min
Reservoirs
Heater voltage (seenote 1) . . . . . . . 35 6.5 A
Heating time e e e e 15 — min
Environmental
Ambient temperature . . . . . . . . —B0O +90 °c
Altitude . . . . . . . . . . . .. = 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12) . . . — 3.0 5.0 kV
Anode delay time

(seenotes 12and13) . . . . =— 0.1 0.25 us
Anode delay time drift

(see notes 12and 14} . . . . — 15 50 ns
Time jitter (seenote 12) . . . . — 1.0 5.0 ns
Cathode heater current (at 8.3V) . 35 40 45 A
Reservoir heater current

{atboOv) . . . . . . . . 80 10 12 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (see note 9)

D.C. forward anode voltage . . . . . . . . . 60 kV max
Peak anode current e e e e e 60 000 A max
Product of peak current and pulse duration . . . . . 2.0 A.s max
Repetition frequency . . . . . . . . . . . 1 pulseper 10s max

CX11758B, page 3



NOTES

1.

10.

The reservoir heaters must be decoupied with suitable capacitors to
avoid damage by spike voltages. The recommended voltage for each
tube is marked on the tube, and both reservoirs must be operated at the
same heat&r voltage.

The tube must be mounted by one of the cathode flanges, with flexible
connections to all other electrodes.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

Triggered charging techniques are recommended because the tube has
a relatively long recovery time (100—200us).

This is the maximum hold off voltage in either direction before the
tube is triggered. The maximum permissible peak forward voltage for
instantaneous starting is 60kV and there must be no overshoot.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

For single shot or burst mode applications this parameter can exceed
100k A/us; the ultimate value which can be attained depends upon the
external circuit, but the heating factor must be reduced.

Measured with respect to the associated cathode. The tube is triggered
by pulsing the grid 2 at the negative end, while the grid 2 at the anode
{positive) end is connected to its associated cathode and carries most of
the forward anode current. When grid 1 is pulse driven, the last 0.25us
of the top of the grid 1 pulse must overlap the corresponding first
0.25us of the top of the delayed grid 2 pulse.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming of grid 1 at both ends is recommended for crowbar service.

When pulse drive is applied to the triggered end of the tube, the grid 1
at the anode (positive} end will normally be d.c. primed.

D.C. negative bias voitages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to ‘cathode during the period between the completion of
recovery and the start of the next grid pulse.

* CX1175B, page 4



12. Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected with increased grid drive.

13. The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
* conduction takes place.

14, The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1175B but the radiation is usually reduced
to a safe level by the metal surrounds and panels of the equipment in which
the tube operates.

SCHEMATIC DIAGRAM
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OUTLINE
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Detail of Gradient Grid Connections

3573A

B-3ZUN.C.
SCREWS

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres
A 16.230 + 0.100 412,24 + 2.54
B 6.000 152.4

C 0.125 3.18

D 5.875 149.2

E 5.125 130.2

F 4.187 max 106.3 max
G 0.315 8.0

H 5.344 135.7

J 7.000 177.8

K 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes

1. The two flanges will be parallel within 0.059 inch (1.5mm).

2. The recommended mounting hole is 4.250 inches (108.0mm)} diameter.

3. The tube must be mounted by one flange only. The flange is the connect-
ion for the cathode, cathode heater return and reservoir heater return.

4. A minimum clearance of 2,500 inches (63.50mm) must be allowed below
the mounting flange.

Whilst EEV has taken care to ensure the accuracy of the infarmation contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liabitity beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein,

English Electric Valve Company Limited CX1175B, page 7
Chelmsford, Essex, England



CX1177

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled tetrode thyratron with ceramic/metal envelope, featuring low
jitter and low anode delay time drift. Suitable for use at high pulse repetition
rates and in applications requiring ruggedness and compactness. A hydrogen
reservoir with separate heater supply lead is incorporated.

Peak forward anode voltage . . . . . . . . . 12 kV max
Peak anode current . . . . . . . . . . . 150 A max
Average anode current .. . . . . . . . 200 mMA max
Anode heating factor . . . . . . . . . 40x10° V.Ap.p.s. max
Peak output power . . . . . . . . . . . . 09 MW max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . oxide coated
Cathode heater voltage . . . . . . . . . . 63+£7%% vV
Cathode heater current . . . . . . . . . 4b A
Reservoir heater voltage (see note 1 ) ... . . . B3+7%n% \%
Reservoir heater current . . . .. . . 20 A
Tube heating time {(minimum) (see note 2) .. . . 30 min
Mechanical

Seated height .. . . . 2.400 inches {60.96mm) max
Clearance required below mountmg ﬂange . 1.125 inches (28.58mm) min
Overall diameter (mounting flange) . . . . 1.875 inches (47.63mm) nom
Net weight L. . . . . . . . 6ounces(170g)approx
Mounting position (see note 3) s any
Tube connections . . . . . . . . . . . . . . . seeoutline

February 1972



Cooling .. natural, forced-air or liquid
Where natural coollng is |nsuff|cnent to maintain the envelope temperatures
below the specified rated values, cooling by forced-air, or by oil or coolant
immersion may be used.

The temperaturg of the anode terminal and the base, measured at the points
indicated on the outline drawing, must not exceed the values specified below.

Anode terminal 250 °C max
Base 220 °C max
PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)
Min Max

Anode
Peak forward anode voltage (see note 4) — 12 kV
Peak inverse anode voltage {see note b) — 12 kV
Peak anode current — 150 A
Average anode current . — 200 mA
Rate of rise of anode current (see note 6) — 2000 Alus
Anode heating factor — 40x10°  V.Apps.
Grid 2
Unloaded grid 2 drive pulse voltage

(see note 7) A 200 2000 \%
Grid 2 pulse duration 1.0 — s
Rate of rise of grid 2 pulse 1.0 — kV/us
Grid 2 pulse delay 05 3.0 s
Peak inverse grid 2 voltage — 200 \Y
On load grid 2 bias voltage {see note 8) . 0 —200 \%
Forward impedance of grid 2 drive circuit 100 2000 Q
Grid 1 — D.C. Primed (See note 9)
D.C. grid 1 unloaded priming voltage 75 150 Y
D.C. grid 1 priming current 50 100 mA
Grid 1 — Pulsed
Unloaded grid 1 drive pulse voltage

(see note 7) o 300 2000 \%
Grid 1 pulse duration 2.0 — Ms
Rate of rise of grid 1 pulse 1.0 — kV/us
Peak inverse grid 1 voltage — 200 \'%
On load grid 1 bias voltage S . see note 10
Peak grid 1 drive current 160 500 mA

'CX1177, page 2



Cathode

Heater voltage . . N RS 1 A 707 \%
Heating time (see note 2) . . . . . . . . 30 — min
Resgrvoir

Heater voltage . . L. ... ... B83x7%% \%
Heating time (see note 2) . . . . . . . 30 — min

Environmental (See Note 11)

Ambient temperature . . . . . . . . —bb +130 °C
Altitude L= 10 000 ft
— 3 km

CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12} . . — 200 300 \%
Anode delay time {see notes 12

and 13} e = 0.12 0.3 us
Anode delay time drift

(seenotes12and 14) . . . — 10 50 ns
Time jitter {see note 12} . . . — 1.0 5.0 ns
Recovery time . . Lo see note 16 and curves
Heater and reservoir current

(at63v) . . . . . . . bo 6.5 8.0 A
NOTES

1. The reservoir heater supply must be decoupled with a suitable capacitor
10 avoid damage to the reservoir heater by spike voltages.

2.  For ambient temperatures between —20°C and -55°C the tube heating
time with 6.3V on the cathode and reservoir heaters is 5 minutes.

The tube heating time may be reduced to 90 seconds minimum at
ambient temperatures down to 0°C by applying 7.5V to the cathode
and reservoir heaters. After warm-up the heater voltages must be
reduced to 6.3V,

CX1177, page 3



The tube must be mounted by means of its mounting flange.

The maximum permissible peak forward voltage for instantaneous
starting is 10kV, and there must be no overshoot.

5. The peak inverse voltage (exclusive of a spike of 50 nanoseconds
maximum® duration) must not exceed 6.0kV for the first 25 micro-
seconds after the anode pulse.

6. This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude. Stray anode capac-
itance should be kept to a minimum and not allowed to exceed 10pF.

7. Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.25us of the top of the delayed grid 2 pulse.

8. The tube may be operated with an on-load grid 2 bias voltage of O to
—50V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse).

9. When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off.

10. D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the d.c. potential of grid 1 may vary between —10V and
+bV with respect to cathode potential during the period between the
completion of recovery and the commencement of the succeeding grid
pulse.

11.  To ensure a high standard of ruggedness, all tubes are subjected to the
following tests. After each mechanical test all the tubes must then
satisfy all electrical tests.

{a) Vibration — The tubes are vibrated at bOHz with acceleration of
10g for one minute in the direction of the cathode axis and then
in one direction perpendicular to the cathode axis. See note 3.

{b) Recovery Time — The tubes are tested for recovery at zero grid 2
bias voltage with a maximum limit of 50us.

The tubes are subjected to the following tests on a sample basis.

{c) Operation under Vibration — The tubes are vibrated at 10g in each
of three planes at a sweep rate of one octave per minute from 20
to 2000 to 20Hz, under normal operating conditions. See note 3.

*CX1177, page 4



12.

13.

14,

15.

(d)

* (e)

(9)

(h)

Survival under Vibration and Heater Cycling — The tubes are
vibrated at 10g at a sweep rate of one octave per minute from 5
to 2000Hz for 70 hours in each plane together with heater cycling
with a 10 minute on/off cycle. See note 3.

Long Duration Shock — The tubes are tested at 12bg for ten
milliseconds with two blows in each plane. See note 3.

High Temperature Test — The tubes are tested at a base tempera-
ture of 220°C and an anode temperature of 250°C under normal
operating conditions for b5 hours. This implies an ambient tem-
perature of 130°C.

Low Temperature Instant Start — The tubes are cooled to —20°C
and subjected to a 3-minute warm up period with 5.8V on the
heater. The tubes must withstand a snap start at 10kV and
operate satisfactorily.

Standby Life — The tubes are run with 6.3V heater voltage
applied for 500 hours.

Typical figures are obtained on test using conditions of minimum grid

drive.
drive.

Improved performance can be expected by increasing the grid

The time interval between the instant when the unloaded grid 2
voltage passes cathode potential and the instant when anode conduc-
tion takes place.

The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

The recovery characteristics are controlled on a sampling basis.

X-RAY WARNING

X-rays are emitted by the CX1177 from the region of the anode, but the
radiation is usually reduced to a safe level by the metal panels of the equip-
ment in which the tube operates.

CX1177, page b



MAXIMUM RECOVERY CHARACTERISTICS
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OUTLINE {See

CATHODE
HEATBR (YELLOW)

RESERVOIR
HEATER (RED)

page 8 for Outline Notes and Dimensions)

24714

ANODE CONNECTION
FITTED WITH
8-32U.N.C. SCREW

ANODE TEMPERATURE

MEASURED

HERE

GRID 1 CONNECTION

2 HOLES (M) DIA.
GRID 2 CONNECTION . ! ON @p_c_mA,
2 HoLES (L) Dia.
13
on (R) RC.DIA. ' .
® Af C%
[ :
I u é
SEE NOTE 2
[T 3¢
DIA. SEE NOTE 3
TERMINAL 2 LEADS H
o 4 HOLES (N)DIA. EQUALLY

SPACED ON (H) P.C.DIA.

SEE NOTE 1

BASE TEMPERATURE
MEASURED HERE
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Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Miltimetres
A 2.400 max 60.96 max
B 1.875 47.63

C 1.375 34.93

D 1.2560 31.75

E 0.197 + 0.030 5.00+ 0.76
F 1.021 25.93

G 0.750 19.05

H 1.656 + 0.010 42.06 + 0.25
J 1.125 min 28.58 min
K 6.000 152.4

L 0.118 3.00

M 0.118 3.00

N 0.156 3.96

[ 0.100 2.54

Q 0.150 3.81

R 1.625 41.28

S 1.625 41.28

Millimetre dimensions have been derived from inches.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater

return and reservoir heater return.

2. A minimum clearance of 1.125 inches {28.568mm) must be allowed below

the mounting flange.

3. The recommended mounting hole is 1.312 inches (33.3mm) diameter.

CX1177,page 8
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CX1180

HYDROGEN-FILLED

CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled tetrode thyratron with ceramic/metal envelope, featuring low
jitter, firing time and drift. Suitable for switching high power at high pulse

repetition rates or for switching long pulses.

from the heater supply is incorporated.

Peak forward anode voltage
Peak anode current .
Average anode current .
Anode heating factor

Peak output power

GENERAL

Electrical

Cathode {connected internally to one end of heater)

Cathode heater voltage

Cathode heater current .
Reservoir heater voltage {see note 1)
Reservoir heater current

Tube heating time (minimum)
Anode to grid 2 capacitance

Mechanical
Seated height .

Clearance required below mountmg ﬂange

Overall diameter {mounting flange)
Net weight

Mounting position (see note 2)
Tube connections

A hydrogen reservoir operating

. 25 kV max
1000 A max
1.25 A max

125 x 10° V.A.p.p.s. max
125 MW max

. oxide coated

6.3+ 5% Y
1 A
6.3+ 5% \%
6.0 A
. . bo min
15 to 20 pF

4.875 inches {123.8mm) max

. 1.500 inches (38.1mm} min

3.500 inches {88.9mm)} nom
2% pounds (1.0kg) approx
any

see outline
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Cooling .. . . . . . . . . . . . natural, forced-air or liquid
Where natural cooling is insufficient to maintain the envelope temperature
below the specified rated value, cooling by forced-air or by oil or coolant
immersion may be used.

»
Forced-air e .. see note 3
Liquid L. L. oul or coolant immersion
Maximum temperature of envelope A 200 °C

Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absotute values)

Min Max

Anode
Peak forward anode voltage (see note 4) . . — 25 kV
Peak inverse anode voltage (see note 5) . . — 25 kV
Peak anode current . . . . . . . . . — 1000 A
Average anode current .o A 1.25 A
Rate of rise of anode current (see notes

6and7) . . . . . . . . . . . = 5000 Alus

Anode heating factor 125x10°  V.Apps.

Grid 2
Unloaded grid 2 drive pulse voltage

{seenote8 . . . . . . . . . 200 1000 vV
Grid 2 pulse duration . . . L. 1.0 — us
Rate of rise of grid 2 pulse (see note 7) .. 10 — kV/us
Grid2 pulsedelay . . . . . . . . . 0b 3.0 MS
Peak inverse grid 2 voltage . . .. = 450 \Y
Loaded grid 2 bias voltage (see note 9) . =b0 —200 \%
Forward impedance of grid 2 drive circuit . 50 1000 Q
Grid 1 — D.C. Primed (See note 10)
D.C.grid 1 unloaded primingvoltage . . . 75 150 \%
D.C.grid 1 primingcurrent . . . . . . B0 180 mA

°
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MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed Min Max
Unloaded grid 1 drive pulse voltage

(seenote8) . . . . . . . . .. 300 1000 \
Gridel pulse duration . . . . . . . . . 20 — us
Rate of rise of grid 1 pulse {seenote7) . . . 1.0 — kV/us
Peak inversegrid 1voltage . . . . . . . — 450 \
Loaded grid 1 biasvoltage . . . . . . . . . . . . seenotell
Peak grid 1drivecurrent . . . . . . . . 03 1.0 A
Cathode
Heatervoltage . . . . . . . . . . . . 63+5% Y
Heatingtime . . . . . . . . . . . . BO - min
Reservoir
Heater voltage (seenote 1) . . . . . . . . B63+5% \%
Heatingtime . . . . . . . . . . . . 50 - min

Environmental

Ambient temperature . . . . . . . . —BQ +90 °C
Altitude P — 10 000 ft
— 3 km

CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction {see note 12) . . — 0.3 1.0 kV
Anode delay time (see notes

12 and 13) e = 0.1 0.25 s
Anode delay time drift (see

notes 12 and 14) ... = 20 50 ns
Time jitter (see note 12} . . . — 1.0 5.0 ns
Cathode heater current {at 6.3V) 9.0 11 13 A
Reservoir heater current

@63v) . . . . . . . 40 6.0 8.0 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 10)

D.C. forwardanodevoltage . . . . . . . . . . . 25 kV max
Peak anode current .. . . . . . . . . . . bDOO A max
Product of peak current and pulse length .. . . . . 02 Asmax
Repetition frequency . . . . . . . . . . . 1 pulseper 10s max

CX1180, page 3



°

NOTES

1.

10.

1.

12.

The reservoir heater supply must be obtained either from the cathode
heater supply or if a separate supply is used it must be decoupled to
avoid damage to the reservoir.

The tube ?nust be mounted by means of its mounting flange.

An adeguate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 20kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 10kV for the
first 26 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.25us of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of O to
—50V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse}.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +bV
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
puise.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive,
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13. The time interval between the instant when the unloaded grid 2
voltage passes cathode potential and the instant when anode con-
duction takes place.

14. The drift in delay time over a period from 10 seconds to 10 minutes
® after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1180 but the radiation is usually reduced
to a safe level by the metal panels of the equipment in which the tube
operates.
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OUTLINE

2574A

DiA,
ANODE CONNECTION

:

) FITTED WITH
8-32UN.C. SCREW

I GRID 2 CONNECTION
FITTED WITH
8-32U.N.C. SCREW

MOUNTING FLANGE

i SEE NOTE 1
/

E) SEE NOTE 2 ‘

S e oo | m— 2 s e SR

DIA. SEE NOTE 3 GRID 1 (GREEN)

(®)oia.

CATHODE
HEATER (YELLOW)

RESERVOIR
HEATER (RED)

3 HoLES (J) DA

on (K) RCDIA.
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Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres
A ® 4875 max 123.8 max
B 3.500 88.90

Cc 3.062 77.77

D 0.100 254

E 1.500 min 38.10 min
F 2.125 max 53.98 max
G 6.000 162.4

H 0.250 6.35

J 0.197 5.00

K 3.000 76.20
L 2.875 73.03

Millimetre dimensions have been derived from inches

except dimension J.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 1.500 inches (38.10mm} must be allowed below

the mounting flange.

3. The recommended mounting hole is 2.187 inches (55.55mm) diameter.

English Electric Valve Company Limited
Chelmsford, Essex, England

CX1180, page 7



CX1191

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled tetrode thyratron, featuring fast recovery time and ruggedized
construction, suitable for use in airborne or mobile military radar systems. It
is used for switching peak powers up to 3.2MW at high repetition rates under
a wide range of operating conditions. |t has a rugged, internally connected
reservoir and under normal conditions the CX1191 will give a life of at least
3000 hours. Samples are subjected to extensive environmental test procedures
including vibration at 2g from 50 to 500Hz.

Peak forward anode voltage . . . . . . . . . 16 kV max
Peak anode current . . . . . . . . . . . 400 A max
Average anode current . . . . . . . . . . 04 A max
Anode heating factor . . . . . . . . . 50x10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . 32 MW max
GENERAL
Electrical
Cathode (connected internally to one end of heater) . . . . oxidecoated
Heatervoltage . . . . . . . . . . . . . B63+x7%% \Y
Heater current . . .. . . 125 A
Tube heating time (m|n|mum) (see note 1) .. . . 20 min
Inter-electrode capacitances {approximate):
anode to grid 2 (grid 1 and cathode not connected) 9.0 pF
anode to grid 1 (grid 2 and cathode not connected) 45 pF
anode to cathode {grid 1 and grid 2 not connected) 18 pF
Mechanical
Overall length .. . . . . . . . . 8.2b0inches {209.6mm) max
Overall diameter .. . . . . . . . 2b62inches {65.1mm) max
Net weight . o 12 ounces {340g) approx
Mounting posmon (see note 2) L. . any
Base s B4D bayonet
Topcap . . . . . . . B.S.448-CT3
Cooling O natural
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PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward anede voltage (see note 1)
Peak inverse anode voltage (see note 3)
Peak anode current . .o
Average anode current

Rate of rise of anode current (see note 4)

Anode heating factor

Grid 2

Unloaded grid 2 drive pulse voltage
(see note 5) oL

Grid 2 pulse duration

Rate of rise of grid 2 pulse (see note 4)

Grid 2 pulse delay ..

Peak inverse grid 2 voltage

Loaded grid 2 bias voltage

Forward impedance of grid 2 drive cnrcun

Grid 1 — D.C. Primed (See note 6)

D.C. grid 1 unloaded priming voltage
D.C. grid 1 priming current .

Grid 1 — Pulsed

Unloaded grid 1 drive pulse voltage
(see note 5) .

Grid 1 pulse duration .

Rate of rise of grid 1 pulse (see note 4)

Peak inverse grid 1 voltage

Loaded grid 1 bias voltage

Peak grid 1 drive current

Cathode

Heater voltage
Tube heating time (see note 1)

Environmental
Environmental performance
Ambient temperature
Altitude

Min Max
— 16

— 5.0
- 400

- 0.4
- 2500

— 50x10°

200 750
1.0 -
10 -

05 3.0
- 200
—50 ~120
100 1000
75 150
50 100
300 750
2.0 _
1.0 —
- 200

03 10

6.3 £7%%
2.0 -
55 400

— 10000
- 3

kV
kV

Alus
V.A.p.p.s.

kV/us
us

\Y

us

kV/us

\

see note 7
A

min

see noteo 8
C
ft

km
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CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction (see note9} . . — 0.3 1.0 kV
Anode delay time (see

notes9and 10} . . . . . — 0.15 0.25 Ms
Anode delay time drift (see

notes9,11and12) . . . . — 20 50 ns
Time jitter (see notes 9 and 12) . — 1.0 5.0 ns
Recovery time . . e see note 13 and curves
Heater current (at 6. 3V) A N 126 13 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 6)

D.C. forward anodevoltage . . . . . . . . . . . 1b kV max
Peak anode current .o . . . . . b0oo A max
Product of peak current and pulse Iength . . . . . . 0.2 Asmax
Repetition frequency . . . . . . . . . . . 1pulseper 10s max
NOTES

1. For instantaneous starting applications where the anode voltage exceeds
12kV, the minimum cathode heating time is 3 minutes. The maximum
permissible peak forward voltage for instantaneous starting is 16.0kV,
and there must be no overshoot.

Clamping is only permissible by the base.

The peak inverse voltage exclusive of a spike of 1 microsecond maxi-
mum duration and 16kV maximum amplitude must not exceed 10kV
for the first 5 microseconds after the anode pulse and must not exceed
5.0kV thereafter.

4. The rate of rise refers to that part of the leading edge of the pulse
between 25% and 756% of the pulse amplitude.

5. Measured with respect to cathode. In certain cases the maximum drive
pulse voltage may be exceeded without damage to the tube; a maximum
value of 2.6kV is then recommended. When grid 1 is pulse driven, the
last 0.25us of the top of the grid 1 pulse must overlap the corres-
ponding first 0.26us of the top of the delayed grid 2 pulse.

CX1191, page 3



6. When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

7. D.C. nega.tive bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

8.  All tubes are subjected to an acceleration of 10g at 50Hz before testing.
In addition, samples are tested under the following conditions:

(a)  Linear Acceleration 12g (min) is applied and maintained for 1

minute at right angles to and in each direction along the major

- axis of the tube. A heater voltage of 6.3V is applied during the
test.

(b} Resonance Search Vibration is applied in two mutually perpen-
dicular directions, one of which is parallel to the longitudinal axis
of the tube. The frequency is swept at a rate not exceeding one
octave per minute between 10 and 150Hz, with accelerations of
2g {min}. All resonances detectable visually or electrically are
noted for information and also for use in test (c). Normal
operating voltages are applied during the test.

{c)  Vibration Fatigue Each tube is subjected to vibration for two
periods of ten hours. In one period the direction of vibration is
paraliel to the longitudinal axis of the tube, and in the other the
direction is perpendicular to the longitudinal axis of the tube.
An acceleration of 2g is used and the frequency is that of the
strongest resonance detected during the resonance search. [|f no
resonances were detected in the search, then a frequency of
150Hz is used. A heater voltage of 6.3V is applied during the
test.

Tubes must pass operational tests after the above procedure has been
completed.

In addition to operational testing at a pulse repetition rate of 1000p.p.s.
on all tubes, an additional test at 6400p.p.s. is performed on a sampling
basis.

*CX1191, page 4



9.

10.

11.

12.

13.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing the grid
drive.

The time interval between the instant when the open circuit grid 2
.

voltage passes cathode potential and the instant when anode con-

duction takes place.

The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

For equipment where jitter and anode delay time drift are not import-
ant, the tube may be triggered by applying a single pulse to grid 2 and
connecting grid 1 to grid 2 via a 100pF capacitor shunted by a 10M$2
resistor. ’

The recovery characteristics are controlled on a sampling basis.

X-RAY WARNING

X-rays are emitted by the CX1191 from the region of the anode, but the
radiation is usually reduced to a safe level by the metal panels of the equip-
ment in which the tube operates.
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MAXIMUM RECOVERY CHARACTERISTICS
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OUTLINE (All dimensions without limits are nominal)

®

le—(D)DIA.

(®DiA.

SUPER JUMBO
B4D BASE

R

WITH BAYONET

4 Pins (H)oia.
ON(DPCDIA.

2853

Ref Inches Millimetres Pin Element

A 8.000 + 0.250 203.2+6.4 1 Grid 1

B 2.562 max 65.08 max 2 Heater, cathode
C 0.500 min 12.70 min 3 Heater

D 0.566 + 0.007 14.38+ 0.18 4 Grid 2

E 0.625 15.88 Top cap Anode

F 0.562 14.28

G 0.750 19.05

H 0.187 + 0.003 4.750 + 0.076

J 1.000 25.40

Millimetre dimensions have been derived

from inches.

English Electric Valve Company Limited

Chelmsford, Essex, England
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CX1191A

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled tetrode thyratron, featuring fast recovery time and ruggedized
construction, suitable for use in airborne or mobile military radar systems. |t
is used for switching peak powers up to 6.25MW at high repetition rates under
a wide range of operating conditions. It has a rugged, internally connected
reservoir. Samples are subjected to extensive environmental test procedures
including vibration at 2g from 50 to 500Hz.

" Peak forward anodevoltage . . . . . . . . . 25 kV max
Peak anode current . . . . . . . . . . . 500 A max
Average anode current . . . . . . . . . 05 A max
Anode heating factor . . . . . . . . 6 25 x 10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . 625 MW max
GENERAL
Electrical
Cathode (connected internally to one end of heater) . . . . oxide coated
Heatervoltage . . . . . . . . . . . . . B63+7%% \%
Heater current . . ... . 125 A
Tube heating time (mlmmum) (see note 1) . . . . 30 min
Inter-electrode capacitances (approximate):

anode to grid 2 (grid 1 and cathode not connected) 9.0 pF

anode to grid 1 (grid 2 and cathode not connected) 4.5 pF

anode to cathode {(grid 1 and grid 2 not connected) 18 pF
Mechanical
Overafl length . . . . . . . . . . . 8.250inches (209.6mm) max
Overall diameter . . . . . . . . . . 2.562 inches (65.1mm) max
Net weight . . . . . - . . . . . 12ounces {340g) approx
Mounting position (see note 2) oL . . . any
Base e, B4D bayonet
Top cap .. . . . . . . . . . . . . . . . .Bs4ascCTS3
Cooling S . . . ... ... ... . . . . . . natura
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PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS {(Absolute values)

Anode

Peak forward anbde voltage (see note 1)
Peak inverse anode voltage (see note 3)
Peak anode current .

Average anode current .

Rate of rise of anode current (see note 4)

Anode heating factor

Grid 2

Unloaded grid 2 drive pulse voltage
{see note b) .. .

Grid 2 pulse duration . .

Rate of rise of grid 2 pulse (see note 4)

Grid 2 pulse delay .

Peak inverse grid 2 voltage

Loaded grid 2 bias voltage

Forward impedance of grid 2 drive CII'CUlt

Grid 1 — D.C. Primed {See note 6)

D.C. grid 1 unloaded priming voltage
D.C. grid 1 priming current .

Grid 1 — Pulsed

Unloaded grid 1 drive pulse voltage
(see note b} S

Grid 1 pulse duration .

Rate of rise of grid 1 pulse (see note 4)

Peak inverse grid 1 voltage

Loaded grid 1 bias voltage

Peak grid 1 drive current

Cathode

Heater voltage .
Tube heating time (see note 1)

Environmental

Environmental performance
Ambient temperature
Altitude

Min

300

1.0

03

750

3.0
200
—120
1000

150
100

750

200
1.0

6.3 £7%%

3.0

- +§0.
10 000

kV
kV

Alus
V.A.p.p.s.

s
kV/us
s

\
s
kV/us
\Y

. see note 7

A

min

. see note 8

°C
ft
km
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CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction {seenote9) . . — 0.3 1.0 kV
Anqge delay time (see

notes9and10) . . . . . -— 0.15 0.25 us
Anode delay time drift (see

notes9,11and12) . . . . -— 20 50 ns
Time jitter (see notes 9 and 12) . — 1.0 5.0 ns
Heater current (at 6.3Vv) . . . 11 125 13 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 6)

D.C. forward anodevoltage . . . . . . . . . . . 25 kV max
Peak anodecurrent . . . . . . . . . . . . . B0OO A max
Product of peak current and pulse duration . . . . . . 0.2 Asmax
Repetition frequency . . . . . . . . . . . 1pulseper 10s max
NOTES

1. The maximum permissible peak forward voltage for instantaneous
starting is 20kV and there must be no overshoot. For single shot and
crowbar applications, each tube is tested to withstand 25kV at 6.3V
heater voltage, with 100mA grid 1 drive current and —100V grid 2 bias
voltage.

2. Clamping is only permissible by the base.

For pulsed operation, the peak inverse anode voltage exclusive of a
spike of 0.05 microsecond duration must not exceed 10kV during the
first 25 microseconds after the pulse.

4. The rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

5. Measured with respect to cathode. In certain cases the maximum drive
pulse voltage may be exceeded without damage to the tube; a maximum
value of 2.5kV is then recommended. When grid 1 is pulse driven, the
last 0.2bus of the top of the grid 1 puise must overlap the corres-
ponding first 0.25us of the top of the delayed grid 2 pulse.
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6. When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

7. D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse dPiven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

8. All tubes are subjected to an acceleration of 10g at 50Hz before testing.
In addition, samples are tested under the following conditions:

(a) Linear Acceleration 12g (min) is applied and maintained for 1
minute at right angtes to and in each direction along the major
axis of the tube. A heater voltage of 6.3V is applied during the
test. )

{b) Resonance Search Vibration is applied in two mutually perpen-
dicular directions, one of which is parallel to the longitudinal axis
of the tube. The frequency is swept at a rate not exceeding one
octave per minute between 10 and 150Hz, with accelerations of
2g {min). All resonances detectable visually or electrically are
noted for information and aiso for use in test (c). Normal
operating voltages are applied during the test.

(c) Vibration Fatigue Each tube is subjected to vibration for two
periods of ten hours. In one period the direction of vibration is
paralle! to the longitudinal axis of the tube, and in the other the
direction is perpendicular to the longitudinal axis of the tube.
An acceleration of 2g is used and the frequency is that of the
strongest resonance detected during the resonance search. 1f no
resonances were detected in the search, then a frequency of
150Hz is used. A heater voltage of 6.3V is applied during the
test.

Tubes must pass operational tests after the above procedure has been
completed.

9. Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing the grid
drive.
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10.

1.

12.

13.

The time interval between the instant when the open circuit grid 2
voltage passes cathode potential and the instant when anode con-
duction takes place.

The drift in delay time over a period from 10 seconds to 10 minutes
* after reaching full voltage.

For equipment where jitter and anode delay time drift are not import-
ant, the tube may be triggered by applying a single pulse to grid 2 and
connecting grid 1 to grid 2 via a 100pF capacitor shunted by a 10M§2
resistor.

For screened grid operation, grid 2 may be connected to cathode
provided that a low impedance grid drive putse (say 50£2) is used.
Under these conditions the critical d.c. anode voltage for conduction
may be higher than normal.

X-RAY WARNING

X-rays are emitted by the CX1191A from the region of the anode, but the
radiation is usually reduced to a safe level by the metal panels of the equip-
ment in which the tube operates.
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OUTLINE (All dimensions without limits are nominal)

() ;b} r—( D)DIA. 2083

»
[}
| 4 PINS (H)DIA.
ON(J)PCDIA.
i
i
A
{(B)DIA.
N
J SUPER JUMBO

E B4D BASE

‘\l/‘ WITH BAYONET
Ref Inches Millimetres Pin Element
A 8.000 + 0.250 203.2+6.4 1 Grid 1
B 2.562 max 65.08 max 2 Heater, cathode
C 0.500 min 12.70 min 3 Heater
D 0.566 + 0.007 14.38 + 0.18 4 Grid 2
E 0.62b6 15.88 Top cap Anode
F 0.562 14.28
G 0.750 19.05
H 0.187 + 0.003 4.750 + 0.076
J 1.000 25.40
Millimetre dimensions have been derived
from inches.

*CX1191A, page 6 English Electric Valve Company Limited
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CX1191D

DEUTERIUM
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled tetrode thyratron of ruggedized construction, suitable for
use in airborne or mobile military radar systems. It is used for switching peak
powers up to 8.0MW at high repetition rates under a wide range of operating
conditions. It has a rugged, internally connected reservoir. Samples are
subjected to extensive environmental test procedures including vibration at
2g from 50 to 200Hz.

Peak forward anodevoltage . . . . . . . . . 35 kV max
Peak anode current . . . . . . . . . . | 500 A max
Average anodecurrent . . . . . . . . . . . 05 A max
Anode heating factor . . . . . . . . . 80x10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . 80 MW max
GENERAL
Electrical
Cathode (connected internally to one end of heater) . . . . oxide coated
Heatervoltage . . . . . . . . . . . . . B3+7%% vV
Heater current . . . . . . . . . . . ... 125 A
Tube heating time (minimum) (seenote 1) . . . . 5.0 min
Inter-electrode capacitances {approximate):
anode to grid 2 {grid 1 and cathode not connected) 9.0 pF
anode to grid 1 {grid 2 and cathode not connected) 45 pF
anode to cathode {(grid 1 and grid 2 not connected) 18 pF
Mechanical
Overall length - . . . . . . . . . 8.250inches (209.6mm) max
Overall diameter . . . . . . . . . . 2.562 inches (65.1mm) max
Net weight .« -« . . . . . . . . . .12ounces (340g) approx
Mounting position (see note 2} e e . any
Base - -« . . . . . . . . . . . . . . . BAD,bayonet
Top cap e B.S.448-CT3
Cooling S ... ... . ... .. . . . . . natural
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PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode .

Peak forward anode voltage (see note 1)
Peak inverse anode voltage (see note 3)
Peak anode current .

Average anode current .

Rate of rise of anode current (see note 4)

Anode heating factor

Grid 2

Unloaded grid 2 drive pulse vo(tage
(see note B) . .o

Grid 2 pulse duration .

Rate of rise of grid 2 pulse (see note 4)

Grid 2 pulse delay .

Peak inverse grid 2 voltage

Loaded grid 2 bias voltage

Forward impedance of grid 2 drive cxrcmt

Grid 1 — D.C. Primed (See note 6)

D.C. grid 1 unloaded priming voltage
D.C. grid 1 priming current .

Grid 1 — Pulsed

Unloaded grid 1 drive pulse voltage
(see note b) .

Grid 1 pulse duratlon .

Rate of rise of grid 1 pulse (see note 4)

Peak inverse grid 1 voltage

Loaded grid 1 bias voltage

Peak grid 1 drive current

Cathode

Heater voltage
Tube heating time (see note 1)

Environmental
Environmental performance
Ambient temperature
Altitude

Min Max
- 35
- 10
- 500
- 05
- 2500
—- 80x10°
200 750
1.0 -
1.0 -
0.5 3.0
J— 200
—50 —-120
100 1000
75 150
50 100
300 750
2.0 -
1.0 -
- 200
03 1.0
6.3+ 7%%
5.0 -
‘85 490
- 10 000
- 3

kV/us
s

\Y

us

kV/us

\Y

see note 7
A

min

. see note 8

°C
ft
km
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CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction (seenote 9) . . — 0.3 1.0 kV
Anode delay time (see

netesSand 10} . . . . . — 0.15 0.25 MS
Anode delay time drift (see

notes9,11and12) . . . . — 20 50 ns
Time jitter (see notes 9 and 12) . — 1.0 5.0 ns
Heater current {at 6.3V) . . . 11 125 13 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 6)

D.C. forward anode voltage (seenote 1) . . . . . . . 3b kV max
Peak anode current . . . . . . . . . . . . . 5000 A max
Product of peak current and pulse length .. . . . . 02 Asmax
Repetition frequency . . . . . . . . . . . 1pulseper 10s max
NOTES

1. The maximum permissible peak forward voltage for instantaneous start-
ing is 20kV, and there must be no overshoot.

For single shot and crowbar applications, each tube is tested to with-
stand 35kV d.c. at 6.3V heater voltage for 10 minutes, with 100mA
grid 1 drive current and —100V grid 2 bias.

Clamping is only permissible by the base.

The peak inverse voltage exclusive of a spike of 1 microsecond maxi-
mum duration and 20kV maximum amplitude must not exceed 12kV
for the first b microseconds after the anode pulse and must not exceed
5.0kV thereafter.

4.  The rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

5. Measured with respect to cathode. In certain cases the maximum drive
pulse voltage may be exceeded without damage to the tube; a maximum
value of 2.5kV is then recommended. When grid 1 is pulse driven, the
last 0.25us of the top of the grid 1 pulse must overlap the corres-
ponding first 0.25us of the top of the delayed grid 2 pulse.
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6. When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

7. D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse deiven, the potential of grid 1 may vary between —10 and +56V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

8. All tubes are subjected to an acceleration of 10g at bOHz before testing.
In addition, samples are tested under the following conditions:

(@) Linear Acceleration 12g (min) is applied and maintained for 1
minute at right angles to and in each direction along the major
axis of the tube. A heater voltage of 6.3V is apptied during the
test.

{b} Resonance Search Vibration is applied in two mutually perpen-
dicular directions, one of which is parallel to the longitudinal axis
of the tube. The frequency is swept at a rate not exceeding one
octave per minute between 10 and 200Hz, with accelerations of
2g (min). All resonances detectable visually or electrically are
noted for information and also for use in test (c). Normal
operating voltages are applied during the test.

(c) Vibration Fatigue FEach tube is subjected to vibration for two
periods of ten hours. In one period the direction of vibration is
parallel to the longitudinal axis of the tube, and in the other the
direction is perpendicular to the longitudinal axis of the tube.
An acceleration of 2g is used and the frequency is that of the
strongest resonance detected during the resonance search. If no
resonances were detected in the search, then a frequency of
160Hz is used. A heater voltage of 6.3V is applied during the
test.

Tubes must pass operational tests after the above procedure has been
completed.
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9. Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing the grid
drive.

10.  The time interval between the instant when the open circuit grid 2
*voltage passes cathode potential and the instant when anode con-
duction takes place.

11.  The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

12.  For equipment where jitter and anode delay time drift are not import-
ant, the tube may be triggered by applying a single pulse to grid 2 and
connecting grid 1 to grid 2 via a 100pF capacitor shunted by a 10MS2
resistor.

For screened grid operation, grid 2 may be connected to cathode
provided that a low impedance grid drive pulse (say 50 ohms) is used.
Under these conditions, the critical d.c. anode voltage for conduction
may be higher than normal.

X-RAY WARNING

X-rays are emitted by the CX1197D from the region of the anode, but the
radiation is usually reduced to a safe level by the metal panels of the equip-
ment in which the tube operates.
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OUTLINE (All dimensions without limits are nominal)

(? —— F—@ DIA. 2053

| 4 PINS (H)DIA.
ONQ)PCDIA.

A
A
»«—(B)DIA.
SUPER JUMBO
£ 9 B4D BASE
ii WITH BAYONET
J_T_U U
Ref iInches Millimetres Pin Element
A 8.000 + 0.250 203.2+6.4 1 Grid 1
8 2.562 max 65.08 max 2 Heater, cathode
C 0.500 min 12.70 min 3 Heater
D 0.566 + 0.007 14.38 +0.18 4 Grid 2
E 0.626 15.88 Top cap Anode
F 0.562 14.28
G 0.750 198.05
H 0.187 + 0.003 4.750 + 0.076
J 1.000 25.40
Millimetre dimensions have been derived
from inches.
CX1191D, page 6 English Electric Valve Company Limited
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CX1192

THREE-GAP
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, three-gap, high voltage thyratron with ceramic/metal
envelope, featuring low jitter, firing time and drift. Suitable for switching
high power at high pulse repetition rates or for switching fong pulses. A
reservoir operating from a separate heater supply is incorporated.

Peak forward anode voltage . . . . . . . . 120 kV max
Peak anode current {(see page2) . . . . . . . 6000 A max
Average anode current . . . . . . . . . . 6.0 A max
Anode heating factor . . . . . . . . . 140 x 10° V.A.p.p.s. max
Peak output power . . . . . . . . . . . 360 MW max
GENERAL
Electrical
Cathode (connected internally to one end of heater) . . . oxide coated
Cathode heater voltage . . . . . . . . . . b63txth% \%
Cathode heater current . . .. . . . . 40 A
Reservoir heater voltage (see note 1 ) . . . . . . boO Y
Reservoir heatercurrent . . . . . . . . . . 10 A
Tube heating time (minimum) . . .. . . 15 min
Inter-electrode capacitances (approx1mate):

anode to gradientgrid2 . . . . . . . . . 40 pF

gradient grid 2 to gradientgridt . . . . . . 40 pF

gradientgrid 1togrid2 . . . . . . . . . 40 pF
Mechanical
Seated height . . . . . 15.312 inches (388.9 mm) max
Clearance required below mountmg ﬂange . . 2500 inches (63.5mm) min
Overal! diameter (mounting flange) . . .. . 6.000 inches (152.4mm) nom
Net weight Lo o 18% pounds {8.4kg) approx
Mounting position (see note 2) e any
Tube connections . . . . . . . . . . . . . . . seeoutline

¥ Indicates a change
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Cooling e forced-air or liquid

Forced-air . . . . . . . . . . . . . . .o see note 3
Liquid . . . . e 0|I or coolant immersion
Maximum temperature of envelope T 200 °C

Natural ambientscooling is usuaily insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward anode voltage (see note4) . . — 120 kV
Peak inverse anode voltage (seenoteb) . . — 120 kV
Peak anode current . . . . B 6000 A
Peak anode current (putse repetltlon

rate limited to 60p.p.s. max) . — 8000 A
Average anode current .. R 6.0 A
Rate of rise of anode current {see notes

6and 7) — 10 000 Alus

Anode heating factor 140 x 10° V.A.p.ps.

Grid 2
Unloaded grid 2 drive pulse voltage

{seenote8) . . . . . . . . . 400 2000 Y
Grid 2 pulse duration . . . Lo 1.0 — us
Rate of rise of grid 2 pulse (see note 7) 1.0 — kV/us
Grid2pulsedelay . . . . . . . . . 0b 3.0 us
Peak inverse grid 2 voltage . . . .. = 450 \%
Loaded grid 2 bias voltage (see note 9) . =b0 —200 vV
Forward impedance of grid 2 drive circuit . 50 500 Q
Grid 1 — D.C. Primed (See note 10)
D.C. grid 1 unloaded priming voltage . . . 75 150 \%
D.C.grid 1 primingcurrent . . . . . . 75 150 mA
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MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed Min Max
Unloaded grid 1 drive pulse voltage

{seenote8) . . . . . . . . . . 400 1000 Vv
Grid.1 pulse duration . . . . . . . . . 20 — us
Rate of rise of grid 1 pulse {seenote7) . . . 1.0 — kV/us
Peak inversegrid 1voltage . . . . . . . — 450 \%
Loaded grid 1 biasvoltage . . . . . . . . . . . . seenotell
Peak grid 1 drivecurrent . . . . . . . . 05 1.5 A
Cathode
Heatervoltage . . . . . . . . . . . . B63+5% \Y;
Heatingtime . . . . . . . . . . . . 15 — min
Reservoir
Heater voltage (seenote 1) . . . . . . . 45 6.5 \%
Heatingtime . . . . . . . . . . . . 156 — min

Environmental

Ambient temperature . . . . . . . . —B0 +90 °C
Altitude e 10 000 ft
— 3 km

CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12) . . — 5.0 7.0 kV
Anode delay time {see notes

12 and 13) S — 0.1 0.25 us
Anode delay time drift (see

notes 12 and 14) ... = 15 50 ns
Time jitter (see note 12) . . . — 1.0 5.0 ns
Cathode heater current (at 6.3V) 35 40 45 A
Reservoir heater current

(atbov) . . . . . . . 80 10 12 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 10)

D.C. forward anode voltage . . . . . . . . . . 105 kV max
Peak anode current C e 60 000 A max
Product of peak current and pulse length .. . . . . 02 Asmax
Repetition frequency . . . . . . . . . . . 1 pulseper 10s max
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NOTES

1.

10.

1.

12.

The reservoir heater must be decoupled with a suitable capacitor to
avoid damage by spike voltages. The recommended reservoir heater
voltage is stamped on individual tube envelopes.

The tube rlust be mounted by means of its mounting flange.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 86kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 20kV for the
first 250 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.25us of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of O to
—B0V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse}.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hoid-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive,
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13. The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

14. The drift in delay time over a period from 10 seconds to 10 minutes

* after reaching full voltage.

HEALTH AND SAFETY HAZARDS

EEV hydrogen thyratrons are safe to handle and operate, provided that the
relevant precautions stated herein are observed. English Electric Valve Com-
pany does not accept responsibility for damage or injury resulting from the
use of electronic devices it produces. Eguipment manufacturers and users
must ensure that adequate precautions are taken. Appropriate warning fabels
and notices must be provided on equipments incorporating EEV devices and
in operating manuals.

High Voltage

Equipment must be designed so that personnel cannot come into contact with
high voltage circuits. All high voltage circuits and terminals must be enclosed
and fail-safe interlock switches must be fitted to disconnect the primary
power supply and discharge all high voltage capacitors and stored charges in
the electronic devices before allowing access. Interlock switches must not be
bypassed to allow operation with access doors open.

X-Ray Radiation

All high voltage devices produce X-rays during operation and may require
shielding. The X-ray radiation from hydrogen thyratrons is usually reduced
to a safe level by enclosing the equipment with metal panels.

¥* indicates a change
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OUTLINE

3672C :

DIA. ANODE CONNECTION
,/\)\ FITTED WITH

174-20U.N.C. SCREW

e

@ »r »
DIA.
GRADIENT GRID
CONNECTIONS
SEE DETAIL

DlA.
N GRID 2 CONNECTION
FITTED WITH
C 8-32UNC. SCREW
@ =L= >
DIA.

MOUNTING FLANGE
SEE NOTE 1

Y2 s R

—
| RO
_ ]

N
= I——c—_ \\
-——(F)——»

DiA. SEE NOTE 3

GRID 1(GREEN)

_ 5
T

CATHODE
HEATER (YELLOW)

(®oiA.

3 LEADS
O HEATER (RED)
4 HoLes (D) DiA.
EQUALLY SPACED
on (K) RC.DIA.
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Detail of Gradient Grid Connections

3673A

S
N 8-32UNC.

SCREWS
N

Outline Dimensions (All dimensions without limits are nominal)

Ref  inches Millimetres Ref Inches Millimetres
wA 15.312 max 388.9 max J 0.315 8.0

B 6.000 162.4 K 5.344 135.7

C 5.500 139.7 L 3.375 85.73

D 0.125 3.18 M 6.750 1715
w E 2.250 min 57.15 min N 5.875 149.2

F 4.187 max 106.3 max P 5.875 149.2

G 7.000 177.8 Q 10.125 257.2

H 0.250 6.35 R 5.125 130.2

Millimetre dimensions have been derived from inches except dimension J,

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

w 2. A minimum clearance of 2.250 inches ‘(57.15 mm) must be allowed below
the mounting flange.
3. The recommended mounting hole is 4.250 inches (108mm) diameter.

% Indicates a change
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SCHEMATIC DIAGRAM

2184C

Ry

i

Recommended Values

R1
Ra

10 to 20MQ2
470 to 100082

Piease consult EEV for alter-
native methods of connection.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

CX1192, page 8 English Electric Valve Company Limited

Chelmsford, Essex, Engtand



CX1192B

THREE-GAP DOUBLE ENDED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, three-gap, double ended high voltage thyratron with
ceramic/metal envelope, featuring low jitter, firing time and drift. Suitable
for switching high power and for switching long pulses.

Reservoirs are incorporated, operating from separate heater supplies. The
tube is electrically symmetrical, with identical cathode and grid assemblies at
both ends; the flange electrode which is positive when the tube is triggered is
referred to as the anode.

Peak forward anode voltage . . . . . . . 105 kV max
Peak anode current (seepage2) . . . . . . 6000 A max
Average anode current N G R ¢ A max
Ancde heating factor . . . . . . . . . 120 x 10? V. A.p.p.s. max
Peak output power e e 260 MW max
GENERAL
Electrical
Cathodes (connected internally to one end

of associated heater) . . . . . . . . . . . . oxide coated
Cathode heater voltage (eachend) . . . . . . 63+5% \%
Cathode heater current (eachend) . . . . . 40 A
Reservoir heater voltage (each end) (see note 1) . bo \%
Reservoir heater current (each end) .. . . .10 A
Tube heating time (minimum) . . . . . . 1b min
Inter-electrode capacitances (each gap) . . . . 40 pF approx
Mechanical
Seated height (flange to flange) . . . . 19.680 inches {499.9mm) nom
Clearance required below flanges . . . . 2.500 inches (63.5mm) min
Overall diameter . . . . . . . . . . 6.000inches (152.4mm) nom
Net weight .. . . . . . . 21pounds (9.5kg) approx
Mounting position (see note 2) e e e e e L. any
Tube connections . . . . . . . . . . . . . . . see outline

©® 1976 English Electric Valve Company Limited December 1976



Cooling .. . . . . . . . . . . . . . . forced-airorliquid

Forced-air . . . . . . . . . . . . . . .. see note 3
Liquid . . . . e 0|I or coolant immersion
Maximum temperature of envelope e 200 °c

Natural ambien?® cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE (See note 4)
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward or inverse anode

voltage {(seenote b} . . . . . . . . — 105 kV
Peak anode current — 6000 A
Peak anode current (pulse repetmon

rate limited to 60p.p.s. max) . . . . . — 8000 A
Averageanode current . . . . . . . . — 6.0 A
Rate of rise of anode current

{see notes 6 and 7) L. = 10 000 Alus
Anode heating factor . . . . . . . . — 120 x 10° V.A.p.ps.
Grid 2
Unloaded grid 2 drive pulse vo!tage

(seenote8) . . . . .. 400 2000 \%
Grid 2 pulse duration . . . .. 1.0 — us
Rate of rise of grid 2 pulse (see note 6) .. 1.0 — kV/us
Grid2pulsedelay . . . . . . . . . 0b 3.0 Ms
Peak inverse grid 2 voltage . . . . . . — 450 V
Loaded grid 2 bias voltage . . . . —bo —-200 \%
Forward impedance of grid 2 drive circuit . b0 500 Q
Grid 1 — D.C. Primed (see note 9)
D.C. grid 1 unloaded primingvoltage . . . 7b 150 \%
D.C.grid 1 primingcurrent . . . . . . 2b 50 mA

*CX1192B, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Min Max

‘Grid 1 — Pulsed (see note 10)
Unloaded grid 1 drive pulse voltage

(see note 8) .. 400 1000 Y
Grid 1 pulse duration . 2.0 — us
Rate of rise of grid 1 pulse (see note 6) 1.0 — kV/us
Peak inverse grid 1 voltage - 450 \%
Loaded grid 1 bias voltage ... see note 11
Peak grid 1 drive current 0.5 1.5 A
Cathodes
Heater voltage 6.3+ 5% \%
Heating time 15 — min
Reservoirs
Heater voltage {see note 1) 35 6.5 vV
Heating time 15 — min
Environmental
Ambient temperature -50 +90 °C
Altitude - 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12) — 5.0 7.0 kV
Anode delay time

(see notes 12 and 13) - 0.1 0.25 us
Anode delay time drift

(see notes 12 and 14) - 15 50 ns
Time jitter (see note 12) R e 1.0 5.0 ns
Cathode heater current (at 6.3V) . 35 40 45 A
Reservoir heater current

(atbov)y . . . . . . . . 8.0 10 12 A
RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (see note 9)
D.C. forwardanode voltage . . . . . . . . . . 90 kV max
Peak anode current . . 60 000 A max
Product of peak current and pulse duranon .. . . .20 A.s max

Repetition frequency 1 puise per 10s max
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NOTES

1.

10.

The reservoir heaters must be decoupled with suitable capacitors to
avoid damage by spike voltages. The recommended voltage for each
tube is marked on the tube, and both reservoirs must be operated at the
same heater voltage,

The tube must be mountied by one of the cathode flanges, with flexible
connections to alf other electrodes.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

Triggered charging techniques are recommended because the tube has
a relatively long recovery time (100—200us).

This is the maximum hold off voltage in either direction before the
tube is triggered. The rrjaximum permissible peak forward voltage for
instantaneous starting is 90kV and there must be no overshoot.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

For single shot or burst mode applications this parameter can exceed
100kA/us; the ultimate value which can be attained depends upon the
external circuit, but the heating factor must be reduced.

Measured with respect to the associated cathode. The tube is triggered
by pulsing the grid 2 at the negative end, while the grid 2 at the anode
{positive) end is connected to its associated cathode and carries most of
the forward anode current. When grid 1 is pulse driven, the last 0.2bus
of the top of the grid 1 pulse must overlap the corresponding first
0.25us of the top of the delayed grid 2 pulse.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming of grid 1 at both ends is recommended for crowbar service.

When pulse drive is applied to the triggered end of the tube, the grid 1
at the anode {positive)} end will normally be d.c. primed.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode during the period between the completion of
recovery and the start of the next grid pulse.
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12.  Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected with increased grid drive.

13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
® conduction takes place.

14.  The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1192B but the radiation is usually reduced
10 a safe level by the metal surrounds and panels of the equipment in which
the tube operates.

SCHEMATIC DIAGRAM
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Detail of Gradient Grid Connections

3573A

8-32UN.C.
SCREWS

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres
A 19.680 + 0.100 499.87 + 2.54
B 6.000 152.4

C 0.125 3.18

D 5.875 149.2

E 5.875 149.2

F 4.187 max 106.3 max
G 0.315 8.0

H 5.344 135.7

J 7.000 177.8

K 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Notes

1. The two flanges will be paralle! within 0.059 inch {1.5mm}.

2. The recommended mounting hole is 4.250 inches (108.0mm)} diameter.

3. The tube must be mounted by one flange only. The flange is the connect-
ion for the cathode, cathode heater return and reservoir heater return.

4. A minimum clearance of 2.500 inches (63.50mm) must be allowed below
the mounting flange.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods withaut
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1192B, page 7
Chelmsford, Essex, England



CX1193

FOUR GAP
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, four-gap, high voltage thyratron with ceramic/metal envel-
ope, featuring fow jitter, firing time and drift. Suitable for switching high
power at high pulse repetition rates or for switching long pulses. A reservoir
operating from a separate heater supply is incorporated.

Peak forward anode voltage . . . . . . . . 160 kV max
Peak anode current {seepage2) . . . . . . . 6000 A max
Average anode current e . 6.0 A max
Anode heating factor . . . . . . . . . 140 x 10° V.A.p.p.s. max
Peak output power . . . . . . . . . . . 400 MW max
GENERAL
Electrical
Cathode (connected internally to one end of heater) . . . . oxide coated
Cathode heater voltage . . . . . . . . . . bB3+tH% \Y)
Cathode heater current . . .. . . . . 40 A
Reservoir heater voltage (see note 1 ) . . . . . . bo \%
Reservoir heatercurrent . . . . . . . . . . 10 A
Tube heating time (minimum} . . .. . . 15 min
Inter-electrode capacitances (approxsmate):
anode to gradientgrid3 . . . . . . . . . 40 pF
gradient grid 3 to gradientgrid2 . . . . . . 40 pF
gradient grid 2 to gradientgrid1 . . . . . . 40 pF
gradientgrid 1 togrid2 . . . . . . . . . 40 pF
Mechanical
Seated height . . . . 18.812 inches {477.8 mm) max
Clearance required below mountmg ﬂange . . 2500 inches (63.5mm) min
QOverall diameter {mounting flange) . . . . 6.000 inches (152.4mm) nom
Net weight .o . . . . . 23% pounds (10.8kg) approx
Mounting position (see note 2) e .o any

Tube connections . . . . . . . . . . . . . .. see outline

¥ Indicates a change

© 1977 English Electric Valve Company Limited October 1977

Supersedes June 1975 Issue



Cooling L forced-air or liquid

Forced-air e .. see note 3
Liquid . . . . oL O|I or coolant immersion
Maximum temperature of envelope L. 200 °C

Natural ambient®cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward anode voltage (see note 4) . . — 160 kV
Peak inverse anode voltage {see note 5) . . — 160 kV
Peak anode current . . . . B 6000 A
Peak anode current (pulse repetltlon

rate limited to 60p.p.s. max) R 8000 A
Average anode current S e 6.0 A
Rate of rise of anode current (see notes

éand?7}) . . . . . . . . . . . = 10 000 Alus
Anode heating factor . . . . . . . . — 140x10° V.Apps.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . 400 2000 Y,
Grid 2 pulse duration . . . .. 1.0 — MS
Rate of rise of grid 2 pulse (see note 7) .. 1.0 - kV/us
Grid2pulsedelay . . . . . . . . . 05 3.0 s
Peak inverse grid 2 voltage . . . T 450 \%
Loaded grid 2 bias voltage (see note 9) . —b0 —200 \Y%
Forward impedance of grid 2 drive circuit . 50 500 Q
Grid 1 — D.C. Primed (See note 10)
D.C.grid 1 unloaded priming voltage . . . 75 160 V
D.C.grid 1 primingcurrent . . . . . . 75 150 mA

CX1193, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed Min Max
Unloaded grid 1 drive pulse voltage

(see note 8) . . 400 1000 v
Gridel pulse duration 2.0 - Ms
Rate of rise of grid 1 pulse (see note 7) 1.0 - kV/us
Peak inverse grid 1 voltage — 450 \%
Loaded grid 1 bias voltage .. see note 11
Peak grid 1 drive current 0.5 1.5 A
Cathode
Heater voltage 6.3+ 5% \Y
Heating time 15 — min
Reservoir
Heater voltage (see note 1) 45 6.5 \%
Heating time 15 — min
Environmental
Ambient temperature ~50 +90 °C
Altitude - 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12) — 7.0 10 kv
Anode delay time (see notes

12 and 13) — 0.1 0.25 us
Anode delay time drift (see

notes 12 and 14} — 15 50 ns
Time jitter {see note 12) .= 1.0 5.0 ns
Cathode heater current (at 6. 3V) 35 40 45 A
Reservoir heater current

(atb0v) . . . . . . . 80 10 12 A
RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 10)
D.C. forward anodevoltage . . . . . . . . . . 140 kV max
Peak anode current . 60 000 A max
Product of peak current and pulse Iength 2.0 As max

Repetition freguency 1 pulse per 10s max

CX1193, page 3



NOTES

1.

10.

11.

The reservoir heater must be decoupled with a suitable capacitor to
avoid damage by spike voltages. The recommended reservoir heater
voltage is stamped on individual tube envelopes.

The tube r.nust be mounted by means of its mounting flange.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 80kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 20kV for the
first 250 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.2bus of the top of the grid 1 pulse must overlap the corresponding
first 0.25us of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voltage of O to
—b0V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode patential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
puise.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive.

"CX1193, page 4



13. The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

14, The drift in delay time over a period from 10 seconds to 10 minutes
® after reaching full voltage.

HEALTH AND SAFETY HAZARDS

EEV hydrogen thyratrons are safe to handle and operate, provided that the
relevant precautions stated herein are observed. English Electric Valve Com-
pany does not accept responsibility for damage or injury resulting from the
use of electronic devices it produces. Equipment manufacturers and users
must ensure that adequate precautions are taken. Appropriate warning labels
and notices must be provided on equipments incorporating EEV devices and
in operating manuals.

High Voltage

Equipment must be designed so that personnel cannot come into contact with
high voltage circuits. All high voltage circuits and terminals must be enclosed
and fail-safe interlock switches must be fitted to disconnect the primary
power supply and discharge all high voltage capacitors and stored charges in
the electronic devices before allowing access. Interlock switches must not be
bypassed to aliow operation with access doors open.

X-Ray Radiation

All high voltage devices produce X-rays during operation and may require
shielding. The X-ray radiation from hydrogen thyratrons is usually reduced
to a safe level by enclosing the equipment with metal panels.

 Indicates a change
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Detail of Gradient Grid Connections

3573A

-l
)

8-3ZUNC.
SCREWS

Outline Dimensions (All dimensions without limits are nominal)

Ref  Inches Millimetres Ref Inches Millimetres
A 18.812 max 477.8 max K 5.344 135.7

B 6.000 152.4 L 3.375 85.73

Cc 5.500 139.7 M 6.750 171.5

D 0.125 3.18 N 5.875 149.2

E 2.250 min 57.15 min P 5875 149.2

F 4.187 max 106.3 max Q 10.125 257.2

G 7.000 177.8 R 13.500 3429

H 0.250 6.35 S 5.125 130.2

J 0.315 8.0

Millimetre dimensions have been derived from inches except dimension J.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 2.250 inches {(57.15 mm) must be allowed below
the mounting flange.

3. The recommended mounting hole is 4.250 inches {108mm) diameter.

% Indicates a change
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SCHEMATIC DIAGRAM

Recommended Values

3589A
’ . Ri = 10 to 20MQ
R, = 470 to 100082
R2
Ry
Please consult EEV for alter-
4 native methods of connection.
2
Ry

Whiist EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

‘CX1193, page 8 English Electric Valve Company Limited
Chelmsford, Essex, England



CX1193B

FOUR-GAP DOUBLE ENDED
~ CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, four-gap, double ended high voltage thyratron with ceramic/
metal envelope, featuring low jitter, firing time and drift. Suitable for switch-
ing high power and for switching long pulses.

Reservoirs are incorporated, operating from separate heater supplies. The
tube is electrically symmetrical, with identical cathode and grid assemblies at
both ends; the flange electrode which is positive when the tube is triggered is
referred to as the anode.

Peak forward anode voltage . . . . . . . 140 kV max
Peak anode current (seepage?2) . . . . . . 6000 A max
Average anode current . e . . . . . . . ®boO A max
Anode heating factor . . . . . . . . . 120x10°V.A.p.p.s. max
Peak output power P 350 MW max
GENERAL
Electrical
Cathodes (connected internally to one end

of associated heater) . . . . . . . . . . . . oxide coated
Cathode heater voltage (eachend) . . . . . . ©63+5% \%
Cathode heater current (eachend) . . . . . . 40 A
Reservoir heater voltage (each end) {see note 1) . 5.0 Vv
Reservoir heater current {eachend) . . . . . . 10 A
Tube heating time (minimum) . . . . . . 15 min
Inter-electrode capacitances (each gap) . . . .40 pF approx
Mechanical
Seated height (flange to flange} . . . . 23.130 inches {(587.5mm) nom
Clearance required below flanges . . . . 2.500 inches {63.5mm) min
Overall diameter . . . . . . . . . . 6.000inches (152.4mm) nom
Net weight .. . . . . . 275pounds (12.bkg) approx
Mounting position (see note 2) e e e e .. any
Tube connections . . . . . . . . . . . . . . . see outline

©® 1976 English Electric Valve Company Limited December 1976



Cooling. . . . . . . . . . . . . . . . . forced-airor liquid

Forced-air C e e e e .. see note 3
Liquid . . . . e 011 or coolant immersion
Maximum temperature of envelope Lo 200 °C

Natural ambient coolung is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE (See note 4)
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward or inverse anode

voltage {seenoteb) . . . . . . . . — 140 kV
Peak anode current — 6000 A
Peak anode current {pulse repetmon

rate limited to 60p.p.s. max) e .. = 8000 A
Average anode current O 6.0 A
Rate of rise of anode current

(see notes 6 and 7) .. = 10 000 Alus
Anode heating factor . . . . . . . . — 120 x 10° V.A.p.p.s.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote 8) . . . . . . . . . 400 2000 Y
Grid 2 pulse duration .. .. 1.0 — us
Rate of rise of grid 2 pulse (see note 6) .. 10 — kV/us
Grid 2 pulsedelay . . . . . . . . . 0b 3.0 Hs
Peak inverse grid 2voltage . . . . . . — 450 \%
Loaded grid 2 bias voltage .. . —b0 —200 \%
Forward impedance of grid 2 drive circuit . 50 500 Q
Grid 1 — D.C. Primed (see note 9)
D.C. grid 1 unloaded priming voltage . . . 7b 150 \%
D.C.grid 1 primingcurrent . . . ... . 2b 50 mA

‘CX1193B, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Min Max

Grid 1 — Pulsed (see note 10)
Unloaded grid 1 drive pulse voltage

(senote8) . . . . . . . . . . 400 1000 \Y%
Grid 1 pulse duration . . . . . 20 - us
Rate of rise of grid 1 pulse (see note 6) .. . 1.0 — kV/us
Peak inverse grid 1 voltage . . . . . . . — 450 \%
Loaded grid 1 biasvoltage . . . . . . . . . . . . seenotell
Peak grid 1 drive current . - . . . . . 05 1.b A
Cathodes
Heatervoltage . . . . . . . . . . . . 631+5% \Y
Heating time e 1) — min
Reservoirs
Heater voltage (seenote 1) . . . . . . . 3b 6.5 \%
Heating time e - min
Environmental
Ambient temperature . . . . . . . . —=b0 +90 °c
Altitude . . . . . . . . . . . . . = 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode volitage for

conduction (seenote 12) . . . — 7.0 10 kV
Anode delay time

(seenotes 12and 13) . . . . ~— 0.1 0.25 us
Anode delay time drift

(see notes 12and 14} . . . . — 15 50 ns
Time jitter (seenote 12} . . . . — 1.0 5.0 ns
Cathode heater current (at 6.3V) . 35 40 45 A
Reservoir heater current

(atbov) . . . . . . . . 80 10 12 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (see note 9)

D.C. forward anode voltage . . . . . . . . . . 120 kV max
Peak anode current . . . . . . . . 60000 A max
Product of peak current and pulse durat|on . e . . . . 20 Asmax
Repetition frequency . .-. . . . . . . . . 1pulseper 10s max

CX11938B, page 3



NOTES

1.

10.

1.

The reservoir heaters must be decoupled with suitable capacitors to
avoid damage by spike voltages. The recommended voltage for each
tube is marked on the tube, and both reservoirs must be operated at the
same heater voltage.

The tube must be mounted by one of the cathode flanges, with flexible
connections to all other electrodes.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

Triggered charging techniques are recommended because the tube has
a relatively long recovery time (100—200us).

This is the maximum hold off voltage in either direction before the
tube is triggered. The maximum permissible peak forward voltage for
instantaneous starting is 120kV and there must be no overshoot.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

For single shot or burst mode applications this parameter can exceed
100k A/us; the ultimate value which can be attained depends upon the
external circuit, but the heating factor must be reduced.

Measured with respect to the associated cathode. The tube is triggered
by pulsing the grid 2 at the negative end, while the grid 2 at the anode
(positive) end is connected to its associated cathode and carries most of
the forward anode current. When grid 1 is pulse driven, the last 0.25us
of the top of the grid 1 pulse must overlap the corresponding first
0.25us of the top of the delayed grid 2 pulse.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming of grid 1 at both ends is recommended for crowbar service.

When pulse drive is applied to the triggered end of the tube, the grid 1
at the anode {positive) end will normally be d.c. primed.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode during the period between the completion of
recovery and the start of the next grid pulse.

"CX1193B, page 4



12.  Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected with increased grid drive.

13. The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its puise amplitude and the instant when anode
s conduction takes place.

14. The drift in delay time over a period from 10 seconds to 10 -minutes
after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1193B but the radiation is usually reduced
to a safe level by the metal surrounds and panels of the equipment in which
the tube operates.

SCHEMATIC DIAGRAM
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OUTLINE
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Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibiiity
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect ot infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

Detail of Gradient Grid Connections

3573A

N7

8-32UNC.
SCREWS

Outline Dimensions (All dimensions without limits are nominal)

Ref inches Millimetres
A 23.130 + 0.200 587.50 + 5.08
B 6.000 152.4

C 0.125 3.18

D 5.875 149.2

E 5.875 149.2

F 4.187 max 106.3 max
G 0.315 8.0

H 5.344 135.7

J 7.000 177.8

K 0.250 6.35

L 5.125 130.2

Millimetre dimensions have been derived from inches.

Qutline Notes

1. The two flanges will be parallel within 0.059 inch (1.6mm).

2. The recommended mounting hole is 4.250 inches (108.0mm) diameter.

3. The tube must be mounted by one flange only. The flange is the connect-
ion for the cathode, cathode heater return and reservoir heater return.

4. A minimum clearance of 2.500 inches (63.50mm) must be allowed below
the mounting flange.

English Electric Valve Company Limited CX1193B, page 7
Chelmsford, Essex, England



CX1199

FOUR-GAP
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, four-gap, high voltage thyratron with ceramic/metal envel-
ope, featuring low jitter, firing time and drift. Suitable for switching high
power at high pulse repetition rates or for switching fong pulses. A reservoir

operating from a separate heater supply is incorporated.

Peak forward anode voltage 160 kV max
Peak anode current (see page 2) 3000 A max
Average anode current . 30 A max
Anode heating factor 70 x 10° V.A.p.p.s. max
Peak output power 200 MW max

GENERAL
Electrical

Cathode (connected internally to one end of heater)

. . oxide coated
6.3+5% \%

Cathode heater voltage
Cathode heater current 215 A
Reservoir heater voltage (see note 1 ) 5.0 \%
Reservoir heater current 7.0 A
Tube heating time {minimum) 15 min
Inter-electrode capacitances (approxmate):
anode to gradient grid 3 . . 15 to 20 pF
gradient grid 3 to gradient grid 2 15 to 20 pF
gradient grid 2 to gradient grid 1 15 to 20 pF
gradient grid 1 to grid 2 15 to 20 pF

Mechanical

Seated height

Clearance required below mountmg flange
Overall diameter (mounting flange) .

Net weight

16.875 inches (428.6mm) max
2.000 inches {60.8mm) min
4.375 inches (111.1Tmm)} nom
11 pounds (5kg) approx

Mounting position (see note 2) any
Tube connections see outline
© 1975 English Electric Valve Company Limited June 1975

Supersedes January 1972 Issue



Cooling e forced-air or liguid

Forced-air L .. see note 3
Liquid . . . . U ouI or coolant immersion
Maximum temperature of envelope .. . . . . 200 °C

Natural ambien® cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward anode voltage (see note4) . . — 160 kV
Peak inverse anode voltage (see note 5) . . — 160 kV
Peak anode current . . . . R 3000 A
Peak anode current (pulse repetmon

rate limited to 60p.p.s. max)} L. = 4000 A
Average anode current . . . . R 3.0 A
Rate of rise of anode current (see notes

6and?7) . . . . . . . . . . . = 5000 Alus
Anode heating facter . . . . . . . . — 70x10%° V.Apps.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8 . . . . . . . . . 200 1000 Y
Grid 2 pulse duration . . . .o 1.0 - us
Rate of rise of grid 2 pulse (see note 7) .. 1.0 — kV/us
Grid2pulsedelay . . . . . . . . . 0b 3.0 us
Peak inverse grid 2 voltage . . . R 450 \%
Loaded grid 2 bias voltage (see note 9) . .—b0 —200 V
Forward impedance of grid 2 drive circuit . 50 1000 Q
Grid 1 — D.C. Primed (See note 10}
D.C. grid 1 unioaded priming voltage . . . 75 150 \%
D.C. grid 1 priming current . . . PR 75 160 mA

"CX1199, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Grid 1 — Pulsed Min Max
Unloaded grid 1 drive pulse voltage

(seenote8) . . . . . . . . . . 300 1000 \%
Gri¢ 1 pulse duration . . . . . 20 — MS
Rate of rise of grid 1 pulse (see note 7) .. .10 — kV/us
Peak inverse grid 1voltage . . . . . . . — 450 \%
Loaded grid 1 biasvoltage . . . . . . . . . . see note 11
Peak grid 1 drivecurrent . . . . . . . . 03 1.0 A
Cathode
Heater voltage 6.3+ 5% \
Heating time 15 — min
Reservoir
Heater voltage {(seenote 1) . . . . . . . 45 6.5 Y
Heatingtime . . . . . . . . . . . . 15 — min
Environmental
Ambient temperature . . . . . . . . —b0 +90 °C
Altitude . . . . . . . . . . . .. - 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (see note 12) . . — 7.0 10 kV
Anode delay time (see notes

12 and 13) S .. = 0.1 0.25 us
Anode delay time drift (see

notes 12 and 14} . = 15 50 ns
Time jitter (seenote 12) . . . — 1.0 5.0 ns
Cathode heater current {at 6.3V) 18 2156 25 A
Reservoir heater current

fatbov) . . . . . . . 60 7.0 8.0 A

RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 10)

D.C. forward anode voltage . . . . . . . . . . 140 kV max
Peak anode current . . 30 000 A max
Product of peak current and pulse Iength 1.0 A.s max

Repetition frequency

1 pulse per 10s max

CX1199, page 3



NOTES

1.

10.

11.

12.

The reservoir heater must be decoupled with a suitable capacitor to
avoid damage by spike voltages. The recommended reservoir heater
voltage is stamped on individual tube envelopes.

The tube rhust be mounted by means of its mounting flange.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

The maximum permissible peak forward voltage for instantaneous start-
ing is 80kV and there must be no overshoot.

The peak inverse voltage including spike must not exceed 20kV for the
first 125 microseconds after the anode pulse.

For single shot or burst mode applications this parameter can exceed
100kA/us. The ultimate value which can be attained depends to a
large extent upon the external circuit.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.25us of the top of the delayed grid 2 pulse.

The tube may be operated with a loaded grid 2 bias voitage of O to
—50V provided that care is taken to ensure that the peak grid 1 drive
current is sufficiently low to prevent triode firing (tube control by the
grid 1 pulse).

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. D.C.
priming is recommended for pulse modulator and crowbar service.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive.

"CX1199, page 4



13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

14. . The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1199 but the radiation is usually reduced
to a safe level by the metal panels of the eguipment in which the tube
operates.

SCHEMATIC DIAGRAM

a580A Recommended Values
R, Rl 10 to 20M$2

Rz = 470 to 100052

Please consult EEV for alter-
native methods of connection.

CX1199, page 5



OUTLINE

3588A (O >
DIA
- ANODE CONNECTION
\ Tx/\ FITTED WITH
. o 1/4-20UN.C. SCREW
bl
3 I
S Y.
@ J
DIA.
‘ GRADIENT GRID
= CONNECTIONS
C——F——— = SEE DETAL
o -
® DA
| GRID 2 CONNECTION
FITTED WITH
' /6—32 UNC. SCREW
(
vk !
DiA.
MOUNTING FLANGE
/ SEE NOTE 1
.y :
E)SEE NOTE 2 ?
: 1 1

1 (GREEN
DIA. SEE NOTE 3 GRID 1 (GREEN)

| /
CATHODE S /é

HEATER (YELLOW)

RESERVOIR

# 3 LEADS (G)LONG HEATER (RED)

1
6 HOLES @ﬁx.

ON (K) PC.DIA.
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Detail of Gradient Grid Connections

8-32UN.C.
SCREWS

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 16.875 max 428.6 max K 3.750 95.25

8 4.375 111 L 3.375 85.73

C 4.000 101.6 M 6.750 171.5

D 0.100 2.54 N 4.375 1111

E 2.000 min 50.80 min P 4.000 101.6

F 2.750 max 69.85 max Q 10.125 257.2

G 6.000 152.4 R 13.500 342.9

H 0.250 6.35 S 3.625 92.08

J 0.256 6.50

Millimetre dimensions have been derived from inches except dimension J.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 2.000 inches (560.80mm) must be allowed below
the mounting flange.

3. The recommended mounting hole is 2.875 inches (73.03mm) diameter.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1199, page 7
Chelmsford, Essex, England



CX1199B

FOUR-GAP DOUBLE ENDED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled, four-gap, double ended high voltage thyratron with ceramic/
metal envelope, featuring low jitter, firing time and drift. Suitable for switch-
ing high power and for switching long pulses. Reservoirs are incorporated,
operating from separate heater supplies. The tube is electrically symmetrical,
with identical cathode and grid assemblies at both ends; the flange electrode
which is positive when the tube is triggered is referred to as the anode.

Peak forward anode voltage . . . . . . . 140 kV max
Peak anode current {seepage2) . . . . . . 3000 A max
Average anode current . . . . . . . . . 30 A max
Anode heating factor . . . . . . . . 60x10° V.A.p.p.s. max
Peak output power e e e e 175 MW max
GENERAL
Electrical
Cathodes (connected internally to one end

of associated heater) . . e oxide coated
Cathode heater voltage (each end) . . . . . . b63+5% \%
Cathode heater current (eachend) . . . . . . 215 A
Reservoir heater voltage (each end) (seenote 1) . 5.0 \%
Reservoir heater current (each end) .. . . . 10 A
Tube heating time (minimum) . . . . . . 15 min
Inter-electrode capacitances {each gap) . . 151020 pF approx
Mechanical
Seated height (flange to flange) . . . . . 19.2560 inches (489.0mm) nom
Clearance required below flanges . . . . 2.000 inches (50.8mm) min
Overall diameter . . . . . . . . . . 4.375inches (111.1mm) nom
Net weight .. e 13.2 pounds (6.0kg} approx
Mounting position (see note 2) A .o any

Tube connections e . . . . . . . . . . . . . . .seeoutline

© 1976 English Electric Valve Company Limited October 1976



Cooling . . . . . . . . . . . . . . .. forced-air or liquid

Forced-air . . . . . . . . . . . . . . .. see note 3
Liquid L. C e e 01| or coolant immersion
Maximum temperature of envelope e e 200 °c

Natural ambient®cooling is usually insufficient to maintain the ceramic/metal
envelope temperature below the maximum value specified above. Cooling by
oil or coolant immersion is advised in view of the high voltages present.
Further information is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE (See note 4)
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode
Peak forward or inverse anode

voltage {seenoteb) . . . . . . . . — 140 kV
Peak anode current .. ... = 3000 A
Peak anode current (pulse repetutlon

rate limited to 60p.p.s. max) . . . . . — 4000 A
Average anode current . ., . . . . . . — 3.0 A
Rate of rise of anode current {see notes

6and7) . . . . . . . . . . . = 5000 Alus
Anode heating factor . . . . . . . . — 60 x 10° V.A.p.ps.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . 200 1000 Y
Grid 2 pulse duration . . . . 10 - us
Rate of rise of grid 2 pulse (see note 6) .. 1.0 - kV/us
Grid 2 pulse delay . . . . . . . . 05 3.0 us
Peak inverse grid 2 voltage . . . . . . — 450 \%

- Loaded grid 2 bias voltage . . . . .=b0 —200 SV

Forward impedance of grid 2 drive circuit . 50 1000 Q
Grid 1 — D.C. Primed {See note 9)
D.C. grid 1 unloaded priming voltage . . . 75 160 \%
D.C.grid 1 primingcurrent . . . . . . 25 50 mA

*CX1199B, page 2



MAXIMUM AND MINIMUM RATINGS — continued

Repetition frequency

Min Max

Grid 1 — Pulsed (See note 10)
Unloaded grid 1 drive pulse voltage

(s.ee note8) . . . . . . . . . . 300 1000 vV
Grid 1 pulse duration . . .. . 20 — 3
Rate of rise of grid 1 pulse (sep note 6) .. . 10 — kV/us
Peak inverse grid 1 voltage . . . . . . . — 450 \%
Loaded grid 1 bias voltage e see note 11
Peak grid 1 drive current . . . . . . . 03 1.0 A
Cathodes
Heater voltage e 6.3+ 5% \%
Heating time A o) - min
Reservoirs
Heater voltage {(seenote 1) . . . . . . . 3b 6.5 \%
Heatingtime . . . . . . . . . . . . 1b — min
Environmental
Ambient temperature . . . . . . . . =50 +90 °c
Altitude . . . . . . . . . . L. - 10 000 ft

— 3 km
CHARACTERISTICS
Min Typical Max

Critical d.c. anode voltage for

conduction (seenote 12) . . . — 7.0 10 kV
Anode delay time (see notes

12 and 13) .o e 0.1 0.25 Mus
Anode delay time drift (see

notes 12 and 14) ... = 15 50 ns
Time jitter (see note 12) . . . . = 1.0 5.0 ns
Cathode heater current (at 6.3V) . 18 2156 25 A
Reservoir heater current

(atbovy . . . . . . . . 60 7.0 9.0 A
RATINGS FOR SINGLE SHOT OR CROWBAR SERVICE (See note 9)
D.C. forward anode voltage 120 kV max
Peak anode current . . 15 000 A max
Product of peak current and pulse duratlon 1.0 A.smax

1 pulse per 10s max

CX11998B, page 3



NOTES

1.

10.

The reservoir heaters must be decoupled with suitable capacitors to
avoid damage by spike voltages. The recommended voliage for each
tube is marked on the tube, and both reservoirs must be operated at the
same heatef voltage.

The tube must be mounted by one of the cathode flanges, with flexible
connections to all other electrodes.

An adequate flow of air must be supplied to maintain the ceramic/metal
envelope temperature below the maximum rated value.

Triggered charging techniques are recommended because the tube has
a relatively long recovery time (100—200us).

This is the maximum hold off voltage in either direction before the
tube is triggered. The maximum permissible peak forward voltage for
instantaneous starting is 120kV and there must be no overshoot.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

For single shot or burst mode applications this parameter can exceed
100kA/us; the ultimate value which can be attained depends upon the
external circuit, but the heating factor must be reduced.

Measured with respect to the associated cathode. The tube is triggered
by pulsing the grid 2 at the negative end, while the grid 2 at the anode
{positive) end is connected to its associated cathode and carries maost of
the forward anode current. When grid 1 is pulse driven, the last 0.25us
of the top of the grid 1 pulse must overlap the corresponding first
0.25us of the top of the delayed grid 2 pulse.

When d.c. priming is used on grid 1, a negative bias of 100 to 200V
must be applied to grid 2 to ensure anode voltage hold-off. -D.C.
priming of grid 1 at both ends is recommended for crowbar service.

When pulse drive is applied to the triggered end of the tube, the grid 1
at the anode (positive} end will normally be d.c. primed.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +bV
with respect to cathode during the period between the completion of
recovery and the start of the next grid pulse.

CX1199B, page 4



12.  Typical figures are obtained on test using conditions of minimum grid 2
drive. Improved performance can be expected with increased grid drive.

13.  The time interval between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
* conduction takes place.

14, The drift in delay time over a period from 10 seconds to 10 minutes
after reaching full voltage.

X-RAY WARNING

X-rays may be emitted by the CX1199B but the radiation is usually reduced
10 a safe level by the metal surrounds and panels of the equipment in which
the tube operates.

SCHEMATIC DIAGRAM

4177

RS L W
[
Ra
L]
Ry 7 Recommended Values
R Ry = 10 to 20MS2
LT R, = 470 to 100082
Ry
1]
R2
L___J
o S AAA

©
‘”E TRIGGER PULSE

-150V BIAS
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OUTLINE
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SEE NOTE 4 ¢ a gt / ANODE FLANGE
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R)SEE I T CONNECTIONS
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Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use cf tubes or other devices in accordance with information contained herein.

Detail of Gradient Grid Connections

3573A

]
N
-
8-32UNC.
SCREWS
N

Outline Dimensions {All dimensions without limits are nominal)

Ref Inches Millimetres
A 19.250 + 0.200 488.95 + 5.08
B 4.375 1111

C 0.100 2.54

D 4.000 + 0.062 1016+ 1.6
E 4.375 + 0.062 111.1+1.6
F 2.750 max 69.85 max

G 0.256 6.50

H 3.750 95.25

J 6.000 min 152.4 min

K 0.250 6.35

L 3.625 + 0.062 92.08 + 1.57

Millimetre dimensions have been derived from inches.

Qutline Notes

1. The two flanges will be parallel within 0.059 inch (1.5mm).

2. The recommended mounting hole is 2.875 inches (73.03mm) diameter.

3. The tube must be mounted by one flange only. The flange is the connect-
ion for the cathode, cathode heater return and reservoir heater return.

4. A minimum clearance of 2.000 inches (60.80mm) must be allowed below

the flange.

English Electric Valve Company Limited
Chelmsford, Essex, England

CX11998B, page 7



CX1525

DEUTERIUM FILLED TWO-GAP
METAL/CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled two-gap thyratron with metal/ceramic envelope, suitable for
switching high peak and average power at high pulse repetition rates. A
reservoir operating from the cathode heater supply is incorporated.

Peak forward anode voltage (see note b)
Peak anode current (see note 7)
Average anode current

Anode heating factor

Peak output power

Operating frequency (see note 15)

GENERAL

Electrical

Cathode e
Cathode heater voltage {see note 1)
Cathode heater current

Reservoir heater voltage (see notes 1 and 2) .

Reservoir heater current
Tube heating time (minimum)

Mechanical
Seated height . . ..
Clearance required below mounting ﬂange
Overall diameter (excluding connections) .
Net weight

. 70 kV max
3500 A max
5.0 A max

100 x 10°  V.A.p.p.s. max
100 MW max

25 kHz max

. impregnated tungsten

6.3+ 7.5% \%
36 A
6.3+ 7.5% \%
5.0 A
5.0 min

240 mm (9.448 inches) max
80 mm (3.150 inches) min
122 mm (4.803 inches) max
3.6 kg (8 pounds) approx

Mounting position see note 3
Tube connections see outline
© 1977 English Electric Valve Company Limited April 1977



Cooling

The tube may be cooled by forced-air or liquid immersion, depending on
operating conditions, to maintain the metal/ceramic envelope below the max-

imum rated temperature.
[ ]

In addition to 225 W of heater power, the tube dissipates from 100 W per
ampere average anode current, rising to 300 W/A at the highest rates of rise

and fall of anode current.

The cathode end of the tube must be cooled whenever heater voltages are

applied.

Envelope temperature:
anode, gradient grid, grid 1 and grid 2
cathode flange and end cover

PULSE MODULATOR SERVICE

250
150

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min
Anode
Peak forward anode voltage {see notes 4 and 5) -
Peak inverse anode voltage (see notes band 6) . -
Peak anode current (see note 7) S
Average anode current e e e e =
R.M.S. anode current e e L. =
Rate of rise of anode current (see note 8) B
Anode heating factor

Grid 2
Unloaded grid 2 drive pulse voltage

(seenote@) . . . . . . . . . . 600
Grid 2 pulse duration . . . R 1.0
Rate of rise of grid 2 pulse (see notes 8 and 10). 4.0
Impedance of grid 2 drive circuit (see note 11} . 50
D.C. resistance of grid 2 drive circuit . . . . —
Grid 2 negative bias supply voltage . . . . . O

Max

70
70
3500

5.0

125
10

o
C max
°C max

kV
kV
A
A
A

. kA/us

100 x 10° V.A.p.p.s.

2000

250
500
120

‘CX 1525, page 2



MAXIMUM AND MINIMUM RATINGS — Continued

Grid 1 — D.C. primed (see note 12}

D.C.@rid 1 priming current
D.C. grid 1 voltage drop

Grid 1 — Pulsed (see note 13)

Unloaded grid 1 drive pulse voitage
Grid 1 pulse duration

Rate of rise of grid 1 pulse

Peak grid 1 drive current

Cathode

Heater voltage
Heating time

Reservoir

Heater voltage
Heating time

Environmental

Ambient temperature

CHARACTERISTICS
Min
Critical d.c. anode voltage
for conduction . . . . . . —
Anode delay time . . . . . . —

Anode delay time drift
(seenote14) . . . . . . . —

Time jitter e
Recovery time (seenote 16) . . . —
Cathode heater current (at 6.3 V) . 30
Reservoir heater current (at 6.3V) . 4.0

Min Max
0.1 2.0
15 30
300 1000
2.0 -
1.0 -
0.5 2.0
6.3+ 7%%
5.0 —
6.3+ 7%%
5.0 -
—40 +90
Typical Max
05 2.0
200 250
15 25
3.0 5.0
20 —
36 40
5.0 6.0

s
kV/us

kV
ns

ns
ns

us

CX1525, page 3



NOTES

1.

1.

12.

The reservoir heater can be supplied either from a transformer common
to the cathode heater supply or a separate transformer. If a single trans-
former is used, the reservoir lead must be connected to the mounting
flange ang the reservoir heater circuit decoupled with a suitable capaci-
tor.

The cathode connection to the load must be adequate to prevent pulse
voltages appearing in the heater circuits. At high rates of rise of anode
current, the cathode potential may rise significantly at the beginning of
the pulse, depending on the cathode lead inductance. The heater trans-
formers must have sufficient insulation to withstand this voltage.
The reservoir system of the CX1525 contains a barretter and vari-
ations of the reservoir supply voltage within the limits given will not
significantly alter the gas pressure.

The tube may be mounted in any position provided that the cathode
end is lower than the anode.

The maximum permissible peak forward voltage for instantaneous start-
ing is 40 kV and there must be no overshoot.

For operation at 70 kV, the tube must be liguid immersed. When oper-
ated in air, the maximum peak forward or inverse anode voltage must
be limited to 50 kV.

The peak inverse voltage including spike must not exceed 20 kV for
the first 25 us after the anode pulse.

For pulse durations up to 3 microseconds. For greater pulse durations
the peak current must not exceed: —

1
3000 I:ij] 2
o

where ty is in microseconds.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode.

A lower rate of rise may be used, but this may result in the anode delay
time, delay time drift and jitter exceeding the limits quoted.

During both the drive pulse period and during recovery when the
current flow is reversed.

This method of operation limits the transient voltages, which appear at
the grids during the rise time of the anode current pulse, to less than
1 kV. It is recommended for applications requiring short rise times or
high peak currents.

* CX1525, page 4



15.

16.

Alternatively, grid 1 may be driven from the grid 2 pulse drive through
a 100 Q resistance in series with 0.01 uF; a 500 £ resistor should be
connected between grid 1 and cathode.

Measured between the fifth minute after the application of h.t. and any
subseguent time.

The CX1525 has a short recovery time for a tube of its size. For peak
forward anode voltages below 40 kV, the tube may be operated as a
single gap device without the resistive divider shown on page 5 and
with the gradient grid connected to the cathode through a resistor.
A 12 W wire wound resistor in the range 5 to 20 £ is suitable. Under
these conditions, the gradient grid acts as a screen for the control grid
against high rates of rise of anode voltage.

Measured after a current pulse of 1000 A, with a grid 2 bias voltage of
—100 V, a recovery impedance of 500 £2 and a 1.0 kV anode probe.

X-RAY WARNING
X-rays are emitted by this device. The metal envelope of the CX1525
provides limited protection but further shielding may be required.

GRADIENT GRID CONNECTIONS

4511
Ry Recommended Values
C

> b R1 = Ry = 10to 20MQ

=l

CX1525, page 5



OUTLINE

4512 ¢ B —

l~e—N SEE
. —j NOTET .

ANODE CONNECTION
(M6 SCREW)
GRADIENT GRID { .
(8-32UNC. SCREW) J 2J
1___V%.
GRID 2
(8-32UNC.
SCREW)
c
D)
A GRID 1 1
b (M6 SCREW) 1 |
E e
F MOUNTING FLANGE
. J SEE NOTE 2
i
’ L— | Il 4 BH
END COVER { — ]
L SEE NOTE 3 ™|
BK
CATHODE HEATER u H
P & RESERVOIR (YELLOW) RESERVOIR (RED)
M6 TERMINAL M5 TERMINAL
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Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibitity
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein,

Enlarged Detail of Mounting Flange

6 HOLES @R o

EGUISE’ACED

YELLOW

Outline Dimensions (AH dimensions without limits are nominal)

Ref  Millimetres Inches Ref  Millimetres Inches

A 300.0 max 11.811 max J 111.0 4.375

B 122.0 max 4.803 max K 75.00 max 2.953 max
C 222.7 8.768 L 63.50 max 2.500 max
D 146.0 5.748 N 15.00 max 0.591 max
E 95.00 3.740 P 305.0 12.008

F 61.00 2.402 Q 95.25 3.750

G 2.50 0.100 R 6.50 0.256

H 111.0 4.375

Inch dimensions have been derived from millimetres.

Outline Notes
1. This dimension also applies to the clamping screws and lugs.

2. The mounting flange is the connection for the cathode and cathode
heater return.

3. The end cover is at heater potential and must not be grounded.

English Electric Valve Company Limited CX15625, page 7
Chelmsford, Essex, England



CX1526A
CX1526B

DEUTERIUM FILLED
METAL/CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled tetrode thyratron with metal/ceramic envelope designed for
liguid immersion cooling. The CX1526A is suitable for switching high peak
and average power at high pulse repétition rates in pulse modulators and the
CX15626B is for inverter service in medium frequency induction heating gene-
rators. ‘A reservoir operating from the cathode heater supply is incorporated.

Pulse Modulator Service

40 kV max

Peak forward anode voltage .
Peak anode current (see note 6) . 3500 A max
Average anode current 50 A max

Anode heating factor

70 x 10° V.Ap.p.s. max

Peak output power 70 MW max
Inverter Service

Peak anode voltage 40 kV max
Average anode current . . 20 A max
Output power (two tubes) 320 kW

GENERAL

Electrical

Cathode e e e impregnated tungsten
Cathode heater voltage (see note 1) 6.3+ 7.5% \%
Cathode heater current . 36 A
Reservoir heater voltage (see notes 1 and 2) 6.3+ 75% \%
Reservoir heater current 50 A
Tube heating time (minimum}) 5.0 min
Anode to grid 2 capacitance 35 pF
© 1976 English Electric Valve Company Limited March 1976



Mechanical

Seated height . . . . . . . . 210mm (8.268 inches) max
Clearance required below mountlng flange .. 108mm (4.250 inches) min
Overall diameter (excluding connections) . . . 122mm {4.803 inches) max
Net weight . . . .. 3.4kg (7.5 pounds) approx
Mounting position . . . . . . . . . . . . . . . .seenote3
Tube connections . . . . . . . . . . . . . . . seeoutline
Cooling

The tube is designed to be operated totally immersed in a tiquid coolant.

In pulse modulator service, the tube dissipates 260W of heater power and
from 100W per ampere average anode current, rising to 300W/A at the
highest rates of rise and fall of anode current. In inverter service, the total
tube dissipation at maximum ratings is 2.5 to 3.0kW.

The cathode end of the tube must be cooled whenever heater voltages are
applied.
Envelope temperature s e e . . . . .. . . .100 °C max

PULSE MODULATOR SERVICE {CX1526A)
MAXIMUM AND MINIMUM RATINGS {Absolute values)

Min Max

Anode
Peak forward anode voltage {seenote 4) . . . — 40 kV
Peak inverse anode voltage (see noteb) . . . — 40 kV
Peak anode current {seenote®6) . . . . . . — 3500 A
Average anode current ., . . . . . . . — 5.0 A
R.M.S. anode current . . .. = 125 A
Rate of rise of anode current (see note 7) L. = 10 kA/us
Anode heating factor . . . . . . . . . — 70x10° V.Ap.ps.
Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . . 600 2000 \%
Grid 2 pulse duration . . . .. 20 — uS
Rate of rise of grid 2 pulse (see notes 7 and 9) . 4.0 — kV/us
Impedance of grid 2 drive circuit (see note 10) . 50 250 Q
D.C.resistance of grid 2 drive circuit . . . . — 500 Q
Grid 2 negative bias supply voltage . .. . . . O 120 vV

CX1626, page 2



MAXIMUM AND MINIMUM RATINGS — Continued

Grid 1 — D.C. primed (see note 11)

D.Cegrid 1 priming current
D.C. grid 1 voltage drop

Grid 1 — Pulsed (see note 12)

Unloaded grid 1 drive pulse voltage .

Grid 1 pulse duration
Rate of rise of grid 1 pulse
Peak grid 1 drive current

Cathode

Heater voltage
Heating time

Reservoir

Heater voltage
Heating time

Environmental

Ambient temperature

CHARACTERISTICS

Critical d.c. anode voltage
for conduction.

Anode delay time

Anode delay time drift
{see note 13)

Time jitter e e e e
Cathode heater current (at 6.3V)
Reservoir heater current (at 6.3V)

Min Max
0.1 2.0
15 30
300 1000
20 —
1.0 -
0.5 2.0
6.3+ 7%%
50 -
6.3+ 7%%
5.0 -
— +70
Min Typical Max
— 05 1.0
- 200 250
— 16 25
— 3.0 5.0
30 36 40
40 50 6.0

min

min

kV
ns

ns
ns

CX1526, page 3



INVERTER SERVICE (CX1526B)
MAXIMUM RATINGS (Absolute values)

Peak forward anode voltage 40 kV max
Peak inverse anode voltage (see note 14) 40 kV max
Average anode Current (see note 1) . 20 A max
Peak anode current:

repetitive (see note 15} . . 40 A max

surge (see note 16) . . 200 A max
Rate of rise of anode current (see note 7) 1000 A/us max
Rate of fall of anode current . 1000 A/us max
Rate of rise of anode voltage . 2.0 kV/us max
Operating frequency (see note 17) 6.0 kHz max
CHARACTERISTICS
Anode to cathode arc voitage 90 \%
TRIGGERING

Min Max

Unloaded grid 2 drive pulse voltage

(seenote8) . . . . .. 400 1000 \%
impedance of grid 2 drive circuit

(seenote 10) . . . . . .o 50 250 Q
Grid 2 negative bias supply voltage

(seenote 18) . . . . . A 50 120 \%
Grid 2 bias supply source nnpedance .. — 100 Q
D.C.grid 1 voltagedrop . . . . 15 30 \%
D.C. grid 1 priming current (see note 11) 0.1 2.0 A
NOTES
1. The reservoir heater can be supplied either from a transformer common

to the cathode heater supply or a separate transformer; if a single trans-
former is used, the reservoir heater circuit must be decoupled with a
suitable capacitor. The cathode connection to the load must be
adequate to prevent pulse voltages appearing in the heater circuits. At
high rates of rise of anode current, the cathode potential may rise
significantly at the beginning of-the pulse, depending on the cathode

‘CX1526, page 4



10.

1.

12.

lead inductance. The heater transformers must have sufficient insul-
ation to withstand this voltage.

In inverter service, it is recommended that the cathode and reservoir
heaters be supplied from separate transformers. A tapped heater
transformer should be provided enabling the heater to be run at 6.3V
during standby periods, and stepped down to 6.1V whenever the
average anode current exceeds 10A.

The reservoir system of the CX 1526 contains a barretter and variations
of the reservoir supply voltage within the limits given will not
significantly alter the gas pressure.

The tube may be mounted in any position provided that the cathode
end is lower than the anode.

The maximum permissible peak forward voltage for instantaneous start-
ing is 30kV and there must be no overshoot.

For pulse modulator service, the peak inverse voltage including spike
must not exceed 10kV for the first 26us after the anode pulse.
For pulse durations up to 3 microseconds. For greater pulse durations
the peak current must not exceed: —

3000 [_3_ ] Y2
b

where tp I8 in microseconds.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode.

A lower rate of rise may be used, but this may result in the anode delay
time, delay time drift and jitter exceeding the limits quoted.

During both the drive pulse period and during recovery when the
current flow is reversed.

This method of operation limits the transient voltages, which appear at
the grids during the rise time of the anode current pulse, to less than
1kV. It is recommended for applications requiring short rise times or
high peak currents and for inverter use.

Alternatively, grid 1 may be driven from the grid 2 pulse drive through
a 10082 resistance in series with 0.01uF; a BOOS resistor should be
connected between grid 1 and cathode.

CX1bH26, page b



13. Measured between the fifth minute after the application of h.t. and any
subsequent time.

14.  For inverter service the inverse voltage should not exceed 25kV during
the 10us period immediately following the cessation of anode con-
duction. *

15. A spike not exceeding 100A in amplitude, and of approximately bus
duration, is permissible at the start of the current pulse.

16. This rating applies for a maximum duration of 20ms.

17. The time interval from the end of forward conduction to the re-
application of forward anode voltage must not be less than 10us.

18. A negative bias supply of 100 to 120V must be applied to the grid
immediately at the end of the conduction period, to facilitate recovery.
The bias voltage must be maintained for a minimum duration of 50us.

X-RAYS

The metal envelope of the CX 1526 reduces emission of X-rays from the tube.

*CX 1526, page 6



RECOMMENDED TRIGGERING METHODS

The circuit component values indicated in Figs. 1 and 2 are nominal and need
not be strictly adhered to.

4162A

Fig. 1.

S 0.5mH
VWA
0.01pF
1 PP 00
—————— i VAN
----- [ ]
DC. GRID 1 100pF =
St o
PULSE
SOURCE

GRID 2
BIAS
SUPPLY

This is the recommended triggering arrangement, particularly where
the tube is to be used at high peak currents, high rates of rise of anode
current, or high pulse repetition rates.

CX1526, page 7



RECOMMENDED TRIGGERING METHODS — Continued

73 5 0.5mH
— A —TOT0™
®
001uF
X ¥ 00
GRID 2 ---—=- —w

100pF =

GRID 2
BIAS
SUPPLY

GRID 2
PULSE
SOURCE

Fig. 2. This alternative triggering arrangement is suitable for operation at
high pulse repetition rates. [t is not recommended for use at high peak anode

currents or high rates of rise of anode current.

OUTLINE DIMENSIONS (All dimensions without limits are nominal)

Ref  Millimetres Inches Ref  Millimetres Inches

A 270.0 max 10.630 max M 28.00 1.102

B 122.0 max 4,803 max N 128.5 5.059

C 15.00 max 0.591 max P 95.50 3.760

D 29.00 1.142 Q 63.50 max 2.500 max
E 56.00 max 2.205 max R 75.00 max 2.953 max
G 115.0 4.528 T 305.0 12.008

H 43.00 1.693 U 5.60 0.220

J 76.00 2.992 Y 85.73 3.375

K 5.00 0.197

Inch dimensions have been derived from mitlimetres.

CX1526, page 8



Whilst EEV has taken care to ensure the accuracy of the information contained herein 1t accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

OUTLINE

4376

)
&)

Diu;/

ANODE CONNECTION
FITTED WITH
1W4-20UNC. SCREW

I IR :
] -
SE@"‘ "* (E)oA
NOTE 1
[l [ RIIEREn
GRID 2 ]
(M4 SCREW)
® @  tscrew T ®
ININIEIEH |||||lI
LU T T T
%) <D F o %‘)
4 HOLES (U)DiA /,(_ ' —.|= (®Pon f
IN MOUNTING FLANGE [~ )
EQUALLY SPACED ON
(V)RCDIA SEE NOTE 2 (®on
CATHODE HEATER RESERVOIR O
& RESERVOIR (RED)
(YELLOW) -

OB.A TERMINAL 2B.A TERMINAL

OUTLINE NOTES
1. This dimension also applies to the clamping screws and lugs.

2. The mounting flange is the connection for the cathode and cathode
heater return.

English Electric Valve Company Limited CX1526, page 9
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CX1527A
CX1527B

DEUTERIUM FILLED

METAL/CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled tetrode thyratron with metal/ceramic envelope designed for
tiguid immersion cooling. The CX1527A is suitable for switching high peak
and average power at high pulse repetition rates in pulse modulators and the
CX15278B is for inverter service in medium frequency induction heating gene-
rators. A reservoir operating from the cathode heater supply is incorporated.

Pulse Modulator Service

Peak forward anode voltage

Peak anode current (see note 6) .
Average anode current .

Anode heating factor

Peak output power

Inverter Service

Peak anode voltage
Average anode current .
Output power (two tubes)

GENERAL

Electrical

Cathode e e e
Cathode heater voltage (see note 1)
Cathode heater current

Reservoir heater voltage (see notes 1 and 2) .

Reservoir heater current
Tube heating time (minimum)
Anode to grid 2 capacitance

. . 40 kV max
10 000 A max
15 A max

200 x 10° V.A.p.p.s. max
. 200 MW max
40 kV max

. 60 A max
1000 kW

impregnated tungsten

6.3+ 7.5% \%
90 A
6.3+ 7.5% \Y%
8.0 A
10 min
80 pF

© 1977 English Electric Valve Company Limited

February 1977

Supersedes February 1976 lssue



Mechanical

Seated height . . . . . . . 300mm (11.810 inches) max
Clearance required below mountlng ﬂange . . 75 mm {2.953 inches} min
Overall diameter (excluding connections) . . 200 mm (7.870 inches) max
Net weight ‘e . 8 kg (17.6 pounds) approx
Mounting position . . . . . . . . . . . . . . . see note 3
Tubeconnections . . . . . . . . . . . . . . . seeoutline
Cooling

The tube is designed to be operated totally immersed in a liquid coolant.
In pulse modulator service, the tube dissipates 600 W of heater power and
from 100 W per ampere average anode current, rising to 300 W/A at the
highest rates of rise and fail of anode current. In inverter service, the total
tube dissipation at maximum ratings is 7 to 8 kW.

The cathode end of the tube must be cooled whenever heater voltages are
applied.

Envelope temperature . . . . : . . . . . . . 100 °C max

PULSE MODULATOR SERVICE {CX1527A)
MAXIMUM AND MINIMUM RATINGS {Absolute values)

Min Max

Anode

Peak forward anode voltage (see note 4} . . . — 40 kV
Peak inverse anode voltage (see noted) . . . — 40 kV
Peak anode current {see note 6) e .. = 10 000 A
Average anode current e 15 A
R.M.S. anode current . . B 350 A
Rate of rise of anode current (see note 7) .. = 10 kA/us

200 x 10° V.A.p.p.s.

|

Anode heating factor

Grid 2
Unloaded grid 2 drive pulse voltage

(seenote8) . . . . . . . . . . 600 2000 Y,
Grid 2 pulse duration . . . . . 10 — s
Rate of rise of grid 2 pulse {see notes 7 and 9) . 4.0 — kV/us
Impedance of grid 2 drive circuit {see note 10) . B0 250 Q
D.C. resistance of grid 2 drive circuit . . . . = 500 Q
Grid 2 negative bias supply voltage .. . . . 0 120 \%

EX1527, page 2



MAXIMUM AND MINIMUM RATINGS — Continued

Min Max
Grid 1 — D.C. primed (see note 11)
D.C.wrid 1 primingcurrent . . . . . . . 01 2.0
D.C.grid 1voltagedrop . . . . . . . . 15 30
Grid 1 — Pulsed (see note 12)
Unloaded grid 1 drive pulsevoltage . . . . . 300 1000
Grid 1 pulseduration . . . . . . . . . 20 -
Rate ofriseofgrid1pulse . . . . . . . 1.0 —
Peak grid T drivecurrent . . . . . . . . 05 2.0
Cathode
Heatervoltage. . . . . . . . . . . . . B63+7%W%
Heatingtime . . . . . . . . . . . . 10 —
Reservoir
Heatervoltage . . . . . . . . . . . . B3+7%%
Heatingtime . . . . . . . . . . . . 10 —
Environmental
Ambient temperature T — - +70
CHARACTERISTICS
Min Typical Max
Critical d.c. anode voltage
for conduction . . . . . . = 0.5 1.0
Anode delay time . . . . . . — 200 250
Anode delay time drift
(see note 13) e e = 15 25
Time jitter B — 10 15
Cathode heater current (at 6.3V) . 80 90 100
Reservoir heater current (at 6.3V) . 6.0 7.0 8.0

s
kV/us

kv
ns

CX1527, page 3



INVERTER SERVICE (CX1527B)

MAXIMUM RATINGS (Absolute values)
Peak forward anode voltage
Peak inverse anode voltage (see note 14)
Average anode current (see note 1)
Peak anode current:

repetitive (see note 15)

surge (see note 16)
Rate of rise of anode current (see note 7)
Rate of fall of anode current
Rate of rise of anode voltage
Operating frequency (see note 17)

CHARACTERISTICS
Anode to cathode arc voltage

TRIGGERING

Unloaded grid 2 drive pulse voltage
(see note 8}

Impedance of grid 2 drive circuit
(see note 10)

Grid 2 negative bias supply voltage
(see note 18) ...

Grid 2 bias supply source lmpedance

D.C. grid 1 voltage drop

NOTES

40 kV max
40 kV max
60 A max
120 A max
600 A max

3000 Alus max
3000 A/us max
2.0 kV/us max
6.0 kHz max

90 \Y2

Min Max
400 1000 \
50 250 Q
50 120 \%
- 100 Q
15 30 \%

1. The reservoir heater can be supplied either from a transformer common
to the cathode heater supply or a separate transformer. |f a single trans-
former is used, the reservoir lead should be connected to the mounting
flange and the reservoir heater circuit decoupled with a suitable capac-

itor.

The cathode connection to the load must be adequate to prevent pulse

voltages appearing in the heater circuits.

At high rates of rise of anode

"CX1527, page 4



12.

current, the cathode potential may rise significantly at the beginning of
the pulse, depending on the cathode lead inductance. The heater trans-
formers must have sufficient insulation to withstand this voltage.

In inverter service, it is recommended that the cathode and reservoir
*heaters be supplied from separate transformers. A tapped heater
transformer should be provided enabling the heater to be run at 6.3 V
during standby periods, and stepped down to 6.0 V whenever the
average anode current exceeds 30 A.

The reservoir system of the CX1527 contains a barretter and variations
of the reservoir supply voltage within the limits given will not signifi-
cantly alter the gas pressure.

The tube may be mounted in any position provided that the cathode
end is lower than the anode.

The maximum permissible peak forward voltage for instantaneous start-
ing is 30 kV and there must be no overshoot.

For pulse modulator service, the peak inverse voltage including spike
must not exceed 15 kV for the first 25 us after the anode pulse.
For pulse durations up to 3 microseconds. For greater pulse durations
the peak current must not exceed: —

1
10 000 l:—g—J 2
o

where ty is in microseconds.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode.

A tower rate of rise may be used, but this may result in the anode delay
time, delay time driftand jitter exceeding the limits quoted.

During both the drive pulse period and during recovery when the
current flow is reversed.

This method of operation reduces the transient voltages which appear
at the grids during the rise time of the anode current pulse. It is recom-
mended for applications requiring short rise times or high peak currents.
Alternatively, grid 1 may be driven from the grid 2 pulse drive through
a 100 Q resistance in series with 0.01 uF; a 500 £ resistor should be
connected between grid 1 and cathode.

CX1527, page b



13.

14.

15.

16.
17.

18.

Measured between the fifth minute after the application of h.t. and any
subsequent time.

For inverter service the inverse voltage should not exceed 25 kV during
the 10 us period immediately following the cessation of anode con-
duction. *®

A spike not exceeding 300 A in amplitude, and of approximately b us
duration, is permissible at the start of the current pulse.

This rating applies for a maximum duration of 20 ms.

The time interval from the end of forward conduction to the re-
application of forward anode voltage must not be less than 10 us.

A negative bias supply of 100 to 120 V must be applied to the grid
immediately at the end of the conduction period, to facilitate recovery.
The bias voltage must be maintained for a minimum duration of 50 us.

X-Ray Warning

X-rays are emitted by this device. The metal envelope of the CX1527
provides limited protection but further shielding may be required.

OUTLINE DIMENSIONS (All dimensions without limits are nominal)

Ref  Millimetres Inches Ref  Millimetres Inches

A 360.0 max 14.173 max J 148.0 5.827

B 200.0 max 7.874 max K 3.15 0.124

C 15.00 max 0.591 max L 57.00 max 2.244 max

D 8.00 0.315 M 9.63 0.375

E 135.7 5.343 N 152.4 6.000

F 78.00 max 3.071 max P 120.0 max 4.724 max

G 270.0 10.630 Q 305.0 min 12.008 min
H 195.0 7.677

Inch dimensions have been derived from millimetres except dimensions M and N.

* CX1527, page 6



Whitst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

OUTLINE

ANODE CONNECTION
3628 B | FITTED WITH
A 1/6~20UNC. SCREW

OO RN DT T T T AT
ANODE Ml
(M6 SCREW)
GRID 2 SEE :
(M4 SCREW) NOTE 1
HINRIRIN]
GRID 1 UOnannnguii

(M4 SCREW)

g JIBIRIEIBINIRINIRIRiN|
GP I
LN

@) I ]]_IIJI

(N)Dia

—(P)oia

/ 4 HOLES (D) DIA

MOUNTING FLANGE EQUALLY SPACED

SEE NOTE 2 /‘ on{(E)PC.DIA

~

END COVER ®D|A
SEE NOTE 4  HEATER &
RESERVOIR RESERVOIR
(YELLOW) [RED)
SEE NOTE 3
T0 FI1T (M) Dia T0 FIT M8
TERMINAL TERMINAL

OUTLINE NOTES
1. This dimension also applies to the clamping screws and lugs.

2. The mounting flange is the connection for the cathode and cathode
heater return.

3. These two leads must be connected in parallel to the same terminal of the
heater transformer.

4. The end cover is at heater potential and must not be grounded.

English Electric Valve Company Limited CX1527, page 7
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CX1528

DEUTERIUM FILLED

METAL/CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled tetrode thyratron with metal/ceramic envelope, suitable for
switching high peak and average power at high pulse repetition rates. A
reservoir operating from the cathode heater supply is incorporated.

Peak forward anode voltage

Peak anode current (see note 7) .
Average anode current .

Anode heating factor

Peak output power

GENERAL

Electrical

Cathode
Cathode heater voltage (see note 1) .
Cathode heater current ...
Reservoir heater voltage (see notes 1 and 2)
Reservoir heater current

Tube heating time (minimum)

Anode to grid 2 capacitance

Mechanical

Seated height . e
Clearance required below mounting flange
Overall diameter {excluding connections)
Net weight

Mounting position

Tube connections

.40 kV max
3500 A max

. . bo A max
70x 10° V.A.p.p.s. max
70 MW max

Impregnated tungsten

6.3+ 7.5% \%
36 A
6.3+ 7.5% \%
5.0 A
5.0 min
35 pF

. 240 mm (9.448 inches) max

80 mm (3.150 inches) min

. 122 mm (4.803 inches) max

3.6 kg (8 pounds) approx
see note 3
see outline

© 1977 English Electric Valve Company Limited

February 1977

Supersedes January 1976 Issue



Cooling

The tube may be cooled by forced-air or liquid immersion, depending on
operating conditions, to maintain the metal/ceramic envelope below the max-

imum rated temperature.

In addition to 225 W of heater power, the tube dissipates from 100 W per
ampere average anode current, rising to 300 W/A at the highest rates of rise

and fall of anode current.

The cathode end of the tube must be cooled whenever heater voltages are

applied.

Envelope temperature:
anode, grid 1 and grid 2
cathode flange and end cover .

PULSE MODULATOR SERVICE

. 250
. 150

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward anode voltage (see notes 4 and b)
Peak inverse anode voltage (see notes 5 and 6)
Peak anode current {see note 7) .

Average anode current .

R.M.S. anode current .

Rate of rise of anode current (See note 8)
Anode heating factor

Grid 2

Unloaded grid 2 drive pulse voltage
(see note 9)

Grid 2 pulse duration

Rate of rise of grid 2 pulse (see notes 8 and 10) .
Impedance of grid 2 drive circuit (see note 11} .

D.C. resistance of grid 2 drive circuit
Grid 2 negative bias supply voltage -

Min

600
1.0
4.0

50

Max

40
40
3500
5.0
125
10

°C max
°C max

kV
kV

A

A

A
kA/us

70 x 10° V.A.p.p.s.

2000

|

250
500
120

us
kV/us

CX 1628, page 2



MAXIMUM AND MINIMUM RATINGS — Continued

Min Max
Grid 1 — D.C. primed (see note 12)
D.Cagrid 1 primingcurrent . . . . . . . 0.1 2.0
D.C.grid 1 voltagedrop . . . . . . . . 15 30
Grid 1 — Pulsed (see note 13)
Unloaded grid 1 drive pulse voltage .. 300 1000
Grid 1 pulse duration . . . . . . . . . 20 —
Rate of riseofgrid Tpulse . . . . . . . 1.0 —
Peak grid 1 drivecurrent . . . . . . . . 05 2.0
Cathode
Heatervoltage . . . . . . . . . . . . 063+7%%
Heatingtime . . . . . . . . . . . . b0 —
Reservoir
Heatervoltage . . . . . . . . . . . . 63+7%%
Heatingtime . . . . . . . . . . . . bO -
Environmental
Ambient temperature . . . . . . . . 40 +90
CHARACTERISTICS
Min Typical Max
Critical d.c. anode voltage
for conduction . . . . . . — 0.5 1.0
Anode delay time . . . . . . — 200 250
Anode delay time drift
(seenote14) . . . . . . . - 15 25
Time jitter e e e e s = 3.0 5.0
Cathode heater current (at 6.3 V) . 30 36 40
Reservoir heater current {(at 6.3 V) . 4.0 5.0 6.0

S
kV/us

min

min

kV
ns
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NOTES

1.  The reservoir heater can be supplied either from a transformer common

to the cathode heater supply or a separate transformer. If a single trans-
former is Lgsed, the reservoir lead should be connected to the mounting
flange and the reservoir heater circuit decoupled with a suitable capac-
itor.
The cathode connection to the load must be adequate to prevent pulse
voltages appearing in the heater circuits. At high rates of rise of anode
current, the cathode potential may rise significantly at the beginning of
the pulse, depending on the cathode lead inductance. The heater trans-
formers must have sufficient insulation to withstand this voltage.

2. The reservoir system of the CX1528 contains a barretter and variations
of the reservoir supply voltage within the limits given will not signifi-
cantly alter the gas pressure.

3. The tube may be mounted in any position provided that the cathode
end is lower than the anode.

4. The maximum permissible peak forward voltage for instantaneous start-
ing is 30 kV and there must be no overshoot.

5. When both forward and inverse voltages are present the peak to peak
voltage must not exceed 50 kV in air at N.T.P. or 80 kV if the tube is
oil immersed.

6. The peak inverse voltage including spike must not exceed 10 kV for the
first 26 us after the anode pulse.

7.  For pulse durations up to 3 microseconds. For greater pulse durations
the peak current must not exceed:—

)
3000 (i} %
o

where t5 is in microseconds.

8. This rate of rise refers to that part of the leading edge of the pulse
between 26% and 75% of the pulse amplitude.

Measured with respect to cathode.

10. A lower rate of rise may be used, but this may result in the anode delay
time, delay time drift and jitter exceeding the limits quoted.

*CX1528, page 4



11. During both the drive pulse period and during recovery when the
current flow is reversed.

12.  This method of operation reduces the transient voltages which appear
at the grids during the rise time of the anode current pulse. |t is recom-
mended for applications requiring short rise times or high peak currents.

13.  Alternatively, grid 1 may be driven from the grid 2 pulse drive through
a 100 £ resistance in series with 0.01 uF; a 500 £ resistor should be
connected between grid 1 and cathode.

14. Measured between the fifth minute after the application of h.t. and any
subsequent time.

X-RAY WARNING

X-rays are emitted by this device. The metal envelope of the CX1528
provides limited protection but further shielding may be required.

CX1528, page b



OUTLINE

4342A

SEE
NOTE 1 |

ANODE
(M6 SCREW)

GRID 2
(M4 SCREW)

O 1T ik

GRID 1
{M4 SCREW) ®

©)

—r‘,
—

MOUNTING FLANGE T
SEE NOTE
‘ ++—(D)DIA E
END COVER
SEE NOTE 3
‘
i (Do
CATHODE HEATER H RESERVOIR m
& RESERVOIR I (RED)
(VELLOW) \/ g
M6 TERMINAL ' MS TERMINAL

OUTLINE NOTES
1. This dimension also applies to the clamping screws and lugs.

2. The mounting flange is the connection for the cathode and cathode
heater return.

3. The end cover is at heater potential and must not be grounded.

*CX 15628, page 6



Enlarged Detail of Mounting Flange

4498 f-—

6 HOLES (W) Dia
EQUALLY SPACED
ON (@) PCDIA

4 HOLES (U) DiA
EQUALLY SPACED
on (V) PC.DIA

CATHODE HEATER RESERVOIR

& RESERVOIR J

Qutline Dimensions (All dimensions without limits are nominal)

Ref  Millimetres Inches Ref  Millimetres Inches

A 300.0 max 11.811 max J 75.00 max 2.953 max
B 122.0 max 4.803 max K 2.50 0.100

Cc 15.00 max 0.591 max L 305.0 12.008

D 111.0 4.375 M 28.00 1.102

E 63.50 max 2.500 max u 5.60 0.220

F 215.0 8.465 \% 85.73 3.375

G 113.0 4.449 W 6.50 0.256

H 72.00 2.834 z 95.25 3.750

Inch dimensions have been derived from millimetres.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves tne right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein,

English Electric Valve Company Limited CX1528, page 7

Chelmsford, Essex, England



CX1529

DEUTERIUM FILLED

METAL/CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled tetrode thyratron with metal/ceramic envelope, suitable for
switching high peak and average power at high pulse repetition rates. A
reservoir operating from the cathode heater supply is incorporated.

Peak forward anode voltage

Peak anode current (see note 7) .
Average anode current

Anode heating factor

Peak output power

GENERAL

Electrical

Cathode . .
Cathode heater voltage (see note 1)
Cathode heater current

Reservoir heater voltage (see notes 1 and 2) .

Reservoir heater current
Tube heating time {minimum)
Anode to grid 2 capacitance

Mechanical

Seated height e .
Clearance reguired below mounting flange
Overall diameter (excluding connections)
Net weight

Mounting position

Tube connections

. . 40 kV max
10 000 A max

. . 1b A max
200 x 10°  V.A.p.p.s. max
200 MW max

impregnated tungsten

6.3+ 7.5% \%
90 A
6.3+ 7.5% \%
7.0 A
10 min
80 pF

315 mm {12.400 inches) max
75 mm (2.953 inches) min
200 mm (7.870 inches) max
8 kg {17.6 pounds) approx
see note 3

see outline

© 1977 English Electric Valve Company Limited

February 1977

Supersedes January 1976 lssue



Cooling
The tube may be cooled by forced-air or liquid immersion, depending on
operating conditions, to maintain the metal/ceramic envelope below the
maximum rated temperature.
In addition to 800 W of heater power, the tube dissipates from 100 W per
ampere average anode current, rising to 300 W/A at the highest rates of rise
and fall of anode current.
The cathode end of the tube must be cooled whenever heater voltages are
applied.
When forced-air cooling of the anode is required it should be directed into the
tubular anode terminal. At maximum ratings an airflow of 100 3 /min at
2 inches w.g. is suitable. Further information is contained in the relevant
section of the Preamble.
Envelope temperature:
anode, grid 1andgrid2 . . . . . . . . . . 250 °C max
cathode flangeandend cover . . . . . . . . 150 °C max

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max

Anode

Peak forward anode voltage (see notes 4 and 5) — 40 kV
Peak inverse anode voltage (see notes 5and 6) . -— 40 kV
Peak anode current {see note 7} B 10 000 A
Average anode current o 15 A
R.M.S. anode current . . . B 350 A
Rate of rise of anode current (see note 8) .. = 10 kA/us

Anode heating factor 200 x 10° V.Ap.ps.

Grid 2
Unloaded grid 2 drive pulse voltage

(seenote9®) . . . . . . . . . . 600 2000 vV
Grid 2 pulse duration . . . 1.0 — us
Rate of rise of grid 2 pulse (see notes 8 and 10) 4.0 — kV/us
Impedance of grid 2 drive circuit {see note 11) . 50 250 Q
D.C. resistance of grid 2 drive circuit . . . . — 500 Q2
Grid 2 negative biassupply voltage . . . . . O 120 \Y

*CX 1529, page 2



MAXIMUM AND MINIMUM RATINGS — Continued

Grid 1 — D.C. primed (see note 12)

D.C.grid 1 priming current
D.C. grid 1 voltage drop

Grid 1 — Pulsed (see note 13)

Unloaded grid 1 drive pulse voltage
Grid 1 pulse duration

Rate of rise of grid 1 pulse

Peak grid 1 drive current

Cathode

Heater voltage
Heating time

Reservoir

Heater voltage
Heating time

Environmental

Ambient temperature

CHARACTERISTICS
Min
Critica! d.c. anode voltage
for conduction . . . . . . —
Anode delay time . . . . . . —

Anode delay time drift
(seenote14) . . . . . . . —

Timejitter . . . . . . . . . =
Cathode heater current (at 6.3 V) . 80
‘Reservoir heater current (at 6.3 V) . 6.0

Min Max
0.1 2.0
15 30
. 300 1000
2.0 —
1.0 —
0.5 2.0
6.3+ 7%%
10 -

6.3+ 7%%

10

Typical

0.b
200

15

10

90
7.0

+90

Max

1.0
250

25

15

100
8.0

us
kV/us

min

min

kV
ns

CX1529, page 3



NOTES

1. The reservoir heater can be supplied either from a transformer common
to the cathode heater supply or a separate transformer. If a single
transformer is used, the reservoir lead should be connected to the
mounting 'ﬂange and the reservoir heater circuit decoupled with a
suitable capacitor.

The cathode connection to the load must be adequate to prevent pulse
voltages appearing in the heater circuits. At high rates of rise of anode
current, the cathode potential may rise significantly at the beginning of
the pulse, depending on the cathode lead inductance. The heater
transformers must have sufficient insulation to withstand this voltage.

2.  The reservoir system of the CX 1529 contains a barretter and variations
of the reservoir supply voltage within the {imits given will not signifi-
cantly alter the gas pressure.

3. The tube may be mounted in any position provided that the cathode
end is lower than the anode.

4. The maximum permissible peak forward voltage for instantaneous start-
ing is 30 kV and there must be no overshoot.

5. When both forward and inverse voltages are present the peak to peak
voltage must not exceed 60 kV in air at N.T.P. or 80 kV if the tube is
oil immersed.

6. The peak inverse voltage including spike must not exceed 15 kV for the
first 25 us after the anode pulse.

7. For pulse durations up to 3 microseconds. For greater pulse durations
the peak current must not exceed: —

10000 | —
tp_

where tp is in microseconds.

8. This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

9. Measured with respect to cathode.

€CX1529, page 4



11.

12.

13.

14.

A lower rate of rise may be used, but this may result in the anode delay
time, delay time drift and jitter exceeding the limits guoted.

During both the drive pulse period and during recovery when the
current flow is reversed.

This method of operation reduces the transient voltages which appear
at the grids during the rise time of the anode current pulse. |t 'is recom-
mended for applications requiring short rise times or high peak currents.

Alternatively, grid 1 may .be driven from the grid 2 pulse drive through
a 100 Q resistance in series with 0.01 uF; a 500 £ resistor should be
connected between grid 1 and cathode.

Measured between the fifth minute after the application of h.t. and any
subsequent time.

X-RAY WARNING

X-rays are emitted by this device. The metal envelope of the CX1529
provides limited protection but further shielding may be required.

CX1529, page 5



OUTLINE

41638
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OUTLINE DIMENSIONS {(All dimensions without limits are nominal)

Ref Millimetres Inches

A 375.0 max 14.764 max

B 200.0 max 7.874 max

C 120.0 max 4.724 max

D 30.0 max 1.181 max

E 31.75+ 0.15 1.250 + 0.006
F 15.0 max 0.591 max

G 9.53 0.375

H 198.0 + 5.0 7.795 + 0.197
J 148.0 + 5.0 5.827 + 0.197
K 3.15 0.124

L 8.00 0.315

M 135.7 5.343

N 152.4 6.000

P 305.0 min 12.008 min

Q 57.0 max 2.244 max

R 78.0 max 3.071 max

Inch dimensions have been derived from millimetres
except dimensions G and N.

OUTLINE NOTES
1. This dimension also applies to the clamping screws and lugs.

2. The mounting flange is the connection for the cathode and cathode
heater return.

3. These two leads must be connected in parallel to the same terminal of the
heater transformer.

4, The end cover is at heater potential and must not be grounded.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any usé thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no tiability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1529, page 7

Chelmsford, Essex, England



CX1535

HYDROGEN-FILLED
TRIPLE GRID
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-fiiled triple grid (pentode) thyratron with ceramic/metal envelope,
featuring low jitter, firing time and drift. The third grid makes the tube suit-
able for high power switching at very high repetition rates and permits a very
short anode circuit recharge time. A hydrogen reservoir is incorporated to-
gether with an automatic current control, giving precise gas control inside the
thyratron over wide variations of reservoir voltage.

Peak forward anodevoltage . . . . . . . . . 25 kV max
Peak anodecurrent . . . . . . . . . . . 1000 A max
Average anode current . . . . . . . . . . . 1.25 A max
Anode heating factor . . . . . . . . . B500x10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . 125 MW max
Pulse repetition frequency . . . . . . . . 100 kHz max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . barium aluminate
Cathode and reservoir heater voltage (seenote 1) . . 63+ 7.5% \%
Cathode and reservoir heater current . . . . . . 25 A
Tube heating time (minimum} . . . . . . . . 50 min
Anode to grid 2 capacitance {(seenote 2) . . . . . <1.0 pF
Grid input capacitance (seenote3) . . . . . . . 40 pF
Mechanical

Seated height . . . . . . . . . . . 139.7mm (5.500 inches) max
Clearance required below mounting flange . . 38.0mm (1.496 inches) min
Overall diameter (mounting flange} . . . .  88.9mm (3.500 inches} nom
Netweight . . . . . . . . . . . . . 1.5kg(3.3pounds)approx
Mounting position (seenoted) . . . . . . . . . . . . . . any
Tube connections . . . . . . . . . . . . . . . seeoutline

© 1976 English Electric Valve Company Limited January 1976



Cooling

The tube is designed to be operated totally immersed in a liquid coolant.

Maximum temperature of envelope

. 180

o

C

Further infornation is contained in the relevant section of the Preamble.

PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward anode voltage (see note b}
Peak inverse anode voltage (see note 6)
Peak anode current .

Average anode current .

Rate of rise of anode current {see note 7) .

Anode heating factor

Grid 3

Grid 3 to cathode resistor
{see Rg3 in Fig. 1)

Grid 2
Unloaded grid 2 drive pulse voltage
(see note 8)
Grid 2 pulse duration
Rate of rise of grid 2 pulse (see note 7)
Grid 2 pulse delay (see note 8)
Peak inverse grid 2 voltage
Loaded grid 2 bias voltage .
Forward impedance of grid 2 drive circuit

Grid 1 — D.C. Primed

D.C. grid 1 unloaded priming voltage
D.C. grid 1 priming current

Min

|

5.0

300
0.5
3.0
0.5

-b0

50

75
50

Max

25
25
1000

1.25

5000

500 x 10°

100

1000

450
—200
250

150
150

kV

kV

A

A

Alus
V.A.p.p.s.

X153, page 2



MAXIMUM AND MINIMUM RATINGS — continued

. Min Max

Grid 1 — Pulsed (See note 9)
Unlogged grid 1 drive pulse voltage

(seenote8) . . . . . . . . . 300 1000 V
Grid 1 pulse duration . . . . . . 20 — us
Rate of rise of grid 1 pulse (see note 7) . . . 10 - kV/us
Peak inverse grid 1 voltage . . . . . . . -— 450 \%
Loaded grid 1 biasvoltage . . . . . . . . . . . . seenotel10
Peak grid 1 drivecurrent . . . . . . . . 03 1.0 A
Cathode and Reservoir
Heatervoltage . . . . . . . . . . . . . 63+75% Y
Heatingtime . . . . . . . . . . . . 50 - min
Environmental
Ambient temperature . . . . . . . . —B0 +110 °C
CHARACTERISTICS

Min Typical Max

Critical d.c. anode voltage for

conduction (see note 11) . . — 0.5 2.0 kV
Anode delay time (see notes

1tand12) . . . . . . . — 0.2 0.3 us
Anode delay time drift (see

notes1tand13) . . . . . — 20 45 ns
Time jitter (see note 11) . . . — 3.0 7.0 ns
Cathode and reservoir heater

current (at6.3V) . . . . . 20 225 25 A
Pulse repetition frequency

(seenote14) . . . . . . — 75 100 kHz
NOTES

1. The reservoir heater can be supplied from the same transformer as the
cathode heater or from a separate transformer. In either case it must
be decoupled with a 0.buF paper capacitor in parallel with a 1000pF
silvered mica capacitor, or capacitors with comparable performance.

CX1535, page 3



2. The anode to grid 2 capacitance is measured with grid 3 connected to
cathode.

3. The input capacitance is the capacitance between grid 1 and grid 2
connected_ together and grid 3 and cathode connected together. It
must be taken into account in trigger circuit design since it loads the
trigger drive pulse.

The tube must be mounted by means of its mounting flange.
The maximum permissible peak forward voltage for instantaneous start-
ing is 20kV and there must be no overshoot.

6. The peak inverse voltage including spike must not exceed 20kV for the
first 256 microseconds after the anode pulse.

7. This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

8. Measured with respect to cathode. When grid 1 is pulse driven, the last
0.25us of the top of the grid 1 pulse must overlap the corresponding
first 0.25us of the top of the delayed grid 2 pulse.

9. Grid 1 may also be driven from grid 2 through a resistor—capacitor net-
work as shown in Fig. 1, but with a consequent reduction in perfor-
mance in respect of jitter, anode delay time and anode delay time drift.

100
PULSE
* pias ° I VWYV
I VWAA—
0.02pF 1k
10k
=

Fig. 1 Single-pulse drive circuit.

‘CX1535, page 4



10.

1.

12.

13.

14.

D.C. negative bias voltages must not be applied to grid 1. When grid 1
is pulse driven, the potential of grid 1 may vary between —10 and +5V
with respect to cathode potential during the period between the com-
pletion of recovery and the commencement of the succeeding grid

L ]
pulse.

Typical figures are obtained on test using conditions of minimum grid
drive. Improved performance can be expected by increasing grid
drive.

The time interva! between the instant at which the rising unloaded grid
2 pulse reaches 25% of its pulse amplitude and the instant when anode
conduction takes place.

The drift in delay time over a period from 2 minutes to 10 minutes
after reaching full voltage.

Advice on operation at high pulse repetition frequencies is available
from English Electric Valve Company Limited.

X-RAY WARNING

X-rays may be emitted by the CX 15635 but the radiation is usually reduced
to a safe level by the steel panels of the equipment in which the tube

operates.

CX153b, page b



OUTLINE

4300 ANODE CONNECTION
..—__@——_— FITTED WITH
. DIA 8-32UNC. SCREW
r e — i
GRID 3 | !
SEE NOTE 4 cl
\ =

s
[N = ®

ol

ONN

@ | MOUNTING
FLANGE

\—ll—g » £ ﬁg'FEZ

@
()
DA SEE NOTE 3

3HoLES(H)DIA
EQUALLY SPACED
ON(Q)RCDIA

2

RESERVOIR
HEATER (RED)

CATHODE

2 LEADS@ LONG HEATER (YELLOW)

FITTED WITH (N)DIA
TERMINAL TAGS

‘CX1535, page 6



OQutline Dimensions

Ref Millimetres Inches

A 136.5+ 3.2 5.374 + 0.126
B 88.90 + 0.25 3.500 + 0.010
C 83.0+ 156 3.268 + 0.059
D 3.16+ 0.25 0.124 + 0.010
E 38.10 max 1.500 max

F 56.0 max 2.205 max

G 160.0+ 10.0 6.299 + 0.394
H 5.0+ 0.1 0.197 £ 0.004
J 76.2+ 0.1 3.000 + 0.004
K 103.3+ 2.5 4.067 £ 0.098
L 90.8+ 25 3.575 1+ 0.098
M 68.3+ 2.5 2.689 + 0.098
N 6.35 0.250

Inch dimensions have been derived from millimetres.

Outline Notes

1. The mounting flange is the connection for the cathode, cathode heater
return and reservoir heater return.

2. A minimum clearance of 38.0mm (1.496 inches) must be allowed below
the mounting flange.
3. The recommended mounting hole is 58.0mm (2.283 inches} diameter.

4. Grid connections fitted with 8—32 UNC screws.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use therecf and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited CX1563b, page 7
Chelmsford, Essex, England



CX1536

DEUTERIUM FILLED TWO-GAP
METAL/CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled two-gap thyratron with metal/ceramic envelope, suitable for
switching high peak and average power at high pulse repetition rates. A
reservoir operating from the cathode heater supply is incorporated.

Peak forward anode voltage (see note b)
Peak anode current (see note 7)
Average anode current

Anode heating factor

Peak output power

Operating freguency (see note 15)

GENERAL

Electrical

Cathode .
Cathode heater voltage (see note 1)
Cathode heater current

Reservoir heater voltage (see notes 1 and 2)
Reservoir heater current

Tube heating time (minimum)

Anode to gradient grid capacitance
Gradient grid to grid 2 capacitance

Mechanical

Seated height .

Clearance required below mountmg ﬂange
Overall diameter

Net weight

. 70 kV max

10 000 A max

. . 10 A max
300 x 10°  V.A.p.p.s. max
350 MW max

20 kHz max

impregnated tungsten

6.3+ 7.5% Y
a0 A
6.3+ 7.5% vV
8.0 A
10 min
45 pF
45 pF

320 mm (12.600 inches) max
75 mm (2.953 inches) min
152.4 mm (6.000 inches) nom
6.6 kg (14.5 pounds) approx

Mounting position see note 3
Tube connections see outline
© 1977 English Electric Valve Company Limited April 1977

Supersedes January 1976 Issue



Cooling

The tube may be cooled by forced-air or liquid immersion, depending on
‘operating conditions, to maintain the metal/ceramic envelope below the max-

imum rated temperature.
L ]

In addition to 600 W of heater power, the tube dissipates from 100 W per
ampere average anode current, rising to 300 W/A at the highest rates of rise

and fall of anode current.

The cathode end of the tube must be cooled whenever heater voltages are

applied.

Envelope temperature:
grid 1, grid 2, gradient grid and anode .
cathode flange and end cover

PULSE MODULATOR SERVICE

250
150

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward anode voltage (see notes 4 and 5)
Peak inverse anode voltage (see notes 5 and 6)
Peak anode current (see note 7)

Average anode current

R.M.S. anode current . .
Rate of rise of anode current (see note 8)
Anode heating factor

Grid 2

Unloaded grid 2 drive pulse voltage
(see note 9)

Grid 2 pulse duration

Rate of rise of grid 2 pulse (see notes 8 and 10) .
Impedance of grid 2 drive circuit (see note 11) .

D.C. resistance of grid 2 drive circuit
Grid 2 negative bias supply voltage .

Min

600
1.0
4.0

50

Max

70

70

10 000
10
275

10

°C max
°C max

kV
kV

A

A

A
kA/us

300 x 10° V.A.p.ps.

2000

250
500
120

us
kV/us

CX1536, page 2



MAXIMUM AND MINIMUM RATINGS — Continued

Grid 1 — D.C. primed (see note 12)

D.G grid 1 priming current
D.C. grid 1 voltage drop

Grid 1 — Pulsed (see note 13)
Unloaded grid 1 drive pulse voltage
Grid 1 pulse duration

Rate of rise of grid 1 pulse

Peak grid 1 drive current

Cathode

Heater voltage
Heating time

Reservoir

Heater voltage
Heating time

Environmental

Ambient temperature

CHARACTERISTICS

Critical d.c. anode voltage
for conduction

Anode delay time

Anode delay time drift
{see note 14)

Time jitter . . . . . .
Recovery time (see note 16)
Cathode heater current (at 6.3 V)
Reservoir heater current (at 6.3 V) .

Min

80
6.0

Min Max
0.2 2.0 A
15 30 \%
300 1000 \%
2.0 — S
1.0 — kV/us
0b 2.0 A
6.3+ 7%% \%
10 - min
6.3+ 7%% \%
10 - min
—40 +90 °c

Typical Max
0.1 2.0 kV
200 450 ns
15 25 ns
10 15 ns
25 — us
Q0 100 A
7.0 8.0 A

CX 1536, page 3



NOTES

1.

11.

12.

The reservoir heater can be supplied either from a transformer common
to the cathode heater supply or a separate transformer. Ifa single trans-
former is used, the reservoir lead must be connected to the mounting
flange and Ehe reservoir heater circuit decoupled with a suitable capaci-
tor.

The cathode connection to the load must be adequate to prevent pulse
voltages appearing in the heater circuits. At high rates of rise of anode
current, the cathode potential may rise significantly at the beginning of
the pulse, depending on the cathode lead inductance. The heater trans-
formers must have sufficient insulation to withstand this voltage.
The reservoir system of the CX15636 contains a barretter and varia-
tions of the reservoir supply voltage within the limits given will not sig-
nificantly alter the gas pressure.

The tube may be mounted in any position provided that the cathode
end is lower than the anode.

The maximum permissible peak forward voltage for instantaneous start-
ing is 40 kV and there must be no overshoot.

For operation at 70 kV, the tube must be liquid immersed. When oper-
ated in air, the maximum peak forward or inverse anode voltage must
be limited to b0 kV.

The peak inverse voltage including spike must not exceed 20 kV for the
first 25 us after the anode pulse.

For pulse durations up to 3 microseconds. For greater pulse durations
the peak current must not exceed: —

3%
10000 | —
)

where tp, is in microseconds.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode.

A lower rate of rise may be used, but this may result in the anode delay
time, delay time drift and jitter exceeding the limits quoted.

During both the drive pulse period and during recovery when the
current flow is reversed.

This method of operation limits the transient voltages, which appear at
the grids during the rise time of the anode current pulse, to less than
1 kV. It is recommended for applications requiring short rise times or
high peak currents.

CX1536, page 4



13.

14.

16.

Alternatively, grid 1 may be driven from the grid 2 pulse drive through
a 100 £ resistance in series with 0.01 uF; a 500 Q resistor should be
connected between grid 1 and cathode.

Measured between the fifth minute after the application of h.t. and any
subsequent time.

The CX1536 has a short recovery time for a tube of its size. For peak
forward anode voltages below 40 kV, the tube may be operated as a
single gap device without the resistive divider shown below and
with the gradient grid connected to the cathode through a resistor.
A 12 W wire wound resistor in the range b to 20 £ is suitable. Under
these conditions, the gradient grid acts as a screen for the control grid
against high rates of rise of anode voltage.

Measured after a current pulse of 1000 A, with a grid 2 bias voltage of
—100 V, a recovery impedance of 500 Q and a 1.0 kV anode probe.

X-RAY WARNING
X-rays are emitted by this device. The metal envelope of the CX1536
provides limited protection but further shielding may be required.

GRADIENT GRID CONNECTIONS

4514
[ _ bh| Recommended Values

%R, Ry = Ry = 10 to 20M$2

S

CX15636, page b



OUTLINE

4515

SEE
_NOTE 1

z

ANODE CONNECTION
(M6 SCREW)

GRADIENT GRID

P (VELLOW) TO SUIT
¥ K TERMINAL
SEE NOTE 3

HEATER & RESERVOIR

'l

(8-32UNC. SCREW)
L ] ¢D
|
g - )
GRID 2
(8-32UNC. SCREW)
G 1———’\‘\F D
1
A ({Oeeeaaaae
SCREW) [l
E E
F
| J
H [ I MOUNTING FLANGE
| . ] | /SEENOTE 2
I T
, L —J. g8
J END COVER _—"
SEE NOTE 4 gL

RESERVOIR (RED)
TO SUIT M6 TERMINAL

* CX156386, page 6



Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein,

Enlarged Detail of Mounting Flange

4516

4 HOLES ¢S
EQUISPACED

.
YELLOW

RED

Outline Dimensions (All dimensions without limits are nominal)

Ref  Millimetres Inches Ref  Millimetres Inches
A 375.0 max 14.764 max J 60.00 max 2.362 max
B 152.4 6.000 K 9.50 0.374
C 114.3 4.500 L 78.00 max 3.071 max
D 150.0 5.906 N 15.00 max 0.591 max
E 200.0 7.874 P 245.0 min 9.646 min
F 152.0 5.984 Q 90.00 3.543
G 300.0 11.811 S 8.00 0.315
H 3.15 0.124 T 1356.7 5.343

Inch dimensions have been derived from millimetres.

Outline Notes
1. This dimension also applies to the clamping screws and lugs.

2. The mounting flange is the connection for the cathode and cathode heater
return.

3. These two leads must be connected in parallel to the same terminals of the
heater transformer.

4. The end cover is at heater potential and must not be grounded.

English Electric Valve Company Limited CX15636, page 7
Chelmsford, Essex, England



FX227

HYDROGEN
THYRATRON

Service Type CV372
The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled triode thyratron, positive grid, for pulse operation. A
hydrogen reservoir is incorporated.

Peak forward anodevoitage . . . . . . . . . 30 kV max
Peakanode current . . . . . . . . . . . . 40 A max
Average anode current R 510 mA max
Anode heating factor . . . . . . . . 0.36x10° V.Ap.p.s max
Peak outputpower . . . . . . . . . . . . 60 kW max
GENERAL
Electrical
Cathode (connected internally to one end of heater) . . . oxide coated
+ 0,
Heatervoltage . . . . . . . . . . . . . 863 o%
—10%
Heatercurrent . . . . . . . . . . . . . 27 A
Tube heating time (minimum) . . . . . . . . 20 min
Mechanical
Overall length . . . . . . . . . . bo0OOinches{127.0mm) max
Overall diameter e e 1.532 inches (38.9mm) max
Net-weight . . . . . . . . . . . . . Z2ounces{60g)approx
Mounting position (seenote 1} . . . . . . . . . . . . . any
Base e e e medium UX4
Topcap . . . . . . ..., B.S5.448-CT2
Cooling e e natural

February 1972



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS {Absolute values)

Anode

Peak forward arfode voltage {see note 2)
Peak inverse anode voltage (see note 3}
Peak anode current .

Average anaode current

Rate of rise of anode current (see note 4)
Anode heating factor

Grid
Unloaded grid drive pulse voltage
(see note b) A
Grid pulse duration .
Rate of rise of grid pulse (see note 4)
Peak inverse grid voltage
Loaded grid bias voltage
Forward impedance of grid drive cnrcwt

Cathode
Heater voltage

Tube heating time

Environmental

Ambient temperature
Altitude

CHARACTERISTICS
Min

Critical d.c. anode voltage for

conduction (see note 6) . . -
Anode delay time (see notes

6and7) . L. =
Anode delay time drift (see

notes 6 and 8) CoL . .=
Time jitter (see notes 6 and 9) .=
Recovery time

Heater current (at63V) . 2.55

Min Max
- 3.0 kV
— 3.0 kV
— 40 A
— 50 mA
— 750 Alus

0.36x 10°  V.A.p.ps.

175 - \%
. 20 . — us
160 -— V/us
— 200 \
0 —-120 \%
— 1500 Q
+ 5%

6.3 0% \%
2.0 — min
—50 +90 °C
— 10 000 ft
— 3 km

Typical Max
200 800 \%
0.3 0.6 us
0.05 0.15 us
3.0 20 ns
. see note 10 and curves
2.7 3.0 A

" FX227, page 2



NOTES

1.

10.

The tube should preferably be clamped by the base only. Any clamps
used on the bulb must not extend beyond 2 inches {(50mm approx)
above the top of the base and should be made from material of low

® thermal conductivity.

For instantaneous starting applications the maximum permissible peak
forward voltage is 3.0kV. This must not be reached in less than 0.04
second and there must be no overshoot.

In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 1.5kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode potential.

The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

The time interval between a point on the leading edge of the unioaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

Normally taken as the drift in delay time over a b-minute run at full
ratings between the second and seventh minutes of operation.

The variation of firing time measured at 50% of current pulse ampli-
tude.

The recovery characteristics are controlled on a sampling basis.

FX227, page 3



MAXIMUM RECOVERY CHARACTERISTICS
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OUTLINE (All dimensions without limits are nominal)

DIA.

|

BASE -AMERICAN

T UX4 MEDIUM
Ref  Inches Millimetres
A 4.750 + 0.250 120.7+6.4
B 1.535 max 39.00 max
[ 0.268 min 6.81 min
D 0.359 + 0.003 9.119+ 0.076
E 1.087 max 27.61 max
F 0.629 max 15.98 max
G 0.640 16.26
H 0.437 11.10
J 0.468 11.89
K 0.125 + 0.005 3.18+0.13
L 0.156 + 0.003 3.962 + 0.076

Millimetre dimensions have been derived
from inches except dimension B.

Pin Element

1 Heater

2 Cathode

3 Grid

4 Heater, cathode
Top cap Anode

English Electric Valve Company Limited

Chelmsford, Essex, Enaland

FX227, pageb



F X297

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled triode thyratron for use as an inverse or charging diode in
pulse modulators. By virtue of its comparatively long recovery time it is
suitable for operation in high power modulators of long pulse length. A
hydrogen reservoir is incorporated.

Peak inverse anodevoltage . . . . . . . . . . 25 kV max
Peak anode current . . . . . . . . . . . . 500 A max
Average anode current . . . . . . . . . . . . 125 A max
GENERAL
Electrical
Cathode {connected internaily to mid-point of heater) . . . oxide coated
Heatervoltage . . . . . . . . . . . . . . 63+5% \
Heater current . . . O 15 A
Tube heating time (m|mmum) . . . . . . . . . bo min
inter-electrode capacitances (approximate):
anode to grid {cathode not connected) . . . . . b.O pF
anode to cathode (grid not connected) .. . . . 25 pF
Mechanical
Overall length . . . . . . . . . . . 12500 inches {317.5mm) max
Overall diameter . . . . . . . . . . 3.312inches (84.12mm) max
Net weight o . . . . . . 1%pounds (0.7kg) approx
Mounting position (see note 1) O, .. . any
Base . . . . . . . . . . . . .. . pin spacing as B5F;
metal shell with micalex insert
Top cap (see note 2) .. . . . . . . . . . . . .BS.448CT3
Cooling e . . ... ... . . . . . . . .natural

November 1972
Supersedes February 1972 |ssue



MAXIMUM AND MINIMUM RATINGS {Absolute values)

Anode

Peak inverse anode voltage
Peak anode currént
Average anode current

Rate of rise of anode current (see note 3)

Grid

Unloaded grid drive pulse voltage
(see note 4)

Grid pulse duration

Rate of rise of grid pulse (see note 3)

Loaded grid bias voltage (see note b)

Peak grid drive current

Average grid drive current (see note 6)

Cathode

Heater voltage
Tube heating time

Environmental

Ambient temperature
Altitude

Maximum Simultaneous Inverse Diode Ratings

Peak anode current .
Anode pulse duration

CHARACTERISTICS

Critical d.c. anode voltage for conduction

Anode delay time (see notes 7 and 8)
Recovery time {see note 9!
Heater current (at 6.3V}

Min Max
— 25
— 500
— 1.25
— 2500

300 1000
1.0 —
1.0 —
0 —-120

— 1.0

1.0 10
6.3+ 5%

50 -

—bb +90
— 10 000
— 3
— 500
— 100

Min Max
— 100
— 0.2
— 50
18 25

kV

Alus

us
kV/us

mA

s

s
s

'FX297, page 2



NOTES

1

. Clamping is permissible by the base only.
2.
3.

A large area anode connector MA360 is recommended.

This rate of rise refers to that part of the leading edge of the pulse between
25% and 75% of the pulse amplitude.

. Measured with respect to cathode potential.

5. For inverse diode applications, the tube is normally operated without grid

bias. The use of negative grid bias causes a decrease in recovery time.

. These conditions apply to a continuous grid discharge.

. The typical figures are obtained on test using conditions of minimum

grid drive. Improved performance can be expected by increasing the
grid drive.

. The time interval between a point on the leading edge of the unloaded

grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

. The time specified is the recovery time after a 100A pulse with zero

potential on the grid. The recovery time increases with increased anode
current.

FX297, page 3



OUTLINE (Al dimensions without limits are nominal)

2871A

? e

5 PINS (F) DiA.
ON (G) PCDIA.

30
30°
® !
C
© {(B)0iA.
é 2OLLY
H
l 1 BASE PIN SPACING
” AS BSF. METAL SHELL
WITH MICALEX INSERT
Q_i) 0 @% L—@DIA.
Ref Inches Millimetres Pin Eiement
A 12.000+ 0.500 304.8+12.7 1 Heater
B 3.312 max 84.12 max 2 Cathode
C 8.500 + 0.500 2159+ 127 3 Grid
D 0.500 min 12.70 min 4 No connection
E 0.566 + 0.007 14.38 + 0.18 5 Heater
F 0.187 + 0.003 4.750 + 0.076 Top cap Anode
G 1.250 31.75
H 1.937 49.20
J 3.062+0.062  77.77+1.57
K 0.770 max 19.66 max
L 0.073 max 1.85 max
M 0.575 min 14.60 min
N 0.260 max 6.60 max

Millimetre dimensions have been derived

from inches.

*FX297, page 4

English Electric Valve Company Limited
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FX2501

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled triode thyratron, positive grid, for pulse operation. A
hydrogen reservoir is incorporated. The tube is ruggedized to meet the
requirements of airborne applications. Environmental tests applied to the
tube comply with those of the CV6022 specification and include linear
acceleration at 12g, and vibration at %g minimum acceleration and 150Hz
frequency or at the frequency of maximum resonance in the range between
10 and 150Hz.

Peak forwardanodevoltage . . . . . . . . . 16 kV max
Peak anode current . . . . . . . . . . . 325 A max
Average anode current S 225 mA max
Anode heating factor . . . . . . . . . 39x10° V.A.p.p.s. max
Peak outputpower . . . . . . . . . . . . 20 MW max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . oxide coated
Heatervoltage . . . . . . . . . . . . . B63x7%% \%
Heatercurrent . . . . . . . . . . . . . 10686 A
Tube heating time {minimum) . . . . . . . . 3.0 min
Mechanical

Overall fength . . . . . . . . . . 6.250inches (158.8mm) max
Overall diameter e 2.663 inches (65.1mm) max
Net weight C e 12 ounces (350g) approx
Mounting position . . . . . . . . ... any
Clamping e e see note 1
Base . . . . . . . . . . . . . BsS448-B7D (JEDEC A7-17)
Top cap e B.S.448-CT3
Cooling e natural

February 1972



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward anede voltage (see note 2)
Peak inverse anode voltage {see note 3}

Peak anode current
Average anode current

Rate of rise of anode current (see note 4)

Anode heating factor

Grid

Unloaded grid drive puise voltage

{see note b)’
Grid pulse duration

Rate of rise of grid pulse (see note 4)

Peak inverse grid voltage
Loaded grid bias voltage

Forward impedance of grid drive cnrcmt

Cathode

Heater voltage
Tube heating time

Environmental

Environmental performance
Ambient temperature
Altitude

CHARACTERISTICS

Critical d.c. anode voltage
for conduction (see note 7)
Anode delay time (see notes
7 and 8) .
Anode delay time dr|ft (see
notes 7 and 9)
Time jitter (see notes 7 and 10)
Recovery time .
Heater current (at 6. 3V)
Additional tests

Min

96

Min Max
— 16 kV
— 16 kV
— 326 A
— 225 mA
— 1500 Alus
— 39x10°  V.Apps.
200 — \%
. 20 — us
180 — V/us
— 200 \%
0 —-120 \%
50 500 Q
6.3+ 7%% \'%
3.0 — min
o see note 6
—50 +90 °C
- 10 000 ft
— 3 km
Typical Max
03 1.0 kV
0.3 0.6b Ms
0.05 0.1 us
3.0 5.0 ns
. see note 11 and curves
10.6 11.6 A
see note 12

*FX2501, page 2



NOTES

1.

The tube should preferably be clamped by the base only. Any clamps
used on the bulb must not extend beyond 4% inches (108mm) above
the top of the base and should be made from material of low thermal
conductivity.

This is the maximum forward hold-off voltage imposed on the thy-
ratron in a pulse modulator circuit. Tubes are tested at 18kV peak
forward anode voltage, with the charging reactor inductance and pulse
forming network capacitance resonant at 1000p.p.s. For instantaneous
starting applications the maximum permissible peak forward voltage is
13.5kV; this must not be reached in less than 0.04 second and there
must be no overshoot.

In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 5.0kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode potential.

All tubes are subjected to an acceleration of 10g at 50Hz before testing.
In addition, samples are tested under the following conditions:

{a) Linear Acceleration 12g (min) is applied and maintained for ]
minute at right angles to and in each direction along the major
axis of the tube. A heater voltage of 6.3V is applied during the
test.

(b)  Resonance Search Vibration is applied in two mutually per-
pendicular directions, one of which is parallel to the longitudinal
axis of the tube. The frequency is swept at a rate not exceeding
one octave per minute between 10 and 150Hz, with accelerations
of %g (min). All resonances detectable visually or electrically are
noted for information and also for use in test (c). Normal
operating voltages are applied during the test.

(c)  Vibration Fatigue Each tube is subjected to vibration for two
periods of ten hours. In one period the direction of vibration is
parallel to the longitudinal axis of the tube, and in the other the
direction is perpendicular to the longitudinal axis of the tube.

FX2501, page 3



10.

11.
12.

The acceleration is %g and the frequency is that of the strongest
resonance detected during the resonance search. [f no resonances
were detected in the search, then a frequency of 150Hz is used.

A heater voltage of 6.3V is applied during the test.
[ ]

Tubes must pass operational tests after the above procedure has been
completed.

The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

The time interval between a point on the leading edge of the unloaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

Normally taken as the drift in delay time over a 5-minute run at full
ratings between the second and seventh minutes of operation.

The variation of firing time measured at 50% of current pulse ampli-
tude.

The recovery characteristics are controlled on a sampling basis.

In addition to operational testing at pulse repetition rates of 800 and
1000p.p.s. on all tubes, an additional test at 2500p.p.s., 12.bkV, is
performed on a sampling basis.

X-RAY WARNING

X-rays are emitted by the FX2501 from the region of the anode, but the
radiation is usually reduced to a safe level by the metal panels of the equip-
ment in which the tube operates.

"FX2501, page 4



MAXIMUM RECOVERY CHARACTERISTICS
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QUTLINE {All dimensions without limits are nominal)

o

2918A —

®
DiA.
. vy
-
BASE B5.448-B7D
(JEDEC A7-17)
[ ol

IR

3
(]
=

Inches Millimetres Pin Element
A 6.250 158.8 1 Heater
B 2.563 max 65.10 max 2 Grid 1
C 0.375 min 9.563 min 3 Cathode
D 0.566 + 0.005 1438+ 0.13 4 No connection
E 0.500 12.70 5 Cathode
F 0.125 + 0.003 3.175+ 0.076 6 Grid 1
G 1.000 25.40 7 Heater
H 0.156 + 0.003 3.962 + 0.076 Top cap Anode

Mitlimetre dimensions have been derived
from inches.

' FX2501, page 6 English Electric Valve Company Limited

Chelmsford, Essex, England



FX2503

DEUTERIUM
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Deuterium-filled triode thyratron for use as an inverse or charging diode in
pulse modulators. By virtue of its comparatively long recovery time it is
suitable for operation in high power modulators of long pulse length. A
reservoir is incorporated.

Peak inverse anode voltage . . . . . . . . . . 33 kV max
Peak anode current . . . . . . . . . . . . 500 A max
Average anode current . . . . . . . . . . . . 1.25 A max
GENERAL
Electrical
Cathode (connected internally to mid-point of heater) . . . oxide coated
Heatervoltage . . . . . . . . . . . . . . B3+5% V
Heater current . . . L. . . ... .215 A
Tube heating time (mlmmum) .. . . . . . . . boO min
Inter-electrode capacitances (approximate}:
anode to grid (cathode not connected} . . . . . 50 pF
anode to cathode (grid not connected}) . . . . . 25 pF
Mechanical
Overalilength . . . . . . . . . . . 13500 inches (342.9mm) max
Overall diameter . . . . . . . . . . 3.312inches (84.12mm) max
Net weight L. .« . . . . 1%pounds (0.7kg) approx
Mounting position (see note 1) e any
Base . . . . . . . . . . . . .. . pin spacing as B5F
metal shell with micalex insert
Topcap (seenote2). . . . . . . . . . B.S.448-CT3 (see outline)
Cooling . . . . . . . . . . . . ... see note 3

November 1972
Supersedes February 1972 Issue



MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak inverse anode voltage
Peak anode curr®nt
Average anode current

Rate of rise of anode current (see note 4)

- Grid

Unloaded grid drive pulse voltage

(see note b} L.
Grid pulse duration
Rate of rise of grid pulse (see note 4)
| oaded grid bias voltage (see note 6)
Peak grid drive current
Average grid drive current {see note 7)

Cathode

Heater voltage
Heating time

Environmental

Ambient temperature
Altitude

Min Max
- 33
— 500
— 1.25
— 2500

300 1000
1.0 —
1.0 —
0 —120

— 1.0
1.0 10
6.3+ 5%
5.0 —
—b5 +90
— 10000
— 3

Maximum Simultaneous Inverse Diode Ratings

Peak anode current
Anode pulse duration

CHARACTERISTICS

Critical d.c. anode voltage for conduction

Anode delay time (see notes 8 and 9)
Recovery time (see note 10)
Heater current {at 6.3V)

- 500
— 100

Min Max
- 100
— 0.2
— 70

18 25

kV

Alus

s
kV/us

mA

s

s
s

FX2503, page 2



NOTES

1.
2.

Clamping is permissible by the base only.

A separate anode adaptor is supplied with the tube. When fitting the

. adaptor, it should be slid over the anode pin until it seats down; it

should then be raised by 1Tmm or until the top of the pin is level with
the top of the adaptor insert, whichever gives the larger clearance from
the glass, and clamped in position.

For anode voltages exceeding 25kV the anode must be cooled with
forced air at 0.5 to 2ft>/min (0.014 to 0.057m>/min). The air hose
should be connected to the anode adaptor so that the air flow is
directed onto the anode seal.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode potential.

For inverse diode applications, the tube is normally operated without
grid bias. The use of negative grid bias causes a decrease in recovery
time.

The conditions apply to a continuous grid discharge from a d.c. supply
of 100V minimum with a current limiting resistor in series with the
grid.

The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

The time interval between a point on the leading edge of the unloaded
grid pulse at 2b% of the pulse amplitude and the point where anode
conduction takes place.

The time specified is the recovery time after a 100A pulse with zero
potential on the grid. The recovery time increases with increased
anode current.

FX2503, page 3



OUTLINE (All dimensions without limits are nominal)

N

2769

\

.

-«—(E) DIA.

ANODE ADAPTOR FOR
COOLING. SEE NOTE 2

ON PAGE 3

ANODE CONNECTION
B.5.448-CT3

5 PINS (F) DIA.
oN@)RCDA

®)DA.

5

@ o,

b

® O ®

UL®

BASE PIN SPACING AS BSF

METAL SHELL WITH

MICALEX INSERT

Ref  Inches Mitlimetres Pin Element
A 13.000 + 0.500 330.2+ 127 1 Heater
B 3.312 max 84.12 max 2 Cathode
C 8.500 + 0.500 2159+ 12.7 3 Grid

D 1.000 25.40 4 No connection
E 1.250 + 0.007 31.75+0.18 5 Heater
F 0.187 + 0.003 4,750+ 0.076 Top cap Anode
G 1.250 31.75

H 1.937 49.20

J 3.062 + 0.062 77.77 +1.57

K 0.770 max 19.56 max

L 0.073 max 1.85 max

M 0.575 min 14.60 min

N 0.260 max 6.60 max

Miltimetre dimensions have been derived
from inches.

FX2503, page 4
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FX2505

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled triode thyratron, positive grid, for pulse operation. A
hydrogen reservoir is incorporated. Electrically superior to 4C35A.

Peak forward anode voltage .10 kV max

Peak anode current . 100 A max

Average anode current 125 mA max

Anode heating factor 28x10% V.A.p.p.s. max

Peak output power 05 MW max

GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . oxide coated
+5%

Heater voltage 6.3 \%
- 10%

Heater current . 6.1 A

Tube heating time (minimum) 3.0 min

Mechanical

Overall length

Overall diameter

Net weight oL
Mounting position (see note 1)
Base .

Top cap

Cooling

6.875 inches (174.6mm) max
2.562 inches (65.1Tmm) max
9 ounces (260g) approx
. any

B4D, bayonet

B.S.448-CT3

natural

February 1972



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS {(Absolute values)

Anode

Peak forward anede voltage (see note 2)
Peak inverse anode voltage (see note 3)
Peak anode current .

Average anode current

Rate of rise of anode current (see note 4)
Anode heating factor

Grid
Unloaded grid drive pulse voltage
(see note b)
Grid pulse duration .
Rate of rise of grid pulse (see note 4)
Peak inverse grid voltage
Loaded grid bias voltage .
Forward impedance of grid drive C|rcu1t

Cathode
Heater voltage

Tube heating time

Environmental

Ambient temperature
Altitude

CHARACTERISTICS
Min

Critical d.c. anode voltage for

conduction (see note 6) . . —
Anode delay time (see notes

Band7) . . . L. =
Anode delay time drift (see

notes 6 and 8) B
Time jitter (see note 6and 9} . —
Recovery time

Heater current (at63V) . . . bb

Min Max

— 10

— 10

— 100

— 125

— 1500
- 28x10°

175 —

.20 —

160 —

— 200

0 —120

— 1500

+ 5%
6.3 —10%

3.0 -

—50 +90

— 10000

— 3
Typical Max
0.3 1.0
0.35 0.6
0.03 0.1
3.0 50

kV
kV

mA
Alus
V.A.p.ps.

<

D<<E

min

[+]

ft
km

kV

s

s
ns

see note 10 and curves

6.1 6.7

A

*FX2505, page 2



NOTES

1.

10.

The tube should preferably be clamped by the base only. Any clamps
used on the bulb must not extend beyond 2% inches (63.5mm) above
the top of the base and should be made from material of low thermal

¢ conductivity.

For instantaneous starting applications the maximum permissible peak
forward voltage is 8.0kV and there must be no overshoot.

In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 2.5kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode potential.

The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

The time interval between a point on the leading edge of the unloaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

Normally taken as the drift in delay time over a 5-minute run at full
ratings between the second and seventh minutes of operation.

The variation of firing time measured at 50% of current pulse ampli-
tude.

The recovery characteristics are controlled on a sampling basis.

FX2505, page 3
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OUTLINE (All dimensions without limits are nominal)

3550

E? — —®om

4 PINS (E)DIA.

BASE B4D
WITH BAYONET
U (JEDEC A4-18)

-
Ref Inches Millimetres Pin Element
A 6.875 max 174.6 max 1 Grid
B 2.563 max 65.10 max 2 Heater, cathode
C 0.375 min 9.53 min 3 Heater
D 0.566 + 0.007 14.38+ 0.18 4 Cathode
E 0.187 + 0.003 4.750 + 0.076 Top cap Anode
F 1.000 25.40
G 0.562 14.27
H 0.750 19.05
J 0.625 15.88
Millimetre dimensions have been derived
from inches.
English Electric Valve Company Limited FX2505, page 5

Cheimsford, Essex, England



FX2507/8613

HYDROGEN-FILLED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

DESCRIPTION

The FX2507/8613 is a rugged hydrogen thyratron designed for use in com-
pact airborne radars, particularly with 250kW X-band magnetrons such as the
7008. It has a ceramic envelope with a B4D base, and is intended to replace
glass envelope tubes without equipment modification.

It features low jitter and low anode delay time and is suitable for use at high
pulse repetition rates; it can switch peak powers up to 3MW. The tube will
operate over an ambient temperature range of —55 to +130°C. A hydrogen
reservoir is internally connected.

This tube compiies with and is tested to MIL-E-1/1590B.

Peak forward anode voltage . . . . . . . . . 16 kV max
Peak inverse anodevoltage . . . . . . . . . 16 kV max
Peak anode current e e e e e 500 A max
Average anode current S e e e 500 mA max
Rate of rise of anode current . . . . . . . . 2000 Alus max
Anode heating factor . . . . . . . . . 10x10° V.A.p.ps. max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . oxide coated
Heatervoltage . . . . . . . . . . . . . B3+7%% \%
Heatercurrent . . . . . . . . . . . . . 106 A
Tube heating time (minimum) . . . . . . . . 3.0 min

© 1976 English Electric Valve Company Limited October 1976



Mechanical

Overalitength . . . . . . . . . . . 6.625inches (168.3mm) max
Overali diameter . . . . . . . . . . 2375 inches (60.33mm)} max
Net weight . . . . . . . . . . . . . 1pound (454q) approx
Mounting positidh . . . . . . . . . . . . . . o .. any
Clamping . . . . . . . . . . . . . ... see note 1
Base e e e e e e e e e . . . B4D, bayonet
Topcap . . . . . . . . . .. Na‘uonal type 12 or B.5.448-CT3
Cooling . - . . . . . . . . . . . . . naturalorforcedair

Where natural cooling is insufficient to maintain the envelope temperatures
below the specified rated values, forced-air cooling up to 10ft3/min may be
used. The temperature of the anode terminal and the base must not exceed
the values specified below.

Anode terminal . . . . . . . . . . . . . 250 °C max
Base . . . . . e e e e e ... 220 °C max

PULSE MODULATOR SERVICE
MAXIMUM AND MINIMUM RATINGS (Absolute values)

Min Max
Anode
Peak forward anode voltage (see note 2) - 16 kV
Peak inverse anode voltage (seenote 3) . . — 16 kV
Peak anode current S 500 A
Average anode current .o .. = 500 mA
Rate of rise of anode current (see note 4) .= 2000 Alus

Anode heating factor 10 x 10° V.A.p.ps.

Grid
Unloaded grid drive pulse voltage

(seenoteB) . . . . . . . . . 175 600 Y,
Grid pulse duration . . . . . . 20 - us
Rate of rise of grid pulse (see note 4) .. 180 — V/us
Peak inverse grid voltage . . . . . . — 200 \'%
Loaded grid bias voltage . . . . 0 —200 \%
Forward impedance of grid drive circuit . — 500 Q

"FX2507/8613, page 2



MAXIMUM AND MINIMUM RATINGS — Continued

Cathode

Heater voltage
Tube‘heating time

Environmental

Environmental performance
Ambient temperature
Altitude

CHARACTERISTICS

Critical d.c. anode voltage

for conduction (see note 7)
Anode delay time (see notes

7 and 8} Coe
Anode delay time drift {see notes

7 and 9) coe
Time jitter (see notes 7 and 10) .
Recovery time . . .
Heater current (at 6.3V)
Additional tests

NOTES

Min Max
6.3+ 7%% V
3.0 - min
.. . see note 6
—55 +130 °c
— 10 000 ft
— 3 km
Min Typical Max
— 0.3 1.0 kV
— 0.3 0.5
- 0.05 0.1
- 3.0 5.0 ns
.. . see note 11 and curves
9.6 10.6 115 A
see note 12

1. The tube must only be clamped by the base.

2. This is the maximum forward hold-off voltage imposed on the thy-

ratron in a pulse modulator circuit.

Tubes are tested at 18kV peak

forward anode voltage, with the charging reactor inductance and pulse
forming network capacitance resonant at 1000p.p.s. For instantaneous
starting applications the maximum permissible peak forward voltage is
16kV; this must not be reached in less than 0.04 second and there

must be no overshoot.

FX2507/8613, page 3



3. In pulsed operation the peak inverse anode voliage, exclusive of a spike
of 0.05 microsecond maximum duration, must not exceed 5.0kV
during the first 25 microseconds after the pulse.

4, This rate gf rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

5. Measured with respect to cathode potential.

6. To ensure a high standard of ruggedness, all tubes are subjected to the
following tests. After each mechanical test all the tubes must then
satisfy all electrical tests.

{a)  Vibration — The tubes are vibrated at 60Hz with acceleration of
10g for one minute in the direction of the cathode axis and then
in one direction perpendicular to the cathode axis.

(b} Recovery Time — The tubes are tested for recovery at zero grid
bias voltage with a maximum limit of 3bus.

The tubes are subjected to the following tests on a sampling basis.

(c) Operation under Vibration — The tubes are vibrated at 10g in
each of three planes at a sweep rate of one octave per minute
from 20 to 500 to 20Hz, under normal operating conditions.

{d) Survival under Vibration and Heater Cycling — The tubes are
vibrated at 10g at a sweep rate of one octave per minute from 5
to BOOHz for 70 hours in each plane together with heater cycling
of a 10 minute on/off cycle.

(e) Long Duration Shock — The tubes are tested at 100g for ten
milliseconds with two blows in each plane.

(f)  High Temperature Test — The tubes are tested at a base tempera-
ture of 220°C and an anode temperature of 250°C under normal
operating conditions for 5 hours. This implies an ambient tem-
perature of 130°C.

() Standby-Life — The tubes are run with 6.3V heater voltage
applied for 500 hours.

7. The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

' FX2507/8613, page 4



8. The time interval between a point on the leading edge of the unloaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

9. Normally taken as the drift in delay time over a 5-minute run at full
*ratings between the second and seventh minutes of operation.

10.  The variation of firing time measured at 50% of current pulse ampli-
tude.

11, The recovery characteristics are controlled on a sampling basis.

12. In addition to operational testing at pulse repetition rates of 800 and
1000p.p.s. on all tubes, an additional test at 2500p.p.s., 14kV, is
performed on a sampling basis.

FX2507/8613, page 5




MAXIMUM RECOVERY CHARACTERISTICS
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OUTLINE

25844 > “—@D'A-

»e—(B)DIA. ) /
® } —I- VIEW ON BASE
© ﬁ= —
. -
; Connections
Pin Element
U[ DU A} 1 Grid
BASE B4D
y WITH BAYONET 2 Heaters & cathode
(JEDEC A4-18) 3 Heaters
4 Cathode

Top cap Anode

Ref Inches Mitlimetres
A 6.375 + 0.250 161.9+ 6.4
B 2.250 + 0.125 57.15+ 3.18
C 0.566 + 0.007 14.38 + 0.18
D 4.875 nom 123.8 nom

Millimetre dimensions have been derived from inches.

Outline Notes
1. The two flanges are electrically and mechanically connected to the grid.
2. The cathode is electrically isolated from the base shell.

English Electric Valve Company Limited FX25607/8613, page 7
Chelmsford, Essex, England



FX2517

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Ruggedized hydrogen-filled triode thyratron, positive grid, for pulse operation
especially in airborne radar systems. A hydrogen reservoir is incorporated.

Peak forward anodevoltage . . . . . . . . . 10 kV max
Peak anode current . . . . . . . . . . . 100 A max
Average anode current e 100 mA max
Anode heating factor . . . . . . . . . 28x10° V.A.p.ps. max
Peak outputpower . . . . . . . . . . . . 05 MW max
GENERAL

Electrical

Cathode (connected internalty to one end of the heater) . . . oxide coated
Heater voltage . . . . . . . . . . . . . 83 + 5% \%

—10%

Heatercurrent . . . . . . . . . . . . . 6.1 A
Tube heating time {(minimum} . . . . . . . . 3.0 min
Mechanical

Qverall tength . . . . . . . . . . b000inches{127.0mm) max
Overall diameter . . . . . . . . . 1535inches (39.0mm) max
Net weight A 4 ounces (113g) approx
Mounting position {seenote 1) . . . . . . . . . . . . . any
Base . . . . . . . . . . . . . . . adapted JEDEC A4-89
Topcap . . . . . . . . ... B.S.448-CT2
Cooling e natural

February 1972



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

Peak forward andde voltage (see note 2)
Peak inverse anode voltage (see note 3)
Peak anode current .

Average anode current .

Rate of rise of anode current (see note 4)
Anode heating factor

Grid
Unloaded grid drive pulse volitage
(see note H)
Grid pulse duration
Rate of rise of grid puise (see note 4)
Peak inverse grid voltage
Unloaded grid bias voltage
Forward impedance of grid drive ctrcmt

Cathode

Heater voltage

Tube heating time

Environmental

Environmental performance
Ambient temperature
Altitude

CHARACTERISTICS
Min

Critical d.c. anode voltage for

conduction {seenote 7) . . —
Anode delay time {see notes

7and8) . . . —
Anode delay time drift (see notes

7 and 9) o .=
Time jitter (see notes 7 and 10) R
Recovery time

Heater current (at 63V) 55 .

Min Max
— 10 kV
— 10 kV
— 100 A
- 100 mA
- 1500 Alus

28x10° V.Apps.

175 — \

. 20 — us

160 — V/us

— 200 \Y

0 -120 \%

— 1500 Q

+5%

6.3 0% \%

3.0 - min

L. . seenote 6

—50 +90 °C

— 10000 ft

- 3 km
Typical Max

0.3 1.0 kV

0.3 06 MS

0.03 0.1 us

3.0 5.0 ns

.. see note 11 and curves

6.1 6.7 A

‘FX2517, page 2



NOTES

1.

1.

The tube should preferably be clamped by the base only. Any clamps
used on the bulb must not extend beyond 2 inches (50mm) above the
top of the base and should be made from material of low thermal

[ ] -
conductivity.

For instantaneous starting applications the maximum permissible peak
forward voltage is 8.0kV and there must be no overshoot.

In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 2.5kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode potential.

Mechanical Testing. Samples from each production batch are subjected

to vibration tests as follows.

a) At an acceleration of 10g, 50Hz for one minute.

b) At a constant amplitude of 0.040 inch through the range 10Hz to
H50Hz to 10Hz.

The tests are carried out in two mutually perpendicular directions at

right angles to the longitudinal axis of the tube.

The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

The time interval between a point on the leading edge of the unloaded
grid puise at 25% of the pulse amplitude and the point where anode
conduction takes place.

Normally taken as the drift in delay time over a 5-minute run at full
ratings between the second and seventh minutes of operation.

The variation of firing time measured at 50% of current pulse ampli-
tude.

The recovery characteristics are controlled on a sampling basis.

FX2517, page 3



MAXIMUM RECOVERY CHARACTERISTICS
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OUTLINE (AH dimensions without limits are nominal)

2470

e—(D)0IA.

2 PINS

| J m——————— e .
/ \ 2 ' |
] M Q)rcoa.
DIA.
® SO
BASE ADAPTED
JEDEC A4-89
Ref iInches Millimetres Pin Efement
A 4,750 + 0.250 120.7+6.4 1 Heater
B 1.535 max 39.00 max 2 Cathode
C 0.268 min 6.81 min 3 Grid
D 0.359 + 0.003 9.119+ 0.076 4 Heater, cathode
E 0.125 + 0.003 3.175+ 0.076 Top cap Anode
F 0.156 + 0.003 3.962 + 0.076
G 0.437 11.10
H 0.468 11.89
J 0.640 16.26
K 1.372 34.85

Millimetre dimensions have been derived

from inches except dimension B.

English Electric Valve Company Limited

Chelmsford, Essex, England

FX2517, page 5



FX2519A/5949A

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled, positive grid triode thyratron for puise operation at high
peak currents and high voltages. A low reservoir current version of type
5949A, complying with MIL-E-1/1100C.

Peak forward anodewvoltage . . . . . . . . . 25 kV max
Peak anode current . . . . . . . . . . . 500 A max
Average anode current e 500 mA max
Anode heating factor . . . . . . . . 625x10° V.A.p.ps max
Peak output power . . .. .. ... . . B2 MW max
GENERAL
Electrical
Cathode {connected internally to mid-point of heater) . . . oxide coated
Cathode heater voltage .. . ... . . . . 63+5% \Y%
Cathode heater current .. . . . . . . 185 A
Reservoir heater voltage {see note 1 ) .. . . . . 45 V
Reservoir heater current . . . . . . . . . . 3.0 A
Tube heating time (minimum) . . . . . . . . 3.0 min
Mechanical
Overall length e e 12.500 inches (317.5mm} max
Overall diameter . . . . . . . . . 3312inches (84.12mm) max
Net weight .. . . . . . . . . . . 1pounds (0.7kg) approx
Mounting position . . . . . . . . . . . . . .. any
Base L . pin spacing as B6F,
metal shell with micalex insert
Topcap(seenote2) . . . . . . . . . . . . . B.S5.448-CT3
Cooling C e natural
©® 1975 English Electric Valve Company Limited August 1975

Supersedes February 1972 Issue



PULSE MODULATOR SERVICE

MAXIMUM AND MINIVIUM RATINGS (Absolute values)

Min Max
Anode
Peak forward anpde voltage (see note 3) - 25
Peak inverse anode voltage (see note 4) - 25
Peak anode current . S 500
Average anode current . .= 500
Rate of rise of anode current (see note 5) .= 2500
Anode heating factor — 625x10°
Grid
Unloaded grid drive pulse voltage
(see note 6) . 550 1000
Grid pulse duration . . 2.0 -
Rate of rise of grid pulse (see note 5) 1.8 -
Peak inverse grid voltage . . . . . . . ~— 450
Loaded grid bias voltage . . .. 0 -120
Forward impedance of grid drive CII’CUIt 50 200
Cathode
Heater voltage 6.3+ 5%
Heating time 3.0 —
Reservoir
Heater voltage (see note 1) 3.0 5.0
Heating time 3.0 —
Environmental
Ambient temperature .. . . . =bb +75
Altitude . . . . . . . . . . . . = 10 000
- 3
CHARACTERISTICS
Min Typical Max
Critical d.c. anode voltage for
conduction (seenote 7) . . — 0.7 4.0
Anode delay time (see notes
7and 8) . . = 0.26 1.0
Anode delay time dm‘t (see
notes 7 and 9} L. R 0.02 0.2b
Time jitter {see notes 7 and 10) . = 2.0 50
Cathode heater current {at 6.3V) 15 18.5 22
Reservoir heater current (at 4.5V) — 3.0 3.3

kV

mA
Alus
V.A.p.p.s.

Hs
kV/us

min

min

o

ft
km

kV
s

s
ns

"FX2519A/5949A, page 2



NOTES

1.

N

10.

The reservoir voltage must be set to within £5% of the value marked on
the tube base.

. »A large area anode connectar MA360 is recommended.

This is the maximum forward hold-off voltage imposed on the thy-
ratron in a pulse modulator circuit. Tubes are tested at 27.5kV peak
forward anode voitage, with the charging reactor inductance and pulse
forming network capacitance resonant at 500p.p.s. For instantaneous
starting applications the maximum permissible peak forward voltage is
18kV; this must not be reached in less than 0.04 second and there
must be no overshoot.

In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 5.0kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode potential.

The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

The time interval between a point on the leading edge of the unloaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

Normally taken as the drift in delay time over a B-minute run at full
ratings between the second and seventh minutes of operation.

The variation of firing time measured at 50% of current pulse ampli-
tude.

X-RAY WARNING

X-rays are emitted by the FX2519A/5340A from the region of the anode,
but the radiation is usually reduced to a safe level by the steel panels of the
equipment in which the tube operates.

FX2519A/5949A, page 3



Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

OUTLINE (All dimensions without limits are nominal)

28718

P e

o

{B)DIA.

b0 e

Ay

-(Toia

Ref Inches Millimetres
A 12.000 + 0.600 304.8+ 12.7
B 3.312 max 84.12 max

C 8.500 + 0.500 215.9+12.7
D 0.500 min 12.70 min

E 0.566 + 0.007 14,38+ 0.18
F 0.187 + 0.003 4.750 + 0.076
G 1.250 31.75

H 1.937 49.20

J 3.062 + 0.062 77.77 + 1.57
K 0.770 max 19.56 max

L 0.073 max 1.85 max

M 0.575 min 14.60 min

N 0.260 max 6.60 max

5 PINS (F) DIA.

ON (G) RC.DIA.

BASE PIN SPACING
AS B5F. METAL SHELL

/ WITH MICALEX INSERT

b Pres hi

Pin Element

1 Heater, reservoir

2 Cathode, connected inter-
nally to heater mid-point

3 Grid

4 Reservoir

5 Heater

Topcap Anode

Millimetre dimensions have bsen derived

from inches.

* FX2619A/5949A, page 4

English Electric Valve Company Limited

Chelmsford, Essex, England



FX2525

HYDROGEN
THYRATRON

L J
The data to be read in conjunction with the Hydrogen Thyratron Preambile.

ABRIDGED DATA

Ruggedized hydrogen-filled triode thyratron, positive grid, for pulse oper-
ation. A hydrogen reservoir is incorporated.

Peak forward anode voltage

Peak anode current (see note 1) .
Average anode current .

Anode heating factor

Peak output power

GENERAL

Electrical

Cathode (connected internally to one end of heater)

Heater voltage
Heater current .
Tube heating time (minimum)

Mechanical

Overall length
Overall diameter .
Net weight
Mounting position
Base .

Top cap

Cooling

16 kV max

200 A max

. 200 mA max
3.0x10° V.A.p.p.s. max
1.6 MW max

. oxide coated

6.3+ 7.5% \Y
6.1 A
3.0 min

6.250 inches (158.8mm) max
1.535 inches (38.99mm) max
4 ounces (110g) approx

S . . . . . . any
JEDEC A4-89 (UX4) 4-pin

. B.S.448-CT3

natural

© 1975 English Electric Valve Company Limited

September 1975



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode

"Peak forward andde voltage (see note 2)
Peak inverse anode voltage (see note 3)
Peak anode current (see note 1) .
Average anode current .

Rate of rise of anode current (see note 4)

Anode heating factor

Grid
Unloaded grid drive pulse voltage
(see notes 5 and 6)
Grid pulse duration
Rate of rise of grid pulse (see note 4)
Peak inverse grid vcltage
Loaded grid bias voltage
Forward impedance of grid drive CII’CUIT

Cathode

Heater voltage
Tube heating time

Environmental

Ambient temperature
Altitude

CHARACTERISTICS
Min

Critical d.c. anode voltage

for conduction (see note 6) . —
Anode delay time (see notes

6and 7) .. .. =
Anode delay time drift (see

notesGand 8) . . . .=
Time jitter {see notes 6 and 9) . =
Recovery time

Heater current (at 6. 3V) L. 5.5

Additional tests

Min Max
— 16 kV
— 16 kV
— 200 A
- 200 mA
— 1500 Alus

30x10° V.Apops.

. 200 — VvV

. 2.0 — us

. 180 — V/us

— 200 \Y)

0 —120 \Y

50 500 Q

6.3+ 7%% \Y

3.0 — min

—50 +90 °c

— 10 000 ft

— 3 km
Typical Max

0.3 1.0 kV

0.3 0.65 Ms

0.03 0.1 us

3.0 5.0 ns

. see note 10 and curves

6.1 6.7 A

see note 11

"FX2525, page 2



NOTES

1. Under fault conditions the peak anode current rating may be increased
to 360A.
2. This is the maximum forward hold-off voltage imposed on the thy-
eratron in a pulse modulator circuit. Tubes are tested at 18kV peak
forward anode voltage, with the charging reactor inductance and pulse
forming network capacitance resonant at 1000p.p.s. For instantaneous
starting applications the maximum permissible peak forward voltage is
13.6kV; this must not be reached in less than 0.04 second and there
must be no overshoot. ‘

3. In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 5.0kV during the first
25 microseconds after the pulse.

4. This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

b Measured with respect to cathode potential.

6. The typical figures are obtained on test using conditions of minimum
grid drive. Impraved performance can be expected by increasing the
grid drive.

7. The time interval between a point on the leading edge of the unloaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

8. Normally taken as the drift in delay time over a 5-minute run at full
ratings between the second and seventh minutes of operation.

9. The variation of firing time measured at 50% of current pulse ampli-
tude.

10.  The recovery characteristics are controlled on a sampling basis.

11.  In addition to operational testing at pulse repetition rates of 800 and
1000p.p.s. on all tubes, an additional test at 2500p.p.s., 12.5kV, is
performed on a sampling basis.

X-RAY WARNING

X-rays are emitted by the FX2525 from the region of the anode, but the
radiation is usually reduced to a safe level by the steel panels of the equip-
ment in which the tube operates.

FX2525, page 3



MAXIMUM RECOVERY CHARACTERISTICS
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Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no Hability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

OUTLINE (AIl dimensions without limits are nominal)

—P‘ l‘—@DIA. 4318
_ ®oia.

QD OLL

JEDEC A4-88

/(UXA) BASE

|

Ref  Mitlimetres Inches Pin Element

A 152.4+ 6.4 6.000 + 0.250 1 Heater

B 38.99 max 1.535 max 2 Cathode

C 9.50 min 0.375 min 3 Grid

D 14.38 + 0.13 0.566 + 0.005 4 Heater, cathode
E 3.18 0.125 Top cap Anode

F 3.96 0.156

G 11.10 0.437

H 11.89 0.468

J 16.26 0.640

Inch dimensions have been derived from
millimetres.

English Electric Valve Company Limited FX2525, page 5
Chelmsford, Essex, England



FX2530/6777

HYDROGEN
THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled triode thyratron, positive grid, for pulse operation especially
in compact airborne radar systems. A hydrogen reservoir operating from the

cathode heater supply is incorporated.

Peak forward anode voltage
Peak anode current .
Average anode current .
Anode heating factor

Peak output power

GENERAL

Electrical

Cathode {connected internally
to one end of heater)

Heater voltage

Heater current

Cathode heating time (minimum)

Mechanical
Overall length
Overall diameter
Net weight
Mounting position
Clamping

Base

Top cap

Cooling

8.0 kV max

8b A max

100 mA max
2.5x 10° V.A.p.p.s. max
0.34 MW max

oxide coated

6.3 \Y
3.0 A
3.0 min

4.375 inches (111.1Tmm) max
1.560 inches {39.62mm) max
2 ounces (60g) approx

. any

- see note 1
adapted JEDEC A4-89
B.S.448-CT2

see note 2

March 1974



MAXIMUM AND MINIMUM RATINGS {(Absolute values)

Anode

Peak forward anode voltage

Peak inverse anode voltage (see note 3)
Peak anode current .

Average anode current . .
Rate of rise of anode current (see note 4)
Anode heating factor

Grid

Unloaded grid drive pulse amplitude
Unloaded grid pulse length

Rate of rise of grid pulse (see note 4)
Peak inverse grid voltage .o
Forward impedance of grid drive circuit

Cathode

Heater voltage
Cathode heating time

Environmental

Ambient temperature

CHARACTERISTICS
Min

Critical d.c. anode voltage for
conduction (see notes 5 and 6)

Anode delay time (see notes 6
and?7) . . . . . . . . =

Anode delay time drift (see
notes 6 and 8) e

Jitter (see notes6and9) . . . -
Recovery time

Heater current (at 6. SV) .. . 25

Min

175
2.0
350

57
3.0

—50

Typical
200
0.35

0.03
3

3.0

Max

8.0
8.0
85
100
1200
25x 10°

200
1500

6.9

+90

Max
800
0.5

0.1
5

kV
kV

mA

Alus
V.A.p.p.s.

s
V/us

\Y
Us

s
ns

see note 10 and curves

3.5

A

*FX2530/6777, page 2



NOTES

1.

2.

10.

The tube should preferably be clamped by the base only. Any clamps
used on the bulb must be insutated from ground.

.Cooling of the anode lead is permissible, but no forced air flow should

be directed on to the bulb.

in pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 3.0kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

The minimum supply voltage at which the tube will conduct decreases
as the grid drive current is increased. A typical value of 200 volts
is easily obtained. This in no way affects the ability of the tube to
recover.

The typical figures are more realistic for tubes operating under normal
conditions.

The time interval between a point on the leading edge of the unloaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

Normatly taken as the drift in delay time over a b minute run at full
ratings between the second and seventh minutes of operation.

The variation of firing time measured at 50% of current pulse amplitude.

The recovery characteristics are controlled on a sampling basis.

FX2530/6777, page 3



MAXIMUM RECOVERY CHARACTERISTICS
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OUTLINE (All dimensions without limits are nominal)

3458A

7

+—(D)DIA.

CE) A B)DIA.
®
®
- BASE ADAPTED
U U JEDEC A4-89
Pin Element
1 Heater
2 Cathode
3 Grid
4 Heater, cathode
O
Top cap Anode
Ref Inches Millimetres Ref  Inches Millimetres
A 4250+0.125 108.0+32 G 0.596 max 15.14 max
B 1.500 + 0.060 38.10+ 1.62 H 0.437 11.10
C 0.300 min 7.62 min J 0.468 11.89
D 0.365 max 9.27 max K 0.125 + 0.003 3.175+ 0.076
E 3.687+0.125 93.65+3.18 L 0.156 + 0.003 3.962 + 0.076
F 0.875 22.23 M 0.640 16.26

Millimetre dimensions have been derived from inches.

English Electric Valve Company Limited

Chelmsford, Essex, England

FX2530/6777, page b



FX2531

HYDROGEN-FILLED
CERAMIC THYRATRON

The data to be read in conjunction with the Hydrogen Thyratron Preamble.

ABRIDGED DATA

Hydrogen-filled triode thyratron with ceramic envelope, positive grid, for
pulse operation. Suitable for use in compact airborne military radar systems.
A hydrogen reservoir operating from the heater supply is incorporated.

Peak forward anodevoltage . . . . . . . . . 16 kV max
Peak anode current . . . . . . . . . . . 150 A max
Average anodecurrent . . . . . . . . . . 450 mA max
Anode heating factor . . . . . . . . . 72x10° V.Ap.ps max
GENERAL

Electrical

Cathode (connected internally to one end of heater) . . . . oxide coated
Cathode heater voltage N S RC Y \%
Cathode heatercurrent . . . . . . . . . . 7b A
Reservoir heater voltage (seenote 1) . . . . . . 63+7.5% \%
Reservoir heater current . . . . . . . . . . 1.5 A
Tube heating time (minimum) . . . . . . . . 3.0 min
Mechanical

Overall length .. . . . . . . . . 119.83mm (4.718 inches) max
Overall diameter . . . . . . . . . . 5841mm (2.300 inches) max
Netweight . . . . . . . . . . . . . . 450g (1 pound) approx
Mounting position . . . . . . . . . . . . . . . . . . any

September 1973



PULSE MODULATOR SERVICE

MAXIMUM AND MINIMUM RATINGS (Absolute values)

Anode .

Peak forward anode voltage (see note 2)
Peak inverse anode voltage (see note 3)

Peak anode current .
Average anode current .

Rate of rise of anode current (see note 4)

Anode heating factor

Grid

Unloaded grid drive pulse voltage

(see note B)
Grid pulse duration .

Rate of rise of grid puise (see note 4)

Peak inverse grid voltage
Loaded grid bias voltage

Forward impedance of grid drive circuit

Cathode

Heater voltage
Heating time

Reservoir

Heater voltage (see note 1)
Heating time

Environmental

Environmental performance
Ambient temperature
Altitude

Min Max

- 16

- 16
— 150
- 450

- 1500
- 72x%x10°
200 -
. 20 -
180 -
- 200

0 —120
50 500

6.3+ 7%%
3.0 -
6.3+ 7%%

3.0 -
—40 +100
- 10 000

- 3

kV
kV

mA
Alus
V.A.p.p.s.

JT5
V/us

min

min

. see note 6

o

C
ft
km

FX2531, page 2



CHARACTERISTICS

Min Max

Critical d.c. anode voltage

for conduction (seenote 7) . . . . . — 1.0 kV
Anggle delay time (see notes .

7and8 . . . . . . .. . . . = 0.5 S
Anode delay time drift (see

notes7and9 . . . . . . . . . = 0.1 us
Time jitter (see notes 7and 10) . . . . . — 5.0 ns
Heater and reservoir current {at 6.3V) . . 75 115 A
Additionaltests . . . . . . . . . . . . ... . . seenotel1

NOTES

1.

The reservoir heater supply must be obtained either from the cathode
heater supply or if a separate supply is used it must be decoupled to
avoid damage to the reservoir.

This is the maximum forward hold-off voltage imposed on the thy-
ratron in a pulse modulator circuit. Tubes are tested at 16kV peak
forward anode voltage, with the charging reactor inductance and pulse
forming network capacitance resonant at 1000p.p.s. For instantaneous
starting applications the maximum permissible peak forward voltage is
16kV; this must not be reached in less than 0.04 second and there
must be no overshoot.

In pulsed operation the peak inverse anode voltage, exclusive of a spike
of 0.05 microsecond duration, must not exceed 5.0kV during the first
25 microseconds after the pulse.

This rate of rise refers to that part of the leading edge of the pulse
between 25% and 75% of the pulse amplitude.

Measured with respect to cathode potential.
All tubes are subjected to an acceleration of 10g at 50Hz before testing.

In addition, samples are tested under the following conditions:

(a)  Operation under Vibration — The tubes are vibrated at 10g in each
of three planes at a sweep rate of one octave per minute from 20
to 500 to 20Hz, under normal operating conditions.

FX2531, page 3



(b}  Survival under Vibration and Heater Cycling — The tubes are
vibrated at 10g at a sweep rate of one octave per minute from &
to BOOHz for 70 hours in each plane together with heater cycling
of a 10 minute on/off cycle.

L ]
7. The typical figures are obtained on test using conditions of minimum
grid drive. Improved performance can be expected by increasing the
grid drive.

8. The time interval between a point on the leading edge of the unioaded
grid pulse at 25% of the pulse amplitude and the point where anode
conduction takes place.

9. Normally taken as the drift in delay time over a 5-minute run at full
ratings between the second and seventh minutes of operation.

10. The variation of firing time measured at 50% of current pulse ampli-
tude.

11. In addition to operational testing at pulse repetition rates of 800 and
1000p.p.s. on all tubes, an additional test at 2500p.p.s., 14KV, is
performed on a sampling basis.

X-RAY WARNING

X-rays are emitted by the FX2531 from the region of the anode, but the
radiation is usually reduced to a safe level by the metal panels of the equip-
ment in which the tube operates.

OUTLINE NOTES

1. Connections for the cathode, cathode heater return and reservoir heater
return.

2. The cover must not be used as a conductor.

"EX2531, page 4



OUTLINE (All dimensions without limits are nominal)

ANODE CONNECTOR
THREADED M5x 0.8

3946
DC,A_ BY (F) LONG
. ? DIA.
] T]  CATHODE
f T !
__i.__fiuhﬁjl,__;
® ~®
DIA. SPACED AS
AP : SHOWN
@ GRID PCDIA.
K
. 1 l_ J SEE NOTE 1
(?
y
M ' —= P
SEE -t Q)DIA.
NOTE 2
-~
DIA.
-~
DIA.
Ref  Millimetres Inches Ref  Millimetres Inches
A 119.83 max 4.718 max K 3.17+0.76 0.125 + 0.030
+0.76 +0.030 L 25.40 max 1.000 max
B 57.65 _ 0.63 2270 _ 0.025 M 15.87 max 0.625 max
C 50.80 + 0.38 2.000 +0.015 N 50.80 + 0.38 2.000 + 0.015
D 6.35 max 0.250 max P 2.38 min 0.094 min
E 41,14+ 254 1.620 + 0.100 Q 16.13 max 0.635 max
F 15.87 min 0.625 min R 50.80 + 0.38 2.000 + 0.015
G 26.16 + 3.17 1.030 +0.125 S 3.17+0.15 0.125 + 0.006
H 91.26 + 3.17 3.593+0.125 T 25.40 1.000
+0.38 +0.015
J 10.79 —0.76 0.425 _ 0.030

Inch dimensions have been derived from millimetres.

English Electric Valve Company Limited

Chelmsford, Essex, England

FX2531, page b



ACCESSORIES FOR
HYDROGEN THYRATRONS

The following top cap connectors and sockets are available from English
Electric Valve Company Ltd., for use with EEV hydrogen thyratrons.

Type Outline Description

MA91 Page 4 A five-contact (B5F) socket with flexible leads and
terminal tags, and mounted on an insulating base
plate. It provides a conversion from base to flange
type mounting.

MA92 Page b Similar to MA91 but incorporates an RC network,
and is designed for use with tetrodes such as CX 1140
and where a single pulse drive and flying lead con-
nections are required.

MA94 Page 6 B5F socket with 3.750 inch diameter mounting flange.

MA153 Page 7 Flange-mounted B5F socket with a base clamp.

MA153A Page 8 Flange-mounted B5F socket.

MA153B Page9 B5F socket with 4.875 inch diameter mounting flange.

MA179 Page 10 MA92 with a base clamp.

MA275 Page 11 B5F socket with base clamp; small diameter.

MA356 Page 12 UX4 socket.

MA357 Page 13 B4D socket with base clamp; Tufnol mounting plate.

MA357B Page 14 B4D socket with ceramic mounting plate.

Continued on page 2

© 1975 English Electric Valve Company Limited March 1975

Supersedes February 1972 Issue



Type Outline

Description

MA358 Page 15

Top cap connector for 0.359 inch diameter cap.

MA359f Page 15

Top cap connector for 0.566 inch diameter cap.

MA360f Page 16

Heat-dissipating top cap connector for 0.566 inch
diameter cap.

MA360At Page 16

Lightweight, heat-dissipating, anti-corona top cap
connector for 0.566 inch diameter cap.

+ The MA360 has been designed primarily for heat dissipation and is relat-
ively massive, weighing 75g. When the thyratron is intended for operation
under conditions where heat dissipation and corona problems are en-
countered,” the connector MA360A should be used (weight 3bg). The
lightweight connector MA359 {weight 3g) is recommended where the
operating conditions include shock and vibration, but only if the heat
dissipation is low otherwise air cooling is necessary.

*Thyratron Accessories, page 2



Tube Type

Top Cap Connector

Socket

6587 MA359 MA357, MA3578B
8508 MA359 MA357, MA357B
CX1140 MA360 MA91*, MAQ2*
MA94, MA153
MA153A, MA153B
MA179*, MA275
CX1159 MA360 MA91*, MAQ2*
MA94, MA153
MA153A, MA153B
MA179*, MA275
CX1191 MA359, MA360, MA360A L MA357, MA357B
CX1191A MA359, MA360, MA360A L MA357, MA3578
CX1191D MA359, MA360, MA360A L MA357, MA357B
FX227 MA358 MA356
FX297 MA360 MA91, MAQ4
MA153, MA153A
MA153B, MA27b6
FX2503 Special, supplied with tube MA91, MA94
MA153, MA1B3A
MA153B, MA275
FX2505 MA359 MA357, MA357B
FX2517 MA358 MA356
FX2519A/5949A  MA360, MA360A MAQ1, MA94
MA153, MA153A
MA153B, MA275
FX2530/6777 MA358 MA356

* For conversion applications

T See footnote on page 2

Thyratron Accessories, page 3



SOCKET ASSEMBLY MA91
See pages 1 and 3 for further details.

4 HOLES (Q)DIA.
20108 EQUALLY SPACED

>
1Y
&

[ LR
L 49 3 HOLES TO
¥, FIT(F)Dia.

i

IEITH%S;;O TERMINALS

TERMINALS
Ref Inches Miltimetres Lead Colour
A 1.500 38.10 1 Yellow (heater)
B 11.000 min 280.0 min 2 Black {cathode}
C 6.000 152.4 3 White (grid 2)
D 10.000 min 254.0 min 4 Biue {grid 1)
E* 0.197 5.00 5 Yeltow {heater)
F* 0.236 6.00
G 0.312 7.92
H 5.344 + 0.020 135.7 + 0.5
J 0.375 9.53

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

All dimensions without limits are nominal.

‘Thyratron Accessories, page 4



SOCKET ASSEMBLY MA92
See pages 1 and 3 for further details.

4 HOLES (G) DIA.
EQUALLY SPACED

2911:
[ |

1 I

1 HOLE TO FIT 3 HOLES TO FIT

(E)ia. TERMINAL  (F)DIA. TERMINALS
Ref Inches Millimetres Lead Colour
A 1.500 38.10 1 Yellow (heater)
B 8.000 min 203.2 min 2 Black (cathode)
(o} 6.000 152.4 3 Green (grid)
D 0.375 9.53 5 Yellow (heater)
E* 0.197 5.00
F* 0.236 6.00
G 0.312 7.92
H 5.344 + 0.020 135.7 + 0.5

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

All dimensions without limits are nominal.

Thyratron Accessories, page 5



SOCKET MA94

See pages 1 and 3 for further details.

2016A

3 HoLes (B) Dia.
EQUALLY SPACED
oN (©)RCDIA.

Ref Inches Millimetres
A 3.750 95.25

B 0.188 4.78

C 3.000 76.20

D 0.375 9.63

E 0.500 max 12.70 max

Millimetre dimensions have been derived from inches.

All dimensions without limits are nominal.

*Thyratron Accessories, page 6



SOCKET ASSEMBLY MA153
See pages 1 and 3 for further details.

2915A i
L ]
|. CLAMP
3 HOLES (E)DiA.
EQUALLY SPACED
oN (F) RC.DIA.

O 00«
Ref Inches Millimetres
A 1.812 46.02
B 0.375 9.53
C 4.875 123.8
D 3.156 + 0.031 80.16 £ 0.79
E 0.312 7.92
F 4.000 101.6
G 0.500 max 12.70 max

Millimetre dimensions have been derived from inches.

All dimensions without limits are nominal.

Thyratron Accessories, page 7



SOCKET MA153A
See pages 1 and 3 for further details.

4186

3 HOLES (B)DIA.
EQUALLY SPACED
oN (©)RCDIA.

Ref Inches Millimetres
A 3.812 96.82

B 0.312 7.92

C 4.000 101.6

D 0.375 9.53

E 0.500 max 12.70 max
F 0.343 8.71

Millimetre dimensions have been derived from inches.

All dimensions without limits are nominal.

'Thyratron Accessories, page 8



SOCKET MA153B

See pages 1 and 3 for further details.

2916A

ON

Ref Inches Millimetres
A 4.875 123.8

B 0.188 4.78

C 3.000 76.20

D 0.375 9.63

E 0.500 max 12.70 max

Millimetre dimensions have been derived from inches.

All dimensions without limits are nominal.

3 HOLES (B) DIA.
EQUALLY SPACED
(©rcon.

Thyratron Accessories, page 9



SOCKET ASSEMBLY MA179
See pages 1 and 3 for further details.

4 HOLES () DIA.
EQUALLY SPACED

2914A

p T 1

©) oN (D) RCDIA.
& 0000000
é
®
10 FIT(F)DIA” 3 HOLES TO FIT DIA.
TERMINAL (G) DA TERMINALS &
DIA.
Ref Inches Millimetres Lead Colour
A 3.312 84.12 1 Yeltow (heater)
B 8.000 min 203.2 min 2 Black (cathode)
C 6.000 + 0.031 152.4 + 0.8 3 Green {grid)
D 1.813 + 0.031 46.05 + 0.79 5 Yellow (heater)
E 0.375 + 0.031 9.63 + 0.79
F* 0.197 5.00
G* 0.236 6.00
H 0.312 7.92
J 5.344 + 0.020 135.7 + 0.5
K 3.094 + 0.016 78.59 + 0.41

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

All dimensions without limits are nominal.

Thyratron Accessories, page 10



SOCKET ASSEMBLY MA275 (All dimensions are nominal)
See pages 1 and 3 for further details.

20738

CLAMP
Ref  Inches Millimetres
A 1.813 46.05
B 0.375 9.53
C 3.500 88.90

- D 3.093 78.56
E 1.062 26.97
F 2.687 68.25
G 3.188 80.98

Millimetre dimensions have been
! derived from inches.

3 SCREWS THREADED

2BA EQUALLY
SPACED ON (F)RCDIA.

Thyratron Accessories, page 11



SOCKET MA356

See pages 1 and 3 for further details.

3485

DiA.

e T TR0

ﬁ@) @Y

( D
Ref Inches Millimetres
A 0.250 max 6.35 max
B 0.750 max 19.05 max
C 1.875 max 47.63 max
D 1.500 + 0.005 38.10+ 0.13
E 1.313 max 33.35 max
F 0.156 + 0.005 3.96 + 0.13
G 1.219 max 30.96 max

Millimetre dimensions have been derived from inches.

Thyratron Accessories, page 12
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SOCKET ASSEMBLY MA357
See pages 1 and 3 for further details.

3484A ()

CLAMP

2 HOLES
| (Foa.

_| SEATING
HEIGHT

L | ®

L Y L

Ref Inches Millimetres

A 2.688 max 68.28 max

B 1.281 max 32.54 max

C 4,000 max 101.6 max

D 3.188 + 0.005 8098 + 0.13

E 2.500 + 0.062 63.50 + 1.57

£ 0.203 +0.005 5.16 +0.13
—0.000 —0.00

Millimetre dimensions have been derived from inches.

Thyratron Accessories, page 13



SOCKET ASSEMBLY MA357B
See pages 1 and 3 for further details.

4267 e (D)

4 SCREWS
T0 FiT (F)DIA.
CONNECTORS

g[wl N

Ref Inches Millimetres
A 2.625 66.68

B 2.500 63.50

C 3.500 88.90

D 2.750 69.85

E 0.234 5.94

F 0.187 4.75

G 0.875 22.23

Miliimetre dimensions have been derived from inches.

“Thyratron Accessories, page 14



MA358
See pages 2 and 3 for further details.

3524
Ref Inches Millimetres
A 1.375 max 34.93 max
® B 0.860 max 21.84 max
C 0.625 max 15.88 max
D 0.359 9.12

Millimetre dimensions have been derived
from inches.

MA359 (All dimensions are nominal)
See pages 2 and 3 for further details.

— =

ola %‘ ég g
10 FIT (B) DIA.
TERMINAL
Ref Inches Millimetres
A 0.500 12.70
B 0.566 14.38

Millimetre dimensions have been derived
from inches.

Thyratron Accessories, page 15



Whiist EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no lability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

MA360 (All dimensions are nominal)

THREADED 8-32N.C.

#= -
N
TO FIT

©oia. c

Ref Inches Millimetres
A 1.500 38.10
b B 0.625 15.88
0.566 14.38

TERMINAL

®

@,

Miflimetre dimensions have been derived

from inches.

MA360A (All dimensions are nominal)

4269

SCREW 1O FIT
(D) DIA. CONNECTOR

TO FIT (C)DiA.

TERMINAL

Ref Inches Millimetres
A 1.500 38.10

B 0.625 15.88

Cc 0.566 14.38

D 0.187 4.75

Millimetre dimensions have been derived

from inches.

GRUB SCREWS

®

oD
N

1/

R,

Thyratron Accessories, page 16
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MA391

CURRENT PULSE
MEASUREMENT
TRANSFORMER

DESCRIPTION

The MA391 is a pulse current transformer intended for simple measurement
and observation of current pulses through a thyratron or cable. The current
flow is transformed to a voltage output suitable for display on an oscilloscope.
Four current/voltage ratios are available (see table below).

The measurement or observation is carried out, for example, simply by
removing the thyratron anode connection, placing the transformer over the
tube and replacing the connection. The transformer can be allowed to rest
wherever convenient but for safety reasons, its metal case must be at or near
earth potential; it can be earthed via the outer screen of the signal cable.
For accurate results, the case of the transformer must be isolated from the
pulse circuit, and when used on a cable it should be supported so that the
cable passes approximately through the centre of the transformer aperture.
The output connection is a 50 ochm BNC socket and waveforms of a few
nanoseconds duration can be observed.

The transformer is fully screened against electrostatic interference and is
contained in a rugged cast aluminium housing.

The output matched load is contained within the transformer housing and
the terminating impedance of the oscilloscope is non-critical within broad
limits. However, if the oscilloscope input impedance is less than 5000 ohms
the current calibration of the transformer will be affected although the
waveform will not.

Current Voltage Maximum Maximum Maximum
Trans- for1V for 1 kA current amp-second  percentage
former output input (A) rating droop
type (A) (V) (see note 1) {see note 2)  {(per us)
MA391 20 50 10 000 2.8x 1072 3.b
MA391A 50 20 25 000 7x 1072 1.4
MA391B 100 10 50 000 1.4 x 107 0.7
MA391C 200 5 100 000 2.8 x 107! 0.4
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NOTES

1. To avoid the risk of permanent damage to the transformer, the maximum
current specified must not be exceeded.

2. The fidelity of the output waveform depends upon the maximum ampere-
second rating n®t being exceeded.

MA391 IN POSITION ROUND CERAMIC THYRATRON
3582
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OUTLINE

3581 (A——

7P - a

500 BNC
SOCKET

Ref Inches Miltimetres
A 7.313+0.125 185.8+ 3.2
B 6.500 + 0.125 165.1 + 3.2
c 0.844 + 0.031 21.44+0.79
D 4.500 + 0.062 1143+ 1.6
E 1.000 + 0.062 25.40+ 1.57
F 1.000 + 0.062 25.40+ 1.57
G 4.500 + 0.062 11431+ 1.6

Millimetre dimensions have been derived from inches.

Whitst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no liability beyond that set out in its standard conditions of sale in respect of infringement of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited MA381, page 3
Chelmsford, Essex, England



MA459

CURRENT PULSE
MEASUREMENT
TRANSFORMER

DESCRIPTION

The MA459 is a pulse current transformer intended for simple measurement
and observation of current pulses through a thyratron or cable. The current
flow is transformed to a voltage output suitable for display on an oscilloscope.
Five current/voltage ratios are available {see table below).

The measurement or observation is carried out, for example, simply by
removing the thyratron anode connection, placing the transformer over the
tube and replacing the connection. The transformer can be allowed to rest
wherever convenient but for safety reasons, its metal case must be at or near
earth potential; it can be earthed via the outer screen of the signal cable.
For accurate results, the case of the transformer must be isolated from the
pulse circuit, and when used on a cable it should be supported so that the
cable passes approximately through the centre of the transformer aperture.
The output connection is a 50 ohm BNC socket and waveforms of a few
nanoseconds duration can be observed.

The transformer is fully screened against electrostatic interference and is
contained in a rugged cast aluminium housing.

The output matched load is contained within the transformer housing and
the terminating impedance of the oscilloscope is non-critical within broad
limits. However, if the oscilloscope input impedance is less than 5000 ohms
the current calibration of the transformer will be affected although the
waveform will not.

Current Voltage Maximum Maximum Maximum
Trans- for 1V for 1 kA current amp-second  percentage
former output input (A) rating droop
type (A) (V) {(see note 1)  (seenote 2)  (per us)
MA459 20 50 10 000 8x 1072 2.0
MA459A 50 20 25 000 2x 107! 0.8
MA4598B 100 10 50 000 4x 107! 0.4
MA459C 200 5 100 000 8x 107! 0.3
MA459D 500 2 250 000 2.0 0.15
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NOTES

1. To avoid the risk of permanent damage to the transformer, the maximum
current specified must not be exceeded.

2. The fidelity of the output waveform depends upon the maximum ampere-
second rating fot being exceeded.

MA459 IN POSITION ROUND CERAMIC THYRATRON

3582
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OUTLINE

3581 j— (A)—

: 500 BNC
SOCKET

Ref Inches Millimetres
A 9.062+ 0.125 230.2+ 3.2
B 8.250 + 0.125 209.6 + 3.2
C 0.813 + 0.031 20.65 + 0.79
D 6.125 + 0.062 1556+ 1.6
E 1.062 + 0.062 26.97 + 1.57
F 1.062 + 0.062 26.97 + 1.657
G 6.125 + 0.062 16556+ 1.6

Millimetre dimensions have been derived from inches.

Whilst EEV has taken care to ensure the accuracy of the information contained herein it accepts no responsibility
for the consequences of any use thereof and also reserves the right to change the specification of goods without
notice. EEV accepts no lability beyond that set out in its standard conditions of sale in respect of infringerment of
third party patents arising from the use of tubes or other devices in accordance with information contained herein.

English Electric Valve Company Limited MA459, page 3
Chelmsford, Essex, England






