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EDISWAN

APPLICATION NOTES ON THE USE OF
VAPOUR COOLED VALVES

DESIGN CONSIDERATIONS

The limiting value of V; allows for the use of poorly regulated
H.T. supplies or for those with appreciable ripple. In extreme
cases of poor regulation or in the presence of large ripple
values the maximum design value of V; may have to be
reduced to ensure that the absolute maximum rating is not
exceeded during any part of the low frequency cycle or
when the H.T. rises off load.

With 3-phase full wave or half wave rectification of normal
regulation the typical operating conditions can be used
directly.

In analyses care must be taken when using H.T. supplies of
large ripple content that allowance is made for the increase
in effective voltage, current and power. In the single phase
full wave unsmoothed case the increase in power approaches
23%, as compared with the product of mean current and
voltage.

It is recommended that a resistor of 2:5 ohms for each
1 kV of anode voltage is included between the H.T. source
and the valve anode as a surge limiter.

COOLING

The Vapotron system lends itself to four different methods
of cooling, each with its own characteristics and advantages.

(a) Boiler with convection cooled heat exchangers :
This requires a minimum of 0-75 sq. ft. in a horizontal
plane for each kilowatt of input power to the boiler.
This rating is based on a 30-in. chimney, 30°C. ambient

December, 1961
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EDISWAN

APPLICATION NOTES ON THE USE OF

()

@

VAPOUR COOLED VALVES

air temperature, 70°C. maximum condensate tem-
perature and a recommended design of heat exchanger.
This system is attractive where the minimum of
moving parts is desirable, where water is at a
premium, and where dust-laden atmospheres, or
noise, prohibit the use of forced air.

Boiler with forced air-cooled heat exchanger :
Proprietary equipments consisting of a heat
exchanger and fan are available with adequate steam
handling capacity. This arrangement is to be preferred
where both space and water are at a premium and
noise is no objection.

Boiler with water-cooled heat exchanger :

Standard types of water-cooled heat exchanger can be
used but their suitability for use with steam should be
checked. An efficient heat exchanger of a recom-
mended type will require 0-3 of a litre per minute for
each kilowatt of input power to the boiler assuming
20°C. inlet water temperature and 70°C. condensate
and outlet water temperature. This system is
attractive where water is available and uses the
minimum amount possible. Scaling troubles are
practically eliminated and the necessity for long
lengths of insulating hose disappears. This is probably
the most compact arrangement.

Boiler Condenser :

This system employs a water-cooled heat exchanger
within the boiler, and the same water flow is required
as for (c). This is a very compact arrangement, but
the special anti-electrolytic fittings supplied must be
used to overcome the effects of leakage currents
through the water.

December, 1961
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EDISWAN

APPLICATION NOTES ON THE USE OF
VAPOUR COOLED VALVES

SAFETY

The Vapotrons are fitted with three low-temperature
soldered pull-out lugs in the supporting rim, which are
intended to be connected by an insulating cord to a switch
which is actuated should loss of water allow the temperature
of the rim to rise above that of the solder melting point.
This temperature is low enough to preclude damage to the
valve.

Dangerous steam pressures are not possible using the boilers,
as the blockage in the steam outlet will only result in the
valve being lifted off its seating. This occurs at a pressure
of the order of 1-2 Ibs per sq. in.

In the boiler condenser system the valve is positively fixed
to the seating and a sensitive pressure switch is fitted as well
as pull-out lugs, so that in case of cooling water failure and
consequent rise in steam pressure, a switch will operate
and trip the equipment long before any dangerous pressures
can be set up. The pull-out lugs will still operate in the
event of loss of water from the boiler condenser.

The foregoing are the essential safety precautions which
should be taken with every Vapotron installation, but for
convenience others could be added, and it is recommended
that water level indicators are used with boilers, though
these can take an extremely simple form merely by arranging
a sight glass on the vertical portion of the condensate return
tube. The boiler condensers have a level indication incor-
porated in the casing.

December, 1961
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High Power Valves

Condensed Data on Obsolete Types
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High Power Valves

Condensed Data on Replacement Types

RADIATION COOLED TRIODES
|

Type Vi If “ va(max) ik(pk)m:\x Pa(max) frnax™ gm

IS | 99 A | &) | A | (W) | (Mcfs) | (mA)Y)
EHZ350 | 22 | 16 50 | 25 750 | 60 | 32
ES204A | 11 | 63 30 | 40 250 | 2 35
ES24X | 11 | 63 30 | 40 250 | 2 35
ES275 17 25 25 | 125 275 | 15 73
ES1001 10 18 50 | 60 1,000 | 30 80
ESIS00C | 145 | 28 75 | 20 | 1500 | 2 2:2
RADIATION COOLED TETRODE

ESG250 | 1125 | 80 | 50 | — | 250 | — | 1:0 [100
RADIATION COOLED PENTODE

ESP450 | 10 13 | 30 | — 450 | 10 | 65

FORCED AIR COOLED TRIODES

ESA89I | 22 | 60 10 | 85 4,000‘ 16 =
ESA892 | 22 | 60 | 10 | 85 4000 | 16 7:5
ESA2500 8 80 | 75 |45 2,500 | 40 5.5
WATER COOLED TRIODES

ESW89I 22 60 12 | 85 | 6000 | 16 -
ESWS892 | 22 60 13 | 85 | 10,000 | 16 ‘ 75
ESW3000 = 80 | 80 75 | 45 3000 | 10 | 55

* At full ratings
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High Power Valves

SELECTION CHART

frnax Cooling
Pa(max) at full
(kW) rating el )
(Mc/s) Radiation | Forced Air Water Vapour
0-275 15 V1505
0-3 1:5 14D13
0-3 30 ES833
0-45 10 ESP450
05 60 14D12
0-65 60 15P12* |
0-75 15 14D14
0-8 60 15D12 ‘
10 40 ES1001
1-3 60 15J12 15V12
0 “ {esarsoo  {16p13-
40 1+6 ESA892
5-0 40 | ESA5000 ESV1500
50 50 ESW5000
10 16 ‘ ESW892 = ESV892
12 40 ‘ 17112
25 40 ‘ 17v12
* Limited by water connections to 10 Mc/s.
August, 1962 Page 1, Issue 2
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Radiation Cooled Triode

14D12

GENERAL

The 14D12 is a radiation cooled triode with a graphite anode and a directly heated
thoriated tungsten filament. It is intended for use in r.f. heating, modulating and trans-
mitting equipment.

RATINGS*

Filament voltage

Filament current (approx)
Maximum anode voltage
Maximum d.c. grid voltage
Maximum anode dissipation
Maximum grid dissipation
Maximum peak cathode current
Maximum operating frequency
Maximum bulb temperature
Maximum seal temperature

* Limiting values are absolute maximum values.

** The filament is suitable for direct switching.

+ At this dissipation the anode runs bright red at

reading).

INTER-ELECTRODE CAPACITANCES

Anode/grid
Grid/filament
Anode/filament

CHARACTERISTICS

Anode voltage
Anode current

Mutual conductance
Amplification factor
Valve anode resistance (3va/di,)

Notes

Vi

I

Va(max)
Veg(max)
Pa(max)
Pg(max)
ik(pk)max
fmax

Thul b(max)
Tseal(max)

5:04+5% V

32-5%* A
60 kV
1000 \"
5001 w
50 w
3-0 A

60 Mc/s
250 °cC
200 °c

approximately 870°C (Pyrometer

Gz
Cgf
Caf

60 pF
11 pF
0-4 pF
40 kV
120 mA
36 mA/V
22
61 kQ

Cooling is by low velocity air blast necessary under all conditions of valve service
other than filament dissipation alone.

August, 1962
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14D12 Radiation Cooled Triode

TYPICAL OPERATION—At maximum operating conditions.
Class C r.f. power amplifier—unmodulated or frequency modulated.

D.C. anode voltage Va 40 50 60 kV
D.C. grid voltage Vg 280 400 500 \
Peak r.f. drive voltage 570 690 790 \4
D.C. anode current I3 585 530 500 mA
D.C. grid current lg 175 155 145 mA
Driving power 90 100 110 w
Power output Pout 1-8 2-2 2-5 kW

TYPICAL OPERATION—At maximum operating conditions (fmax = 60Mc/s)
Class C self oscillator—anode supply d.c. or 3-phase full-wave rectified.

D.C. anode voltage Va 40 50 60 kV
D.C. anode current Iy 585 530 500 mA
D.C. grid current lg 175 155 145 mA
Grid resistance Rg 16 2:6 34 kQ
Power input Pin 2-3 2:6 30 kw
Power output Pout 17 2:0 2-4 kW
Power output at 859, transfer efficiency Pout 1-45 175 20 kW
Maximum anode dissipation Pa(max) 900 500 500 w
Grid dissipation Pg 45 40 35 w

TYPICAL OPERATION—At maximum operating conditions (fmax = 60 Mc/s)
Class C self oscillator—single-phase full-wave rectified, unsmoothed anode supply.

A.C. anode voltage (r.m.s.) Va(r.m.s.) 4-25 kV
Mean anode voltage Va(av) 3-8 kV
D.C. anode current 18 405 mA
D.C. grid current lg 105 mA
Grid resistance Rg 2-0 kQ
Power input Pin 1-9 kW
Power output Poue 1-4 kW
Power output at 859, transfer efficiency Psit 1-2 kW
Maximum anode dissipation Pa(max) 500 w
Grid dissipation Pg 20 w

Page 2



Radiation Cooled Triode

14D12

TYPICAL OPERATION—At maximum operating conditions (fmax = 60 Mc/s)
Class C self oscillator—with a.c. anode supply.

A.C. anode voltage (r.m.s.) Va(r.m.s.) 425 kV
Mean anode voltage Va(av) 19 kV
Mean anode current la(av) 290 mA
Mean grid current lg(av) 62 mA
Grid resistance Rg 325 Q
Power input Pin 14 kW
Power output Pout 0-8 kw
Power output at 859, transfer efficiency Pour 0-7 kW
Maximum anode dissipation Pa(max) 500 w
Grid dissipation Pg 15 W
TYPICAL OPERATION—At maximum operating conditions per valve.
Class B1 audio amplification—push pull operation.
Anode voltage Va 60 kV
A.C. anode current (r.m.s.) la(r.m.s.) 0-25 A
Power input in 1-0 kW
Power output Pout 0-5 kW
Anode dissipation Pa 0-5 kW
Anode efficiency 50 o%
Bias signal Vg -220 A
Peak signal voltage Vsig(pk) 220 \%
MOUNTING POSITION—Vertical, anode upwards.
TOP CAP—Anode.
BASE—Special.
August, 1962 Page 3, Issue 1
Associated Electrical Industries Limited
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14D12 Radiation Cooled Triode

OPERATING INSTRUCTIONS

Installation

The valve should be mounted vertically with the anode upwards. Connections should
always make good electrical contact to prevent overheating pins and seals, particularly
by r.f. current.

It is essential that connection be made to both grid pins when running at higher frequencies
to reduce current taken by each pin. The valve must be protected against excessive
vibration and shock.

Cooling
Forced air blast is recommended for all conditions of valve service except filament
dissipation alone.

An air flow of 50 cu. ft./min. directed vertically upwards on to the grid and filament
pins is ample.

The anode connector should be designed to keep the temperature of the anode seal
below the maximum temperature stated.

Operation

The operating data list conditions for maximum output for respective classes of service
at the relevant anode voltage. Linear interpolation between anode voltage steps is
admissible. As these conditions utilize soine or all of the maximum valve ratings, close
control of conditions has to be maintained.

In Class C self oscillator service, precautions should be taken against excessive mains
voltage variation. Current overload trips should be included in anode and grid circuits
as well as an under current trip in the grid circuit.

In industrial r.f. heating it is not usual that all precautions can be taken, and under these
conditions some reductions in operating conditions have to be made so that widely
fluctuating loads, poor h.t. regulation, and mains variations can be accommodated. Each
type of variation brings its own problems and no set rules are practicable.

Page 4



@ Radiation Cooled Triode

14D12

17 MIN.
240 MAX.
190ts
IBMIN. 23 NOM.
. | i
9mm DIA PINS.
130

All dimensions in millimetres.
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14D12 Radiation Cooled Triode

CONSTANT CURRENT CHARACTERISTICS
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EDISWAN

14D13

14DI3
RADIATION COOLED TRIODE

GENERAL

The 14D13 is a directly heated Radiation Cooled Triode
which is mechanically and electrically identical to the V1505.
It has a graphite anode and a thoriated tungsten filament.
It is intended for use in Relay and Vibrator Amplifiers, also
other low R.F. and A.F. service.

RATING—Absolute Values

Filament Voltage Vi 144-5% V
Filament Current i 7-0 A
Maximum Anode Voltage (D.C.)  Va(max) 30 kv

Maximum Peak Cathode Current

Maximum Anode Disslpation
(continuous)

Maximum Operating Frequency

ik(pk)max 40 A
Pa(max) 300 w

at full ratings f(max) 1-5 Mc/s
INTER-ELECTRODE CAPACITANCES (pF)
Anode/Grid Ca-g 18
Grid/Filament cg-f 14
Anode/Filament Ca-f 9-0
DIMENSIONS
Maximum Overall Length 345 mm
Maximum Diameter 90 mm
Maximum Seated Height 322 mm
MOUNTING POSITION—Vertical, base down
CHARACTERISTICS
Anode Yoltage Ya 2:0 kY
Anode Current la 150 mA
Mutual Conductance gm 8:0mA/Y
Amplification Factor m 16
Valvg Anode Resistance ra 20 kQ

December, 1961

Associated Electrical Industries Limited
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14D13

EDISWAN

14DI13
RADIATION COOLED TRIODE

TYPICAL OPERATION—Class AB2, two valves

Values for one valve unless otherwise stated.

Anode Voltage (d.c.) (nosignal)  Va 2-68*kV
Anode Voltage (d.c.) (maximum

signal) Va 2.5 kv
Grid Voltage (d.c.) (approx) Vg —160 v
Grid Voltage (r.m.s.) (A.F. Sine

Wave) Vg(r_m_s.) 180 v
Anode Current (d.c.) (no signal) I3 100 mA
Anode Current (d.c.) (maximum

signal) la 350 mA
Grid Current (d.c.) (maximum

signal) (approx) lg 25 mA
Grid Current (peak) (approx) ig(pk) 400 mA
Driving Power (maximum signal)

(approx) 60 W
Maximum Anode Dissipation Pa(max) 300 w
Anode/Anode Load (two valves) 10 kQ
Power Output (maximum signal)

(two valves) Pout >1:2 kW
Distortion (total at maximum

signal) (two valves) D <5 %

* Based on 10% h.t. supply regulation.

BASE—Special 4 pin

December, 1961

Electronic Components Division
Tel.: GERRARD 9797
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EDISWAN

15D12

RADIATION COOLED TRIODE
Directly heated

GENERAL

I5DI2

The 15D12 is a directly heated radiation cooled triode. It has a graphite anode, a thoriated

tungsten filament and is intended for use in r.f. heating equipment.

RATING

Filament Voltage

Filament Current

Maximum Peak Anode Voltage
Maximum Anode Dissipation
Maximum Grid Dissipation
Maximum Peak Cathode Current
Maximum Operating Frequency
Maximum Seal Temperature
Maximum Bulb Temperature

Vi

If
Va(pk)max
Pa(max)
Pg(max)
ik(pk)max
fmax
Tseal(max)
Tbulb(max)

63 v
31—34* A
60 kV
800%* W

60 w

40 A

60 Mc/s

200 =C
250 &

* The filament is suitable for direct switching without additional current limitations
and will withstand fluctuations in voltage of 4-5%.

** At this dissipation the anode runs at approximately 900°C (Optical reading)

All limiting values are Absolute, not Design Centres.

INTER-ELECTRODE CAPACITANCES

Anode/Grid
Grid/Filament
Anode/Filament

CHARACTERISTICS
Anode Voltage

Anode Current

Mutual Conductance
Amplification Factor
Anode Resistance (8va/3ia)

Ca-g 65 PF
Cg-f 13 pF
Ca-f 05 pF
Va 40 kv
la 200 mA
gm 56 mA/V
I 23

ra 41 kQ

February, 1962
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15D12 EDISWAN

15DI2

RADIATION COOLED TRIODE
Directly heated

TYPICAL OPERATION—At maximum operating conditions per valve.

Class B1 audio amplification—push pull operation.

Anode Voltage Va 60 kv
A.C. Anode Current (r.m.s.) la(r.m.s.) 04 A
Power Input Pin 15 kW
Power Output Pout 07 kW
Anode Dissipation Pa 08 kW
Anode Efficiency 48 %
Bias Voltage Vg -225 N4
Peak Signal Voltage vsig(pk) 225 v

TYPICAL OPERATION-—At maximum operating conditions.

Class C self oscillator—single phase full wave rectified (no smoothing)

Mean R.M.S. Peak

Anode Voltage Va 3-8 425 60 kV
Bias Voltage Vg -150 X
Positive Grid Voltage Vsig 180 v
Grid Resistor 1-05 kQ
Anode Current la 625 1700 mA
Grid Current lg 140 800 mA
Cathode Current Ik 2-55 28 40 A
Anode Dissipation Pa 800 w
Grid Drive Power 55 w
Grid Dissipation Pg 25 w
Anode Efficiency 72 %
Power Qutput (amplifier) Pout 241 kwW
Power Output (oscillator)

at 1009, Transfer Efficiency Pout 2-05 kW
Power Qutput (oscillator)

at 859%, Transfer Efficiency Pout 175 kw
February, 1962 Issue 1, Page 2
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EDISWAN 15D12

I5D12

RADIATION COOLED TRIODE
Directly heated

TYPICAL OPERATION—At maximum operating conditions.
Class C self oscillator—3-phase full wave rectified or d.c.
Mean R.M.S. Peak

Anode Voltage Va 4.0 50 60 kV
Bias Voltage Vg -260 -340 -500 \
Positive Grid Voltage Vsig 260 260 240 %
Grid Resistor 1-2 1+65 3-35 kQ
Mean Anode Current laav) 815 780 660 mA
Mean Grid Current Ig(av) 220 205 150 mA
Peak Cathode Current ik(pk) 40 40 40 A
Peak Anode Current ia(pk) 2-8 2-8 30 A
Peak Grid Current ig(pk) 12 12 10 A
Anode Dissipation Pa 800 800 800 w
Grid Drive Power 105 115 105 w
Grid Dissipation Pg 50 45 30 w
Anode Efficiency 76 79 80 %
Power Output (amplifier) Pout 2-5 31 32 kW
Power Output (oscillator)

at 1009, Transfer Efficiency Pout 2+4 30 31 kW
Power Output (oscillator)

at 859, Transfer Efficiency Pout 20 2-5 26 kW

TYPICAL OPERATION—At maximum operating conditions.
Class C self oscillator—single phase self rectified.

Anode Voltage Va 1-9 3-0 60 kV
Bias Voltage Vg -20 "
Positive Grid Voltage Vsig 120 v
Grid Resistor 195 Q
Anode Current la 430 900 mA
Grid Current lg 100 500 mA
Cathode Current %% 1-25 2-0 4-0 A
Anode Dissipation Pa 800 w
Grid Drive Power 31 w
Grid Dissipation Pg 29 w
Anode Efficiency 63 %
Power Output (amplifier) Pout 1-25 kW
Power Output (oscillator)

at 100%, Transfer Efficiency Pout 122 kW
Power Output (oscillator)

at 859, Transfer Efficiency Pout 1-0 kW
February, 1962 Issue 1, Page 3
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15D12 EDISWAN

15DI2
RADIATION COOLED TRIODE
Directly heated

DIMENSIONS
Maximum Overall Length
Maximum Diameter

254 mm
152 mm

MOUNTING POSITION—Vertical, anode upwards.
TOP CAP—Anode

BASE—Special

OPERATING INSTRUCTIONS
Installation
The valve should be mounted vertically with the anode upwards. Connections should
always make good electrical contact to prevent overheating pins and seals, particularly
by r.f. current.
It is essential that connection be made to both grid pins when running at higher
frequencies to reduce current taken by each pin. The valve must be protected against
excessive vibration and shock.

Cooling

Forced air blast is recommended for all conditions of valve service except filament
dissipation alone.

An air flow of 50 cu. ft./min. directed vertically upwards on to the grid and filament
pins is ample.

The anode connector should be designed to keep the temperature of the anode seal
below the maximum temperature stated.

Cperation

The operating data list conditions for maximum output for respective classes of service
at the relevant anode voltage. Linear interpolation between anode voltage steps is
admissible. As these conditions utilize some or all of the maximum valve ratings, close
control of conditions has to be maintained.

In Class C self oscillator service, precautions should be taken against excessive mains
voltage variation. Current overload trips should be included in anode and grid circuits
as well as an under current trip in the grid circuit.

In industrial r.f. heating it is not usual that all precautions can be taken, and under these
conditions some reductions in operating conditions have to be made so that widely
fluctuating loads, poor h.t. regulation, and mains variations can be accommodated.
Each type of variation brings its own problems and no set rules are practicable.
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@ Radiation Cooled Triode 15D12
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15012 Radiation Cooled Triode

CONSTANT CURRENT CHARACTERISTICS
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Radiation Cooled Triode 15D12
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Radiation Cooled Triode

15D12
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EDISWAN

15412

15J12

FORCED AIR COOLED TRIODE
Directly heated

TENTATIVE

GENERAL

The 15112 is a forced air cooled triode which has a directly
heated thoriated tungsten filament. It is intended for use

in r.f. heating equipment.

RATING

Filament Voltage

Filament Current

Maximum Anode Voltage

Maximum Anode Dissipation

Minimum Air Flow for Maximum
Anode Dissipation

Maximum Peak Cathode Current

Maximum Operating Frequency
at Full Rating

Vi

If
Va(max)
Pa(max)

ik(pk)max

fl'T] ax

INTER-ELECTRODE CAPACITANCES

Anode/Grid
Grid/Filament
Anode/Filament

CHARACTERISTICS
Anode Voltage

Anode Current

Mutual Conductance
Amplification Factor

Ca-g
Cg.f
Ca-f

la
gm

63 v
32-5 A
7-0 kV
13 kW
60 ft3/min
4-0 A
60 Mc/s
11 pF
13 pF
06 pF
40 kV
190 mA
5*TmA/V
22

February, 1962
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15412

EDISWAN

15412
FORCED AIR COOLED TRIODE
Directly heated

TENTATIVE

TYPICAL OPERATION—Maximum operating conditions

per valve

Class B1 audio amplifier—push-pull operation -

Anode Voltage Va : 60 kV
Anode Current R.M.S. la(r.m.s.) 06 A
Power Input Pin 2-2 kW
Power Output Pout 0-9 kW
Anode Dissipation Pa 1-3 kW
Anode Efficiency 40 s
Negative Grid Bias Voltage Vg -225 \%
Peak Signal Voltage Vsig(pk) 225 \

TYPICAL OPERATION—Maximum operating conditions
Class C—single phase full wave (no smoothing)
Mean R.M.S. Peak

Anode Voltage Va 38 425 60 kV
Negative Grid Bias Voltage Vg =~ -80 v
Positive Grid Voltage Vsig 154 1
Grid Resistance Rg 07 k ©
Mean Anode Current la(av) 730 mA
Mean Grid Current Ig(av) 120 mA
Peak Cathode Current ik(pk) 25 28 40 A
Peak Anode Current ia(pk) 19 A
Peak Grid Current ig(pk) 06 A
Anode Dissipation Pa 1-3 (13%%
Grid Drive Power 30 w
Grid Dissipation Pg 20 w
Anode Efficiency 61 ok
Power Output (amplifier) Pout 2+ 3%
Power Output (oscillator)

at 1009, Transfer Efficiency Pout 241 kW
Power Output (oscillator)

at 859, Transfer Efficiency Pouyt 1-8 kW

February, 1962
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EDISWAN 15412
15312
FORCED AIR COOLED TRIODE
Directly heated
TENTATIVE
TYPICAL OPERATION—Maximum operating conditions
Class C—3-phase rectified or d.c.
Anode Voltage Va 40 50 60 kV
Negative Grid Bias Voltage Vg 140 -220  -300 v
Positive Grid Voltage Vsig 270 270 270 A
Grid Resistance Rg 553 982 1400 Q
Mean Anode Current la(av) 1068 993 930 mA
Mean Grid Current lg(av) 253 224 204 mA
Peak Cathode Current ik(pk) 40 4.0 40 A
Peak Anode Current ia(pk) 3-0 3-0 30 A
Peak Grid Current ig(pk) 1 1-0 10 A
Anode Dissipation Pa 13 13 1-3 kW
Grid Drive Power 104 100 108 w
Grid Dissipation Pg 60 50 48 w
Anode Efficiency 69 73 76 9%
Power Qutput (amplifier) Pout 29 36 4:2 kW
Power Output (oscillator)
at 1009, Transfer Efficiency Pout 2-8 35 41 kW
Power Output (oscillator)
at 859, Transfer Efficiency Pout 2+4 3-0 35 kW
DIMENSIONS
Maximum Overall Length 200 mm
Maximum Diameter 102 mm
MOUNTING POSITION—Vertical, anode upwards
ANODE—External
BASE—Special
February, 1962 ADVANCE DATA, Page 3
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15412

EDISWAN

15312
FORCED AIR COOLED TRIODE
Directly heated

TENTATIVE

OPERATING INSTRUCTIONS

Installation

The valve should be mounted vertically with anode upwards.
Connections should always make good electrical contact to
prevent overheating of pins and seals, particularly by r.f.
current.

It is essential that connection be made to both grid pins when
running at higher frequencies, to reduce current taken by
each pin.

The valve must be protected against excessive vibration and
shock.

Cooling
A minimum forced air blast of 60 cu.ft/min, directed horizont-
ally at the anode, is required when running this valve.

At higher frequencies, etc. a low velocity air blast directed
on to the filament and grid pins is recommended.

Operation
The operating data list conditions for maximum output for
respective classes of service at the relevant anode voltage.

Linear interpolation between anode voltage steps is admis-
sible. As these conditions utilize some or all of the maximum
valve ratings, close control of conditions has to be maintained.
In Class C self oscillator service precautions should be taken
against excessive mains voltage variations. Current overload
trips should be included in anode and grid circuits as well
as an under current trip in the grid circuit.

In industrial r.f. heating it is not usual that all precautions
can be taken, and under these conditions some reductions
in operating conditions have to be made so that widely
fluctuating loads, poor h.t. regulation, and mains variations
can be accommodated. Each type of variation brings its own
problems and no set rules are practicable.

February, 1962
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EDISWAN @ 15412

15J12

FORCED AIR COOLED TRIODE
Directly heated

TENTATIVE

I"gﬁ i
|

All dimensions in mm.
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EDISWAN

15P12

I5PI2
WATER COOLED TRIODE

TENTATIVE

GENERAL

The 15P12 is a Water Cooled Triode with a directly heated
thoriated tungsten filament. It is intended for use in R.F.
heating equipment.

RATING—Absolute Values

Filament Voltage \i 5 v
Filament Current If 325 A
Maximum Anode Voltage Va(max) 7 kY
Maximum Anode Dissipation Pa(max) 650 w
Minimum Water Flow for

Maximum Anode Dissipation 1 L/min
Maximum Water Outlet

Temperature 55 oC

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid
Grid/Filament
Anode/Filament

DIMENSIONS
Maximum Overall Length

Ca-gi1
cg1-f
Ca-f

Maximum Diameter (Glass)

10-5
11
05

180 mm
80 mm

MOUNTING POSITION—Vertical, base down.

CHARACTERISTICS

Anode Voltage
Anode Current
Mutual Conductance
Amplification Factor

ANODE—External

BASE—Special

Va
la
gm
m

4 kv

120 mA

3-3mA/V
21

December, 1961
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1512 EDISWAN

15P12
WATER COOLED TRIODE

TENTATIVE

23 NOM. I8 MIN,

-i

All dimensions in millimetres unless otherwise shown.

9 mm dia. pins—
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Water

Cooled Triode 15P12

GENERAL

The 15P12 is a water cooled triode with a directly heated thoriated tungsten filament.
It is intended for use in r.f. heating equipment.

RATINGS*

Filament voltage Vi 5-0 \'
Filament current Ig 325 A
Maximum anode voltage Va(max) 7-0 kV
Maximum anode dissipation Pa(max) 650 w
Minimum water flow for maximum anode dissipation 1 L/min
Maximum water outlet temperature 35 °C
Maximum peak cathode current ik(pk)max 3-0 A
Maximum operating frequency at full ratings fmax 60t Mc/s
* Limiting values are absolute maximum values.

1 Limited by water connections to 10 Mc/s.

INTER-ELECTRODE CAPACITANCES

Anode/grid Cag 10-5 pF
Grid/filament Cef 1 pF
Anode/filament Ca:f 0-5 pF
CHARACTERISTICS

Anode voitage Va 40 kV
Anode current i 120 mA
Mutual conductance gm 3:3 mA/V
Amplification factor m 21
TYPICAL OPERATION—Maximum operating conditions per valve

Class B1 audio amplification—push-pull operation.

Maximum anode voltage Va 60 kV
Anode current r.m.s. la(r.m.s.) 0-3 A
Power input P 12 kW
Power output Ut 06 kW
Anode dissipation Pa 06 (3%
Anode efficiency 50 %
Bias voltage Vg -220 \
Peak signal voltage Vsig(pk) 220 v

August, 1962
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15P12

Water Cooled Triode

TYPICAL OPERATION—Maximum operating conditions

Class C—3-phase full-wave rectified or d.c.

Anode voltage

Bias voltage

Positive grid voltage

Grid resistor

Mean anode current

Mean grid current

Peak cathode current

Peak anode current

Peak grid current

Anode dissipation

Grid drive power

Grid dissipation

Anode efficiency

Power output (amplifier)

Power output (oscillator)
at 100%, transfer efficiency

Power output (oscillator)
at 859, transfer efficiency

TYPICAL OPERATION—Maximum operating conditions

Va
VE
v .
Rﬂg

Ia(av)
lg@av)
Tk(pk)
la(pk)
1g(pk)
Pa

Pout

Pout

40
-220
280

175

620

130
30
20
10

630

1-5

Class C—single-phase full-wave rectified (no smoothing).

Anode voltage

Bias voltage

Positive grid voltage

Grid resistor

Mean anode current

Mean grid current

Peak cathode current

Peak anode current

Peak grid current

Anode dissipation

Grid drive power

Grid dissipation

Anode efficiency

Power output (amplifier)

Power output (oscillator)
at 1009, transfer efficiency

Power output (oscillator)
at 859, transfer efficiency

Pou:
Poue

Pout

Mean
3-8
=140
184
16
460
89
19
14
05
650
23
7
70
15

15
13

MOUNTING POSITION—Vertical, anode upwards

AN ODE—External

BASE—Special

241

Peak
60

3-0

2SS > >

k
kw

3
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Woater Cooled Triode 15P12

OPERATING INSTRUCTIONS

Installation

This valve should be mounted vertically with anode upwards. Connections should

always make good electrical contact to prevent overheating of pins and seals, particularly
by r.f. currents.

It is essential that connection be made to both grid pins when running at high
frequencies, to reduce current taken by each pin.

The valve must be protected against excessive vibration and shock.

Cooling

Water cooling is required for all conditions of service including filament dissipation
alone.

The minimum water flow for maximum output is 1 litre/min. The hose connecting
the water supply to the valve should not be less than 20 ft long, this also applies to the
return hose. Lengths shorter than 20 ft. will result in loss of power.

Cold water should be fed into the lower end of the copper spiral and the outlet tem-
perature from the top of the spiral must not exceed 60°C.

A low velocity air blast directed on filament and grid pins is recommended when running
at full power at the higher frequencies.

Operation

The operating data, list conditions for maximum output for respective classes of service
at the relevant anode voltage.

Linear interpolation between anode voltage steps is admissible. As these conditions
utilize some or all of the maximum valve ratings, close control of conditions has to be
maintained.

In Class C Self Oscillator service precautions should be taken against excessive mains
voltage variation. Current overload trips should be included in anode and grid circuits
as well as an under current trip in the grid circuit.

In industrial r.f. heating it is not usual that all precautions can be taken, and under these
conditions, some reductions in operating conditions have to be made so that widely
fluctuating loads, poor h.t. regulation and mains variations can be accommodated. Each
type of variation brings its own problems and no set rules are practicable.

August, 1962 Page 3, Issue 1
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15P12 Water Cooled Triode
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All dimensions in millimetres unless otherwise shown.
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Woater Cooled Triode 15P12

o Y CONSTANT CURRENT CHARACTERISTICS
11 TTTTTTTTTTT T L o
A ANODE CURRENT —— |}
1S, GRID CURRENT — ——_[ |3
- [
600+ § : :
T3 CONSTANT GRID CURRENT (A)_]
EEy -2 A1 T
15 C70Y 10331
s00|of AR ik B,
| > 1y 4 P4 0.8
1] PANNZ4ED4 -
LTI LY 297
| I/ \‘r ,/ V11471 14 0.6
4001 \(‘ TS
Vi o - .
(\ U :s." i >< B X 0151
” ;
: v P o ¢> e A O 40 3
L 5 Pa ‘/ .
300 LT MEPAND S — I
/ A ~ T
FIN L SSF P \ 140.2
LD PSS >
= L~ - el
Py 20071 Iy = N P 015
< e \\ -t fa v
AP NUBE ST N ~4-0
1e S - ’_ =11 \\ ™~ > O'I.
s 0o Pl - === N3.5
-~ Ptx —+ -~ N N 30
S EAPESS T 0.05
E e T ~ 25
o o b e ~ ~ . =t
> ™~ N NN ™~ 2.0
Q ~ T~ ~ T
S P Tt !5
-100 B = IIC;
N | |
T TS T
“ h T~ 0'5
—200 <
~ N LI
~ o1
CONSTANT ANODE CURRENT (A) |
-300 0.01
A _
4oo° | 2 3 4 5 6 7 8
ANODE VOLTAGE (kV)
August, 1962 Page 5, Issue 1

Associated Electrical Industries Limited

Radio Components Department
Tel: GERrard 9797



15P12 Woater Cooled Triode @

WATER FLOW/DISSIPATION CHART
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EDISWAN 19V12

I5Vi2

VAPOUR COOLED TRIODE
Directly heated

TENTATIVE

GENERAL

The 15V12 is a directly heated vapour cooled triode intended for use in r.i. heating
equipment. It has a thoriated tungsten filament and a maximum operating frequency
at full ratings of 60 Mc/s.

RATING

Filament Voltage V§ 63 "
Filament Current I 325 A
Maximum Anode Voltage Va(max) 70 kv
Maximum Anode Dissipation Pa(max) 13 kW
Maximum Operating Frequency at Full Ratings f(max) 60 Mc/s

INTER-ELECTRODE CAPACITANCES

Grid/Filament cg-f 13 pF
Anode/Grid Ca-g " pF
Anode/Filament ca-f 06 pF
CHARACTERISTICS

Anode Voltage Va 40 kv
Anode Current la 190 mA
Mutual Conductance gm 51 mA)V
Amplification Factor n 22

TYPICAL OPERATION—Maximum operating conditions per valve
Class B1 audio amplifier—push pull operation

Anode Voltage Va 60 kY
Anode Current R.M.S. la(r.m.s.) 06 A
Power Input Pin 22 kW
Power Output Pout 09 kW
™~ Anode Dissipation Pa 13 kW
Anode Efficiency 40 %
Negative Grid Bias Voltage Vg =225 4
Peak Signal Voltage Vsig(pk) 225 v
February, 1962 ADVANCE DATA, Page 1
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15V12 EDISWAN

15VI2

VAPOUR COOLED TRIODE
Directly heated

TENTATIVE

TYPICAL OPERATION—Maximum operating conditions
Class C—single phase full wave (no smoothing)

Mean R.M.S. Peak

Anode Voltage Va 3-8 4+25 60 kv
Negative Grid Bias Voltage Vg -80 v
Positive Grid Voltage Vsig 154 Vv
Grid Resistance Rg 07 kQ
Mean Anode Current la(av) 730 mA
Mean Grid Current 'ggav) 120 mA
Peak Cathode Current ik(pk) 2:5 2-8 40 A
Peak Anode Current ia(pk) 19 A
Peak Grid Current ig(pk) 0-6 A
Anode Dissipation Pa 13 kW
Grid Drive Power 30 w
Grid Dissipation Pg 20 w
Anode Efficiency 61 %
Power Output (amplifier) Pout 21 kW
Power Output (oscillator)

at 1009, Transfer Efficiency Pout 21 kw
Power Output (oscillator)

at 859, Transfer Efficiency Pout 1-8 kW

TYPICAL OPERATION—Maximum operating conditions
Class C—3-phase rectified or d.c.

Anode Voltage Va 40 5-0 60 kv
Negative Grid Bias Voltage Vg -140 -220 -300 v
Positive Grid Voltage Vsig 270 270 270 v
Grid Resistance Rg 553 982 1400 Q
Mean Anode Current la(av) 1068 993 930 mA
Mean Grid Current Ig(;v) 253 224 204 mA
Peak Cathode Current ik(pk) 40 4-0 40 A
Peak Anode Current ia(pk) 30 30 30 A
Peak Grid Current ig(pk) 10 10 10 A
Anode Dissipation Pa 13 1-3 13 kW
Grid Drive Power 104 100 108 w
Grid Dissipation Pg 60 50 48 w
Anode Efficiency 69 73 76 %
Power Qutput (amplifier) Pout 29 36 42 kW
Power Qutput (oscillator)

at 1009, Transfer Efficiency Pout 2-8 35 41 kW
Power Output (oscillator)

at 85%, Transfer Efficiency Pout 2:4 30 35 kW
February, 1962 ADVANCE DATA, Page 2
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EDISWARN 15V12

f\

i5VI2

VAPOUR COOLED TRIODE
Directly heated

TENTATIVE
DIMENSIONS
Maximum overall length 200 mm
Maximum diameter 80 mm

MOUNTING POSITION—Vertical, base up

BASE—Special

Operating Instructions

Installation

The valve should be mounted vertically with anode downwards in a specially designed
boiler (type LM287). Connections should always make good electrical contact to prevent
overheating of pins and seals, particularly by r.f. current.

It is essential that connections be made to both grid pins when running at higher
frequencies so as to reduce current taken by each pin.

Cooling

The valve is immersed in water and at the higher frequencies, a low velocity air blast
must also be directed on to the filament and grid pins.

Operation

The operating data list conditions for maximum output for respective classes of service
at the relevant anode voltage.

Linear interpolation between anode voltage steps is admissible. As these conditions
utilize some or all of the maximum valve ratings, close control of conditions has to be
maintained. In Class C self oscillator service precautions should be taken against excessive
mains voltage variations. Current overload trips should be inciuded in anode and grid
circuits as well as an under current trip in the grid circuit.
In industrial r.f. heating it is not usual that all precautions can be taken, and under these
ﬁ conditions some reductions in operating conditions have to be made so that widely
fluctuating loads, poor h.t. regulation, and mains variations can be accommodated.
Each type of variation brings its own problems and no set rules are practicable.
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Forced Air Cooled Triode 16412

TENTATIVE

GENERAL

The 16J12 is a directly heated forced air cooled triode. It has a thoriated tungsten
filament and is intended for use in transmitting equipment. The filament is suitable for
direct switching.

RATINGS

Filament voltage Vi 8:04-5%V
Filament current I 26 A
Maximum d.c. anode voltage Va(max) 75 kV
Maximum peak cathode current ik(pk)max 60 A
Maximum anode dissipation Pa(max) 30 kW
Maximum operating frequency max 40 Mc/s
MOUNTING POSITION—Vertical, base upwards

CHARACTERISTICS

Anode voltage Va 7 kY
Anode current Iy 400 mA
Mutual conductance gm 65 mA/V
Amplification factor m 55

AN ODE—External

BASE—Special

August, 1962 Page 1, ADVANCE DATA
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16412

Forced Air Cooled Triode
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EDISWAN 16P12
16P12
WATER COOLED TRIODE
Directly heated
TENTATIVE

GENERAL
The 16P12 is a directly heated, water cooled triode with
integral cooling. It has a thoriated tungsten filament and is
intended for use in induction heating equipment. The
filament is suitable for direct switching.
RATING
Filament Voltage \%i 80+5% V
Filament Current I 260 A
Maximum d.c. Anode Voltage Va(max) 8:0 kv
Maximum Peak Cathode Current ik(pk)max 60 A
Maximum Anode Dissipation Pa(max) 3:0 kW
Maximum Operating Frequency

(Limited by water connections) f(max) 10 Mc/s

(Limited by valve) f(max) 40 Mc/s
INTER-ELECTRODE CAPACITANCES
Anode/Grid Ca-g 11-5 pF
Grid/Filament cg-f 14-5 pF
Anode/Filament ca-f 0-8 pF
CHARACTERISTICS
Anode Voltage Va 50 kv
Anode Current la 400 mA
Mutual Conductance gm 7-5 mAJV
Amplification Factor B 24
DIMENSIONS
Maximum Overall length 211 mm
MOUNTING POSITION—Vertical, base upwards
ANODE—External
BASE—Special
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16P12 @ EDISWAN

16P12

WATER COOLED TRIODE
Directly heated

TENTATIVE
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EDISWAN 16P12

16P12

WATER COOLED TRIODE
Directly heated

TENTATIVE

CHARACTERISTIC CURVES: Vg/Va
CONSTANT CURRENT CHARACTERISTICS
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16P12 EDISWAN

16P12

WATER COOLED TRIODE
Directly heated

TENTATIVE

WATER FLOW/DISSIPATION CHART
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EDISWAN

16P13

16P13

WATER COOLED TRIODE

GENERAL

Directly heated
TENTATIVE

The 16P13 is a directly heated Water Cooled Triode with
integral cooling and union connectors. It is intended for
use as an R.F. Oscillator in eddy current heating apparatus, etc.

This valve is the water cooled version of the

SA1500 and

is identical to the 16P12 except that it has unions attached
to the ends of the water cooling tube. The thoriated tungsten
filament is suitable for direct switching.

RATING

Filament Voltage
Filament Current

Maximum Ancde Voltage (D.C.)
Maximum Peak Cathode Current
Maximum Anode Dissipation

Maximum Operating Frequency
(Limited by water connections)

Maximum Operating Frequency

(Limited by valve)

\%i 80+5% V
If 26 A
Va(max) 8 kv
lk(pk)max 6 A
Pa(max) 3-0 kW
f(max) 10 Mc/s
f(max) 40 Mc/s

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid
Anode/Filament
Grid/Filament

DIMENSIONS

Maximum Overall Length

Ca-g 115
Ca-f 08
Cg-f 14-5
211 mm

UNION CONNECTORS—to suit £* o.d. Tube to BS2051.

MOUNTING POSITION—Vertical with base up.

December, 1961
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16P13 @ EDISWAN

16P13

WATER COOLED TRIODE
Directly heated

TENTATIVE
CHARACTERISTICS
Anode Voltage Va 5 kY
Anode Current la 400 mA
Mutual Conductance gm 7-5mA/v
Amplification Factor ® %
ANODE—External.
BASE—Special.
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EDISWAN @ 16P13

16P13

WATER COOLED TRIODE
Directly heated

TENTATIVE

0-375"(9-525mm) Dia.

25mm (approx)

" To end of nipple.

— i
ISmm min.  1Bmm max.
SR
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EDISWAN ES833

ES833
RADIATION COOLED TRIODE

GENERAL,

The ES.833 15 a high mu triode particularly suitable for uss
&s an R.F. Power Amplifier, Oscillator or Class B modulator.

The snode and grid connsctions are brouzht out at the top
and are taken through metal to glhss seals to heavy current
terminals. As a result of this construction the vzlve 1s
exceptionally efficient at higher radto frequencies snd may
be operated undsr cless 'C' CW conditions &t 2 maximum input
of 1.8 kW at frequencies up to 30Mcs, with forced air cool- —
ing. At recduced input rating 1t i1s possible to operate
the valve as high as 75Mcs.

RATING
Filament Voltage (volts) Ve 10.0
Filament Current (ampse) Ig 10.0
Meximum Anode Volteage (volts) Va(max) « 3,000
Maximum Anode Dissipation (watts) ¥ (max) * 300
) Amplification Factor A 3%

¥aximum Operating Frequency at
Full Rating $ 30 Mc/8

e Ths Maximum Anode Voltage may be increased
to 4,000v, and the Anode dissipation to
400w providing the valve is forced-air
cooled at a rate of 40 cu.ft/min., on top e
of bulb between anode and grid seals,
directed through a 2" nozzle.

$ At higher frequencies the maximum permis-

sible anode voltages and inputs must be
reduced.

INTER-ELECTRODE CAPACITANCES

Anode/Grid (ppF) Ca-g1 6.3
Anode/Filamsnt (puF) Ca-t 8.5
Grid/Filament (ppF) B1-t 12.3
DIMENSIONS

i S e v i me

o
Approximate Nett Weight (1ba;
Approximate Packed weight (1bs

MOUNTING POSITION =~ Vertical

indicates a change <=
December, 1961 Issue 1, Page 1
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ES833 @ EDISWAN

ES833
RADIATION COOLED TRIODE

ANODE TERMINAL
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EDISWAN @ ES833

ES833
RADIATION COOLED TRIODE

AVERAGE CHARACTERISTIC CURVES
ANODE CURRENT (N AMPS
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ES833 EDISWAN

ES833
RADIATION COOLED TRIODE

AVERAGE CHARACTERISTIC CURVES: Ig/V,
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EDISWAN ESA1002

ESAI1002
FORCED AIR COOLED TRIODE

GENERAL

The ESA1002 is a forced air cooled triode having a directly
heated thoriated tungsten filament. It has a maximum anode
dissipation of 12 kW and a maximum anode voltage rating
of 10 kV, the maximum operating frequency at full rating
being 40 Mc/s.

RATING
Filament Voltage (volts) Vi 8-0
Filament Current (amps) I 124
Maximum Anode Voltage  (kV) Va(max) 10-0
Maximum Anode Dissipation (kW) Pa(max) 12.0
Maximum Cathode Current

(Peak) (amps) Ik(max)pk 33-0
Maximum Grid Dissipation (watts) Pg(max) 800
Mutual Conductance (mA/V)  gm 35
Amplification Factor © 28
Anode Impedance (ohms) ra 800
Maximum Operating

Frequency (full rating) (Mc/s) f(max) 40
Maximum R.F. Power

Output (kW) Pout 35

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid ca-g1 40
Anode/Filament ca-f 1.3
Grid/Filament cgl-f 56

December, 1961 Issue 1, Page 1
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ESA1002 @ EDISWAN

ESA1002
FORCED AIR COOLED TRIODE

AIRFLOW—400 cu. ft. min.

DIMENSIONS
Maximum Overall Length  (ins) 133
Maximum Diameter (ins) 74
Approximate Nett Weight (lbs) 28
Approximate Packed
Weight (Ibs) 84
December, 1961 Issue 1, Page 2
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EDISWAN @ ESA1002

ESA1002

FORCED AIR COOLED TRIODE

All dimensions in mm unless stated otherwise.
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EDISWAN

ESA1002

ESA1002

FORCED AIR COOLED TRIODE

:1a/Va

TYPICAL CHARACTERISTIC CURVES
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EDISWAN ESA1002

ESA1002
FORCED AIR COOLED TRIODE

TYPICAL CHARACTERISTIC CURVES : Ig/Va
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Forced Air Cooled Triode ESA1500

GENERAL

The ESA1500 is a forced air cooled triode having a directly heated thoriated tungsten
filament. Itis intended for use in induction and dielectric heating equipment.

RATINGS*

Filament voltage Vi 8-0 v
Filament current Ig 26t A
Maximum anode voltage Va(max) 60 kV
Maximum anode dissipation Pa(max) 30 kW
Maximum peak cathode current ik(pk)max 60 A
Maximum operating frequency at maximum ratings fmax 40 Mc/s
Minimum air flow for maximum dissipation 300 ft3/min

* Limiting values are absolute values.

+ The filament is suitable for direct switching without additional current limitation in the
circuit.

INTER-ELECTRODE CAPACITANCES

Anode/grid Cag 185 pF
Anode/filament Cai 0-8 pF
Grid/filament Ce-f 145 pF
CHARACTERISTICS

Anode voltage Va 50 kV
Anode current la 400 mA
Anode impedance ra 3-2 k2
Mutual conductance Em 75 mA/vV
Amplification factor n 24
Perveance 0:56 mA/V?
COOLING

This is by forced air blast, and should be employed for all conditions of valve service,
including filament dissipation only.

It is recommended that a minimum air flow of 300 ft3/min at maximum power output
be used. Direction of flow is through the anode cooler and over the glass bulb.

At the higher frequencies grid connectors should be designed to assist cooling, and both
connections should be made to reduce the current taken by each pin.

Care should be taken to ensure all connections to the valve make good electrical contact
to avoid overheating pins and seals.

August, 1962 Page 1, Issue 1
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ESA1500 Forced Air Cooled Triode

TYPICAL OPERATION (See * Notes " below)

Anode voltage Va, 50 60 kv
Mean anode current laay) 1-55 15 A
Mean grid current lg(av) 145 135 mA
Bias voltage Ve 250 350 v
Bias resistor Rg 175 2+6 kQ
Peak cathode current ik(pk) 60 60 A
Peak anode current ia(pk) 5-0 50 A
Peak grid current ig(pk) 1-0 1-0 A
Anode dissipation Pa 2-5 2:5 kW
Grid dissipation Pg 70 65 w
Anode efficiency 69 72 oL
Power output (oscillator) Pasut 53 63 kw
Power output at 85%, transfer efficiency P 45 5:35 kW
NOTES

The typical operating conditions given, are for valve service as a class C self oscillator
and are calculated assuming a d.c. or three-phase full-wave rectified anode voltage. Where
conditions of service make the valve liable to excessive mains variation, poor regulation
of supplies, or power supplies with a high peak to mean ratio, care should be taken to see
that the limiting values are not exceeded.

It is recommended that a protective resistance of 10Q/kV be connected between the
h.t. supply and the valve anode to avoid damage to the valve in the event of intermittent
flash over.

Some cases (e.g., intermittent operation where the duty factor is suitable) allow increased
anode dissipation and peak cathode current. Each case should be treated on its merits
and more information on this type of duty may be had on request.

MOUNTING POSITION—Vertical, anode down

BASE—Special

Page 2



EDISWAN

ESA5000

ESA5000
FORCED AIR COOLED TRIODE
(Previously EHA.5000)

GENERAL

The ESA5000 is a three electrode valve designed for use asa <=

Radio Frequency Amplifier or Oscillator. The anode is fitted
with a special radiator and cooling is obtained by forced air.
The design minimises lead inductance and this valve Is parti-
cularly suitable for use in R.F. heating equipments. It is
the direct equivalent of the American type 889R.

RATING

Filament Voltage (volts) Vf 11-0
Filament Current (amps) I 125
Maximum Anode Voltage (volts) Va(max) 8,500
Maximum Filament Emission (amps) Fem 9 <«
Maximum Anode Dissipation (kW) Wa(max) 5-0
Mutual Conductance (mA/VY) €m *10
Amplification Factor " * 20
Anode Impedance (ohms) ra *2,000
Maximum Operating Frequency at

full rating t 25 Mc/s

* Taken at V,=5,000v ; I3=1,000mA.
t At higher frequencies the maximum permissible
anode voltages and inputs must be reduced.

INTER-ELECTRODE CAPACITANCES

Anode/Grid (npeF) Ca-g| 207
Anode/Filament (;,,,F) caf 2:5
Grid/Filament  (yuF) 8§ 19-5

AIR FLOW (MAIN)

500 cubic feet per minute. In addition, 15 cubic feet per
minute should be directed on to the seals.

DIMENSIONS

Maximum Overall Length  (mm) 298-5
Maximum Diameter (mm) 192-0
Approximate Nett Weight (Ibs) 340
Approximate Packed Weight (Ibs) 72:0

MOUNTING POSITION—Vertical.

December, 1961

Associated Electrical Industries
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ESA5000 EDISWAN

ESA5000

FORCED AIR COOLED TRIODE
(Previously EHA.5000)

FILAMENT
POST

(sHORT) , % DIA. SCREW

TERMINAL

ANODE LM,
TERMINAL 5" Max,

3';
i)
i . - : g SEMAX:

7.
MAX.
LIFTING HANDLES IN LINE WITH FIL. PINS

ALL DIMS IN ins UNLESS
STATED OTHERWISE
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EDISWAN

ESAS5000

ESA5000
FORCED AIR COOLED TRIODE
SUPPORT TYPE G.C.4.

r?, ‘ = METAL COVER
GLASS CYLINDER : ) :
DWG No MD 1181 || 4 HOLES EQUALLY

i SPACED 3'DIA.
8aty ‘

24

~=— 5-8 M.M. WALL

i 4'APPROX

)
I
{'APPROX

—=—F====n

NOTE THIS SUPPORT IS USED WHEN VALVE IS OPERATED

IN AN INVERTED POSITION

ALL DIMS'IN ins UNLESS
STATED OTHERWISE
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ESA5000

EDISWAN

ESA5000

FORCED AIR COOLED TRIODE

SUPPORT TYPE G.C.3.

METAL COVER
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ESA5000

EDISWAN

ESA5000

FORCED AIR COOLED TRIODE

(Previously EHA5000)

la/Va

AVERAGE CHARACTERISTIC CURVES:

(Vf=11 Volts A.C.)
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ESA5000 EDISWAN

ESA5000
FORCED AIR COOLED TRIODE
(Previously EHA5000)

CHARACTERISTIC CURVES : lg/Va
(Vi=11 Volts A.C.)
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EDISWAN @ ESA5000

ESA5000
FORCED AIR COOLED TRIODE
(Previously EHA5000)

AVERAGE CHARACTERISTIC CURVE: If/Vf
(Cold resistance=0.0003 Q)

200
(IS
—t =
=
12
. | D
(V]
1=
150 : E
[ |5
l
P
100 <
/,4
/f
¥
/
/
s
50
FILAMENT VOLTAGE(V)
° ol =i si=]
o 5 B} 10 15
December, 1961 Issue 1, Page 7
Associated Electrical Industries Limited
Electronic Components Division

Tel.: GERrard 9797



ESA5000 EDISWAN

ESA5000
FORCED AIR COOLED TRIODE
(Previously EHA5000)

CHARACTERISTIC CURVE: lem/Vf
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EDISWAN

ESV1002

ESV1002
VAPOUR COOLED TRIODE

GENERAL

The ESV1002 is a Vapour Cooled Triode having a directly
heated thoriated tungsten filament. It has a maximum anode
dissipation of 25 kW, and a maximum anode voltage rating
of 10 kV, the maximum operating frequency at full rating
being 10 Mc/s.

RATING

Filament Voltage (volts) \%i 80
Filament Current (amps) I 124
Maximum Anode Voltage (kV) Va(max) 11
Maximum Grid Bias Voltage  (volts) Vg1 —1200%
Maximum Anode Dissipation (kW) Pa(max) 25¢%
Maximum Cathode Current  (amps) Ik(max) 33t
Maximum Grid Dissipation (watts) Pg(max) 800t
Mutual Conductance (mA/Y)  gm 35
Amplification Factor n 28
Anode Impedance (ohms) ra 800
Maximum Operating Frequency (Mc/s) f(max) (abs) 10%*
Maximum R. F. Power Output (kW) out 60

* Limited by the boilers and boiler’s condensers.
The maximum operating frequency may not be increased
by operation at reduced ratings.

t Absolute maximum values which must not be exceeded.

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid ca-g1 40
Anode/Filament Ca-f 1-3
Grid/Filament cg1-f 56
DIMENSIONS

Maximum Overall Length (ins) 14
Maximum Diameter (ins) 6%
Approximate Nett Weight (Ibs) 36
Approximate Packed Weight  (Ibs) 92

December, 1961 Issue 1, Page 1
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ESV1002

EDISWAN

ESV1002
VAPOUR COOLED TRIODE

TYPICAL OPERATION—Class C R.F. Amplifier and

Oscillator.

Anode Voltage (kV) Va 6 8 10
Grid Bias Voltage  (volts) Vgq —300 —400 —450
Grid Positive

Voltage (Peak)  (volts) Ve1(pk) +520 4520 4520
Grid Bias Resistor  (ohms) Rg1 254 380 455
Mean Anode

Current (amps) la 762 7.2 7-68
Mean Grid Current (amps) Ig1 1-18* 1.06% 0-99*
Grid Drive r.m.s.

Voltage (volts) Vg1 (rms) 580 650 685
Peak Cathode

Current (amps) lk(pk) 33 33 33
Anode Dissipation (kW) Pa 116 121 164
Grid Drive Power (watts) Pdr 870% 875* 860+
Grid Dissipation  (watts) pg1 516* 453% 415+
Anode Efficiency % 72 76-4 786 786
Anode Output

(Amplifier) (kW) Pout 35 45-4 60-4
Anode Output

(Oscillator) (kW) Pout 29 378 505
Angle of Anode

Current flow (degrees) 6, 163 162 166
Minimum Convection

Cooler area (sq. ft.) 98 102 134

Minimum Water  (litres/min
Flow (Water at 20°C
Cooled Types)  inlettemp.) 4 41 54

* Approximate values. With lamps as the grid resistor and
normal HT regulation, grid dissipation should not rise by
more than 259, at } full load anode current.

See “Application Notes on the use of Vapour Cooled Valves.”
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EDISWAN @ ESV1002

ESV1002

VAPOUR COOLED TRIODE
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EDISWAN

ESV1002

VAPOUR COOLED TRIODE

TYPICAL CHARACTERISTIC CURVES : I3/Va
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EDISWAN @ ESV1002

ESV1002
VAPOUR COOLED TRIODE

TYPICAL CHARACTERISTIC CURVES : Ig/Va
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EDISWAN

ESV1500

ESVI1500

VAPOUR COOLED TRIODE

GENERAL

The ESV1500 is a Vapour Cooled Triode,

heated thoriated tungsten filament.

having a directly
It has a maximum anode

dissipation of 5 kW and a maximum anode voltage rating of
8 kV, the maximum operating frequency at full rating being

10 Mc/s.
RATING
Filament Voltage (volts) V¢ 80
Filament Current (amps) If 260
Maximum Anode Voltage  (kV) Va(max) 80
Maximum Anode Dissipation (kW) Pa(max) 5.0
Maximum Filament

Emission (Peak) (amps) Ik(max)pk. 80
Maximum Grid Dissipation (watts) Pg(max) 150
Mutual Conductance (mA)V)  gm 7:5
Amplification Factor m 24
Anode Impedance (ohms) ra 3,200
Maximum Operating

Frequency (Full Rating)  (Mc/s) f(max) 40
Maximum Operating

Frequency (Reduced

Rating) (Mc/s) f(max)abs. 80
Maximum R.F. Power

OQutput (kW) Pout 80
INTER-ELECTRODE CAPACITANCES (pF)
Anode/Grid Ca-g "
Anode/Filament Caf 1
Grid/Filament cg-f 15

December, 1961 Issue 1, Page 1
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ESV1500

EDISWAN

ESVI1500
VAPOUR COOLED TRIODE

DIMENSIONS
Maximum Overall Length  (ins)
Maximum Diameter (ins)

Approximate Nett Weight (ibs)
Approximate Packed Weight (Ibs)

OPERATION

91

10
47

See  Application Notes on the use of Vapour Cooled Valves X

December; 1961
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EDISWAN @ ESV1500

ESVI500
VAPOUR COOLED TRIODE

-————4?5"—-—‘

At

FILAMENT PINS

e
Lt

All dimensions in mm unless otherwise stated
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EDISWAN

ESW5000

ESW5000
WATER COOLED TRIODE
(Previously EHW5000) o

GENERAL
The ESW 5000 1s a directly heated three electrode power valve <
designed for use as a radio - frequency emplifier, oscilletor
or Class ‘B modulator. It 1s an exact equivalent to the
American GL.889.
RATING
Filement Voltage (volts) Ve i
Filament Current (amps) Ip 125
Vaximum Anode Voltage (volts) Va(max) 8,500
Maximum Filament Emission (amps) Fem 9 -
Vaximum Anode Dissipation (k.W.) wa(max) 5
Mutuel Conductance (mA/NV) &n 10
Amplification Factor R 20
Anode Impedance (ohms) s 2,000
Maximum Operating Frequency

at full rating 25 Mc/s
R.F. Power Output (kW) Pout 10
INTER-ELECTRODE CAPACITANCES
Anode/Grid (ppr) Cacg1 20.7
Anode/Filament (ppF) Ca-g 2.5
Grid/Filament  (ppF) Coi-r 19.8
Water Flow (MAIN) 3 - 6 gallons per minute
AIR FLOW 15 cubic feet per minute should be directed on to

sezals.
DINENSIONS
Vaximum Overall Length (mm) 267
Meximum Diameter (mm) 920
Indicates a change g

December, 1961
Associated Electrical Industries Limited

Electronic Components Division
Tel.: GERRARD 9797
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ESW5000 (AED) EDISWAN

ESWS5000
WATER COOLED TRIODE
(Previously EHWS5000) o=

FILAMENT PINS, ‘ /GR‘D PINS
\_ ALL PINS ONS$Smm. PITCH

DIAMETER CIRCLE

e
& iT "
i
) =) o
GLASS 3-54 —_

1 % ]

1

i !

.- J

-e-ossi—‘

All dimensions in mm. unless otherwise stated

i 8
]
—

B

Indicates a change<€=
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EDISWAN ESW5000

ESWS5000
WATER COOLED TRIODE
(Previously EHW5000)

AVERAGE CHARACTERISTIC CURVES

ANQDE VOLTAGE kV

" ~

< '
ANODE CURRENT IN AMPS

~ ° i
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ESW5000 ) EDISWAN

ESW5000
WATER COOLED TRIODE
(Previously EHWS5000)

AVERAGE CHARACTERISTIC CURVES: I5/Va
(Vf=11 Volts A.C.)
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EDISWAN ESW5000

ESW5000
WATER COOLED TRIODE
(Previously EHW5000)

CHARACTERISTIC CURVES: Ig/V,
(Vf=11 Volts A.C,)
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ESW5000 @ EDISWAN

ESW5000

WATER COOLED TRIODE
(Previously EHW5000)

AVERAGE CHARACTERISTIC CURVE: If/V¢
(Cold. resistance =0.0003 Q)
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EDISWAN @ ESW5000

ESW5000
WATER COOLED TRIODE
(Previously EHW5000)

CHARACTERISTIC CURVE: lem/V§
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EDISWAN

V1505

V1505
RADIATION COOLED TRIODE

GENERAL

The V.1505 is a Directly Heated Thoriated Filament Triode
suitable for operation as a3 Power Amplifier or Cscillator
at frequencies up to 1.5 Vc/s.

RATING )
Filement Voltage (volts) Ve 14
Filament Current (amps) Ip 6.5
Maximum Anode Voltage (volts) Vs 3,000
Maximum Filament Emission (amps) Fom 4
Yaximum Anode Dissipation (watts) ¥y 276
Vutual Conductance (ma/V) g * 8
Amplification Factor p e 16
Anode Impedance (ohms) e e 2,000
Meximum Operating Frequency at

Full Rating 1.5 Mc/s
Audio Power Output 800 watts

out
(2 valves)
» Teken at Vg = 2,000 volts; Iy = 150 m/A
INTER-ELECTRODE_CAPACITANC
Andde /Grid (pprF) Ca-gl 18
Anode/Filament (ppF) Co-t 9
Grid/Filament (ppF) Coy-t 14
DIVENSIONS
Vaximum Overall Length mchos; 12.5
Vaximum Overall Diameter (inches 3.54
BASE P 1410
-
BAX 4328

STARED OTHERWISE

December, 1961
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V1505 @ EDISWAN

V1505
RADIATION COOLED TRIODE

0-—-- __T
e 655 max
1025 645mm
P
I27!025U U U ZZZ

375 DIAPINS

ALLDIMS INmm.UNLESS = °'
STATED OTHERWISE
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EDISWAN @ V1505

V1505
RADIATION COOLED TRIODE

GRID CURRENT (AMPS)
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V1505 @ EDISWAN

V1505
RADIATION COOLED TRIODE

ANODE CURRENT (AMPS)
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(i.e., Valves with an anode dissipation
less than 100 w)



Low Power Valves

Condensed Data on Replacement Types

Vhor Vi Iy or I Va(max) : Vg2(max) Pa(max)

Type Description gm .
V) (A (kV) V) (W) [((mA/V)
6F32 R.F. Pentode | 63 063 025 200 4-5 335 | —
Base Connections 1 (2) 3) (4) (5) (6) (7) 8) (TC) 7
BO7 h k a 9] ) M NP h 84
|
11E2 Beam Power Amplifier 6-3 09 12:5 550 5-0 — —
Base Connections (1) (2 (3) &) () 6 (7)) (¢ (C
10 NP h NP 8 84 NP h k a
|
AC/SP3/RH  H.F. Pentode 4-0 1-0 0-25 250 — 7-5 —
Base Connections M @ G & 6 6 @ (1o -
B7 M a 83 h h k 8, 84
ES75H Radiation Cooled Triode 10 42 | 10 — 75 34 1
Base—special
ESW205 ! Radiation Cooled Triode 10 6-0 ‘ 2-0 — 100 5-0 70
Base—special
ESWS50I | Radiation Cooled Triode 60 4-0 15 |~ 60 13 8-0
Base—B4
| |

V453 | A.F. Pentode 40 065 025 150 — 20 —
Base Connections @ @ G & 6 6 @ @ (10 )
BO7 h k a & & M NP h &

August, 1962
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EDISWAN

6F17

6FI7

MINIATURE PULSE & R.F. BEAM TETRODE
Indirectly heated—for parallel operation

RATING
Heater Voltage (volts) Vh 6.3
Heater Current (amps) Ih 0.3
Maximum Anode Vcitage (volts) Va(max) €00
Maximum Screen Voltage (volts) Vg2(max) 600
Mutual Conductance (mA/V) Em e 8.3
Maximum Anode Dissipation (watts) Pa t 3.5
Maximum Screen Dissipation (watts) Pg2 0.7
» Tested under pulse conditions and taken
at Va = Vg2 = 250v; Vg1 = -6.25v; Ig=L:gqma.
$ [f used In a can at maximum rating the can
must be matt black both internally and
externally.
INTER-ELECTRODE CAPACITANCES ! q |
Anode/Control Grid (ppF) Ca-gl .03 .033 .05
Anode/Earth (upF) Cout 6.0 21 5.9
Control Grid/Earth (yF) Cin 6.6 7.6 7.5
I Inter-electrode capacitance with holder
capacitance balanced out, but with cylindrical
screen.
9 Total capacitance including Benjamin B7G
holder type 75/828 and cylindrical screen
type 75/832.
[ Total capacitance including Benjamin B7G
holder type 75/663R without cylindrical
screen.
DIMENSIONS
Maximum Overall Length (mm) 54
Maximum Diameter (mm) 19
Maximun Seated Helght (mm) 47.5
Approximate Nett Weight (ozs) 1
Approximate Packed Welight (ozs) 2
MOUNTING POSITICN - Unrestricted.
December, 1961 Issue 1, Page 1
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6F17 EDISWAN

6FI7
MINIATURE PULSE & R. F. BEAM TETRODE
Indirectly heated—for parallel operation

BULB Clear
BASE B7G
Viewed from free end of pins
i
CONNEXIONS \'
[ Pin 1 Control Grid gl |
|
Pin 2 Cathode k |
|
Pin 3 Heater h |
Pin 4 Heater h !
|
Pin 5 Anods a
Pin 6 Beam Plates
Pin 7 Screen Grid g2
December, 1961 Issue 1, Page 2
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EDISWAN @ 6F17

6FI7
MINIATURE PULSE & R. F. BEAM TETRODE

Indirectly heated—for paralle! operation

AVERAGE CHARACTERISTIC CURVES

These curves were taken with a short duration pulse
having a 400 | off to on periad

f220
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X2%]
ANODE AND SCREEN CURRENT INmA
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EEREED i

--40 -3 =3 -5 - =is =
GRID VOLTS
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6F17 EDISWAN

6FI7 <

MINIATURE PULSE & R. F. BEAM TETRODE

Indirectly heated—for parallel operation

AVERAGE CHARACTERISTIC CURVES

These curves were token with o short duration pulse
having o 400:/ off to on period ot vy;=280
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EDISWAN

6F21

6F21
VARIABLE MU H.F. PENTODE
Indirectly heated—for parallel operation

GENERAL

The 6F21 is a miniature based indirectly heated variable
mu. H.F. Pentode. It is intended for use in H.F. or L.F.

Amplifiers having parallel connected heaters.

PR R
Heater Voltage (volts) Vh
Heater Current (amps) Ih
Maximum Anode Voltage (volts) Va(max)
Maximum Screen Voltage (volts) Vg2(max)
Maximum Anode Voltage (volts) Va(max)
Maximum Screen Voltage (volts) Vg2(max)
Mutual Conductance (mA/V) gm
Inner p pgl,g2
Maximum Potential Heater/Cathode

(volts DC) Vh,k(max)

Maximum Anode Dissipation (watts) Pa(max)
Maximum Screen Dissipation (watts) Pg2(max)

* With 5,000 ohms in series with the anode, and
ohms in series with the screen, I3 = 0.

ttVa =250 v; Vg2 =200 v; Vg1 = —2-5 v.

INTER-ELECTRODE CAPACITANCES (pF)

§ ¢
Ancde/Earth  cout 70 81
Gride 1/Earth  ¢jp 47 58
Anode/Grid 1 ca.g1 00078 0-0098

63
0-2

500*

300*

2:5t¢%
30tt

150
30
07

20,000

34

0-0083

December, 1961
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6F21 EDISWAN

6F21
VARIABLE MU H,F. PENTODE

Indirectly heated—for parallel operation

§ Inter-electrode capacity with holder capacity balanced out,
.} Totai capacity with a Benjamin B7G holder type 75/787R.

11} Total capacity with a Benjamin type 75/787R holder and a
perpendicular shield between pins 2, 3 and 6, 7

**Earth denotes the remaining earthy potential electrodes,
heater and shields connected to <athode.

DIMENSIONS
Maximum Overall Length (mm) 545
Maximum Diameter (mm) 19
Maximum Seated Height (mm) 47-5
Approximate Nett Weight (ozs) %
Approximate Packed Weight (ozs) B
MOUNTING POSITION Unrestricted.
TYPICAL OPERATION
Anode Voltage (volts) Vi 250 250
Screen Voltage (volts) Vg2 100 200
Grid Bias (volts) Vgt —05 —-25
Anode Current (mA) la 4.9 7-8
Screen Current (mA) 1g2 1-25 2:0
Mutual Conductance (mA/V) gm 25 25
Grid Bias for Mutual

Conductance of 10 pA/V

(volts) -3
Equivalent Grid Noise Regq

Resistance (KQ) 75
Anode Impedance (MQ) ra 1-2

December, 1961 Issue 1, Page 2
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EDISWAN @ 6F21

6F21
VARIABLE MU H.F. PENTODE

Indirectly heated—for parallel operation

BULB—Clear.
9&5—876.
Viewed from free end of pins

CONNECTIONS

Pin 1 Control Grid g1

Pin 2 Cathode k

Pin 3 Heater h

Pin & Heater h

Pin 5 Anode a

Pin 6 Suppressor Grid and Shield  g3.s

Pin7 Screen Grid g2
December, 1961 Issue 1, Page 3
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6F21 @ EDISWAN

6F21
VARIABLE MU H.F. PENTODE

Indirectly heated—for parallel operation

AVERAGE €HARACTERISTIC CURVES:
la/Vg1 Curves taken at V=250V
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EDISWAN 6F21

6F21
VARIABLE MU H.F. PENTODE
Indirectly heated—for parallel operation.

AVERAGE CHARACTERISTIC CURVES : v,,g(pk) gmi(eff)/Vg
Va=250V  Vgp—200V  Vg3=—0V
fsig=110ke/s Mod. —60% RE—0.1MQ

Initially :
Vg1=25V [3=7.8mA lg2=2.0mA
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EDISWAN

6F33

6F33

SCREENED R.F. PENTODE

Indirectly heated

GENERAL
The 6.F.33 has a short cut-off Suppressor Grid characteristic
which makes it particularly suitable for use in Modulator,
Variable Reactance and Timing Circuits. A diode has been tied
to the suppressor in order to prevent "blocking" when this <
grid 1s-driven positive.
RATING
Heater Voltage (volts) Vh 6.3
Heater Current (amps) In 0.35
Yaximum Ancde Voltage (volts) Va(max) 250
Maximum Screen Voltage (volts) Vg2 (max) 250
Yutual Conductance (mA/V) Zn * 4.35
Inner p 4 el g2 -« 38
Maximum Anode Dissipation (watts) Pa(mex) 2.5
Maximum Sereen Dissipatfon (watts) Pep 0.8
Maximum Potential Heater/Cathode

(volts DC) vh-k(max\ 100

» Taken at Vg = 200v; Vgp = 100v;
Vg1 = -1.6v; Vgg = OV,
# 1.ee Sggg with I, constant.
gl
INTER-ELECTRODE CAPAC ITANCES ) H
Anode/Eavth () Cout 4.5 5.6
hnode/Control Grid (ppr) Va-gl ‘0,01 0.012
Control Grid/Zarth (ppF) Cin 7.3 8.4 <
Suppressor Grid/Eartk (ppF) Cg3-E 10.0 2.1 =
2 Veasured with Benjamin cylindrlcai sgreen type
75,832, but holder capacity balamoed out.
$ Including capacity of Benjamin B7G holder type
75 /833 and screen type 76/8

DIMENSIONS
Maximum Overall Length gmm 54
Maximum Diameter mm 19
Maxim’m Seated Height (mm 48,6
Approximate Nett Weight éozs %+
Approximate Packed Weight (ozs %
MOUNTING POSITION - Unrestricted.

December, 1961
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6F33

EDISWAN

6F33

SCREENED R.F. PENTODE

Indirectly heated

BULB Clear
BASE
Viewed from free end of pins
CONNECTIONS
Pin 1 Control Grid gl
Pin 2 Cathode k
Pin 3 Heater h
Pin 4 Heater h
Pin § Anode a
Pin 6 Suppressor Grid g3
Pin 7 Screen Grid g2

December, 1961
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EDISWAN 6F33

6F33

SCREENED R.F. PENTODE
Indirectly heated

CHARACTERISTIC CURVES OF AVERAGE

Curves taken ot V= 200V.
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6F33

EDISWAN

6F33

SCREENED R.F. PENTODE
Indirectly heated

CHARACTERISTIC CURVES OF AVERAGE

Curves taoken at ¥, =200V.

= Anode Current
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------ Screen Current
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EDISWAN @ 6F33

6F33

SCREENED R.F. PENTODE
Indirectly heated

CHARACTERISTIC CURVES OF AVERAGE

Curves token ot |, =200V.
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6F33 @ EDISWAN

6F33

SCREENED R.F. PENTODE
Indirectly heated

CHARACTERISTIC CURVES OF AVERAGE

Curves taken ot i =200V
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EDISWAN

6P17

6PI17

OUTPUT PENTODE
indirectly heated—for parallel operation

TENTATIVE

GENERAL

The éP17 is a miniature based Power Output Pentode
having a maximum anode dissipation of 4.75 watts and its
Suppressor Grid internally tied to the cathode.

It has a maximum operating frequency at full ratings of
100 Mc/s and is intended for use in equipment powered from
AC mains.

RATING
Heater Voltage (volts) Vh 6.3
Heater Current (amps) Ih 0.2
Maximum Anode Voltage (volts) Va (max) 300
Maximum Screen Voltage (volts) Vg2(max) 275
Maximum Anode Dissipation (watts) Pa(max) 4.75%
Maximum Screen Dissipation (watts) Pg2(max) 0.8
Maximum Heater/Cathode

Voltage (volts) Vh-k(max) 150t
Maximum Grid 1/Grid

2 Voltage (DC) (volts) Vg1-g2(max) 300
Maximum Grid 1/Cathode

Voltage (DC) (volts) Vgi-k(max) 100
Maximum Mean Grid 1

Current (mA) Ig1(max) 3.3
Mutual Conductance (mA/V) gm 2.63
Inner Amplification Factor ugl-g2 12%
Maximum Operation Frequency

at full ratings (Mc/s) f(max) 100

* Valve unscreened with adequate ventilation.
t Cathode positive or negative to heater.
} Measured at Va=Vg2=250 V; la=16 mA; Vg1 =—13.5V.

December, 1961
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6P17

EDISWAN

6PI17

OUTPUT PENTODE
Indirectly heated—for parallel operation

TENTATIVE

INTER-ELECTRODE CAPACITANCES (pF)

Grid 1/Earth Cin 4.25
Anode/Earth Cout 6.5
Anode/Grid 1 ca-g1 <0.3

Measured cold with an external screen but with holder
capacity balanced out.

‘“ Earth *’ denotes the remaining earthy potential electrodes,
heater and shields connected to cathode.

DIMENSIONS
Maximum Overall Length (mm) 54.5
Maximum Diameter (mm) 19.0
Maximum Seated Height (mm) 47.5
Approximate Nett Weight (ozs) -
Approximate Packed Weight (ozs) 5
MOUNTING POSITION—Unrestricted.
TYPICAL OPERATION—Class A Power Output.
Anode Voltage (volts) Va 250
Screen Voltage (volts) Vg2 250
Cathode Bias Resistance (ohms) Rk 740
Anode Current (mA) la 16
Screen Current (mA) Ig2 2.4
Power Output for 109 Total

Harmonic Distortion (watts) Pout 1.4
Anode Load Impedance (kQ) Ra 16
Input Voltage Swing (r.m.s.)  (volts) Vin 5.3
BULB—Clear

December, 1961 Issue 1, Page 2
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EDISWAN 6P17

6P17

OUTPUT PENTODE
Indirectly heated—for parallel operation

TENTATIVE

BASE—B7G

Viewed from free end of pins

VALVE HOLDER
Ediswan Clix VH337/7, VH437/7 and VH17/7 series.

CONNECTIONS

Pin 1 Grid 1 21
Pin 2 Cathode, Grid 3 k,g3
Pin 3 Heater h
Pin 4 Heater h
Pin 5 Anode a
Pin 6 No Connection N.C.
Pin 7 Grid 2 g2

December, 1961 Issue 1, Page 3
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EDISWAN 11A1

1Al

LOW MU TRIODE
Indirectly heated

GENERAL

The 11A1 is a miniature based triode intended for use as a
series stabiliser valve. It has a maximum cathode current of
120mA and a maximum anode dissipation of 15 watts. These
valves are suitable for operation in parallel.

RATING

Heater Voltage (volts) Vh 6.3
Heater Current (amps) Ih 0.95
Maximum Anode Voltage (volts) Va(max) 300
Maximum Anode Dissipation (watts) Pa(max) 15
Maximum Cathode Current (mA) lii(max) 120
Maximum Heater/Cathode Voltage (volts) Vh-k(max) 250
Mutual Conductance (mA/V) gm 12+
Amplification Factor I 4.5%
Anode Impedance (ohms) ra 375*

* Measured at V=150V ; I;=100mA

INTER-ELECTRODE CAPACITANCES (pF)t

Anode/Grid Ca-g 9.0
Anode/Cathode Ca-k 4.5
Grid/Cathode cg-k 8.5

t Measured without external shield

DIMENSIONS
Maximum Overall Length (mm) 65
Maximum Diameter (mm) 22
Maximum Seated Height (mm) 58
Approximate Nett Weight (ozs) x
Approximate Packed Weight (ozs) 2

December, 1961 Issue 1, Page 1
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11A1

EDISWAN

1Al
LOW MU TRIODE .

Indirectly heated
MOUNTING POSITION—Unrestricted

TYPICAL OPERATION-—Series Regulator (Two valves in
parallel)

Input Voltage (volts) Vin 360
Output Voltage (volts) Vout 210
Output Current (total) (mA) lout (tot) 2

Stabilisation for 4 7% input (%) 0.2

Small resistors should be inserted in the anode and cathode
leads of each valve for balancing purposes.

BASE—Noval (B9A)

Viewed from free end of pins.

CONNECTIONS

Pin 1 Internal Connection iC
Pin 2 Cathode k
Pin 3 Internal Connection IC
Pin 4 Heater h
Pin 5 Heater h
Pin 6 Grid g
Pin7 Internal Connection IC
Pin 8 Internal Connection IC
Pin 9 Anode a

December, 1961
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EDISWAN

11D12

1iDI2
LOW-MU DOUBLE TRIODE
Indirectly heated

TENTATIVE

GENERAL

The 11D12 is an indirectly heated, low-mu, Power Double
Triode with separate cathodes. It is suitable for use in
booster scanning circuits, and as a series regulator in DC
Power Supply Units.

RATING—Absolute values

Heater Voltage Vh 63 Vv
Heater Current Ih 2-5 A
Maximum Anode Supply Voltage Va(b)max 550% \4
Maximum Anode Voltage Va(max) 250* v
Maximum Peak Inverse Voltage

(Booster) 3:0%F kV
Maximum Negative Control Grid

Pulse Voltage (booster) 2:3%t kV
Maximum Cathode Current Ik(max) 125*% mA
Maximum Anode Dissipation Pa(max) 13* w
Maximum Resistance between Grid

and Cathode (cathode bias) 1:0%* MQ
Maximum Resistance between Grid

and Cathode (fixed bias) 0:1*%f MQ
Maximum Heater/Cathode Voltage Vh-k(max) 300%§ \'
Maximum Bulb Temperature TBulb(max) 230 C

* Each Section.

T Booster scanning service. Maximum pulse duration 159, of
one cycle with a maximum duration of 15us.

} With fixed bias the anode circuit should contain a protective
resistance to provide a minimum drop of 15V D.C. at the
normal operating conditions. When two or more sections
are used in parallel at dissipations approaching the rated
maximum, separate anode and cathode resistors must be
used to assist load sharing. When combined fixed and
cathode bias is used, the cathode bias portion should have
a minimum value of 7-5V D.C. at the normal operating
conditions and with grid to cathode resistance of 100kQ2.
It is not recommended that fixed bias be used when the
valve is used in a booster scanning circuit.

§ Operation is not recommended with a damper pulse
between heater and cathode.

December, 1961
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11D12

EDISWAN

LOW-MU DOUBLE TRIODE

1IDI12

Indirectly heated

TENTATIVE

INTER-ELECTRODE CAPACITANCES (pF)*—Each Section

Anode/Grid
Heater/Cathode

Anode 2/Anode 1

Grid 2/Grid 1

Grid 1 or Grid 2/Earth
Anode 1 or Anode 2/Earth

Ca-g
Ch-k

Ca-a

5

Cin
Cout

* Measured in fully shielded socket without can.

DIMENSIONS

Maximum Overall Length
Maximum Base Diameter
Maximum Seated Height

MOUNTING POSITION—Unrestricted

CHARACTERISTICS*—Each Section

Anode Supply Voltage
Anode Current
Cathode Bias Resistance
Mutual Conductance
Amplification Factor

Va(b)
la

Rk
gm

M

Valve Anode Resistance (approx) ra

7-3

96

27

0-25

69

2:5

103 mm

43'5 mm

885 mm
135 \'
125 mA
250 Q

7:0 mA/Y

2-0
280 Q

* Values quoted correspond to operation at the absolute
limit of anode current and dissipation.

December, 1961
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EDISWAN 11D12

11DI2

LOW-MU DOUBLE TRIODE
Indirectly heated

TENTATIVE

BASE—I08

Viewed from free end of pins
CONNECTIONS
Pin 1 Grid 1 g’
Pin 2 Anode 1 a’
Pin 3 Cathode 1 k’
Pin 4 Grid 2 g’
Pin 5 Anode 2 a”
Pin 6 Cathode 2 k”
Pin 7 Heater h
Pin 8 Heater h

December, 1961 ADVANCE DATA, Page 3
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EDISWAN 11E3

HE3
BEAM POWER AMPLIFIER
Indirectly heated—for Pulse Amplification

RATING
Heater Voltage 2volts) Vn 4.2
Heater Current (amps) In 2.5
Maximum Anode Voltage as Series

Modulator (volts DC) Va(max) 3,500
Maximum Peak Anode Voltage as

Break Modulator (volts Va(pk)max 12,500
Maximum Screen Voltage (volts) Vg2(max) 700
Maximum, Control Grid Negative

Blas (volts-ve) Vel (max) -700
Maximum Peak Cathode Current (amps) Ik( pk )max T.3.
Inner p Hgl-g2 1 9.0
Maximum Anode Dissipation (watts) wa%max) 10.0
Maximum Screen Dissipation as

Series Modulator (watts) Vg2(max)Series 0.9
Maximum Screen Dissipation as

Break Modulator (watts) Vg2 (max )Break 2.0
Maximum Potential Heater/Cathode

(volts DC) Vh-k(max) 150

+ Taken under Pulse Conditions of approximately
10 micro-seconds duration and 400:1 minimum
ff-cn ratio.

+ Taken at Va = 200; Vg2 = 200; I = 40 mA

INTER-ELECTRODE CAPACITANCES

Anode/Earth (upF) C 745
Anode/Gontrot Bria (ppaF) Eauty 0.26
Control Grid/Earth (ppF) Cin 20

"Earth" denotes the remaining earthy potential
electrodes and heater Joined to cathode.

DIMENSIONS

Meximum Overall Length (mm) 140
Maximum Diameter (mm 54
Maximum Seated Height (mm) 125
Approximate Nett Weight (ozs) 2%
Approximate Packed Weight (ozs) 7
MOUNTING POSITION Vertical

NOTE

This valve 1s intended for use as a break or series modulator
with a short duration pulse input signal. When the equipment
may be subjected to reduced atmospheric pressures the peak
voltage between the control grid and Screen grid should not
exceed 1,200 volts.

December, 1961 Issue 1, Page 1

Associated Electrical Industries Limited

Electronic Components Division
Tel.: GERRARD 9797



11E3

EDISWAN

11E3
BEAM POWER AMPLIFIER
Indirectly heated—for;Pulse Amplification

TYPICAL OPERATION Series Break
Modulator  Modulator

Quiescent Anode Voltage

(volts) Va(o) 3,500 600
Screen Voltage (volts)- Vg2 500 500
Signal Voltage Positive

volts) 50 25
Peak Anode Current (amps) Ia(pk) 2 1
Approximate Knee Voltage

volts) 200
Peak Anode Output Voltage

(volts) 3,300 10,000
Approximate Peak Grid

Current (amps) Ig1(pk) 0.12 0.05

CAP  BVA Standard
BULB Clear
BASE British 7 Pin.

Viewed from free end of pins.

CONNEXIONS

Pin 1 Blank -
Pin 2 Control Grid gl
Pin 3 Blank -
Pin 4 Heater h
Pin § Heater h
Pin 6 Cathode K
Pin 7 Screen Grid g2
Top Cap Anode a
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11E3
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BEAM POWER AMPLIFIER
Indirectly heated—for Pulse Amplification

AVERAGE CHARACTERISTIC CURVES
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11E3 EDISWAN

11E3
BEAM POWER AMPLIFIER
Indirectly heated—for Pulse Amplification

AVERAGE CHARACTERISTIC CURVES
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11E3

11E3
BEAM POWER AMPLIFIER
Indirectly heated—for Pulse Amplification

EDISWAN
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11E3

EDISWAN

BEAM POWER AMPLIFIER

Indirectly heated—for Pulse Amplification

AVERAGE CHARACTERISTIC CURVES
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EDISWAN

11E13

1HHEI3
H.F. DOUBLE TETRODE
Indirectly heated
TENTATIVE

GENERAL

The 11E13 is an indirectly heated, miniature based, h.f.
double tetrode. It is internally neutralised and is intended
for use as a push-pull amplifier at frequencies up to 225 Mc/s.

RATINGS
Heater Voltage Vh 63 126 V
Heater Current Ih 083 042 A
Maximum Operating Frequency f(max) 225 Mc/s
Maximum Permissible Temperature

of hottest part of bulb 225 °C
Maximum Permissible Temperature

of the base pins 120 <

§ All limiting values are Absolute, not Design Centres.

RATING—Absolute values
Class “C" r.f. amplifier for c.w. telegraphy or f.m. telephony.

Maximum Anode Voltage Va(max) 300 \'
Maximum Screen Grid Voltage Vg2(max) 200 Vv
Maximum Negative Control
Maximum Heater/Cathode Voltage Vh-k(max) 100 v
Maximum Anode Dissipation Pa(max) 50+ W
Maximum Screen Grid Dissipation Pg2(max) 10 W
Maximum Control Grid Dissipation Pg1(max) 0-2* W
Maximum Peak Cathode Current ik(pk)max 225* mA
Maximum Mean Cathode Current Ik(av)max 50* mA
Maximum Mean Control Grid

Current lg1(av)max 3-0*mA

* Each section.

February, 1962
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11E13

EDISWAN

1HEI3
H.F. DOUBLE TETRODE
Indirectly heated
TENTATIVE

RATING—Absolute values

Class “C" r.f. amplifier with anode and screen grid
modulation (carrier condition for use with modulation

factor 1).
Maximum Anode Voltage Va(max)
Maximum Screen Grid Voltage Vg2(max)
Maximum Negative Control

Grid Voltage Vg1(max)
Maximum Heater/Cathode Voltage Vh-k(max)
Maximum Anode Dissipation Pa(max)

Maximum Screen Grid Dissipation pg2(max)
Maximum Control Grid Dissipation Pg1(max)
Maximum Peak Cathode Current ik(pk)max
Maximum Mean Cathode Current Ij(av)max
Maximum Mean Control Grid

Current lg1(av)max

* Each section.

RATING—Absolute values
Frequency Trebler.

Maximum Anode Voltage Va(max)
Maximum Screen Grid Voltage Vg2(max)
Maximum Negative Control

Grid Voltage Vg1(max)
Maximum Heater/Cathode Voltage Vh.k(max)
Maximum Anode Dissipation Pa(max)

Maximum Screen Grid Dissipation Pg2(max)
Maximum Control Grid Dissipation pg1(max)
Maximum Peak Cathode Current ik(pk)max
Maximum Mean Cathode Current lk(av)max
Maximum Mean Control Grid

Current Ig1(av)max

* Each section.

250 \'
200 \'
-150 \
100 \'
3-3* W
0:65*W
02 W
180* mA
40* mA
3-0*mA
300 \'
200 v
-150 \
100 v
50 W
1-0¢ W
0-2¢ W
225% mA
35¢ mA
2-:0* mA

February, 1962
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EDISWAN 11E13

l1EI3
H.F. DOUBLE TETRODE
Indirectly heated
TENTATIVE

INTER-ELECTRODE CAPACITANCES

Anode/Grid 1 (each section)* ca-g1 <01 pF
Grid 1/All other electrodes

(each section) cgl-all 6:2 pF
Anode/All other electrodes

(each section) Ca-all 2:6 pF
Input Capacitance } Cin 5:0 pF
Output Capacitance { Cout 1-5 pF

* Internally neutralised for push-pull operation.
1 Two sections in push-pull.

CHARACTERISTICS t:

Mutual Conductance €m 33 mA/V
Inner Amplification Factor 1gl-g2 75

+ Each section.

1 At ;=30 mA.

DIMENSIONS

Maximum Overall Length 78:5 mm
Maximum Diameter 22:2 mm
Maximum Seated Height 71-5 mm

MOUNTING POSITION—Unrestricted, but when
mounted horizontally pins 2 and 7 must be in the same
vertical plane.

BASE—Noval (B9A)

Viewed from{ree end of pins

February, 1962 ADVANCE DATA, Page 3
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11E13 EDISWAN

HEI3
H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE

CONNECTIONS

Pin 1 Control Grid, Section 1 g’
Pin 2 Cathode, Shield k,s
Pin 3 Control Grid, Section 2 gl”
Pin & Heater h
Pin 5 Heater h
Pin & Anode, Section 1 a
Pin 7 Screen Grid g2/, g2"
Pin 8 Anode, Section 2 a*
Pin 9 Heater Centre Tap het
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EDISWAN

11E15

1IEIS
H.F. DOUBLE TETRODE
Indirectly heated
TENTATIVE

GENERAL

The 11E15 is an internally neutralised h.f. double tetrode.
It is intended for use as a push-pull amplifier or frequency
trebler at frequencies up to 500 Mc/s.

RATINGS
Heater Voltage Vh  12:6 63V
Heater Current Ih 09 18 A
Maximum Operating Frequency f(max) 500 Mc/s
Maximum Permissible Temperature

of hottest part of bulb 200 °C
Maximum Permissible Temperature

of the base pins 180 °C

SAIl limiting values are Absolute, not Design Centres.

RATING—Absolute values

As Class “C" r.f. push-pull power amplifier for c.w.
telegraphy or f.m. telephony.

Maximum Anode Voltage Va(max) 600* Vv
Maximum Screen Grid Voltage ng(m;x) 300 v
Maximum Negative Control

Grid Voltage Vg1(max) -100 b
Maximum Heater/Cathode

Voltage Vh-k(max) 100 ¥
Maximum Anode Dissipation Pa(max) 200 W
Maximum Screen Grid

Dissipation Pg2(max) 35t W
Maximum Control Grid

Dissipation Pg1(max) 10t W
Maximum Peak Cathode

Current ik(pk)max 700f mA
Maximum Mean Cathode

Current Ik(av)max 120f mA

Maximum Control Grid/
Cathode Resistance
(fixed bias) Rg1-k(max) 501 kQ

Continued
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11E15

EDISWAN

1HEI5

H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE

Maximum Control Grid/
Cathode Resistance
(automatic bias) Rg1-k(max) 100t kQ

‘Maximum Mean Control Grid

Current |g1(a\/)max 5:0¢mA

* For natural cooling Va(max)=600Y up to 150 Mc/s butfis
limited to 280V at 500 Mc/s. For forced air cooling
Va(max) =600V up to 280 Mc/s but is limited to 500V
at 500 Mc/s.

1 Each section.

RATING—Absolute values
Class *‘ B " a.f, power amplifier or modulator.

Maximum Anode Voltage Va(max) 600 v
Maximum Screen Grid Voltage  Vg2(max) 300 v
Maximum Negative Control

Grid Voltage Vg1(max) -100 v
Maximum Heater/Cathode

Voltage Vh-k(max) 100 .Y
Maximum Anode Dissipation Pa(max) 201 w
Maximum Screen Grid

Dissipation Pg2(max) 3T W
Maximum Control Grid .

Dissipation Pg1(max) 10t W
Maximum Peak Cathode

Current ik(pk)max 4501 mA
Maximum Mean Cathode

Current Ik(av)max 1401 mA

Maximum Control Grid,

Cathode Resistance

(fixed bias) Rg1-k(max) 50t k@
Maximum Control Grid/

Cathode Resistance

(automatic bias) Rg1-k(max) 100+  kQ

1 Each section.

Fabruary, 1962
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EDISWAN 11E15

HIEIS

H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE

RATING—-Absolute values

As Class “C" r.f. power amplifier with anode and screen
modulation (carrier condition for use with modulation

factor 1).
Maximum Anode Voltage Va(max) 6007* \'s
Maximum Screen Grid Voltage Vg2(max) 300 \%
Maximum Negative Control

Grid Voltage Vg1 (max) -175 v
Maximum Heater/Cathode

Voltage Vh-k(max) 100 )
Maximum Anode Dissipation Pa(max) 14 w
Maximum Screen Grid

Dissipation Pg2(max) 23t W
Maximum Control Grid

Dissipation Pg1(max) 10t W
Maximum Peak Cathode

Current ik(pk)max 10t A
Maximum Mean Cathode

Current Ik(av)max 120f  mA

Maximum Control Grid/

Cathode Resistance

(fixed bias) Rg1-k(max) 50t k@
Maximum Control Grid/

Cathode Resistance

(automatic bias) Rg1-k(max) 100t kQ
Maximum Mean Control Grid
Current 'g1(av)max 5:0tmA

* For natural cooling Va(max)=600V up to (150 Mc/s but is
limited to 280V at 500 Mc/s. For forced air cooling
Va(max)=600V up to 250 Mc/s but is limited to 480V
at 500 Mc/s.

1 Each section.
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11E15 EDISWAN

HEI5

H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE

RATING—Absolute values
Frequency Trebler.

Maximum Anode Voltage Va(max) 750 Vv
Maximum Screen Grid Voltage Vg2(max) 300 \'%
Maximum Negative Control

Grid Voltage Vg1(max) =175 \4
Maximum Heater/Cathode

Voltage Vh-k(max) 100 v
Maximum Anode Dissipation Pa(max) 207 w
Maximum Screen Grid

Dissipation Pg2(max) 35t W
Maximum Control Grid

Dissipation Pg1(max) 104 W
Maximum Peak Cathode

Current ik(pk)max 7001 mA
Maximum Mean Cathode

Current |k(av)max 1001 mA

Maximum Control Grid

Cathode Resistance

(fixed bias) Rg1-k(max) 50+ kQ
Maximum Control Grid

Cathode Resistance

(automatic bias) Rg1-k(max) 100+  kQ
Maximum Mean Control
Grid Current |g1(av)max 50+ mA

1 Each section

INTER-ELECTRODE CAPACITANCES

Anode 'Grid 1%} Ca-g1 0-06 pF
Grid 1/All other electrodest cgi-all 105 pF
Anode/All other electrodest Ca-all 32 pF
Input Capacitance? Cin 67 pF
Output Capacitance} Cout 241 pF

* Internally neutralised for push pull operation.
T Each section,
i 2 sections in push pull.
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EDISWAN

11E15

1HEI5

H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE
CHARACTERISTICS
Mutual Conductance gm 45t mA/V
Inner Amplification Factor pgl-g2 8-0t%

T Each section.
FAL Va=300V, Vg2=250V, la=30mA.

DIMENSIONS

Maximum Overall Length 103 mm
Maximum Diameter 47 mm
Maximum Seated Height 91 mm
Approximate Net Weight 23 ozs

MOUNTING POSITION—Unrestricted, but when
mounted horizontally anode pins should be in a horizontal
plane.

CAPS—Wire 2 mm dia.

BASE—B7A INDEX BOSS

Viewed from free end of pins

CONNECTIONS

Pin 1 Heater

Pin 2 Control Grid, Section 1 1’
Pin 3 Screen Grid g2'g2”
Pin 4 Cathode, Beam Plates, Shield k,bp,s
Pin 5 Heater Centre Tap het
Pin 6 Control Grid, Section 2 g1”
Pin 7 Heater h
Cap No. 1 Anode, Section 1 a’
Cap No. 2 Anode, Section 2 a”

February, 1962
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EDISWAN

11E16

HEI6
H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE

GENERAL

The 11E16 is an internally neutralised h.f. double tetrode.
It has a centre tapped heater and is intended for use as a
push-pull amplifier or frequency trebler at frequencies up to
600 Mc/s.

RATING}
Heater Voltage Vh 12:6 63V
Heater Current Ih 0-65 13 A
Maximum Operating Frequency f(max) 600 Mc/s
Maximum Permissible Temperature

of hottest part of bulb 200 °C
Maximum Permissible Temperature

of the base pins 180 °C

§ All limiting values are Absolute, not Design Centres.

RATING—Absolute values.

Class ** C " r.f. push-pull power amplifier for c.w. telegraphy
or f.m. telephony.

Maximum Anode Voltage Va(max) 600* v
Maximum Screen Grid Voltage Vg2(max) 300 A
Maximum Negative Control

Grid Voltage Vgi(max) =75 \'
Maximum Heater/Cathode

Voltage Vh-k(max) 100 \'4
Maximum Anode Dissipation Pa(max) 10t w
Maximum Screen Grid

Dissipation Pg2(max) 15t W
Maximum Control Grid

Dissipation Ps] (max) 0'51‘ w
Maximum Peak Cathode

Current ik(pk)ymax 2601  mA

Continued
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11E16

EDISWAN

1IEI6
H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE
Maximum Mean Cathode
Current Ik(av)max 55% mA
Maximum Control Grid 'Cathode
Resistance (fixed bias) Rg1-k(max) 50+ kQ

Maximum Control Grid/Cathode

Resistance (automatic bias) Rg1-k(max) 100+ kQ
Maximum Mean Control Grid

Current |g1(av)max 2-5tmA

* For natural cooling Va(max) =600V up to 150 Mc/s but
is limited to 250V at 600 Mc/s. For forced air cooling
Va(max)=600Y up to 300Mc/s but is limited to 400V at
600 Mc/s.

1 Each section.

RATING—Absolute values.

Class “C” r.f. power amplifier with anode and screen
modulation (carrier condition for use with modulation
factor 1).

Maximum Anode Voltage Va(max) 600* v
Maximum Screen Grid Voltage Vg2(max) 300 v
Maximum Negative Control

Grid Voltage Vg1(max) -100 \4
Maximum Heater/Cathode

Voitage Vh-k(max) 100 v
Maximum Anode Dissipation Pa(max) 67t W
Maximum Screen Grid

Dissipation Pg2(max) $:2¢ : W
Maximum Control Grid

Dissipation Pg1(max) 05t W
Maximum Peak Cathode

Current ik(pk)max 400f mA
Maximum Mean Cathode

Current Ik(av)max 50f mA
Maximum Mean Control Grid

Current lg1(av)max 2-5f mA

* For natural cooling Va(max) =600V up to 150 Mc/s but is
limited to 250V at 600 Mc/s. For forced air cooling Va(max)=
600V up to 250 Mc/s but is limited to 440V at 600 Mc’s.

1 Each section.
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EDISWAN

11E16

IEI6
H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE

RATING—Absolute values,
Frequency Trebler.

Maximum Anode Voltage Va(max) 600 \"
Maximum Screen Grid Voltage  Vg2(max) 300 "
Maximum Negative Control

Grid Voltage Vg1(max) =200 %
Maximum Heater/Cathode

Voltage Vh-k(max) 100 \%
Maximum Anode Dissipation Pa(max) 10t w
Maximum Screen Grid

Dissipation Pg2(max 1:5f. W
Maximum Control Grid

Dissipation Pg1(max) 05t W
Maximum Peak Cathode

Current ik(pk)max 275t mA
Maximum Mean Cathode

Current 'k(av)max 501' mA
Maximum Control Grid/Cathode

Resistance (fixed bias) Rg1-k(max) 50+ kQ
Maximum Control Grid/Cathode

Resistance (automatic bias) Rgl-k(max)  100f kQ
Maximum Mean Control Grid

Current lg1(av)max 2-5t mA
+ Each section.
RATING—Absolute values
Class ““ B " a.f. power amplifier or modulator.
Maximum Anode Voltage Va(max) 600 v
Maximum Screen Grid Voltage Vg2(max) 300 \%
Maximum Negative Control

Grid Voltage Vg1(max) -75 \"
Maximum Heater/Cathode

Voltage Vh-k(max) 100 v
Maximum Anode Dissipation Pa(max) 10t W
Maximum Screen Grid

Dissipation Pg2(max) 15t W

Continued
February, 1962 ADVANCE DATA, Page 3
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11E16 AEIX EDISWAN

1HEI6
H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE

Maximum Control Grid

Dissipation Pg“(max) 0'51‘ w
Maximum Peak Cathode

Current ik(pk)max 120t mA
Maximum Mean Cathode

Current |k(av)max 551" mA
Maximum Control Grid/Cathode

Resistance (fixed bias) Rg1-k(max) 50+ kQ

Maximum Control Grid/Cathode
Resistance (automatic bias) Rg1-k(max) 1001 kQ

+ Each section

INTER-ELECTRODE CAPACITANCES

Anode/Grid 1 *{ Ca-g1 0-04 pF
Grid 1/All other electrodest cg1-all 7:5 pF
Anode/All other electrodest ca-all 2:6 pF
Input Capacitancef Cin 44 pF
OQutput Capacitances Cout 16 pF

* Internally neutralised for push-pull operation.
1 Each section.
1 2 sections in push-pull.

CHARACTERISTICS{Z
Mutual Conductance gm 30 mA/V
Inner Amplification Factor rgl-g2 80

1 Each section.
+ At V3=300V, Vg2=250V, la=20mA.

DIMENSIONS
Maximum Overall Length 85 mm
Maximum Diameter 47 mm
Maximum Seated Height 73 mm
Approximate Net Weight 2 oz
February, 1962 ADVANCE DATA, Page 4

Associated Electrical Industries Limited

Electronic Components Department
Tel: GERrard 9797



EDISWAN

11E16

MOUNTING POSITION—Mobile operation ; vertical,

IHEI6
H.F. DOUBLE TETRODE
Indirectly heated

TENTATIVE

base up or down. Fixed station operation ; vertical, base up
or down. Horizontal ; anode pins in horizontal plane.

CAPS—Wire 2mm dia.

BASE—B7A
INDEX BOSS

Viewed from free end of pins
CONNECTIONS
Pin 1 Heater h
Pin 2 Control Grid, Section 1 g1’
Pin 3 Screen Grid g2’ g2”
Pin 4 Cathode, Beam Plates, Shield k,bp,s
Pin 5 Heater Centre Tap het
Pin 6 Control Grid, Section 2 g1”
Pin7 Heater h
Cap No. 1 Anode, Section 1 a’
Cap No. 2 Anode, Section 2 a”

February, 1962
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EDISWAN

12E1

12EI

BEAM TETRODE

Indirectly heated—for parallel operation

GENERAL

The 12E| is intended for use as a series or shunt control valve
in stabilised power packs.

RATING

Heater Voltage (volts)

Heater Current (amps)

Maximum Anode Voltage (volts)
Maximum Screen Voltage (volts)
Maximum Control Grid Voltage (volts)
Maximum Voltage between

g, and g, (volts)

Mutual Conductance (mA/V)

Innerp

Maximum Anode Dissipation (watts)
Maximum Screen Dissipation (watts)
Maximum Cathode Current (mA)

Maximum Potential Heater/Cathode

(volts D.C.)

* Takenat Va = Vg = 150V

t Provided the cathode is positive.

Vh 63

Ih 1-6

Va(max) 800

vV 300
g2(max)

Vgi(max) —100

Vgn-g:(max) 400

gm 14*

Kg1,g2 5-3*

Pa(max) 35

Pg2(max) 5-0

'k(max) 300

Vh-k(max) 300t
|a = 200mA.

All maximum ratings are Absolute values not Design

Centres. _

INTER-ELECTRODE CAPACITANCES (pF)

Grid/Earth
Anode/Earth
Anode/Grid

Cin
Cout
Ca,g1

23-0
80
0-85

‘* Earth '’ denotes the remaining earthy potential, elec-
trodes and heater joined to cathode.
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12E1 EDISWAN

12E1

BEAM TETRODE
Indirectly heated—for parallel operation

DIMENSIONS

Maximum Overall Length (mm) 146
Maximum Diameter (mm) 54
Maximum Seated Height (mm) 133
Approximate Nett Weight (ozs) 3
Approximate Packed.Weight (ozs) 7

MOUNTING POSITION—Vertical

If run horizontally then the axis AB must be on a horizontal
plane.

BULB—Clear
TOP CAP—American miniature (CT_fl)

BASE—International Octal (108)

<«
CONNECTIONS
Pin 4 No connection NC
Pin 2 Heater h
Pin 3 No connection NC
Pin 4 Screen Grid g
Pin 5 Control Grid g
Pin 6 No connection NC
Pin7 Heater h
Pin 8 Cathode k
Top Cap Anode a
I
December, 1961 "fm: :‘:’.“;‘-
Associated Electrical Industries Limited
Electronic Components Division
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EDISWAN 12E1

12El

BEAM TETRODE
Indirectly heated—for parallel operation

CURVES TAKEN WITH SHORT DURATION PULSE
(124SEC.PULSE.  PULSE RATIO 400:1)
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12E1 EDISWAN

12E1

BEAM TETRODE
Indirectly heated—for parallel operation

AVERAGE CHARACTERISTIC CURVES
AR,

These curves were token with @
pulse of 12y sec. Pulse ratio 400 :1.ga=150
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12E1

EDISWAN

12EI
BEAM TETRODE
Indirectly heated—for parallel operation
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12E1 | EDISWAN

12El

BEAM TETRODE
Indirectly heated—for parallel operation
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EDISWAN

12E12

12E12
PULSE MODULATOR TETRODE

TENTATIVE

GENERAL

The 12E12 is a Pulse Modulator Tetrode, having a maximum
anode dissipation of 60 watts, and a maximum peak anode
current of 15 amps. It has an indirectly heated cathode, and is

intended for use in Radar equipment.

RATING
Heater Voltage (volts) Vh
Heater Current (amps) Ih
Maximum Anode Voltage  (kV) Va(max)
Maximum Screen Grid

Operating Voltage (kV) Vg2(max)
Maximum Screen Grid

Voltage (I; = 0) (kV) Vg2(max)
Maximum Control Grid

Voltage (Negative) (volts) —Vg1(max)

Maximum Control Grid
Voltage (Positive Peak) (volts) + Vgt (pk)max.

Maximum Anode Dissipation (watts) Pa(max)
Maximum Screen Dissipation (watts) PgZ(max)
Maximum Grid 1 Dissipation (watts) Pg1(max)
Maximum Peak Anode

Current (amps) la(pk)max.
Maximum Grid 1 Series

Resistance (kQ) Rg1
Minimum Screen Grid

Series Resistance (kQ) Rg2

26
1.6
11.0

1.25
1.35
—1,000

300
60
8
3

15¢
100

20*

*The Screen Grid should be decoupled to earth with

a condenser,

t For a duty cycle not greater than 0.001. With peak currents
in excess of 5 amps the product of peak current in amps
and pulse duration in microseconds should not exceed 30,

Rating (Continued Overleaf)
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12E12

EDISWAN

12E12
PULSE MODULATOR TETRODE

TENTATIVE

The current-time product limit still applies for currents
less than 5 amps, the maximum duty cycle then being limited
by the anode dissipation.

The valve should not operate for longer than 5 us in any
100 ps period.

A minimum cathode heating time of three minutes should
elapse before any cathode current is drawn.

All Maximum Ratings are Absolute values not Design
Centres.

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid 1 (max) ca-g1 2.0
Cathode/Grid 1 cg-k 37
Anode/Cathode Ca-k 7.5
DIMENSIONS

Maximum Overall Length  (mm) 150
Maximum Diameter (mm) 65
Maximum Seated Height (mm) 142
Approximate Nett Weight (ozs) 52
Approximate Packed Weight(ozs) 24

MOUNTING POSITION—Vertical preferred, but if horizontal
the grid plane should be vertical.

TYPICAL OPERATION—As Series Modulator.

Anode Voltage Supply (kV) Va(b) 9.5
Screen Voltage (kV) Vg2 1.2
Grid No. 1 Bias (volts) —Vg1 —3800
Grid No. 1 Pulse (volts) +Vg1 1,020
Anode Current Pulse (amps) la(pk) 10
Anode Load (ohms) Ra 800
Peak Pulse Power Input (kW) Ppin(pk) 100
Peak Pulse Power Output (kW) pout(pk) 80
QOutput Voltage (kV) Vout 8
Pulse Duration (w secs) tp 2
Pulse Repetition Frequency (p/s) P.R.F. 500

Decembery 1961

Associated Electrical Industries
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EDISWAN @ 12E12

12E12
PULSE MODULATOR TETRODE
TENTATIVE

TOP CAP—CT3
BASE—B4A

Viewed from free end of pins
CONNECTIONS
Pin 1 Heater h
Pin 2 Screen Grid £2
Pin 3 Control Grid 21
Pin 4 Heater, Cathode h,k
Top Cap Anode a

December, 1961 Issue 1, Page 3
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12E12 @ EDISWAN

12E12
PULSE MODULATOR TETRODE

TENTATIVE

b5max

»15
=)
-+

i
45-65nom z
=
-
All Dimensions in mm,
* Eccentricity with respect to centre line of base.
t Straight side of top cape
December, 1961 Issue 1, Page 4
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EDISWAN

12E13

12E13
BEAM TETRODE

Indirectly heated

GENERAL

The 12E13 is a beam tetrode which has a maximum anode
dissipation of 35 watts and a maximum cathode current of
175 mA. It is intended for use as a series or parallel regulator
valve in stabilised power supply units.

It is also suitable for use as the output stage of an AF
amplifier for which two valves will provide up to 100 watts
output. Under intermittent conditions, an output of
150 watts is obtainable under Class B conditions.

RATING
Heater Voltage Vh 63 V
Heater Current Ih 16 A
Maximum Anode Voltage Va(max) 600 V
Maximum Screen Voltage Vg2(max) 600 V
Maximum Anode--Screen

Voltage Va-+g2(max) 600* VYV
Maximum Anode Dissipation Pa(max) 3B W
Maximum Screen Dissipation Pg2(max) 6 W
Maximum Anode--Screen

Dissipation Pa+g2(max) 40* W
Maximum Cathode Current Ik(max) 175 mA
Maximum Heater/Cathode

Voltage Vh-k(max) 150 vV
Maximum Grid/Cathode

Resistance (cathode bias) 220*%*kQ
Maximum Grid/Cathode

Resistance (fixed bias) 100** kQ
* Triode connection
** Resistance tolerance -+ 209,

December, 1961 Issue 1, Page 1
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12E13 EDISWAN

12EI3
BEAM TETRODE
Indirectly: heated

INTER-ELECTRODE CAPACITANCES

Grid 1/Earth Cin 16 pF
Anode/Earth Cout 12 pF
Anode/Grid 1 Ca-g1 12 pF
DIMENSIONS

Maximum Overall Length 125 mm
Maximum Seated Height 110 mm
Maximum Diameter 52 mm

MOUNTING POSITION—Unrestricted.

If mounted horizontally, pins 4 and 8 should be in a vertical
plane with an inter valve spacing of not less than 4 inches.
With two or more valves, vertically mounted, pins 4 and 8
should preferably be in line. Free air circulation should
be available and the hottest part of the bulb should not
exceed 250°C.

CHARACTERISTICS—Pentode Connection

Anode Voltage Va 250 V
Screen Voltage i Vg2 250 V
Anode Current : la 140 mA
Mutual Conductance gm 11mA/V
Anode Impedance ra 12 kQ
Inner Mu pgl-g2 8

CHARACTERISTICS—Triode Connection

Anode, Screen Voltage Va,g2 250 Vv
Anode Current la 160 mA
Mutual Conductance gm 12mA/V
Anode Impedance ra 670 Q
Amplification Factor n 8
December, 1961 Issue 1, Page 2
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12E13

EDISWAN
I2EI3
BEAM TETRODE
Indirectly heated

TYPICAL OPERAT.ON—Push-Pull Ultra-Linear. Cathode Bias
Supply Voltage Va(b) 500 \
Anode Voltage Va 425 v
Screen Voltage Vg2 425 v
Anode-Screen Current

(maximum signal) la+g2(max sig) 2% 100 mA
Anode-Screen Current

(quiescent) la+g2(o) 2x87 mA
Anode-Screen Dissipation

(quiescent) Pa+g2(o) 2 x40 w
Anode-Screen Dissipation

(maximum signal) Pa+g2(maxsig) 2x18 w
Grid Bias Applied (approx.) Vgt -50 A
Cathode Bias Resistance Rk 2 x5254-5%*Q
Input Voltage (grid-grid) Vin(g-g) 90 Vv
Anode Load (anode-anode) R (a-a) 6 kQ
Output Impedance Zout 45 kQ
Power Output Pout 50 w
Distortion D 11 %
Intermodulation 5% %
* Separate bias resistors are essential.
t Average pair.
TYPICAL OPERATION—Push-Pull Ultra-Linear. Fixed Bias
Supply Voltage Va(b) 560 V
Anode Voltage Va 550 V
Screen Voltage Vg2 550 Vv
Anode-+Screen Current

(quiescent) la+g2(0) 2 x 50 mA
Anode-}Screen Current

(maximum signal) la-+g2(max sig) 2x150 mA

December, 1961 Issue 1, Page 3
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12E13

EDISWAN

12E13
BEAM TETRODE

Indirectly heated

Anode+Screen Dissipation

(quiescent) Pa+tg2(o) 2x30 W
Anode-Screen Dissipation

(maximum signal) Patg2(max) 2X33 W
Grid Bias Applied (approx) Vg1 -80* A
Input Voltage (grid-grid) Vin(g-g) 120 v
Anode Load (anode-anode) RL(a-a) 45 kQ
Output Impedance Zout 65 kQ
Power Output Pout 100 w
Distortion D 3tobt %
Intermodulation 12 %

* A negative bias range of 704259, is recommended.
t Thedistortion will vary according to the degree of matching.

TYPICAL OPERATION—Push-Pull Triode Connection

Cathode Bias
Supply Voltage Va(b) 400 485 \'
Ancode Voltage Va 350 425 \'
Screen Voltage Vg2 350 425 \'
Anode-Screen Current
(quiescent) la+g2(c) 2% 67 2x85 mA

Anode+-Screen Current
(maximum signal) la+g2(max) 2 X72 2x9 mA
Anode+Screen Dissipation

(quiescent) Patg2(o) 2 X 24 2x40 w
Grid Bias Applied

(approx) Vg1 -38 48 \'
Cathode Bias Resistance Rg 2 X525 4+-5%* 2x5254+-5%*Q
Input Voltage (grid-grid) Vin(g-g) 60 70 \'
Anode Load (anode-

anode) RL(a-a) 4 4 kQ
Output Impedance Zout 25 25 kQ
Power Output Pout 15 27 w
Distortion D 1to3f 103t %
Intermodulation 6 6 %

* Separate bias resistors are essential.
1 The distortion will vary according to the degree of matching

December, 196 -
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EDISWAN 12E13

12E13
BEAM TETRODE

Indirectly heated

BASE—International Octal (108)

Viewed from free end of pins,

CONNECTIONS

Pin 1 Shield

Pin 2 Heater h
Pin 3 Anode a
Pin 4 Screen Grid g2
Pin 5 Control Grid g1
Pin 6 No Pin NP
Pin7 Heater h
Pin 8 Cathode, Beam Plates k,bp

December, 1961 issue 1, Page 5
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12E13 EDISWAN

12E13
BEAM TETRODE

Indirectly heated

CHARACTERISTIC CURVES: I3,lg2/Va

(Vg1=0V)
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EDISWAN 12E13

12E13
BEAM TETRODE

indirectly heated

CHARACTERISTIC CURVES : Iy,lg2/Va

(Vg2=100V)
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12E13 EDISWAN

12EI13
BEAM TETRODE

Indirectly heated

CHARACTERISTIC CURVES: I.lg2/V,
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EDISWAN

12E13

12E13

BEAM TETRODE

Indirectly heated

CHARACTERISTIC CURVES: [3/Va
Triode Connection
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12E13 EDISWAN

12E13
BEAM TETRODE

Indirectly heated

CHARACTERISTIC CURVES: I5,lg2/V,

(Vg2=300V)
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EDISWAN 12E13

12E13
BEAM TETRODE

Indirectly heated

CHARACTERISTIC CURVES : I,1g2/Va,Vg2
(Vb=425V)

Ultra-Linear Connection — 409, taps*
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* Position of the screen grid taps on the output transformer.
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EDISWAN

12E14

GENERAL

12E14

BEAM TETRODE
Indirectly heated

TENTATIVE

The 12E14 is an indirectly heated Beam Tetrode with a
maximum anode dissipation of 35W. It is suitable for use
in stabilised power supply units.

RATING—Absolute Values

Heater Voltage
Heater Current

Maximum Anode Voltage
Maximum Screen Voltage
Maximum Control Grid Voltage

Vh
Ih

Va(max)
Vg2(max)
Vg1(max)

Maximum Control Grid/Screen

Voltage

Maximum Anode Dissipation
Maximum Screen Dissipation
Maximum Cathode Current

Vg1-g2(max)

Maximum Heater/Cathode Voltage
d.c. (heater negative)

DIMENSIONS

Maximum Overall Length

Maximum Diameter

Maximum Seated Height

Vh-k(max)

Pa(max)
Pg2(max)
Ik(max)

63 V
16 A
800 V
300 V
-100 V
400 vV
3B W
5 W
300 mA
300 VvV
106 mm
44 mm
93 mm

MOUNTING POSITION—Vertical. If run horizontally then

axis AB must be on a horizontal plane.
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12E14 EDISWAN

12E14

BEAM TETRODE
Indirectly heated

TENTATIVE

BASE—I08
Viewed from free end of pins

CONNECTIONS
Pin 1 Internal Connection IC
Pin 2 Heater
Pin 3 Anode
Pin 4 Grid 2 g2
Pin 5 Grid 1 gl
Pin 6% Beam Plates bp
Pin7 Heater h
Pin 8 Cathode k

* Should be connected to Cathode.
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EDISWAN

13E1

13El
BEAM TETRODE
Indirectly heated—for D.C. Control Applications

GENERAL

This Low Impedance Beam Tetrode is intended for general
D.C. Control applications and has a centre tapped heater.
It is suitable for Triode connection and has a maximum
anode dissipation of 90 watts.

RATING
Heater Voltage (volts) Vh 26.0 13.0
Heater Current (amps) Ih 1.3 2.6

Maximum Anode Voltage (volts) Va(max) 800 1500} <=
Maximum Screen Voltage (voits) Vg2(max) 300
Maximum Control Grid Voltage

(volts) Vgi(max)  —100
Maximum Anode Dissipation

(watts) Pa(max) 90
Maximum Screen Dissipation

(watts) Pg2(max) 10

Maximum Anode plus Screen Dis-

sipation (Triode Connection)

(watts) Pa+g2(max) 95 <
Maximum Control Grid Dissipation

(watts) Pgi(max) 1 e
Maximum Cathode Current (mA) 'k(max) 800 5000t <=
Maximum Heater/Cathode Voltage

(volts D.C.) (Heater —ve) Vh-k(max) 300
Mutual Conductance (Triode

Connection) (mA/V) gm 35*
Amplification Factor (Triode

Connection) ut 4.5%
Anode Resistance (8va/8ia) (Triode

Connection) ?ohms) ra(t) 130*

* Va=150 volts l=500mA.

All maximum ratings are absolute values not design centres.

t Series pulse rating. For peak currents greater than 2 amps, €=
the product of the peak current and pulse duration in
amp-microseconds should not exceed 10. The valve should
not operate for longer than 5us in any 100 us period.

Indicates a change <=
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13E1 @ EDISWAN
13EIl
BEAM TETRODE

Indirectly heated—for D.C. Control Applications
INTER-ELECTRODE CAPACITANCES (pF) -
Control Grid/Earth Cin 56
Anode/Earth Cout 204
Anode/Control grid ca-g1 1-3
DIMENSIONS
Maximum Overall Length (mm) 166.0
Maximum Diameter (mm) 650 <
Maximum Seated Height (mm) 157.0
Approximate Nett Weight (ozs) 6.0
Approximate Packed Weight (ozs) 30.0
MOUNTING POSITION—Vertical
BULB—Clear
BASE—B7A

Viewed from free
end of pins. ANOER
BOSS
VALVEHOLDER—Ediswan Clix Cat. No. YH117/701
CONNECTIONS
Pin 1 Heater h
Pin 2 Heater Centre Tap h tap
Pin 3 Control Grid 81
Pin 4 Cathode 3
Pin 5 Screen Grid g2
Pin 6 Anode a
Pin 7 Heater h
Indicates a change =
December, 1961 Issue 1, Page_2
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EDISWAN 13E1

I13EI
BEAM TETRODE
Indirectly heated—for D.C. Control Applications

AVERAGE CHARACTERISTIC CURVES: Ia/Vg1
Va=600V
Curves taken with short duration pulse
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13E1 @ EDISWAN

13El
BEAM TETRODE
Indirectly heated—for D.C. Control Applications

AVERAGE CHARACTERISTIC CURVES: Ig2/Vg1

Va=600V
Curves taken with short duration pulse
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EDISWAN @ 13E1

I13EI
BEAM TETRODE
Indirectly heated—for D.C. Control Applications

AVERAGE CHARACTERISTIC CURVES : la/Vg1
TRIODE CONNECTED
Curves taken with short duration pulse
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13E1 @ EDISWAN

13EI
‘BEAM TETRODE
Indirectly heated—for D.C. Control Applications

AVERAGE CHARACTERISTIC CURVES: 1a3/Va
Vg2=100V
Curves taken with short duration pulse
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EDISWAN @ 13E1

I13EI
BEAM TETRODE
Indirectly heated—for D.C. Control Applications

AVERAGE CHARACTERISTIC[CURVES : 1g2/Va
Vg2=100V
Curves taken with short duration pulse
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EDISWAN 13E12

13E12
BEAM TETRODE
TENTATIVE

GENERAL

The 13E12 is an indirectly heated Beam Tetrode having a
centre tapped heater. It is suitable for use in stabilised
power supply units, servo-mechanisms, etc.

RATING—Absolute Values
Heater Voltage Vh 260 130 V
Heater Current Ih 13 26 A
Maximum Anode

Voltage Va(max) 800 v
Maximum Screen

Voltage ng(max) 300 v
Maximum Control

Grid Voltage Vg1(max) -100 \
Maximum Anode

Dissipation Pa(max) 90 w
Maximum Screen

Dissipation Pg2(max) 10 w
Maximum Anode

Screen Dissipation

(Triode Connected) pa+ g2(max) 95 w
Maximum Control

Grid Dissipation Pg1(max) 1 w
Maximum Cathode

Current Ik(max) 800 mA
Maximum Heater/

Cathode Voltage D.C.

(Cathode Positive) Vh-k(max) 300 v
INTER-ELECTRODE CAPACITANCES (pF)
Control Grid/Earth Cin 62:0
Anode/Earth Cout 170
Anode/Control Grid ca-g1 10
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13E12 EDISWAN

I13E12
BEAM TETRODE
TENTATIVE

DIMENSIONS

Maximum Overall Length 140 mm
Maximum Diameter 65 mm
Maximum Seated Height 128 mm
Approximate Nett Weight 5 ozs
Approximate Packed Weight 29 ozs

MOUNTING POSITION—Vertical

CHARACTERISTICS—Triode Connected

Anode Voltage Va 150 v
Anode Current la 500 mA
Mutual Conductance gm 25 mAV
Amplification Factor m 2:8
Valve Anode Resistance

(approx.) ra 110 Q
BASE—B7A INDEX BOSS

Viewed from free end of pins.

CONNECTIONS

Pin 1 Heater h
Pin 2 Heater Centre Tap het
Pin 3 Control Grid gl
Pin 4 Cathode k
Pin 5 Screen Grid g2
Pin 6 ) Anode a
Pin 7 Heater h
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EDISWAN

ES85

ES85
RADIATION COOLED TRIODE

GENERAL

The ES85 is a directly heated Thoriated tungsten filament
triode, designed to operate as a Class B amplifier or modu-

lator and as a Class C amplifier or oscillator.

RATING

Filament Voltage (volts) Vi
Filament Current (amps) I
Maximum Anode Voltage (kV) Va(max)
Maximum Anode Dissipation (watts) Pa
Mutual Conductance (mA/V) gm
Amplification Factor* W
Anode Impedance (ohms) ra

Maximum Operating Frequency.
at Full Rating (Mc/s)
Maximum Audio Output 2 Valves

(watts) (Class B Push-Pull) Paic
Distortion at Maximum Output Deot

* Takenat Vy = 1 kV; Vg = —55v.

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid Cga
Anode/Filament Cout
Grid/Filament €in
DIMENSIONS

Maximum Overall Length (mm)
Maximum Diameter (mm)

BASE—Jumbo

10
325
1-25

85

37
12:7
3,450

310
3%

13

65

204
57

NOTE: This valve should be mounted so that its filament is

in vertical plane.
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ES85 AEIX EDISWAN
ES85
RADIATION COOLED TRIODE
b 57—
ALL DIMS IN mm.UNLESS
STATED OTHERWISE 204
74" i
f #
GRID FILAMENT
FILAMENT. z ANODE
UNDERSIDE VIEW OF BASE
HARD GLASS BULB
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EDISWAN @ ES85

ES85
RADIATION COOLED TRIODE

GRID CURRENT — ANODE VOLTAGE CHARACTERISTIC
VALVE TYPE ES 85
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ES85 EDISWAN

ES85
RADIATION COOLED TRIODE

ANODE CURRENT - ANODE VOLTAGE CHARACTERISTIC
VALVE TYPE ES85
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EDISWAN

ES1101

ESII0I
RADIATION COOLED TRIODE

TENTATIVE

GENERAL

The ES1101 is an indirectly heated power triode intended
for use under zero bias conditions in Class B Push Pull Audio
Amplifiers. It has a maximum anode dissipation of 40 watts
and a maximum power output per pair of valves of 200 watts.

RATING
Heater Voltage (volts) Vh 7.5
Heater Current (amps) Ih 1.2
Maximum Anode Voltage (volts) Va(max) 1250
Maximum (Mean) Cathode Current (mA) | k(av)max 200
Maximum Anode Dissipation (watts) Pa(max) 40
Mutual Conductance (mA/V) gm 3.0*
Amplification Factor n 72+
Anode Impedance (kilohms) ra 24*
* Measured at V;=1000V ; l3=40mA
INTER-ELECTRODE CAPACITANCES (pF)
Anode/Grid Ca-g 4.0
Anode/Cathode ca-k 1.0
Grid/Cathode cg-k 5.2
DIMENSIONS
Maximum Overall Length (mm) 156
Maximum Seated Height (mm) 141
Maximum Diameter (mm) 52
Approximate Nett Weight (ozs) 2
Approximate Packed Weight (ozs) 4
December ,1961 Issue 1, Page 1
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ES1101 EDISWAN

ESI101
RADIATION COOLED TRIODE

TENTATIVE

MOUNTING POSITION—Vertical, base downwards

TYPICAL OPERATION—Push Pull Class B Audio Output
(Values per valve)

Anode Voltage (volts) Va 1000 1250
Anode Current (no signal) (mA)  I3(0) 25 20
Anode Current (maximum signal)

(mA) la(max sig) 137 120
Grid Bias (volts) Vg 0 —4.0
Grid Current (Mean) (mA) lg(av) 25 20
Grid Current (Peak) (mA) lg(pk) 50 42
Input Voltage (grid to grid) (peak)

(volts) Vin(g-g) 200 200
Drive Power (watts) Pdr 2.5 2.2
Anode Dissipation (no signal)

(watts) Pa(0) 125 125
Anode Dissipation (max signal)

(watts) Pa(max sig) 25 25
Anode Load (anode to anode)

(kilohms) Ra-a 10 13
Power output (total) (watts) Pout 175 200
Distortion (%) D 6 6
Input Impedance (grid to grid)

(kilohms) Zin(g-g) 4 4.5
OQutput Impedance (kilohms) Zout 15 15

The above conditions apply to speech and music only. For
continuous sine wave modulation the anode load should be
increased by not less than 209 to avoid excessive dissipation.
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EDISWAN ES1101

ESI1101
RADIATION COOLED TRIODE
TENTATIVE

BASE—UX4

Viewed from free end of pins.
TOP CAP—CT2
CONNECTIONS
Pin1 Heater h
Pin 2 Cathode k
Pin 3 Grid g
Pin 4 Heater h
Cap Anode a
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EDISWAN ES1102

ES1102
RADIATION COOLED TRIODE
TENTATIVE

GENERAL

The ES1102 is a directly heated power triode intended for
use in Class AB{ or AB2 Push Pull Amplifiers having a
maximum power output of 300 watts per pair of valves.
It has a maximum anode dissipation of 100 watts.

RATING

Filament Voltage (volts) \4i 60
Filament Current (amps) If 2.7
Maximum Anode Voltage (volts) Va(max) 1250
Maximum Mean Cathode Current (mA)  li(av)max 250
Maximum Anode Dissipation (watts) Pa(max) 100
Mutual Conductance (mA/V) gm 3.9*
Amplification Factor m 5.5+
Anode Impedance (kilohms) ra 1-41*

* Measured at Va=1kV ; la=100mA.

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid Ca-g 157
Anode/Filament ca-f 10-8
Grid/Filament cg-f 15-8
DIMENSIONS

Maximum Overall Length (mm) 192
Maximum Seated Height (mm) 182
Maximum Diameter (mm) 65
Approximate Nett Weight (Ibs) 1
Approximate Packed Weight (Ibs) 2
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ES1102

EDISWAN

ESI1102
RADIATION COOLED TRIODE
TENTATIVE

MOUNTING POSITION—Vertical, base downwards.

TYPICAL OPERATION—Push-Pull. Values per valve.

Class AB1 Class AB2

Anode Voltage
(maximum signal)

Anode Current (no

signal) (mA) la(o) 50 30 50 50
Anode Current
maximum Signal)
Anode Dissipation
(nosignal) (watts) pa(o) 55 70 55 55

Anode Dissipation
(maximum signal)

Grid Bias (volts) Vg —200 —225 —200 —225
Input Voltage (grid

to grid) (peak)

(volts) Vin(g-g)pk 400 450 500 560
Grid Current (mA) g 0 0 75 10
Anode Load (Anode
to Anode) (kilohms) Ra-a 4 8 8 8
Power Output

(total)(watts) Pout 125 175 200 300
Distortion (%) 4 5 6 6

The power supply should have an impedance not greater
than 400 ohms.

Under Class AB2 conditions the anode dissipation rises to
a maximum at approximately one half of full output.
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EDISWAN @ ES1102

ES1102
RADIATION COOLED TRIODE
TENTATIVE

[*— 65'0 DIA —>

182:0
1920

BASE—L4

oavo

GRID

All dimensions in mm,
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ES1102 @ EDISWAN

ES1102
RADIATION COOLED TRIODE
TENTATIVE

CHARACTERISTIC CURVES: 15/Va
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SELECTION CHART
HIGH VOLTAGE RECTIFIERS
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SELECTION CHART
HIGH VOLTAGE RECTIFIERS
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HALF-WAVE HIGH VYACUUM
PEAK CATHODE CURRENT (Amps)
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Rectifiers

Condensed Data on Obsolete Types
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Rectifiers

Condensed Data on Replacement Types

LOW VOLTAGE RECTIFIERS

vo ut

lout

Type Descripti I
ption Base
Number | (V) (A)
68504 Full-wave, tungar 2-3 30 50 G.E.S
68506 Half-wave, tungar 23 75 60 | G.ESS
68508 Half-wave, tungar 25 60 15 G.E.S
68510 Half-wave, tungar 2:0 75 15 | ES.
68530 Full-wave, gas discharge 2-0 |30 60 Special
68532 Full-wave, gas discharge 2:0 20 2-0 Special
HALF-WAVE HIGH VACUUM RECTIFIERS
Type ' ViorVh | lforly ik(pk)max }P-LV-(max) lk(max) | Pa(max) Base
Number | (v) | (& mA) | (W)
19E2 | 40 21 1 — 50 | 108
19G3 | 40 1-4 50 — 108
19HI 40 | 20 75 — B4
19H5 40 | 40 — 32 G.E.S.
ESUISI | 40 | 12:0 200 100 G.E:S:
visol 165 152 | — 400 — |ES.
HALF-WAVE MERCURY VAPOUR RECTIFIERS
Type Vi |k ik(pk) Vour* | lout ‘ Base
Number | (v) | (a) | (&) ® | @
ESU76 ‘ 2-0 7-5 1-25 ‘ 3-2 05 | G.ES.
ESUI50 4-0 7-5 5-0 ‘ 475 | 2-0 G.E.S.
* Maximum output in biphase half-wave using two valves.
XENON RECTIFIERS
vi | i | v I
Type \ f f Ik(pk) I out out Base
Number | (V) (A) (A) ‘ (kV) (A)
‘ \
(
. ‘ _ 140 32 | 05| |
ESUI04 | 40 | 28 i2-0 15 1,0} l B4
| 0 | 75 | {190 | 32 | os] |
ESUIO05 } 20 ‘ 75 w iZ'O | 15 1.0} ‘ G.E.S.

Page 2
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EDISWAN 19G6

19Gé
HIGH VACUUM HALF WAVE RECTIFIER

Indirectly heated—for High Voltage Power Supplies

RATING
Heater Voltage Vh 40 V
Heater Current Ih 05 A
Maximum Peak Inverse Anode

Voltage (Wkg) P..Vmax(w) 60 kV
Maximum Peak Inverse Anode

Voltage (no-load) P.1.V(max) 7-0 kv
Maximum Anode Voltage (r.m.s.) Va(rms)max 2-5 kV
Maximum Mean Anode Current |a(av)max 30-0 mA
Maximum Peak Anode Current la(pkymax ~ 180-0mA
Minimum Surge Limiting Resistance 5,400* Q
Maximum Reservoir Capacitance Cmax 1-0 uF

* This resistance can be obtained in the distributed resistance
of the transformer winding.

INTER-ELECTRODE CAPACITANCES (pF)

Anode to all other clectrodes Ca-all 2-8
DIMENSIONS

Maximum Overall Length 60 mm
Maximum Diameter 19 mm
Approximate Nett Weight zo0z
Approximate Packed Weight oz

MOUNTING POSITION—Unrestricted

December, 1961 Issue 1, Page 1
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19G6 EDISWAN

19Gé
HIGH VACUUM HALF WAVE RECTIFIER

Indirectly heated—for High Voltage Power Supplies

CAP—CT1

BASE—Miniature Button 7-Pin (B7G.)

Viewed from free end of pins.

BASE CONNECTIONS

Pin 1 IC to Pin 2 IC
Pin 2 Cathode k
Pin 3 Heater h
Pin 4 Heater h
Pin 5 IC to Pin 2 IC
Pin 6 IC to Pin 2 IC
Pin7 IC to Pin 2 IC
Cap Anode a
NOTES

Cathode and Heater should normally be tied externally.
If left free, the heater to cathode voltage must never exceed
10 volts Peak.

The heater must be switched on for 20 seconds before the
anode voltage is applied.

All Maximum Ratings are absolute values not design centres.

December, 1961 Issue 1, Page 2
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EDISWAN 1966

19Gé
HIGH VACUUM HALF WAVE RECTIFIER

Indirectly heated—for High Voltage Power Supplies

AVERAGE CHARACTERISTIC CURVES : I3,Ra/Va
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EDISWAN 19H4

19H4

HIGH VACUUM DIODE
Indirectly heated—for High Voltage Power Rectification <«

RATIN] @
Heater Voltage (volts) Vi 2.5
Heater Current (amps) Ih 1.7
Maximum Mean Anode Current (mA) Ia(av)max. » 30.0 i
Maximum Peak Anode Current (mA) Ia(pk)max. » 180 <
Maximum Peak Inverse Voltage
- No Load (KvV) P'I'v'o.(max) * 23,0
Maximum Peak Inverse Voltage PeloVe s 20.0
- On Load (KV) w. (max)
Maximum Mean Anode Current (ma) t 5.0
Maximum Peak Inverse Voltage
- No Load or On Load (KV) t 18.0
Minimum Surge Limiting Resistance
(ohms) 18,000 <=
50 ¢/s 0.5
Maximum Reservoir Condenser (yF) él,soo /8 0.01 -
* Delayed Switching. The Heater must be
switched on for 10 seconds before the
Anode Voltage 1s applied.
T simultaneous switching. <«
g All Maximum Ratings are absolute values,
not design centres.
DIMENSIONS
Maximum Overall Length (mm) 129
Maximum Diameter (mm) 40
Maximum Seated Height (mm) 116
Approximate Nett Weight (ozs) 2%
Approximate Packed Weight (ozs) 3%
o MOUNTING POSITION ~- Unrestricted.

Indicates a change g
December, 1961 Issue 1 ,Page 1
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19H4 EDISWAR

19H4

HIGH VACUUM DIODE
Indirectly heated—for High Voltage Power Rectification <

CAP  american Miniature Type

BULB Clear

BASE International Octal (I08)

Viewed from free end of pins.

CONNEXIONS.

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Top

Heater

[ =}

.

Heater/Cathode

8(1)\10)01*’01(\1!-‘
o
(2 I~ I |

B

Anode

NOTE

A11 pins with the exception of No. 2 should
be connected to pin No. 7 on the holder, and
pin No. 7 connected to the reservoir condenser.

Indicates a change <=
December, 1961 Issue 1, Page 2
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EDISWAN @ 19H4

19H4

HIGH VACUUM DIODE
Indirectly heated—for High Voltage Power Rectification

AVERAGE CHARACTERISTIC CURVE
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EDISWAN

19H12

1I9H12
HIGH VACUUM DIODE
Directly heated
TENTATIVE

GENERAL

The 19H12 is an Inverse Damping Diode intended for use in
radar transmitters to prevent voltage overswings.

RATING
Filament Voltage (volts) Vh 40
Filament Current (amps) Ih 12:0
Maximum Anode Dissipation (watts) Pa(max 50
Maximum Peak Inverse Voltage (kV) PIV(max) 25
Maximum Peak Pulse Current

(Normal) (amps) ik(pk)max 30*
Maximum Peak Pulse Current

(Fault) (amps) ik(fault)max 50t
Approximate Pulse Impedance at

30 amps (ohms) D.C. Resistance 23

* Maximum pulse length 10us.  For mean and r.m.s. currents
see rating chart.

f For 1 second maximum. For further details see fault rating
chart.

The filament must be switched on for 30 seconds before
the anode voltage is applied.

All maximum ratings are Absolute values not Design Centres.

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Filament Ca-f 27-8
DIMENSIONS

Maximum Overall Length (mm) 240
Maximum Diameter (mm) 120
Approximate Nett Weight (Ib) 2
Approximate Packed Weight (Ib) 1

MOUNTING POSITION—Unrestricted.

TOP CAPS—CT3

December, 1961

Associated Electrical Industries
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19H12 @ EDISWAN

19H 12
HIGH VACUUM DIODE
Directly heated
TENTATIVE

T
TERMINALS

1440+ ol}DlA_-!mloa.':;:oa -
L i |1

15°5 min

235%5

STRAIGHT
SIDE
21 min
/
//
bma / -
£ 27808
9-53£ 013 TTIHIE
4 - ! [LHI£O-13DA
FILAMENT
TERMINALS
IH1£ O3 DIA -{(ﬂﬁ‘f
N
i
All dimensions in mm.
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EDISWAN 19H12

19Hi2
HIGH VACUUM DIODE
Directly heated
TENTATIVE

RATING CHART: Ia(pk)/Duty Ratio
Normal Conditions
The Chart gives Absolute Maximum values, not Design Centres
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19H12 EDISWAN

ISHI12
HIGH VACUUM DIODE
Directly heated
TENTATIVE

RATING CHART: 'a(pkgh(av)
Fault Conditions. Maximum Fault Duration =1 sec.
The Chart gives Absolute Maximum values, not Design Centres
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EDISWAN 19H12

19H12
HIGH VACUUM DIODE
Directly heated
TENTATIVE

RATING CHART
Normal conditions
The Chart gives Absolute Maximum values, not Design Centres
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19H12 EDISWAN

19H12
HIGH VACUUM DIODE
Directly heated
TENTATIVE

Normal Conditions
The Chart gives Absolute Maximum values, not Design Centres
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EDISWAN

ESU74

ESU74

HIGH VACUUM HALF WAVE RECTIFIER

RATING
Filament Voltage (volts)
Filament Current (amps)

Maximum Peak Inverse
Voltage (volts)

Maximum Mean Anode Current (mA)

Average Maximum Filament
Emission (amps)

Maximum Anode Dissipation (watts)

DIMENSIONS

Maximum Overall Length

Maximum Diameter

Approximate Nett Weight
Approximate Packed Weight
Approximate Packed Export Weight

MOUNTING POSITION—Vertical.

Vi 4.0
If 1.5

P.LLV. (max) 40,000

la(av)max 80
i 1.1
Pa 50
(mm) 250
(mm) 60
(ozs) 7.0
(Ibs) 2.0
(Ibs) 2.0

December, 1961

Issue 1, Page 1
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ESU74 @ EDISWAN

ESU74
HIGH VACUUM HALF WAVE RECTIFIER

91203 (0358"+0-012")

ANODE — =~
3l 250max
G.ES. BASE
(FILAMENT)
x
. | ]
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EDISWAN ESU74

ESU74
HIGH VACUUM HALF WAVE RECTIFIER

TYPICAL CHARACTERISTIC CURVES: Ja/Va
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EDISWAN

ESU77

ESU77
HALF-WAVE HIGH VACUUM RECTIFIER

GENERAL
The ESU.77 1s a directly heated Thoriated Tungsten
filament high voltage half-wave rectifier employing
a tantalum anode.
RATING
Filament Voltage (volts) Ve 4
Filament Current (amps) I 12
Maximum Peak Inverse

Voltage (kV) P.I.V.max. 40
Maximum Peak Anode Current

for Rectifier and Diode

charging conditions (amps) Ia(pk)max. 1.1
Maximum Anode Dissipation

(watts) L 130

Nominal Internal Resistance

at 300 mA (ohms) 600
DIMENSIONS
Maximum Overall Length (mm) 270
Maximum Diameter (mm) 61
BASE - G.E.S.
MOUNTING POSITION = \Vertical

December, 1961 Issue 1, Page 1
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ESU77 AEI EDISWAN

ESU77
HALF-WAVE HIGH VACUUM RECTIFIER

R

ANODE APPROX.20 }
— 57— 270 MAX.
255 MIN.
STD GES
BASE FILAMENT

HARD GLASS BULB

All dimensions in mm. unless stated otherwise.

December, 1961 Issue 1, Page 2
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EDISWAN

ESU101

ESUI0I
HALF-WAVE MERCURY VAPOUR RECTIFIER

TENTATIVE

GENERAL

The ESU101 is a directly heated high voitage half-wave
mercury vapour rectifier, which has been designed for use in
radio relay amplifiers.

RATING
Filament Voltage (volts) Vi 40
Filament Current (amps) If 27
Maximum Peak Inverse Voltage (kV)  P.I.V.(max) 100
Maximum Peak Anode Current (amps) |a(pk)max 1:25
Maximum Mean Anode Current(amps) |a(av)max 0-25
Voltage Drop (approx) (volts) Vdrop 16
Condensed Mercury Temperature

Range (°C) 20 to 60
Heating Time (seconds) 60
DIMENSIONS
Maximum Overall Length (mm) 139
Maximum Diameter (mm) 48
Approximate Nett Weight (ozs) 2
Approximate Packed Weight (ozs) 3%

MOUNTING POSITION Vertical, base downwards.

TYPICAL OPERATION

A Biphase Half Wave Rectifier using two valves can give an
output of 500 mA at 3-2 kV.

NOTES

The H.T. supply to the anode should not be switch on
until the specified filament heating time has elapsed. When
newly installed or after a period of disuse the filament
should be run at normal temperature for 15 minutes before
the application of the H.T. voltage.

December, 1961

Associated Electrical
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ESU101

EDISWAN

ESUI0I

HALF-WAVE MERCURY VAPOUR RECTIFIER
TENTATIVE

BULB Clear.

BASE British 4 Pin (B4).

CAP J} ins. diameter.

Viewed from free end of pins.

VALVEHOLDER EDISWAN CLIX VH300/4, VH42/4.

TOP CAP CONNECTOR EDISWAN CLIX TC434

CONNECTIONS

Pin 1
Pin 2
Pin 3
Pin 4
Top Cap

No Connection
No Connection
Filament
Filament
Anode

NC
NC

December, 1961
Associated

Electrical Industries

Electronic Components Division
Tel.:

GERrard 9797
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EDISWAN @ ESU101

ESUI0I
HALF-WAVE MERCURY VAPOUR RECTIFIER

TENTATIVE

45

91 (0358
$005 +0007)

ANODE —_|
14015
|
;}
All Dimensions in mm unless stated otherwise.
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EDISWAN

ESU103

ESUI103

HALF-WAVE XENON RECTIFIER

TENTATIVE

GENERAL

The ESU103 is a directly heated half-wave Xenon Rectifier
requiring a heating delay time of 10 seconds.
in a Full-wave circuit will give an output of 0.5 amps at
3.2kV or 1.0 amp at 1.6kV. This rectifier may be operated
in the ambient temperature range —50°C to +75°C.

RATING

Filament Voltage (volts) Vj
Filament Current (amps) If
Maximum Peak Inverse

Voltage (kV) PIY (max) 5.0
Maximum Peak Anode

Current (amps) ia(pk)max 2.0
Maximum Mean Anode

Current (amps) la(av)max 05
Maximum Voltage Drop (volts)

Minimum Heating Time (secs)

Ambient Temperature

Range (°C)

DIMENSIONS

Maximum Overall Length (mm)
Maximum Seated Height (mm)
Maximum Diameter (mm)
Approximate Nett Weight (ozs)
Approximate Packed Weight (ozs)

MOUNTING POSITION—Unrestricted

25
5.0

—55 to

Two rectifiers

10.0
1.0

0.25
12.0
10

+75

160
144
52

December, 1961
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ESU103 EDISWAN

ESUI103
HALF-WAVE XENON RECTIFIER

TENTATIVE

TYPICAL OPERATION-—Full-wave (2 Valves)

Peak Inverse Voltage Rating (kV) PIV(max) 5 10
Output Voltage (kV) Vout 1.6 3.2
Output Current (amps) lout 1.0 0.5

TOP CAP—CT3

BASE—UX4 with Bayonet

Viewed from free end of pins.
VALVE HOLDER—Ediswan Clix VH262/4

TOP CAP CONNECTOR—Ediswan Clix TC433

CONNECTIONS
Pin 1 Filament f
Pin 2 No Connection NC
Pin 3 No Connection NC
Pin 4 Filament, Shield f,s
Top Cap Anode a
December, 1961 Issue 1, Page 2

Associated Electrical Industries Limited
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EDISWAN ESU106
ESUI106
HALF-WAVE MERCURY VAPOUR RECTIFIER
TENTATIVE

GENERAL
THE ESU106 is an indirectly heated half-wave Mercury
Vapour Rectifier having a normal cathode heating delay
time of five minutes. Two rectifiers in a full wave circuit
will give an output of é amps at 6.3kV. This rectifier may
be operated with condensed mercury temperatures in the
range +25°C to +70°C.
RATING
Heater Voltage (volts) Vh 4.0
Heater Current (amps) Ih 14.0 to 16.0
Maximum Peak Inverse Voltage (kV) PIV(max) 20.0t
Maximum Peak Anode Current

(amps) ia(pk)max 15.0¢
Maximum Mean Anode Current

(amps) laav)max 3.0t
Maximum Voltage Drop (volts) 15.0
Minimum Cathode Heating Time

(at 15°C) (minutes) 5.0+
Condensed Mercury Temperature
Range (°C) +25 to +70
Maximum Surge Cathode Current

(0.1 sec max) (amps) Ik(surge)max 150
* At free air ambient temperature 10°C heating time is
10 minutes, at 5°C heating time is 20 minutes.
1 See *““ Typical Operation *” for temperature derating.
DIMENSIONS
Maximum Overall Length (mm) 310
Maximum Diameter (mm) 78
Approximate Nett Weight (Ibs) 1
Approximate Packed Weight (Ibs) 8

December, 1961 lssue 1, Page 1
Associated Electrical Industries Limited
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ESU106

EDISWAN

ESUI106
HALF-WAVE MERCURY VAPOUR RECTIFIER

TENTATIVE

MOUNTING POSITION—Vertical, base downwards

TYPICAL OPERATION

A Full Wave Rectifier using 2 valves can deliver an output
of 6amps at 6.3kV.

Condensed Mercury Temperature

(°C) 70 65 60 55—25
Maximum Peak Inverse Voltage

(kV) PIV(max) 5 10 15 20
Maximum Peak Cathode Current

(amps) ik(pk)max 30 20 18 15
Maximum Mean Cathode Current

(amps) Ik@v)max? 5 4 3
NOTE

The cathode of this rectifier should be allowed an adequate
heating time, preferably longer than the specified absolute
minimum but In any circumstances no shorter, before the
application of anode voltage.

The condensed mercury temperature, which may be measured
with a thermocouple attached to the coolest part of the
bulb, should never pass outside the specified limits during
operation.

After transportation, or a period of storage, or when first
placed in service, an initial cathode heating time of 30 minutes
should be allowed to ensure the correct distribution of the
mercury within the valve.

December, 1961
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Half-wave Mercury Vapour Rectifier ESU106

78

e — MAX. ——»—‘
cT3 6

CAP /7 — o

310 MAX.
GES—
\h
- )

h,/ All dimensions in mm.
VALVE HOLDER—AE| 4857
TOP CAP CONNECTOR—AE| TC433
CONNECTIONS
Base Centre Heater, Cathode h,k
Base Shell Heater h
Top Cap Anode a
August, 1962 Page 3, Issue 2

Associated Electrical Industries Limited
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ESU106 Half-wave Mercury Vapour Rectifier

CHARACTERISTIC CURVES : Tyt
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EDISWAN AEI ESU107

ESU 107
HALF-WAVE MERCURY VAPOUR RECTIFIER

GENERAL

The ESU107 is an indirectly heated half-wave mercury vapour rectifier having a
minimum cathode heating delay time of three minutes. Two rectifiers in a full wave
circuit will give an output of 6:0A at 6-:3kV. This ractifier may be operated with condensed
mercury temperatures in the range +25° to ++70°C.

RATING
Heater voltage Vh 50-"V
Heater current Ih 4 A
Maximum peak inverse voltage P.I.V.(max) 20 kV
Maximum operating frequency fmax 150 c/s
Minimum pre-heat time 3  min
Maximum output voltage in biphase half-

wave using two valves V(out)max 6-3 kV
Maximum output current in biphase half-

wave using two valves l{out)max 60 A
Maximum voltage drop across valve 15 \%
Maximum surge cathode current

(0+1 sec max) |k(surge)max 150 A
Maximum peak inverse voltage P.l.V.(max) 20 15 10 50 kV
Condensed merctiry temperature limits 25-55 25-60 25-65 25-70 °C
Peak cathode current’ ik(pk) 15 18 20 25 A
Maximum average cathode current

(maximum average time 10 sec) Ik (av)max 30 40 50 60 A
DIMENSIONS
Maximum overall length 305 mm
Maximum diameter 78 mm
Maximum seated height 285 mm
Approximate net weight 1 Ib
Approximate packed weight 5 8 b
February, 1962 Issue 1, Page 1
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ESU107 EDISWAN

ESUI107
HALF-WAVE MERCURY VAPOUR RECTIFIER

MOUNTING POSITION--Vertical, base downwards.

NOTES

The cathode of this rectifier should be allowed an adequate heating time, preferably
longer than the specified absolute minimum, but in any circumstances no shorter,
before the application of anode voltage.

The condensed mercury temperature, which may be measured with a thermocouple
attached to the coolest part of the bulb, should never pass outside the specified limits
during operation.

After transportation, or a period of storage, or when first placed in service, an initial
cathode heating time of 30 minutes should be allowed to ensure the correctdistribution
of the mercury within the valve.

TOP CAP—CT3

BASE—B4D

2 3

I
] 4
Viewed from free end of pins.

CONNECTIONS
Pin 1 No Connection NC
Pin 2 Heater, Cathode h,k
Pin 3 Heater h
Pin 4 No Connection NC
Top Cap Anode a
February, 1962 Issue 1, Page 2
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Half-wave Mercury Vapour Rectifier

ESU107

= i [ ——
CAP,

285 MAX

MAX

B o
hk O h
o0
o0
NC NC

VIEW OF FREE END.

All dimensions in mm.

August, 1962
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ESU107 Half-wave Mercury Vapour Rectifier

CHARACTERISTIC CURVES: Thg/t
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EDISWAN

ESU111

ESUIII

HALF WAVE MERCURY VAPOUR RECTIFIER
<«

GENERAL

The ESU111 is an indirectly heated half wave Mercury Vapour
Rectifier having a cathode heating delay time of 3 minutes.
Two rectifiers in a full wave circuit will give an output of
6 amps at 6.3kV. This rectifier may be operated with con-
densed mercury temperatures in the range 4 25°C to 4-70°C.

RATING

Heater Voltage (volts) Vh 5-0
Heater Current (amps) Ih 120 4=
Maximum Peak Inverse Voltage (kV) PlIVmax 20-0*
Maximum Peak Anode Current (amps) la(pk)max 15-0%
Maximum Mean Anode Current (amps) ia(av)max 3.0+
Maximum Voltage Drop (volts) 15-0
Minimum Heating Time (mins) KR
Condensed Mercury Temperature

Range +25 to +70°C

* See “ Typical Operation " for temperature derating.

DIMENSIONS

Maximum Overall Length (mm) 337 -
Maximum Seated Height (mm) 310 €
Maximum Diameter (mm) 78
Approximate Nett Weight (Ibs) 1
Approximate Packed Weight (Ibs) 8%

December, 1961

Associated Electrical Industries
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ESU111

EDISWAN

ESULII

HALF WAVE MERCURY VAPOUR RECTIFIER

MOUNTING POSITION—Vertical, base downwards

TYPICAL OPERATION

A full wave Rectifier using 2 valves can deliver an output

of 6.0. amps at 6.3kV.

Condensed Mercury
Temperature (°C)

Maximum Peak Inverse
Voltage (kV) PIV(max)

Maximum Peak Cathode
Current (amps) Ik(pk)max

Maximum Mean Cathode
Current (amps) Ik(av)max

NOTES.—

70
to
25

25

)

65
to
25

10

20

5

60
to

25

15

18

4

55
to
25 €

20
15 <

3 &

The cathode of this rectifier should be allowed an adequate
heating time, preferably longer than the specified absolute
minimum but in any circumstances no shorter, before the

application of anode voltage.

The condensed mercury temperature, which may be measured
with a thermocouple attached to the coolest part of the bulb,
should never pass outside the specified limits during operation.

After transportation, or a period of storage, or when first
placed in service, an initial cathode heating time of 30 minutes
should be allowed to ensure the correct distribution of the

mercury within the valve.
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EDISWAN

(AED

ESU111

A3-20
BASE.

U

SIDE VIEW OF
CENTRE CONTACT,

BASE—RMA A3-20

ESUIII
HALF-WAVE MERCURY VAPOUR RECTIFIER

IR —

g m oo

310

A

MAX.

337

MAX.

CATHODE PRINTED ON
SHELL BESIDE PIN.

@] O

VIEW OF FREE END.

All dimensions in mm.

TOP CAP CONNECTOR—AE| TC433
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EDISWAN

ESU115

ESUII5
HALF-WAVE MERCURY VAPOUR RECTIFIER

GENERAL

The ESU115 is a directly heated high voltage half-wave
mercury vapour rectifier, which has been designed for use in
radio relay amplifiers.

RATING
Filament Voltage (volts) V¢ 40
Filament Current (amps) If 27
Maximum Peak Inverse Voltage (kV) P.L.V.(max) 6-5
Maximum Peak Anode Current (amps) la(pk)max 125
Maximum Mean Anode Current(amps) la(av)max 0-25
Voltage Drop (approx) (volts) Vdrop 16
Condensed Mercury Temperature

Range (°C) 20 to 60
Heating Time (seconds) 60
DIMENSIONS
Maximum Overall Length (mm) 139
Maximum Diameter (mm) 48
Approximate Nett Weight (ozs) 3
Approximate Packed Weight (ozs) 31

MOUNTING POSITION—Vertical, base downwards.

TYPICAL OPERATION

A Biphase Half Wave Rectifier using two valves can give an
output of 500 mA at 2:0 kV.

NOTES

The H.T. supply to the anode should not be switched on
until the specified filament heating time has elapsed. When
newly installed or after a period of disuse the filament
should be run at normal temperature for 15 minutes before
the application of the H.T. voltage.

December, 1961
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ESU115 @ EDISWAN

ESUII5
HALF-WAVE MERCURY VAPOUR RECTIFIER

BULB—Clear.

BASE—British 4 Pin (B4).

Viewed from free end of pins.

CAP—CT2.

VALVEHOLDER—EDISWAN CLIX VH300/4, VH42/4.

TOP CAP CONNECTOR—EDISWAN CLIX TC430.

CONNECTIONS
Pin 1 No Connection NC
Pin 2 No Connection NC
Pin 3 Filament f
Pin 4 Filament f
Top Cap Anode a
December, 1961 Issue 1, Page 2
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EDISWAN

ESU200

ESU200

HALF WAVE MERCURY VAPOUR RECTIFIER

GENERAL

The ESU200 is a directly heated oxide coated filament
High Voltage Half Wave Mercury Vapour Rectifier.

When first placed into operation It Is essential that the
filament Is run at its rated value for 15 minutes without

any anode voltage being applied.

RATING
Filament Voltage (volts)
Filament Current (amps)

Maximum Peak Inverse
Anode Voltage (kV)

Maximum Peak Anode Current
(amps)

Maximum Average Anode Current
(amps)

Voltage Drop (volts) approx.

Ambient Temperature Range

Cathode Heating Delay Time (secs)

DIMENSIONS

Maximum Overall Length
Maximum Diameter
Approximate Nett Weight
Approximate Packed weight

Approximate Packed Export Weight (lbs)

MOUNTING POSITION—Vertical
TOP CAP—Anode (C.T.9)
BASE G.E.S.—Filament

Vi 40
If 11-0
PIV (max) 215
la(pk)(max) **5-0
‘a(av)(max) 1-25
12

20°-60° C

t 60
(mm) 270
(mm) 57
(ozs) 8
(Ibs) 11
13

**Note :—Maximum ratings cannot necessarily be used
simultaneously. Normally if either the maximum
P.L.V. or maximum mean current are to be used,
the other factor has to be reduced appreciably.

December, 1961
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ESU200 @ EDISWAN

ESU200
HALF WAVE MERCURY VAPOUR RECTIFIER

95

-

ANODE —___ |

270max

- 57—

GE.S. BASE ——=
(FILAMENT)

830200

All dimensions in m.m.
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EDISWAN

ESU575

ESUS75

HALF WAVE MERCURY VAPOUR RECTIFIER

Directly heated

RATING
Filament Voltage (volts) Vg
Filament Current (amps) If

Maximum Peak Anode Current (amps) |a(pk)max.
Maximum Mean Anode Current (amps) la(av)max.
Maximum Peak Inverse Voltage (volts) P.l.V.(max)
Approximate Voltage Drop (volts) Vir
Filament Heating Time (secs)

Condensed Mercury Temp. (°C)

DIMENSIONS

Maximum Overall Length (mm)

Maximum Diameter (mm)
Approximate Nett Weight (ozs)
Approximate Packed Weight (Ibs)

Approximate Packed Export Weight (lbs)

MOUNTING POSITION—Vertical.

BASE—Jumbo.

540
100 <«
70 <
175 <

15,000

10-0

20-60

275 -«

SPECIAL NOTE. When the rectifier is first placed into

T service, the filament should be operated
at Normal Voltage for 15 minutes without
the anode voltage. This will enable the
mercury to be correctly distributed.
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ESU575 @ EDISWAN

ESUS75

HALF WAVE MERCURY VAPOUR RECTIFIER
Directly heated

- '~— 563+ D13

ANODE

1

78-0 0.0. ——
| " 255-0% 10-0
i

265-0X 00

JUMBO BASE

UNDERSIDE VIEW OF BASE

ALL DIMENSIONS IN M.M. UNLESS OTHERWISE STATED
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ESU673

EDISWAN
ESU673
HALF WAVE MERCURY VAPOUR RECTIFIER
Directly heated

RATING
Filament Voltage (volts) V¢ 50
Filament Current (amps) I 100
Maximum Peak Anode Current (amps) la(pk)max. 7:0
Maximum Mean Anode Current (amps) la(av)max. 175
Maximum Peak Inverse Voltage (kV) P.L.V.(max) 15
Approximate Voltage Drop (volts) Vir 10-0
Cathode Heating Time (secs) 60
Condensed Mercury Temperature (°C) 20-60
DIMENSIONS
Maximum Overall Length (mm) 282
Maximum Diameter (mm) 78
Approximate Nett Weight (ozs) 104
Approximate Packed Weight (Ibs) 4
Approximate Packed Export

Weight (Ibs) 4}
MOUNTING POSITION—Vertical.
BASE—Super Jumbo—Filament.
TOP CAP—Anode.
SPECIAL NOTE
When the rectifier is first placed into service, the filament
should be operated at Normal Voltage for 15 minutes
without the anode voltage. This will enable the mercury to
be correctly distributed.
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ESU673 @ EDISWAN

ESU673

HALF WAVE MERCURY VAPOUR RECTIFIER
Directly heated

»-—] [a— 5631013 DIA.

ANOQDE — ! ¥ ¥

78:0 0.D. ~-’—\
s —

255-:0%100
272:0%100

SUPER i
JUMBO BASE  ==4 .
‘m;fjj :

UNDERSIDE VIEW DF BASE

ALL DIMENSIONS IN M.M UNLESS OTHERWISE STATED
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EDISWAN

ESUB866
HALF WAVE MERCURY VAPOUR RECTIFIER

RATING

Filament Voltage (volts) Ve 2.5
Filament Current (amps) Ip 5.0
Maximum Peak Anode Current (amps) Ia(pk) 1.0
Vaximum Peak Inverse Voltage (volts) P.I.V (max) 10,000
Maximum Mean Anode Current (amps) Ta(av)max 0.25
Approximate Voltage Drop (volts) Vir 15
Cathode Delay Time (secs) t 60
Ambient Temperature (CO) 20-60
DIMENSIONS

Maximum Overall Length (mm) 170
Vaximum Diameter (mm) 66
Approximate Nett weight (o0zs) 3
Approximate Packed Weight (1bs) 13
Approximate Packed Export Weight 2
MOUNTING POSITION Vertical

BASE

U.X. 4 pin. This valve can also be supplied fitted
with an E.S. base, in which case it 1s known &s the
ESU.866/ES.

TOP CAP Anode

SPECIAL NOTE

When first placed into operation it is essential
that the filament is run at the rated value for
15 minutes without gny anode voltage being
applied.

December, 1961
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ESU866 EDISWAN

ESU866
HALF WAVE MERCURY VAPOUR RECTIFIER

FULL WAVE CIRCUIT TO SUPPLY 1'8KYV AT 300mA.

ESU 866
ON/oFF
o—
230v o-
50~
oLS 10
2mfd
O—
" % 2 H
2:5V.10 A ;ooo*
=_— 1800V
300ma 300mA.
é 3V I'5A
ik
50 1QW
BRIDGE RECTIFIER CIRCUIT TO SUPPLY 2-7 K.V. AT300m.A.
A
av 1S A
Z]«
25V SA
nov
0on
2.5V _3A
om forr
Ve
< 18H 300mA
o450
ESU B4
AA
3000V, R.M.5. AT 300m A
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EDISWAN @ ESU866

ESUB866
HALF WAVE MERCURY VAPOUR RECTIFIER

<— 54-0 DIA. —

| 683+ -D13
I

155-0 .
1700 MAX.

UX BASE —>¢

Il

BLANK F

BLANK F
UNDERSIDE VIEW OF BASE

ALL DIMENSIONS IN M.M.UNLESS OTHERWISE STATED
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EDISWAN

ESU872

ESUST2
HALF WAVE MERCURY VAPOUR RECTIFIER

GENERAL

Thls directly heated rectifier 1s designed to withstand high peak
énverae voltages and to condict at relatively low applied vol-
ages.

RATING

Filament Voltages (volts) Ve 5.0
Filament Current (amps) Ip 7.5
Maximum Peak Inverse Anode Voltage (KV) P.I.V. 10
Peak Anode Current (emps) Ta(pk) 5
Maximum Mean Anode Current (amps) a(mean) 1.25
Condensed Mercury Temperature (OC) 20-60
Cathode Heating Delay Time (secs) 60
Voltage Drop (volts) 15
DIMENSTONS

Vaximum Overall Length imchea; 8%
Maximum Diameter inches 2.5/16

BASE Jumbo - filament

TOP CAP - Anode

APPLICATION

When a mercury vapour rectifier is first placed in service, its
filament should be operated at normal voltage for egproximately
15 minutes without anode voltage in order to distri ute the
mercury properly. This procedure need not be repeated unless,
during subsequent handling, the mercury is spattered on to the
filament and anode.

Vount the rectifier vertically in a well-ventilated position as
the bulb becomes hot during continuous operation. To avoid the
possibility of flash-back on reverse voltage, the, temperature of
the rectifier bulb at the point where the mercury vapour condenses
should not. be allowed to exceed 600C. Where there 1S a possib-
{11ty of the.air temperature rising considerably, an air draught
cooling should be used,

Unless the valve 1s operated on very light loads, the filament

must be allowed to attain its full operating temparature before
the anode voltage is applied, and the Cathode Delay Time should
elapse tefore vhe anode supply is switched on. A delay switch
1s recommended for full load operation (see DLS range of swich

The ]r:ilament supply should not bte switched’ off before the H.T.

supply.

December, 1961
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ESUB72 @ EDISWAN

ESU872
HALF WAVE MERCURY VAPOUR RECTIFIER

—|-57.0 DIA. jo—
—-—»‘ lﬁ——-tssi-bla
ANODE——
210050
R B ¢
JUMBO BASE
BS.448
(Samon s.4.r) udu
BLANK
F
F
BLANK

UNDERSIDE VIEW OF BASE

ALL DIMENSIONS IN M.M. UNLESS OTHERWISE STATED
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EDISWAN

ESU8008
HALF WAVE MERCURY VAPOUR RECTIFIER

OENERAL

This directly heated rectifier is designed to withstand high
peak inverse voltages and to conduct at relatively low aprlied
voltages.

RATING

Filament Voltages (volts) Ve 5.0
Filament Current (amps) I 7.6
Maximum Peak Invarse Anode

Voltage (KV) P.I.V. 10
Maximum Peak Anode Current (amps) Ia(pk) 5
Maximum Vean Anode Current (amps) !I(mean) 1.26
Condensed Mercury Temperature (OC) 20-60
Cathode Heating Time (secs) 60
Approximate Voltage Drop (volts) 10
DIVENSTONS
Maximum Overall Length (inches) 8%
Maximum Diameter (inches) 2.5/16

BASE Super Jumbo ~ fllamant
TOP CAP =~ Anode

APPLICATION

When & mercury vapour rectifier §s first placed in service,
its filament should be operated at normal voltage for approxi-
mately 15 minutes without anode voltage in order to distribute
the mercury properly. This procedure need not be repeated
unless, during subsequent handling, the mercury 1s spattered
on to the filament and anode.

Mount the rectiffer vertically in a well-ventilated posit fon
as the bulb hscomes hot during continuous operation. To avoid
the possibility of flash-back on reverse voltage, the tempera-
ture of the rectifier bulb at the point where the mercury
vapour condenses should not be allowed to exceed 60°C., Where
there Js a possibility of the air temperature rising consider-
ably, an air drauvght cooling shouvld be used.

Unless the valve is operated on very light loads, the filament
must be allowed to attain 1ts full operating temperature be-
fore the anode voltage 1s applied, and the Cathode Delay Time
should elapse before the anode supply 1s switched on. A delay
awltch 1s recommended for full lozd operation (see DLS range
ot switches). The filament supply should not he switched off
hefore the H.T. supply.

‘December, 1961
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ESU8008 @

EDISWAN

ESU8008
HALF WAVE MERCURY VAPOUR RECTIFIER

—> 57-0 DIA.
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EDISWAN 20A2

20A2

GAS FILLED TETRODE
Indirectly heated—for use as a Grid Controlled Rectifier

RATING
Heater Voltage (volts) i 6.3
Heater Current (amps) In 1.0
Appm:dmte Voltage drop (volts) 9.0
Max, Peak Forward Anode Voltage Vai &0

Max, Peak Inverse Anode Voltage P.1.V.(max) 1300
Max, Shield Grid Voltage (volts) Vo2(max) -100 “«—
Max, Control Grid Voltage (volts) Vglﬁmx) -100 —
Max, Peak Cathode Current sug Ty (pk)max 1250
Max, Mean Cathode Current (mA Tx(av)max 250
Control Grid Series Resistance

(megohms) .01 to 1,0

NOTE

Cathode and heater should normally be tied externally,
If left free, the heater to cathode voltage must never exceed
25 volts peak, The heater must be switched on for 15 seconds
before anode voltage is applied,

A1l maxinum ratings are absolute values, not design centres.

DIMENSIONS

Maximum Overall Length (mm)
Maxinum Diameter (mm)
Maximum Seated Height (mm)
Approximate Nett Weight (ozs)

w288 E

Approximate Packed Weight (ozs)

MOUNTING POSITION -  Unrestricted.

Indicates a change <
December, 1961 Issue 1, Page 1
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20A2 EDISWAN

20A2

GAS FILLED TETRODE
Indirectly heated—for use as a Grid Controlled Rectifier

BULB  Clear

BLSE Internaticnal Octsl (I08)

Viewed from free end of pins.

CONNEX IONS

Pin 1 No connection NC

Pin 2 Heater h

Pin 3 Anode a

Pin 4 No connection NC

Pin 5 Control Grid gl

Fin & Shield Grid [

Fin 7 Heater h |
Pin 8 Cathode k ,‘

December, 1961 Issue 1, Page 2
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EDISWAN 20A2

20A2

GAS FILLED TETRODE
Indirectly heated—for use as a Grid Controlled Rectifier

AVERAGE CHARACTERISTIC CURVES

Shield Grid Reslst 20
Control Grid Resi: =0

GRID YOLTS

.........

F3
N H
" -
\
-
[=)

e
NG

n

\

3 2 2

ANODE STRIKING VOLTS

20

10
0
-
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EDISWARN 20A3

20A3

THYRATRON GAS TETRODE
Indirectly heated—for use as Gas Relay

RATING
Heater Voltage (volts) Vh .3
Heater Current (amps) Ip 0.6

Arc Voltage Drop (volts)

Maximum Forward Anode Volts Va 650
Vaximum Peak Inverse Anode Voltage (vo ts) P.I.V.(max) 1300
Maximum Shield Grid Voltage (volts) vgg(max) -100
Maximum Control Grid Volts Vg1 (max) ~100
Maximum Peak Cathode Current (ma) I (pk)mex 500
Maximum Average Cathode Current (mA) Ik(av)max 100
Control Grid Circuit Res. (Megohms) Rgl 0.01-10.0
Control Ratio Gl 250 »
Control Ratio G2 1000 t

* Vg2= 0 Ry =

t V1= O Rg1 = O Rge = O
IMPORTANT
1) Heater to cathode voltage must never exceed 25 volts peak.

11) The heater must be switched on for 10.se¢ min before
anode voltage 1s applied.

111) A1l maximum ratings are absolute values, not design

centres.

DIVENS IONS

overall Length Maximum (mm) 54
Maximum Diameter (mm) 19
Maximum Seated Helght (mm) 47.5
Approximete Nett Weight (o0zs) 3
Approximate Packed Welght (ozs) 2
MOUNTING POSITION - Unrestricted.

December, 1961 Issue 1, Page 1
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20A3 EDISWAN

20A3

THYRATRON GAS TETRODE
Indirectly heated—for use as Gas Relay

BASE -~ Miniature Button 7. pin B7G.

Viewed from free end of pins.

CONNEXIONS

Pin 1 Grid 1 gl
Pin 2 Cathode k

Pin 3 Heater

Pin 4 Heater

Pin 5 Grid 2 g2
Pin 6 Anode a

Pin 7 Grid 2 g2

December, 1961 Issue 1, Page 2
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EDISWAN 20A3

20A3
THYRATRON GAS TETRODE
Indirectly heated—for use as Gas Relay

AVERAGE CHARACTERISTIC CURVES: V,/Vg
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7
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v.d a
7 - *
1 3 o T
— ';1 = 7 —
. ‘ ]
- t 1|
. FHHARR
[ 1 v
O 2
i % =
1l ol
T A 7 9
’_
- L o
1 = 0
Il > —— / (1
1T O=F 7 7 019
TS i 7 &y
L [ z
m - S
L ‘ |
H | - :
- =
Ll t’>')_-rf'_— I 7, PR il
- iy ‘ (o]
i L i 1 ]
[ | o
T B == ~
:_7_ . <>) == = —— B = ]
T -+ T =
T w» = =
o) . == l
ml - {P== amui = 5
oy =TT '
L S =
> —
L o O
e P
HE
fHTTT D.C. ANODE VOLTAGE (V) o
T
8 8 8 o
O - ~
December, 1961 Issue 1, Page 3

Associated Electrical Industries Limited

Electronic Components Division
Tel.: GERRARD 9797






EDISWAN @ 21A1

21Al1
GAS FILLED TETRODE

Indirectly heated—for use as a Grid Controlled
Rectifier

GENERAL

The 21A1 is a Gas Filled Tetrode intended for use as a Half
Wave Grid Controlled Rectifier at altitudes up to 55,000 feet.

RATING
Heater Voltage (volts) Vh 6-3
Heater Current (amps) Ih 0-95
Arc Voltage Drop (volts) 9-0
Maximum Peak Forward Anode

Voltage (volts) Va (max) 600*
Maximum Peak Inverse Anode

Voltage (volts) PIV (max) 1,300%§

Maximum Shield Grid Voltage

Before Anode Conduction)

}V°|t$) Vg2 (max) —100]|
Maximum Control Grid Voltage

(Before Anode Conduction)

Maximum Peak Cathode Current

(mA) Ik(pk) max 1,250
Maximum Mean Cathode Current

(mA) Ik(av) max 2501
Maximum Mean Positive Control

Grid Current (mA) |g1(av) max 51§
Control Grid Series Resistance

(megohms) Rg1 0-01 to 10
Maximum Peak Heater to Cathode

Voltage (Heater Positive) (volts) Vh-k(max) 25
Maximum Peak Heater to Cathode

Voltage (Heater Negative) (volts) Vh-k(max) 100
Ambient Temperature Range (C°) —50 to 90

NOTES—See overleaf
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21A1

EDISWAN

21Al
GAS FILLED TETRODE

Indirectly heated—for use as a Grid Controlled
Rectifier

NOTES

The heater must be switched on for 15 seconds minimum
before the application of anode voltage.

* Maximum ratings are Absolute Values not Design Centres
and apply at air pressure corresponding to an altitude of
55,000 feet and up to a maximum supply frequency of 1-6kc/s.

 Under transient switching conditions and note (*) the
Maximum Surge Peak Inverse Voltage is 2000V.

| Maximum Negative Voltage during Conduction is 10V.
+ Maximum averaging time, 15 seconds.

§ Currents of this order may not be drawn when the anode
is more negative than —10 volts.

DIMENSIONS

Maximum Overall Length (mm) 85
Maximum Diameter (mm) 33
Maximum Seated Height (mm) 7
Approximate Nett Weight (ozs) 1%
Approximate Packed Weight (ozs)

MOUNTING POSITION—Unrestricted

December, 1961
Associated Electrical Industries Limited
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Tel.: GERrard 9797
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EDISWAN 21A1

21Al
GAS FILLED TETRODE

Indirectly heated—for use as a Grid Controlled
Rectifier

BASE—International Octal (6 Pin)

Viewed from free end of pins.

CONNECTIONS
Pin 1 Heater h
Pin 2 No Pin NP
Pin 3 Anode a
Pin 4 No Pin NP
Pin 5 Control Grid g1
Pin 6 Shield Grid g2
Pin7 Heater
Pin 8 Cathode
December, 1961 Issue 1, Page 3
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21A1 EDISWAN

21Al
GAS FILLED TETRODE

Indirectly heated—for use as a Grid Controlled
Rectifier

AVERAGE CHARACTERISTIC CURVES : Ig1/Vg1
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EDISWAN 21A1

21Al
GAS FILLED TETRODE

Indirectly heated—for use as a Grid Controlled
Rectifier

AVERAGE CHARACTERISTIC CURVES : Va(ign)/Vg1
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Inert Gas Filled Thyratron

21B12

GENERAL

The 21B12 is an inert gas filled thyratron suitable for welding or motor control. It has

a directly heated oxide coated cathode.

RATINGS

Filament voltage Vi
Filament current Ig
Maximum peak forward anode voltage

Maximum peak inverse anode voltage P.1.V.max
Maximum mean cathode current lk(av)max
Maximum peak cathode current ik(pk)max
Maximum surge cathode current (max duration 0+1 sec)

Maximum negative grid voltage before conduction Vg(max)
Maximum negative grid voltage after conduction Vg(max)

Control ratio

Maximum striking voltage for conduction

Voltage drop

Maximum grid resistance range

lonisation time t
Deionisation time t4
Commutation factor (V/us X A/us)

Ambient temperature range

* Recommended anode fuse = 6A. Maximum anode fuse = 10A.
1 Recommended value = 33k Q2.

INTER-ELECTRODE CAPACITANCES

Anode/grid Cag
Anode/filament Caxf
Grid/filament Cef

MOUNTING POSITION—Unrestricted

25 'V
90 A
10 kV
125 kV
25 A
30 A
300% A
-300 \
-10 \'%
200:1
70 \
12 \"
10—1001 kQ
10 s
1000 us
0-7

=55to 475 °C

3-8 pF
015 pF
2:5 pF

August, 1962
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21B12 Inert Gas Filled Thyratron @
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Inert Gas Filled Thyratron 21B12

CHARACTERISTIC CURVES : V,/V,
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21B12 Inert Gas Filled Thyratron

CHARACTERISTIC CURVES : [V,
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EDISWAN 21B13

21BI3
INERT GAS FILLED THYRATRON
TENTATIVE

GENERAL

The 21B13 is a xenon filled thyratron suitable for welding, motor control and other
power applications. It has an indirectly heated oxide-coated cathode.

RATING
Heater voltage Vh 50 v
Heater current th 21 A
Maximum peak forward anode voltage 12 kV
Maximum peak inverse anode voltage P.L.V.(max) 12 kV
Maximum mean cathode current

(max averaging time 15 sec) Ik(av)max 10* A
Maximum peak cathode current ik(pk)max 100 A
Maximum surge cathode current

(max duration 01 sec) 2000 A
Maximum anode voltage drop 18 A
Maximum anode voltage for conduction 70 A4
Maximum negative grid voltage before conduction 200 \'
Maximum negative grid voltage after conduction -10 v
Maximum grid resistance Rg(max) 50 kQ
Recommended minimum grid resistance Rg(min) 10 kQ
Minimum pre-heat time 120 s
Ambient temperature range ~55 to +75°C

* The anode structure must be left free, to ensure adequate cooling by free convection.

INTER-ELECTRODE CAPACITANCES

Anode/grid Ca-g 88 pF
Anode/cathode Ca-k 0415 pF
Grid/cathode cg-k 13-4  pF
CHARACTERISTICS

Approximate ionization time 10 us
Approximate recovery time (Vg=-200V) 50 us
Approximate recovery time (Vg=~10V) 500 us
Critical grid current (at Va=1kV) <20 pA
Control ratio 200:1
December, 1961 ADVANCE DATA, Page 1
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21B13 @ EDISWAN

21BI3
INERT GAS FILLED THYRATRON
TENTATIVE

MOUNTING POSITION—Vertical, base down

DIMENSIONS

Maximum overall length 230 mm
Maximum diameter over bulb 70 mm
Maximum diameter over connectors 115 mm

CAP— ;" diameter

BASE—Special

CONNECTIONS

Anode—Cap

Grid—Flexible lead from body of valve

Heater—Copper strip on base with 2BA slot

Heater and Cathode—Copper strip on base with OBA clearing hole

December, 1961 ADVANCE DATA, Page 2

Associated Electrical Industries Limited

Electronic Components Division
Tel: GERrard 9797



Mercury Vapour Thyratron

21N12

GENERAL

The 21N12 is a convection cooled mercury vapour thyratron. It has
oxide coated cathode and is intended for use in power supplies and
etc.

RATINGS—Absolute values

Heater voltage Vi
tHeater current (nominal) Ih
Maximum peak forward anode voltage

Maximum peak inverse anode voltage P.L.V.max

Maximum surge peak inverse voltage
Maximum anode voltage drop
Maximum mean cathode current (max averaging 15 sec) li(av)max

Maximum peak cathode current ik(pk)max
Maximum surge cathode current (0+1 sec)

Maximum grid resistance Rg(max)
Maximum supply frequency

Condensed mercury temperature limits THg

an indirectly heated
welding equipment,

5:045%V
50 A
10 kV
10 kV
20 kV
18 Vv
30 A
25 A
250 A
100  kQ
150 ¢/s
35t0 70 °C

t The heater must be switched on for a minimum of three minutes before the anode

voltage is applied.

MOUNTING POSITION—Vertical, base down.

CHARACTERISTICS

Critical grid current (at V, = 6kV) <10 nA

Control ratio (nominal) 200 : 1

lonisation time (approx) ti 10 s

De-ionisation time (approx) tq 1,000 s

August, 1962 Page 1, Issue 1
Associated Electrical Industries Limited

Radio Components Department
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21N12 Mercury Vapour Thyratron @
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@ Mercury Vapour Thyratron 21N12
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21N12 Mercury Vapour Thyratron

CHARACTERISTIC CURVES: T/t
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Mercury Vapour Thyratron 21N13

GENERAL

The 21N13 is a mercury vapour thyratron suitable for welding and motor control.
It has an indirectly heated oxide coated cathode.

RATINGS
Heater voltage Vh 5-0 \
Heater current Ih 5-0 A
Maximum peak forward anode voltage 15 kV
Maximum peak inverse anode voltage PV iax 1-25 kv
Maximum negative grid voltage before conduction Vg(max) -500 \
Maximum negative grid voltage during conduction Vg(max) -10 v
Maximum mean cathode current (max averaging time 15 sec) Ik(av)max 3-0 A
Maximum peak cathode current (25¢/s and above) ik(pk)max 20 A
Maximum surge cathode current

(fault protection max duration 0+1 sec) 200 A
Critical grid current (at V,=1-0kV) <10 pA
Maximum power supply frequency 150 c/s
Condensed mercury temperature limits THg 40to70°C
Control ratio 150 : 1
De-ionisation time (approx) t4 1000 us
lonisation time (approx) t; 10 us
Anode voltage drop 16 \'%
Maximum grid resistance Rg(max) 100 kQ
Recommended minimum grid resistance Rg(min) 10 kQ

MOUNTING POSITION—Vertical, base down

BASE—UX4 (E.ILA. No. A4-10)

CONNECTIONS

Pin 1 Heater h
Pin 2 Heater, Cathode h,k
Pin 3 Grid g
Pin 4 Heater, Cathode h,k
Cap Anode a
August, 1962 Page 1, Issue 2
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21N13 Mercury Vapour Thyratron
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Mercury Vapour Thyratron 21N13

CHARACTERISTIC CURVES: V,/V,
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21N13

Mercury Vapour Thyratron @

CHARACTERISTIC CURVES : [4/Vg
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@ Mercury Vapour Thyratron 21N13

~\ RATING CURVE: Forward Voltage, P.I.V./Tig (Fault Conditions).
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Mercury Vapour Thyratron

21N14

GENERAL

The 21N14 is a mercury vapour thyratron suitable for welding and motor control. It

has an indirectly heated oxide-coated cathode.

RATINGS

Heater voltage
Heater current
Maximum peak forward anode voltage
Maximum peak inverse anode voltage
Maximum negative grid voltage before conduction
Maximum negative grid voltage during conduction
Maximum mean cathode current (max averaging 15 sec)
Maximum peak cathode current (25¢/s and above)
Maximum surge cathode current

(Fault protection max duration 0-1 sec)
Maximum critical grid current (at V, = 1-0kV)
Maximum power supply frequency
Condensed mercury temperature limits
Control ratio
De-ionisation time (approx)
lonisation time (approx)
Anode voltage drop
Maximum grid resistance
Recommended minimum grid resistance

MOUNTING POSITION—Vertical, Base down

BASE—B4

CONNECTIONS
Pin 1
Pin 2
Pin 3
Pin 4
Cap

Grid

Heater
Anode

Vh 50 \
Ih 50 A
15 kV
PV imax 125 kV
Vg(max) -500 \
Vg(max) -10 \"
lk(av)max 30 A
ik(pk)max 20 A
200 A
<10 rA
150 c/s
THg 40to 75°C
150:1

tq 1,000 us
t; 10 us
16 v
Rg(max) 100 kQ
Rg(min) 10 kQ

2

o]

30 O
(o]

Viewed from free end of pins.

Heater, Cathode

Heater, Cathode

August, 1962
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21N14 Mercury Vapour Thyratron
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@ Mercury Vapour Thyratron 21N14

~~ CHARACTERISTIC CURVES : V,/V,
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21N14 Mercury Vapour Thyratron @

CHARACTERISTIC CURVES: [;/V,
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@ Mercury Vapour Thyratron 21N14

F RATING CURVE : Forward Voltage, P.I.V./TH, (Fault Conditions)
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EDISWAN

21N15

2INI5

MERCURY VAPOUR THYRATRON
Indirectly heated

GENERAL

The 21N15 is a Mercury Vapour Thyratron suitable for
welding and motor control. It has an indirectly heated oxide
coated cathode.

RATING
Heater Voltage Vh 30 VvV
Heater Current Ih 50 A
Maximum Peak Forward Anode

Voltage 1:5- kY
Maximum Peak Inverse Anode

Voltage P.L.V.(max) 1-25 kV
Maximum Negative Grid Voltage

(before Conduction) 500 v
Maximum Negative Grid Voltage

(during Conduction) 10 \4
Maximum Mean Cathode Current

(maximum averaging 15 seconds) Ik (av)max 30 A
Maximum Peak Cathode Current

(25¢/s and above) Ik(pk)max 20

Maximum Surge Cathode Current
(Fault protection maximum

duration 0+1 seconds) 200 A

Maximum Critical Grid Current

(at V3 = 1-0kV) <10 A
Maximum Power Supply Frequency 150 c¢fs
Condensed Mercury Temperature

Limits THg 40 to 75 oC
Control Ratio 150:1
De-ionisation Time (approx) 1,000 us
lonisation Time (approx) 10 us
Anode Voltage Drop 16 v
Maximum Grid Resistance Rg(max) 100 kQ
Recommended Minimum Grid

Resistance Rg(min) 10 kQ

December, 1961
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21N15 EDISWAN

2INI5

MERCURY VAPOUR THYRATRON
Indirectly heated

DIMENSIONS

Maximum Overall Length ¥ 199 mm
Maximum Diameter 57 mm
Maximum Seated Height 184 mm

MOUNTING POSITION—Vertical, Base down

CAP—CT3

BASE—UX4 (E.ILA. No. A4-10)

Viewed from free end of pins.

CONNECTIONS

Pin 1 Heater h
Pin 2 Heater, Cathode h, k
Pin 3 Grid g
Pin 4 Heater, Cathode h, k
Cap Anode a

December, 1961 Issue 1, Page 2
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EDISWAN @ 21N15

2INIS
MERCURY VAPOUR THYRATRON
Indirectly heated
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21N15 @ EDISWAN

2INI5
MERCURY VAPOUR THYRATRON
Indirectly heated

CHARACTERISTIC CURVES: Va/Vg
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EDISWAN 21N15

2INI5
MERCURY VAPOUR THYRATRON
Indirectly heated

CHARACTERISTIC CURVES: lg/Vg
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21N15 EDISWAN

2INI5
MERCURY VAPOUR THYRATRON
Indirectly heated

RATING CURVE: Forward Voltage, P.L.V./THg

Fault Conditions
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EDISWAN 21N15

2INI5
MERCURY VAPOUR THYRATRON
Indirectly heated

CHARACTERISTIC CURVES: THg/t
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EDISWAN

S2P20

S2P20

SPECIAL QUALITY BEAM TETRODE
Directly heated—for battery operation

GENERAL

The S2P20 can withstand continuous vibration at an accelera-
tion of 2-5g. and a short duration shock of 500g. Further
interesting design features are as follows :

Miniature construction for Portable equipment.

For use as an R.F. Power Amplifier up to ... ... 100Mc/s
R.F. Power, Single ended ... A
R.F. Power, Parallel or Push Pull ... > 4-8W

Designed to operate with a low H.T. Volt.a.g.e of 150V.
Centre tapped Filament for Series or Paraliel operation.

RATING—Absolute Values. Series Parallel
Filament Voltage Vi 5-0 2:5 \'
Filament Current I¢ 0-23 0-46 A
Maximum Anode

Dissipation Pa(max) 5 \i4
Maximum Screen

Dissipation Pg2(max) 2 \44
Maximum Anode

Voltage Va(max) 150 v
Maximum Screen

Voltage Vg2(max) 150 Vv
Maximum Operating

Frequency f(max) 100 Mc/s
Maximum Shock

(short duration) (®) 500
Maximum Acceleration

(continuous operation) () 25
INTER-ELECTRODE;CAPACITANCES?(pF)t
Anode/Grid 1 Ca-g1 <0.17
Grid 1/Earth Cin 8-5
Anode/Earth Cout 6:6

t Measured with fully shielded socket, without can and skirt.
DIMENSIONS

Maximum Overall Length 67-5mm
Maximum Diameter 22:2mm
Maximum Seated Height 60-5mm

MOUNTING POSITION—Unrestricted.

December, 1961
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EDISWAN

$2P20

S2P20

SPECIAL QUALITY BEAM TETRODE

Directly heated—for battery operation
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S$2P20

EDISWAN

S2P20

SPECIAL QUALITY BEAM TETRODE

Directly heated—for battery operation
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$2P20

EDISWAN

S2P20

SPECIAL QUALITY BEAM TETRODE
Directly heated—for battery operation

SPECIAL TESTS

Glass Envelope Strain Test

A statistical sample is tested to control glass quality. No
voltages are applied to the electrodes.

The valves are completely immersed in boiling water at a
temperature between 97°C and 100°C for 15 seconds and
then immediately plunged into ice cold water for 5 seconds.
The valves are then examined for glass cracks.

Base Strain Test

A statistical sample is tested to contro! base strain. No
voltages are applied to the electrodes.

The pins of the valves are forced over a specified cone, valves
and cones are then completely submerged in boiling water
at a temperature between 97°C and 100°C for 10 seconds.
The valves and cones are allowed to cool to room temperature
on a wooden support before examining for glass cracks.

Fatigue Test

A statistical sample is tested to control heater failures and
other mechanical defects. The heaters are successively
run at 5V r.m.s. for one minute and switched off for 3 minutes,
no other voltages applied.

The valves are rigidly mounted on a vibrating machine and
vibrated for at least 100 hours, for not less than 30 hours
in each of three mutually perpendicular planes at a frequency
of 170 ¢/s with a minimum peak acceleration of 5g.

Shock Test

A statistical sample is tested to control mechanical defects
likely to be caused by shock. No voltages are applied to the
electrodes.

The valves are subjected to five blows of approximately
500g acceleration in each of four directions.

Holding Period—Inoperatives Control

After completing the test specification the valves are held
for at least 28 days and are then retested to ensure that
there has been no deterioration on storage.

December, 1961

Issue 1, Page 4

Associated Electrical Industries Limited

Electronic Components Division
Tel.: GERrard 9797



EDISWAN

S2P20

SPECIAL QUALITY BEAM TETRODE
Directly heated—for battery operation

CHARACTERISTICS

Filament Voltage
Anode Voltage
Screen Voltage
Control Grid Voltage
Beam Plates Yoltage
Anode Current
Screen Current
Mutual Conductance

TYPICAL OPERATION-—Class “C”’

(at 70 Mc/s)
Anode Voltage
Screen Supply Voltage
Screen Feed Resistor
Anode Current
Control Grid Current
Control Grid Voltage
Grid Bias Resistor
R.F. Power Output (m

in)

Vi 5 A
Va 150 \%
Vg2 150 \%
Vg1 -10 %
pr 0 \'
la 28 mA
lg2 2 mA
gm 43mAlY

Power Amplifier

Va 150 Vv
VgZ(b) 150 v
Rg2 39 kQ
la 40 mA
Ig1 1 mA
Rg1 22 kQ
Pout 24 W
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$2P20 EDISWAN
S2P20

SPECIAL QUALITY BEAM TETRODE

Directly heated—for battery operation
BASE—BYA

Viewed from free end of Pins.
CONNECTIONS
Pin 1 Anode a
Pin 2 No Connection NC
Pin 3 Beam Plates bp
Pin 4 Filament f
Pin 5 Filament f+
Pin 6 Grid 2 g2
Pin7 Grid 1 gl
Pin 8 Beam Plates bp
Pin 9 Filament Centre Tap fet
December, 1961 Issue 1, Page 6
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EDISWAN S$2P21

S2P21

SPECIAL QUALITY BEAM TETRODE
Directly heated—for battery operation

TENTATIVE

GENERAL

The S2P21 can withstand continuous vibration at an acceleration of 2-5g and a short
duration shock of 500g. Further interesting design features are as follows :

Miniature construction for portable equipment.

For use as an r.f. power amplifier up to ... 200 Mc/s
R.F. power, single ended . 29 W
R.F. power, parallel or push pull oee o 58 W

Designed to operate with a low h t. voltage of 1SOV
Centre tapped filament for series or parallel operation,

RATING—Absolute values

Filament voltage Vf 25 50 g
Filament current If 0-46 0-23 A
Maximum anode dissipation Pa(max) 5-0 w
Maximum screen dissipation Pg2(max) 2-0 w
Maximum anode voltage Va(max) 150 v
Maximum screen voltage Vg2(max) 150 A
Maximum operating frequency f max 200 Mc/s
Maximum shock (short duration) 500 g
Maximum acceleration (continuous operation) 25 g
INTER-ELECTRODE CAPACITANCES*
Anode/Grid 1 ca-g1 <013 pF
Grid 1/Earth Cin 90 pF
Anode/Earth Cout 45 pF
* Measured in fully-shielded socket, without can and skirt.
CHARACTERISTICS
Filament voltage V§ 50 v
Anode voltage Va 150 v
Screen voltage Vg2 150 v
Control grid voltage Vg1 —10 v
Beam plates voltage Vbp 0 v
Anode current a 28 mA
Screen current ig2 20 mA
Mutual conductance gm 4°3 mAJvY
February, 1962 ' 'ADVANCE DATA, Page 1
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$2P21 @ EDISWAN

S2P2I
SPECIAL QUALITY BEAM TETRODE
Directly heated—for battery operation
TENTATIVE

LIMITS OF CHARACTERISTICS

The test limits are for guidance in equipment design. The quality is controlled statistically to
ensure that only a small percentage are outside these limits. The quality control levels are
related to the importance of the characteristic being tested.

| T

ey LIFE [ LIMITS
TEST Vf(dc) Va* Vg2* VgI* Vbp* | | M UNITS
MMM W m PERIOD | IN. MAX.
Filament current 5 . . . . ‘ Initial | 021 | 025 | A
Anode current 5 150 150 -10 0 | Initial | 21 | 35 mA
Screen current | 5 150 150 =10 O | Initial | - 4 | mA
Mutual conductance | 5 150 150 -10 0 | Initial | 32 | 54 mA/vV
Grid No. 1 cut-off voltage i
(la=2mA) 5 150 150 . 0 Initial - | =25 v
Peak anode current |
(T Va(b)=120V, RL=320Q,
Vsig= OVrms. Rg1=22KQ) ]\ 5 + 120 ) 0 | Initial | 110 | mA
I (250 hrs. 100 | - | mA
Change in peak anode current | 45 - 120 . 0 | Initial | - 25 mA
Change in peak anode current L8 + 120 . 0 | Initial . 1 20 %
to1hr.
Reverse grid current 5 150 150 -10 0 Initial | - 2 pA
| ' 250 hrs.| - ; 4 pA
Inter-electrode leakage resistance j ‘ ‘
Vg1 to all= =100V | 0 . . . | Initial | - | 100 MQ
i 250 hrs. e 50 MQ
Vg2 to all= -300V 0+« s+« .+ | Inital - [100 | MQ
l 250hrs. - | 50 | MQ
Va to all= -300V | 0 . . . - | Initial + 1100 MQ
| 250 hrs. ¥ 50 MQ
Vbp to all= -300V 0 . . . + | Initial + | 100 MQ
| 250 hrs. s 50 MQ
Vibration noise output voltagef ‘
Va(b)=150V, RL=2KQ 5 *» 150 <10 0 | Initial - | 500 mVrms
Life Test Conditions ‘ ‘
Adjust grid No. 1 voltage to 5 150 150 . 0
give la=33mA (rms) 1 {
Capacitances measured in fully Electrodes g1 to E 65 | 105 | pF
shielded socket, without can atoE | 56 | 76 | pF
and skirt i a to gl \ erie 017 pF
| |

* Voltages measured with respect to filament negative (pin 4).

t All power supplies shall have negligible impedance to operating frequency. Grid signal Impedance
shall be less than 5 ohms ; voltage sinusoidal.

$ Preheat for 15 minutes before test at anode current test conditions.
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EDISWAN $2P21

S2P21

SPECIAL QUALITY BEAM TETRODE
Directly heated—for battery operation

TENTATIVE

SPECIAL TESTS

Glass Envelope Strain Test

A statistical sample is tested to control glass quality. No voltages are applied to the
electrodes.

The valves are completely immersed in boiling water at a temperature between 97°C
and 100°C for 15 seconds and then immediately plunged into ice cold water for
5 seconds. The valves are then examined for glass cracks.

Base Strain Test

A statistical sample is tested to control base strain. No voltages are applied to the
electrodes.

The pins of the valves are forced over a specified cone, valves and cones are then com-
pletely submerged in boiling water at a temperature between 97°C and 100°C for
10 seconds. The valves and cones are allowed to cool to room temperature on a wooden
support before examining for glass cracks,

Fatigue Test

A statistical sample is tested to control heater failures and other mechanical defects.
The heaters are successively run at 5V r.m.s. for one minute and switched off for 3
minutes, no other voltages applied.

The valves are rigidly mounted on a vibrating machine and vibrated for at least 100
hours, for not less than 30 hours in each of three mutually perpendicular planes at a
frequency of 170 c/s with a minimum peak acceleration of 5g.

Shock Test

A statistical sample is tested to control mechanical defects likely to be caused by shock.
No voltages are applied to the electrodes.

The valves are subjected to five blows of approximately 500g acceleration in each of four
directions.

Holding Period—Inoperatives Control

After completing the test specification the valves are held for at least 28 days and are
then retested to ensure that there has been no deterioration on storage.
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$2P21

EDISWAN

SPECIAL QUALITY BEAM TETRODE
Directly heated—for battery operation
TENTATIVE

TYPICAL OPERATION—Class C power amplifier at 70 Mc/s.

Anode voltage

Screen supply voltage
Screen feed resistor

Anode current (approx)
Control grid current
Control grid voltage

Grid bias resistor

R.F. power in load (average)

TYPICAL OPERATION-—Class C power amplifier at 200 Mc/s
v

Anode voltage

Screen supply voltage
Screen feed resistor

Anode current (approx)
Control grid current
Control grid voltage

Grid bias resistor

R.F. power in load (average)

DIMENSIONS

Maximum overall length
Maximum diameter
Maximum seated height

MOUNTING POSITION—Unrestricted.

BASE—Noval (B9A)

150 v

50 kQ
40 mA
0-7 mA

22 kQ

150 \
150 \4

675 mm
22:2 mm
60°5 mm

Viewed from free end of pins.

CONNECTIONS

Pin 1 Anode a
Pin 2 Anode a
Pin 3 Anode a
Pin 4 Filament f
Pin 5 Filament f+
Pin 6 Grid 2 g2
Pin 7 Grid 1 g1
Pin 8 Beam Plates bp
Pin 9 Filament Centre Tap fet
February, 1962 ADYANCE DATA, Page 4
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EDISWAN

S6F12

S6FI2

SPECIAL QUALITY H.F. PENTODE
Indirectly heated —for parallel operation
TENTATIVE

GENERAL

The S6F12 is a Special Quality H.F. Pentode having character-
istics similar to the 6F12, and is intended for use in AC or DC
powered equipment having parallel connected heater chains.
A special shock resistant construction is employed which
gives increased reliability and life expectancy.

Quality tests are performed on electrical characteristics,
vibration noise, base strain, glass strain, electrode resonance,
vibration fatigue, shock resistance, heater cycling, stability
and life.

The characteristic curves of the S6F12 are similar to those of
the 6F12.

RATING
Heater Voltage (volts) Vh 6.3
Heater Current (amps) Ih 0.3
Maximum Anode Voltage  (volts) Va(max) 300
Maximum Screen Voltage  (volts) Vg2(max) 300
Maximum Anode Dissipation (watts) Pa(max) 3.0
Maximum Screen Dissipation (watts) Pg2(max) 0.9
Maximum Heater to Cathode

Voltage (volts DC) Vh-k(max) 150

Maximum Grid 1 to Cathode
Resistance (cathode bias) (M) Rg1-k(max) 0.5

Mutual Conductance (mA/Y) gm 7.5%=
Inner Mu pgl=g2 75+
Maximum Shock (short

duration) (g) 500
Maximum Acceleration

(continuous operation) (8) 25
Maximum Bulb Temperature (°C) 200

* Maximum value for fixed bias operation=100kQ.
** Va=Vg2=250 v; la=10mA; 1g2=2.5 mA; Vgi=—2v,

All maximum ratings are Absolute Values not Design
Centres.

December, 1961

Issue 1, Page 1

Associated Electrical Industries Limited

Electronic Components Division
Tel.: GERrard 9797



S6F12

EDISWAN

S6FI2

SPECIAL QUALITY H.F. PENTODE
Indirectly heated—for parallel operation
TENTATIVE

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid 1 ca-gl 0.008t
Anode-Earth Cout 3.25tt
Grid 1/Earth Cin 7.6 tt

t Total capacity including a Benjamin B7G holder type
75/833 and cylindrical screen can 75/832.

tt Inter-electrode capacity with holder capacity balanced
out but with cylindrical screen can.

“ Earth "’ denotes the remaining earthy potential electrodes,
heater and shields connected to cathode.

DIMENSIONS

Maximum Overall Length  (mm) 54.5
Maximum Diameter (mm) 19
Maximum Seated Height (mm) 47.5
Approximate Nett Weight (ozs) 3
Approximate Packed Weight (ozs.) 1

MOUNTING POSITION—Unrestricted.

TYPICAL OPERATION

Anode Voltage (volts) Va 250
Screen Voltage (volts) Vg2 250
Grid Bias Voltage (volts) Vg1 -2
Anode Current (mA) la 10
Screen Current (mA) Ig2 2.5
BULB—Clear.

December, 1961
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EDISWAN (AED) S6F12

S6FI2

SPECIAL QUALITY H.F. PENTODE
Indirectly heated—for parallel operation
TENTATIVE

BASE—B7G

Viewed from free end of pins.
CONNECTIONS
Pin 1 Control Grid g
Pin 2 Cathode k
Pin 3 Heater h
Pin 4 Heater h
Pin 5 Anode
Pin 6 Suppressor Grid 23
Pin7 Screen Grid g2
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EDISWAN

S6F17

S6FI7

SPECIAL QUALITY PULSE AND R.F. TETRODE
Indirectly heated—for parallel operation

TENTATIVE

GENERAL

The S6F17 is a Special Quality Beam Tetrode intended for
pulse and R.F. amplification, and has characteristics similar
to the 6F17. It is intended for use in AC or DC powered
equipment having parallel connected heater chains. A
special shock resistant construction is employed which
gives increased reliability and life expectancy.

Quality tests are performed on electrical characteristics,
vibration noise, base strain, glass strain, electrode resonance,
vibration fatigue, shock resistance, heater cycling, stability
and life.

RATING
Heater Voltage (volts) Vh 6.3
Heater Current (amps) lh 0.3
Maximum Anode Voltage (volts) Va(max) 600
Maximum Screen Voltage  (volts) Vg2(max) 600
Maximum Anode Dissipation (watts) Pa(max) 3.5
Maximum Screen Dissipation (watts) Pg2(max) 0.7
Maximum Heater-Cathode

Voltage (volts) Vh-k(max) 100
Mutual Conductance (mAlY)  gm 8.3*
Maximum Bulb Temperature (°C) 165%
Maximum Shock (Impact)  (g) 500
Maximum Acceleration

(Continuous) (8) 2.5

*Va=Vg2=250 v; l3=64 mA; Vg1 = —6.25v. Pulse
conditions.

1 Reliability will be seriously impaired if the maximum bulb
temperature is exceeded.

All maximum ratings are Absolute Values not Design
Centres.
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S6F17

EDISWAN

S6F17

SPECIAL QUALITY PULSE AND R.F. TETRODE
Indirectly heated —for parallel operation

TENTATIVE

NOTE

The life expectancy may be reduced if conditions other than
those used for life test are imposed on the valve and will
be reduced appreciably if maximum ratings are exceeded.
Life test values are : V3=250v ; Vg2=200v; Vh-k=100v;
Rg1=>500 kilohms; Rk=1 kilohm. Reliability and per-
formance will be adversely affected if heater voltage ratings
are exceeded, life and reliability being directly related
to the degree with which the heater voltage is maintained at
its centre rated value.

INTER-ELECTRODE CAPACITANCES (pF)

Grid 1/Earth Cin 6.2
Anode/Earth Cout 5.2
Grid 1/Anode Ca-g1 0.03

Capacitances measured with screen can but with holder
capacity balanced out.

‘“ Earth "’ denotes the remaining earthy potential electrodes,
heater and shields connected to cathode.

DIMENSIONS

Maximum Overall Length  (mm) 54.5

Maximum Diameter (mm) 19.0

Maximum Seated Height (mm) 47.5
Approximate Nett Weight (ozs) 1
Approximate Packed Weight (ozs.) 3
MOUNTING POSITION—Unrestricted

BULB—Clear

December, 1961 Issue 1, Page 2
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EDISWAN

S6F17

S6F17

SPECIAL QUALITY PULSE AND R.F. TETRODE
Indirectly heated —for parallel operation

TENTATIVE

BASE—B7G.

CONNECTIONS

Viewed from free end of pins.

Pin 1 Grid 1 g1
Pin 2 Cathode k
Pin 3 Heater h
Pin 4 Heater h
Pin 5 Anode a
Pin 6 Beam Plates bp
Pin 7 Grid 2 22
December, 1961 Issue 1, Pagz 3
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EDISWAN

S6F17F

S6FI7F

SPECIAL QUALITY PULSE BEAM TETRODE
Indirectly heated

GENERAL

The S6F17F is an indirectly heated, special quality, pulse
beam tetrode with flying leads, for use in pulse and r.f.
amplifiers where dependable performance is required
under shock and vibration conditions.

A special shock resistant construction is employed which
gives increased reliability and life expectancy.

Quality tests are performed on electrical characteristics,
vibration noise, lead fragility, glass strain, electrode resonance,
vibration fatigue, shock resistance, heater cycling, stability
and life.

RATING]
Heater Voltage Vh 63 b4
Heater Current Ih 0.3 A
Maximum Anode Voltage Va(ma.x) 600 A
Maximum Screen Voltage Vg2(max) 600 v
Mutual Conductance gm 8:3* mA/V
Maximum Anode Dissipation Pa(max) 3:5¢ w
Maximum Screen Dissipation Pg2(max) 07 w
Maximum Heater/Cathode

Voltage d.c. Vh-k(max) 100 A
Maximum Bulb Temperature Thulb(max) 165 *C
Maximum Shock (short duration) 500 g
Maximum Acceleration

(continuous operation) 25 g

*Va=Vg2=250V, Vgi=-625V, Tested under pulse
conditions.

1 If used in a can at maximum rating, the can must be matt
black both internally and externally.

1 All limiting values are Absolute Values, not Design Centres,
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EDISWAN

S6F17F

S6FITF
SPECIAL QUALITY PULSE BEAM TETRODE

Indirectly heated
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S6F17F

EDISWAN

S6FI7F
SPECIAL QUALITY PULSE BEAM TETRODE

Indirectly heated
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S6F17F

EDISWAN

S6FITF

SPECIAL QUALITY PULSE BEAM TETRODE
Indirectly heated

INTER-ELECTRODE CAPACITANCES **

Anode/Grid 1 ca-g1 0-03 pF
Grid 1/Earth Cin 62 pF
Anode/Earth Cout 52. pF

** Measured with cylindrical screen but with holder capacity
balanced out.

‘““Earth” denotes the remaining earthy potential
electrodes, heater and shields connected to cathode.

DIMENSIONS

Minimum Lead Length 38 mm
Maximum Diameter 19 mm
Maximum Seated Height 47-5 mm

MOUNTING POSITION—Unrestricted.

BASE—B7G/F
Viewed from free end.

CONNECTIONS

Pin 1 Grid 1 21
Pin 2 Cathode k
Pin 3 Heater h
Pin 4 Heater h
Pin 5 Anode a
Pin 6 Beam Plates bp
Pin7 Grid 2 82
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EDISWAN

SG6F17F

S6FITF
SPECIAL QUALITY PULSE BEAM TETRODE

SPECIAL TESTS

Glass Envelope Strain Test

A statistical sample is tested to control glass quality. No
voltages are applied to the electrodes.

The valves are completely immersed in boiling water at a
temperature between 97°C and 100°C for 15 seconds and
then immediately plunged into ice cold water for 5 seconds.
The valves are then examined for glass cracks.

Base Strain Test

A Lead Fragility Test is carried out in place of the Base Strain
Test.

Fatigue Test

A statistical sample is tested to control heater failures and
other mechanical defects. The heaters are successively
run at 6-9V for one minute and switched off for three minutes,
no other voltages applied. The valves are rigidly mounted
on a vibrating machine and vibrated for at least 100 hours,
for not less than 30 hours in each of three mutually perpen-
dicular planes at a frequency of 170 c/s with a minimum
peak acceleration of 5g.

Shock Test

A statistical sample is tested to control mechanical defects
likely to be caused by shock. No voltages are applied to the
electrodes. The valves are subjected to five blows of
approximately 500g acceleration in each of four directions.

Holding Period—Inoperatives Control

After completing the test specification the valves are held
for at least 28 days and are then retested to ensure that there
has been no deterioration on storage.
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EDISWAN

S6F33

S6F33
SPECIAL QUALITY DUAL CONTROL PENTODE
Indirectly heated
TENTATIVE

GENERAL

The S6F33 is a Special Quality screened H.F. Pentode having
a short cut off suppressor grid characteristic and is intended
for use where dependable performance is required under
conditions of shock and vibration. It is suitable for modulation,
gating, and variable reactance applications, where only a small
input is available. A diode has been tied to the suppressor
grid to prevent blocking when this grid is under positive
drive conditions.

RATING—Absolute Values

Heater Voltage (voits) Vh 6-3
Heater Current (amps) Ih 0-35
Maximum Anode Dissipation (watts) Pa(max) 30
Maximum Screen Dissipation (watts) Pg2(max) 15
Maximum Anode Voltage (volts) Va(max) 300
Maximum Anode Voltage (I3=0) (volts)  Va(b)max 550
Maximum Screen Voltage (volts) Vg2(max) 300

Maximum Screen Voltage (1g2=0) (volts) Vg2(b)max 400
Maximum Heater/Cathode Voltage (volts) Vh-k(max) =150
Maximum Bulb Temperature (°C) 200

Maximum Shock (Short Duration) (g) 500
Maximum Acceleration (Continuous
Operation) (g) 2-5

INTER-ELECTRODE CAPACITANCES (pF)
(Measured with a close fitting metal shield)

Control Grid/Earth cg1-E 7-55
Anode/Earth ca-E 4-55
Anode/Control Grid Ca-g1 <0-015
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S6F33 EDISWAN

S6F33
SPECIAL QUALITY DUAL CONTROL PENTODE
Indirecty heated

TENTATIVE
DIMENSIONS
Maximum Overall Length (mm) 54.5
Maximum Diameter (mm) 19
Maximum Seated Height (mm) 47-5
Approximate Nett Weight (ozs) -
Approximate Packed Weight (ozs) -

MOUNTING POSITION—Unrestricted

TEST CONDITIONS

Anode Voltage (volts) Va 200
Grid 2 Voltage (volts) Vg2 200
Grid 3 Voltage (volts) Vg3 0
Cathode Bias Resistance (ohms) Rk 287
Anode Current (mA) la 71
Grid 2 Current (mA) Ig2 4-35
Mutual Conductance (mA/Y) gm 405
Anode Impedance (Megohms) ra 01
Inner Mu rgl-g2 42
December, 1961 Issue 1, Page 2
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S6F33

EDISWAN

S6F33
SPECIAL QUALITY DUAL CONTROL PENTODE

Indirectly heated

TENTATIVE
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EDISWAN

S6F33

S6F33

SPECIAL QUALITY DUAL CONTROL PENTODE

Indirectly heated

TENTATIVE
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EDISWAN

S6F33

SPECIAL QUALITY DUAL CONTROL PENTODE
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S6F33

EDISWAN

S6F33

SPECIAL QUALITY DUAL CONTROL PENTODE
Indirectly heated

TENTATIVE

GLASS ENVELOPE STRAIN TEST

A statistical sample is tested to control glass quality. No
voltages are applied to the electrodes.

The valves are completely immersed in boiling water at a
temperature between 97°C and 100°C for 15 seconds and
then immediately plunged into ice cold water for 5 seconds.
The valves are then examined for glass cracks.

BASE STRAIN TEST

A statistical sample is tested to control base strain. No
voltages are applied to the electrodes.

The pins of the valves are forced over a specified cone, valves
and cones are then completelz submerged in boiling water
at a temperature between 97°C and 100°C for 10 seconds.
The valves and cones are allowed to cool to room temperature
on a wooden support before examining for glass cracks.

FATIGUE TESTS

A statistical sample is tested to control heater failures and
other mechanical defects. The heaters are successively
run at 69V for 1 minute and switched off for 3 minutes,
no other voltages applied.

The valves are rigidly mounted on a vibrating machine and
vibrated for at least 100 hours, for not less than 30 hours in
in each of 3 mutually perpendicular planes at a frequency of
170 c/s with a minimum peak acceleration of 5g.

SHOCK TEST

A statistical sample is tested to control mechanical defects
likely to be caused by shock. No voltages are applied to the
electrodes.

The valves are subjected to 5 blows of approximately 500g
acceleration in each of 4 directions.

HOLDING PERIOD—Inoperatives Control

After completing the test specification the valves are held for
at least 28 days and then retested to ensure that there has
been no deterioration on storage.

December, 1961
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EDISWAN @ S6F33

S6F33

SPECIAL QUALITY DUAL CONTROL PENTODE
Indirectly heated
TENTATIVE

BASE—B7G
Viewed from free end of pins.
CONNECTIONS
Pin 1 Grid 1 g1
Pin 2 Cathode k -
Pin 3 Heater h
Pin 4 Heater h
Pin 5 Anode a
Pin 6 Grid 3, Diode Anode £3,ad
Pin7 Grid 2 g2
December, 1961 Issue 1, Page 7
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EDISWAN

S11E12

SIIEI2
SPECIAL QUALITY BEAM TETRODE
Indirectly heated—for parallel operation
TENTATIVE

GENERAL

The S11E12 is a Special Quality Beam Tetrode intended
for use as a series or shunt control valve in stabilised power
supply units, and has similar characteristics (within ratings)
to the 12E1. It is indirectly heated and should be parallel
connected to the supply. A special shock resistant
contruction is employed which gives increased reliability
and life expectancy.

Quality tests are performed on electrical characteristics,
vibration noise, base strain, glass strain, electrode resonance,
vibration fatigue, shock resistance, heater cycling, stability
and life.

RATING
Heater Voltage (volts) Vp 6.3
Heater Current (amps) |p 1.6
Maximum Anode Voltage (volts)  Va(max) 800
Maximum Screen Voltage (volts)  Vg2(max) 300
Maximum Control Grid Voltage (volts)  Vg1(max) —100
Maximum Voltage between

Grids 1 and 2 (volts)  Vg1-g2(max) 400
Mutual Conductance (mA/V) gm 13.5*
Inner Mu ngl-g2 5.5
Maximum Anode Dissipation (watts) pa(max) 28
Maximum Screen Dissipation  (watts) Ppg2(max) 5
Maximum Cathode Current (mA)  lk(max) 300
Maximum Heater to Cathode

Voltage (DC heater negative) (volts) Vh-k(max) 350
Maximum Heater to Cathode

Voltage (DC heater positive) (volts) Vh-k(max) 150

Maximum Resistance Grid 1
to Cathode—Fixed Bias

Maximum Resistance Grid 1 to
Cathode—Cathode Follower (MQ)

(ohms)  Rg1-k(max) 100,000

Rg1-k(max) 1

December, 1961
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S11E12

EDISWAN

SIIEI2
SPECIAL QUALITY BEAM TETRODE
Indirectly heated—for parallel operation
TENTATIVE

Maximum Acceleration

(continuous operation) (g) 2
Maximum Shock (short

duration) (g) 500
Maximum Peak Anode Voltage

(Scanning Operation) (volts) Va(pk)max 1,500t

* Measured at Va =Vg2=150v; [a=200 mA ; 1g2=12mA;
Vgl=—8.5v.

t For duty cycle of 1/25 and maximum pulse duration 200
p seconds.

All maximum ratings are Absolute Values not Design
Centres.

INTER-ELECTRODE CAPACITANCES (pF)

Anode/Grid 1 Ca-g1 1.8
Grid 1/Earth Cin 19.5
Anode/Earth Cout 16.5

“ Earth "’ denotes the remaining earthy potential electrodes,
heater and shields connected to cathode.

DIMENSIONS

Maximum Overall Length (mm) 98
Maximum Diameter (mm) 44
Maximum Seated Height (mm) 83
Approximate Nett Weight (ozs) 2;
Approximate Packed Weight (ozs) 5%

MOUNTING POSITION—Vertical. If run horizontally
then it is recommended that the axis AB be on a horizontal
plane.

BULB—Clear.

December, 1961
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EDISWAN S11E12

SIIEI2
SPECIAL QUALITY BEAM TETRODE
Indirectly heated—for parallel operation
TENTATIVE

BASE—International Octal.

Viewed from free end of pins

CONNECTIONS

Pin 1 Internal Connection IC
Pin 2 Heater

Pin 3 Anode

Pin 4 Grid 2 82
Pin 5 Grid 1 g1
Pin 6 Beam Plates bp
Pin7 Heater h
Pin 8 Cathode k

Note.—Pins 6 and 8 should be connected together at the
valve holder.
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S11E12 EDISWAN

SIIEI2
SPECIAL QUALITY BEAM TETRODE

Indirectly heated—for parallel operation

AVERAGE CHARACTERISTIC CURVES: I, 1g2/Vg1
Curves taken with short duration pulse
Pulse Length = 12usec. Pulse Ratio = 400 :1
Grid Current starts at Vg1 = —1-0V (approx.)
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EDISWAN S11E12

SIIEI2
SPECIAL QUALITY BEAM TETRODE

Indirectly heated—for parallel operation

AVERAGE CHARACTERISTIC CURVES: Iy, Ig2/Va

Vg2 = 150V
Curves taken with short duration pulse
Pulse Length = 12usec. Pulse Ratio = 400:1
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S11E12 EDISWAN

SIIEI2

SPECIAL QUALITY BEAM TETRODE
Indirectly heated—for parallel operation

AVERAGE CHARACTERISTIC CURVES: 15/Vg
TRIODE CONNECTED
Curves taken with short duration pulse
Pulse Length =12pusec. Pulse Ratio =400:1
Grid Current starts at Vg{=—1-0V (approx.)
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EDISWAN S11E12

SIHEI2
SPECIAL QUALITY BEAM TETRODE

Indirectly heated—for parallel operation

AVERAGE CHARACTERISTIC CURVES: [5/V,
TRIODE CONNECTED
Curves taken with short duration pulse
Pulse Length=12u sec. Pulse Ratio=400: 1
Grid Current starts at Vg1=—1-0 V(approx)
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EDISWAN

$19G6F

SI9G6F
SPECIAL QUALITY HALF-WAVE RECTIFIER

Indirectly heated

GENERAL

The S19G6F is a special quality, indirectly heated, high
vacuum half-wave rectifier with flying leads. It is intended
for use in high voltage power supplies. A special shock
resistant construction is employed which gives increased
reliability and life expectancy. Quality tests are performed
on electrical characteristics, vibration noise, lead fragility,
glass strain, electrode resonance, vibration fatigue, shock
resistance, heater cycling, stability, and life.

RATING}
Heater Voltage Vh 40 V
Heater Current th 05 A
Maximum r.m.s. Anode Voltage Va(r.m.s.)max 2.0 kV
Maximum Working Peak Inverse

Voltage 50 kv
Maximum No Load Peak Inverse

Voltage 60 kV
Maximum Mean Anode Current la(av)max 30 mA
Maximum Peak Heater/Cathode

Voltage Vh-k(pk)max [10* V
Maximum Peak Anode Current ia(pk)max 180 mA
Maximum Reservoir Capacitor (50 ¢/s) C(max) 11 uF

Minimum Surge Limiting Resistance R(Iim)min 4,500t Q
Minimum H.T. Switching Delay for

Full Rating tsd(min) 20 s
Maximum Shock (short duration) 500 g
Maximum Acceleration

(continuous operation) 25 g

* Cathode and heater should normally be tied, externally.

t This resistance can be obtained in the distributed resistance
of the transformer winding.

1 All limiting values are Absolute Values, not Design Centres.
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EDISWAN

S19G6F

SI9G6F
SPECIAL QUALITY HALF-WAVE RECTIFIER

Indirectly heated
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EDISWAN S19G6F

SI9G6F
SPECIAL QUALITY HALF-WAVE RECTIFIER

Indirectly heated

DIMENSIONS

Maximum Seated Height 54 mm
Maximum Diameter 19 mm
Minimum Lead Length 38 mm

MOUNTING POSITION—Unrestricted

CAP—CT1 and flying lead.

BASE—B7G/F

Viewed from free end.
CONNECTIONS
Pin 1 Internal Connection IC
Pin 2 Cathode
Pin 3 Heater
Pin 4 Heater
Pin 5 Internal Connection IC
Pin 6 Internal Connection IC
Pin7 Internal Connection IC
Top Cap Anode a

December, 1961 Issue 1, Page 3

Associated Electrical Industries Limited

Electronic Components Division
Tel: GERrard 9797



S19G6F EDISWAN

SI9G6F
SPECIAL QUALITY HALF-WAVE RECTIFIER -

Indirectly heated

Glass Envelope Strain Test

A statistical sample is tested to control glass quality. No
voltages are applied to the electrodes.

The valves are completely immersed in boiling water at a
temperature between 97°C and 100°C for 15 seconds and
then immediately plunged into ice cold water for 5 seconds.
The valves are then examined for glass cracks.

Base Strain Test

A Lead Fragility Test is carried out in place of the Base
Strain Test.

Fatigue Test

A statistical sample is tested to control heater failures and
other mechanical defects. The heaters are successively
run at 4-0V for one minute and switched off for three minutes,
no other voltages applied. The valves are rigidly mounted
on a vibrating machine and vibrated for at least 100 hours,
for not less than 30 hours in each of three mutually perpen-
dicular planes at a frequency of 170 c/s with a minimum
peak acceleration of 5g.

Vo

Shock Test

A statistical sample is tested to control mechanical defects
likely to be caused by shock. No voltages are applied to the
electrodes. The valves are subjected to five blows of
approximately 500g acceleration in each of four directions.

Holding Period—Inoperatives Control

After completing the test specification the valves are held
for at least 28 days and then retested to ensure that there
has been no deterioration on storage.
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Photo-cell

27A12

GENERAL

The 27A12 is a vacuum Photo-Cell with a caesium antimony cathode surface, having
maximum sensitivity in the blue region of the spectrum. It has a high sensitivity to
daylight, but negligible infra-red response. It may be used for sound reproduction,

counting applications, etc.

RATINGS—Absolute values
Maximum working voltage

Maximum mean cathode current
(max averaging time 30 sec)
Maximum ambient temperature

INTER-ELECTRODE CAPACITANCE

Anode/cathode

CHARACTERISTICS

Average overall sensitivity (approx)

Maximum dark current

Minimum insulation resistance between electrodes

100 \'

Ik(av)max 5:0 nA
Tamb(max) 70 °«c
Cak 07 pF
45% AL

'dark(max) 0:005t pA
20,000 MQ

* Measured at 0°04 lumens with a lamp colour temperature of 2700°K and a cell series
resistance of 1-0MQ. Anode voltage = 100V.

1 Measured at 100V and 1-0MQ series resistance, zero illumination.

DIMENSIONS

Maximum overall length
Maximum seated height
Light centre from seat
Maximum diameter
Approximate cathode width
Approximate cathode length

MOUNTING POSITION—Unrestricted

54+5 mm
475 mm
23 mm
19 mm
18 mm
32 mm

August, 1962

Page 1, Issue 1

Associated Electrical Industries Limited
Radio Components Department

Tel :

GERrard 9797



27A12 Photo-cell

VIEW OF TOP

DIRECTION OF LIGHT
/SENSITIVE AREA

/
7
- 19
MAX.
Operating
54.5 :07'5 Point. 5
MAX. AX.
34
]
13
DIRECTION OF LIGHT
B7G BASE

VIEW OF FREE END.

All dimensions in mm.

The cathode connection should be made to pins 1, 2, 6 and 7 connected together and
the anode connection to pins 3, 4 and 5 connected together.
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Photo-cell 27A12

SPECTRAL RESPONSE OF ANTIMONY CAESIUM PHOTO-CATHODE
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EDISWAN 27612

27Cl12
PHOTO-CELL
TENTATIVE

GENERAL

The 27C12 is a vacuum Photo-Cell with a caesium-oxygen-silver cathode surface, having
maximum sensitivity in the near infra-red region of the spectrum. It is highly sensitive
to incandescent light sources and may be used for machine control, counting applications,
etc.

RATING—Absolute values

Maximum working voltage 250 v
Maximum mean cathode current

(max averaging time 30 sec) Ik(av)max 10 pA
Maximum ambient temperature Tamb(max) 100 2

INTER-ELECTRODE CAPACITANCE

Anode/Cathode Ca-k 14 pF
CHARACTERISTICS

Average overall sensitivity (approx) 20*  wA/L
Maximum dark current 'dark(max) 0:05t pA
Minimum insulation resistance between electrodes 2000 MQ
Recommended working voltage 50 v

* Measured at 0+1 lumens with a lamp colour temperature of 2700°K and a cell series
resistance of 1-0MQ. Anode voltage=>50V.

1 Measured at 100V and 1-OMQ series resistance, zero illumination.

DIMENSIONS

Maximum overall length 545 mm
Maximum seated height 475 mm
Light centre from seat 195 mm
Maximum diameter 19 mm
Minimum cathode width 115 mm
Minimum cathode length 22
Minimum projected cathode area 2+6 sq.cm
December, 1961 ADVANCE DATA, Page 1

Associated Electrical Industries Limited

Electronic Components Division
Tel: GERrard 9797



27612 EDISWAN

27CI12
PHOTO-CELL
TENTATIVE

MOUNTING POSITION—Unrestricted

BASE—B7G Direction of light

Viewed from free end of pins

CONNECTIONS {

Pin 1 Cathode k
Pin 2 Cathode k
Pin 3 Anode a
Pin 4 Anode a
Pin 5 Anode a
Pin 6 Cathode k
Pin7 Cathode k

{ The cathode connection should be made to pins 1, 2, 6 and 7 connected together and
the anode connection to pins 3, 4 and 5 connected together.
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EDISWAN 27612

27CI2
PHOTO-CELL
TENTATIVE
19
MAX.
L‘—'"S—i-
MiIN.

—

SENSITIVE AREA

W
z
z

19:5 NOM

All dimensions in mm.

DIRECTION OF LIGHT.

B7G BASE

VIEW OF FREE END.
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EDISWAN 27412

27)12
PHOTO-CELL
TENTATIVE

GENERAL

The 27J12 is a gas-filled Photo-Cell with a caesium-oxygen-silver cathode surface, having
maximum sensitivity in the red region of the spectrum. It may be used for actuating
electro-mechanical devices.

RATING—Absolute values

Maximum working voltage 90 v
Maximum mean cathode current

(max averaging time 30 sec) lk(av)max 2-5 pA
Maximum peak cathode current ik(pk)max 8-0 pA
Maximum peak cathode current density 15 pAlem?

INTER-ELECTRODE CAPACITANCE

Anode/cathode ca-k 141 pF
CHARACTERISTICS

Average overall sensitivity (approx) 125*%  pAJL
Average primary sensitivity (approx) 20t pA/L
Maximum gas amplification factor Ag(max) 10%*
Maximum dark current , |dark(max) 01t nhA
Minimum insulation resistance between electrodes 2000 MQ

* Measured at 002 lumens with a lamp colour temperature of 2700°K and a cell series
resistance of 1:-0MQ. Anode voltage=90V.

** Gas amplification factor is a ratio of current at 90V to current at 25V under the
conditions of note*,

1+ The primary sensitivity is measured at an anode voltage of 25V, at which ionization
has not taken place.

4 Measured at 90V and 1-OMQ series resistance, zero illumination.
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27412 EDISWAN

27)12

PHOTO-CELL

TENTATIVE
DIMENSIONS
Maximum overall length 545 mm
Maximum seated height 47°5 mm
Light centre from seat 195 mm
Maximum diameter 19 mm
Minimum cathode width 115 mm
Minimum cathode length 205 mm
Minimum projected cathode area 2-3 sq.cm

MOUNTING POSITION—Unrestricted

Direction of light

BASE—B7G

Viewed from free end of pins
CONNECTIONSS
Pin 1 Cathode k
Pin 2 Cathode k
Pin 3 Anode a
Pin 4 Anode a
Pin 5 Anode &
Pin 6 Cathode k
Pin 7 Cathode k

§ The cathode connection should be made to pins 1,2,6 and 7 connected together and
the anode connection to pins 3,4 and 5 connected together.
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EDISWAN 27412

27J12
PHOTO-CELL
TENTATIVE

19
™ MAX

s
MIN.
SENSITIVE AREA

|
|
as &3 2 (R
MAX SR 7@_ 4 . fﬁ'pf
| ‘ S 10-25 ’
19-5 LA MIN ‘{

All dimensions in mm.

DIRECTION OF LIGHT.

B7G BASE

VIEW OF FREE END.
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EDISWAN

PES0
PHOTO-CELL

GENERAL

The PE5O0 is a miniature gas-filled photo-cell with a Caesium-
Oxygen-Silver cathode surface, having maximum sensitivity
in the red and infra-red region of the spectrum. The bulb is
blackened except for a window 21 x 11.6 mm opposite
the cathode.

RATING—Absolute Values

Approximate Overall Sensitivity (av) 120*  pA/L
Approximate Primary Sensitivity (av) 20** LA/L
Maximum Gas Amplification Factor 10t
Maximum Working Voltage 90 v
Maximum Average Cathode Current 2:5 pA
Maximum Averaging Time 30 S
Maximum Peak Cathode Current 80 kA
Maximum Peak Cathode Current Density 15 pAlem2
Maximum Dark Current 01 pA
Minimum Insulation resistance

between electrodes 1,000 MQ
NOTES

* Measured at 0-02 lumens with lamp colour temperature
2700°K and a cell series resistance of 1-0 MQ.
Anode Voltage = 90 volts,

t Gas Amplification Factor is the ratio of current at 90 volts
to current at 25 volts under the conditions mentioned
above.

1 Measured at 90 volts with 1-0 MQ series resistance, zero
illumination.

** The Primary sensitivity is measured at an anode voltage
of 25 volts at which ionisation has not taken place.
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EDISWAN

PES0
PHOTO-CELL

INTER-ELECTRODE CAPACITANCE (pF)
Anode/Cathode ca-k

DIMENSIONS

Maximum Overall Length
Maximum Seated Height
Light Centre from Seat (nominal)
Maximum Bulb Diameter
Maximum Base Diameter
Cathode Length (nominal)
Effective Cathode Width
Window Area

Projected Cathode Area
Approximate Nett Weight
Approximate Packed Weight

MOUNTING POSITION—Unrestricted.

BASE—Miniature 4 Pin (B4B)

3-0

690 mm
60-5 mm
42:5 mm
16:25 mm
1615 mm
21-0 mm
11:6 mm
24 cm2
2:4 cm?

1oz

43 oz

December, 1961
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EDISWAN PE5S0

PE50
PHOTO-CELL

o l625_,
127
nom
‘—ios
el
)=
fF=t=1
1 1"
1 \ | ]
nolog
= ] 210
“ 1l nom
1: :II
605 B i 1
mox el =]
530
425
‘-ﬁ? nom J +20
> -
\ s
nom
0T
l__lbo_,
2015
BLANK PINS NOT CONNECTED
CATHODE
\
I -MID PLANE
i ANODE
DIRECTION.OF LIGHT
Viewed from free end of pins.
All Dimensions in mm.
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EDISWAN

PE51

PESI
PHOTO ELECTRIC CELL

GENERAL
The Mazda PE.B1 18 a Gas Filled Photo Electric Cell
with a Caesium-Oxygen-Silver Cathode surface, having

maximum sensitivity in the red and infra«red region
of the.spectrum.

RATING
Average Overall Sensitivity (pA/lumen) 100+
Average Primary Sensitivity (p4/lumen) 20s
Maximum Gas Amplification Factor 8.0$
Maximum Working Voltage (volts) 90
Maximum Average Cathode Cutrent (pa) 5.0
Maximum Peak Cathode Current (pA) 15
Maximum Peak Cathode Current Density (pA/sq cm) 15
Maximum Dark Current (pA) 0.1=
Minimum Insulation resistance

between electrodes (M.n.) 1,000
NOTES

+ Measured at 0.05 lumens with lamp colour
temperature 2700%K and a cell series resistance
of 0.5.Man. Anode Voltage = 90 volts

$ Gas Amplication Factor is ratio of current at
90 volts to current at 25 volts under the
conditions mentioned above.

= Measured at 20 volts with 0.5.M.. geries
resistance: zero illumination.

¢ The Primary sensitivity is measured at an
anode voltage of 25 volts at which ionisation
has not taken plece.

& Average over a period not greaster than 30 secs.

All Maximum Ratings are Absolute values
not Design Centres.

INTER-ELECTRODE CAPACITANCE

Anode to Cathoce (ppF) 1.9
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PE51 EDISWAN

PE5I
PHOTO ELECTRIC CELL

D IVENSIONS

Max. Overall Length (mm) 78.0
Max. Seated Height (mm) 63.5
Light Centre from Seat (mm) (nominal) 41.0 % 2.5
Max. Bulb Diameter (mm) 28.5
Max. Base Diameter (mm) 32.0
Cathode Length (mm) 22.0
Effective Cathode Width (mm) 2l.5
Projected Cathode Area (sg.cm) 4.7
Approximate Nett Weight (oz) 1
Approximate packed weight (oz) 42

MOUNTING POSITION - Unrestricted
e Direction of Light
BASE Mazda Octal (BO8) i

Viewed from free end of pins
CONNECTIONS

Pin 1 Cathode k
Pin 2 +Internal Connection i.c.
Pin 3 - -
Pin 4 - -
Pin 5 Anode

Pin 6 - =
Pin 7 - -
Pin 8 - -

+ In use Pin 2 should be left free.
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EDISWAN @ PE51

PESI
PHOTO ELECTRIC CELL

=—285 max —
23-0
I'— nom
200
nom ‘}

_“IT_—IT nom
L )
max
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.,
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All dimensions in mm.
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EDISWAN

PE52
PHOTO-ELECTRIC CELL

GENERAL

The Mazda PE.52 1s a vacuum Photo-Electric Cell
with a Caesium-Oxygen-Silver Cathode Surface,
having maximum sensitivity in the red and infra-
red region of the spectrum.

RATING
Approximate Sensitivity (pA/lumen) 20 ¢
Max. Working Voltage (volts) 250
Max. Dark Current (pA) 0.1=
Max. Average Cathode current (pA) 8 s
Maximum Peak Cathode Current (paA) 25
Max. Peak Cathode Current Density 15
pA/sq.cm)
Min. Insulation resistance between
electrodes (Mn) 1800
NOTES

+ Measured at 0.05 lumen with 90 volts applied,
and a 0.5 M.n.series resistance: Lamp at
colour temperature 2700°K,

= Measured at 90 volts, with 0.5 Ms.series
resistance: zero 1llumination.

e Averaged over a period not greater than
30 secs.

All Maximum Ratings are absolute values
not Design Centres.

INTER-ELECTRODE CAPACITANCE

Anode to Cathode (ppF) 1.9
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EDISWAN

PE52
-PHOTO-ELECTRIC CELL

DhmsIos

Maximum Overall Length (mm) 78.0
Maximm Seated Height (mm) 63.5
Light Centre from Seat (mm) 41.0 ¢
Maximum Bulb Diameter (mm) 28.5
Maximum Base Diameter (mm) 32.0
Cathode Length (mm) 22.0
Effective Cathode Width (mm) 2l.5
Projected Cathode Area (Sq.cm) 4.7
Approximate Nett Weight (o0z) 1
Approximate packed weight (oz) 43

MOUNTING POSITION - Unrestricted

Pin
Pin

1

2
3
<
5
6
7
8

BASE - Mazda Octal (B.0.8) Dimctioil of light

Viewed from free end of

CONNECTIONS

Cathode k
$ Internal Connection 1.c

Anode a

$ In use Pin 2 should be left free

2.5

pins

December, 1961
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EDISWAN

PES4

PE54
PHOTO ELECTRIC CELL

GENERAL

The Mazda PES4 is a Gas Filled Photo Electric Cell with a
rectangular wire anode and a Caesium Antimony Cathode
surface, having maximum sensitivity in the blue region of
the spectrum.

RATING
Average Overall Sensitivity (approx) uA /Lumen 90+
Average Primary Sensitivity (approx) (wA /Lumen) 308
Maximum Gas Amplification Factor 6%
Maximum Working Voltage (volts) 90
Maximum Average Cathode Current (nA) 6§
Maximum Peak Cathode Current (nA) 20
Maximum Peak Cathode Current

Density (pA [sq.cm) 15
Maximum Dark Current (pA) 0.1t
Minimum Insulation Resistance

between Electrodes (Megohms) 1,000
NOTES

* Measured at 0.085 lumens with lamp at colour temperature
2,700 K and a cell series resistance of | Megohm.

$ The Primary Sensitivity is measured at an anode voltage of
25, at which ionisation has not taken place.

1 Gas Amplification factor is a ratio of current at 90 volts to
current at 25 volts under conditions of the overall sensi-
tivity measurement.

§ Averaged over a period not greater than 30 seconds.

t Measured at 90 volts and | Megohm series resistance, zero
illumination.

All Maximum Ratings are absolute values, not design
centres.
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PE54 EDISWAN

PE54
PHOTO ELECTRIC CELL

INTER-ELECTRODE CAPACITANCES (pF)

Anode to Cathode 1.6
DIMENSIONS

Maximum Overall Length (mm) 98.0
Maximum Seated Height (mm) 83.0
Light Centre from Seat (mm) 51-57
Maximum Bulb Diameter (mm) 26.5
Maximum Base Diameter (mm) 30.5
Cathode Length (nominal) (mm) 35.0
Effective Cathode Width (mm) 18.0
Projected Cathode Area (sqcm.) 6.3
Approximate Nett Weight (ozs) P}
Approximate Packed Weight (ozs) 23

MOUNTING POSITION—Unrestricted

BASE—British 4 Pin.

Viewed from free end of pins
Direction of light

CONNECTIONS
Pin | Anode a
Pin 2 Cathode k
Pin 3 No Pin NP
Pin 4 No PIn NP
December, 1961 Issue 1, Page 2
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EDISWAN

PESS
PHOTO ELECTRIC CELL

GENERAL

The Ediswan PESS5 is a Gas Filled Photo Electric Cell with a
rectangular wire anode and Caeslum-Oxygen-Silver Cathode
Surface having Maximum sensitivity in the red and infra-red
regions of the spectrum.

RATING

Average Overall Sensitivity (approx) (wA/Lumen) 901
Average Primary Sensitivity (wA/lumen) 20+
Maximum Gas Amplification Factor Ag(max) 9

Maximum Working Voltage (volts)
Maximum Average Cathode Current (uA) lk(av)max 6t
Maximum Peak Cathode Current (uA) 'k(pk)max 20
Maximum Peak Cathode Current

Density (A [sq.cm) 15
Maximum Dark Current (uA) Idark(max) 04§
Minimum Insulation Resistance

between electrodes (megohms) 10
NOTES

1 Measured at 0.085 lumens with lamp at colour temperature
2,700° K and a cell series resistance of 1 Megohm.

$ Gas Amplification factor is a ratio of current at 90 volts to
current at 25 volts under the above conditions.

§ Measured at 90 voits and 1 Megohm series resistance; zero
illumination.

* The Primary Sensitivity is measured at an anode voltage of
25, at which ionisation has not taken place.

t Averaged over a period not greater than 30 seconds.

All Maximum Ratings are absolute values, not Design
Centres.
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PES5 EDISWAN

PES55
PHOTO. ELECTRIC CELL

INTERELECTRODE CAPACITANCE (pF)

Ancde to Cathode Ca-k 31
DIMENSIONS

Maximum Overall Length (mm) 109
Maximum Seated Height (mm) 94
Light Centre from Seat (mm) 6043
Maximum Bulb Diameter (mm) 26.5
Maximum Base Diameter (mm) 30.5
Cathode Length (mm) 35
Cathode Width (mm) 18
Projected Cathode Area (sq.cm) 6.3
Approximate Nett Weight (ozs) 13
Approximate Packed Weight  (ozs) 24

MOUNTING POSITION—Unrestricted

BASE—British 4 Pin.

Yiewed from free
end of pins

EA_P_CT‘ Direction of light

VALVE HOLDER—Ediswan Clix VH42/4

CONNECTIONS
Pin 1 Anode a
Pin 2 No Connection NC
Pin 3 No Connection NC
Pin 4 No Connection NC
Top Cap Cathode k
December, 1961 Issue 1, Page 2
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EDISWAN

PHOTOMULTIPLIERS

I. GENERAL NOTES

A photomultiplier is a device containing a photo-sensitive cathode, a number of secondary
cathodes with good secondary emission characteristics, and an anode. When light or
similar radiation falls on the cathode, electrons are emitted, and these are accelerated by
a suitable electric field to strike the first secondary cathode and produce a larger number
of secondary electrons. This amplification is repeated at successive secondary cathodes
and the current finally arriving at the anode is very many times larger than that leaving
the cathode.

AE| photomultipliers use an antimony-caesium layer for the sensitive photosurface
and also for the secondary emitting surfaces. This layer is sensitive in the visible and
ultra-violet range of the spectrum. The electrodes are arranged in a compact manner
and the focusing of the electron streams is accomplished by the electrostatic fields
between the electrodes. (Secondary cathodes are sometimes known as dynodes.)

2. CONDITIONS OF USE

To obtain optimum amplification the voltage between the cathode and the first secondary
cathode, and between all consecutively numbered pairs of secondary cathodes should be
equal. Thisis most conveniently carried out by connecting a chain of equal valued resistors
across a suitable power supply unit the junction of each pair of resistors being connected
to the appropriate electrode. The current flowing through the resistor chain should
preferably be at least 15 times the maximum current to be drawn from the photo-
multiplier.

The anode current can be read from a suitable meter in the anode circuit or the voltage
developed across an anode load resistor can be amplified using a conventional electronic
circuit.

It should be noted that a particularly stable power supply should be used for a photo-
multiplier, since for a given cathode illumination the output current varies very rapidly
with changes in voltage : a change of 19 in power supply voltage produces a change of
about 6-5%, in anode current. A suitable supply unit specially designed for use with
photomultipliers is the AEIl R1184.

3. PRECAUTIONS

~ Provisions should be made to vary the supply voltage and/or the intensity of illumination

over a wide range because of variations in characteristics between valves, see Para 4.

Continued
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EDISWAN

PHOTOMULTIPLIERS

Precautions—continued

It is advisable to enclose these valves in an enclosure which is lightproof except for
access to the cathode window area.

To obtain long life, stability and to keep dark current (i.e. the current that flows in the
absence of any illumination) to a minimum, it may be advisable to run photomultipliers
well below their maximum ratings.

These valves should never be exposed to bright light while potentials are being applied
to the electrodes. Even when no potentials are applied, such exposure can cause a
subsequent period of instability. It is therefore recommended that after any exposure
to bright light a period of about 30 minutes under normal working conditions is allowed
for the multiplier to become stable before starting to use it.

In some circumstances it may be found necessary to shield photomultipliers from strong
electrostatic or magnetic fields.

4. CHARACTERISTICS
(a) Cathode Sensitivity

The cathode sensitivity of a photomultiplier is usually measured by applying a voltage
of 30 to 100 volts between the cathode and all the other electrodes connected together.
The value of the sensitivity is practically independent of voltage over this range.

The antimony-caesium photo-cathode has its maximum sensitivity at the blue end of the
spectrum and it is not very sensitive to red light. The spectral response curves are
shown for the individual types, they vary with the transmission characteristics of the
envelope.

While the sensitivity does not vary greatly over the surface of the cathode, the anode
current produced by one electron emitted from a point on the cathode varies very
considerably with the position of this point. This means, of course, that when the
cathode is illuminated by a beam of light of small cross-section, the overall sensitivity
of the tube will vary very much with the location of the illuminating beam. If the
distance along the cathode is measured from the end nearer the base, then the relative
anode current is 20%, 90%, 1009, 90% and 209 at approximate distances of 2, 7,12-5, 18
and 23 mm respectively and the corresponding figures across the cathode are 3, 4, 5-5, 7
and 8-5 mm. In measuring across the cathode from left to right it is assumed the grid is
towards the observer with the base down and the cathode width is projected normal

to the plane of the grid ; measurements are made from the inside edge of the grid $
support wire.

Continued
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EDISWAN

PHOTOMULTIPLIERS
Characteristics—continued

(b) Anode Sensitivity

The average sensitivity figures quoted are very approximate. In the case of a photo-
multiplier with n stages and a given value of cathode photo-sensitivity, the anode
sensitivity will vary as the nth power of the secondary emission coefficient of the secondary
cathodes. Thus small changes in this coefficient will produce large changes in the
sensitivity.

(c) Transit Time

The transit time of a photomultiplier is the time that elapses between the arrival of a
pulse of light at the cathode and the arrival of a pulse of electrons at the anode. The
spread in transit times is the increase in width of the output pulse over that of the pulse of
light.

In this compact type of construction the transit time and the spread of transit times are
very small. The response of the photomultiplier at frequencies of tens of megacycles
per second is very little different from the static response.

(d) Signal to Noise Ratio

When ever a current flows in a photomultiplier it always contains a noise component.
This mainly originates from the fact that the photo-electric emission from the cathode
is not a continuous stream but consists of electrons whose emission varies in a random
manner. At very low currents, the anode current, when examined by means of a C.R.O.,
can be seen to consist of individual pulses of varying amplitude ; each pulse corresponding
to the emission of an electron from the cathode. The variations in amplitude are caused by
random variations in the multiplication factor at the individual secondary cathodes.
This effect augments the original noise.

As mentioned overleaf, photomultipliers give a good signal to noise ratio compared with
a photo-cell and amplifier for low levels of illumination. The value of the signal to noise
ratio does not vary over a very wide range as the supply voltage is varied but it is prefer-
able to work below the maximum rating for best performance in this respect : (If the
overall voltage is reduced to a very low value (say below 20V per stage) the signal to
noise ratio will rise due to poor efficiency of collection of electrons from the cathode.)

At very low light levels, the dark current becomes the limiting factor. It is possible to
reduce the dark current very considerably by maintaining the photomultiplier at a low
temperature e.g. partially surrounding it by solid carbon dioxide. This has the effect of
reducing thermionic emission from the cathode and also reducing leakage current through
semiconducting films on the insulators. Precautions must be taken to avoid electrical
leakage due to moisture condensation.

Continued
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EDISWAN

PHOTOMULTIPLIERS W

5. APPLICATIONS

The main use of photomultipliers is for the detection and measurement of very low
intensities of illumination. The main advantages of a photomultiplier over a simple
photo-cell are :—

(i) The high signal to noise ratio for small light levels.
(ii) The high internal amplification.

A photomultiplier is usually preferred to a photo-cell and amplifier because of the
ease with which high frequency and pulse outputs are obtained.

For these reasons photomultipliers are often used in scintillation counting of alpha and
gamma rays in conjunction with a suitable phosphor.
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EDISWAN 2Tm1

27MI
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

RATING
Maximum Supply Voltege Secondary Cathode K.10
to Cathode K.l (D.C. or Peek A.C.) (Volts) 950
Maximun Potential Anode/Secondary Cathods
K.10 (Volts) 150
Maximum Anode Current (mA) 1.0
Cathode k1 sensitivity (pA/lumen) t 20 <

(Vk1 = 0, all secondary cathodes joined at 100 volts)

T The sensitivity is on the basis of e lemp
colour temperature of 2700 K and a light
area of Smm. x 20mm.

Note: It is recommendsd that the bleeder curremt in
the potentiometer providing the seccmdary cathode
voltages should be of the order of 10 times the
maximum working current output of the tube.

GENERAL

The 27.M.) is a high vacuum photo-cell with high response

in the visibtle region. The photo electric current produced
&t the Cathode is multiplied many times by secondary emission
ooccuring at successive cathodes within the valve.

It ia capable of multiplying very small currents produced
under weak illumination by an average velue of ome million
times, when operated at 100 volts per stage.

The resultant output current is a linear function of the
exciting illumination, under nomal operating conditioms.
Since secondary emissiom occurs simultaneously, the frequency
respanse is flat up to. the frequemcies at which transit time
becomes a limiting faetor.

Because of its great sensitivity, low noise level low dark
current and freedem from diatortion the 27.M.1 may be used
for light operated relays, for film scanning, fascimile trans-
mission end in scientific research involving low light levels;
and in many applications its smell size 1s an edvantage.

It should be appreciated that with photo-electric multipliers,
large variations in overall sensitivity mey be present between
individual valves.

Indicates a change<=
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27TM1

EDISWAN

27TMI
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

TYPICAL OPERATION

Voltage betwesn anode end secondary

cathode k10 (volts) 50
Voltage difference per stage (volts) 100
Anode dark current (mex)(pA) 11 0.25
Luminous sensitivity (emps/lumen) 3' fg‘

Current amplification

The sensitivity is on the basis of a lamp
colour tepperature of 2700°K and a 1light
area of Smm x 20mm.

+
+

§ Ratio of anode sensitivity/cathode sensitivity.

€ With 100 volts batween enode and secondary
cathode k10.

INTER-ELECTRODE CAPACTITANCES.

Anode to all other electrodes (uuF) 6.7
Anode to cathode K10 (uwnf) 4.1
DIMENSIONS.

Maximum Overall Length (mm) 94,0
Maximum Bulb dismeter (mm) ‘28,5
Maximum Bass diemster (mm) 33.4
Light centre from seat (mm) 49,2 * 2.4
Cathode Langth (zm) 24
Cathode Width (zm) 8

BASING. - Special 11 pin Sub Magnal

CONNECTIONS.

Pin 1 Cathode 2

Pin 2 Cathode 3

Pin 3 Cathode 4

Pin 4 Cathode 5

Pin 5 Cathode 6

Pin 6 Cathode 7

Pin -7 Cethode 8

Pin 8 Cathode 9

Pin 9 Cathods 10 Direction of light.
Pin 10 Anode

Pin 11 Cathode 1 Viewed fraom free end of pins,

Note: Pin 1 is taken as the first pin to the left of the keyway.

Similarly pin 11 which is connected to the photo emitting
cathode k1 1s taken as the first pin to the right of the
keyway,

Indicates achange €=
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EDISWAN 2Tm

27MlI
NINE STAGE PHOTO-ELECTRIC MULTIPLIER
AVERAGE CHARACTERISTIC CURVES (D.C. Operation)
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27TM1 EDISWAN

27MI
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

AVERAGE CHARACTERISTIC CURVES
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EDISWAN 27TM2

27M2
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

GENERAL

The 27.M.2 is & high vacuum o-cell with hie: response in
the visible region. The photo electric current produced at
the Cathode is multiplied many times by secondary emission
occuring at successive cathodes within the valve.

It is capable of multiplying very small currents groduced
under weak illumination an average value of 250,000 times,
when operated at 80 volts per stage.

The resultant output current is a linear function of the ex-
citing illumination, under normal operating conditions.

Since secondary emission occurs simultaneously, the frequency
response 18 flat up to the frequencies at which transit time
becomes a limiting factor.

Because of its sensitivity, low noise level, low dark current
and freedom from distortion the 27.M.2 may Pe used for light

operated relays and in experiments involving low light levels:
and in many applications where 1ts small size 1s an advantage.

It should be appreciated that with photo-electric multipliers
large variations in overall sensitivity may be present between
individual valves

RATING
Maximm Anode Supply Voltage (volts) * 900
Maximm Potential Anode/Secondary cathode k10
eximen Anode Current 10
] n .
Cathode k1 sensitivity m lumen) t 10
e With regpect to cathode.
¢ The sensitivity is on the basis of a
lamp colour temperature of 2700° K and
a 1ight area of 4mm x 20mm.
Vkl = 0, all secondary cathodes joined
at 100 Volts.
NOTES

(1) It is recommended that the bleeder current in the
potentiometer tgroviding the secondary cathode voltages
should be of the order of 10 times the maximm working
current output of the tube.

(2) The 27.M.2 is similar to the 27.M.1 except for the wider
tolerance on the anode dark current which necessitates
a lower anode supply voltage.
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27M2

EDISWAN

27TM2
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

TYPICAL OPERATION

Voltage t):etween anode and setondary eathode k1¢

Vi ](.:gétsb:lrf tage (volts) 20
() ] erence per s volts 0
Anode dark current (max) (pA) *« 0.25
Luminous sensitivity (amps/lumen) ] 2
Current amplification t 8250x10°

* With 80 volts between anode and secondary cathode KiO.
t Ratio of anode sensitivity/cathode sensitivity.

¢ The sensitivity is on the basis of a lamp colour temp-
erature of 2700°K and a light areca of 4.0mm x 20mm.

NOTE

By Jjoining together Pins 8, 9 and 10 the cell may be used as
a 7 stage multiplier. Volts per stage not to exceed 80 volts

By Joining together pins 6, 7, 8, 9 and 10 the cell may be

used as a 5 stage multiplier. Volts per stage not to exceed
80 volts.

INTER-ELECTRODE CAPACITANCES

Anode to all other electrodes (puF) [}
Anode to cathode k10 (ppF) 4

DIMENSIONS

Maximum Overall length (mm) 4.
Maximum Seated Height (mm) 8

Maximum Bulb Diameter (mm) 28
Maximum Base Diameter (mm) 33.
Light centre from seat (mm) 49.2t2
Cathode Length (mm)
Cathode Width (mm)

s OCO

oR

BASING Special 11 pin Sub Magnal

Pin 1 Cathode 2
Pin 2 Cathode 3
Pin 3 Cathode 4
Pin 4 Cathode 5
Pin & Cathode 6
Pin 6 Cathode 7
Pin 7 Cathode 8
Pin 8 Cathode 9
Pin 9 Cathode 10
Pin 10 Anode

Pin 11 Cathode 1 Viewed from free end of pins.

NOTE: Pin 1 is taken as the first pin to the left of the
keyway. Similerly pin 11 which 18 connected to the
photo emitting cathode k1 1s taken as the first pin
to the right of the keyway.
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EDISWAN @ 27M2

27M2

NINE STAGE PHOTO-ELECTRIC MULTIPLIER

TENTATIVE CHARACTERISTIC CURVES
D.C. OFERATION
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27TM2 @ EDISWAN

27M2
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

TENTATIVE CHARACTERISTIC CURVES
ANODE CURRENT IN mA
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EDISWAN 271M2

27M2
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

T ey T 1
+ T T
b tH }
2naxs t t
EE T R
+
3 T
amu : T
trH 1 ' =
HT
Spectral Response Of Photo-Cathode Hr 4
For equal values of rodiant flux gt all wavelengths [t H
T :
HH + :
HHHH +
HH T e
T +
: zasds
160 ; t
H
1t T
T a2
T B saanass He :
140H Hhe f
arasasaissesatyas =
I SEagal
- T
120 : T
5 D ! HEH
< PR P PR
2 EHEE TR
= 10! T
a Sasanaslidns
2 o
u =8
b Ht T
w 8 o
2 t e
< X E
- T
]
W 6o i
T Pt
T : i
4 [aaad A
equnyess
b =alast
Esznapsuny B8
200
t T
: T
; T T
i i S
: I
04000 5000 6000 7000
WAVELENGTH 2
December, 1961 Issue 1, Page 5

Associated Electrical Industries Limited

Electronic Components Division
Tel.: GERRARD 9797



-
~
|
\ i
et
,o ‘.
Z o
=
- ;
i . -
\
o]
i L»)
ul }
n 1
- 1 i N/ -
‘ N 5
w &
{ i
fp i - n-

1=

SMNS



EDISWAN 27M3

27TM3

NINE STAGE PHOTO-ELECTRIC MULTIPLIER
(U.V. SENSITIVE)

RATING.
Vaximum Supply voltage Secondary K10 to Cathode

K1, ( DC or Peak AC ) volts 950
Vaximum Potential Anode/Secondary cathode k10 (volts) 150
Vaximum Anode Current (mA) o1
Cathode k1 sensitivity ()xA/lumen) * 10

(VK1 = 0, all secondary tathodes joined at 100 volts)

* The Sensitivity is on the basis of a
lamp colour temperature of 2700°K and
a 1ight area of 4mm x 20mm.

=
=]
et
@

it 1s recommended that the bleeder current in the
potentiometer providing the secondary cathode
voltages should be of the order of 15 times the
maximum working current output of the tube.

CGENERAL.

The 2713 1s a high vacuum photo-cell with high response in
the visible and ultra-violet region. The photo electric
current produced at the Cathode 1s multiplied many times by
:gcondiry emission occuring at successive cathcdes within

e valve.

It is capable of multiplying very small currents produced
uvnder weak 1llumination by an average value of one million
times, when operated at 100 volts per stage.

The resultant output current i1s a linear function of the
exciting 1llumination, under normal operating conditions.
Since secondary emission occurs simultaneovsly, the frequency
response 1s flat up to the frequencies at which transit time
becomes a limiting factor.

Because of 1ts great sensitivity, low noise level, low dark
current and freedom from distortion the 27M3 may ﬁe vsed for
1light operated relays, for film scanning, facsimile trans-
mission and in scientific research involving low light levels:
and in many applications its small size is an advantage.

It shovld be appreciated that with photo-electric multipliers,
large variations in overall sensitivity may be present
between individual valves.
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27TM3

EDISWAN

27M3

NINE STAGE PHOTO-ELECTRIC MULTIPLIER
(U.V. SENSITIVE)

TYPICAL OPERATION.
Voltage between ang%g and secondary cathode

(volts) 50
Voltage difference per stage (volts) 100
Anode dark current (max) (yA) q 0.25
Luminous sensitivity ( amps/lumen ) t 10
Current amplification. § 106

t The sensitivity is on the basis of a lamp
colour temperature of 2700 °K and a light
area of 4mm X 20mm.

Ratio of anode sensitivity/cathode sensitivity.

¢ with 100 volts between anode and secondery
cathode k10.

Note: By joining together pins 8,9 and 10, the cell
may be used as a 7 stage multiplier. Volts
per stage not to exceed 100 volts.

By joining together pins 6, 7, 8, 9, and 10 the

cell may be vsed as a 5 stage multiplier. Volts
per stage not to exceed 100 volts.

INTER-ELECTRODE CAPACITANCES.

Anode to all other electrodes (ny) 6
Anode to cathode k10 (pyF) 4

DIMENSIONS .

¥aximum Overasll Length (mm; 89.0
Maximum Bulb diameter (mm
Maximum Rase diameter (mm 33.4
Light centre from seat (mm
Cathode Length mm
Cathode ¥1idth m)

BASING - Special 11 pin Sub Magnal.

CONNECTIONS .

Pin. 1. Cathode
2. Cathode
3. Cathode
4. Cathode
5. Cathode
6. Cathode
7. Cathode
8. Cathode
. Cathode
10 Anode

= OmN0 OO

] Direction of 1light.

11 Cathode 1 Viewed from free end of pins.

Note:Pin 1 ig taken as the first pin to the left of the keyway. Similarly pin 1l.
which is connected to the photo omitting cathode kl is taken as the first pin

to the right of the keyway.
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EDISWAN 271M3

27M3

NINE STAGE PHOTO-ELECTRIC MULTIPLIER
CHARACTERISTIC CURVE (D.C. OPERATION)
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27M3 EDISWAN

27M3
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

TENTATIVE CHARACTERISTIC CURVE
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EDISWAN

AED

27M12

27M12
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

GENERAL

The 27M12 is a nine stage photo multiplier cell for use in
aircraft, being especially resistant to shock and vibration.
It has a blue sensitive caesium antimony coated cathode and is
fitted with flying leads.

RATING

Maximum Dynode k10 to
Cathode Voltage (DC or

Pk AC) (volts) Vk10-k1(max) 585
Maximum Anode to Dynode

k10 Voltage (volts) Va-k10(max) 65
Maximum Anode Current - (mA) la(max) 1.0
Average Cathode Sensitivity (uAflumen) Si1(av) 20*

Maximum Ambient Workmg
Temperature (°C) 70

*VK1=0, all Jnodes ;omed at 100 volts. Colour tempera-
ture of lamp 2,700

DIMENSIONS

Maximum Overall Length (mm) 77
Nominal Seated Height (mm) 63
Light Centre from Top (nominal) (mm) 27.8
Maximum Bulb Diameter (mm) 29.5
Cathode Length (mm) 24
Cathode Width (mm) 8
Approximate Nett Weight (ozs) 1%
Approximate Packed Weight (ozs) 4

December, 1961
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27TM12

EDISWAN

27MI2
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

MOUNTING POSITION Unrestricted

TYPICAL OPERATION

Anode to Dynode k10 Voltage (volts) Va-k10 65
Voltage per stage (volts) 65
Anode Dark Current from

Dynode k10(max) (nA) 0.1%*
Luminous Sensitivity from

Dynode k10 (A/lumen) 0.4%
Average Current Amplification 20,0001 §

**With Anode to Dynode k10 and Dynode to Dynode
Voltages 100 volts per stage.

t Measured with a lamp colour temperature 2,700° K and
alight area of 5 x 20 mm.

1 Ratio of k10 sensitivity to cathode sensitivity.

NOTES.—The bleed current in the potentiometer chain
should be at least ten times the maximum output
current.

December, 1961
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EDISWAN 27M12
2TMI2
NINE STAGE PHOTO-ELECTRIC MULTIPLIER
BASE—Flying Leads.
Direction of Light
Viewed from free end
CONNECTIONS
Pin 1 Secondary Cathode 2 k2
Pin 2 Secondary Cathode 3 k3
Pin 3 Secondary Cathode 4 k4
Pin 4 Secondary Cathode 5 k5
Pin 5 Secondary Cathode 6 ké
Pin 6 Secondary Cathode 7 k7
Pin7 Secondary Cathode 8 k8
Pin 8 Secondary Cathode 9 k9
Pin 9 Secondary Cathode 10 k10
Pin 10 Ancde a
Pin 11 Photo cathode, k1,5
Shield
December, 1961 Issue 1, Page 3
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27TM12 EDISWAN

27TMI2
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

295 max
poo- 8
b
78
o fnom
63 24 5
nom //
i LIGHT
w4 \\SENSITIVE
AREA
77
max

FLYING
LEADS
usl s Usuu
3
Leads on 17.2 mm P.C.D.
All dimensions in mm.
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EDISWAN @ 9TM12

2TMI12
NINE STAGE PHOTO-ELECTRIC MULTIPLIER

AVERAGE CHARACTERISTIC CURVE: S/A
For equal values of radiant flux at all wavelengths.
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EDISWAN 2TM12A

27TMI2A
NINE STAGE PHOTOMULTIPLIER

GENERAL

The 27M12A is an improved version of the 27M12, having
improved vibration performance. It is a nine stage photo-
multiplier for use in Aircraft, being especially resistant to
shock and vibration. It has a blue sensitive caesium antimony
coated cathode and is fitted with flying leads.

RATING(Tamb = 70°C) max.

Maximum Dynode k10/Cathode
Voltage (DC or peak AC) Vk10-k1(max) 585 A

Maximum Anode/Dynode k10

Voltage Va-k10(max) 65 \
Maximum Anode Current la(max) 1.0 mA
Average Cathode Sensitivity Ski(av) 20* pA/L

* Vk1=0, all dynodes joined at 100 volts. Colour temperature
of tungsten lamp=2,700°K.

DIMENSIONS

Maximum Overall Length (excluding leads) 77 mm
Nominal Seated Height 63 mm

Light Centre from Top (nominal) 27-8 mm
Maximum Bulb Diameter 295 mm
Cathode Length 24 mm
Cathode Width 8 mm
Approximate Nett Weight 11 ozs
Approximate Packed Weight 4 ozs
MOUNTING POSITION—Unrestricted

December, 1961 ADVANCE DATA, Page 1
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27M12A EDISWAN

27TMI2A
NINE STAGE PHOTOMULTIPLIER

TYPICAL OPERATION

Anode/Dynode k10 Voltage Va-k10 65 Y
Voltage per stage 65 v
Anode Dark Current from Dynode

k10 (max) la(dark)max 0-1%*  wA
Luminous Sensitivity from Dynode k10 04 A/L
Average Current Amplification 20,000t
Luminous Sensitivity from Anode 06 A/L
Average Current Amplification 30,0001 §

*+ With Anode/Dynode k10 and Dynode/Dynode voltages
100 volts per stage.

t Measured with a tungsten lamp colour temperature of
2,700°K and a light area of 5 X 20mm.

t Ratio of k10 sensitivity to Cathode sensitivity.
% Ratio of anode sensitivity to Cathode sensitivity.

NOTES
The bleed current in the potentiometer chain should be
at least ten times the maximum output current.

BASE—Flying Leads

DIRECTION OF LIGHT
Viewed from free end.
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EDISWAN 27M12A

™

27TMI2A
NINE STAGE PHOTOMULTIPLIER

CONNECTIONS
Pin 1 Secondary Cathode 2 k2
Pin 2 Secondary Cathode 3 k3
Pin 3 Secondary Cathode 4 k4
Pin 4 Secondary Cathode 5 k5
Pin 5 Secondary Cathode 6 ké
Pin 6 Secondary Cathode 7 k7
Pin 7 Secondary Cathode 8 k8
Pin 8 Secondary Cathode 9 k9

m™ Pin 9 Secondary Cathode 10 k10
Pin 10 Anode a
Pin 11 Photo Cathode, Shield k1,s

o
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EDISWAN 27TM13

27MI13
SEVEN STAGE PHOTO-MULTIPLIER

GENERAL

The 27M13 is a seven stage Photo-multiplier having a blue
sensitive cathode and twin anodes. Its sensitivity in typical
operation is 2.5 amps/lumen. The cathode surface is of €=
Caesium Antimony.

RATING

Supply Voltage, Secondary
Cathode kg to photo-cathode
k1 (DC or Peak AC) (max) (volts) Vk8-k1(max) 900

Supply Voltage, Anodes to
Secondary Cathode kg (max) (volts) Va-k8(ma.x) 125

Maximum Anode Current (mA) la(max) 10
Photo Cathode Sensitivity
(average) (#A[lumen) Si1(av) 20-0*% <

* All secondary cathodes and anodes joined, andat a potential
of 100 volts to photo-cathode, measured with a light area
5:0 mm x 20 mm and a tungsten filament lamp having a
colour temperature of 2,700°K,

All Maximum ratings are Absolute values_not Design Centres.

DIMENSIONS

Maximum Overall Length (mm) 94
Maximum Seated Height (mm) 80
Light Centre to Seat (mm) 49-2 4 2:4
Maximum Bulb Diameter (mm) 29-5
Maximum Base Diameter (mm)

Cathode Length (mm)

Cathode Width (mm)

Approximate Nett Weight  (ozs)
Approximate Packed Weight (ozs)

©
- o @
B o XA

MOUNTING POSITION—Unrestricted

Indicates a change <=
December, 1961 Issue 1, Page 1
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27M13 EDISWAN

27M13
SEVEN STAGE PHOTO-MULTIPLIER

-«
TYPICAL OPERATION
Voltage between Anodes

and Secondary Cathode kg (volts) Va-k8 50
Voltage per Stage (volts) Vstage 125
Maximum Anode Dark

Current (per Anode) (pA) 0-25*
Luminous Sensitivity

(per Anode) (A/lumen) 2-5t <«
Average Current

Amplification (per Anode}) 125,000+ <=

* With 125 volts between Anode and Secondary Cathode kg

t+ With a colour temperature of 2,700°K and a light area of
5.0 mm x 20 mm.

t Ratio of anode to photo-cathode sensitivities.

NOTE.—The Secondary Cathode voltage potentiometer
should have a bleed current of at least ten times
the maximum output current.

BASE—B11A (11 pin sub-Magnal)

Viewed from

free end
of pins

Direction of Light

Indicates a change<g=
December, 1961 Issue 1, Page 2
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EDISWAN 27TM13

27MI3
SEVEN STAGE PHOTO-MULTIPLIER
-«
CONNECTIONS
Pin 1 Secondary Cathode 2 k2
Pin 2 Secondary Cathode 3 k3
Pin 3 Secondary Cathode 4 k4
Pin 4 Secondary Cathode 5 k5
Pin 5 Secondary Cathode 6 ké
Pin 6 Secondary Cathode 7 k7
Pin 7 Secondary Cathode 8 k8
Pin 8 Anode 1 al
Pin 9 Anode 2 a2
Pin 10 Internal Connection IC <«
Pin 11 Photo-cathode k1

Indicates a change <=
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27M13 EDISWAN

27M1I3
SEVEN STAGE PHOTO-MULTIPLIER

LIGHT SENSITIVE
AREA

492%24,

w\l

/

Tt

All dimensions in mm.
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EDISWAN 2TM13
27TMI3
SEVEN STAGE PHOTO-MULTIPLIER.
AVERAGE CHARACTERISTIC CURVE: §/A
Spectral Response of Photo-Cathode for equal values of Radiant
Flux at all Wavelengths.
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2TM13 EDISWAN

27TM13
SEVEN STAGE PHOTO-MULTIPLIER

CHARACTERISTIC CURVES (D.C. OPERATION)
Sensitivity and current amplification for each anode
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Cathode Ray Tubes



Details of Cathode-ray Tube Phosphors

Persistence* Kelly Chart Colour ‘
Phosphor (Approx) Typical
Number | | Foot Lambert Phosphores- use
‘ to 19, Fluorescence cence l
l } \
T | 60ms Yellowish Yellowish | General
\ Green ‘ Green oscillography
‘ and
‘ photography
T2 5 to 50s Green J Green | Visual and
| photography
T3 50ust Purplish Blue \ Purplish Blue “ Oscillography
[ and
| photography
T4 | — — ; — | Television
T5 10us Green ‘ Green Flying spot
scanning
T6 | 50s3 Varies blue Yellowish Radar and
to white Green oscillography
T7 100 to 300s | Orange Orange Radar display
T8 2 to 10s | Yellow Yellow General
‘ | oscillography
T9 100s | Orange Orange ‘ Large screen
‘ oscillography
TIO — | Yellow Green Yellow Green | Visualand
| ‘ | | photography
|
TH 30ms Orange ‘ Orange | Anti Flicker
" | display
TI2 100ms ; Orange Orange | Anti Flicker
1 ' display

* Persistence is defined as the time taken from the cessation of continuous excitation
for the luminance to decay from 1 Foot Lambert to approximately 19, of that value.

1 Time to 109%,.
} Yellow component.

Most AEl cathode-ray tubes can be supplied with any one of the screen phosphors
described above but it should be noted that, for various reasons, not all tubes are
available with all phosphors listed. Information on specific cases is available on request.
Certain tubes with phosphors other than those listed can be supplied to special order.
When ordering, the type of screen phosphor required should be indicated by adding
the appropriate suffix to the number of the cathode-ray tube, e.g. 31E12/T6.
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Phosphor

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL CRT SCREEN
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Phosphor

PERSISTENCE CHARACTERISTICS of typical CRT screen

(Characteristics are substantially independent of operating conditions.)
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@ Phosphor T2

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL CRT SCREEN
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T2 Phosphor

SCREEN LUMINANCE (FOOT LAMBERTS)

PERSISTENCE CHARACTERISTICS of typical CRT screen.
Excitation—Continuous, focused, 405 line, interlaced raster, 100 mm x 100 mm
Final Anode Voltage—5 kV.
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@ Phosphor

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL CRT SCREEN
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T3 Phosphor

PERSISTENCE CHARACTERISTICS (Range) of typical CRT screen.

NOTE: PERSISTENCE WILL BE LESS
AT HIGHER VOLTAGE AND HIGHER
100 CURRENT DENSITY WITHIN THE
RANGE SHOWN AND IS BROADLY A
FUNCTION OF CURRENT DENSITY
IN THE SPOT.
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Phosphor T5

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL CRT SCREEN
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Phosphor @

PERSISTENCE CHARACTERISTICS (Range) of typical CRT screen.

NOTE: PERSISTENCE WILL BE LESS
100 AT HIGHER VOLTAGE AND HIGHER
CURRENT DENSITY WITHIN THE i
RANGE SHOWN AND IS BROADLY A |||
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Phosphor T6

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL CRT SCREEN
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T6

Phosphor

PERSISTENCE CHARACTERISTICS (of yellow component).
Excitation—Continuous, focused, 405 line, interlaced raster, 150 mm < 150 mm
Final Anode Voltage—10 kV.

Initial Luminance—1 Foot Lambert (yellow component).

1-0
09
o8
o7
0-6
O-5

0-4

SCREEN LUMINANCE (FOOT LAMBERTS)

0-03

002

00l

5-0-/36-25

10

15 20 25 30 35 40 45 50
TIME FROM CESSATION OF EXCITATION (SECONDS)

55

Page 2

60 -



Phosphor T7

RELATIVE SPECTRAL ENERGY DISTRIBUTION
OF TYPICAL CRT SCREEN
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T7 Phosphor

PERSISTENCE CHARACTERISTICS of typical aluminised CRT screen.
Excitation—Continuous, focused, 405 line, interlaced raster, 150 mm x 150 mm
Final Anode Voltage—10 kV

Note—This screen is liable to burn if a stationary or slow-moving spot is used even with
low values of mean current.
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SCREEN LUMINANCE (FOOT LAMBERTS)

Phosphor 17

PERSISTENCE CHARACTERISTICS of typical aluminised CRT screen.
Excitation—Continuous, focused, 405 line, interlaced raster, 150 mm X 150 mm
Initial Luminance—1 Foot Lambert.

Note—This screen is liable to burn if a stationary or slow-moving spot is used even with
low values of mean current.
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Reference Line Gauge No. 6

For C.R. Tubes having a Nominal Neck Diameter of 34-5 mm.

e

s b R
lt @l’ } Zposmow oF
3525013 REFERENCE LINE
DIA ®

355 £.025
DIA

Fe—2"DIA ——=

V-0t 10:] ENLARGMENT
OF MOUTH FORM

All dimensions in mm. unless otherwise stated.
NOTE 1—Deflector Yoke Design

The internal dimensions of the yoke must never be smaller
than the maximum internal dimensions of the gauge.

NOTE 2—Tolerances

The tolerances shown are initial manufacturing limits.
The figures given below are the maximum allowable limits

for wear :
(A) + 0-059 (B) 4+ 0-075
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Reference Line Gauge No. 7

For C.R. Tubes having a Nominal Neck Diameter of 34-5 mm.
Deflection Angle 67-5° approx. (Picture Diagonal).

75 2025 DIA NOTE |
® g

0OBOn
: y o
REFERENCE
LINE

All dimensions in mm. unless otherwise stated.
NOTE 1—Deflector Yoke Design

The inner surface of the yoke must not extend into the
shaded region and the internal dimensions of the yoke must
never be smaller than the maximum internal dimensions of
the gauge.

NOTE 2—Tolerances

The tolerances shown are initial manufacturing limits.
The figures given below are the maximum allowable limits

for wear :
(A) + 0-059 (B) + 0.075
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Reference Line Gauge No. 12

For C.R. Tubes having a Nominal Neck Diameter of 36-5mm,

TAPER OF 6°
BETWEEN X AND Y

o3

All dimensions in mm.
NOTE 1—Deflector Yoke Design
The inner surface of the yoke must not extend into the
shaded region and the internal dimensions of the yoke must
never be smaller than the maximum internal dimensions of
the gauge.
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Reference Line Gauge No. 13 @

For C.R. Tubes having a Nominal Neck biameter of 365 mm
96-84 DIA
889 DIA

824 DIA*
3917 £007
DIA

-0l

1429 | . REFERENCE LINE
I ‘!;_5_.' I138 27 |p.5012
7 i e S
1272012RAD

78
TAPER OF 6° BETWEEN
X AND Y

-—lm +38%0iA l--

510 ——=

All dimensions
in mm. I

NOTE 1—Deflector Yoke Design
The inner surface of the yoke must not extend into the
shaded region and the internal dimensions of the yoke must
never be smaller than the maximum internal dimensions of

the gauge.

~o-M-1)
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Reference Line Gauge No. 16

For C.R. Tubes having a nominal Neck Diameter of 28.5 mm.
Deflection Angle 110° approx. (Picture Diagonal)

O

12701038 DIA
1143 O38DIA

NOTE |

NOTE 2

All dimensions L_Z%bl_l
in mm. +Q.015 pia

NOTE 1.—Deflector Yoke Design.
The inner surface of the yoke must not extend
intu the shaded region and the internal dimensions
of the yoke must never be smaller than the
maximum internal dimensions of the gauge.
NOTE 2.—Reference Line.
The Reference Line is determined by the plane
“A-A” when the gauge is seated against the funnel.
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EDISWAN

3081

30BI

CATHODE RAY TUBE—ALL ELECTROSTATIC 3}” Dia.
Indirectly heated high grade precision measurement
cathode ray tube with a polished flat face

Averege Sensitivity of "X" Plates

(mm/V
Average Sensitivity of "Y" Plates
(mm/V)

and bulb coating.
INTER-ELECTRODE CAPACITANCES

X Deflecting Plate/All other electrodes (mu?)
X2 Deflecting Plate/All other electrodes (muF)
Yl Deflecting Plate/All other electrodes (unF)
Y2 Deflecting Flate/All other electrodes (umuF)
1 Deflecting Plate/Yl Deflecting Plate  (juF)
X1 Deflecting Plate/Y2 Deflecting Plate  (uuF)
X2 Deflecting Plate/Yl Deflecting Plate (uuF)
X2 Deflecting Plate/Y2 Deflecting Plate  (uu¥)
Control Grid (Wehnelt)/All other electrodss
(wur)

DIMENSIORS

Maximum Overall Length (mm)
Maxirum Diemeter (mm)

Nominal Screen Diesmeter (inches)

Approximate Nett Weight (ozs)
Approximate Packed Weight (1bs)

NOTES

to this seoction.

set for the 1st Anode Voltage.

RATING

Heater Voltage (volts) Yh
Heater Current (amps) In
Maximum 1st Anode Voltage (volts) Val(max)
Maximum 2nd Anode Voltage (volts) vaa(nax)
Maximum 3rd Ancde Voltege (volts) Va3 (max)

Where "V" denotes the voltege ocn the 3rd Anode

Cx ,a11
Cz2,a11
Cy1,e11
Cy2,al1
Cxl,y1
Cxl,y2
b,y
Cz2,v2

For generul measurement work the 30.B.1/Pl is recommended.

This has & screen with a medium persistence green phosphor. For
speciel applications, however, the tube may be supplied with
any of the stendard phosphors described on the Introductory Pege

Final Anode and Bulb cceting aro brought out separately in
order to enable a finer spot or a higher writing spesd to be
obtained by inereasing tihe Final Anode voltage abcve tha limit

In use the 3rd Anode and bulb coating are normelly joinsd.

4,0

04728
2,500
1,000
6,000

® 420/V
% 840/7

All meximum ratings ere abaclute values nct desizn centres,

4

December, 1961

Indicates a change <=
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30B1

EDISWAN

30B1

CATHODE RAY TUBE—ALL ELECTROSTATIC 33" Dia.

Indirectly heated high grade precision measurement

cathode ray tube with a polished flat face

TYPICAL OPERATION

3rd Anode Voltage (volts) Va3 2,000
2nd Ancds Voltags - epprox-

imate, for focus (volts) Vag 360
18t Anode Voltage (volts) Va2 2,000

Average Bias on Control Grid
for Cut-off of Beam Current

{volts) VG - 80
Average Working Bias for 20mA

Beam (volta) - 47
Approximate Sansitivity of

"X" Plates (mm/V) 0.2
Approximste Sensitivity of

“yn plates (mm/V) 0.42

BASE 12 Contact Eey Base (B5.448)

VIEW OF FREE END

PERMISSIBLE ANGULAR
VARIATICN OF MOUNTS *i0°

Cantrol Grid
Cathoda

Heater

Heater

Anods 1

Anode 2

Internal Costing
Deflesting FPiata Y2
Deflecting Plate X2
Anode 3

Defiecting Plate X
Doflecting Flate Y1

~47
0.084
0.168

1
2

€
k
h
h
e
&
n
y2
2
a3
x
¥l

O SRR X )

December, 1961
Associated

Indicates a change €=
Issue 1, Page 2
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EDISWAN

(AED

3081

30Bi

CATHODE RAY TUBE—ALL ELECTROSTATIC 31" Dia.
Indirectly heated high grade precision measurement

cathode ray tube with a polished flat face

r‘— 90\ max ﬁ-l
4 l

E—

200 approx

BULB
COATING

! 64 O.D
r gy E—|
[ —
i T
| !
1=,
10000 GE

All dimensions in mm.

December, 1961
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EDISWAN 3062
30C2
53" MEASUREMENT CATHODE RAY TUBE
ELECTROSTATIC FOCUS AND DEFLECTION
GENERAL
The 30C2 is a precision Measurement Cathode Ray Tube
having a 51" diameter polished flat face.
RATING
Heater Voltage (volts) Vh 4.0
Heater Current (amps) Ih 0.72
Maximum 1st Anode Voltage (volts) Va1(max) 2,500
Maximum 2nd Anode Voltage (volts) Va2(max) 1,000
Maximum 3rd Anode Voltage (volts) Va3(max) 6,000
Average Sensitivity of *“ X'’ Plates (mm/V) 600/V*
Average Sensitivity of “ Y’ Plates (mm/V) 1100/v*
* Where “ V * denotes the voltage on the
3rd Anode and bulb coating.
INTER-ELECTRODE CAPACITANCES (pF)
X1 Plate/All other electrodes cx1-all 15.0
X2 Plate/All other electrodes Cx2-all 15.0
Y1 Plate/All other electrodes Cy1-all 14.5
Y2 Plate/All other electrodes Cy2-all 14.5
X1 Plate/Y1 Plate x1-y1 1.5
X1 Plate/Y2 Plate €x1-y2 1.0
X2 Plate/Y1 Plate cx2-y1 1.0
X2 Plate/Y2 Plate cx2-y2 1.25
Grid/All other electrodes cg-all 9.5
DIMENSIONS
Maximum Overall Length (mm) 430
Maximum Diameter (mm) 142
Nominal Screen Diameter (ins) I
Approximate Nett Weight (ozs) 30
Approximate Packed Weight (Ibs) 1%
December, 1961 Issue 1, Page 1

Associated Electrical Industries Limited

Electronic Components Division
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3062

AED

EDISWAN

30C2

54" MEASUREMENT CATHODE RAY TUBE
ELECTROSTATIC FOCUS AND DEFLECTION

NOTES

For general measurement work the 30C2/T1 is recom-
mended. This has a screen with 2 medium persistence green
phosphor. For special applications, however, the tube may
be supplied with any of the standard phosphors described
on the Introductory Page to this Section, except T7.

The Final Anode and the Bulb coating are brought out separ-
ately from the First Anode in order that a finer spot or a high
writing speed may be obtained by increasing the Final
Anode Voltage above the limit set for the First Anode
Voltage.

In use the Third Anode and Bulb coating are normally joined.

All Maximum Ratings are Absolute Values, not Design
Centres.

TYPICAL OPERATION

3rd Anode Voltage (volts) Va3 2,000 5,000
2nd Anode Voltage for focus (approx.)

(volts) Va2 440 800
1st Anode Voltage (volts) Va1 2,000 2,000
Average Bias on Control Grid for

Cut-off of Beam Current (volts) Vg —60 —&0
Average Working Bias for

20p.A Beam (volts) —33 —33
Approximate Sensitivity of

“ X" Plates (mm/V) 0.30 0.12
ApProxImate Sensitivity of

“Y " Plates (mm/V) 0.57 0.23

December, 1961 Issue 1, Page 2
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EDISWAN @ 3002
30C2
51" MEASUREMENT CATHODE RAY TUBE
ELECTROSTATIC FOCUS AND DEFLECTION

BASE—B12D
* Permissible angular variation
of mounts +10°

View from free end of base,
CONNECTIONS
Pin 1 Control Grid g
Pin 2 Cathode k
Pin 3 Heater h
Pin 4 Heater h
Pin 5 Anode 1 al
Pin 6 Anode 2 a2
Pin 7 Internal Coating m
Pin 8 Deflecting Plate Y2 y2
Pin 9 Deflecting Plate X2 x2
Pin 10 Anode 3 ad
Pin 11 Deflecting Plate X1 x1
Pin 12 Deflecting Plate Y1 y1

December, 1961 Issue 1, Page 3

Associated Electrical Industries Limited

Electronic Components Division
Tel.: GERrard 9797



3062 @ EDISWAN

30C2

54" MEASUREMENT CATHODE RAY TUBE
ELECTROSTATIC FOCUS AND DEFLECTION

approx.

INTERNAL
CONDUCTING |
COATING

420
tl10

All Dimensions in mm,

* Two movable Bakelite bands are fitted to support
a Mu-Metal shield.

December, 1961 Issue 1, Page 4
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EDISWAN

3063

30C3

53" MEASUREMENT CATHODE RAY TUBE
ELECTROSTATIC FOCUS AND DEFLECTION

GENERAL

The 30C3 is a precision Measurement Cathode Ray Tube
having a 53" diameter polished glass face. The Deflector
Plates are connected through side arms to achieve low
values of lead inductance and capacitance.

RATING
Heater Voltage (volts) Vh 4.0
Heater Current (amps) Ih 0.72

Maximum 1st Anode Voltage (volts) Va1(max) 2,500
Maximum 2nd Anode Voltage (volts) Va2(max) 1,000
Maximum 3rd Anode Voltage (volts) Va3(max) 6,000
Average Sensitivity of * X’ Plates (mm/V) 600/V+
Average Sensitivity of “ Y ** Plates (mm/V) 1,100/Vt

t Where “ V" denotes the voltage on the 3rd Anode and
Bulb Coating.

INTER-ELECTRODE CAPACITANCES (pF)

X1 Plate/All other electrodes Cx1-all 6.0
X2 Plate/All other electrodes Cx2-all 6.0
Y1 Plate/All other electrodes Cy1-all 8.6
Y2 Plate/All other electrodes cy2-all 8.6
X1 Plate/Y1 Plate Cx1-y1 0.25
X1 Plate/Y2 Plate x1-y2 0.25
X2 Plate/Y1 Plate ex2-y1 0.25
X2 Plate/Y2 Plate cx2-y2 0.25
Grid/All other electrodes cg-all 8.2
X1 Plate/X2 Plate Cxq-x2 2.5
Y1 Plate/Y2 Plate Cy1-y2 3.2

December, 1961

Issue 1, Page 1
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3063

EDISWAN

30C3

51" MEASUREMENT CATHODE RAY TUBE
ELECTROSTATIC FOCUS AND DEFLECTION

DIMENSIONS

Maximum Overall Length (mm) 430
Maximum Diameter (mm) 142
Nominal Screen Diameter (ins) 3
Approximate Nett Weight (ozs) 30
Approximate Packed Weight (Ibs) 113

NOTES

The connections to the deflector plates are brought out to
side contacts on the neck of the tube in order to reduce
the inductance and capacitance of the leads, and the coupling
between the X and Y plates. It is intended, particularly,
for H.F. and pulse measurements.

For general measurement work the 30C3/T1 is recom-
mended. This has a screen with a medium persistence green
phosphor. For special applications, however, the tube may
be supplied with any of the standard phosphors described
on the Introductory Page to this section, except T7.

The Final Anode and the Bulb coating are brought out
separately in order that a finer spot or a higher writing speed
may be obtained by increasing the Final Anode voltage above
the limit set for the First Anode Voltage.

In use the Third Anode and Bulb coating are normally joined.
All Maximum Ratings are Absolute Values not Design
Centres.

TYPICAL OPERATION

December, 1961

3rd Anode Voltage’(volts) Va3 2,000 6,000
2nd Anode Voltage for focus

(approx.) (volts) 4 Va2 440 960
1st Anode Voltage (volts) Va1 2,000 2,000
Average Bias on Control Grid for Cut-off

of Beam Current (volts) Vg —60 —60
Average Working Bias for 20uA

Beam (volts) —33 —33
Approximate Sensitivity of “ X '’ Plates

(mm/V) 030 01
Approximate Sensitivity of “ Y’ Plates (mm/V)  0.57  0.19
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EDISWAN

30C3

30C3

53" MEASUREMENT CATHODE RAY TUBE
ELECTROSTATIC FOCUS AND DEFLECTION

CAPS—CT2

BASE—B12D

*Permissible angular variation

of mounts 4-10°

CONNECTIONS

Pin 1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6
Pin 7
Pin 8
Pin 9
Pin 10
Pin 11
Pin 12

Viewed from free end of base.

Control Grid
Cathode
Heater

Heater

Anode 1
Anode 2

No Connection
No Connection
No Connection
Anode 3

No Connection
No Connection

> T X mn

a2
NC
NC
NC

ad
NC
NC

December, 1961

Issue 1, Page 3

Associated Electrical Industries Limited

Electronic Components Division
Tel.:

GERrard 9797



30C3 EDISWAN

(AEL

30C3

53" MEASUREMENT CATHODE RAY TUBE
ELECTROSTATIC FOCUS AND DEFLECTION

~——— max -~
-
[ ] e mmm = 1 ¥
| | I 7 25 nom ; | l
j [
165
|
7 248 225 20
|
| —L
‘ 33 INTERNAL | !
1 CONDUCTIVE !
| [— COATING | !
| 3 | 420
, (I == ’ *o
| b 3 T |
X PLATES” ] A s |
BULB COATING ~ ’(
Y PLATES ——— dpL '
£
E 00|0 Ua ‘

All Dimensions in mm.
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EDISWAN

30C9

30C9

CATHODE RAY TUBE—ALL ELECTROSTATIC 7” Dia.

Indirectly heated—for measurements

RATING
Heater Voltage (volts) Vn 4.0
Heater Current (amps) I, 0.72
Meximum 1st Anode Voltage (volts) Va1 (max) 500
Maximum 2nd Anode Voltage (volts) Vaz(max) 1,000
Maximum 3rd Anode Voltage (volts) vas(mx) 4,000
Average Sensitivity of "X" plates (mm/V) #*520/V
Average Sensitivity of "Y" plates (mm/V) * 520/V
% Where "V" denotes the voltage on the 3rd Anode.
All Maximum Ratings are Absolute values not Design
Centres.
INTER-ELECTRODE CAPAC ITANCES
X1 Deflecting Plate/all other electrodes (JiF) Cxj a1y 14.
X2 Deflecting Plate/all other electrodes (uF Cx2,al1 1l4.
Y1 Deflecting Plate/all other electrodes (uuF Cyl,a11l {4.
Y2 Deflecting Plate/all other electrodes (uF) Cy2,all 13.
X1 Deflecting Plate/X2 Deflecting Plate (png Cx1,x2 4.
Y1 Deflecting Plate/Y2 Deflecting Plate (uuF Cyl,y2 4.
I Eerle(c;:l%‘ng Plates/Y1+Y2 Deflect ing céxifmg "
ates () .
Control Grid i!lehnelt)/ul other electrodes Tt12
W) g,all 8.
DIMENS IONS
Maximum Overall Length (mm) 485
Maximum Diameter (mm) 175
Nominal Screen Diameter (inches) 7
Approximate Nett Weight (1bs) 2
Approximate Packed Weight (1bs) 11
NOTES

The 30.C.9 is a precision contructed instrument
for applications where the accuracy of the gun contructe
tion employed in compass tubes 18 required without the
provision of scales.

The gun system is capable of providing the high
beam nc‘ugrents when pulse modulation of the grid is
required.

For gemeral measurement work the 30.C.9/Pl 18
recommended. This has a screen with a medium persist-
ence green phosphor. For special applications however,
the tube may be supplied with any of the standérd phosphors
described on the introductory page in this section.

O N PpOODOO®

December, 1961
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30069 EDISWAN

30C9
CATHODE RAY TUBE—ALL ELECTROSTATIC 7" Dia.
Indirectly heated—for measurements
TYPICAL OPERATION
3rd Anode Voltage (volts) Vaz 2,200
2nd Anode Voltage-approximate for
focus (volts)# Vago 440
1st Anode Voltage (volts) Va1 450
Negative Bias on Control Grid for
cut-off of Beam Current (volts) Vg 30-90
# The voltage required on the 2nd Anode
for focus decreases with an Increase
of beam current and the above figure
%gg:ng!.n wltage required at low
BASE 12 contact Key Base
(BS.448)
VIEW OF FREE END
PERMISSIBLE ANGULAR
VARIATION OF MOUNTS * 10°
CONNECTIONS
Pin1l Control Grid [
Pin 2 Cathode k
Pin 3 Heater h
Pin 4 Heater h
Pin & Anode 1 al
Pin 6 Anode 2 a2
Pin 7 - -
Pin 8 Deflecting Plate Y2 Y2
Pin 9 Deflecting Plate Y1 Tl
Pin 10 Anode 3 a3
Pin 11 \ Deflscting Plate X1 Il
Pin 12 Deflecting Plate X2 2
December, 1961 Issue 1, Page 2
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EDISWAN 30G9

30C9
CATHODE RAY TUBE—ALL ELECTROSTATIC 7” Dia.
Indirectly heated—for measurements

175:Omax

172:0Omin
1710 approx SCREEN

2700

120 min 1

iy

3230
opprox

CONDUCTING !
COATING 8O ORAD

ER TR

All dimensions in mm.
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EDISWAN

CATHODE RAY TUBE-ALL ELECTROSTATIC 12” Dia.

30E6

For measurement purposes

RATING

Heater Voltage (volts) Vh 4.0
Heater Current (amps) lh 0.72
Maximum 1st Anode Voltage (volts) Val (max) 500
Maximum 2nd Anode Voltage (volts) Va2(max) 1,400
Maximum 3rd Anode Voltage (volts) Va3(max) 6,000
Average Sensitivity of “ X" Plates (mm/V) *900/V
Average Sensitivity of “ Y "' Plates (mm/V) *900/V

* Where * V *’ denotes the voltage on the 3rd Anode.

DIMENSIONS

Maximum Overall Length (mm) 640
Maximum Diameter (mm) 312
Maximum Neck Diameter (mm) 65
Nominal Screen Diameter (inches) 12
Approximate Nett Weight (Ibs) 1
Approximate Packed Weight (Ibs) 40

NOTES

For general measurement work the 30E6/T1 is recommended.
This has a screen with a medium persistence green phosphor.
For special applications, however, the tube may be supplied
with any of the standard phosphors described in the
Introductory page to this Section except T7.

All Maximum Ratings are Absolute values not Design Centres.

December, 1961
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30E6 @ EDISWAN

30E6
CATHODE RAY TUBE-ALL ELECTROSTATIC 12" Dia.

For measurement purposes

TYPICAL OPERATION
3rd Anode Voltage (volts) Va3 5,000 6,000
*2nd Anode Voltage—approximate for

focus (volts) Va2 1,000 1,200
1st Anode Voltage (volts) Va1 400 450
Negative Bias on Control Grid for

Cut-off beam Current (volts) Vg  30-60 34-64

* The voltage required on the 2nd Anode for focus decreases
with an increase of beam current and the above figure
gives the voltage required at low currents.

BASE—B12D

* Permissible angular variation
of mounts +10°

View from free end of base.

December, 1961 Issue 1, Page 2
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EDISWAN

30E6

CATHODE RAY TUBE-ALL ELECTROSTATIC 12” Dia.

For measurement purposes

CONNECTIONS
Pin 1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6
Pin 7
Pin 8
Pin 9
Pin 10
Pin 11
Pin 12

30E6

Control Grid
Cathode

Heater

Heater

Anode 1

Anode 2

No Connection
Deflecting Plate Y2
Deflecting Plate X2
Anode 3, Internal Coating
Deflecting Plate X2
Deflecting Plate Y1

o T X

al
a2
NC
y2
x2
a3,m
x1
y1

December, 1961
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30E6 EDISWAN

30E6
CATHODE RAY TUBE-ALL ELECTROSTATIC 12" Dia.

For measurement purposes

3120 (307-O min)

re—————— 298 Oapprox ——————=~ /SCREEN

200 min 1
i

s T T
. 450RAD - 173850RAD °
\ N b oy

; » . 3550
4350 AN
SSaro » |c;oooaAo
’ CONDUCTING
COATING
‘ 6350
250
45-ORAD
|
640 | | ‘
éuul_ ou;_ 1
All Dimensions in mm.
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EDISWAN S0E11

30EII

CATHODE RAY TUBE—LONG AFTERGLOW
12 inch Diameter
Indirectly heated—for Marine Radar

GENERAL

The 30E11 is a 12” aluminised cathode ray tube, having a
special long-afterglow screen, suitable for P.P.l. display. A
double layer type screen is employed which gives a blue
flash with a yellow afterglow. The focusing is electrostatic
and the deflection magnetic.

RATING
Heater Voltage (volts) Vh 40
Heater Current (amps) Ih 075
Maximum 1st Anode

Voltage (volts) Va1(max) 1,700
Maximum 2nd Anode

Voltage (volts) Va2(max) 1,700
Maximum 3rd Anode

Voltage (volts) Va3(max) *10,000

* The maximum rating of 10kV is a design centre rating. The
absolute maximum of 12,000 volts must not be exceeded.

NOTE. The 1st Anode must always be at least 50 volts
positive with respect to the 2nd Anode.

DIMENSIONS
Maximum Overall Length (mm) 540
Maximum Bulb Diameter (mm) 312
Maximum Neck Diameter (mm) 35
Minimum Neck Diameter (mm) 335
Screen Face to 35.5 m/r
dia. Swing Gauge (mm) 28443
Nominal Screen Diameter (ins.) 12
Approximate Nett Weight (Ibs) 6
Approximate Packed Weight (Ibs) 35
December, 1961 Issue 1, Page 1
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S0E11

EDISWAN

30EII

CATHODE RAY TUBE—LONG AFTERGLOW
12 inch Diameter
Indirectly heated—for Marine Radar

TYPICAL OPERATION

3rd Anode Voltage (volts) 10,000
2nd Anode Voltage (Focusing) volts (approx) 1,500
1st Anode Voltage (volts) 1,550
Average Negative Bias on Control Grid

for cut-off of Beam Current (volts) 80

BASE—International Octal (108)

Viewed from free end of pins

CAP—CT2

VALVE HOLDER—Ediswan Clix VH 232/8, VH 238/8.

CONNECTIONS

Pin 1 No Internal Connection NC
Pin 2 Anode 1 a1
Pin 3 Anode 2 a2
Pin 4 No Internal Connection NC
Pin 5 Grid g
Pin 6 Cathode k
Pin7 Heater h
Pin 8 Heater h
CAP Anode 3 a3

December, 1961
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EDISWAN

SOE11

CATHODE RAY TUBE—LONG AFTERGLOW

30EII

12 inch Diameter
Indirectly heated—for Marine Radar

312 max
307min DIA
37
RAD
385RAD
366 494 RAD sy
.\o]
ANODE
CAPCT2 105
| 25RAD
355 DIA

S34%6 T THIS ONE

.

All dimensions in mm.

* Determined by Reference Line Gauge No. 6. See Section 3.

L REFERENCE LINE*

34:51C5pia

Anode Cap in line with keyway on base.

éc30€n-0-24
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EDISWAN

31B81

31B8I

CATHODE RAY TUBE—ALL ELECTROSTATIC 33" DIA.
Post Deflection Acceleration
For High Precision Instruments

GENERAL

The 31B81 is a flat screen Cathode Ray Tube with post-

deflection acceleration.
Instruments.

RATING

Heater Voltage

Heater Current

Maximum Final Anode Voltage

Minimum Final Anode Voltage

Maximum Third Anode Voltage

Minimum Third Anode Voltage

Maximum Second Anode Voltage

Maximum First Anode Voltage

Minimum First Anode Voltage

Maximum Negative Grid Voltage

Minimum Negative Grid Voltage
(cathode hot)

Maximum Positive Grid Voltage
(cathode cold)

Maximum X1 Plate/X2 Plate
Voltage

Maximum Y1 Plate/Y2 Plate
Voltage

Maximum Heater/Cathode
Voltage

Maximum X Plate/Third
Anode Resistance

Maximum Y Plate/Third
Anode Resistance

Maximum Grid/Cathode
Resistance

Minimum Heater/Cathode
Resistance

Minimum Grid/Cathode
Resistance

Vh

Ih
Va4(max)
Vak(min)
Va3(max)
Va3(min)
Va2(max)
Va1(max)
Va1(min)
Vg(max)

Vg(min)

Vg(max)

Vx1-x2(max)

Vy1-y2(max)

Vh-k(max)
Rx-a3(max)
Ry-a3(max)
Rg-k(max)
Th-k(min)

rg-k(min)

It is suitable for high precision

200 Vv
1 kv
1 kv

150 v
5 MQ
5 MQ
2 MQ
2tMQ

10 MQ

* The Grid must not become positive with respect to cathode.

t Heater 100V negative to cathode.

December, 1961
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31B81 EDISWAN

31B8I

CATHODE RAY TUBE—ALL ELECTROSTATIC 34" DIA.
Post Deflection Acceleration
For High Precision Instruments

INTER-ELECTRODE CAPACITANCES (pF)

Cathode/All other electrodes Ck-ali 8
Grid/All other electrodes cg-all 17
X1 Deflecting Plate/X2
Deflecting Plate Cx1-x2 2:5
Y1 Deflecting Plate/Y2
Deflecting Plate cyl-y2 3
X1 Deflecting Plate/All other
electrodes except X2 cx1-all, less x2 8
X2 Deflecting Plate/All other
electrodes except X1 cx2-all, less x1 8
Y1 Deflecting Plate/All other
electrodes except Y2 cy1-all, less y2 75
Y2 Deflecting Plate/All other
electrodes except Y1 Cy2-all, less y1 75
Y1 Deflecting Plate/X1 or X2
Deflecting Plate (approx.) cy1-x1 or x2 01
Y2 Deflecting Plate/X1 or X2
Deflecting Plate (approx.) €y2-x1 or x2 0-2
CHARACTERISTICS
Second Anode Voltage
(focus anode) Va2 350 v
Grid Bias Voltage for cut off at
Va1 =1kV Vg =35 v
Va1 =2kV Vg -70 v
X Plate Sensitivity (Va4=Va3) Sx 800
v—aamm/V
Y Plate Sensitivity (Va4=Va3) Sy :5—29mm v
Va3
X Plate Sensitivity (Va4 =2Va3) Sx 620 v
Va3
Y Plate Sensitivity (Va4 =2V,3) Sy \j;lgmm,v
a

Grid Voltage (Drive) at
lag=25pA, Va1 =2kV Vg <32 v
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EDISWAN

31B81

31B8I
CATHODE RAY TUBE—ALL ELECTROSTATIC 33" DIA.
Post Deflection Acceleration
For High Precision Instruments

The undeflected spot will fall within a circle of 5 mm radius
from the centre of the tube face.

The Plate sensitivity for a deflection of less than 75% of the
useful scan will not differ from that for 25%, by more than 2%,

The edges of a raster with mean dimensions which are 75%
of the useful scan will not deviate from the mean rectangle
by more than 21%.

The minimum useful screen area is a circle of 3-7 em radius.
Orthogonality of deflection axes is +1%.

DEFLECTION DISTORTION

In any Cathode Ray Tube using a simple post-deflection
accelerator, the application of the accelerating potential
results in deflection distortion, which becomes more
pronounced as the ratio of V,4/Va3 is increased.

It Is recommended that for work involving the measurement
of relative deflection amplitudes directly on the tube face
this ratio should not exceed 2 : 1.

ORIENTATION

Looking at the screen with the spigot key upward, a positive
potential applied to X1 will deflect the spot to the left and
a positive potential applied to Y1 will deflect the spot
upward.

MAGNETIC SHIELDING

The magnetic shield should be of high permeability material,
of a thickness determined by the magnetic field at the tube
position. The shield should be earthed. To obtain optimum
results equipment containing Cathode Ray Tubes should
always be designed to minimise the magnetic field around the
tubes, as magnetic shielding can never be completely
effective. In addition to the more obvious deflection effects
of alternating fields, steady magnetic fields from smoothing
chokes, magnetised steel components, etc., can produce spot
distortion or low gun efficiency.

December, 1961
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31881

EDISWAN

31B8I
CATHODE RAY TUBE—ALL ELECTROSTATIC 31" DIA.
Post Deflection Acceleration
For High Precision Instruments

DIMENSIONS

Maximum Overall Length 360mm
Maximum Screen Diameter 92mm
Maximum Neck Diameter 52mm
MOUNTING

The tube should not be supported by the base alone, but
should preferably be held in a rubber-lined clamping ring at
the screen end together with a similar clamp round the
magnetic screen close to the base.

The socket should have sufficient freedom of movement to
accommodate the tube overall length tolerance and a small
amount of lateral float to ensure good pin contact without
straining the base.

SCREEN PHOSPHORS

Type Colour Persistence Application
T1 Green Medium Visual
T3 Blue Actinic Short Photographic
T4 White Medium Short  Visual
Photographic
Té Yellow Afterglow Long Visual
T7 Orange Afterglow Very Long Visual

TYPICAL OPERATION

Final Anode Voltage Vas 4 kv
Third Anode Voltage Va3 2 kY
Second Anode Voltage Va2 350 V
First Anode Voltage Va1 2 kv
Grid Voltage v 60 V
Third Anode Current |,§ 1pA
Final Anode Current

(=Iscreen) lag 2 uA

The Line width at | screen=0-5pA is 0-3mm measured on a
circle 50mm diameter.

December, 1961
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EDISWAN 31B81

31B8I
CATHODE RAY TUBE—ALL ELECTROSTATIC K DIA.
Post Deflection Acceleration
For High Precision Instruments

SIDE CONTACT—CT8

BASE—B14A (Diheptal)

Viewed from free end of pins.

CONNECTIONS

Pin 1 Heater h
Pin 2 Cathode k
Pin 3 Grid g
Pin 4 First Anode al
Pin 5 Second Anode a2
Pin & No pin NP
Pin 7 Deflector Plate Yi Y1
Pin 8 Deflector Plate Y2 Y2
Pin 9 Third Anode a3
Pin 10 Deflector Plate X2 x2
Pin 11 Deflector Plate X1 x1
Pin 12 No Connection NC
Pin 13 No Pin NP
Pin 14 Heater h
Cap Final Anode a4
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31B81 @ EDISWAN

31B8I
CATHODE RAY TUBE—ALL ELECTROSTATIC 33" DIA.
Post Deflection Acceleration
For High Precision Instruments
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All Dimensions in mm.
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EDISWAN 31B82

31B82
CATHODE RAY TUBE—ALL ELECTROSTATIC 5" DIA.
Helical Post Deflection Acceleration
For High Performance Oscillography

GENERAL

The 31B82 is a precision Cathode Ray Tube designed for high
performance oscillography. It has high deflection sensitivity
and a helical post-deflection accelerator which allows the
application of high p.d.a. ratios. The screen is aluminised
and the deflector plates are brought out to side arms.

RATING
Heater Voltage Yh 63 V
Heater Current Ih 06 A
Maximum Final Anode

Voltage Vad(max) 12 kv
Maximum Second Anode

Voltage Vaz(max) 800 v
Maximum First and Third

Anode Voltage Va1,a3(max) 2 kv
Maximum Negative Grid

Voltage Vg(max) -200 V
Maximum Positive Grid

Voltzge VE(max) o* Vv
Maximum Third Anode

Peak Voltage to X or Y

plates va3(pk)max 500 v
Maximum Heater/Cathode

Voltage Vh-k(max) 180 V
Maximum Isolating Shield

Voltage VIs(max) 21kY
Maximum Deflector Plate

Shield Voltage Vdef(max) 241kV

* The grid must not become positive with respect to cathode.
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31B82

EDISWAN

31B82

CATHODE RAY TUBE—ALL ELECTROSTATIC 5" DIA.
Helical Post Deflection Acceleration
For High Performance Oscillography

INTER-ELECTRODE CAPACITANCES (pF)t

Cathode/All other
electrodes

Grid/All other electrodes

X1 Deflecting Plate/X2
Deflecting Plate

Y1 Deflecting Plate/Y2
Deflecting Plate

X1 Deflecting Plate/All
other electrodes

X2 Deflecting Plate/All
other electrodes

Y1 Deflecting Plate/Ali
other electrodes

Y2 Deflecting Plate/All
other electrodes

+ With holder balanced out.

Ck-all
Cg-all

Cx1-x2
Cy1-y2
€x1-all
Cx2-all
Cy1-all

Cy2-all

46
64

1-9

15

33

35

2-8

28

POST DEFLECTION ACCELERATOR—Helical

Resistance Rpda

ORIENTATION

200-600 MQ

Looking at the screen with the p.d.a. contact to the left, a
positive potential applied to X1 will deflect the spot to the
left and a positive potential applied to Y1 will deflect the

spot upward.
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31B82

EDISWAN
31B82
CATHODE RAY TUBE—ALL ELECTROSTATIC 5" DIA.
Helical Post Deflection Acceleration
For High Performance Oscillography

DIMENSIONS

Maximum Overall Length 469 mm
Maximum Screen Diameter 1354 mm
Maximum Neck Diameter 52-55mm
MOUNTING
The tube should not be supported by the base alone, but
should preferably be held in a rubber-lined clamping ring
at the screen end together with a similar clamp round the
magnetic screen close to the base.
The socket should have sufficient freedom of movement to
accommodate the tube overall length tolerance and a small
amount of lateral float to ensure good pin contact without
straining the base.

SCREEN PHOSPHORS

Type Colour Persistence Application

T1  Green Medium Visual

T3  Blue Actinic Short Photographic
T4 White Medium Short  Visual/

Photographic

Té Yellow Afterglow Long Visual

T7 Orange Afterglow Very Long Visual

T8 - Yellow Afterglow Medium Long Visual
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31882

AEXL

EDISWAN

31B82
CATHODE RAY TUBE—ALL ELECTROSTATIC 5” DIA.
Helical Post Deflection Acceleration
For High Performance Oscillography

TYPICAL OPERATION

Final Anode Voltage Va4 10 kV
Second Anode Voltage Va2 180t0 590 V
First and Third Anode

Voltage Va1,a3 1-67kV
Grid Bias Voltage for

cut-off Vg -50 to -80 A
Isolation Shield Voltage Vis 1-57 to 1-7*kV
Deflector Plate Shield

Voltage Vdef 1-57 to 1-7tkV

*The inner end of the helix and the isolation shield are
connected together inside the tube. With the correct
potential on these electrodes, barrel and pin-cushion effects
are minimised.

1 Adjustment of the deflection plate shield potential controls
the linearity of the Y deflection by variation of the edge
effect of the Y deflection plates.

For many purposes the deflection plate shield (pin 12) may
be connected externally to the isolation shield.

DEFLECTION CHARACTERISTICS—Under above

conditions
Sensitivity of X Plates Sx 560
mm

Va3 A
Sensitivity of Y Plates Sy 2800

Va3 il
Useful X Plate Scan 10 cm
Useful Y Plate Scan 4 cm

The undeflected spot will fall within a circle of 5 mm radius
from the centre of the tube face.

Orthogonality of deflection axes: + 1%

The edges of a raster the size of the useful scan will not
deviate from the mean rectangle by more than 1-5%,.
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EDISWAN 31882

31B82
CATHODE RAY TUBE—ALL ELECTROSTATIC 5" DIA.
Helical Post Deflection Acceleration
For High Performance Oscillography

SIDE CONTACT—CT38

BASE—B14A (Diheptal)

Viewed from free end of pins.

CONNECTIONS
Pin 1 Heater h
Pin 2 Cathode k
Pin 3 Grid g
Pin 4 No Connection NC
Pin 5 Second Anode a2
Pin 6 No Pin NP
Pin7 No Connection NC
Pin 8 No Connection NC
Pin 9 First and Third Anode al, ad
Pin 10 No Connection NC
Pin 11 No Connection NC
Pin 12* Deflector Plate Shield S1
Pin 13 No Pin NP
Pin 14 Heater h
Cap Final Anode ah
* Isolation Shield S2
December, 1961 ADVANCE DATA, Page 5
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31882 @ EDISWAN

31B82
CATHODE RAY TUBE—ALL ELECTROSTATIC 5” DIA.
Helical Post Deflection Acceleration
For High Performance Oscillography

l-vmzz 4om-—l
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All Dimensions in mm.
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Cathode-ray Tube

31612

GENERAL

The 31C12 is an electrostatically focused and magnetically deflected cathode-ray tube
intended for use in Radio DF Compass equipment. The tube is aluminised, has a 6”
diameter flat face, and is available with a *“ T2 " screen which gives a blue-green trace

of long persistence.

RATINGS
Heater voltage Vh 63
Heater current Ih 0-6
Maximum first and third anode voltage Vat,a3(max) 14%*
Minimum first and third anode voltage Va1,23(min) 10
Maximum second anode voltage Va2(max) +700
Maximum heater/cathode voltage,

d.c. (heater negative) Vh-k(max) 180
Maximum peak heater/cathode voltage,

d.c. (heater negative) Vh-k(pk)max 4001t

\'
A
kV
kV
v

\'

\

*14kV is a design centre rating, the absolute rating of 15-5kV must not be exceeded.

T Absolute rating.
+ During a warming-up period not exceeding 1 minute.

INTER-ELECTRODE CAPACITANCES

Grid/All other electrodes Cg-all 55
Cathode/All other electrodes Ci-all 6:0
These capacitances include an AEl duodecal holder type CRT92/7.
TYPICAL OPERATION
First and third anode voltage Va1,a3 12
Second anode voltage for focus (range) Va2  —100to +300
Grid bias voltage for cut-off of raster Vg -30 to =72
Maximum peak to peak modulating voltage

for modulation of limit cathode-ray tube up to 50pA 25
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31612 Cathode-ray Tube

e

14515

cT8
Cavity Cap.

295ts

Reference line.
Neck 355 diameter at this line.
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—] l «  -35max. dia.
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Grid plane l__]
|, ® 124 (7pin)
|
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All dimensions in millimetres.
Not to be scaled.
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EDISWAN

31613

3ICI3

CATHODE RAY TUBE
Indirectly heated—for Radio DF Compass

TENTATIVE

GENERAL

The 31C13 is a magnetically focused and deflected cathode
ray tube. The tube is aluminised, has a 6” diameter flat
face, and is available with a “T1" screen which gives a
green trace of medium persistence. It has an internal
compass scale graduated with octantal correction and its
face is treated to reduce specular reflection.

RATING
Heater Voltage Yh 63 V
Heater Current Ih 06 A
Maximum Anode Voltage Va(max) 10% kv
Minimum Anode Voltage Va(min) 75 kV
Maximum Heater/Cathode Voltage

d.c. (heater negative) Vh-k(max) 150 v

*10kV is a design centre rating. The absolute rating of
12-5kV maximum must not be exceeded.

INTER-ELECTRODE CAPACITANCES

Grid/All other electrodes cg-all 47 pF
Cathode/All other electrodes Ck-all 53 pF

These capacitances include an Ediswan Clix wafer type
duodecal holder.

TYPICAL OPERATION

Anode Voltage Va 9:5 kV
Grid Bias Voltage for cut-off of
- 140 mm focused line Vg -43t0-93 V

Average Peak to Peak Modulating

Voltage for Modulation up to

150 A 3 V
Maximum Peak to Peak Modulating

Voltage for Modulation of limit

Cathode Ray Tube up to 150 pA 35 s ¥

A resistance should be inserted in the anode circuit in order
to limit the discharge current to 100 mA(max), in the event
of a flash-over inside the tube,
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31613 EDISWAN

3iCi3
CATHODE RAY TUBE
Indirectly heated—for Radio DF Compass

TENTATIVE
DIMENSIONS
Maximum Overall Length 458 mm
Maximum Face Diameter 160 mm
Maximum Neck Diameter 35 mm
Approximate Nett Weight 1 lbs
Approximate Packed Weight 161 Ibs

CAP—Cavity CT8

BASE—B12A (5 Pin)

Viewed from free end of pins

CONNECTIONS

Pin 1 Heater h
Pin 2 Grid g
Pin 3 No Pin NP
Pin 4 No Pin NP
Pin 5 No Pin NP
Pin 6 No Pin NP
Pin 7 No Pin NP
Pin 8 No Pin NP
Pin 9 No Pin NP
Pin 10 No Connection NC
Pin 11 Cathode k
Pin 12 Heater h
Cap Anode a
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Associated Electrical Industries Limited

Electronic Components Division
Tel.: GERrard 9797



EDISWAN

31614

3iCl4
CATHODE RAY TUBE
Indirectly heated—for Radio D.F. Compass

GENERAL

The 31C14 is a magnetically focused and deflected cathode
ray tube. The tube is aluminised, has a 6” diameter flat
face, and is available with a screen type T1 which gives
a green trace of medium persistence. It has an internal
compass scale uniformly graduated and its face is treated to
reduce specular reflection.

RATING
Heater Voltage Vh 63 V
Heater Current Ih 06 A
Maximum Anode Voltage Va(max) 10* kV
Minimum Anode Voltage Va(min) 75 kY
Maximum Heater/Cathode Voltage

d.c. (heater negative) Vh-k(max) 130 A%

*10 kY is a design centre rating. The absolute rating of
12:5 kV maximum must not be exceeded.

INTER-ELECTRODE CAPACITANCES

Grid/All other electrodes Cg-all

47 pF
Cathode/All other electrodes Ck-all

53 pF

These capacitances include an AEl wafer-type duodecal holder.

TYPICAL OPERATION

Anode Voltage

Grid Bias Voltage for cut-off of
140mm focused line

Average Peak to Peak Modulating
Voltage for Modulation up to
150uA

Maximum Peak to Peak Modulating
Voltage for Modulation of limit
Cathode Ray Tube up to 150pA

Va 95 kV

Vg —43t0-93 V

30 v

35 \'
A resistance should be inserted in the anode circuit in order
to limit the discharge current to 100mA (max), in the event
of a flash-over inside the tube.
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31614 EDISWAN

3I1CI4
CATHODE RAY TUBE
Indirectly heated—for Radio D.F. Compass

DIMENSIONS

Maximum Overall Length 458 mm
Maximum Face Diameter 160 mm
Maximum Neck Diameter ) 35 mm
Approximate Net Weight . 2% b,
Approximate Packed Weight 16% Ib.

CAP—Cavity (CT8)

BASE—B12A (5 Pin)

Viewed from free end of pins

CONNECTIONS

Pin 1 Heater h
Pin 2 Grid g
Pin 3 No Pin NP
Pin 4 No Pin NP
Pin 5 . No Pin NP
Pin 6 No Pin NP
Pin7 No Pin NP
Pin 8 No Pin NP
Pin 9 No Pin NP
Pin 10 No Connection NC
Pin 11 Cathode k
Pin 12 Heater h
Cap Anode : a
February, 1962 Issue 1, Page 2
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EDISWAN

31681

3icsl

CATHODE RAY TUBE-ALL ELECTROSTATIC 6" DIA.
Post Deflection Acceleration
For High Precision Instruments

GENERAL

The 31C81 is a flat screen Cathode Ray Tube with post-
deflection acceleration. It is suitable for high precision

instruments.

RATING

Heater Voltage
Heater Current (approx)
Maximum Final Anode Voltage
Minimum Final Anode Voltage
Maximum Third Anode Voltage
Minimum Third Anode Voltage
Maximum Second Anode Voltage
Maximum First Anode Voltage
Minimum First Anode Voltage
Maximum Negative Grid Voltage
Minimum Negative Grid
Voltage (Cathode Hot)
Maximum Positive Grid
Voltage (Cathode Cold)
Maximum X1 Plate/X2 Plate
Voltage
Maximum Y1 Plate/Y2 Plate Voltage
Maximum Heater/Cathode Voltage
Maximum X Plate/Third
Anode Resistance
Maximum Y Plate/Third
Anode Resistance
Maximum Grid/Cathode
Resistance
Minimum Heater/Cathode
Resistance

Minimum Grid/Cathode
Resistance

Vh 63 V
Ih 05 A
Vak(max) 8 kV
Va4(m|n) 2 kv
Va3(min) 1 kv
Va2(max) 2 kv
Va1(min) 1 kv
Vg(max) -200 V
Vg(min) 0.V

Vx1-x2(max) 1 kv
Vy1 -y2(max) 1 kv
Vh-k(max) 1507 iy

Rx-a3(max) 5 MQ
Ry-a3(max) 5 MQ
Rg-k(max) 2 MQ
rh-k(min) 2t MQ
rg-k(min) 10 MQ

* The Grid must not become positive with respect to cathode.
t Heater 100V Negative with respect to cathode.
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31C81

EDISWAN

3icsi

CATHODE RAY TUBE-ALL ELECTROSTATIC 6” DIA.
Post Deflection Acceleration
For High Precision Instruments

INTER-ELECTRODE CAPACITANCES (pF)

Cathode/All other electrodes Ck-all 8
Grid/All other electrodes cg-all 17
X1 Deflecting Plate/X2

Deflecting Plate Cx1-x2 235
Y1 Deflecting Plate/Y2

Deflecting Plate cy1-y2 3
X1 Deflecting Plate/All other

electrodes except X2 €x1-all,less X2 8
X2 Deflecting Plate/All other

electrodes except X1 cx2-all,less X1 8
Y1 Deflecting Plate/All other

electrodes except Y2 Cy1-all,less Y2 7-5
Y2 Deflecting Plate/All other

electrodes except Y1 Cy2-all,less Y1 75
Y1 Deflecting Plate/X1 or X2

Deflecting Plate (approx.) ¢y1-xl or x2 0-1
Y2 Deflecting Plate/X1 or X2

Deflecting Plate (approx.) Sy2-xl or x2 02

DEFLECTION DISTORTION

In any Cathode Ray Tube using a simple post-deflection
accelerator, the application of the accelerating potentiai
results in deflection distortion, which becomes more
pronounced as the ratio of the Va4/V,a3 is increased. It is
recommended that for work involving the measurement of
relative deflection amplitudes directly on the tube face this
ratio should not exceed 2 : 1.

ORIENTATION

Looking at the screen with the spigot key upward, a positive
potential applied to X1 will deflect the spot to the left and a
positive potential applied to Y1 will deflect the spot upward.

December, 1961
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EDISWAN

31681

31C8l

CATHODE RAY TUBE-ALL ELECTROSTATIC 6” DIA.
Post Deflection Acceleration
For. High Precision Instruments

MAGNETIC SHIELDING

The magnetic shield should be of high permeability material,
of a thickness determined by the magnetic field at the tube
position. The shield should be earthed. To obtain optimum
results, equipment containing Cathode Ray Tubes should
always be designed to minimise the magnetic field around
the tubes, as magnetic shielding can never be completely
effective. In addition to the more obvious deflection effects
of alternating fields, steady magnetic fields from smoothing
chokes, magnetised steel components, etc., can produce spot
distortion or low gun efficiency.

DIMENSIONS

Maximum Overall Length . 500mm
Maximum Screen Diameter 163mm
Maximum Neck Diameter 52mm

MOUNTING

The tube should not be supported by the base alone, but
should preferably be held in a rubber-lined clamping ring
at the screen end together with a similar clamp round the
magnetic screen close to the base. The socket.should have
sufficient freedom of movement to accommodate the tube
overall length tolerance and a small amount of lateral float
to ensure good pin contact without straining the base,

SCREEN PHOSPHORS ,
Type Colour Persistence Application

"T1 - Green Medium Visual
T3 Blue Actinic Short Photographic
T4 White Medium Short  Visual/
Photographic
Té Yellow Afterglow Long Visual
T7 Orange Afterglow Very Long Visual

December, 1961
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31081

CAED

3icsl

CATHODE RAY TUBE-ALL ELECTROSTATIC 6" DIA.
Post Deflection Acceleration
For High Precision Instruments

TYPICAL OPERATION

Final Anode Voltage
Third Anode Voltage
Second Anode Voltage
First Anode Voltage
Grid Voltage
Third Anode Current
Final Anode Current
(=Screen Current)

Va4 4 kV
Va3 2 kV
Va2 350 V
Va1 2 kV
V, -60 V
13 14A
lag 2uA

The line width at lscreen=0-5pA Is 0-5 mm. measured on a

circle of 50 mm. diameter.

CHARACTERISTICS

Second Anode Voltage (focus
anode)

Grid Bias Voltage for cut-off
at Va1 =1kV

X Plate Sensitivity (Va4=Va3)
Y Plate Sensitivity (Vag=Va3)
X Plate Sensitivity (Va4 =2V,3)
Y Plate Sensitivity (Va4=2V,3)

Grid Voltage (drive) at
lag=25pA, Va1 =2kV

Va2 350 A
.g,f v o
i ?‘363; mm/Y
y % mm/V
i % mm/V

Va3 mm/V
Ve <32 v

The Plate sensitivity for a deflection of less than 75% of the
useful scan will not differ from that for 259, by more than 2%.

The undeflected spot will fall within a circle of 7 mm radius

from the centre of the tube face.

The minimum useful screen area is a circle of 7 em radius.
Orthogonality of deflection axes is + 1°.

The edges of a raster with mean dimensions which are 75%,
of the useful scan will not deviate from the mean rectangle

by more than 21%.
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EDISWAN 31081

31C8I
CATHODE RAY TUBE-ALL ELECTROSTATIC 6" DIA.
Post Deflection Acceleration
For High Precision Instruments

SIDE CONTACT—CT8

BASE—B14A (Diheptal)

Viewed from free end of pins

CONNECTIONS

Pin 1 ) z Heater h
Pin 2 ' Cathode k
Pin 3 Grid g
Pin 4 First Anode ' al
Pin 5 Second Anode a2
Pin 6 No Pin NP
Pin 7 Deflector Plate Y1 Y1
Pin 8 Deflector Plate Y2 Y2
Pin 9 Third Anode a3
Pin 10 Deflector Plate X2 X2
Pin 11 Deflector Plate X1 X1
Pin 12 No Connection NC
Pin 13 No Pin NP
Pin 14 Heater h
Cap Final Anode a4

December, 1961 ADVANCE DATA, Page 5
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31081 EDISWAN

3icsi

CATHODE RAY TUBE-ALL ELECTROSTATIC 6" DIA.
Post Deflection Acceleration
For High Precision Instruments

163 DIA max
140 min USEFUL
l" SCREEN AnzA“l
|

29825
182max
l $00max
__REFERENCE LINE
52 DIA max

BI4A
:
b

All Dimensions in mm.
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Cathode-ray Tube 31D12

GENERAL
The 31D12 is an 84" diagonal rectangular tube with 90° magnetic deflection and low
voltage electrostatic focusing. It is suitable for use in industrial monitoring equipment.

RATINGS
Heater voltage Vh 63 v
Heater current Iy 0-3* A
Maximum second and fourth anode voltage Va2,a4(max) 15%%  kV
Minimum second and fourth anode voltage Va2,a4(min) 8-0 kV
Maximum third anode voltage Va3(max) -+700 "
Maximum first anode voltage Vat(max) 400 \%
Maximum heater/cathode voltage,

d.c. (heater negative) Vh-k(max) 200 \"
Maximum peak heater/cathode voltage,

d.c. (heater negative) Vh-k(pk)max 40014 Vv

* The cathode-ray tube heater should always be connected at the chassis end if used in a
series heater chain.

** 15kV is a design centre rating, the absolute rating of 18kV must not be exceeded.
T Absolute rating.

$ During a warming up period not exceeding one minute.

INTER-ELECTRODE CAPACITANCES

Grid/all other electrodes Cg-all 7-0§ pF
Cathode/all other electrodes Ci-all 3-0§ pF
Anode 2 and anode 4/external conductive

coating (approx.) €a2,24-M 400 pF

§ Inter-electrode capacitances with holder capacitance balanced out.

TYPICAL OPERATION

Second and fourth anode voltage Va2,24 12 kV
First anode voltage Va1 300 v
Third anode voltage for focus (range) Vaa +-200 A
Grid bias voltage for cut-off of raster Vg -30 to -72 N
Average peak to peak modulating voltage

for modulation up to 150pA 24 \4
August, 1962 Page 1, Issue 1
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31D12

Cathode-ray Tube

™~

REFERENCE LINE
FIXED BY RING
GAUGE 25 DIA,

11 MAX

Notes

154%2 - - e

£ N

P

N
EFERENCE LINE

28 .
e nets —-!“

214.5%2

Final anode a;,a 4,
cavi!ycwCTé.' B

s5t7

22.5%.5D1A,
Bow/D BASE™
h

Y 1c
—<——————Final anode terminal directly

opposite pin5. Tolerance % 10.
VIEW OF FREE END

All dimensions in millimetres.
Not to be scaled.

* During the face sealing operation the glass in this area (total 22 mm) may be disturbed.
As the shape of the contour within this area may be either convex or concave the
bulb should not be gripped within this region unless special precautions are taken (such
as the use of resilient packing material).

** The socket for the B9A/D button base should not be rigidly mounted, it should
have flexible leads and be allowed to move freely. The design of the socket should be
such that the wiring cannot impress lateral strains through the socket contacts on

the base.
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Cathode-ray Tube 31D13

GENERAL
The 31D13 is an 83" diagonal rectangular tube with 90° magnetic deflection and low
voltage electrostatic focusing. It is intended for use in television studio monitoring
equipment.

RATINGS
Heater voltage Vh 63 v
Heater current Ih 0-3* A
Maximum second and fourth anode voltage Va2,a4(max) 16%*  kV
Minimum second and fourth anode voltage Va2,a4(min) 80 kV
Maximum third anode voltage Va3(max) +500 v
Maximum first anode voltage Vat(max) 500 v
Maximum heater/cathode voltage,

heater negative (d.c.) Vh-k(max) 200 \'%
Maximum peak heater/cathode voltage,

heater negative (d.c.) Vh-k(pk)max 400t VvV

* The cathode-ray tube heater should always be connected at the chassis end in a
series heater chain.

** 16kV is a design centre rating, the absolute rating of 18kV must not be exceeded.
T Absolute rating.
+ During a warming-up period not exceeding one minute.

INTER-ELECTRODE CAPACITANCES§

Grid/All other electrodes Cg-all 90 pF
Cathode/All other electrodes Ck-all 7.0 pF

§ These capacitances include an AEIl duodecal holder type CRT92/7.

TYPICAL OPERATION

Second and fourth anode voltage Va2,24 12 kV
First anode voltage Va1 300 \"
Third anode voltage for focus (range) Va3 -300 to +300 \%
Grid bias for cut-off of raster Vg =30 to -72 Y
Average peak to peak modulating voltage for

modulation up to 150uA 24 b f
August, 1962 Page 1, Issue 1
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31D13 Cathode-ray Tube

138 1542 -

} 20022 \

Final anode 06,04,

| cavitycap CT
686 L
8 " ¥
4017

REFERENCE LINE't

o) -6 a, Amode cap in line with
3 pin 6. Toleravee X 20°

1
VIEW OF FREE END..

All dimensions in millimetres.
Not to be scaled.

Notes
* During the face sealing operation the glass in this area (total 22 mm) may be disturbed.

As the shape of the contour within this area may be either convex or concave the
bulb should not be gripped within this region unless special precautions are taken

(such as the use of resilient packing material).
+ Determined by Reference Gauge No. 13.
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Cathode-ray Tube

31D15

GENERAL

The 31D15 is an 83%” diagonal rectangular tube with 90° magnetic deflection and low
voltage electrostatic focusing. It is intended for use in industrial monitoring equipment.

RATINGS
Heater voltage Vh 63
Heater current In 0-3*
Maximum second and fourth anode voltage Va2,a4(max) 15x*
Minimum second and fourth anode voltage Va2,a4(min) 80
Maximum third anode voltage Va3(max) +700
Maximum first anode voltage Va1(max) 500
Maximum heater/cathode voltage,

heater negative (d.c.) Vh-k(max) 200
Maximum peak heater/cathode voltage,

heater negative (d.c.) Vh-k(pk)max 400t%

* The cathode-ray tube heater should always be connected at the chassis end if used

in a series heater chain.

**15kV is a design centre rating, the absolute rating of 18kV must not be exceeded.

1t Absolute rating.

1 During a warming-up period not exceeding one minute.

INTER-ELECTRODE CAPACITANCES

§ §§

Grid/All other electrodes Cg-all 7-0 8-5 pF
Cathode/All other electrodes Cl-all 30 35 pF
Anode 2 and Anode 4/External conductive

coating (approx) Ca2,24-M 400 pF
§ Inter-electrode capacitances with holder capacitance balanced out.
§§ Inter-electrode capacitances including an AElI B8H holder VH68/81 (8-pin).
TYPICAL OPERATION
Second and fourth anode voltage Va2,a4 12 kV
First anode voltage Va1 400 v
Third anode voltage for focus (range) Va3 --200 \%
Grid bias for cut-off of raster Vg -30to -72 \
Average peak/peak modulating voltage

for modulation up to 150pA 24 \'
August, 1962 Page 1, Issue 1
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31D15

Cathode-ray Tube

a5

REFERENCE LINE

FIXED BY RING
GAUGE 30 DIA

Notes

VIEW OF FREE END

2145%2

.

All dimensions in millimetres.

Not to be scaled.

T ExreRnaL
' CONDUCTIVE
W COATING.

2 ==
-l

i

e

* During the face sealing operation the glass in this area (total 22 mm) may be disturbed.
As the shape of the contour within this area may be either convex or concave the bulb
should not be gripped within this region unless special precautions are taken (such

as the use of resilient packing material).

** The socket for the B8H button base should not be rigidly mounted, it should have
flexible leads and be allowed to move freely. The design of the socket should be such
that the wiring cannot impress lateral strains through the socket contacts on the

base.
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EDISWAN

J1E12

31EI2
12" RADAR CATHODE RAY TUBE
Electrostatic Focus—Magnetic Deflection

GENERAL

The 31E12 is a 12” aluminised cathode ray tube having a long
afterglow Té or T7 aluminised screen suitable for radar
PPl display. The tube has a substantially flat face.

RATING

Heater Voltage (volts) Vh 6-3
Heater Current (amps) Ih 0-6
Maximum Final Anode Voltage (kV) Va2+4(max) 12*
Minimum Final Anode Voltage (kV) Va2+4(min) 8

Maximum First Anode Voltage (volts) Va1(max) 400

Maximum Heater/Cathode Voltage (Heater
Negative) (D.C.) (volts) Vh-k(max) 150

* The maximum rating of 12kV is a Design Centre Rating.
The Absolute Maximum of 14kV must not be exceeded.

INTER-ELECTRODE CAPACITANCES (pF)

Grid/Earth cg-E 9
Cathode/Earth ck-E 7
Second and Fourth Anode/External

Conductive Coating ca2+4-M 1500

These Capacities include an Ediswan Clix holder CRT 92/7.

DIMENSIONS

Maximum Overall Length (mm) 485
Maximum Diameter (mm) 307
Maximum Neck Diameter (mm) 35-5
Approximate Nett Weight (Ibs) 1132
Approximate Packed Weight (Ibs) 23}

December, 1961 Issue 1, Page 1
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31E12

EDISWAN

3IEI2
12" RADAR CATHODE RAY TUBE
Electrostatic Focus—Magnetic Deflection

TYPICAL OPERATION

Final Anode Voltage (kV) Va2+4 12
First Anode Voltage (volts) Va1 300
Third Anode Voltage for focus (mean)

(volts) Va3 0
Grid Bias for cut-off of 250mm focussed

line (volts) Vg 33—77
Average peak to peak modulating

voltage for modulation up to 150 pA* 24
Persistence Té Screen (secs) 50t
Persistence T7 Screen (secs) 175¢

t Persistence is defined as the time taken from the cessation
of continuous excitation for the luminance to decay from
1 Foot-Lambert to approximately 19, of that value.

* The T7 screen is liable to burn if a stationary or slowly
moving spot is used even with low values of mean current.

The 31E12 is avallable with either a Té Long Yellow Afterglow
Screen or a T7 Very Long Orange Afterglow Screen.

BASE—Duodecal (B12A)

ANODE CAP IN
LINE WITH SPIGOT
X 159

15° .
z' o

Viewed from free end of pins.
CAP—Cavity (CT8)

December, 1961
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EDISWAN J1E12
3lEI2
12" RADAR CATHODE RAY TUBE
Electrostatic Focus—Magnetic Deflection

CONNECTIONS

Pin 1 Heater h
Pin 2 Grid g
Pin 3 No Pin NP
Pin 4 No Pin NP
Pin 5 No Pin NP
Pin 6 Third Anode ald
Pin7 Internal Connection IC
Pin 8 No Pin NP
Pin 9 No Pin NP
Pin 10 First Anode al
Pin 11 Cathode k
Pin 12 Heater h
Cap Second and Fourth Anode ag+4

December, 1961 Issue 1, Page 8
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31E12 EDISWAN

3IEI2
12" RADAR CATHODE RAY TUBE
Electrostatic Focus—Magnetic Deflection

305 23 DA ———=

= ¥
{ 50
A 4
o LIMITS OF EXTERNAL
CONDUCTIVE COATING
8
: RING CAUGE %
ANODE
CAVITY CAP
Al AR
478§ REFERENCE LINE ]:‘
BEGINING OF CURVATURE
POINT AT WHICH 36 DIA
RING GAUGE IS STOPPED
|
: i
* Ring Gauge Distance from centre of Screen
(mm) (mm)
280 93 4+ 10
230 150 + 9
180 191 4+ 8
130 222 4+ 7
80 249 + 6
36 272 4 3.5

All dimenslons In mm
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Cathode-ray Tube 31E13

GENERAL

The 31E13 is a magnetically focused and deflected cathode-ray tube primarily designed
for PPl applications. This aluminised tube has a 12” diameter flat face and is available
with a T6 or T7 screen. It has a straight tetrode gun, and conforms to the British Service
specification CV429.

RATINGS
Heater voltage Vh 63 v
Heater current Ih 0-6 A
Maximum second anode voltage Va2(max) 15-5% kY
Minimum second anode voltage Va2(min) 90 kV
Maximum first anode voltage Vat(max) 600* \
Maximum heater/cathode voltage,

heater negative (d.c.) Vh-k(max) 150 \'%

* The maximum ratings are absolute maximum values.

INTER-ELECTRODE CAPACITANCES**
Grid/Earth Cg-E <8-0 pF
Cathode/Earth Ck-E <80 pF

** With holder capacity balanced out.

TYPICAL OPERATION

Second anode voltage Va2 15 kV
First anode voltage Va1 300 \'
Grid bias for cut-off Vg —60 to -90 \
Average peak/peak modulating voltage

for modulation up to 50 pA 24 Vv
Deviation of unfocused and undeflected

spot from centre of screen <15 mm
Maximum unfocused spot diameter for 50 pA beam current 15 mm
Maximum line width for 50pxA beam current 05+ mm
Persistence of Té screen (long yellow afterglow) 50 s
Persistence of T7 screen (very long orange afterglow) 200%§ s

1 100us pulse at 100 p/s. 100pus line scan 250 mm long.

+ Persistence is defined as the time taken from the cessation of continuous excitation for
the luminance to decay from 1 foot lambert to approximately 1%, of that value.

§ The T7 screen is liable to burn even at low values of beam current if operated with
stationary or slow moving spot.

August, 1962 Issue 1, Page 1
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31E15

Cathode-ray Tube

+2:0
-
308 3
[ e————— 265 min
USEFUL SCREEN DIAMETER

19+2 RAD

120

CENTRE OF MAGNETIC
LENGTH OF FOCUS UNIT

34 min DIA
—

DUODECAL BASE b=
BI2A (7PIN) — "L

All dimensions in millimetres.

t Beginning of curvature point at which 361 dia. ring gauge is stopped.

* Ring Gauge | Distance from centre of Screen

(mm) (mm)

280 93+10

230 1504 9

180 191+ 8

130 2224 7

80 249+ 6

36-1 2724 35
CONNECTIONS
Pin 1 Heater (h) Pin 10 First anode (a1)
Pin2  Grid (g) Pin 11 Cathode (k)
Pin 6  Internal Connection (IC) Pin 12 Heater (h)
Pin 7 Internal Connection (IC) Cap Second anode (a2)

Anode cap in line with spigot 4-15°

©-31E13-90-IA
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Cathode-ray Tube 31E14

GENERAL

The 31E14 is a 14” diagonal rectangular tube with 70° magnetic deflection and low voltage
electrostatic focusing. It is intended for use in television studio monitoring equipment.

RATINGS
Heater voltage Vh 63 \
Heater current Ih 0:3* A
Maximum second and fourth anode voltage Va2,a4(max) 16*%  kV
Minimum second and fourth anode voltage Va2,a4(min) 10 kV
Maximum third anode voltage Va3(max) -+ 500 \
Maximum first anode voltage Va1 (max) 500 \%
Maximum heater/cathode voltage,

d.c. (heater negative) V h-k(max) 180 \"
Maximum peak heater/cathode voltage,

d.c. (heater negative) Vh-k(pk)max 4001E \'%

* The cathode-ray tube heater should always be connected at the chassis end in a series
heater chain.

** 16kV is a design centre rating, the absolute rating of 20kV must not be exceeded.

1 Absolute rating.

+ During a warming-up period not exceeding one minute.

INTER-ELECTRODE CAPACITANCES§

Grid/All other electrodes Cg-all 90 pF
Cathode/All other electrodes Ck-all 7:0 pF
Anode 2 and Anode 4/External conductive

coating (approx) Ca2,24-M 1,300 pF

§ These capacitances include an AEl duodecal holder type CRT92/7.

TYPICAL OPERATION

Second and fourth anode voltage Va2,24 12 kV
First anode voltage Va1 300 \'
Third anode voltage for focus (range) Va3 -300 to 4300 \
Grid bias voltage for cut-off of raster Vg -30 to -72 \
Average peak to peak modulating voltage

for modulation up to 150pA 24 Y
Note

If this tube is operated at voltages in excess of 16 kV, x-ray radiation shielding may be
necessary to avoid possible danger of personal injury from prolonged exposure at close
range. The normal glass protective viewing window may provide such a safeguard.
If the radiation measured in contact with this window does not exceed 0-5 milliroentegens
per hour, the window will normally provide adequate protection.
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31E14 Cathode-ray Tube

§ |
=

=26 -|{— 318 DIAGONAL - -

EXTERNAL CONDUCTIVE

| - o | 40— COATING

LIMITS OF USEFUL

SCREEN AREA bi
ANODE CAP IN LINE WITH
VIEW OF FREE END (BASE)—I"'TI 603—pNE TOLERANCE *30°

A
kiN\G ﬂ
'
| al
38—

[+

¥ 15
65 4 bI2RAD
L——( " 686RAD
NoTe ¥ :
% 15 /

365t I5DIA

DUODECAL BASE Py
BI2A 7PIN DEFLECTION
ANGLE

6-V3IEI4-90~2

All dimensions in millimetres.
Not to be scaled.

Notes

* During the face sealing operation the glass in this area (total 30 mm) may be disturbed.
As the shape of the contour within this area may be either convex or concave the
bulb should not be gripped within this region unless special precautions are taken
(such as the use of resilient packing material).

1 Determined by reference gauge No. 12.
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Cathode-ray Tube 31F12

GENERAL

The 31F12 is an electrostatically focused and magnetically deflected cathode ray tube
intended for use in large screen oscilloscopes. It hasa 17” diagonal and a deflection angle
of 70°. The grey glass face of the aluminised tube is rectangular and has a total light
transmission at the centre of approximately 729,. A screen type T9 is employed which
has a long orange afterglow.

RATINGS
Heater voltage Vh 63 \
Heater current Ih 06 A
Maximum second and fourth anode voltage Va2,a4(max) 16%* kV
Minimum second and fourth anode voltage 22,a4(min) 12 kV
Maximum third anode voltage 23(max) -+700 \'
Maximum first anode voltage Vat(max) 400 Y
Maximum heater/cathode voltage,

(d.c.) heater negative Vh-k(max) 180 v
Maximum peak heater/cathode voltage,

(d.c.) heater negative Vh-k(pk)max 4001+ \
*16kV is a design centre rating, the absolute rating of 17:6kV must not be exceeded.
T Absolute rating.
f During a warming-up period not exceeding 1 minute.
INTER-ELECTRODE CAPACITANCES
Grid/All other electrodes Cg-all 90 pF
Cathode/All other electrodes Ck-all 65 pF
These capacitances include an AEl duodecal holder type CRT92/7.
TYPICAL OPERATION
Second and fourth anode voltage Va2,a4 14—15 kV
First anode voltage Va1 300 \'
Third anode voltage for focus (range) Vaa -100 to 300 \
Grid bias voltage for cut-off of raster Vg -30 to -72 \
Average peak to peak modulating voltage

for modulation up to 150pA 24 \
Centring magnet flux density 0—10 G
Maximum distance of centre of centring

field from reference line 56 mm
Persistence of T9 screen 100§ s

§ Persistence is defined as the time taken, from the cessation of continuous excitation,
for the luminance to decay from 1 Foot Lambert to approximately 1% of that value.

Note
The T9 screen is liable to burn, even at low values of beam current, if operated with
stationary or slow moving spot.
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31F12 Cathode-ray Tube

| Ao &b

—29%5

686 RAD

REFERENCE LINE

8
67 RAD

{REE LINE TO
GRID APERTURE

9013

DUODECAL BASE
BI2A 7PIN

ANODE CAP IN LINE
_WITH PIN 6 TOLERANCE £30°

7
I
VIEW OF FREE END

All dimensions in millimetres.
Not to be scaled.

Notes

* During the face sealing operation the glass in this area (total 30mm) may be disturbed.
As the shape of the contour within this area may be either convex or concave the bulb
should not be gripped within this region unless special precautions are taken (such as
the use of resilient packing material).

T Determined by Reference Gauge No. 7.
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EDISWAN

31612

3IGI2

CATHODE RAY TUBE
Indirectly heated—for large screen Oscilloscopes

BASE—B12A(7 Pin)

CONNECTIONS
Pin 1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6
Pin7
Pin 8
Pin 9
Pin 10
Pin 11
Pin 12
Cap

TENTATIVE

Viewed from free end of pins

Heater

Grid

No Pin

No Pin

No Pin

Third Anode
Internal Connection
No Pin

No Pin

First Anode
Cathode

Heater

Second and Fourth Anode

NP
NP
NP

IC
NP
NP

a1

az.a4

February, 1962
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Cathode-ray Tube 31612

GENERAL

The 31G12 is an electrostatically focused and magnetically deflected cathode-ray tube
intended for use in large screen oscilloscopes. It has a 21” diagonal and a deflection angle
of 90°. The grey glass face of the aluminised tube is rectangular and has a total light
transmission at the centre of approximately 729,. A screen type T9 is employed which
has a long orange afterglow.

RATINGS
Heater voltage Vh 63 V
Heater current Ih 06 A
Maximum second and fourth anode voltage Va2,a4(max) 16*  kV
Minimum second and fourth anode voltage Va2,ab(min) 12 kV
Maximum third anode voltage Va3(max) +700 A
Maximum first anode voltage Vat(max) 400 \"
Maximum heater/cathode voltage,

d.c. (heater negative) V h-k(max) 180 \
Maximum peak heater/cathode voltage,

d.c. (heater negative) Vh-k(pk)max 400tV
*16kV is a design centre rating, the absolute rating of 17:6kV must not be exceeded.
t Absolute rating.
+ During a warming-up period not exceeding one minute.
INTER-ELECTRODE CAPACITANCES
Grid/All other electrodes Cg-all 9:0 pF
Cathode/All other electrodes Ck-all 65 pF
These capacitances include an AEl duodecal holder type CRT92/7.
TYPICAL OPERATION
Second and fourth anode voltage Va2,24 14—15  kV
First anode voltage Va1 300 v
Third anode voltage for focus (mean) Vaz +100 \
Grid bias voltage for cut-off of raster Vg -30 to -72 \
Average peak to peak modulating voltage

for modulation up to 150pA 24 \Y;
Centring magnet flux density 0—10 G
Maximum distance of centre of centring field

from reference line 56 mm
Persistence of T9 screen 100§ s

§ Persistence is defined as the time taken from the cessation of continuous excitation
for the luminance to decay from 1 Foot Lambert to approximately 19, of that value.

Note

The T9 screen is liable to burn, even at low values of beam current, if operated with a
stationary or slow-moving spot.
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31612 Cathode-ray Tube

459110 >

. e——31815
le————— 5] 5T ————

78 2/RAD

ANODE
CAVITY CAP

IOiib

REFERENCE LINE ¥

REF LINE
TO GRID
APERTURE
+ 90t3
DUODECAL 36-5t15DIA
BASE BI2A  7PIN-=

--ANODE CAP IN LINE
WITH PIN6 TOLERANCE*30°

VIEW OF FREE END

6—V3124A—=90~|

All dimensions in millimetres.

Notes

* During the face sealing operation the glass in this area (total 30 mm) may be disturbed.
As the shape of the contour within this area may be either convex or concave the
bulb should not be gripped within this region unless special precautions are taken
(such as the use of resilient packing material).

T Determined by reference line gauge No. 13.
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EDISWAN

APPLICATION NOTES
ON
VACUUM THERMAL DELAY SWITCHES

Vacuum Thermal Delay Switches find application in the
delayed automatic switching required to protect certain
types of thermionic valves or circuit elements, and may also
be used for sequential switching operations not requiring
precise timing.

The closing delay time after applying heater voltage lies
between 30 and 90 seconds. In some cases the delay may be
increased to a maximum of 180 seconds by a reduction of the
heater voltage, achieved with resistor fitted preferably in
the primary of the heater transformer. This is not, however,
recommended, since it results in slower contact movement
with reduced contact throw and pressure. The consequence
of these effects is greater sensitivity to ambient temperature
change and vibration, with a greater liability to intermittency
at the moment of contact. Similarly the delay may be
reduced by increase of the heater voltage provided that the
increased emission from the heater produces no ill-effects.
However, it should be noted that increases of more than
50 per cent. above the normal heater voltage rating will
result in a significant reduction in life expectancy.

Where reactive circuits are switched or the contact current
may exceed the rated maximum, and where the maximum
switching delay time must be maintained under all conditions
a secondary relay system should be operated by the thermal
delay switch. This relay should be of the self-holding type
and should when operated simultaneously break the switch
heater supply and switch the main circuit.

The non-compensated switches will not be affected greatly
by reasonable changes in ambient temperature but when
consistent operation is required in the temperature range
—40°C. to +85°C., a temperature compensated switch
should be selected. This latter type of switch is unsuited to
variation of the closing time by alteration of the heater
voltage.

The heater should be neutral or positive with respect to the
Moving Contact. Where the heater must be negative or
where an A.C. voltage exists, the switch duty should be as
low as possible since danger of ionic discharge increases with
heater-contact voltage and contact current under these
conditions.

December, 1961

Associated Electrical

Electronic Components Division
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EDISWAN

DLS10

DLSI0

VACUUM THERMAL DELAY SWITCH

GENERAL

The DLS10 is a Yacuum Thermal Delay Switch with an AC
switch rating of 6 amps at 250 volts, or 200 mA at 1,000
volts. It has a heater rating of 1:5 amps at 4 volts, and switch
closure delay times of from 30 to 90 seconds, the switch

being open when cold.

RATING

Heater Voltage
Heater Current
Minimum Delay Time
Maximum Delay Time

Maximum Switch Current
at 250 volts r.m.s. (AC)

Maximum Switch Current
at 1 kV r.m.s. (AC)

DIMENSIONS

Maximum Overall Length
Maximum Seated Height
Maximum Diameter
Approximate Nett Weight
Approximate Packed Weig

MOUNTING POSITION—Unrestricted

(volts)
(amps)
(secs)

(secs)
(amps)

(mA)

(mm)
(mm)
(mm)
(ozs)

ht  (ozs)

Vh

Ih
tsd(min)
tsd(max)

I(rms)max

I(rms)max

40
15
30
90

200

December, 1961
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DLS10 AETX ) EDISWAN

DLSI0
VACUUM THERMAL DELAY SWITCH

OPERATION

See “Application notes on Yacuum Thermal Delay Switches ™

BASE—British 4 pin (B4)

Viewed from free end of pins

VALVE HOLDER—Ediswan Clix VH42/4, VH300/4

CONNECTIONS

Pin 1 Fixed Contact cf
Pin 2 Moving Contact cm
Pin 3 Heater h
Pin 4 Heater h

December, 1961 Issue 1, Page 2
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EDISWAN DLS15 & DLS16

DLSI5 & DLSI6
VACUUM THERMAL DELAY SWITCHES

GENERAL

The DL3S.15 and DLS.16 are designed for similar
applications as the DLS.10 but are intended to fill
the demand for a delay switch of reduced dimensions.

RATING
DLS.15 DLS.16
Filament Voltage (volts) Ve 4 6.3
Filament Current (amps) Ip «75 .48
Delay Time (secs) min. 30 - max. S0
Maximum Mean Current
(Low Voltage Rating) ka Samps @ 240 v.

Maximum Mean Current
(High Voltage Rating) Ik 100 m/a @ 1,000 v.

DIMENSIONS
Maximum Overall Length smm 60 N.I.P. »
Maximum Diameter mm 32
Maximum Height (mm 60 65
» Not Including Pins
MOUNTINZ POSITION - Unrestricted.
BASE
DLS.15 DLS.16
B.V.A. 4 pin International Octal Base
Pin 1 - Fixed Contact Pin 1 - -
Pin 2 - Moving Contact Pin 2 - Filament
Pin 3 - Filament Pin 3 - -
Pin 4 - Filament Pin 4 - Voving Contact
Pin 5 - -
Fin 6 - Fixed Contact
Pin 7 - -
Pin 8 - Filament

D/PORTANT NOTE

To prevent any potential difference existing
between the moving contact and heater, the two
should be tied externally.

December, 1961 Issue 1, Page 1
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DLS15 & DLS16 @ EDISWAN

DLSI5 & DLSIé6
VACUUM THERMAL DELAY SWITCHES

DLS.IS

SWITCH CONTACT PINS FILAMENT PINS

STANDARD 4 PIN
B V.A. BASE

i

December, 1961 Issue 1, Page 2
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EDISWAN

DLS19

DLSI9

YACUUM THERMAL DELAY SWITCH

GENERAL

The DLS19 is a miniature-based Vacuum Thermal Delay
Switch with an AC switch rating of 2 amps at 250 volts, or
100 mA at 500 volts. It has a heater rating of 0-5 amps at
6-3 volts, and switch closure delay times of from 35 to 70
seconds, the switch being open when cold. It is compensated
to maintain a constant closure delay time in the ambient
temperature range— 40°C to -+ 85°C.

RATING

Heater Voltage
Heater Current
Minimum Delay Time
Maximum Delay Time

Maximum Switch Current at
250 volts r.m.s. (AC)

Maximum Switch Current at
500 volts r.m.s. (AC)

Maximum Switch Current at
250 volts (DC)

Maximum Heater to Contact
Voltage

DIMENSIONS

Maximum Overall Length
Maximum Seated Height
Maximum Diameter
Approximate Nett Weight
Approximate Packed Weight

MOUNTING POSITION—Unrestricted

(volts)
(amps)
(secs)
(secs)

(amps)

(mA)

(amps)

(volts)

(mm)
(mm)
(mm)
(ozs)

(ozs)

Vh

Ih
tsd(min)
tsd(max)

|(rms)m:1x

I(rms)max

I(DC)max

Vh-c

63
0-5
35
70

100

200

54
48
19

Ol= Sk
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EDISWAN

DLSI9

VACUUM THERMAL DELAY SWITCH
OPERATION
See ““Application notes on Vacuum Thermal Delay Switches ™
BASE—B7G

Viewed from free end of pins
VALVE HOLDER—Ediswan Clix VH337/701 and YH437/701
series
CONNECTIONS
Pin 1 Heater h
Pin 2 No Connection NC
Pin 3 Moving Contact cm
Pin 4 Fixed Contact cf
Pin 5 No Connection NC
Pin 6 No Connection NC
Pin 7 Heater h
December, 1961 Issue 1, Page 2
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EDISWAN

DLS23

DLS23

VACUUM THERMAL DELAY SWITCH

GENERAL

The DLS23 is a Vacuum Thermal Delay Switch with an AC
switch rating of 5 amps at 240 volts, or 100 mA at 1,000 volts.
It has a heater rating of 1 amp at 2.5 volts and a switch
closure delay time of from 30 to 90 seconds, the switch

being open when cold.

RATING

Heater Voltage (volts) Vh 2.5
Heater Current (amps) |p 1.0
Minimum Delay Time (secs)  tsd(min) 30
Maximum Delay Time (secs)  tsd(max) 90
Maximum Switch Current at

240 volts r.m.s. (AC) (amps)  l(rms)max 5
Maximum Switch Current at

1kV r.m.s. (AC) (mA)  I(rms)max 100
DIMENSIONS
Maximum Overall Length (mm) 65
Maximum Seated Height (mm) 60
Maximum Diameter (mm) 32
Approximate Nett Weight (ozs) 1
Approximate Packed Weight (ozs) 2%
MOUNTING POSITION—Unrestricted

December, 1961 Issue 1, Page 1
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DLS23 EDISWAN

DLS23
VACUUM THERMAL DELAY SWITCH

OPERATION
See “‘Application Notes on Vacuum Thermal Delay Switches *'

BASE—International Octal

Viewed from free end of pin®

VALVE HOLDER
Ediswan Clix VH330/8, VH238/8, VH248/8

CONNECTIONS

Pin 1 No Connection NC
Pin 2 Heater h

Pin 3 Heater h

Pin 4 No Connection NC
Pin 5 Fixed Contact of

Pin 6 No Connection NC
Pin7 Moving Contact cm
Pin 8 No Connection NC

December, 1961 Issue 1, Page 2
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DLS24

DLS24
VACUUM THERMAL DELAY SWITCH
REVERSE ACTION

GENERAL

The DLS24 is a Miniature based Reverse Action Vacuum
Thermal Delay Switch having AC switch ratings of 1 amp
at 240 volts or 200 mA at 500 volts. It has a heater rating of
0.5 amps at 6.3 volts and a switch opening delay time of
from 30 to 90 seconds, the switch being closed when cold.
It is compensated to maintain a constant opening delay
time in the ambient temperature range —40°C to -|-85°C.

RATING
Heater Voltage (volts) Vh
Heater Current (amps) Ih
Minimum Delay Time (secs) tsd(min)
Maximum Delay Time (secs) tsd(max)
Maximum Switch Current at 240 volts

(r.m.s.) (AC) (amps) I(r.m.s.) max
Maximum Switch Current at 500 volts

(r.m.s.) (AC) (mA) I(r.m.s.) max
Maximum Heater to Contact Voltage

(volts) Vh-c
Heater Resistance (cold) (ohms) rh (min)
DIMENSIONS
Maximum Overall Length (mm)
Maximum Seated Height ' (mm)
Maximum Diameter (mm)
Approximate Nett Weight (ozs)
Approximate Packed Weight (ozs)

MOUNTING POSITION—Unrestricted

OPERATION

6.3
0.5

1.0

200

&R

See ‘Application notes on Vacuum Thermal Delay Switches.’
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DLS24 @ EDISWAN

DLS24
VACUUM THERMAL DELAY SWITCH
REVERSE ACTION

BASE~B7G

Viewed from free end of pins

VALVE HOLDER—Ediswan Clix VH337/702 and VH437/702
series.

CONNECTIONS

Pin 1 Heater h
Pin 2 No Connection NC
Pin 3 Moving Contact cm
Pin 4 Fixed Contact of
Pin 5 No Connection NC
Pin & No Connection NC
Pin 7 Heater h

December, 1961 Issue 1, Page 2
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EDISWAN 24T12

24TI2

VACUUM THERMAL DELAY SWITCH
REVERSE ACTION
TENTATIVE

GENERAL

The 24T12 is a Vacuum Thermal Delay Switch with an a.c.
switch rating of 1 amp at 240 volts. It has a filament rating
of 0-5 amps at 6-3 volts and switch closure delay times of
from 15 to 45 seconds, the switch being closed when cold.

RATING
Filament Voltage \4i 63 V
Filament Current If 05 A
Maximum Switch Current at

240 volts r.m.s. (A.C.) I(rms)max 10 A
Maximum Switch Voltage at 200 mA V(rms)max 500 V
Minimum Switch Closing Time tsd(min) 15 s
Maximum Switch Closing Time tsd(max) 45 s
DIMENSIONS
Maximum Overall Length 54:5 mm
Maximum Diameter 190 mm
Maximum Seated Height 475 mm

MOUNTING POSITION—Unrestricted

OPERATION
See ** Application notes on Yacuum Thermal Delay Switches'".

BASE—B7G

Viewed from free end of pins

December, 1961 ADVANCE DATA, Page 1
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24T12 @ EDISWAN

24TI2

VACUUM THERMAL DELAY SWITCH
REVERSE ACTION

TENTATIVE

CONNECTIONS

Pin 1 Heater h
Pin 2 No Connection NC
Pin 3 Moving Contact cm
Pin 4 Fixed Contact cf
Pin 5 No Connection NC
Pin 6 No Connection NC
Pin7 Heater h

December, 1961 ADVANCE DATA, Page 2
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EDISWAN

DRE36/2

DRG36/2
TELEPHONE LINE PROTECTOR

GENERAL

The DRG36/2 is a Neon/Helium filled Telephone Line
Protector. It is intended for use in discharging limited
surges on a pair of Telephone lines, and is especially suitable
for use with underground lines,

RATING
Minimum Striking Voltage (volts r.m.s.) Vign(min) 130
Maximum Glow to Arc Transition Voltage

Line resistance 60 ohms (volts r.m.s.) 250
Maximum Glow to Arc Transition Current

per line (amps) 1-0
Maximum Current per line (amps) isur(max) 75

Maximum Charge passed at Maximum
Current through both lines simultaneously

(coulombs) 150
Breakdown Delay at 3000 volts (Statistical
Max) (Micro Seconds) 5+

* To ensure regularity of striking, each tube contains a radio-
active source for ionising purposes.

DIMENSIONS

Maximum Overall Length (mm) 158
Maximum Diameter (mm) 35
Maximum Seated Height (mm) 133
Approximate Nett Weight (ozs) 2%
Approximate Packed Weight (ozs) 33

December, 1961
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DRG36/2

EDISWAN

DRG36/2
TELEPHONE LINE PROTECTOR

MOUNTING POSITION—Unrestricted.

TYPICAL OPERATION

One protector is installed at each end of a telephone loop.
The two line electrodes are connected across the pair of
lines and the single electrode is earthed in the most suitable
way depending on the terrain. At normal carrier plus
slhgnal voltages the tube is inert and imposes no load upon
the line.

A surge of voltage from an external source (e.g. parallel
power lines, electric storms, etc.) induced on the telephone
lines causes the device to strike within microseconds thus
providing a low impedance path to earth until the surge is
cleared. Clearance of both lines is simultaneous since each
is connected to the same tube. After clearing a surge the
tube again becomes inert until another surge is induced.

Small surges are discharged through a red neon glow discharge
carrying up to 0-5 amp.

Larger surges cause the tungsten arc to strike and currents of
0-5A to 15A are borne without damage. Larger surges
giving currents greater than 15 Amps will be cleared but,
if prolonged, may damage or destroy the tube.

Limiting impedance (provided the earthing is efficient) is
that of the telephone line between the point where the
surge strikes and the Telephone Line Protector (i.e. 300
ohms maximum for a typical loop).

When used on overhead lines the tube may be placed in
Karallel with a spark gap which will discharge the very
eavy surges due to lightning strokes preserving the tube
for the clearing of more lim surges.

December, 1961
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EDISWAN @ DRG36/2

DRG36/2
TELEPHONE LINE PROTECTOR

TOP CAP—Thumb Screw Terminal 2BA.

BASE—Edison Screw.

CONNECTIONS
Screw Centre Line Electrode 1
Screw Thread Line Electrode 2
Top Cap Earth Electrode
December, 1961 Issue 1, Page 3
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DRG36/2 @ EDISWAN

DRG36/2
TELEPHONE LINE PROTECTOR

- 2BA THREAD

EXTERNAL EARTH
BAND

133 max /

158 max

€-22 DR6 36[2-90-1

All dimensions in m.m.
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EDISWAN DRG36/2

DRG36/2
TELEPHONE LINE PROTECTOR

AVERAGE CHARACTERISTIC CURVES: V,P/I
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DRG36/2 EDISWAN

DRG36/2
TELEPHONE LINE PROTECTOR

AVERAGE CHARACTERISTIC CURVES: V,P/I
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EDISWAN

6H1

6HI
HEXODE
Indirectly heated—for parallel operation
<

GENERAL
The 6H1 is a miniature based hexode intended for use as a
frequency changer with a separate triode oscillator, and will
operate up to a frequency of 20 Mc/s. It is also suitable for
use as a gated amplifier, and may be used in equipment
having AC or DC powered parallel connected heater chains.
RATING
Heater Voltage (volts) Vh 6-3
Heater Current (amps) Ip 0-2
Maximum Anode Voltage  (volts) Va(b)max 550t
Maximum Operating Anode

Voltage (volts)  Va(max) 300
Maximum Screen Voltage (volts) Vg2,4(b)max 400t
Maximum Operating Screen

Voltage (volts) Vg2 4(max) 300
Maximum Anode

Dissipation (watts)  pa(max) 1-0
Maximum Screen

Dissipation (watts)  Pg2-+4(max) 0-7
Mutual Conductance (mA/Y) gm 24
* Measured at V3 = 250V ; Vgo +-g4 =100V ; Vgq = —1-8V.
T la = 0.

All Maximum Values quoted are absolute.

INTER-ELECTRODE CAPACITANCES (pF)
Anode/Grid 1 €a-g1 0-06
Anode/Earth ca-E 9-25
Grid 1/Earth cg1-E 4-3
Grid 3/All cg3-all 49
‘“Earth” denotes all earth potential electrodes, shields

and heater connected to the cathode.
These capacities are measured cold with a metal screening

can fitted to the valve.

Indicates a change <=
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6H1 EDISWAN

6HI
HEXODE
Indirectly heated—for parallel operation
S

DIMENSIONS
Maximum Overall Length (mm) 54-5 <
Maximum Diameter (mm) 19-0
Maximum Seated Height (mm) 47-5 €
Approximate Nett Weight (ozs) B
Approximate Packed Weight (ozs) -
MOUNTING POSITION—Unrestricted.
TYPICAL OPERATION—Frequency Changer
Anode Voltage (volts) Va 250
Screen Voltage (volts) Vg2+4 100
Grid 1 Bias Voltage (volts) Vg1 —2-2 «
Anode Current (approx) (mA) I3 2-3* <
Screen Current (approx) (mA) 1g2+4 2:7% <
Conversion Conductance (AlY)  gc 5601 <«
Valve Anode Resistance

(Sva/8ia) (MQ) ra 10 <
Peak Heterodyne Voltage (volts)  Vhet(pk) 12 <«
Grid 3 Resistor (kQ) Rg3 47%

* Grid 3 connected in parallel with the grid of the oscillator
valve and biased by grid current through the Grid 3
resistor.

Measured with an anode circuit of low dynamic impedance.

Indicates a change €=
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EDISWAN 6H1

6HI
HEXODE
Indirectly heated—for parallel operation
<

BASE—B7G

Viewed from free end of pins
VALVE HOLDER—Ediswan Clix VH337/7, VH437/7 and

VH17/7 series.
CONNECTIONS
Pin 1 Grid 1 g1
Pin 2 Cathode k
Pin 3 Heater h
Pin4 Heater h
Pin5 Anode a
Piné Grid 3 g3
Pin 7 Grid 2 and Grid 4 82+g4
Indicates a change<=
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6H1 EDISWAN

6HI
HEXODE
Indirectly heated—for parallel operation

AVERAGE CHARACTERISTIC CURVES:
gcila,lg2.1g3.1g0/Vhet(pk)
Heterodyne injected into g3
Va = 250V Vg2 = 100V Vg3= Self Bias
Vg1 = —2:2V Z| = 49kQ Rg3 = 47kQ
Note : g3 is connected in parallel with the grid of an external
oscillator and is biased by grid current.
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EDISWAN

22M1

2MI
GLOW MODULATOR

GENERAL

The 22M1 is a Glow Modulator with a cold cathode. It Is
intended for use as a modulated light source in facsimile
equipment.

RATING
Maximum Striking Voltage 225 A
Maximum Peak Current Ipk(max) 75 mA
Maximum Mean Current lay(max) 35 mA
Maximum Voltage Drop at 30mA 150 v
DIMENSIONS
Maximum Overall Length 78 mm
Maximum Diameter (base) 34 mm
Maximum Seated Height 64 mm
MOUNTING POSITION—Unrestricted
CHARACTERISTICS
Approximate light output at 30mA 013 cd
Luminance 60cd/sq. in.
Average diameter of light area on screen normal

to valve axis and 20mm from end of bulb 25 mm
Diameter of light source (approx.) 1:3mm
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22M1 @ EDISWAN

2MlI

GLOW MODULATOR

BASE—International Octal (102)

Viewed from free end of pins.

CONNECTIONS

Pin1 No Pin NP
Pin 2 No Pin NP
Pin 3 Cathode k
Pin 4 No Pin NP
Pin 5 No Pin NP
Pin 6 No Pin NP
Pin7 Anode a
Pin 8 No Pin NP
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EDISWAN

29C1

29CI

HIGH VACUUM CONTROL DIODE
Directly heated tungsten filament—for use as the
controlling element in stabiliser circuits

RATING

Approximate Filament Voltage
(volts) Ve

Approximate Filament Current
amps ) Ir

Maximum Anode Current (mA) Ta(max)

Maximum Anode Voltage (volts) Va(max)

DIMENSIONS

Maximum Overall Length (mm)
Maximum Diameter (mm)
Maximum Seated Height (mm)
Approximate Nett Weight (ozs)

Approximate Packed Welight (ozs)

MOUNTING POSITION - Unrestricted.

4.0

0.8

3.0

80

32

€7

1%

2%
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2961

EDISWAN

29CI

HIGH VACUUM CONTROL DIODE
Directly heated tungsten filament—for use as the
controlling element in stabiliser circuits

TYPICAL OPERATION

Saturated Anode Current (mA)
Minimum Anode Voltage (volts)

Approximate Filament voltage
(volts)

Approximate Filament current
(amps)

BULB Clear

BASE Internmational Octal (108)

CONNEXIONS

Pins 1, 2, 4 Filament
Pin 3 Blank
Pin § Anode
Pins 6, 7, 8 Filament

Ig 2.0
Va(min) 20

Ve 4.0

Ir 0.8

Viewed from free end of pins.
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EDISWAN 2961

29CI

HIGH VACUUM CONTROL DIODE
Directly heated tungsten filament—for use as the
controlling element in stabiliser circuits

AVERAGE CHARACTERISTIC CURVES : I,/V§
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2961 EDISWAN

29ClI

HIGH VACUUM CONTROL DIODE
Directly heated tungsten filament—for use as the
controlling element in stabiliser circuits

AVERAGE CHARACTERISTIC CURVES: Iy/l
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EDISWAN

CONDENSED DATA ON OBSOLETE TYPES

BARRETTERS
Overall | Max.
Type Volts Current (A) Base Length Dia. Remarks

| mm mm
BU.10 50-80 | 0.117-0.143 | 4 Pin ‘ 105 NLLP. | 58
BU.29/4 2.5-60 | 0.27 -0.30 10 |
BU.30/2 1-3 | 0.27 -0.33 ES 85 32
BU.30/4 25-6 | 0.27 -0.33 ES 100 32 |
BU.30/6 39 0.27 -0.33 B | % 30 |
BU.30/6A 3-9 | 0.27 -0.33 10 %0 30
B8U.30/8 412 | 0.27 033 ES | 100 32
BU.30/10 614 | 0.27 -0.33 ES 115 32
BU.30/12 6-18 | 0.27 -0.33 ES 100 32
BU.30/50 25-75 | 0.27 -0.33 ES | 120 38
BU.30/50A | 25-75 | 0.27 0.33 | 4 Pin | 120 38
BU.30/50B | 25-75 | 0.27 -0.33 | 3Pin | 120 38
BU.30/110 | 85-170 | 0.27 -0.33 ES 240 "3
BU.35/14 10-18 | 0.315-0.385 ES 115 38
BU.35/80 40-120 | 0.315-0.385 ES 145 58
BU.40/8 412 | 0.36 -0.44 ES 125 32
BU.43/30 15-45 | 0.387-0.473 ES 105 32
BU.47/6 39 | 0.323-0517 ES | 100 32
BU.50/8 412 | 0.45 -0.55 ES | 125 32
BU.50/24 12-36 0.45 -0.55 3 Pin | 95 N.LP. 32 | Centre-tapped
BU.50/40 25-50 | 0.45 -0.55 ES | 120 2
BU.60/120 | 80-150 | 0.55 -0.65 ES 170 64 |
BU.63/30 15-45 | 0.567-0.693 | 4 Pin |110 N.LP.| 53 |
BU.65/10 6-14 | 0.585-0.715 ES | 107 32
BU.65/14 9-20 | 0.585-0.715 ES | 105 32
BU.70/8 &~12 0.63 -0.77 3 Pin \L 75 N.LP. 32 | Centre-tapped
BU.70/12 8-16 | 0.63 -0.77 3Pin | B0 N.LP. | 32 |Centre-tapped
BU.70/16 10-21 0.63 -0.77 3Pin | BON.LP. | 32 |Centre-tapped
BU.70/22 16-38 | 0.63 -0.77 | 3Pin | 9O N.LP. | 38 |Centre-tapped
BU.70/28 16-38 | 0.63 -0.77 3Pin | 100 N.IP. | 32 |Centre-tapped
BU.70/35 2045 | 0.63 -0.77 3Pin 100 N.LP.| 38 | Centre-tapped
BU.78/10 8-14 | 072 0.9 B4 75 N.LP. | 32 |Centre-tapped
BU78/10X | 515 | O78+5% | 4Pin 90 N.AP. | 38 | Concre-tapped
BU.80/21 12:30 | 072 -0.88 ES 135 38 |
BU.8S/5 +8 | 07650935 | Es | 105 32 |
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EDISWAN

CONDENSED DATA ON OBSOLETE TYPES

BARRETTERS
| Overail | Max,
Type Volts Current (A) Base | Length Dia. Remarks

| ‘ mm mm
BU.85/8 412 | 0765-0935 | ES | 125 32 1
BU.90/100 | 50-150 | 0.810-0.990 | ES | 320 64 |
BU.100/06 | 0.4-0.8 | 0.9 -1.1 MES | 45 26 j
BU.100/3 1.5-45 | 0.9 -1.1 ES | 100 32 |
BU.100/4 2-6 0.9 -1.1 ES «} .- 110 32 |
BU.100/6 3-9 0.9 -1 ES | 9 a2 | :
BU.100/8 412 | 09 -1.1 ES 96 32 |
BU.100/10 5415 | 0.9 -1.1 ES 115 a2 |
BU.100/11 616 | 0.9 -1 ES 122 32 |
BU.100/14 7-20 | 0.9 -1.1 ES 125 38
BU.100/14A| 7-20 | 0.9 -11 | 3Pin |120 N.LP.| 38
BU.100/20 | 15-30 | 0.9 -11 | ES 100 38
BU.115/22 | 11-31 | 1.03 -1.26 | 3Pin | 105 N.LP.| 38 |Centre-tapped
BU.130/7 410 | 117 143 ES 115 32
BU.133/110 | 60-160 | 1.2 -1.46 ES 315 64
BU.140/28 | 18-35 | 1.26 -1.54 4Pin [115 N.LP.| 64
BU.150/160 | 80-240 | 1.275-1.725 | ES 320 %0
BU.170/28 15-40 1.53 -1.87 3Pin |110 N.LP. | 38 | Centre-tapped
BU.180/5 37 1.62 -1.98 MO | 75N.LP. | 32
BU.190/24 15-34 1.71 -2.09 3Pin | 120 38 | Centre-tapped
BU.200/7 410 | 1.8 -2.2 4Pin 120 45
BU.200/14 8-20 1.8 =22 3Pin | 100 N.LLP. | 32 | Centre-tapped
BU.200/20 | 11-29 | 1.8 -22 ES 130 38
BU.215/75 | 50/100 | 1.9 -2.3 ES 280 64
BU.250/7 410 | 2.25 -2.75 4Pin | 125 N.LP.| 38
BU.280/20 | 10-30 | 2.52 -3.08 3Pin | 130 NLL.P. | 58
BU.350/55 | 40-80 | 3.15 -3.85 | Specl. 290 90
BU.350/55/1| 40-80 3.15 -3.85 GES |300 Apprx.| 90
BU.400/6 39 |35 -50 ES 145 51
BU.600/6 39 5.4 6.6 ES | 150 58
BU.800/6 39 |72 -88 ES | 145 58

\ [ ‘

| | |

| 1
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EDISWAN

CONDENSED DATA ON OBSOLETE TYPES

SPECIAL PURPOSE VALVES
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