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e FERRANTI i

ARC DISCHARGE VALVE

A Cold Cathode gas filled arc discharge Diode which is cap-
able of passing high peak currents of short duration ; suitable
for use with magneto-striction oscillators, etc.

PHYSICAL DETAILS. s
Max. Overall Length ... 249 mm. (9%in.).

Max. Overall diameter ... 31 mm. (1%in.). T B
Max. Dia. of glass tube ... 285 mm. (lin.).
End Caps (0 j

Y Mounting Position Any.

RATINGS (Max. Ratings are ‘‘Absolute.”)

Max. Anode Voltage ... ... 1800 volts.
Max. Mean Anode Current ... 100 mA.

Max. Operating Frequency ... 4 pps. ==
Max. Discharge Capacitor 10 wF. 241 S

vy
Foted

—-%. —
TYPICAL OPERATION and CHARACTERISTICS.

Anode Voltage ... ... 1650 volts.
Discharge Capacitor ... 4 uF.
*Trigger Voltage ... ... 20000 volts.
Load Resistance ... 4Q
Operating Frequency : 4 pps.
tPeak Anode Current ... (approx.) 250 Amps.
tAnode Current Duration (approx.) 25 usecs.
Delay Time 50 psecs. S

Typical circuits for operation are shown overleaf. These
circuits employ a Ferranti Cold Cathode Tetrode Type NSP2
to discharge high peak current pulses through the primary
of a Pulse Transformer or Ignition Coil to provide the high
voltage trigger pulses for the AD30.

ﬂ\ *The trigger voltage may be supplied from an ignition coil
giving a secondary voltage between 20 and 30 kilovolts.
This voltage should be applied to the valve by means of a clip,
or a few turns of bare wire wrapped round the envelope.
The trigger clip should be located near the mid point of the All dimensions
tube in the area enclosed by lines X X on the outline drawing. shown are in
The trigger pulses can be applied to the primary of the igni- millimetres.
ton coil by electronic or mechanical means. (max.).

4The peak anode current with zero discharge resistance is
of the order of 550 Amps. when a 4 iF. capacitor is employed.
Higher values of capacitor result in higher peak currents.

+The duration of the current pulses varies with voltage, dis-
charge capacitor and discharge circuit resistance. With
Va= 1650, C=4 uF, typical times are as follows :—
Circuit Resistance. Current Duration.
0ohms ... 10 psecs.
4 ohms ... 25 usecs.
10 ohms ... 70 psecs.
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The frequency of operation is controlled by the values of
R and C. The values shown in the diagram are suitable for a
repetition rate of 4 pps.

ELECTRONICALLY SYNCHRONISED OPERATION.
10k

+ 300/3 50

Fle2

Greater frequency stability can be attained if the NSP2 is
triggered from a controlled frequency source as indicated in
the above diagram. The synchronising pulses must be nega-
tive going and of about 150 volts minimum height.

MECHANICALLY SYNCHRONISED OPERATION.

10K

F1G.3.

Closing the switch S causes a single discharge. The switch
may be operated by a motor or other mechanical means.

Further information regarding operation of the NSP2 as a
trigger valve may be obtained from the Data Sheet for NSP2.

FERRANTI
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FERRANTI
COLD CATHODE TETRODE

Ferranti‘‘Argostron’’ Type ASP2 is an argon filled cold cathode
tetrode valve. It is intended for use as a Stroboscopic Light
Source in applications employing photographic recording.
For visual observations Type NSP2 is recommended.

ASP2

PHYSICAL SPECIFICATION.

Base International Octal.
Max. Seated Helght 89 mm. (3}in.).
Max. Overall Length ... 103 mm. (4+5in.).
Max. Base Diameter ... 32 mm. (l%in.).
Length of Arc ... 24 mm. ({2in.).
Mounting Position Any.

BASE CONNECTIONS.
Pin |—No Connection. Pin 5—Trigger Electrode |.
Pin 2—No Connection. Pin 6—No Pin.
Pin 3—Anode. Pin 7—No Connection.

Pin 4—Trigger Electrode 2.  Pin 8—Cathode.
RATINGS (Absolute).

Max. Anode Voltage (working) 380 volts.

Min. Anode Voltage (working) 270 volts.

Max. Peak Inverse Anode Voltage 350 volts.
tMax. Average Anode Current ... 80 uF.

Max. Discharge Capacitance ... 16 mA.

Max. Average Trigger Current 10 mA.

Min. Series Discharge Resistance 03 ohms.

CHARACTERISTICS.

*Static Striking Voltage (trz to tr|) 75-120 volts.
Max. Flashing Frequency . 250 per sec.
Min. Trigger Current requlred

at V380 ... 100 pA.
Min. Trigger Current requlred

at'Vg 270 ... . 200 pA.
Peak Luminous Intensn:y y The dlscharge of a2 uF capaci-
Flash Duration tor charged to 350V. gives

a Peak Luminous Intensity
of approx. 80 candelas with
a flash duration of 20
microseconds at half the
peak light output.

Delay Time ... From 50 microseconds down
to a few microseconds
dependent on circuit con-
ditions. Minimum delay
times are achieved by using
high values of trigger pulse
energy and anode voltage.

TYPICAL OPERATION as Stroboscopic Light Source :

DC. Supply Voltage 350 volts.
fVtrz at Triggering Instant s 70 volts.
QTrlgger Pulse Amplitude (th) 150 volts min.

Series Discharge Resistance ... 0-5 ohms.

Charging Resistor . ... 3000 ohms.

Discharge Capacitor for Operatlon at :—

6-35 c.p.s. - 4 uF.
30-50 c.p.s. 3 uF.
45-80 c.p.s. 2 uF.
80-150 c.p.s. | wF.

140-250 c.p.s. 0-5 uF.

For typical circuits and further information refer to
‘“Notes on Operation’’ on NSP2 Data Sheets.

TA minimum peak current of 5 amp. is recommended. This
ensures the formation of an arc discharge with an anode-
cathode volt drop of approx. 20 volts. If the peak current is
less than 5 amps. a glow discharge is likely to form with a volt
drop of 75 volts which may result in permanent damage to
the valve.

*The limits quoted refer to the trigger voltage for a low rate of
change of electrode voltages with tri negative to trz. For
pulse operation a higher trigger voltage is generally necessary.
See under ‘‘Typical Operation.’’

IPositive with respect to cathode.

§Negative with respect to cathode.

Base
Connections

Underside View
Base

)

L

32

All dimensions
shown are in
millimetres.
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ASP2

AVERAGE TRIGGERING CHARACTERISTIC.
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AVERAGE_STATIC TRIGGERING_CHARACTERISTIC

The area enclosed by the loops is an area of non-conduc-
tion. If the vector sum of the voltages on two electrodes lies
within the loop the valve will not fire. Any change of either
or both of these voltages which cause the vector sum to fall
outside the loop will trigger the valve.

For pulse operation it is usually necessary to ensure that
the pulse has a sufficient excess voltage (See ‘‘Typical Opera-
tion.”")

As the triggering impulse carries the vector sum of the
applied voltages outside the loop the point at which it crosses
the loop indicates the manner in which the valve is triggered
as follows :—

Between AB Trigger Electrode 2 to Cathode.
C Trigger Electrode | to Cathode.
CD Trigger Electrode | to Trigger Electrode 2.
DE Cathode to Trigger Electrode 2.
EF Cathode to Trigger Electrode |.
FA Trigger Electrode 2 to Trigger Electrode I.

The most reliable operation is ensured by triggering
between trz and try, i.e., between F and A.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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FERRANTI
LOW VOLTAGE X-RAY TUBE

A low power X-ray tube with copper target, suitable for
radiographic work on materials which are appreciably trans-
parent to low voltage X-rays, e.g., plastics and thin metals.
The electrical characteristics and focus properties of the tube
may be varied by the application of suitable potentials to a
control electrode which is positioned around the directly
heated tungsten filament.

The BI10 is not designed as a micro-focus type tube but is
primarily intended for use in applications employing com-
paratively low power and where a fairly fine focus is required,
and where the cost of a conventional high power X-ray tube
is not justified.

BIIO

PHYSICAL DETAILS.

Base International Octal.
Max. Overall Length ... 265 mm.

Max. Diameter ... 40 mm.

Top Cap CT3.

Mounting Position Any.

Target Copper.

PIN CONNECTIONS.

*Pi . .
*an I} —Filament. Pin 5—Grid.
Pin 2) Pin 6—No Pin.
Pin 3—No Connection. *Pin 7 i
. ; . P —Filament.
Pin 4—No Connection. *Pin 8
T.C.—Target.
RATINGS.
Max. Target Voltage 50 kV. D.C.
25 kV. A.C.
Max. Target Dissipation
(continuous) 25 watts.
+Max. Target Dissipation
(intermittent) . 500 watts.
Max. Negative Grid Voltage 1400 volts.
Max. Filament Current ... 6 amps.

CHARACTERISTICS OF TYPICAL TUBE.

Filament Current o D48 58 5:8 amps.
Target Voltage (D.C.) ... 15 35 35 kV.
Grid Bias . ... =150 -550 —650 volts.
Target Current ... w2 0-8 0:05 mA.

TYPICAL OPERATION (I). D.C. operation with Grid Bias.

Filament Current 5-5.amps.
Filament Voltage 3 -6 volts (approx.).
Target Voltage 40 kV. D.C.
Grid Voltage 0 to —1400 volts.
iSpot Size 08 mm.

TYPICAL OPERATION (2). D.C. operation with Auto Bias.

Filament Current 58 amps.

Filament Voltage 39 volts. (approx.).
Target Voltage I5 kV..D.C.

Auto Bias Resistor 100 kQ

Target Current (mean) 15 mA.

Base
Connections
Underside View
of Base

TARGET

N

23
»N
o
~

-

107

40—

All dimensions
shown are in
millimetres.

(max.)
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BliC

TYPICAL OPERATION (3). A.C. operation with Auto Bias.

Filament Current 5-8 amps.

Filament Voltage 39 voltsj(approx.).
Target Voltage ... I5 kV. A.C.

Auto Bias Resistor 1003k

Target Current (mean) 07 mA.

MODE OF OPERATION.

Adjust the filament current to 55 amps. and connect the
grid to one side of the filament. Raise the target voltage
steadily to the required figure, and as the target voltage
is increasing adjust the filament current so that the
target dissipation does not exceed 25 watts. If it is
desired to operate with a smaller focal spot, it may be
necessary to apply a negative potential of 400—900 volts
to the grid and then increase the filament current slightly
until sufficient beam current is available.

The tube may be operated at constant filament current,
and target current adjusted by changing the grid bias
voltage.

The target current may be compensated for variations
of mains input voltage and tube characteristics by feedback
circuits which adjust either the filament current or the
grid bias voltage.

The target voltage should be increased gradually
from zero to the required operating potential.

The filament current should be kept as low as pos-
sible, consistent with obtaining the required target
current.

Care must be taken during transport and handling
to avoid mechanical shocks to the tube.

Suitable shielding should be provided to protect the
operator from radiation when the tube is working.

NOTES.

*One filament lead should be connected to both pins | and 2,
and the other lead to both pins 7 and 8.

TThe tube should never be operated at the maximum inter-
mittent target dissipation for periods of more than 20 seconds.
Between two periods of intermittent operation the target
must be allowed to cool completely. If the tube has been
operated at the maximum rating, the cooling time will be
approximately |5 minutes.

At Target Voltage 40 kV. D.C. Target Current 100 micro-
amperes.

FERRANTI! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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FERRANTI
LOW VOLTAGE X-RAY TUBE

A low power X-ray tube with copper target, suitable for
radiographic work on materials which are appreciably trans-
parent to low voltage X-rays, e.g., plastics and thin metals.
The radiation is emitted through a thin glass window to
reduce absorption of the softer rays.

The electrical characteristics and focus properties of the
tube may be varied by the application of suitable potentials
to a control electrode which is positioned around the directly
heated tungsten filament.

Type B120 is not designed as a micro-focus type tube but is
primarily intended for use in applications employing com-
paratively low power and where a fairly fine focus is required,
and where the cost of a conventional high power X-ray tube
is not justified.

PHYSICAL DETAILS.

Base International Octal.
Max. Overall Length 265 mm.

Max. Diameter ... 60 mm.

Top Cap CT3.

Mounting Position Any.

Target Copper.

PIN CONNECTIONS.

*Pin | 1 Fi Pin 5—Grid.
*pin 2 / Filament. Pin 6.—No Pin.
Pin 3.—No Connection. *Pin 7 } Fil
Pin 4.—No Connection. #Pin g ! Fllament.
RATINGS.
(25 kV. DC.
Max. Target Voltage 125 kV. AC. 50 ¢/s.
Max. Target Dissipation (cont.) 25 watts.
+Max. Target Dissipation (inter-
mittent) ... 150 watts.
Max. Negative Grid Voltage ... —1400 volts.
Max. Filament Current 6 amps.
CHARACTERISTICS.
Filament Current . 5-8 amps.
Target Voltage (DC.) ... 15 kV.
Grid Bias -150 volts.
Target Current ... |2 mA.

NOTES.

*QOne filament lead should be connected to both pins | and 2,
and the other lead to both pins 7 and 8.

+The tube should never be operated at the maximum inter-

mittent target dissipation for periods of more than 20 seconds.
Between two periods of intermittent operation the target
must be allowed to cool completely. If the tube has been
operated at the maximum rating, the cooling time will be
approximately |15 minutes.

BI120

Base
Connections

Underside View

of Base
265
251
Ml“‘r L MAX.
{30 o
THIN !
GLASS 107
WINDOW

All dimensions
shown are in
millimetres.

(max.)
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TYPICAL OPERATION,

DC. Operation with Grid Bias.

Filament Current 5-5 amps.

Filament Voltage 3 -6 volts (approx.).
Target Voltage ... 20 kV. DC.

Grid Voltage " ... =250

DC. Operation with Auto Bias.

Filament Current 58 amps.

Filament Voltage 39 volts (approx.).
Target Voltage kVv. DC.

Auto Bias Resistor 100 kQ)

Target Current (mean) -5 mA.

AC. Operation with Auto Bias.

Filament Current 5-8 amps.

Filament Voltage - 39 volts (approx.).
Target Voltage (50 c/s.) 15 kV. AC.

Auto Bias Resistor v 100 kQ)

Target Current (mean) 0-7 mA.

NOTES ON OPERATION.

Adjust the filament current to 55 amps and connect the
grid to one side of the filament. Raise the target voltage
steadily to the required figure, and as the target voltage is
increasing adjust the filament current so that the target dis-
sipation does not exceed 25 watts. If it is desired to operate
with a smaller focal spot, it may be necessary to apply a nega-
tive potential of 400-900 volts to the grid and then increase
the filament current slightly until sufficient beam current is
available.

The tube may be operated at constant filament current,
and target current adjusted by changing the grid bias voltage.

The target current may be compensated for variations of
mains input voltage and tube characteristics by feedback
circuits which adjust either the filament current or the grid
bias voltage.

The target voltage should be increased gradually from
zero to the required operating potential.

The filament current should be kept as low as possible,
consistent with obtaining the required target current.

The thin window opposite the target should not be
handled as the glass in this area is very thin and easily frac-
tured.

Suitable shielding should be provlded to protect the
operator from radiation when the tube is in operation.

Care must be taken during transport and handling to
avoid mechanical shocks to the tube.

FERRANTI

LIMITED, GEM MILL, CHADDERTON, OLDHAM,

LANCS.
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FERRANTI

DEMOUNTABLE
LOW VOLTAGE X-RAY TUBE

A demountable X-Ray Tube with provision for rapid replace-
ment of the filament.

The tube has an inclined target which is water cooled and
can be operated up to |0mA beam current at a target voltage
of 40kV.

A special feature is the polythene window which can also be
easily replaced if necessary.

As this polythene window is very transparent to soft X-Rays
a very high intensity of X radiation can be obtained with
target voltages as low as 5kV. The tube can therefore be
operated under conditions which produce an X-Ray output
which provides a much higher ratio of characteristic radiation
to “‘white’’ radiation than is normaily obtainable from con-
ventional types of X-Ray tubes.

The electrical characteristics and focus of the tube can be
controlled by application of suitable potentials to a screen
which is positioned round the directly heated tungsten fila-
ment.

The tube is not of the micro-focus type but is primarily
intended for use in applications requiring fairly fine focus at
comparatively high power.

B2I0D

PHYSICAL DETAILS.

Filament Voltage
Target Voltage

Max. Overall Length 305 mm.
Max. Overall Diameter
(excl. exhaust tube) 78 mm.

Max. Tube Diameter 38 mm.

For other dimensions see drawing.

Mounting Position Any.

Target Copper.
RATINGS.

Max. Target Voltage 40 kV.

Max. Target Dissipation " 400 watts.

Max. Negative Screen Voltage 1400 volts.

Max. Filament Current 3-5 Amps.
TYPICAL OPERATION.

Filament Current 20 Amps.

60 Volts approx.
40 kV.

Screen Voltage s 0 to -1400 Volts.
Spot Size (approx.) at 500 pA. 0-5 mm.
Spot Size (approx.) at 10 mA. ... 10 mm.

MODE OF OPERATION.

Adjust the filament current to | -5 amps and set the screen
voltage at —800V. Increase the E.H.T. supply to the Target con-
tinuously from zero to the required operating potential.
Adjust the screen voltage to bring the beam to a sharp focus
on the target (as indicated by the usual photographic methods).
Adjust the filament supply to give the required beam current.
Repeat the last two adjustments in order to obtain optimum
focus. In general it is desirable to operate the tube with
the highest negative screen potential which will give sufficient
beam current.

EXHAUST
BT WINDOW

76-

—237 —

All dimensions
shown are in
millimetres.
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FERRANTI
TETRODE ELECTROMETER VALVE

A single tetrode electrometer valve, with an indirectly heated
oxide-coated cathode, suitable for battery or mains operation.
Internal and external guard rings are fitted and the envelope
is silicone coated to render it moisture repellent.

BM10

PHYSICAL DETAILS.

Base International Octal.
Top Cap - Type CT2

Max. Overall Length . 140 mm. (53in.).
Max. Seated Height 125 mm. (5in.).
Max. Diameter 45 mm. (1§in.).
Mounting Position Any.

Envelope ... 5 Clear glass,

silicone coated.
BASE CONNECTIONS.

Pin |—Ext. Guard Ring.

Pin 2—Heater (h)

Pin 3—Anode (a) Pin 7—Heater (h)

Pin 4—Int. Guard Ring Pin 8—Cathode (k)
Top Cap—Control Grid (g2)

Pin 5—Screen (gi).
Pin 6—Internal Connection.

HEATER.

Heater Voltage
Heater Current ...

4-0 volts.
025 amp.
RATINGS.

Max. Anode Voltage
Max. Screen Voltage

80 volts.
60 volts.

CAPACITANCES.
Cin
Cout
Ca—g;
Ca—m (screen)

—von
0O 0w
TTOT
JAmnmon

TYPICAL OPERATION.

Anode Voltage (Va) 6
Screen Voltage (Vg1) -0
0

4 volts.
6
Control Grid Voltage (ng) =3
o 27
4
|

0
‘0 volts.
-2-0 volts.
00 pA.

Anode Current (Ia) 5
30 160 pA.

Screen Current (Ig1)

Mutual Conductance (gm) 60
Amplification Factor (i) 20
Control Grid
Current (Ig2)
Control Grid
Insulation (rgz)

6-0
4-0
-3-0
190
240
100
18

> |0rs >3x101®
In order to achieve maximum stability and to reduce the
control grid current to 2 minimum :—

I. Keep the glass envelope dry and free from contamination
by fingerprints, etc.

2. Operate the valve in total darkness with adequate elec-
trical and magnetic screening.

3. Ensure that the potential at any point of the heater is
positive relative to that of the cathode.

e.g.—In DC. operation connect the heater negative terminal
to the cathode or to a source of constant potential which is
positive relative to the cathode.

In AC. operation maintain the centre-tap of the 4-volt heater
supply 4 volts positive relative to the cathode.

4. The guard rings should be at a fixed potential equal to the
mean operating potential of the control grid.

A steady operating condition of the valve will be more rapidly
achieved if the heater voltage is applied at least 45 seconds
before the anode and screen potentials.

90 upA/V.

<30x10-'* <20x10—'* <2xI0-'* amp.

> 101 ohms.

Base
Connections

Underside View
of Base

bo—45—

125

All dimensions
shown are in
millimetres
(max.).
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Tentative
Issue 3.
Nov.,1963

[Ferranti

FLASH TUBE

Xenon filled flash tubes designed for use in Electronic Flash
Equipment for Photographic or similar applications to operate
from low voltages which can be supplied from a small power
pack.

PHYSICAL DETAILS.

CcDio

Max. Length (excludmg leads
and pins) ... 60 mm. (2-36")

Max. Diameter of Glass 8 mm. (:325")
Max. Overall Width 24 mm. (-955”)
Electrode Connections ... Flexible Leads
Mounting Position Any

CcDI!
Max. Seated Height 70 mm. (2:75")
Max. Diameter of Glass 8 mm. (0-32”)
Max. Overall Width 35 mm. (1-:38")
Electrode Connections ... Octal Base
Mounting Position Any

ELECTRODE CONNECTIONS.

Type CDI0 has flexible leads. The twin twisted lead is the
trigger lead. The device is non-polarised.

Type CDIl is fitted on an Octal Base—see diagram in
margin for connections.

The devices are non-polarised, the charging voltage and
discharge capacitor may therefore be connected across
the leads marked * in the marginal diagrams without
regard to polarity.

RATINGS. (Both types)

Max. Discharge Energy ... 50 Joules
Max. Operating Voltage... 500 Volts
Min. Operating Voltage 180 Volts
*Min. Interval between Flashes ... 10 Secs
Max. Discharge Capacitor 600 pF

TYPICAL OPERATION. (Both Types)

Operating Voltage 410 Volts
¥Trigger Voltage ... 2to 3 kV
Discharge Capacitor 600 uF
Charging Resistor 33 kQ (6 watt)
Flash Duration ... *002 Sec Approx.

A typical circuit is shown overleaf

*At maximum dissipation.

fFerranti Miniature Pulse Transformer Type PT56 is recom-
mended.

0
'm
nj cs hun

Type CDIO

24Max. ‘

)
&
——

«

O

I+
w

35Mix.

Type CDII

Dimensions
in millimetres
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Ferranti

CDI0
CDIlI
CIRCUIT DIAGRAM
j
33K 6w
%+ :
= i 500 sF
400-415V T 500V

Guide Nos. for Flash Photography

For operation in a circuit similar to the above, i.e. with a discharge energy of 50
joules with the CDI10 or CDI| mounted in a 33” diameter satin finish parabolic

reflector the following guide numbers may be used.

Monochrome Film

Film Speed Guide No.
AS.A.
25— 32 50
40— 50 65
64— 80 85
110—125 105
160—200 125
250—320 150
Reversal Colour Film
Film Speed
AS.A.
25 30
50 40

The above figures are approximate and are intended to be used only as a guide for
correct exposure.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Feb., 1964

Ferranti

FLASH TUBE

A Xenon filled flash tube with integral reflector and pulse
transformer designed for use in Electronic Flash Equipment
for Photographic or similar applications operating at low
voltage.

CDI14

PHYSICAL DETAILS

Base
Seated Helght
Overall Length

Diameter of Reflector

Diameter of Base
*Mounting Position

International Octal
6 mm. (3% in
102 mm. ( 4in.)
105 mm. (4% in.)
35 mm. (13 in.)

ny

See outline drawing overleaf.

PIN CONNECTIONS

Pin |—Not connected. FPin 5—Trigger Input.
Pin 2—** Pin 6—Not Connected.
Pin 3—Not Connected. Pin 7—**

Pin 4—Trigger Earth. Pin 8—Not Connected.

**The device is non-polarised, the charging voltage and
discharge capacitor may therefore be connected across
the pins 2 and 7 without regard to polarity.

RATINGS
Max. Discharge Energy ... 50 Joules
Max. Operating Voltage 500 Volts
Min. Operating Voltage 180 Volts
$Min. Interval between Flashes . 10 Secs
Max. Discharge Capacitor 600 pF
TYPICAL OPERATION
Operating Voltage 420 Volts
Trigger Pulse at Pin 5 See Note {
Discharge Capacitor 600 pF

Charging Resistor
Flash Duration

3-3 kQ (6 watt)

*002 Sec (approx)

WA—

33kn
6w

400 -450v.
de 6004F
So0v
why.

The figures outside the broken line indicate the pins in
the CD 14 base. SC denotes the camera shutter contacts or
other appropriate switch,

*The recommended method of mounting is by support at
the flange of the reflector.

+At maximum dissipation.

j;A suitable trigger voltage may be obtained from the
dlscharge of a Capacitor between pins 5 and 4 as indicated
in the circuit diagram.

Max. values are :

Capacitor ... 0-25 pF
Charge 350 volts.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.




Ferranti

CDI4

GUIDE NOS. FOR FLASH PHOTOGRAPHY
For operation in a circuit similar to that shown overleaf, i.e. with a discharge energy
of 50 joules the following guide numbers may be used.

Monochrome Film

Film Speed Guide No.
AS.A,
25— 32 50
40— 50 65
64— 80 85
110—125 105
160—200 125
250—320 150

Reversal Colour Film

Film Speed
AS.A.
25 30
50 40

The above figures are approximate and are intended to be used only as a guide to

correct exposure.

= 105 DIA
92 DIA

9]
o
w
o

%
T NC NC

*—The tube is not polarised.
The discharge capacitor is
_.‘_3 5..... connected across these pins

without regard to polarity.
MAX
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FERRANTI
LINEAR LIGHT SOURCES

Mercury-Argon filled light sources in which the light output
is proportional to the anode current. The many uses include
phototelegraphic picture recording, sound film recording,
time interval marking and stroboscopic applications.

CL40

CL4l

PHYSICAL DETAILS.

Base T
Max. Overall Diameter ...
Max. Seated Height

Max. Overall Length
Mounting Position

International Octal.
33 mm. ($8in. )

85 mm. (34%in.)
100 mm. (3#§in. )
Should not be de-
clined more than 45°
below horizontal.

BASE CONNECTIONS.

Pin |—No Connection. Pin 5—Trigger.
Pin 2—Heater. Pin 6—No Pin.
Pin 3—Anode. Pin 7—Heater.
Pin 4—No Connection. Pin 8—Cathode.
RATINGS.
Heater Voltage 63 volts.
Heater Current ... | 2 amp.
Max. Anode Voltage .. 600 volts.
*Min. Trigger Supply Voltage 350 volts.
Min. Cathode Current
to maintain glow 5 mA.

Volt Drop Across Tube
(During Operation) 30 (approx.).
Max. Modulation Frequency ... 20 ke/s.
Max. Cathode Current 100 mA.
Heating Time . (see ‘‘Notes on Operation”’

LIGHT SOURCE.

CL40. The End aperture is circular and approx. 3 2 mm.
diameter.
CL41. The End aperture is in the form of a slit of length
0 mm. and width 0-5 mm.
On both types the column of light viewed broadside
presents an area approximately 24 x5 mm.

TYPICAL OPERATING CONDITIONS.

overleaf).

Heater Voltage .. 6-3
tAnode and Trlgger Supply Voltage 400
Mean Anode Current ... 50 mA.

Current Modulation 50 %

LIGHT OUTDUT/TUBE CURRENT. AVERAGE CHARACTERISTIC

w

=

'S
N

1

\

~

e

]

7>
|

RELATIVE LIGHT OUTPUT.

0 20 30 40 5 60 70 8 9
ANODE CURRENT (mA)_

“i00

*See ‘‘Notes on Operation’’ overleaf.

flt is recommended that the Trigger is connected to the anode
by an external resistance of 22,000 ohms.

Base
Connections

Underside View
of Base

Light Apertures

O]

CL40

CL41

-—3!——-1

=
W,

————
| SRS

8lt4

Uggyo

33 —=

All dimensions
shown are in
millimetres.
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CL40

CL4I

NOTES ON OPERATION.

A recommended method of operation is to connect the CL40 in series with a
hard valve which is capable of passing sufficient current to provide the required
maximum modulation of the CL40.

The modulating signal is applied to the grid of this series valve at A.A. and the
resultant changes in anode current of this valve produce corresponding varia-
tions in the CL40 anode current. In the typical circuit shewn below, the
potentiometer R4 should be preset to limit the 807 cathode current to 100 mA.
when R5 is at minimum resistance. R5 should then be adjusted so that the
CL40 is operating at the required mean current.

g1y
Ch

=2 :Lca

Rl 220kQ R5 2kQ Pot. 3W. C3  8uF. 500V Wkg.
R2  10kQ R6 47k 5W. VI  Ferranti CL40/1
R3  22kQ Ch 20 Henries. V2  Ferranti 807.
R4 3000 Cl  50wF. 50V. Wkg. V3 Ferranti R52.

Preset 3W. C2 16uF. 500V. Wkg.

Under circumstances where only a limited DC. voltage is available it is possible
to run the CL40 by utilising surge voltage to trigger the valve in a manner
indicated in the following circuit diagram. The choke is not critical, a normal
radio smoothing choke would be suitable but the resistor R should be chosen
to limit the valve current to |00mA. Triggering is achieved by opening
switch Sa.

200-300v,

Dc.
Sz

IMPORTANT.

When the lamp is first installed or after a long period of rest, the heater should
be operated at 6 -3 volts for at least 5 mins. without the application of anode
and striker voltages. Anode and striker potentials should then be applied and
the lamp given a preliminary operating run for 15 mins. with anode current
not greater than 50 mA.

On subsequent occasions before the lamp is put to normal use, it should have an
initial run for 2 mins. at a heater voltage of 6 -3 volts without the application
of anode voltage, followed by a further period of 5 mins. during which the
anode current is limited to 50 mA.

For applications where optimum stability of light output is required this
second period should be extended to 10-15 mins.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Eerranti

LINEAR LIGHT SOURCE

A Helium filled, end viewing, light source in which the light

output is proportional to the anode current. The low noise

content of this light source makes it particularly suitable for

use in sound-on film recording, interferometers and many
other applications.

CL42

PHYSICAL DETAILS.

Base International Octal
Max. Overall Diameter ... 295 mm. (1-16”)
Max. Seated Height 75 mm. (295”)
Max. Overall Length > 90 mm. (3.55”)
Mounting Position Any

BASE CONNECTIONS.

Pin |—No Connection  Pin 5—Trigger
Pin 2—Heater Pin 6—No Pin
Pin 3—Anode Pin 7—Heater

Pin 4—No Connection  Pin 8—Cathode

LIGHT SOURCE.

The tube is designed for end viewing applications.
The end aperture is circular and approx. 4 -0 mm. diameter

HEATER.
Suitable parallel operation only, a.c. or d.c.
Heater Voltage 63 volts
Heater Current ... | -2 amps

RATINGS & CHARACTERISTICS.

*Max. Trigger Voltage

500 volts (d.c.)
Max. Mean Anode Current 40 mA

Max. Peak Anode Current 90 mA.
$Min. Cathode Current ... 10 mA

Max. Anode/Cathode Volt Drop 110 volts
§Min. Cathode Heating Time ... 60 secs

NOTES ON OPERATION.

. (I).. The trigger electrode should be connected toanode
via a resistor—22 k() is the recommended value.

(2). Before the application of anode or trigger voltages,
the tubes must be run with heater volts only applied for a
period of at least one minute before application of H.T. volt-
age, followed by an unmodulated stabilising period of 5 minutes
during which time the anode current should be near 40 mA.

(3). For optimum stability the anode supply should be
derived from a stabilised D.C. power pack and the stabilising
period mentioned in (2) increased to say |5 minutes.

*With trigger electrode connected to anode via a 22 kQ
resistor. If the supply voltage is below this value the vaive
mayinot trigger unless special circuitry is used as indicated on
page 2.

iIn a circuit similar to that shown overleaf this is the lowest
value of current to maintain the discharge. Operation at
lower values can be achieved with special circuitry.

§Before application of the H.T. supply to anode or trigger.
See ‘Notes on Operation.

Base
Connections
Underside View
of Base

29 DIA,

S

=t

1+

feroe———— o

i
2925

DIA.

|
B0
Light Aperture

Dimensions are in
millimetres
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CL42

TYPICAL OPERATION.

A recommended simple method of operation is to connect the CL42 in series with
a hard valve which is capable of passing sufficient current to provide the required
maximum modulation.

The modulating signal is applied to the grid of this series valve and the resultant
changes in anode current of this valve produce corresponding variations in the
CL42 cathode current.

A diagram of a typical circuit of this type is shown below.

o —ITIT- D.C.
| Ch
é
22kn \?S
|
- |

|
1

X X JI
247k =2

r
o
»o
2

o
t=)
o
P s
» x

In the circuit above the cathode current of the EL8I is limited to the maximum rated
peak current of the CL42 (i.e. 90 mA) by the pre-set resistance (R) in the cathode circuit.

This circuit is designed to operate from a supply voltage which is lower than the
recessary trigger voltage. The method of operation is as follows:—

After the CL42 and EL8I have had the appropriate filament voltage applied for the
necessary warm up time, (see ‘Notes on Operation’ below), the H.T. should be switched
on with the switch ‘S’ closed.

Switch ‘S’ is then opened and the resultant surge will trigger the CL42.

If the DC supply voltage is higher than the trigger voltage, the choke switch and
resistor shown dotted may be omitted from the circuit.

Page 2.
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- CL44
Ferranti

LINEAR LIGHT SOURCE

- N A Neon filled, end viewing, light source which can be modula-
} ted. The light output is proportional to the anode current.

PHYSICAL DETAILS.

Base International Octal
Max. Overall Diameter ... 29-5 mm. (I -16”)
Max. Seated Height 75 mm. (2 -95")
Max. Overall Length ... 90 mm. (3 -55”)
Mounting Position Any Base
P BASE CONNECTIONS. Connections

Pin I—No Connection  Pin 5—Trigger Underside View
Pin 2—Heater Pin 6—No Pin
Pin 3—Anode Pin 7—Heater of Base
Pin 4—No Connection  Pin 8—Cathode

LIGHT SOURCE. 29 DIA. .

— e

The end aperture is circular and approx. 4 -0 mm.diameter.
The tube is designed for end viewing applications, but
the light may be viewed broadside if desired.

HEATER. * r \ ‘

Suitable parallel operation only. AC. or DC.

Heater Voltage ... 5 63 volts
Heater Current ... I -5 amps
|
RATINGS. ‘ 71
*Min. Supply Voltage 400 volts (d.c.) 85 *
Max. Mean Anode Current 40 mA 1 5 !
Max. Peak Anode Current 90 mA ‘
§Min. Cathode Heating Time ... 60 secs !

CHARACTERISTICS.

tMax. Trigger Voltage ... 400 volts (d.c.) ‘ i
iMin, Cathode Current ... 10 mA =
Max. Modulation Frequency ... 15 Ke/s U U
Max. Anode/Cathode Volt Drop 55 volts
29%5 |
NOTES ON OPERATION.
(1) The trigger electrode should be connected to anode DlA
via a resistor—20 k() is the minimum value.
fl—n\h (2) Before the applic_ation of anode or trigger voltages,

the tubes must be run with heater volts only applied for a
period of at least one minute before application of H.T. voltage.
For use as a modulated light source this period should be
followed by an unmodulated stabilising period of 5 minutes
during which time the anode current should be near 40 mA.

(3) For optimum stability the anode supply should be
derived from a stabilised DC. power pack and the stabilising
period mentioned in (2) increased to say |5 minutes.

Light Aperture
*If the supply voltage is below this value the valve may not
P e trigger unless special circuitry is used as indicated on the . ) i
circuit diagram on Page 2. Dimensions are in

§Before application of the H.T. supply to anode or trigger. millimetres

See ‘Notes on Operation (2)’
TWith trigger electrode connected to anode via a 22 kQ

resistor.
}In acircuit similar to that shown overleaf this is the lowest
Issue 2. value of current to maintain the discharge. Operation at Ferran
Nov, 1962 lower values can be achieved with special circuitry.
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CL44

TYPICAL OPERATION.

A recommended simple method of operation as a modulated light source is to
connect the CL44 in series with a hard valve which is capable of passing sufficient current
to provide the required maximum modulation.

The modulating signal is applied to the grid of this series valve and the resultant
changes in anode current of this valve produce corresponding variations in the CL44
cathode current.

A typical circuit of this type is shown below.

>
b3
. SR

47k

MODULATION
INPUT

250 a
R

I ./
< <

In this circuit the resistance (R) in the cathode circuit of the EL8I is pre-set to limit
the cathode current of the EL8] to the maximum rated peak current of the CL44
(i.e. 90 mA).

This circuit is designed to operate from a d.c. supply voltage which is lower than
the necessary trigger voltage. The method of operation is as follows:—

After the CL44 and EL8I have had the appropriate filament voltage applied for the
necessary warm up time, (see ‘Notes on Operation’), the H.T. should be switched
on with the switch ‘S’ closed.

Switch ‘S’ is then opened and the resultant surge will trigger the CL44,

If the DC. supply volitage is higher than the trigger voltage, the choke, switch and
resistor shown dotted may be omitted from the circuit.

Page 2.
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Eerranti CL52

LINEAR LIGHT SOURCES

£ \ Gas filled light sources in which the light output is propor-
tional to the anode current. Used for phototelegraphic

picture recording, sound film recording, time interval marking
and stroboscopic and many other applications.
PHYSICAL DETAILS.
CL50 CL52

Max. Overall Length ... 68 76 mm.

Max. Seated Height 6l 69 mm.

Base (both types) B7G.

Top Cap (both types) ... CTI.

P‘\ GAS FILLING.
) CL50 Mercury/Argon.

CL52 Helium.

BASE CONNECTIONS.
CL50.

Pin |—I.C. P_in 5—Trigger.

P!n 2—Cathode. P_m 61 Heater. *

Pin 3) Haster, * Pin7 1

Pin 4| * Top Cap—Anode

EL52.

Pin |—Trigger. Pin 5—Trigger.

Pin 2—Cathode. Pin 6—No connection.

Pin 3—Heater. Pin 7—Cathode.

Pin 4—Heater. Top Cap—Anode.

See diagrams overieaf.

LIGHT SOURCE.

The source of light is cylindrical and extends downwards
from the top cap. The effective broadside dimensions are

approximately :— 65
CL50 5% 35 mm. [
CL52 5x26 mm. [ 1
HEATER. &
CL50 CL52 §
Heater Voltage ... ... 63 63 volts. gy
Heater Current ... 125 1:5 amps.
RATINGS & CHARACTERISTICS.
Type No. CL50 CL52
Gas Hg/A He
7Min. Supply Voltage ... 375 500 volts(d.c.). 68 61
Max. Mean Anode Current ... 50 40 mA. .
Max. Peak Cathode Current ... 100 90 mA.
iMin. Cathode Current ... 8 10 mA.
ﬁ—\ Anode/Cathode Volt Drop 35 95 volts (apx).
§Min. Cathode Heating Time—See Notes on Operation.
TYPICAL OPERATION. \
A recommended simple method of operation is to connect
the CL50/52 in series with a hard valve which is capable of
passing sufficient current to provide the required maxi- [
mum modulation of the CL50/52. o S UU

The modulating signal is applied to the grid of this series
valve and the resultant changes in anode current of this 19
valve produce corresponding variaticns in the CL50/52
cathode current.

A diagram of a typical circuit of this type is shown overleaf.
P aamm CL52

Dimensions are in

*Pins 3 & 4 are connected to one end of the heater and the other ti
millimetres (max.)

end is connected to both pins 6 & 7. (see diagrams overleaf).
+This is the maximum voltage required to trigger the lamp.

fln acircuit as shown overleaf this is the lowest value of current
to maintain the discharge. Operation at lower values can be

{ 5 : A £ »
ssue 2 achieved with special circuitry.

Aug. 1961
§Before application of the HT supply to anode or trigger.
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CL50

CL52

TYPICAL OPERATION (cont'd).

405 — 275V
o —LTHTT = AAN——D.C
! Ch
é
22ka \S |
CcLS0 | 1
i o !
1
1
X X ‘J’
=== =

> 47ka =
|

L

In the circuit above the cathode current of the EL8I is limited to 100 mA for CL50
or 90 mA for CL52 by the pre-set resistance (R) in the cathode circuit.

This circuit is designed to operate either tube from a supply voltage which is lower
than the necessary trigger voltage. The method of operation is as follows:-

After the CL50 or CL52 and EL8I have had the appropriate filament voltage applied
for the necessary warm up time, (see notes on operation (2) below), the H.T. should
be switched on with the switch S closed.

Switch S is then opened and the resultant surge will trigger the CL50 or CL52.
If the DC supply voltage is higher than the appropriate trigger voltage, the choke
switch and resistor shown dotted may be omitted from the circuit.

NOTES on OPERATION.

(1). Thetrigger electrode should be connected to anode via a resistor - 22Kohms
is the recommended value.

(2). Before the application of anode or trigger voltages, the tubes must be run
with heater volts only applied as indicated below.

(a). Type CL50 - When first installed or after long inoperative periods the
heater should be run at full voltage for at least 5 minutes - followed by a
stabilising period after application of anode voltage of say 10 minutes
without modulation and anode current not exceeding 50 mA.

On subsequent occasions the heater warm up time can be reduced to 2
minutes and the stabilising period to say 5 minutes.

(b). Type CL52 - On all occasions the heater voltage should be applied at least
one minute before H.T. voltage followed by an unmodulated stabilising
period of 5 minutes during which time the anode current should be near

0 mA

(3). For optimum stability the anode supply should be derived from a stabilised
D.C. power pack and the stabilising period mentioned in (2) increased to
say |5 minutes.

TC. Tc

Underside view Underside view
of base 34 67 of base a4

CL50 CL52
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Eerranti

SPECTRAL LIGHT SCOURCES

Light Sources filled with spectrally pure gas. These spectral
sources can be used in cases where a known line spectrum is
required and the form of construction makes them particularly
suitable for uses requiring a compact source or where a close
approach to the actual source is necessary.

The light output is roughly proportional to the anode current.

CL 55

CL 56

CL 57

PHYSICAL DETAILS.

Base B7G
Max. Overall Length ... 68 mm.
Max. Seated Height 61 mm.
Top Cap CTls
GAS FILLING.
CL55 Helium.
CL56 Krypton.
CL57 Neon.
CL58 Xenon.

LIGHT SOURCE.

The source of light is cylindrical with an effective broad-
side dimension of 5X 32 mm. approx. and extends down-
wards from the top cap.

BASE CONNECTIONS.

Pin |1—Trigger. Pin 5—Trigger.
Pin 2—Cathode. Pin 6—No connection.
Pin 3—Heater. Pin 7—Cathode.
Pin 4—Heater. Top Cap—Anode.
HEATER.
CL55 CL56 CL57 CL58
Heater Voltage ... 63 63 63 63 volts.
Heater Current ... 1-5 15 13 15 amps.

RATINGS & CHARACTERISTICS.
Type No. CL55 CL56 CL57 CL58
Gas He. Kr. Ne. Xe.
*Min. Supply Voltage 500 375 400 375 volts(d.c.).

Max. Mean Anode
Current 40 50 40 50 mA.

Min. Cathode Current See Note * below.

Max. Peak Cathode
Current 90 90 90 90 mA.

Anode/Cathode Volt
Drop

FMin. Cathode Heating
Delay (all types) — 60 — sec.

I5 55 12 voles.(Apx)

*It is recommended that the trigger electrode is connected to
the anode through a 22,000 ohm resistor. Under these con-
ditions the minimum anode current to maintain the discharge
is less than 10 mA.

*This is the maximum voltage required to trigger the lamp.

tBefore application of the HT supply to anode or trigger.

CL 58

Underside view of
base

D
W

.

|

19—

Dimensions are in
millimetres (max.)

Te
1,5
2,7
3 4
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CL 55

CL 56 TYPICAL OPERATION
For most applications in which a light source of pre-
CL 57 determined and relatively constant brightness is required
the circuit of Fig. | is suitable. If it is desired to operate

the lamp at various levels of brightness the series resistor
CL 58 R should be variable. The value of R should be chosen to
imit the current to within the specified rating.

The lamp should first be allowed to stabilise at near maximum mean current for a
few minutes after which the series resistance can be increased to reduce the current
through the lamp.

If it is required to have a light source that can be continuously controlled, the circuit
of ;\ig. 2 should be used. The control signal is applied to the pentode control grid
at A.

When greater stability is required in either of the above circuits the HT supply to
the lamp (and pentode) should be derived from a stabilised DC power pack.

In circumstances where the available DC voltage is limited and lower than the
specified minimum supply voltage, it is possible to start the lamp by utilising a surge
voltage in the manner indicated in Fig. 3. Triggering is achieved by opening S2
with S| closed. The value of the choke is not critical but the resistance at R
must limit the current through the lamp to 40 mA.

In all cases provision should be made for the cathode heating delay before application

of HT voltage. OKn (st)
AAAA—
R
22Kn
(W)
6 = ot
wuF
Fig. 1.
X X
78: ”
—AAANA——
33Ka (aW)
R
Llﬁ,uF lﬁuF= =
Fig. 2.
Y
22ka
Fig. 3. 200-300y.

52 / D.C.

= ]
e 4 m
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FERRANTI

VACUUM LIGHT SOURCES — HIGH SPEED
STROBOSCOPIC LIGHT SOURCES

Small grid controlled Triode Tubes designed to produce
single light flashes or trains of light flashes of high luminous
intensity ; they are also suitable for continuous strob i

CL60

CL6I

CLé62

CL63

CL64

working at high repetition rates. The seven types differ orl;ly
in the type of screen phosphor employed.

CL65

PHYSICAL DETAILS.

Base BI2A (Duodecal ).
Side Contact CT8 Cavity Type.
Max. Overall Length 221 mm. (8%in.).

Max. Diameter 95mm. (3%in.).

Nom. Neck Diameter ... 35 mm.

Mounting Position Any.

SCREEN FLUORESCENCE.
Type Phosphor Luminescence Decay Time*

CL60 A type Green <lpsec.
CLé! P type Blue Syusecs. approx.
CL62 Q type Ultra-Violet 0 -l usec. approx.
CLé63 C type Yellow-Green 6(Lsecs. approx.
CLé4 V type Yellow Susecs. approx.
CLé65 R type Red 2|L5€Cs. approx.
CLé6 T type White Susecs. approx.
BASE CONNECTIONS.

Pin |—Heater. Pin 7—No connection.

Pin 2—Grid. Pin 8—No pin.

Pin 3—No pn. Pin 9—No pin.

Pin 4—No pin. Pin 10—No connection.

Pin 5—No pin. Pin | l—Cathode.

Pin 6—No connection. Pin |2—Heater.
Side Contact—Anode.

HEATER.
Heater Voltage 63 volts.
Heater Current ... 0-3 amp.
RATINGS AND CHARACTERISTICS.
i{Max. Anode Voltage ... 20 kV.
Max. Anode Current (Pulsed) ... 100 mA.
**Max. Mean Anode Current 200 pA.

Grid Volts for Cut off ... -30 to —80 volts.
Grid drive for Max. Anode Current 150 volts max.

LIGHT OUTPUT (V,=20 kV—I00 mA peak beam current,
using eye corrected photometer).

CL60 10,000 candelas approx.
CLél 16,000 candelas approx.
CLé62 240 candelas approx.fT
CLé3 24,000 candelas approx.
CL64 12,000 candelas approx.
CLé65 14,000 candelas approx.
CL66 12,000 candelas approx.

+See Phosphor Characteristic Curves on pages 2 and 3.

*To |/e level.

{The anode voltage may be raised to 25 kV. in applications where
the presence of constant ‘background illumination’ of a low
level can be tolerated. Alternatively the anode may be pulsed
up to 35 kV. for applications where greatest light output is
required for single flashes of short duration trains of flashes.

**Averaged over a period | min. For shorter periods mean
anode currents of up to 400 p.A. may be used. For periods of
not more than | sec. mean currents up to 3 mA. may be used.

11Most of the output of the Q phosphor is in the extreme violet.

CL66

216
35
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CL60

CLé!

CLé62

CLé63

CL64

CL65

CL66

LUMINOUS AREA.

The unfocused luminous area is 5 cm. dia. minimum. The
fluorescent area may be reduced to approx. }in. diameter
by means of a suitable focus coil : under this condition
care must be taken to avoid damaging the phosphor by
overloading.

FLASH DURATION.

The minimum duration of the flash depends on the dura-
tion of the grid pulse and on the screen phosphor. With
CL60 and CL62 the flash duration can be reduced to less
than | microsecond.

FLASH FREQUENCY.

Any repetition rate can be employed within the character-
istics of the particular screen phosphor provided the
maximum mean current rating is not exceeded.

TYPICAL OPERATION.
The usual method of operation of these Flash Tubes is to
apply positive going pulses to the negatively biased
control grid. A typical circuit is shewn on the following

diagram :—
CLBO-6
01 puF [H————o20 kY
PULSE
ineur t© I
; 470K i i
50;(3: 63V
3 sok
=+
=150V

The negative bias on the control grid is set by means of the
potentiometer so that when H.T. is applied to the anode
there is no anode current flowing or that there is no
illumination of the screen. When the positive pulses
are applied to the grid the anode current flows and the
screen fluoresces. The brightness duration and frequency
of the flash are respectively controlled by the amplitude,
duration and P.R.F. of the pulses as applied to the grid.
These pulses should be derived from a low impedance
source and should not have an amplitude in excess of
200 volts but the maximum anode current of the
CL60-66 should not exceed 100 mA. in any case.

FERRANT! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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CL60
CLé6l
TYPICAL PHOSPHOR CHARACTERISTICS CLé62
IN THE VISIBLE SPECTRUM CLé3
(NOTE—The curves are not relative to each other) CLM
CLé65
CL66
RELATIVE RADIANT ENERGY
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CL60

CL6I

CL62 TYPICAL PHOSPHOR CHARACTERISTICS

CLé63 IN THE VISIBLE SPECTRUM

CLé4

(NOTE—The curves are not relative to each other)

CLé65

CL66

RELATIVE RADIANT ENERGY
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ED20
erranti
STROBOSCOPIC LIGHT SOURCE
A Xenon filled arc discharge lamp intended primarily for use
S as a Stroboscopic Light Source for low repetition frequencies
up to 30 per second. The reflector is an integral part of the
gesign and the trigger pulse transformer is incorporated in the
ase.
PHYSICAL DETAILS.
Base uUXe.
Max. Seated Height 86 mm. (33in.).
| Overall Length 102mm. (4;4in.).
Diameter of Reflector 105mm. (4%in.).
Diameter of base 35mm. (13in.).
*Mounting Position Any.
PIN CONNECTIONS.
Pin |—Cathode. Pin 5—I1.C.
Pin 2—Trigger earth. Pin 6—I1.C.
Pin 3—Trigger input.
Pin 4—Anode.
RATINGS.
Max. A.C. Supply Voltage 240 volts (r.m.s.).
Max. Anode Voltage (Static) ... 300 volts d.c.
Max. Anode Voltage (Working) 240 volts d.c.
Min. Anode Voltage (Working) 180 volts d.c.
Max. Dissipation 12 watts,
Max. Energy per Flash ... | joule.
Max. Discharge Capacitor 16 wF.
Min. Value of Charging Resistor 500 ohms.
CHARACTERISTICS,
Max. Flashing Frequency 30 per second.
Trigger Voltage ... see Note | overleaf.
—
TYPICAL OPERATION.
as Stroboscopic Light Source.
Anode Voltage 230 volts.
Charging Resistor :
1—I5 ¢/s. 500 ohms.
16—30 c/s. 1000 ohms.
Discharge Capacitor
1—I5 ¢/s. 16 pF.
o 16—30 c/s. 4 uF.
A simple circuit for operation from a.c. mains is shown
overleaf.
Tentative
Issue | *The recommended method of mounting is by support at the
Mar., 1961 flange of the reflector.

FERRANT! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.



ED20

TYPICAL OPERATION (Cont.).

Circuit diagram for operation as a Stroboscopic Light Source from A.C. supplies
with silicon rectifiers and 2 range frequency switching.

5000
151 1574 50 AA A
- _q_‘l__,‘\/v\/L ' - — /v\/\/\_;k) —
| E b
1000 2 !
l |
(]; TRIGGER  PULSE } (NOTE 2) a'jog
240V GENERATOR {
& (NOTE 1) mal |Bpf-L = 4k
| p -
! %
i 2 ‘
6 - e —————— J

40!
Note |.

The trigger pulse generator circuit may use either valve or semi-conductor
devices. It can conveniently consist of a means of controlling the frequency
of a discharge through the primary of the built in transformer. A suitable
dislcharge may be obtained from a capacitor of approx. 01 wF charged to 150
volts.

Note 2.

The capacitors should be good quality paper type—electrolytic capacitors are
unsuitable.

Note 3.
The figures refer to the valve pin connections.

CI05DIA.
_ 9%5DA.

~

_..._.._‘\

o
e

10T

35
. DIA

400
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Issue 2.
Aug. 1962,

erranti

STROBOSCOPIC LIGHT SOURCE

A gas filled cold cathode arc discharge tube designed for use
in stroboscopic applications at frequencies up to 150 flashes

per

second. It emits a white light.

PHYSICAL DETAILS.

PIN

Base
Max. Seated Height
Max. Overall Length
Max. Diameter
Mounting Position

CONNECTIONS.

Pin |—Anode
Pin 2—Anode
Pin 3—Blank

Pin 4—Trigger

RATINGS.

Max. Anode Voltage

Max. Flash repetition rate
Max. Discharge Capacitor

TYPICAL OPERATION.

D.C. Supply Voltage
*Trigger Voltage ...

Discharge Capacitor

Charging Resistance

Flash Repetition Rate

International Octal.
63 mm. (2 -48")
77 mm. (2 -86”)
35 mm. (1 -38”)

Any (Vertical-base
down preferred)

Pin 5—Blank
Pin 6—Blank
Pin 7—Cathode
Pin 8—Cathode

500 volts
150 per sec.
8 uF

450 volts

2 to4kV

0-5uF

8000 ohms

150 per sec.

See overleaf for a typical stroboscope circuit with

suitable component values.

*A suitable trigger pulse transformer is Ferranti Type PT56.

ED25

Undersid2 View
of Base

il

|
)
J2%5 ‘

B, S
g

oA =

1i

35DIA

Dimensions
in Millimetres
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ED25

TYPICAL OPERATION (Continued).

The circuit of a Stroboscope offering repetition rates up to 150 flashes
per second in 4 ranges is shown below.

The approximate frequency of the four ranges is as follows.

Switch in position A ... 100-150 ¢/s (6000-9000 r.p.m.)
B 30-100 ¢/s (1800-6000 r.p.m.)
€ 15— 30 ¢/s ( 900-1800 r.p.m.)
D ... I- 15¢/s ( 60— 900 r.p.m.)

The resistors R1 or R2 should be of the vitreous type with a dissipation

rating of 14 watts.

The above range coverage is only applicable with an input voltage of
400 V D.C. and with resistors of close tolerance (59%).

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Sept., 1962

[Ferranti

STROBOSCOPIC LIGHT SOURCE

A Xenon filled stroboscopic Flash Tube designed for low
voltage operation for use in applications at frequencies up
to 250 flashes per second. It emits a white light.

ED40

PHYSICAL DETAILS.

Electrode Connections

Max. Overall Length (excl. leads)

Max. Width
Max. Diameter of Glass Tube

ELECTRODE CONNECTIONS.

The anode lead is marked red.

RATINGS.

Max. Anode Voltage (Static)
Max. Anode Voltage (Working)
Min. Anode Voltage (Working)
Max. Flash repetition rate

Max. Dissipation

Min. Charging Resistor

TYPICAL OPERATION.

DC. Supply Voltage
*Trigger Voltage
Charging Resistance ...
Discharge Capacitor:—
0—25 f.p.s.
25— 50 f.p.s.
50—150 f.p.s.
150—250 f.p.s.

Flexible Leads

45
20
b

600
500
350
250

=5

450

4t06

75

20
10
05

0-25

mm. (I -772")
mm. (-787")
mm. (-276")

volts
volts
volts
per sec
watts
kQ

volts
kv
kQ

See overleaf for a typical stroboscope circuit with suitable

component values.

*Asuitable trigger pulse transformer is Ferranti Type PT.56.

METALLISED
STRIP.

Dimensions

in Millmetres

Ferranti
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ED40

TYPICAL OPERATION (Continued).

The circuit of a Stroboscope providing repetition rates up to 250 flashes
per second in 4 ranges is shown below.

In this equipment a silicon p-n-p-n switch (Ferranti type DS.3) is used to
provide a simplified trigger circuit.

The repetition rate is controlled by the 100kQ potentiometer which may
be calibrated.

Switches Sl(a), SI(b) and Sl(c) are ganged.

The approximate flashing frequency of the four ranges is as follows:

Switch in position A ... 15— 25 f.p.s. ( 900—1500 r.p.m.)
B ... 25— 50f.p.s. (1500—3000 r.p.m.)
C ... 50—140 f.p.s. (3000—8000 r.p.m.)
D ... 140—250 f.p.s. (8400—15000 r.p.m.)
+450v "Ska
o e *
220K 2 0> 39 2?
Ka< Ka kﬂ
&
B, C ol
0
ED40
_
23 -sF-L
g
PULSE . 0L
TRASTRMER S g

The 7 -5 kQ charging resistor should be preferably of the vitreous type
with a dissipation rating of 14 watts.

As the frequency of operation of the p-n-p-n switch is dependent on
voltage, the above range coverage is only applicable with an input voltage of
450 V D.C. and with resistors of close tolerance (5%

Other types of controlled trigger circuits to produce the necessary
triggering pulse for the ED.40 may of course be used.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS




ED50
[Ferranti
C—l
STROBOSCOPIC LIGHT SOURCE
A Xenon filled stroboscopic Flash Tube designed for low
voltage operation in applications requiring a linear source at
low repetition rates. It emits a white light.
pe—— PHYSICAL DETAILS.
Electrode Connections ... Flexible Leads
Max. Overall Length (excl. leads) 95 mm. (3-7”)
Min. Lead Length 50 mm. (1 -9”)
Max. Diameter of Glass Tube ... 8 mm. (0-3”)
Effective Flash Length ... 40 mm. (1 -6”)
For other dimensions see outline drawing.
ELECTRODE CONNECTIONS.
The anode lead is marked red.
RATINGS.
Max. Anode Voltage (Static) ... 600 volts
Max. Anode Voltage (Working) 550 volts
Min. Anode Voltage (Working) 350 volts
Max. Flash repetition rate 10 per sec
Max. Dissipation 10 watts
Min. Charging Resistor ... 75 kQ Dimensions
in Millmetres
A.
TYPICAL OPERATION.
DC. Supply Voltage 350 500 volts
*Trigger Voltage ... ... 4to6 4to6 kV
Charging Resistor 7-5 75 kQ
Discharge Capacitor:—
0—I10 f.p.s. ... 32 80 uF
’—\
ITenta;ive *Asuitable trigger pulse transformer is Ferranti Type PT.56. -
Nov, 1962 Ferranti

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Ferranti

STROBOSCOPIC LIGHT
N SOURCE

A xenon filled cold cathode arc discharge tube
incorporating two independent EN55 assem-
blies. The tube is designed for stroboscopic
operation with interlaced trigger circuits to
provide flash rates of up to 800 per second.
(The tube can be operated at flash rates of
1000 per second in specially designed circuits.) Underside View of Base

Base Connections

iy

It emits a white light.
N
|
|
|

PHYSICAL DETAILS.

Base .. . BI4A (Diheptal) ‘ -

Max. Seaced Helgh( 120 -5 mm. (4 -74")

Max. Overall Length 140 mm. (5 -51”) 10843 1205
Max. Dia. (over base) 5| mm. (2-08”) MAX. :‘4&

Mounting Position... Any \

BASE CONNECTIONS. |

Pin |—Anode |

Pin 2—No Connection
Pin 3—Trigger |

Pin 4—No Connection !
Pin 5—Cathode | ..L
Pin 6—No Connection |

Pin 7—No Connection U
Pin 8—Anode 2 {

Pin 9—No Connection
Pin |10—Trigger 2 |

Pin |1—No Connection 1 51 DIA. MAX.

Pin 12—Cathode 2 4

Pin 13—No Connection Ali dimensions shown are in
Pin 14—No Connection millimetres

RATINGS. (Each section)
(All maximum ratings are ‘absolute’)

g | Max. Anode Voltage (DC. Static) 1000 volts
Max. Anode Voltage ?workmg) 900 volts
Min. Anode Voltage (worklng) 700 volts
*Max. Dissipation .. 20 watts
Max. Discharge Capacntor 5 6 uF
FMin. Charging Resistor ( 12-150 e/s) s 8 kQ
(150-400 c/s) ... 1 kQ
Max. Operating Frequency 400 ¢/s

CHARACTERISTICS.
i*Trigger Voltage 2-4 kV
§Typical Peak Luminous lntensuy . 140,000 Candelas
§Typical Flash Duration at ; peak ... 25-30 pSec

*See Notes on Operation—Page 2.

tFor stroboscopic operation these resistors should be
rated for 25W dissipation.

iPeak pulse voltage.

Issue 2. §V,=900 C=6uF.

Nov., 1963
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EDNIO

NOTES ON OPERATION.

Discharge Capacitor. Should be a good quality type with sufficient working
voltage continuous rating, preferably non-inductive and designed for high current
pulse operation.

Discharge Energy. It is important to ensure that the energy dissipated in the
tube does not exceed the maximum rating given on Page |. Over-running the
tube even for very short periods may cause permanent damage, resulting in erratic
operation particularly at the higher frequencies and/or shortened life.

Trigger Voltage. The trigger voltage is the peak pulse voltage.

Connecting Leads. Because of the very high peak current of the discharge all
the leads in the discharge path connecting the capacitor with anode and cathode
should be of heavy gauge and as short as possible in order to ensure the maximum
discharge energy.

Flash Duration. The duration of the light flash with a 4 uF. capacitor charged to
800 volts is approximately 15-20 microseconds at § of the peak luminous intensity.
Higher energy discharges will lengthen the duration of the discharge and lower
energy discharges are shorter.

WARNING. The use of high voltages and capacitances constitutes a hazard and
care should be taken in operating or repairing any equipment incorporating these
tubes.

SPECTRAL CHARACTERISTICS.

DISTRIBUTION OF RATE OF EMISSION OF ENERGY OVER THE VISIBLE
SPECTRUM.

405

PERCENTAGE OUTPUT (WATTS)

\
5] ! !
4000 4500 5000 5200 6000 6500 1000 7500 - 8000
WAVELENGTH IN A.

Page 2.
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Issue 2.
Dec., 1961

Eerranti

“NEOSTRON”
STROBOSCOPIC LIGHT SOURCE

Designed for use in Stroboscopic applications, the Ferranti
‘Neostron’ is a cold cathode tetrode gas discharge tube
emitting a reddish light. Operating frequency can be control-
led by low voltage, low energy pulses. Also suitable for
operation as a relay valve providing high peak current pulses.

ENIO

PHYSICAL SPECIFICATION.

Base International Ccral.
Max. Seated Height 9 mm. (3%in.).
Max. Overall Length 103 mm. (4&in.).
Max. Base Diameter 32 mm. (14in.).
Length of Arc 24 mm. (4in.).
Mounting Position Any.

PIN CONNECTIONS.

Pin |—No Connection. Pin 5—Trigger Electrode |I.
Pin 2—No Connection. Pin 6—No Pin.
Pin 3—Anode. Pin 7—No Connection.

Pin 4—Trigger
Electrode 2.

Pin 8—Cathode.

RATINGS (Maximum Ratings are ‘Absolute’ ratings).

Max. Anode Voltage (static) 440 volts.
Max. Anode Voltage (working) 380 volts.
Min. Anode Voltage (working) 240 volts.
Max. Peak Inverse Anode Voltage 350 volts.
Max. Average Anode Current ... 100 mA.
Max. Discharge Capacitance 16 wF.
Max. Average Trigger Current... 10 mA.
CHARACTERISTICS.

*Static striking voltage (trz to try) . 80-130 volts.

Max. flashing frequency 250 per sec.

Min. trigger current required at Va 380 50 pA.

Min. trigger current required at V, 240 300 pA.
tPeak Luminous Intensity 700 candelas.
tFlash Duration at lpeak |15 pSec.
1Peak Anode Current 400 amps.
§Triggering delay ... < 40 pSec.

TYPICAL OPERATION as Stroboscopic Light Source:—

..300-330 volts.
70 volts.

BC. supply voltage
Vtrz at triggering instant
Trigger pulse amplitude (th)

Charging resistor 3000 ohms.
Discharge Capacitor for Operatlon ati—
6-35 f.p.s. 4 uF,
Up to 50 f.p.s. 3 k.
to 80 f.p.s. 2 uF.
to 150 f.p.s. | wF.
to 250 f.p.s. 0-5 uF.

The voltage applied to trz should be positive with respect
to the cathode and the trigger pulse applied to try should
o€ negative.

The discharge capacitor should be a good quality type
suitable for heavy current pulse operation.

—-150 volts(min.).

Base
Connections

Underside View
of Base

)

i

ro— 33—

All dimensions
shown are in
millimetres.

*try negative to trz This range of trigger voltage quoted is for
single flash operation or for operation with long intervals
between flashes. For repetitive flash operation as in strobo-
scopic applications a higher trigger voltage is necessary.

FVa = 380 volts. C = 4 yuF.

§See ‘Notes on Operation'.

FERRANTI

LIMITED, GEM MILL, CHADDERTON,

OLDHAM, LANCS.




AVERAGE STATIC TRIGGERING CHARACTERISTICS.
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The unshaded area enclosed by the loops is an area of non-conduction. If the vector
sum of the voltages on two trigger electrodes lies within the loop the valve will not fire.
Any change of either or both of these voltages which causes the vector sum to fall
outside the loop will trigger the valve. :

The inner loop is applicable to tubes with trigger voltage at the lower limit and
the outer loop applies to tubes on the upper trigger voltage limit.

To ensure reliable operation and interchangeability with any tube, the vector
sum of the two trigger electrodes must fall outside the outer loop.

For repetitive pulse operation it is usually necessary to ensure that the pulse has a
sufficient excess voltage (See ‘Notes on Operation’).

As the triggering impulse carries the vector sum of the applied voltages outside
the loop the point at which it crosses the loop indicates the manner in which the valve
is triggered as follows:—

Between BC Trigger Electrode 2 to Cathode.
CD Trigger Electrode | to Cathode.
DE Trigger Electrode | to Trigger Electrode 2.
EF Cathode to Trigger Electrode 2.
FA Cathode to Trigger Electrode |.
FB Trigger Electrode 2 to Trigger Electrode I.

The portion of the loops shown broken indicate regions in which triggering is
erratic and the limits are ill defined.

The most reliable operation is ensured by triggering between trz and try with try
negative to trz i.e. between A and B on the diagram.

Page 2.
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NOTES ON OPERATION.

Method of Qperation.

®+
=
=rc "
—_—
1
1,
429

Operation of this type of flash tube is as follows:—

The capacitor C (Discharge capacitor), connected between anode and cathode is
charged through a resistor Rl (Charging resistor). A voltage of sufficient amplitude
applied between the two trigger electrodes try and trz will initiate a glow discharg:
between these electrodes. This discharge will in turn cause breakdown of the main gap
between anode and cathode, discharging the capacitor C and producing a bright flash
of light. Operating with maximum rated anode voltage and a 4 uF capacitor |the
duration of the current discharge is approx. 4 to 5 microseconds at one third of peak
light output. The light duration is longer, approx. 20 microseconds.

When the trigger voltage between try and tr; is obtained from a controlled pulse
the frequency of flashing will be determined by the trigger pulse frequency.

Trigger Pulse. As noted on Page 2, the tube may be triggered in a variety of ways, some
of these are however likely to prove erratic and unreliable. The recommended method
of triggering is to apply a positive voltage to Trigger electrode No. 2 (trz) and a negative
pulse to Trigger electrode No. | (try).

The voltage applied to try is conveniently obtained by means of the potentiometer
chain R2, R3, shown in the diagram above, but must always be lower than the minimum
trigger voltage and should have a maximum value of about 70 volts.

To ensure reliable operation at all frequencies, the negative trigger pulse amplitude

(applied to Trigger Electrode |) should be at least 150 volts, with a width of 30 to 100
V. 2 Y microseconds at half amplitude. A suitable pulse may be derived by differentiation of
a pulse from a multivibrator. If a square pulse is used, the pulse width may be slightly
less (down to 20 microseconds).

The minimum values of trigger current quoted on Page | are for pulses of long
duration. For very short pulses high values of current may be necessary.

The duration of the trigger pulse is not critical, subject to the minimum quoted
above. However, the duration of the pulse must not exceed the time required for the
anode discharge capacitor to recharge to about 80 volts as, during deionization time,
pulses of greater length are liable to cause a second discharge when the anode reaches
80 volts. This second spurious discharge may cause loss of control and the tube will
flash at a repetition rate quite independent of the trigger pulse or the discharge may
be a glow discharge in the main gap with consequent serious deterioration of the cathode
A, (A glow discharge is characterised by a more diffused appearance and a less intense
colour than the required arc discharge).

Trigger Delay. In conventional circuits the delay in triggering the main gap after the
application of the trigger pulse is less than 40 microseconds. It is however dependent
on circuit conditions and low energy trigger pulses may lengthen the delay time, whilst
high energy pulses with normal circuitry can considerably reduce the delay time.
Issue 2.

Dec., 1961 Page 3. (Cont.)
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ENIO

Notes on Operation (Cont.)

Charging Resistor. The minimum value of charging resistor should be approx.
3,000 ohms, and must be rated for at least 8 watts dissipation.

Discharge Capacitor. This capacitor should be a good quality foil type,
preferably non-inductive. Electrolytic types are quite unsuitable.

The Discharge Capacitor value should be chosen in accordance with the recom-
mendation on Page |, dependent on the frequency range required.

In equipments required to operate over a wide frequency band, the complete range
is preferably covered in steps by switching different capacitor values in accordance with
the recommendations regarding the charging time in the last paragraph under the
heading ‘Trigger Pulse’ and in the

For maximum light output, the time constant of the discharge capacitor and its
charging resistance, must be such as to ensure a nearly complete recharge between
flashes. This requires that the time constant is not greater than about one third of the
flash interval (for a 969, recharge). At higher frequencies it may not be possible to
ensure such a complete recharge as, if the charging rate is faster than the valve recovery
(deionization) rate, a spurious discharge will occur. As noted under ‘Trigger Pulse’
this discharge may initiate a series of uncontrolled flashes quite independent of the
trigger pulse and at a higher repetition rate.

Anode Voltage. The operating anode voltage should be preferably in the range
300—340 volts. In frequency controlled operation when it is required to operate over
a wide range, a low impedance power supply is desirable to avoid large fluctuations of
the anode voltage and the voltage applied to try if this is obtained from a potentiometer
across the anode supply voltage.

Peak Anode Current. The peak anode current must be sufficient to ensure the
formation of an arc discharge which gives an anode-cathode volt drop of approximately
20 volts. If the peak anode current is low a glow discharge is probable and the volt
drop will then be around 70 voits which will result in permanent damage and serious
deterioration. A recommended minimum value of peak anode current is 2 amperes.

Mean Anode Current. The mean anode current may be calculated as follows:—

CVvf
I;(mean) ——————
1000
where C = discharge capacitor in pF.
V = voltage to which capacitor is charged at instant of triggering.
f = flash frequency per second.

Trigger Electrode/Cathode Connections. The tube must not be operated without
a DC. connection between each trigger electrode and cathode.

The circuit resistance between cathode and try and between cathode and tr; must
have a value of at least 1000 ohms in each instance., A resistance of the order of 100,000
ohms is recommended.

Page 4.
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ENIO
) TYPICAL DISCHARGE CHARACTERISTICS
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TYPICAL DISCHARGE CHARACTERISTICS
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SPECTRAL DISTRIBUTION OF VISIBLE LIGHT
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NOTES ON OPERATION—RECOMMENDED CIRCUITS

STROBOSCOPE.
0 10K
rww »
S6K.
2 EX;
10K
418 -lv. |f0m |

C — Discharge Capacitor (see pages | and 4)
B — Single Phase Bridge (4 Ferranti Silicon Rectifiers ZS74)
VI — Ferranti EN 10

‘(,é(("g) } — Ferranti ECC8I

A typical circuit using a multivibrator as frequency control is shown above The
frequency of operation is determined by the suitable choice of component values as

indicated. Thesquare pulses are differentiated by using a 1000 pF. capacitor with 100,000
ohm resistor.

The above circuit may require slight modification in practice to allow for such
variations as impedance of power supply, tolerances of components, etc. High im-
pedance power supplies result in large variations of the HT. line voltage as the
frequency is varied, and consequent variations in tr, voltage and pulse height at try.

The HT. voltage line during operation should preferably be in the range 300-330
volts.

RELAY CIRCUIT.

o]
e _ 230V. AC.
———O
RI 3300 ohms. Cl 3pFk
R2 100K ohms. C2 1000 pF.
R3 56K ohms. C3 O0-l pF.
R4 10K ohms. C4 8 uF.
R5 100K ohms. S External switch.
Ré6 100K ohms. V1 ENIO

The above circuit is for operation of an electro-magnetic relay in which triggering
is effected by closure of external contacts.

Closing of switch S causes a smgle flash, and operates an electro-magnetic relay
which should be inserted at the point ‘X’.

Page 8.
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STROBOSCOPIC LIGHT SOURCE

A neon filled cold cathode tetrode discharge tube designed for
use as a Stroboscopic Light Source. Operating frequency is
controlled by low voltage, low energy pulses. For some
applications it may be operated as a free running oscillator
with simple Resistance/Capacity control of frequency.

ENI5

PHYSICAL SPECIFICATION.

Base B9A/D.
Max. Seated Heught 54 mm. (2¢in.).
Max. Overall Length ... 65 mm. (24%in.).
Max. Diameter ... vee 222 mm. (Fin.).
Mounting Position Any.*

PIN CONNECTIONS.

Pin |—Trigger Electrode |. Pin 5—Anode.

Pin 2—Internal Connection. Pin 6—Cathode.

Pin 3—Trigger Electrode 2. Pin 7—Cathode.

Pin 4—Internal Connection. Pin 8—Trigger Electrode 2.
Pin 9—Internal Connection.

RATINGS (Absolute).

Max. Anode Voltage (Static) ... 440 volts.
Max. Anode Voltage (Operating) 375 volts.
Min. Anode Voltage (Operating) 45 230 volts.
{Max, Trigger Electrode No. 2 voltage 75 volts.
Max. Average Anode Current .. 80 mA.
Max. Discharge Capacitor 8 uF.
Min. Rerig, (k- ... 1000 ohms.
Min. Rerig, -k ... 1000 ohms.
CHARACTERISTICS.
§Trigger Voltage (V",g_ —trig. 2)
(Single Flashes) 80 to 130 volts.
1Trigger Electrode No. | Volr.age
(Stroboscopic Operation) ... =150 volts
(min.).
Max. Flashing frequency 250 per sec.

TYPICAL OPERATION (As Stroboscopic Light Source).

DC supply Voltage 300 volts.
fTrigger Pulse amplltude (Vmg ,) wo =150 volts.
{Trigger Electrode No. 2 voltage (Vmg 2) 70 volts.

**Charging Resistor 3000 ohms.

Discharge Capacitor.

6—40 f.p.s. 4 uF.
40—50 f.p.s. 3 uF.
50—75 f.p.s. 2 1F.
75—140 f. s. | wF.

140—200 f.| 075 wF.

200—250fp.s. 0-5 pF.

*A position between horizontal or vertically base up is preferred.
$Positive to Cathode.
§Trigger Electrode No. | negative to Trigger Electrode No. 2.
tNegative to Cathode.

**Of suitable wattage. For most applications a readily available
small vitreous enamel type rated at |4 watts is satisfactory.

Base
Connections

Underside View
of Base

22:2
DIA.

oy

Eerranli
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NOTES ON OPERATION.
The basic circuit for operation of this tube is shown in the diagram below.

The capacitor Cl (Discharge capacitor), connected between anode and cathode is
charged through a resistor R4 (Charging resistor). A voltage of sufficient amplitude
applied between the two trigger electrodes try and trz will initiate a glow discharge
between these electrodes, which will cause breakdown between anode and cathode,
discharging the capacitor Cl and producing a bright flash of light.

R4 “+
AN )
R2
tr.,
Ery 4 m=ci
RI R3
- o =
<+
2

The recommended method of triggering is to apply a positive voltage to trigger
electrode No. 2 (trz) and a negative pulse to trigger electrode No. 1 (try).

The voltage applied to trz is conveniently obtained by means of the potentiometer
chain R2, R3, shown in the diagram above, and should have a value of about 70 volts.
(max. 75 volts).

Trigger Pulse. To ensure reliable operation at all frequencies, the negative
trigger pulse should be steep fronted with amplitude of at least 150 volts, and a width of
30 to 100 microseconds at half amplitude. A suitable pulse may be derived by differen-
tiation of a pulse from a multivibrator or Miller circuit. If a square pulse is used, the
pulse width may be slightly less.

The duration of the pulse must be limited to the time required for the capacitor
to recharge to about 80 volts, as during deionization time, pulses of greater length are
liable to cause a second discharge when the anode reaches 80 volts, or to initiate a glow
discharge in the main gap with consequent serious deterioration of the cathode. (A
glow discharge is characterised by a more diffused appearance and is of a less intense
colour than the required arc discharge).

Discharge Capacitor. This should be chosen in accordance with the recommen-
dation on Page |, dependent on the frequency range required.

Charging Resistor. The minimum value of charging resistor should be approx.
3,000 ohms, and must be rated for the appropriate dissipation. For maximum light out-
put it is essential-to ensure a nearly compiete recharge of the capacitor between flashes
The time constant should be not greater than about one third of the flash interval (for a
969, recharge). At the higher operating frequencies it may not be possible to ensure
such a complete recharge, as a spurious discharge will ocucr as the charging rate is faster
than the valve de-ionisation time. This discharge may in turn initiate a series of uncon-
trolled flashes, quite independent of the trigger pulse and at a higher repetition rate.
cS’uit;ab'Le values of discharge capacitor and charging resistance are given on Page | of this

ata sheet.

Anode Voltage. The operating anode voltage should be preferably in the range
300—330 volts. A low impedance power supply is desirable to avoid large fluctuations
of the anode voltage and tr; voltage over the frequency range.

Mean Anode Current. The meananode current may be calculated as follows:—

Vi
Ia (mean)=—— mA.
1000

where C = discharge capacitor in wF.
V = voltage on discharge capacitor at instant of triggering.
f = flash frequency per second.

Trigger Electrode/Cathode Connections. The tube must not be operated
without a D.C. connection between each trigger electrode and cathode. The circuit
resistance between cathode and try and between cathode and trz must have a value of at
lemdle%oo ohms in each instance. A resistance of the order of 100.000 ohms is recom-
mended.

Page 2.
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FERRANTI
COLD CATHODE TETRODE

A miniature cold cathode gas filled tetrode. It is an arc
discharge valve. The cathode is designed for pulse operation
and is capable of passing up to 250 amperes peak. It is equally
suitable as a stroboscopic light source or for relay applications
where high peak current, short duration, pulses are required.

EN30

PHYSICAL SPECIFICATION.

Base : B7G.

Max. Seated Helghc 70 mm.
Max. Overall Length ... 77 mm.
Max. Diameter ... 19 mm.

Length of arc
Mounting Positian

PIN CONNECTIONS.
Pin |—Trigger Electrode |I.

22 mm (approx.)
Any.

Pin 5—Cathodey
Pin 6—I1.C

Pin 2—I.C. 3

Pin 3—I.C. Pin 7—Trigger Electrode 2.

Pin 4—Cathodef Top Cap—Anode.
RATINGS.

Maximum Anode Voltage (Static) 440 volts.

Maximum Anode Voltage (working) ... 400 volts.

Minimum Anode Voltage (working) ... 250 volts.

Peak Inverse Anode Voltage 350 volts.

Max. Mean Anode Current ... 50 mA.

Maximum Average Current ... 10 mA.

Minimum Rep—k . 1000 ohms.

Minimum Rep,—k 1000 ohms.
CHARACTERISTICS.

iStatic Trigger Voltage (trz to tri) 80-130 volts.1
Max. Repetition Frequency 250 per sec.

Min. Trigger Current required at V, 400 50 pA.
Min. Trigger Current required at y, 250 300 pA.

§Peak Anode Current The discharge of a | wF capaci-

Peak Luminous Intensity U tor charged to 330V. gives

Flash Duration a peak anode current of
approx. 150 amp. and a
Peak Luminous Intensity of
approx. 270 candelas with a
flash duration of |5 micro-
seconds at half the peak
light output.

Less than 40 microseconds,
dependent on circuit con-
ditions. W.ith higher en-
ergy pulses the delay time
can be considerably reduced

Delay Time

TYPICAL OPERATION as Stroboscopic Light Source :
Anode Supply Yoltage ... 300-330 volts DC.

**Trigger Electrode No. 2 Voltage 70 volts.
f1Trigger Pulse Amplitude (V¢r,) 150 volts min.
Charging Resistor ... 6000 ohms.
Discharge Capacitor for operation
at  6-35c.p.s. DE
30-50 c.p.s. b5 k.
45-80 c.p.s. | wF.
80-150 c.p.s. 0-5 uF.
140-250 c.p.s. 0-3 fF

For basic circuit and further information refer to
““‘Notes on Operation’’ on Pages 3 and 4

Base
Connections
Underside View
of Base

65

=

g 3

*Vertically base up or horizontally is preferred.

¥The cathode circuit should be connected to both pins 4 and 5.

1The limits quoted are to cover production variations, and
refer to the triggering voltage for a low rate of change of
electrode voltages, with tri negative to trz. For pulse opera-
tion a higher trigger voltage is generally necessary.

See under ‘‘Typical Operation.””

§A minimum peak current of 5 amp. is recommended. This
ensures the formation of an arc discharge with an anode-
cathode volt drop of approx. 20 volts. If the peak current is
less than 5 amps. a glow discharge is likely to form with a volt
drop of 70 volts which may result in permanent damage to
the valve.

**At instant of triggering.
11V, negative with respect to cathode.

All dimensions
shown are in
millimetres
(max.).
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EN30

AVERAGE STATIC TRIGGER CHARACTERISTICS

CURVE (3) ANODE VOLTAGE = 250 ’3‘00
@ . . =300—% 5 ~~
) = . =400 S N
NISO A \B
> /

—~
s
-

E @) D

J_?Kh

It should be noted that the above quadrant diagram is for an average EN30
and due allowance should be made for trigger voltage tolerance (see pagel).

The area enclosed by the loops is an area of non-conduction. If the vector
sum of the voltages on the two trigger electrodes lies within the loop the vaive
will not fire. Any change of either or both of these voltages which causes the
vector sum to fall outside the loop will trigger the valve.

For pulse operation it is usually necessary to ensure that the pulse has a
sufficient excess voltage (See under ‘‘Trigger Pulse’’ on page 3.)

As the triggering impulse carries the vector sum of the applied voltages
outside the loop the point at which it crosses the loop indicates the manner in
which the valve is triggered as follows :—

Between AB Trigger Electrode 2 to Cathode Breakdown.
BC Trigger Electrode | to Cathode Breakdown.
CD Trigger Electrode | to Trigger Electrode 2.

Breakdown.
DE Cathode to Trigger Electrode 2 Breakdown.
EF Cathode to Trigger Electrode | Breakdown.
FA Trigger Electrode 2 to Trigger Electrode |
Breakdown.

The most reliable operation is ensured by triggering between trz and try,
i.e., between Fand A.

Page 2
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EN30

NOTES ON OPERATION.

The basic circuit for operation of this tube is shown below :(—

R4 o
AANV 2"
R2
tr,
try cl
RI R3
o— : —o- <

The capacitor Cl (Discharge capacitor), connected between anode and
cathode is charged through a resistor R4 (Charging resistor). A voltage of

“ sufficient amplitude applied between the two trigger electrodes try and trz will

initiate a glow discharge between these electrodes, which will cause break-
down between anode and cathode, discharging the capacitor Cl and producing
a bright flash of light. The current duration of this discharge is of the order of 5
microseconds, with a peak current up to 250 amperes. The light duration is
longer, approximately 20 microseconds at half peak light output, operating
with maximum anode voltage.

When the trigger voltage between try and trz is obtained from a con-
trolled pulse the frequency of flashing will be determined by the trigger pulse
frequency.

The following points should be noted in designing equipment incorpo-
rating EN30.

Trigger Pulse. Whilst as noted on page 2, the tube may be triggered
in a variety of ways some of these are likely to be erratic and unreliable. The
recommended method of triggering is to apply a positive voltage to trigger
electrode No. 2 (trz) and a negative puise to trigger electrode No. | (tri).

The voltage applied to trz is conveniently obtained by means of the
potentiometer chain R2, R3, shown in the diagram above, but must always be
lower than the minimum trigger volitage and should have a maximum value
of about 70 volts.

To ensure reliable operation at all frequencies, the trigger pulse amp-
litude should be at least 150 volts, with a width of 30 to 100 microseconds at
half amplitude ; a suitable pulse may be derived by differentiation of a square
pulse from a multivibrator. If a square pulse is used, the pulse width may be
slightly less (down to 20 microseconds).

The minimum values of trigger current quoted on page | are for pulses
of long duration. For short pulses higher values of current are necessary.

The duration of the triggering pulse is not critical, subject to the min-
imum quoted above, but certain factors should be noted. The duration of the
puise must be limited to the time required for the anode discharge capacitor
to recharge to about 80 volts as, during deionization time. pulses of greater
length are liable to cause a second discharge when the anode reaches 80 volts,
or to initiate a glow discharge in the main gap with consequent serious de-
terioration of the cathode. (A glow discharge is characterised by a more
diﬂusec)l appearance and is of a less intense colour than the required arc dis-
charge).

page 3
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Discharge capacitor, This should be chosen in accordance with the
recommendation on Page |, dependent on the frequency range required.

In equipments required to operate over a wide frequency band, the whole
range of frequency is preferably covered in steps by switching different cap-
acitor values.

Charging resistor. The minimum value of charging resistor should be
approx. 6,000 ohms, and must be rated for 8 watts minimum dissipation.

For maximum light output, the time constant of the discharge capacitor
and its charging resistance, must be such as to ensure a nearly complete re-
charge between flashes. This requires that the time constant is not greater
than about one third of the flash interval (for a 96% recharge). At higher
frequencies it may not be possible to ensure such a complete recharge as, if
the charging rate is faster than the valve recovery rate, a spurious discharge
will occur. This discharge may in turn initiate a series of uncontrolled flashes,
quite independent of the trigger pulse and at a higher repetition rate. Suit-
able values of discharge capacitor and charging resistance are given on Page |
of this data sheet.

Anode voltage. The operating anode voltage should be preferably
in the range 300—330 volts. In frequency controlled operation when it is
required to operate over a wide frequency range, a low impedance power
supply is desirable to avoid large fluctuations of the anode voltage and also of
course the trz voltage in conventional circuit.

Mean anode current. The mean anode current may be calculated as

follows :—
CVvf
Iy (mean)=—— mA

where C = discharge capacitor in wF.

V = voltage on discharge capacitor at instant of triggering.
f = flash frequency per second.

Trigger Electrode/Cathode C i The tube must not be
operated without a D.C. connection between each trigger electrode and
cathode.

The circuit resi between cathode and try and between cathode and

trz must have a value of at least 1000 ohms in each instance. A resistance of
the order of 100,000 ohms is recommended.

Additional circuits shown on NSP2 data sheets may be adapted to
EN30 operation by modification of circuit values in accordance with the
foregoing notes.

page 4
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FERRANTI
COLD CATHODE TETRODE

Type EN40 is a cold cathode tetrode gas discharge valve inten-
ded for use as a stroboscopic light source, particularly in appli-
cations employing photographic recording.

The light emitted is “‘whitish’’ in colour and of high actinic
value.

Operation can be controlled by pulses of low energy.

PHYSICAL SPECIFICATION.

Base Iinternational Octal.
Max. Seated Height 89 mm. (3%in.).
Max. Overall Length ... 103 mm. (4+5in.).
Max. Diameter Base 32 mm. (1%in.).
Length of Arc ... 24 mm. ($8in.).
Mounting Position Any.*

PIN CONNECTIONS.

Pin |—No connection. Pin 5—Trigger No. I.
Pin 2—No connection.  Pin 6—No Pin.

Pin 3—Anode. Pin 7—No connection.
Pin 4—Trigger No. 2. Pin 8—Cathode.
RATINGS.

Maximum Anode Voltage (Static) 440 volts.
Maximum Anode Volitage (working) 350 volts.
Minimum Anode Voltage (working) 250 volts.

Peak Inverse Anode Voltage ... 300 volts.
Maximum Mean Anode Current 100 mA.
Maximum Average Grid Current 10 mA.

CHARACTERISTICS.
T1Static Trigger Voitage (trz to tri)  70-120 volts.

Maximum Flashing Frequency 150 per sec.
ftPeak Anode Current ... 250 amps.
Minimum Trigger Current required :—
Vo = 350 50 pA.
Va = 250 300 pA.
TYPICAL OPERATION.
DC Supply Voltage 300-330 volts.
{Trigger Electrode No. 2
Voltage (V¢r,) 50 volts.
§Trigger Pulse Amplitude (V¢r,) 150 volts.
Charging Resistor - ... 3500 ohms.
Discharge Capacitor for operation
at 635 c.p.s. 4 uF.
30-50 c.p.s. 3 uF.
45-80 c.p.s. 2 uF.
80-150 c.p.s. ... | wF.
For further information refer to ‘‘Notes on Operation”’

overleaf.

*Vertically base up or horizontally preferred.

TA minimum peak current of 5 amps. is recommended. This
ensures the formation of an arc discharge with an anode-
cathode volt drop of approx. 20 volts. If the peak current is
less than 5 amps. a glow discharge is likely to form with a volt
drop of 70 volts which may result in permanent damage to
the valve.

fttr1 negative with respect to trz. The limits quoted refer to
operation with a trigger voltage having a low rate of change.
For pulse operation a higher trigger voltage is generally neces-
sary.

fAt instant of triggering.

§V¢r, negative with respect to cathode.

Base
Connections

Underside View
of Base

IR

Dimensions

shown are in

millimetres
(max.)
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NOTES ON OPERATION.

The basic circuit for the operation of this valve is shown below. A capacitor Cl
is connected across anode and cathode and charged through a series resistance RI.
If a sufficient voltage is now applied between electrodes tri and trz to initiate a glow
discharge, this will cause breakdown of the main anode to cathode gap. The capacitor
Cl discharges within a few microseconds, and the valve emits a bright flash of light
of similar duration.

RI
AAAA ,_t
vy e
-
<D
<h
tr

4]

AAAA

The recommended triggering method is to apply a positive voltage from the
potentiometer R3-R4 to trz, and a negative pulse to try, the flashing frequency being
controlled by the pulses on tri.

A suitable triggering pulse for tri may be derived by differentiating a square pulse
to give a pulse of 150 volts or higher, with a width of approximately 30-100 micro-
seconds at half amplitude. Alternatively, square pulses of approximately 200 volts,
with widths of 20-400 microseconds may be used.

The duration of the pulse must be limited to the time required for the anode
discharge capacitor to recharge to about 80 volts as, during de-ionization time, pulses
of greater length are liable to cause a glow discharge in the main gap with consequent
serious deterioration of the cathode, or to initiate 2 second discharge when the anode
reaches 80 volts. This discharge may in turn initiate a series of uncontrolled flashes
quite independent of the trigger pulse and at a higher repetition rate.

(A glow discharge is characterised by a more diffused appearance and is of a less
intense colour than the required arc discharge.)

For short pulses, higher values of initiating currents are required than those quoted
in the specification.

For maximum light output, the time constant of the discharge capacitor and its
charging resistance must be such as to ensure a nearly complete recharge between
flashes. This requires that the time constant is not greater than about one third of
the flash interval (for a 969, recharge). At higher frequencies it may not be possible
to ensure such a complete recharge as, if the charging rate is faster than the valve
recovery rate, a spurious discharge will occur as indicated above.

Suitable values of discharge capacitor and charging resistance are given under
““Typical Operation’’ overleaf.

The mean anode current may be calculated as follows :(—
Cvi

la (mean) = 1600 mA.
where C = discharge capacitor in uF.
V = voltage on discharge capacitor at instant of triggering.
f = flash frequency per second.

In equipments which operate over a wide frequency band, the whole range of
frequency is preferably covered in steps by switching different capacitor values in
accordance with the recommendations regarding charging time.

The circuit resistance connected between cathode and tr; and cathode and trz
must have a value of at least 1000 ohms.

Page 2
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STROBOSCOPIC LIGHT SOURCE

A xenon filled cold cathode arc discharge tube designed for
use in stroboscopic applications at frequencies up to 400 c/s.
It emits a white light.

ENS55

~

Issue 2.
Jan., 1962.

PHYSICAL DETAILS.

Base BI2A (Duodecal)
Max. Seated Height 127 mm. (5 in.
Max. Overall Length ... 140 mm. (5% in. )
Max. Diameter (over base) 37 mm. (132 in.).
Mounting Position Any.

BASE CONNECTIONS.

Pin |1—No Connection. Pin 7—No Connection.
Pin 2—Cathode. Pin 8—No Pin.
Pin 3—No Pin. Pin 9—No Pin.
Pin 4—No Pin. Pin 10—Anode.
Pin 5—No Pin. Pin | |1—No Connection.
Pin 6—Trigger. Pin 12—No Connection.
RATINGS.
(All maximum ratings are ‘absolute’).
Max. Anode Voltage (D.C. Static) ... 1000 volts.
Max. Anode Voltage (working) 900 volts.
Min. Anode Voltage (worklng) 700 volts.
*Max. Dissipation .. 20 watts.
Max. Discharge Capacntor 6 wuF.
TMin. Charging Resistor (I2—ISO c 8). se 8 kQ
50-400 ¢/ s) 11 kQ
Max. Operating Frequency 400 c/s.

CHARACTERISTICS.

i*Trigger Voltage ... .o 2 to 4 kV.
§Typical Peak Luminous Intensnty ... 140,000 Candelas.
§Typical Flash Duration at } peak ... 25 to 30 usec.

For Peak Luminous Intensity and Flash Duration
for other operating conditions see graphs on Pages
4and 5

*See Notes on Operation—Page 6.

+For stroboscopic operation these resistors should be rated
for 25W. dissipation.

iPeak pulse voltage.
§Va = 900 C = 6uF.

Underside View of base
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TYPICAL OPERATION.

For repetitive flashing operation the following circuits are suitable for use
in conjunction with a variable frequency pulse generator to control the
flash frequency.

For stroboscopic equipment the initiating controlled frequency pulse app-
lied to the trigger of the EN10 or fed to the control grid of the EL8I in
the circuits below may be derived from a multivibrator circuit (as des-
cribed in the EN10 data sheet) or other hard valve pulse generator circuit.

(1) For operation at frequencies from 5 to 250 ¢/s. The trigger pulse voltage
may be satisfactorily derived from a trigger circuit using a ‘NEOSTRON’
type tube (EN10) as illustrated in Fig. |. The controlled frequency pulse
which is applied to the trigger electrode of the ENI0 determines the flash
frequency of the EN55. Further information on the operation of this circuit
is contained in the ENI0 data sheets.

300-350v 3K 8w 8K
=

+ 850V

0 IuF 25w

ENID
C (SEE BELOW)

1I000pF
== ! I IOK
ISOVV
“—PuLsE
" g - Y » ~A- . -
PULSE ‘l-
TRANSFORMERY 4%
PT5é&
Fig. |
Recommended values of C:—
5-25¢/s ... 3 uF.
25-50 c/s... 15 uF.
50-150 c/s 0-75 uF.
150-250 ¢/s 0-5 uF.

(2) For frequencies above 250 c/s it is desirable to use a hard value trigger cir-
cuit. A suitable circuit is shown below (Fig. 2).

1K
+900v

25w
-ve BiAS [@F
=]
v

Fig. 2
Recommended values of C —
250-400 c/s 0-25 uF.

A simple air cored or ‘‘ferrox’’ cored choke with an inductance of approx-
imately 5 mH and adequate insulation will be suitable.

Page 2.
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ENS55

SPECTRAL CHARACTERISTICS

DISTRIBUTION OF LIGHT OUTPUT OVER THE VISIBLE SPECTRUM
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TYPICAL FLASH CHARACTERISTICS
at 50 flashes per sec.

LUMINDUS INTENSITY (MEGA LUMENS).
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TYPICAL FLASH CHARACTERISTICS
/ \ Single Flash Operation
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NOTES ON OPERATION.

Discharge Capacitor. Should be a good quality paper type with
sufficient working voltage continuous rating preferably non-inductive and
designed for high current pulse operation.

Discharge Energy. It is important to ensure that the energy dissipated
in the tube does not exceed the maximum rating given on page |.
Over-running the tube even for very short periods may cause permanent
damage, resulting in erratic operation particularly at the higher frequen-
cies, and/or shortened life.

Trigger Voltage. The trigger voltage is the peak pulse voltage.

Connecting Leads. Because of the very high peak current of the discharge
all the leads in the discharge path connecting the capacitor with anode
and cathode should be of heavy gauge and as short as possible in order to

ensure the maximum discharge energy.

Flash Duration. The duration of the light flash with a 4 pF. capacitor
charged to 800 volts is approximately 15-20 microseconds at } of the peak
luminous intensity. Higher energy discharges will lengthen the duration
of the discharge and lower energy discharges are shorter. (See graphs
on Pages 4 and 5).

WARNING. The use of high voltages and capacitances constitutes a
hazard and care should be taken in operating or repairing any equipment
incorporating these tubes.

Page 6.
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Eerranti

STROBOSCOPIC LIGHT SOURCE

A gas filled cold cathode arc discharge lamp intended primarily
for use as a stroboscopic Ii_ght source for frequencies of up to

250 c/s. It emits a white light.

EN60

PHYSICAL DETAILS.
Base
Max. Overall Height
Max. Diameter
Mounting Position

RATINGS (Absolute).
Max. Anode Voltage
Min. Anode Voltage

*Max. Dissipation ...

Max. Discharge Capacitor
Max. Flashing Frequency

CHARACTERISTICS.

tTrigger Voltage ...
Peak Luminous Intensity

TYPICAL OPERAT!ON.
D.C. Supply Voltage

Charging Resistor:—
Up to 150 ¢/s. ...
150 to 250 c/s. ...
Discharge Capacitor:—
0—25 c/s.

Min. Charging Resistor ...

Small Edison Screw Type.
127 mm. (5 ins.).

29 mm. (Il Fins.).

Any.

900 volts.

650 volts.

25 watts.
3kQ
10 uF.
250 ¢/s.

2 to 4 kV.

The discharge of a I0uF.
capacitor charged to 800
volts produces a flash with
peak luminous flux of
approx. 900,000 lumens.

750 volts.

wvw
ow
xx
e} o]

oO—wo
GO o
FEFF

MM

A typical circuit of a Stroboscope for operation up to
250 c¢/s in four ranges is shown overleaf.

*See Notes on Operation overleaf.

1The Peak Pulse Voltage. A suitable Pulse Transformer is

Ferranti type PT56.

L 29 MAX,
|
L _9SMIN_, I
A l
ANODE | ‘
e |
T |
122
ts
TRIGGER
1SS M
82
t3
I
|
Je L0
CATHODE

All dimensions
shown are in
Millimetres
(max.).
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EN60

Typical Operation (Cont.)

FOUR RANGE STROBOSCOPE.

The circuit below is for a Stroboscope covering frequencies from approx. 8 c/s.
to 250 c¢/s in four ranges. Switches S|, S2, S4 and S5 are preferably ganged.
Switch S3 is included to switch off the flash unit whilst keeping the multivibrator
synchronising pulse generator running in order to avoid frequency drift during
warming up periods.

sS4 +750v

ci fe3lcs[cT] ca Jcelcalc2 2,
N L I o
...... |
C [~ = <cis ¥ cio
SRIT-f— SRS R7[ K =
vi ve
<3 <1
\;\.Ias \,\'ab R8
N e i
= GANGED.
422
TI
VI Ferranti Valve Type ECC8I.
V2 Ferranti Valve Type ENI0.
V3 Ferranti Valve Type EN60.
Tl Ferranti Pulse Transformer Type PT56.
RI Q Cl 25 pF
R2 47 kQ C2. 25 uk.
R3 50 kQ €3 ¢ pk
R4 50 kQ C4 | uF.
RS ) . C5 03 uF.
RG | 2 x 100 kQ—Ganged Cé 03 uF.
R7 100 kQ C7 -0l uF.
R8 100 kQ C8 -0l pF.
R9 5 kQ8W. c9 8 uF.
RIO 56 kQ 5W. clo 2 pF.
RI1 10 kQ 5W. Ccll 6 uF.
RI2 100 kQ ci2 3 uF.
RI3  3-3 kQ 25W. Cli3 ' |:5ukf.
RI4 5-0 kQ 25W. Cl4 0-5uF.
CI15 1000 pF
Page 2.
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TYPICAL FLASH CHARACTERISTIC
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TYPICAL PEAK LUMINOUS FLUX

LUMINOUS FLUX (MEGA-LUMENS)
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FERRANTI
SATURATED EMISSION DIODE

A directly heated tungsten filament diode, intended for
operation with temperature limited emission. The large
change in anode current resulting from a small change in
filament voltage, and the stability of the valve, make it suit-
able for use as a control in stabiliser circuits.

GEI0

PHYSICAL DETAILS.

Base International Octal.
Max. Overall Length 81 mm. (37%in.).
Max. Seated Height 65 mm. (27%in.).

Max. Diameter . 33 mm. (I-%in.).
Mounting Position Any.

BASE CONNECTIONS.
Pin |—Not connected. Pin 5—Anode.

Pin 2—Filament. Pin 6—Not connected.

*Pin 3—Jumper.
*Pin 4—Jumper.

Pin 7—Filament.
Pin 8—Not connected.

RATINGS.

Max. Filament Voltage ...
Max. Anode Voltage

Min. Anode Voltage to ensure

saturation

CHARACTERISTICS.

Filament Current (at | -8 volts)
Anode Current

(at Vf = 18, V5 = 500) ...

TYPICAL OPERATION.

Anode Current (saturated)
Filament Voltage

Filament Current
Minimum anode voltage
Maximum anode voltage

| -8 volts.
500 volts.

100 volts.

330 mA.

0:65 mA.

0:3 mA.

| -65 volts (approx.).

320 mA. (approx.).
100 volts.
500 volts.

*The “‘jumper’’ link in the base is a short circuit between
pins 3 and 4 and with suitable circuit connections operates
as a switch to render the equipment inoperative when the

valve is removed from its holder.

Base
Connections

Underside View
of Base

-
P

Upin

33—

All dimensions
shown are in
millimetres
(max.)

FERRANTI
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Issue 2
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FERRANTI
COLD CATHODE TRIODE

A gas-filled cold cathode Triode of miniature dimensions,
designed for use as a Relay Valve.

GKI0

PHYSICAL DETAILS.

Base B7G.

Max. diameter (glass envelope) 19 mm. (%in.).
Max. seated height 48 mm. (1Zin.).
Max. overall length 54 mm. (24in.).
Mounting position Any.

BASE CONNECTIONS.
Pin |—Anode. Pin 4—Trigger.
Pin 2—Internal Connection. Pin 5—Internal Connection.
Pin 3—Cathode. Pin 6—Internal Connection.
Pin 7—Cathode.

CHARACTERISTICS.

Nominal Trigger Voltage .
Anode-Cathode Gap Volt Drop
Trigger-Cathode Gap Volt Drop

80 volts.
75 volts (approx.).
70 volts (approx.).

i§Min. Transfer Current ... 10 pA.
Recovery Time N 800 p.Secs. (approx.).

RATINGS.
Max. Anode Voltage 150 volts DC.
Max. Peak Anode Current 30 mA.
Max. Mean Anode Current ... 75 mA.
Max. Trigger Current ... 500 pA.
TYPICAL OPERATING CONDITIONS.
*Anode Voltage 135 volts DC.
TStatic Bias (positive) 55 volts DC.
Transfer Current 4 pA.
Trigger Pulse Amplitude 50 volts.

At Va—135.

§10 microamperes is the minimum current to ensure inter-
changeability and reliable operation during life, but transfer
currents on individual valves may be considerably lower.

*The anode supply switch should be shunted by a resistor of
approximately 30 megohms to prevent surge effects which
would cause the valve to fire on switching.

Base
Connections

Underside View
of Base

All dimensions
shown are in
millimetres (max.).
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R.857 ' V GK32
FERRANTI GK33

COLD CATHODE TRIODES

Gas filled valves of miniature dimensions designed for use as
Relay Tubes. These valves are intended for pulse operation
with a low duty cycle.

PHYSICAL DETAILS.
GK32 GK33

Base None.
—3 Max. Diameter (glass envelope) 155 mm. 15-5 mm.
Max. Overall Diameter ... 255 mm. 21 -5 mm.
Max. Overall Length ... 515 mm. 42 mm.
Mounting Position Any.
A On Type GK32 the electrodes are brought out to CT.I|
J caps in order to permit mounting in standard clips.

Type GK33 is fitted with flexible leads and is intended
to be wired in to the equipment.

On both types the grid is brought out to a side connec-
tion and the anode is indicated by a red band.

RATINGS.
= Max. Anode Voltage ... 140 volts DC.
Max. Peak Anode Current 20 mA.
Max. Grid Current 500 pA.

CHARACTERISTICS.

*Trigger Voltage ... ... 85-98 volts DC.
**Min. Transfer Current ... 10 pA.
> Average Recovery Time I millisec.

TYPICAL OPERATION.

tAnode Voltage ... 135 volts DC.
}Static Bias (positive) ... 80 volts DC.
Transfer Current 22 pA.
Volt Drop across Valve ... 80 volts (approx.).
-> §Trigger Pulse Amplitude ... <20 volts.
- CAPACITANCES.
Cok 0-6 pF.
CEN o s s OEI2pE
Cag 0-1 pF.
*At Va=135,
**|0 microamperes is the minimum current to ensure inter- . .
changeability and reliable operation, but transfer currents All dimensions

shown are in

- S millimetres

1The anode supply switch should be shunted by a resistor of (nom.).
approximately 30 megohms to prevent surge effects which
would cause the valve to fire on switching.

fAlternatively the static bias may be obtained by connecting
the grid to the anode supply voltage through a high resistance
of the order of 1000 megohms. Under these conditions the
valve will respond to trigger signals of very low amplitude
and consistent operation by the same signal can be ensured
from valve to valve.

on individual valves may be considerably lower.

§For operation by pulses of very short duration it is usually
necessary to increase the pulse amplitude.

These valves were formerly designated K32 and K33.

Issue 3
Dec.,1955
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FERRANTI
COLD CATHODE TRIODES

Gas filled valves of miniature dimensions designed for use
as Relay Tubes.

GK40

GK4l

PHYSICAL DETAILS.

GK40 GK4l1
Base None.
Max. diameter (glass envelope) 155 mm. 15-5 mm.
Max. overall width . 25-5mm. 215 mm.
Max. overall length 52 mm. 42 mm.
Mounting position Any.

On Type GK40 the electrodes are brought out to caps in
order to permit mounting in standard clips.

Type GK4| is fitted with flexible leads and is intended
to be wired in to the equipment.

On both types the grid is brought out to a side connec-
tion and the anode is indicated by a red band.

RATINGS.
Max. Anode Voltage ... 140 volts DC.
Max. Peak Anode Current 20 mA.
Max. Grid Current 500 pa.

CHARACTERISTICS.

*Trigger Voltage ... ... 79-85 volts DC.
**Min. Transfer Current ... ua.
Average Recovery Time | -5 milliseconds.

TYPICAL OPERATION.

tAnode Voltage ... 135 volts DC.
}Static Bias (positive) ... 70 volts DC.
“Transfer Current - | pA.
Volt Drop across Valve 73 volts approx.
§Trigger Pulse Amplitude ... <20 volts.

CAPACITANCES.

c P 2 8
cEK o oldpR
Cog v UL 0epR.

*At V=135,

**4 microamperes is the minimum current to ensure inter-
changeability and reliable operation, but transfer currents
on individual valves may be considerably lower.

FThe anode supply switch should be shunted by a resistor of
approximately 30 megohms to prevent surge effects which
would cause the valve to fire on switching.

jAlternatively the static bias may be obtained by connecting

the grid to the anode supply voltage through a high resistance
of the order of 1000 megohms. Under these conditions the
valve will respond to trigger signals of very low amplitude
and consistent operation by the same signal can be ensured
from valve to valve.

§For operation by pulses of very short duration it is usually
necessary to increase the pulse amplitude.

These valves were formerly designated K40 and K4I.

All dimeasions
shown are in
millimetres

RRANTI
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FERRANTI
TRIODE THYRATRON

GLlI

Type GLI is a Mercury-Argon Triode Thyratron with a directly

heated oxide coated cathode.

PHYSICAL DETAILS.

Base
Top Cap ...

Max. Overall Length
Max. Seated Height
Max. Bulb Diameter
Mounting Position

BASE CONNECTIONS.

International Octal.

Type CT2 with
ceramic collar.

175 mm. (63%ins.).

161 mm. (64%ins.).
530 mm. (24%ins.).

Vertical Base Down.

Pin | ¥ Pin 5—No Pin.
Fil £

Pin 2 f Filamen Pin 6—No Pin.

Pin 3—No Pin. Pin7 ’ *

Pin 4—Control Grid.  Pin 8 } Filamene

Top Cap—Anode.

RATINGS—Absolute Ratings.

Filament Voltage
Filament Current o
Max. Peak Anode Voltage
Forward
Inverse
Max. Peak Anode Current
Max. Mean Anode Current
Max. Instantaneous Grid Current
Min. Heating Time o
Max. Power Supply Frequency
Temperature Range

2-5 volts.
7 -0 amps.

1250 volts.
1250 volts.

60 amps.

-5 amps.

50 mA.

15 secs.

400 c/s.

-55°C to-+80°C.

Max. Negative Control Grid Voltage

Before Conduction
After Conduction

ELECTRICAL CHARACTERISTICS.

Peak Voltage Drop
Control Characteristics :
DC Anode Voltage 26

500 volts.
12 volts.

16 volts.

500 1250 volts.

DC Grid Voltage 0 -4-0 -6-8volts.
Min. Grid Circuit Resistance 1000 ohms.
INTERELECTRODE CAPACITANCES :
Grid to Anode 1 -8 pF.
Grid to Filament 5-8 pF.

*It is essential to connect one side of the filament supply to
both pins | and 2, and the other side to both pins 7 and 8.

All dimensions
shown are in
millimetres.

(max.)

FERRANTI LIMITED, Electronics Dept., Gem Mill, Chadderton, Oldham, Lancs.
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CRITICAL CONTROL GRID VOLTAGE
CHARACTERISTIC
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FERRANTI
COLD CATHODE TETRODE

A gas-filled cold cathode arc discharge valve, designed for
pulse operation. It is capable of passing a discharge current
of the order of 250 Amperes peak, and is particularly suitable
for Electronic Relays and Controls when short duration high
peak current pulses are required.

PHYSICAL SPECIFICATION.

Base
Max. Seated Helght
Max. Overall Length

International Octal.
100 mm. (34Zin.).
114 mm. (43in.).¢
33 mm. (I %in.

Max, Base Diameter )

Top Cap Type CTI (%in. dia.).

Mounting Posmon Any.
BASE;CONNECTIONS.

Pin |—No connection.  Pin 5—Trigger Electrode No. I.

Pin 6—No Pin
Pin 7—No connection.
Pin 8—Cathode.

Pin 2—No connection.
Pin 3—No connection.
Pin 4—Trigger Elec-

trode No. 2. Top Cap—Anode.
RATINGS.
Maximum Anode Voltage (Static) 550 volts.
Maximum Anode Voltage (working) ... 450 volts.
Minimum Anode Voltage (working) ... 320 volts.
Peak Inverse Anode Voltage 500 volts
Max. Mean Anode Current 90 mA.
Maximum Average Grid Current 10 mA.
Max. Discharge Capacity 16 pF.

CHARACTERISTICS.

*Static Striking Voltage (trz to tr1)  90-140 volts.
Max. Repetition Frequency 50 per sec.
Min. Trigger Current required at V, 450 50 pA.

Min. Trigger Current required at Va320 100 pA.
fPeak Anode Limits | A peak anode current of approx.
Anode Current (300 amps. results from the dis-
Duration charge of a 2 pFd. capacitor
" charged to 450 V.
The discharge time is 5 . secs.
approx.
Under discharge conditions noted
above the peak luminous intensity
is approx. 530 candelas.

Luminous Intensity

TYPICAL OPERATION.

DC. Supply Voltage 420 volts.
Trigger Electrode No. 2
Voltage (Vi¢r2) ; 60 volts.
§Trigger Pulse Amplitude (th) 160 volts.
Charging Resistor ... 3000 ohms.

Discharge Capacitor for operatlon at i(—
0c.p.s. ... 2 uF.

250 c.p.s. . 0-5 pF.
For further mformatlon on operation please refer to data
sheet for NSP2 under ‘‘Notes on Operation.”” However,
because of the increased supply voltage used with GN10,
the circuits shown on the NSP2 Sheet will require some
modification of component valves to provide the correct
trigger electrode voltages.

DELAY TIME.

From 50 microseconds down to a few microseconds depen-
dent on circuit conditions. In normal operation shortest
delay times are ensured by using high values of Anode
Voltage and trigger pulse energy.

*The limits quoted are to cover production variations, and
refer to the triggering voltage for a low rate of change of
electrode voltages, with try negatlve to trz. For pulse
operation a higher trigger voltage is generally necessary.
See under “‘Typical Operation’’ and ‘‘Notes on Operation.”’

FA minimum of 5 amps. is necessary for the formation of
an arc discharge with a tube drop of approx. 20 volts. If the
main gap current is less than 5 amps. peak, a glow dlscharge is
likely to form with a 70 volt drop and results in excessive
cathode dissipation.

fAt instant of triggering.

§Negative in respect to cathode.

Base
Connections

Underside View
of Base

4
o

1+ [TTID

33—

All dimensions
shown are in
millimetres.
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NOTES ON OPERATION.

On the quadrant diagram shown below the area enclosed by the loops is
an area of non-conduction. If the vector sum of the voltages on two electrodes
lies within the loop the valve will not fire. Any change of either or both of
these voltages which causes the vector sum to fall outside the loop will trigger
the valve by producing a glow discharge between one of the trigger electrodes
and cathode or between the two trigger electrodes. This discharge will then
initiate the arc discharge in the main anode—cathode gap. However to ensure
reliable triggering and interchangeability, the valve should be triggered by a
discharge between the two Trigger Electrodes, with a positive voltage on trz
and a negative going voltage on tri.

As the triggering impulse carries the vector sum of the applied voltages
outside the loop, the point at which it crosses the loop indicates the manner
in which the valve is triggered as follows :—

A—B Trigger Elec. 2 to Cathode. D—E Cathode to Trigger Elec. 2.
B—C Trigger Elec. | to Cathode. E—F Cathode to Trigger Elec. 2.
C—D Trigger Elec. | to Trigger Elec. 2. F—A Trigger Elec. 2 to Trigger Elec. I.

As noted above the most reliable operation is ensured by triggering
between F and A, i.e., between trz and try.

For pulse operation it is necessary to apply a negative pulse of sufficient
height and width, to trigger Electrode No. |. A suitable trigger pulse is one
about 150—200 volts which has a width of 30—100 microseconds at half the
pulse amplitude.

The voltage on Trigger Electrode 2 should be approximately 60 volts
positive at the instant of triggering.

250
CURVE (a) ANODE VOLTAGE = 320
. ) u = 440
RO - -850, A B

£2100—

=100
©)
-150 /
© 00
=250
__/
E (@) 0
-30

AVERAGE STATIC TRIGGERING CHARACTERISTIC
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FERRANTI
COLD CATHODE TETRODE

Type GN20 is a gas-filled cold cathode arc discharge valve.
It is designed for pulse operation, and is particularly suitable
for such applications as Electronic Relays where short dura-
tion pulses of up to 250 Amperes peak are required. The
gas filling is argon.

GN20

PHYSICAL SPECIFICATION.

Base International Octal.
Max. Seated Helght 100 mm. (3+%in.).
Max. Overall Length ... 114 mm. (4§m )
Max. Base Diameter ... 33 mm. (17
Top Cap Type CTI ({»m dla )i
Mounting Position Any.
BASE CONNECTIONS.
Pin |—No connection. Pin S—Trlgger Electrode No.
Pin 2—No connection. Pin 6—No P
Pin 3—No connection. Pin 7—No connecnon.
Pin 4—Trigger Elec- Pin 8—Cathode.
trode No. 2 Top Cap—Anode.
RATINGS.
Maximum Anode Voltage 420 volts DC.
Minimum Anode Voltage 350 volts DC.
Peak Inverse Anode Voltage ... 400 volts.
*Maximum Mean Anode Current 80 mA.
Maximum Average Trigger Current 10 mA.
Minimum Series Dlscharge
Resistance ... 5 03 ohms.

CHARACTERISTICS.
tStatic Trigger Voltage (tr; to trz) 75 to 125 volts.

Max. Repetition Frequency ... 250 per sec.
Min. Trigger Current :—
Va = 420 50 pA.
Va = 350 ... 100 p.A.
TYPICAL OPERATION.
DC. Supply Voltage 360 volts.
Trigger Electrode No. 2
Voltage (V¢r,) 60 volts.
§Trigger Pulse Amplitude (Vt,-,) 150 volts.
Charging Resistor o 4000 ohms.
Discharge Capacitor for operanon at i—
Dicpiss . 2 uF.
250 ¢.pis. .o 0-5 uF.

For pulse operation to ensure interchangeability and
reliable triggering it is necessary to employ a pulse of
sufficient height and width. A suitable pulse may be
derived by differentiating a square pulse of about 150—200
volts (e.g., from a multivibrator circuit) to produce a
pulse which has a width of 30—100 microseconds at half
the pulse height. The voltage on Trigger Electrode
No. 2 should be approx. 60 volts at the instant of trigger-
ing.

For further information on operation please refer to data
sheet for NSP2 under ‘‘Notes on Operation.”’

DELAY TIME.

From 50 microseconds down to a few microseconds
dependent on circuit conditions. Minimum delay times
can be achieved by using high values of trigger pulse
energy and anode voltage.

*A minimum of 5 amps. is recommended. This ensures the
formation of an arc discharge with a tube drop of approx. 20
volts. If the peak current is less than 5 amps. a glow discharge
is likely to form with a 75 volt drop.

1The limits quoted are to cover production variation and refer
to the trigger voltage for single triggering with tri negative to
trz2. For pulse operation a higher trigger voltage is generally
necessary. See under ‘‘Typical Operation.”

§Negative with respect to cathode.

Base
Connections

Underside View
of Base

.
i

Uqmye

33 —f

All dimensions
shown are in
millimetres.
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GUARD RING DIODE

Type GRD7 is a directly heated diode with cylindrical co-axial
electrodes and a tungsten filament. The guard rings ensure
aHhomogeneous anode-cathode field and eliminate ‘fringe’
effect.

Although primarily designed for educational deomnstration
purposes it is equally suitable in applicatons requiring a
saturated diode of high stability, such as in stabilised AC.
supply circuits.

PHYSICAL DETAILS.

Base International Octal.
Max. Overall Length ... 109 mm. (4}in.).
Max. Seated Height 94 mm. (34fin.).
Max. Diameter ... 33 mm. (I%in.).
Mounting Position Vertical, base down.

The Anode and Guard Rings are of non-magnetic material.

A hole in the anode alows the filament to be sighted for
the approximate assessment of temperature by optical
method.*

BASE CONNECTIONS.

tPin 1 | . Pin 5—Guard Rings.
+Pin 2 { Filament. Pin 6—No connection.
Pin 3—Anode. Pin 7 {

Pin 4—No connection. Pin 8\ Filament.

RATINGS.
Continuous Operation:
Max. Filament Voltage ... 6 volts.
Max. Anode Voltage ... 300 volts.
Max. Anode Dissipation... 2 watts.
}Intermittent Operation:
Max. Filament Voltage ... 7 volts.
Max. Anode Voltage ... 300 volts.
Max. Anode Dissipation... 5 watts.

CHARACTERISTICS.

Electrical.
Filament Voltage

(for Ig=2-2 amps.) 63 volts approx.
Filament Current " Variable.

igee If‘ATemp. graph on Page 3).

Physical.

Anode Length ... 145 mm.
Anode Internal Diameter 65 mm.
Filament Diameter .. 0-125 mm.
Effective Filament Length 145 mm.

*Due allowance should be made for transmission losses due
to the glass envelope. There may also be losses due to film
deposited on the glass.

tlt is advisable that one filament lead shall be connected to
both Pins | and 2 and the other lead to both Pins 7 and 8.

$Short period operation, for example, as required for demon-
stration purposes.

Base
Connections

Underside View
of Base

| [TTIvT

33 —=

Dimensions
shown are in
millimetres
(max.).
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GRD7

% BRIEF NOTES
ON EDUCATIONAL DEMONSTRATIONS

- Richardson’s Law.
Total Electron Emission=aAT2 exp. (-116002/T.)
Where a is the effective area of electron emission
T is the absolute temperature of the Electron emitting
_surface of the cathode .
A and o are thermionic constants determined by the
chemical nature of the cathode.

The GRD7 cathode is a tungsten filament with diameter (d)
=0-125 mm. and an effective length (I)=14-5 mm.

For Tungsten the generally accepted value of A is approxi-
mately 600 and the value of o is 4-52.
The expression above therefore becomes
= 7dl x 600 x T2 Exp. (-11600 x 452/T).
= 3400 x T2 Exp. (-52500/T) approximately.
A typical circuit for demonstration is shown below:

(D+— 7
|
|

| |

|

a0 i
i

L

) el
|

Y -

410
Child-Langmuir Three-halves Power Law.
For a vacuum diode:—
la (mA)=14-65L10-3 v, ! 5
Where [ is the length of the anode
R is the inside radius of the anode.
A circuit for experimental verification:—

(o) i
|
|
|
|

' Va !
L

L o

&

“%C.T T

[ ==

&)
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Hull’s Law (Basic Magnetron Effect).

Experimental verification of this law can be effected by
surrounding the GRD7 with a solenoid to produce a homo-
geneous magnetic field parallel to the electrode axis.

It is useful only as a device to conveniently demonstrate the
principle of current cut-off in a vacuum diode.

The magnetic field affects the electron path as illustrated
below. At a low value of flux density (B) the electrons reach
the anode along a slightly curved path (a) whilst at a high
value of flux density the curvature of the electron path (b) is
such that the electrons return to the cathode. Therefore by
varying the flux density it is possible to let anode current (I)
pass, or to cut it off. The point at which I is cut off is Bric,
a condition corresponding to the electron path (c). The cut
off is somewhat gradual because the initial electron velocity
is non-uniform and for other reasons.

Ta

For a vacuum diode:—

k\,’ Va
where Berit =

crit =
the flux density of the magnetic field for
current cut-off.
Anode Voltage.

2 constant with a value dependent op
the dimensions of the diode and the
configuration of the magnetic field.

Va =
k =

FILAMENT TEMPERATURE/FILAMENT CURRENT

GRD7

Corit.

B'Cr \ l u | | [409
| | 1 | | i
T I |
gy | ‘ | [ |
v | | |
% | / | |
< | |
g | il i — | ‘ |
z ‘ | T ] : |
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b | 1 | ‘
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FERRANTI

MERCURY VAPOUR RECTIFIER

A Mercury Vapour Rectifier with an oxide coated filament.

HG25

PHYSICAL DETAILS.

Base UX—4-pin (Bayonet).

Max. Overall Length 170 mm. (6++in.).

Max. Seated Height 155 mm. (64in.)

Max. Bulb Diameter ... 66 mm. (23%in.).

Anode Cap o Type CT3.

Mounting Position Vertical—Base down.
CATHODE.

Fil. Voltage 25 volts.

Fil. Current 5:0 amps.

RATINGS. (Maximum ratings are ‘‘absolute’’ values.)

Natural Ventilation 20°C—40°C| 25°C—55°C
Forced Ventilation 20°C—60°C | 25°C—65°C
Max. P.L.V. ...| 5kV—IOkV | up to 5kV
(See Note 2 below)
Max. Peak Anode Current -0 Amp.
Max. Av. Anode Current 025 Amp.
Ambient Temperature Range :
Natural Ventilation 20°—55°C.
Forced Ventilation ... 20°—65°C.
Min. Cathode Heating Delay ... 30 secs.

(See Note | below.)

The above ratings apply to operation in circuits using
a choke input filter and a supply frequency of 50 c/s.

TYPICAL OPERATION.

No.
No.
No.
No.

No.

D.C. Output
*CIRCUIT. Kilovolts. Amps.

I. Bi-Phase Half Wave

(2 valves) 32 05
2. 3-Phase Half Wave

(3 valves) 4-5 075
3. Single Phase Full Wave

(4 valves) ¢ 6-5 0-5
4. 3-Phase Full Wave

(6 valves) 95 075
5. 3-Phase Half Wave

Double Y (6 valves) 4-5 1-5

INSTALLATION NOTES.

w

When first installed or after a long period of rest the
valve should be run for at least 5 minutes before the
application of any anode voltage.

The rated value of P.LV. is applicable only over the
temperature ranges noted above. Care should be
taken in selecting a suitable position in the layout to
ensure free circulation of air around the bulb.
Valves should be shielded from radio frequency fields.
Surges due to H.T. switching or other causes should
be avoided.

This rectifier is directly heated and it is therefore
recommended that the output circuit should be
returned to the mid point of the filament transformer
secondary.

If valves are used in parallel to increase current output
balancing inductances must be placed in the anode
leads.

*For Circuit Diagrams see overleaf.

This Valve is a direct equivalent to U.S.A. type 866A.

Base
Connections

Underside View
of Base

6‘——1

40 - |
[’ || |13
i_T

142

170

I

All dimensions
shown are in
millimetres
(max.)
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Eerranti

HIGH VOLTAGE VACUUM TRIODE

A high voltage vacuum triode with an indirectly heated oxide
coated cathode. Applications include its use as a control
valve or regulator for high voltage d.c. power supplies and as
a variable resistor for use at high d.c. voltages.

HLIO

VoYV

PHYSICAL DETAILS.

Base International Octal.

Top Cap Skirted Medium CT3,
(14.5 mm, dia.)

Max. Overall Length 234 mm.

Max. Seated Height 220 mm.

Max. Diameter 64 mm.

Mounting Position Any.

BASE CONNECTIONS.

Pin I—Not connected.
Pin 2—Heater.
Pin 3—Not connected.

Pin 5—Not connected.
Pin 6—No Pin.
Pin 7—Heater.

Pin 4—Grid. Pin 8—Cathode.
Top Cap—Anode.
HEATER.
Heater Voltage 4-0 volts.
Heater Current ... | 5 amps.
RATINGS (Absolute).
Max. Anode Voltage 20 kV.
Max. Peak Anode Current 30 mA.
Max. Mean Anode Dissipation ... 30 watts.
Max. Mean Anode Current 10 mA.
Max. Negative Grid Voltage -250 volts.
Max. Grid Circuit Resistance ... 2 megohms.
*Max. Peak Heater/Cathode Voltage 150 volts.
Min. Cathode Heating Period prior
to application of anode potential 30 secs.

CHARACTERISTICS.

D.C. Anode Voltage 5 10 15 20 kV.
D.C. Grid Volts for

cut off -24 -40 -59 -80 volts.
D.C. Grid Volts for
la=100p.A -18 -35 -52 -73 volts.
Amplification Factor 300 300 300 300 (approx.)
CAPACITANCES.
Cg-k (input) 40 pF.
C,_g (output) 20 pF.

*Heater negative with respect to cathode.

WARNING.

Operation of the HL10 at high anode voltage may result in the
production of X-rays which could cause possible injury from
prolonged exposure at close range unless adequate shielding
is provided. Relatively simple shielding should prove ade-
quate.

The high voltages normally applied to this valve can be very
dangerous and particular care should be taken when making
any circuit adjustments. It is recommended that before any
part of the circuit is touched the supply voltage should be
switched off and the terminals of any capacitor grounded.

Base
Connections

Underside View
of Base

All dimensions
shown are in
millimetres
(max.).
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HLIO

— As a Shunt Regulator.
o- ANNV—
Vin Vour :> LOAD
D.C. REGULATED 2>
e

(Fig 1)
Fig. (1) shows a simple circuit using the HLI0 as a shunt regulator.

As a Voltage Controller in a Grid Controlled Rectifier
Circuit with Automatic Stabilisation.

HRY ] —

i =
| STABILISED
i == EAT OUT
VOLTAGE
REFERENCE
TUBE
(Fig. 2)

In this application the HLIO is used in conjunction with a gas filled cold
cathode diode type KD21. The function of the KD2I is to provide a stabil-
ised cathode bias, and the HLIO supplies automatic grid control to the
Rectifier HR9. The resultant stabilised E.H.T. output voltage can be
varied by adjustment of the HLI0 grid potentiometer.

Page 2.

FERRANTI! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.



Issue 3
Mar., 1961

HLIO0
L Typical Anode Voltage/Anode Current Characteristics
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00i -

Typical Anode Current/Grid Voltage Characteristics
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FERRANTI

HIGH VOLTAGE
REGULAR CONTROL TRIODE

A low current triode with an indirectly heated cathode. It
has been specially designed for use as a control valve in voltage
regulators for high voltage, low current, DC. power supplies.
The envelope is silicone coated to render it moisture repelil-
ent.

HL22

PHYSICAL DETAILS.

Base o International Octal.
Top Cap Skirted Miniature.
Max. Overall Length 129 mm.
Max. Seated Height 115 mm.
Max. Diameter ... 33 mm.
Mounting Position Any.
Envelope ... Silicone coated
clear glass.
HEATER.
Heater Voltage ... 4-0 volts.
Heater Current ... 0-9 amp.
RATINGS (Absolute).
Max. Anode Voltage ... 25 kV.
Max. Peak Anode Current 5 mA.
Max. Mean Anode Dissipation ... 4 watts.
Max. Anode Direct Current ... 0:75 mA.
*Max. Peak Heater Cathode Voltage 150 volts.
Max. Negative Grid Voltage ... 200 volts.
Max. Grid Circuit Resistance ... 10 megohms.
Minimum Cathode Heating Time 45 secs.
CHARACTERISTICS.
Control Characteristics :
DC. Anode Voltage (kV) 15 20 25
DC. Grid Voltage for
cut off (Volts) ... -26 -34 —42
DC. Grid Voltage for
la=5p. > s =214 -29 -36
Amphﬂcatlon Factor ... 900 900 900

TYPICAL OPERATION.

The valve is usually employed in a High Voltage Stabiliser
Circuit. A typical circuit incorporating a type HR9 grid
controlled rectifier is shown below. In this arrangement
the HL22 is used as a control valve in association
with a voltage reference tube type KD63.

STABILISED
== EHT ouT
KD6
VOLTAGE
REFERENCE
TUBE

The high voltages normally applied to this valve can be very
dangerous and particular care should be taken when making
any circuit adjustments. It is recommended that before any
part of the circuit is touched the supply should be switched
off and the terminals of any capacitor grounded.

Operation of the HL22 at high anode voltage may result in the
production of X-rays which could cause possible injury from
prolonged exposure at close range unless adequate shielding
is provided. Relatively simple shielding should prove ade-
quate.

CAPACITANCES.
Cack v ee e .. <O-lpF.
i O
ca_g .. .. 0-6pF

*The heater may be either positive or negative with respect
to cathode.

Base
Connections
Underside View
of Base

1+—
w
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All dimensions
shown are in
millimetres
(max.)
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AVERAGE Ia/Vq

CHARACTERISTIC.

i 2 5 O 1000
 TYPE HL 22
FT{HEATER VOLTS = 4.0 900
[TTIHEATER CURRENT = | AMP.
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Ferranti

HIGH VOLTAGE
CONTROL TRIODE

A triode with an indirectly heated cathode designed for use as
a control valve in voltage regulators in high voltage, low
current, DC. power supplies.

PHYSICAL DETAILS.
Base International Octal

Top Cap ... TC. | (flanged)
Max. Overall Length ... 132 mm
Max. Seated Height 118 mm
Max. Diameter 33 mm
Mounting Position Any
Envelope ... 5 . Silicone coated clear glass
HEATER.
Heater Voltage ... 4-0 volts
Heater Current ... . 1-0 amp
RATINGS (Absolute).
Max. Anode Voltage ... 15 kV
Max. Mean Anode Current ... 10 mA
Max. Peak Anode Current 5 mA
Max. Mean Anode Dissipation ... 4 watts
*Max. Peak Heater Cathode Voltage ... 150 volts
Max. Negative Grid Voltage ... 150 volts
Max. Grid Circuit Resistance ... 5 megohms
Minimum Cathode Heating Time 45 secs
CHARACTERISTICS.
Control Characteristics:
Anode Voltage ... 15 kV
Grid Voltage for cut-off... -32 volts
Grid Voltage for la=5pA -25 volts
Amplification Factor ... 800

TYPICAL OPERATION.

A typical circuit for a stabilised High Voltage Supply is
shown below.

STABILISED
) == EHT OUT
' YOLTAGE 6
REFERENCE
l TUBE

The voltage reference tube supplies stabilised bias to the
HL25 which provides automatic control of the grid
controlled rectifier. Variation of the stabilised output
voltage is achieved by adjustment of the HL25 grid supply.

CAPACITANCES.

Ca-k wan SSOFT pE

Cgk 10 pF

Cag 0-6 pF
WARNING

The high voltages normally applied to this valve can be very
dangerous and particular care should be taken when
making any circuit adjustments. It is recommended that
before any part of the circuit is touched the supply should
be switched off and the terminals of any capacitor grounded

*The heater may be either positive or negative with respect
to cathode.

HL25

Base
Connections

Underside View
of Base

i
i

All dimensions
shown are in
millimetres
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R0246

HR2
FERRANTI
VACUUM HIGH VOLTAGE RECTIFIER N
A miniature indirectly heated Half-Wave High
Voltage Rectifier, suitable for use for E.H.T. g. b
supplies for Oscilloscopes, Television Receivers, £

etc.

PHYSICAL DETAILS

Base B7G
Top Cap... P Skirted Miniature Base.
o Max. Overall Length 60 mm. (2&" Connections
' Max. Seated Height ... 53 mm. (2%") Underside View
Max. Diameter ... 19 mm. (3") of Base
Mounting Position ... Any
BASE CONNECTIONS
Pin 1.—Cathode. Pin 5.—Cathode.
Pin 2.—Cathode. Pin 6.—Cathode. 65
Pin 3.—Heater. Pin 7.—Cathode. i
Pin 4.—Heater. Top Cap—Anode. =
HEATER 1
Heater Voltage ... 4.0 volts. ‘1 |
Heater Current ... 0.5 Amp. 6;0’ 53
I
RATINGS N ‘ [
The following Ratings are ‘“Absolute” and t | |
apply to operation at 50 c/s with a capacitor ‘ 1 §
input filter and delayed switching. { __l
Max. P.LV. (no load) 15.5 kV. 19
Max. P.LV. (working) 13.0 kV.
Max. R.M.S. Input Voltage ... 5.5 kV.
Max. Peak Anode Current ... 40 mA.
M Max. Rectified Current 5 mA.
Max. Reservoir Condenser ... 025 uF.
Min. Supply Impedance ... 50,000 ohms.
Min. delay for H.T. switching 30 secs.
Max. Operating Frequency ... 100 kc/s. All dimensions

shown are in
millimetres.
(max.)

This valve may be used with simultaneous
switching providing the RMS input voltage is
not more than 3.5 kV and the rectified current
does not exceed 1.5 mA.

Issue 3
Feb., 1954
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D.C. OUTPUT (KILOVOLTS).

RMS. INPUT 5.3 41,

HEATER VOLTS 4-0.

LIMITING RESISTANCE 50,000 0HMS,

RESERVOIR CONDENSER 0-25 4.

PIV. AT 5MA.DC. 13kV.

2 3 4

D.C. OUTPUT CURRENT.(mA).
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FERRANTI
VACUUM HIGH VOLTAGE RECTIFIER

A miniature indirectly heated Half-Wave High Voltage
Rectifier.

HR3

PHYSICAL DETAILS.

Base B7G.

Top Cap Skirted Miniature.
Max. Qverall Length 60 mm. (24%in.).
Max. Seated Height 53 mm. (245in.).
Max. Diameter 19 mm. (%in.).
Mounting Position Any.

BASE CONNECTIONS.

Pin |—Cathode.
Pin 2—Cathode.
Pin 3—Heater.
Pin 4—Heater.

Pin 5—Cathode.
Pin 6—Cathode.
Pin 7—Cathode.
Top Cap—Anode.

HEATER.
Heater Voltage ... 4-0 volts,
Heater Current ... 0-5 amp.
RATINGS*
Max. P.LV. (no load) 14-0 kV.
Max. P.L.V. (working) 115 kV.
Max. R.M.S. Input Voltage 5-0 kV.
Max. Peak Anode Current 80 mA.
Max. Rectified Current 15 mA.
Max. Reservoir Condenser . I {0 @F.
Min. Supply Impedance .. ... 30,000 ohms.
1+Min. Delay for H.T. swntchlng 30 secs.
Max. Operating Frequency 100 kc/s.

*The above Ratings are ‘‘Absolute’’ and apply to operation at
50 c/s. with a capacitor input filter and delayed switching.

FThis valve may be used with simultaneous switching providing
the R.M.S. input voltage is not more than 35 kV. and the
rectified current does not exceed 3 -0 mA.

Base
Connections

Underside View
of Base

65,

All Dimensions
shown are in
millimetres
(max.).
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FERRANTI

VACUUM HIGH VOLTAGE RECTIFIER

An indirectly heated Half-Wave High Voltage Rectifier.

HRé

PHYSICAL DETAILS.

Base

Top Cap
Max. Overall Length
Max. Seated Height
Max. Diameter (Base)
Mounting Position

BASE CONNECTIONS.

Pin 1—No Connection.
Pin 2—Heater.

Pin 3—No Connection.
Pin 4—No Connection.

International Octal.
Skirted Miniature—CTI
118 mm. (434in.).

104 mm. (45%in.).

33 mm. (I%in.).
Any.

Pin 5—No Connection.
Pin 6—No Connection.
Pin 7—No Connection.
Pin 8—Heater, Cathode.

Top Cap—Anode.

HEATER.

Heater Voltage ...
Heater Current ...

RATINGS*

Max, P.LV. (no load)

Max. P.L.V. (working)
Max. R.M.S. Input Voltage
Max. Peak Anode Current
Max. Rectified Current
Max. Reservoir Capacitor
Min. Supply Impedance ...
Min. Switching Delay Time

40 volts.
|25 amp.

130 kV.
115 kV.
4-5 kV.
280 mA.
40 mA.,
10 wF.
4500 ohms.
60 secs.

*The above ratings are ‘‘Absolute’’ and apply to operation at
50 c/s. with a capacitor input and delayed switching.

MNa
NC___NC
°
NC/o ° N.C
©° ©/nc
e

NC R

Base
Connections

Underside View
of Base

¢
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All Dimensions
shown are in
millimetres
(max.).
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FERRANTI
VACUUM HIGH VOLTAGE RECTIFIER

An indirectly heated Half-Wave High Voltage
Rectifier.

HR8

PHYSICAL DETAILS

Base ... ... International Octal.
Top Cap ... Skirted Miniature.
Max. Overall Length... 118 mm. (4%")
Max. Seated Height ... 104 mm. (437")

Max., Diameter (Base) 33 mm. (1%”)
Mounting Position ... Any.

BASE CONNECTIONS
Pin 1.—No Connection. Pin 5.—No Connection.

Pin 2.—Heater.

Top Cap—Anode.

HEATER
Heater Voltage 4.0 volts.
Heater Current 1.25 amps.

RATINGS

The following ratings are “Absolute” and
apply to operation at 50 ‘¢/s with a
capacitor input and delayed switching.

Max. P.L.V. (no load) ... 14.0 kV.
*Max. P.LV. (working) 12.5 kV.
Max. R.M.S. Input Voltage ... 5.0 kV.
Max. Peak Anode Current ... 350 mA.
Max. Rectified Current 50 mA.
Max. Reservoir Capacitor ... 1.0 uF.
Min. Supply Impedance 4000 ohms
Min. Switching Delay Time ... 60 secs.

Pin 6.—No Connection.
Pin 3.—No Connection. Pin 7—No Connection.
Pin 4—No Connection. Pin 8.—Heater,cathode.

*The Valve may be operated at a P.I.V. (working)

of 15 kV. [P.L.V. (no load) 16:5 kV.] provided
that the maximum Rectified Current load is
reduced to 40 mA., and the maximum Peak
Anode Current is restricted to 300 mA. Under
these conditions the supply impedance should
be increased to a minimum of 5000 ohms.

Base
Connections
Underside View
of Base

TTIyT

33

All dimensions
shown are in
millimetres.

(max.).

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.




HR8

D.C. OuTPUT (KILO VOLTS)

LlO

IVALVE TYPE HR 8

HEATER VOLTS : 4

RESERVOIR CONDENSER:juF

LLUMITING RESS

ANCE : 50, o
204y
— |
== 40000
4000 n
3-08v.
400

20 25 30
D.C. OuTPuT (MA)

50
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Eerranti

VACUUM HIGH VOLTAGE RECTIFIER

. A directly heated Half-Wave High Voltage Rectifier, with a Te
thoriated tungsten filament.

PHYSICAL DETAILS.

Base Medium UX-4.
Top Cap Skirted Medium CT3.
Max, Overall Length ... 154 mm. (65in.).
Pt Max. Seated Height 140 mm. (5%in.).
Max. Diameter ... 45 mm. (1{in.).
Mounting Position Any.
Base
BASE CONNECTIONS. .
Connections
Pin |.—Filament. Pin 3.—No Connection.
Pin 2.—No Connection. Pin 4.—Filament. Underside View
TC.—Anode. of Base
HEATER.
Heater Voltage ... ... 2-5volts.
Heater Current ... «.. 5:0amp.

RATINGS* (Absolute).

Max. P.L.V. (no load) ... . 40 kV.
Max. P.LV. (working) ... 36 kV.
Max. R.M.S. Input Voltage 15 kV.
Max, Peak Anode Current o 175 mA.
Max. Peak Rectified Current ... ... 25 mA.
Max. Reservoir Capacitor «s 01 pF.
Min. Supply Impedance ... we 20 KEY
Min. Switching Delay Time ... 5 secs.

P OPERATING NOTES.

It is advisable to clean the bulb at regular intervals as All Dimensions
. S shown are in
accumulation of dust or dirt on the bulb may cause leakage millimetres
paths and lead to failure of the valve. (max.).

X-RAY WARNING.

Operation at high anode voltage may result in the pro-
duction of X-rays which could cause possible injury from pro-
longed exposure at close range unless adequate shielding is
',-\ provided. Relatively simple shielding should prove adequate.

*The above ratings are ‘‘Absolute Maximum Ratings’’ and apply

tagiia: | to operation at 50 ¢/s. with a capacitor input and delayed

Nov. 1960 switching.
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FERRANTI

VOLTAGE STABILISERS

Types KD2I (VR75/30), KD24 (VR105,30) and KD25 (VR150/30)
are cold cathode glow discharge voltage stabiliser valves.

KD2I
(VR 75/30)

KD24
(VR 105/30)

PHYSICAL DETAILS.

KD25
(VR 150/30)

Base International Octal.
Bulb Clear.
Max. Overail Length 105 mm. (4%in.).
Max. Seated Height 91 mm. (3%in.).
Max. Diameter (Bulb) 40 mm. (I1%in.).
Mounting Position Any.

BASE CONNECTIONS.
Pin |—No Connection. Pin 5—Anode.
Pin 2—Cathode. Pin 6—No Pin.

Pin 3—Jumper*

Pin 7—Jumper*
Pin 4—No Connection.

Pin 8—No Connection.

*With suitable circuit connections the ‘jumper’ link in the
base operates as a switch to render the equipment inoperative
when the stabiliser valve is removed from its holder. A
suggested arrangement is shown overleaf.

RATINGS AND CHARACTERISTICS.

KD21
¥Min. Anode Supply Voltage 105 volts DC.
Nom. Striking Voltage ... 100 volts DC.
Nom. Operating Voltage 75 volts DC.
Max. Operating Current 40 mA.
Min. Operating Current 5 mA.
iMax. Peak Current 100 mA.
Regulation (5 to 40 mA. ) 6 volts.
KD24
+Min. Anode Supply Voltage 135 volts DC.
Nom. Striking Voltage ... 115 volts DC.
Nom. Operating Voltage 105 volts DC.
Max. Operating Current 40 mA.
Min. Operating Current 5 mA.
{Max. Peak Current 100 mA.
Regulation (5 to 40 mA. ) 4 volts.
KD25
¥Min. Anode Supply Voltage 180 volts DC.
Nom. Striking Voltage ... 160 volts DC.
Nom. Operating Voltage 150 volts DC.
Max. Operating Current mA.
Min. Operating Current 5 mA.
fMax. Peak Current 100 mA
Regulation (5 to 40 mA) 55 volts.

tSee note overleaf.
iSee note overleaf.

Base
Connections
Underside View
of Base

40

nyo

—30—

All dimensions

shown are in

millimetres.
(max.).
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KD2I
(VR 75/30)

KD24
(VR 105/30)

KD25
(VR 150/30)

NOTES.

1To ensure ‘striking’ throughout life.

iSufficient resistance must always be included in series with

these valves to limit the current through the valve to 40
milliamperes under steady operating conditions. However
during the warming up period of approximately 10 seconds,
before the valves in the associated equipment draw anode
current, the maximum current can be permitted to rise to
100 mA providing that each such starting period is followed
by at least several minutes of operation under normal condi-
tions. Unless this precaution is observed the performance
of the stabiliser will be impaired.

TYPICAL CIRCUIT CONNECTIONS.

alc SERIES (G
MAINS 7 oy’ b TL‘
0 TO LOAD
RECTIFIER FI(LDTlEcR ;25“-
AND FILTER VOLTAGE Casto
sup;un
SERIES " =
RESISTOR X +
. 3 (8)
X FILTER
pr— D/C
VOLTAGE +
SUPPLY) LOAD
10 BE
4 REGU-
| LATED
JUMPER
NC™ KEY T NC
———-————; REGULATED SUPPLY
VOLTAGE TO LOAD
}&IBVEE (APPROX. VOLTS)
CIRCUIT A CURCUITAD
] 2
VR75/30 s 78 150
VRI05/30 105 106 | 210
VRI50/30 150 150 | 300
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FERRANTI
VOLTAGE STABILISERS

Small sized neon filled Cold-cathode Diodes, designed to
fulfil the requirement of a high order of stability of running
voltage at low currents. The valves are constructed in such
a manner that they can also be used as visual indicators.

KDé60

KDé1

PHYSICAL DETAILS.

I_(D_(:O_ KDé1
Base None Flexible leads.
Max. Overall Length ... 51 44 mm.
Max. Width 23 195 mm.
Max. Dia. of glass envelope 12-5 125 mm.
End Caps Skirted —
Miniature

The anode is indicated by a red band.

RATINGS.
Max. Ignition Voltage (DC) ... 85 volts.
Max. Operating Current e 2:5mA.

Min. Current to maintain lonisation 20 pA.

CHARACTERISTICS.
Max. Voltage Drop across tube

over operating range 64 volts.
Min. Voltage Drop across tube over
operating range ... 60 volts.

tRegulation 1-:0 mA to |2 mA 40-15 volts.
0-5mAto | -0 mA + 0-2 volts.
125pA to2-5 mA + 0-4 volts.

*Min. operating current ... e 125pA.
Preferred operating current ... |:0 mA.

TYPICAL OPERATION.

A T amwwn ’ 1
R2
D.C % Va
o DC.
SUPPLY %“"’ ‘1‘ SiopLy
| > Vo
b
i
DC Supply ... 300 V.
R2 ! L e .. I mA.
DC. J Vi .. .. 62B.
SUPPLY 2 Vi V2 . .. 8Y
1 V3o .. 124V
! RI .o .o 100 kQ
! R2 ... ... 56kQ

For other operating conditions refer to chart overleaf.

+The initial drift is very small but for maximum stability the
valve should be given a preliminary run of |15 minutes.

‘A_t current below 125 pA the potential drop across the tube
rises.

KD 60
125

All Dimensions
shown are in
Millimetres
(max.)

remRanTl
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KDé0

KDé61

{' HH TYPE KD60 I
- f S —MAX L0AD CURRENTIARH-|x
YEH -~-MIN L0AD CURRENTImA

9.2

\‘E_.__

150,

130)
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O TS
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o
T

50

=

30

' O

10
100 150 200 250
DC SuPPLY VOLTS

This graph facilitates the determination of the permissible values of supply voltage and
series resistance for operation with various loads permanently connected in parallel with
the Stabiliser Valve.
2On this graph Load current (I ) refers to the DC. current flowing through the load
at 62v. N

The operating point of the valves must lie—

(a) below and to the right of the full line corresponding to the maximum load current.

(b) above and to the left of the dotted line corresponding to the minimum load current.

To determine the value of series resistor required in applications which employ several
valves in series in order to get a higher stabilised voltage (e.g., Rz overleaf) the method is
as follows :—

For a circuit employing n valves in series the value of Series Resistor (Rs) is determined
from the formula

Rs = Rxn

R is the value of resistor on the graph appropriate to a supply Yoltage X when VY is the
actual supply Voltage. B

The largest convenient value of Resistor should be employed to obtain the best stability
and longest life.

Due allowance should be made for the tolerance of the resistor and variation of the
DC. supply voltage.

If the load is removed, or its resistance increased at the instant of switching on the
supply voltage, much lower supply voltages and higher load currents may be employed.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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FERRANTI
VOLTAGE REFERENCE TUBE

A subminiature neon filled Cold-cathode Diode. The running
voltage is of a high order of stability and the valve is suitable
for use as a Voltage Reference Tube. It is of rugged design
suitable for use under conditions where shock or vibration
is encountered.

KDé63

PHYSICAL DETAILS.

Base ... B3B/A—Flexible Leads.
Max. Overall Length

(excluding leads) ... 45 mm. (1%3in.).
Max. Length of glass bulb 38 mm. (lin.).
Max. Diam. of glass envelope 10-16 mm. ($zin.).

The anode lead is indicated by a red spot.

RATINGS.
Max. Operating Current 25 mA.
*Min. Operating Current 200 pA.
CHARACTERISTICS.
Min. Voltage to ensure ignition 105 volts.
Max. Voltage Drop across tube
over operating range 64 volts.

Min. Voltage Drop across tube over

operating range 60 volts.
fTRegulation |‘O0mAto|-2mA + 0-l volts.
0-5mAto22mA + 0 ‘4 volts.

200 yAto 25 mA 4+ 0-75 volts.
*Min. current to maintain
ionisation

20 pA.
Preferred operating current range 1:0 to | 2 volts.

TYPICAL OPERATION.

s A .
RI i f R2 J \)
2
D.C. S oic $
LOAD V) ‘L.
SUPRLY S l SUPPLY
]
H ; $ V2
DC. Supply ... ) See graph
L ... | overleaf
Yl e %
V2 .. s 62N,
v3 .. ooe 124V,
Rl e ... | See graph
R2: s ... | overleaf.

Because of the constancy of ignition voltage thi§ valve can
readily be employed in voltage overload protection devices
for instruments, etc.

*At current below 200 p.A the potential drop across the tube
rises and performance may be erratic.

1This stabiliser will operate immediately an adequate ignition
voltage is applied but for maximum stability the valve should
be given a preliminary run of 15 minutes. The initial drift
of Type KDé3 is very small.

fRegulation approximating to that quoted for the range
| :0-1 -2 mA. can be obtained by limiting the operation to any
similar narrow current range within the limits 0-5-2 2 mA,

2| 45
MAX.

Dimensions shown
arein millimetres

(nominal) unless
otherwise stated.
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This graph facilitates the determination of the permissible values of supply voltage and
series resistance for operation with various loads permanently connected in parallel with
the KDé63.

On this graph Load current (IL) refers to the DC. current flowing through the load at 62v.

The operating point of the KDé3 must lie-~

(a) below and to the right of the full line corresponding to the maximum load current.

(b) above and to the left of the dotted line corresponding to the minimum load current.

In applications which employ several valves in series in order to get a higher stabilised
voltage, the method to determine the value of series resistor required (i.e., Rz overleaf),
is as follows :— . . X

For a circuit employing n valves in series the value of Series Resistor (Rs) is determined

from the formula
Rs = Rxn

v
R is the value of resistor on the graph appropriate to a supply Voltage — when V is the
actual supply Voltage. "
The largest convenient value of Resistor should be employed to obtain the best stability
and longest life.
Due allowance should bz made for the tolerance of the resistor and variation of the DC.
supply voltage.
If the load is remoaved, or its resistance increased at the instant of switching on the supply
voltage, much lower supply voltages and higher load currents may be employed.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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FERRANTI
COLD CATHODE TETRODE

The Ferranti ‘“Neostron’’ type NSPI is a cold cathode tetrode
gas discharge valve. Developed primarily as a stroboscopic
light source emitting a neon-red light, it is equally suitable
for other uses where pulses of very high peak current are
required.

NSPI

PHYSICAL SPECIFICATION.

Base UX 4 pin.

Max. Seated Helght 96 mm. (3%in.).
Max. Overall Length ... 110 mm. (4§—E|n ).
Max. Base Diameter ... 33 mm. (1%in.).
Length of arc ... 24 mm (-riln )
Mounting Position e Any.

BASE CONNECTIONS.

Pin |—Trigger Electrode 2.  Pin 3—Trigger Electrode I.
Pin 2—Anode. Pin 4—Cathode.

RATINGS (Absolute).

Max. Anode Voltage (static) ... ... 440 volts.
Max. Anode Voltage (working) ... 380 volts.
Min. Anode Voltage (working) ... 220 volts.
Max. Peak Inverse Anode Voltage ... 350 volts.
Max. Average Anode Current .., ... 100 mA.
Max. Discharge Capacitance ... 16 wF.
Max. Average Trigger Current 10 mA.

CHARACTERISTICS.

*Static striking voltage (trz to try) 80-130 volts.
Max. ﬂashmg frequency 250 per sec.
Min. trigger current required at Va 380 50 pA.

Min. trigger current required at V, 220 300 pA.

fPeak Anode Current \

Peak Luminous Intensity - The discharge of a 2 u.F capaci-

Flash Duration [ tor charged to 380V. gives
a peak anode current of
approx. 230 amps. and a
Peak Luminous Intensity of
approx. 460 candelas with a
flash duration of 10 micro-
seconds at half the peak
light output.

Delay Time ... Less than 40 microseconds,
dependent on circuit condi-
tions. With higher energy
pulses the delay time can be
considerably reduced.

TYPICAL OPERATION as Stroboscopic Light Source :

DC. supply voltage 300-330 volts.
iVtrs at triggering instant ... 70 volts.
§Trigger pulse amplitude (Vtrx) ... 150 volts min.

Charging resistor . 3000 ohms.

Discharge Capacitor for Operat:on ati—

5 ¢.p.s. - 4uF.
30-50 c.p.s. 3uF.
45-80 c.p.s. s 2uF.
80-150 c.p.s. | wF.

140-250 c.p.s. - «.. 0-5pF.

For typical circuits and further information refer to
NSP2 Data Sheet under ‘‘Notes on Operation.”’

*try negatnve to tra.

A minimum peak current of 5 amps. is recommended. This
ensures the formation of an arc discharge with an anode—
cathode volt drop of approx. 20 volts. If the peak current is
less than 5 amps. a glow discharge is likely to form with a volt
drop of 70 volts which may result in permanent damage to
the valve.

}Positive with respect to cathode.

§Negative with respect to cathode.

Base
Connections

Underside View
of Base

o

aa

All dimensions
shown are in
millimetres.
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NSPI FERRANTI
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(a A

AVERAGE STATIC TRIGGERING CHARACTERISTICS

The area enclosed by the loops is an area of non-conduction. If the vector sum of
the voltages on two electrodes lies within the loop the valve will not fire. Any change
of either or both of these voltages which causes the vector sum to fall outside the loop
will trigger the valve.

For pulse operation it is usually necessary to ensure that the pulse has a sufficient
excess voltage (see ‘‘Notes on Operation’’ on NSP2 data sheet).

As the triggering impulse carries the vector sum of the applied voltages outside
the loop the point at which it crosses the loop indicates the manner in which the valve
is triggered as follows :(—

Between AB Trigger Electrode 2 to Cathode Breakdown.
C Trigger Electrode | to Cathode Breakdown.
CD Trigger Electrode | to Trigger Electrode 2 Breakdown.
DE Cathode to Trigger Electrode 2 Breakdown.
EF Cathode to Trigger Electrode | Breakdown.
FA Trigger Electrode 2 to Trigger Electrode | Breakdown.

The most reliable operation is ensured by triggering between Trz and Try, i.e.,
between Fand A on the diagram.

Page 2

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.




Issue 2
Aug., 1963

[Ferranti

PULSE TRANSFORMER

A compact, resin encapsulated pulse transformer designed
to supply the trigger voltage for photographic and stroboscopic
flash tubes.

PT56

PHYSICAL DETAILS.

132”7 (33:5 mm.)
087”7 (221 mm.)

Max. Overall Length

Diameter ...

Length of Flexible Leads
Output Lead (Yellow) 3:0”7 (76 2 mm.)
Other Leads... 2-:0” (50-8 mm.)

LEAD CONNECTIONS.

Pulse Input Red
Pulse Output ... Yellow
Common Negative Black

RATINGS & CHARACTERISTICS.

350 volts
025 pF
See graph overleaf

Max. Input Pulse Voltage
Max. Input Discharge Capacitor
Output Voltage ...

TYPICAL OPERATION.

PT56
T0 TRIGGER
————— OF
] g FLASH TUBE
C
I puLse !
| GENERATOR : i
] |
R op s il

|

The discharge voltage pulse from the capacitor C must have
a auick rate of current change.

Connections to the red (primary) lead and black (earth)
lead should be as short as possible.

YELLOWN
FLEXIBLE \{
LEAD MIN
B s e AT T
| Ti-‘za
; I %0
L
87 | !
+0l
DIA.

(4
/l MIN
¥ ) N
BLACK RED
/ T

)
FLEXIBLE LEADS

Dimensions in

inches

YELLOW

RED

BLACK
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Ferranti

PT56
TYPICAL INPUT/OUTPUT CHARACTERISTICS
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Page 2.
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FERRANTI
HALF WAVE RECTIFIER

An indirectly heated, high vacuum half wave rectifier.

It

is designed for use in applications where shock and vibration

are encountered.

2X2A

PHYSICAL DETAILS.

Base UX-4 Pin.
Bulb Clear.
Max. Overall Length
Max. Seated Height
Max. Diameter (Bulb)
Anode Cap Gl
Mounting Position Any.

BASE CONNECTIONS.

Pin 3—No Connection
Pin 4—Heater, Cathode.
Top Cap—Anode.

Pin |—Heater.
Pin 2—No Connection

L 4
HEATER.
Heater Voltage 25 volts.
Heater Current ... | 75 amps.
RATINGS.
M PN, 125 kV.
Max. Peak Anode Current 60 mA.
Max. Rectified Current ... 75 mA.
tMax. Hot Switching Transient
Current 100 mA.
Max. Ambient Temperature ... 70 °C.
TYPICAL OPERATION.
Capacitor Input Filter.
R.M.S. Input Voltage 5-5 kV.
Min. Supply Impedance ... 300,000 ohms.
Filter Input Capacitor 0-1 uF.
Rectified Current 20 mA.
*DC. Output Voltage 45 kV.

115 mm. (43%in.).
99 mm. (3%3in.).
40 mm. (I-%in.).

*At input to filter.
¥Maximum duration 200 milliseconds.

a
n
O O
* B
h R4
Base
Connections
Underside View
of Base
40 MAX.
99
MAX. 1

All dimensions
shown are in
millimetres
(max.).
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FERRANTI
THYRATRON

A gas and mercury vapour triode thyratron with a directly
heated oxide coated cathode.

3C23

PHYSICAL DETAILS.
Base Medium UX 4-pin

Bayonet.
Top Cap T3

Max. Overall Leng(h 170 mm. (61Zin.).

Max. Seated Height
Max. Diameter (Bulb)
Mounting Position

155 mm. (6%in.).
53 mm. (25%in.).
Vertical, base down.

BASE CONNECTIONS.
Pin |—Filament. S
Pin 2—No Connection..
Top Cap—Anode

Pin 3—Grid.
Pin 4—Filament.

FILAMENT.
Filament Voltage ) .. 2-5 volts.
Filament Current (nomlnal) .. 7-0 amps.
Min. Filament Heating Time I5 seconds.
RATINGS (Absolute).
Max. Peak Anode Voltage 3
Forward . 1250 volts.
Inverse 5 1250 volts.
Max. Peak Anode Current :
Below 25 ¢/s. i ... 3 amps.
25 c/s. and higher ... ... 6amps.
Max. Mean Anode Current :
Below 210 ¢/s. ... 15 amps.
210 to 400 c/s. .. 1:0amp.
Max. Peak Grid Current ... 50 mA.
*Max. Mean Grid Current ... 10mA.
Max. Negative Control Grid Voltage
Before Conduction ... 500 volts.
During Conduction ... 10 volts.
Max. Power Supply Frequency ... 400 c/s.

**Condensed Mercury Temperature Range —40 to +80°C.

Min. Grid Circuit Resistance 1000 ohms.
ELECTRICAL CHARACTERISTICS.
Peak Voltage Drop ié6 volts.
Approximate Control Characteristics :
DC. Anode Voltage ... 25 500 1250 volts.
DC. Grid Voltage ... ... 0 -4 -6-5 volts.
lonisation Time (approx.) o 10 secs.
De-ionisation Time (approx.) . 1000 u.secs.

CAPACITANCES.

Grid to Anode

-8 pF. (approx.)
Grid to Filament

-8 pF. (approx.)

v —_

*Averaged over 5 seconds.
**Recommended condensed mercury temperature =40°C.

Base
Connections

Underside View
of Base

All dimensions
shown are in
millimetres.

(max.).
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3C23

CONTROL CHARACTERISTIC
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FERRANTI
FULL WAVE RECTIFIER

A directly heated, high vacuum full wave rectifier, designed
for use in equipments where a large output is required.

SR4AGY

PHYSICAL DETAILS.

Base International Octal.

Bulb Clear.

Max. Overall Length . 135 mm. (5%in.)

Max. Seated Height 121 mm. (4%in.)

Max. Diameter (Bulb) 52 mm. (21%in.)

Mounting Position Vertical, base down ;
or horizontal with
pins | and 4 in verti-

cal plane.
BASE CONNECTIONS.
Pin |—No Connection. Pin 5—No Pin.
Pin 2—Filament. Pin 6—Anode |.
Pin 3—No Pin. Pin 7—No Pin.

Pin 4—Anode 2. Pin 8—Filament.

FILAMENT.
Filament Voltage 5-0 volts.
Filament Current 2:0 amps.
RATINGS.
Max. Peak Anode Current
per anode 650 mA.
Max. P.L.V. (no load) ... 2100 2400 2800 volts.
Max. Rectified Current
(Capacitor Input) ... 250 175 150 mA.
Max. Rectified Current
(Choke Input) ws 250 250 175 mA.
Min. Choke Inductance ... 5 5 10 Henries
Delay for H.T. Switching see Note *
TYPICAL OPERATION.
CAPACITOR INPUT.
IR.M.S. Input voltage 750 850 1000 volts.
tiMin. Supply Impedance ... 250 500 575 ohms.
Rectified Current we 250 150 150 mA.
Reservoir Capacitor 4 4 4 .F.
CHOKE INPUT.
iR.M.S. Input Voltage ... 850 1000 volts.
Rectified Current 250 175 mA.
Min. Input Choke Inductance 5 10 Henries

*Under certain operating conditions which are shown on the
graph overleaf it is necessary to delay application of the Anode
Voltage until the filament has reached the required tempera-
ture. Neglect of this precaution will lead to early failure.

+If an input capacitor larger than 4 uF is employed the anode
supply impedance should be increased to limit the peak anode
current to the maximum specified under ‘‘Ratings.”

fEach Anode.

Base
Connections

Underside View
of Base

52

All Dimensions
shown are in
Millimetres
(max.).
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Issue |
Aug, 1957

FERRANTI
OUTPUT BEAM TETRODE

Indirectly heated beam tetrode designed for use as a Low
Frequency Amplifier or Modulator, or as a Radio Frequency

Power Amplifier or Oscillator.

807

PHYSICAL DETAILS.
Base
Max. Overall Length
Max. Seated Height
Max. Diameter (Bulb)
Mounting Position

BASE CONNECTIONS.
Pin |—Heater.
Pin 2—Screen Grid
Pin 3—Control Grid.

UX-5 pin bayonet.

147 m
130 m
53 m

Any.

m.
m.
m.

Pin 4—Cathode, Beam Plates.

Pin 5—Heater.

Top Cap—Anode.

HEATER.
Heater Voltage 63 volts.
Heater Current ... 09 amp.

RATINGS.
Max. Anode Voltage .. 600 volts
Max. Peak Anode Voltage 2000 volts
Max. Screen Grid Voltage ... 300 volts
Max. Negative Control Grld Vcltage ... 200 volts
Max. Cathode Current v .. 150 mA.
Max. Peak Cathode Current 400 mA
Max. Screen Grid Current 10 mA.
Max. Control Grid Current v 5 mA.
Max. Peak Control Grid Current 25 mA
Max. Anode Dissipation = 25 watts
Max. Screen Grid DISSIpatIOn 3-5 watts
Max. Vh_k = 100  volts
Max. Rg_j 25 kQ

g
TYPICAL OPERATION.
Single Valve Class A Amplifier.
Anode Voltage 300 500 volts.
Screen Voltage . 250 200 volts
Control Grid Voltage -12.5 -14:5 volts
Anode Current 83 50 mA.
Screen Current ... 8.0 16 mA.
Anode Impedance 24 39 kQ
Mutual Conductance 6.5 5-7 mA/volts.
Cathode Bias Resistor 140 280 ohms.
Anode Load 3 6 kQ
Power Output .. 6.4 115 watts.
Total Harmonic Distortion 6 12 9%
2 Valves Push Pull Amplifier.
Class ABI Class AB2T

Anode Voltage 500 600 600 volts.
Screen Voltage ... 300 300 300 volts.
Control Grid Voltage ... - =275 -30 volts.
Cathode Bias Resistor ... 270 - — ohms.
Peak AF. Input Voltag.

Grid to Grid 72 59 78 volts
Anode Current (Zero Slgnal) 100 80 60 mA.
Anode Current (Max. Signal) 119 150 200 mA.
Screen Current (Zero Signal) 25 15 15 mA.
Screen Current (Max. Signal) 16 -5 175 21 mA.
Optimum Load Resistance

Anode to Anode 9 10 64 kQ
Power Output ... 325 47-5 80 watts
Total Harmonic Distortion 27 22 35 9%

CAPACITANCES.
in " Il pF.
*Cout 7 pF.
a-g1 <0-2 pF.

*Measured with external shield.
TAnode and Screen supply voltages must not vary by more than
59, and grid bias voltage by not more than 39 between no
signal and peak signal conditions to obtain the maximum output

at low distortion.

9

g
4 qutto
o °
h h

k.bp.

Base
Connections

Underside View
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01010

All dimensions
shown are in
millimetres
(max.).
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Issue 1.

Mar., 1957

FERRANTI

MERCURY VAPOUR RECTIFIER

A Mercury Vapour Rectifier with an oxide coated filament.

866A

PHYSICAL DETAILS.

Base
Max. Overall Length
Max. Seated Height
Max. Bulb Diameter
Anode Cap
Mounting Position

CATHODE.

Fil. Voitage
Fil. Current

UX—4-pin (Bayonet).

170 mm. (6+%in.).
155 mm. (64in.)

66 mm. (23%in.).
Type CT3.
Vertical—Base down.

2-5 volts.
5+0 amps.

RATINGS. (Maximum ratings are ‘‘absolute’’ values.)

Natural Ventilation
Forced Ventilation

20°C—40°C | 25°C—55°C
20°C—60°C | 25°C—65°C

Max. P.L.V. ...| 5kV—IOkV | up to 5kV
(See Note 2 below)

Max. Peak Anode Current 1-0 Amp.
Max. Av. Anode Current 025 Amp.
Ambient Temperature Range :

Natural Ventilation 20°—55°C.

Forced Ventilation ... 20°—65°C.
Min. Cathode Heating Delay 30 secs.

(See Note | below.)

The above ratings apply to operation in circuits using
a choke input filter and a supply frequency of 50 cfs.

F'YPICAL OPERATION.

D.C. Output
*CIRCUIT. Kilovolts. Amps.

No. I. Bi-Phase Half Wave

(2 valves) 32 05
No. 2. 3-Phase Half Wave

(3 valves) 4-5 075
No. 3. Single Phase Full Wave

4 valves) 65 05
No. 4. 3-Phase Full Wave

(6 valves) 945 0-75
No. 5. 3-Phase Half Wave

Double Y (6 valves) 4.5 15

INSTALLATION NOTES.

When first installed or after a long period of rest the
valve should be run for at least 5 minutes before the
application of any anode voltage.

The rated value of P.LV. is applicable only over the
temperature ranges noted above. Care should be
taken in selecting a suitable position in the layout to
ensure free circulation of air around the bulb.
Valves should be shielded from radio frequency fields.
Surges due to H.T. switching or other causes should
be avoided.

This rectifier is directly heated and it is therefore
recommended that the output circuit should be
returned to the mid point of the filament transformer
secondary.

If valves are used in parallel to increase current output
balancing inductances must be placed in the anode
leads.

*For Circuit Diagrams see overleaf.

Base
Connections

Underside View
of Base

170

Ut

All dimensions
shown are in
millimetres
(max.)

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Circuits referred_to_under “TYPICAL OPERATION'’ overleaf.
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NF40
Eerranti

T. R. CELL

’-——\t A broad band passive protection cell normally used in con-
junction with pulsed attenuators or in radar systems where
protection against random signals is not available.

The cell should be mounted in the receiver arm, between
rectangular flanges for W.G. 6.

PHYSICAL DATA.

Dimensions ... See outline drawing overleaf.
/——'\ Waveguide e W.G.16 (0:4"x0-97).

Primer Terminal s ‘Chdlle

Mounting Position ... Any.

FREQUENCY RANGE ... 8950 to 9600 Mc/s.

RATINGS.
Max. Line Power level ... 10 kWw.
*Max. Primer Supply Voltage ... -1500 volts.
Min. Primer Supply Voltage ... =950 volts.
*Max. Primer Current ... 150 pA.
*Min. Primer Current ... 100 pA.
Ambient Temperature Range
(non-operating) ... —-40 to + 100 °C.

CHARACTERISTICS.

Low Power Level. Average. Limit.
Insertion Loss :—
8950 to 9600 Mc/s. 0-6 1-0 dB.
‘15 125 dB.

V.S.W.R. !

High Power Level.

"-\ Breakdown Power . 120 200 mW.

Leakage at 40kW. peak :—

Total Leakage Power 12 20 mW.
Spike Leakage Energy ... 0-12 02 ergs/pulse.
tRecovery Time (to 6dB. loss) ... —_ 50 pSec.
Primer Characteristics.
Primer Operating Voltage ... 200 180\
tg [ volts.

i
*A suitable resistor should be connected in series with the
electrode to limit the current to between 100 and 150 micro-
amperes. At least | megohm should be connected directly to
the primer electrode terminal.
Issue 2. tMeasured at 10 kWV.
Sept., 1960

FERRANTI LTD., KINGS CROSS ROAD, DUNDEE.




% Flanges are flat and
parallel within these
limits

NF40
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M—2 holes in each flange:— -170” dia. *'°?” coaxial to each other
N—2 holes in each flange:— 150" dia. =" coaxial to each other
The holes are positioned as shown and are on a 1:768” = '°°4” P.C.D.

Jon
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Issue 2.
May, 1960

Eerranti

T. R. CELL

A very I'groad band power limiting cell for use in Radar systems
as a unit to provide protection for crystals against random

signals.

NF41

PHYSICAL DATA.

Dimensions
Waveguide
Primer Terminal
Mounting Position

FREQUENCY RANGE

See outline drawmg overleaf.
W.G.16 (04" x0-9%).

CT.l.

Any.

7000 to 11500 Mc/s.

RATINGS.
Max. Line Power level ... 100 watts.
*Max. Primer Supply Voltage -1500 volts.
Min. Primer Supply Voltage ~950 volts.
*Max. Primer Current 150 pA.
*Min. Primer Current" 100 pA.
Ambient Temperature Range
(non-operating) -40 to + 100 °C.

CHARACTERISTICS.

Low Power Level.
Insertion Loss :—

7400- 7900 Mc/s. we 1026 12 "dB,
8000~ 9900 Mc/s. ... 04 09 dB.
10000-10600 Mc/s. s 1053 098 dBS
7000~11500 Mc/s. — 4 dB.
High Power Level.
Breakdown Power ... 150, 300 mWw.
Leakage at 40kW. peak :—
Total Leakage Power 60 — mW.
Spike Leakage Energy e 0413 — ergs/pulse.
tRecovery Time (to 6dB. loss) ... —_ 50 pSec.
Primer Characteristics.
Primer Operating Voltage ... 190 170 \
[8 ' volts.
44

Average. Limit.

*A suitable resistor should be connected in series with the
electrode to limit the current to between 100 and 150 micro-
amperes. At least | megohm should be connected directly to

the primer electrode terminal.
tMeasured at 10 watts.

FERRANTI LTD., KINGS CROSS ROAD, DUNDEE.
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A —2 holes in each flange: 170" dia. 2" coaxial to each other

B—2 holes in each flange: -150” dia. £°*" coaxial to each other

The holes are positioned as shown and are on a 1:768" £ P.C. D.
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Eerranti

T. R. CELL

A separate cavity T.R. Cell designed for use in ‘L’ Band.
It is equivalent to the American Type 1B23.

Issue 2.

Nov, 1959

PHYSICAL DATA.
Max. overall length 3” (76 mm.).

Max. dia. over diaphragm flange 152" (29 mm.).
For other dimensions see drawing overleaf.

FREQUENCY RANGE ... 400 to 1500 Mc/s.
Dependent on the
cavity design.*

RATINGS.
Max. Transmitter Power 20 kWw.
Max. Primer Supply Voltage ... 1500 volts.
Min. Primer Supply Voltage ... -800 volts.
Max. Primer Current ... 200 pA.
Min, Primer Current ... 100 pA.

CHARACTERISTICS.

Low Power Level
tinsertion Loss ... 1 +6 dB max.
Interaction Loss 0-2 dB max.

Primer Electrode Characteristic
Primer Operating Voltage 375 to 525 volts.

OPERATING NOTES.

(1) The performance of this T.R. Cell is to a large extent
determined by the cavity into which the tube is
fitted. It will'work satisfactorily over a large portion
of the ‘L’ Band depending on the cavity design.

(2) The primer electrode should be supplied from a
negative potential DC source of at least 800 volts.
Suitable resistors should be used to limit the primer
electrode current to between 100 and 200 micro-
amperes.

*When tested in a cavity as drawing 162-JAN the valves will
tune in the range 949 to 951 Mc/s.

$In test cavity as drawing 162-JAN.

FERRANTI LIMITED, KINGS CROSS ROAD, DUNDEE
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Issue 2,
Nov. 1959

Eerrantl

T. R. CELL

A separate cavity T.R. Cell designed for use in ‘L’ Band.

QFlI

PHYSICAL DATA.

Max. overall length 37 (76 mm.).
Max. dia. over diaphragm flange 1577 (29 mm.).
For other dimensions see drawing overleaf.

*FREQUENCY RANGE ... 400 to 1500 Mc/s.
Dependent on the
cavity design.

RATINGS.
Max. Transmitter Power 20 kW.
Max. Primer Supply Voltage ... ~1500 volts.
Min. Primer Supply Voltage ... —800 volts.
Max. Primer Current ... 200 pA.
Min. Primer Current ... 100 pA.

CHARACTERISTICS.

Low Power Level
tinsertion Loss ... I -6 dB max.
Interaction Loss 0-2 dB max.

Primer Electrode Characteristic
Primer Operating Voltage 300 to 425 volts.

OPERATING NOTES.

(1) The performance of this T.R. Cell is to a large extent
determined by the cavity into which the tube is
fitted. It will work satisfactorily over a large portion
of the ‘L’ Band depending on the cavity design.

(2) The primer electrode should be supplied from a
negative potential DC source of at least 800 volts.
Suitable resistors should be used to limit the primer
electrode current to between 100 and 200 micro-

amperes.

*When tested in a cavity as drawing 162-JAN the valves will
tune in the range 949 to 951 Mc/s.

tin test cavity as drawing 162-JAN.

FERRANTI LIMITED, KINGS CROSS ROAD, DUNDEE
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FERRANTI ars

T.R. CELL

Type QF40 is an integral cavity, high ‘Q’. T-R Cell for operation
in the 3 cm. band. It is designed for coupling to Zin. I.D.
circular waveguide.

PHYSICAL DIMENSIONS.

Max. overall height ... 34%ins. (100 mm.)
Max. overall width ... 2-065ins. (52 -4 mm.)
For other dimensions see drawings in margin and overleaf.
The Keep-alive electrode is connected to a 5 BA terminal e
at the top of the cell. 1312 MAX

£ N RATINGS.

Max. Transmitter Power level 50 kWV. Peak.
Tuning Range ... ... 9,500 Mc/s. + 5%
Voltage Standing Wave Ratio 20
Max. Insertion loss ... 1 -5db.
*Max. Leakage at 40 kW. Peak— l
spike 0-04 ergs/pulse.
flat 15 mW. i
TMin. Brea&(down Power O - IOg r;W 5 rL
iEffective R.F. short circuit (a) 0-72in.+0-03in. :
(b) 0-67in.+0 -03in. FAEY
Max. Recovery time (to 6 db. loss) 4usecs.
Max. Keep-alive Breakdown
voltage & 1000 volts.

TYPICAL PERFORMANCE DATA.
Low Level Characteristics.

L 400 (approx.)
Voltage Standing Wave Ratio |
. |

4 approx.
Insertion Loss . -2 db.
High Power Characteristics.
*Leakage at 40 kW.— spike 0-02 ergs/pulse.
—flac ... 10 mW.
tBreakdown Power ... 40 mW.
Recovery time (to 6 db. loss) 2 -5usecs.
Keep Alive Characteristics.
Breakdown Voltage ... 700 volts.
Potential Drop 350 volts.

A~
* | psec. pulses.
1 For protection from external transmitters.
1 The position of the R.F. short has two alternative values de-
pending on whether a window discharge occurs or not, but
in either case the crystal protection is not affected.
(a) At peak powers below approximately 15 kW. or with All dimensions
0 -l usec. pulse lengths at all power levels, discharge is ihevaitre in
confined to the cones, and the effective short is at 0-72in. inches
=40 -03in. .
(b) At peak powers above approximately 15 kW. with pulse
lengths greater than 0 -l usec., a window discharge occurs
as well and the effective short is at 0:67in.4-0-03in.
These distances are measured from the input edge of the cell,
i.e., from either of the positions indicated by the broken lines
A or Al on the drawing.
Issue 3. 4 FERRANTI
Jan., 1955. Formerly known as Type TTR31.

FERRANTI LIMITED, Crewe Toll, Ferry Road, EDINBURGH, 5.
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OPERATING NOTES.

This T.R. Cell in a simple duplexer, gives complete protection to all types of crystals
both from the local and neighbouring transmitters, with an appreciable margin of safety
and long life.

To ensure rapid breakdown a negative voltage of 1000V. D.C. should be applied to
the keep-alive electrode. The keep-alive current should be restricted to between 100 p.A
and 150 g A by means of a suitable limiting resistance. Some of this resistance may be
located in the power supply but at least | megohm should be connected directly on to the
keep-alive terminal to prevent relaxation oscillations at the keep-alive. It is advisable to
arrange that the keep-alive current is passing for a few seconds before the transmitter
begins to operate.

The cell is provided with a tuner free from backlash which gives a sensitive adjustment
of frequency over the specified tuning ranges.

To give protection from neighbouring transmitters when the set is not operating
and the keep-alive unenergised a suitable gate or crystal shutter must be fitted.

FERRANTI LIMITED, Crewe Toll, Ferry Road, EDINBURGH, 5.




Issue 4.
Jan., 1955

FERRANTI
T.R. CELL

Type QF4l is a tuneable T-R Cell for operation in the 3 cm.
band. It is designed for coupling to rectangular waveguide
0-9in. x 0 -4in. internal dimensions (Waveguide No. |6 in
RCL351) and is fitted with an engraved tuner. It is similar
to Type QF40 but its effective bandwidth when tuned has
been increased to about 25 M/cs. for a V.S.W.R. of 20, or
15 M/cs. if the limit of V.S.W.R. is | ‘5.

QF4l

PHYSICAL DIMENSIONS.

Max. overall height 34¢ins. (94 mm.)

Max. overall width 1 -Oin. (254 mm.)

For other dimensions see drawmgs in margin and over-
leaf.

The Keep-alive electrode is connected to a 5 BA terminal
at the top of the cell.

RATINGS.

Max. Transmitter Power level 50 kW. peak.
*Tuning Range . 9,500 Mc/s.4+-59%,
Preset Tuning Range Centre Frequency

+ 100 Mc/s.
ViS,W.R. . 1-4,
Max. Insertion Loss at
Resonant Frequency 1 -2 db.
Max. Insertion Loss at + 15 Mc/s.
off Resonant Frequency 1-5db

TMax. Leakage at 40 kW. Peak—
spike
flat

{Min. Breakdown Power

§Effective R.F. short circuit ((:))g

Max. Recovery Time

High Power Characteristics.
Leakage at 40 kW.— spike

0-10 ergs/pulse.
30 mW.
250 mW.

25 4+ 003 inches.
20 + 003 inches.

(to 6 db. loss) at 40 kW. 4 ysecs.
Max. Keep-alive Breakdown

voltage . - 1000 volts.

TYPICAL PERFORMANCE DATA.

Low Level Characteristics.
QL 130 approx.
V.S.W. R at Resonance Y | | approx.
Insertion Loss at Resonance . 0-8 db.

006 ergs/pulse.
20 mW.

—flat
Breakdown Power 100 mW.
Recovery Time (to 6 db Ioss) | -5usec.
Keep-Alive Characteristics.
Breakdown Voltage ... 700 volts.
Potential Drop at 150 pA. 350 volts.

*

The engraved tuner provides a covergae of + 100 Mc/s.
about the centre frequency. Each division of the tuner
scale corresponds to an alteration in frequency of approx.
10 Mc/s. The cell is normally supplied with the tuner
centred on 9375 Mc/s. but on request it may be set at other
points within the range 9075 Mc/s. to 9925 Mc/s.

| usec. pulses.

For protection against external transmitters.

See note overleaf.
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QF4l

SBA TERMINAL

N
1280
625"

‘A'—2 holes in each flange
-170in. dia. + -002in.

pliey ‘B'—2 holes in each flange
= -150in. dia. + -002in.

Holes lieon | -768in.+ -001in.
BC.D.

at003”

1220

625"

OPERATING NOTES.

This T.R. Cell in a simple duplexer, gives complete protection to all types of crystals
both from the local and neighbouring transmitters, with an appreciable margin of safety
and long life.

To ensure rapid breakdown a negative voltage of 1000V. D.C. should be applied to
the keep-alive electrode. The keep-alive current should be restricted to between 100 A
and 150 pA by means of a suitable limiting resistance. Some of this resistance may be
located in the power supply but at least | megohm should be connected directly on to the
keep-alive terminal to prevent relaxation oscillations at the keep-alive. It is advisable to
arrange that the keep-alive current is passing for a few seconds before the transmitter
begins to operate.

To give protection from neighbouring transmitters when the set is not operating
and the keep-alive unenergised a suitable gate or crystal shutter must be fitted.

* The position of the R.F. short has two alternative values, depending on whether a window
discharge occurs or not, but in either case the crystal protection is not affected.

(a) At peak powers below approximately 15 kW. or with 0-1 usec. pulse lengths
at all power levels, discharge is confined to the cones, and the effective short
is at 0 -25in. + 0-03in

(b) At peak powers above approximately 15 kW. with pulse lengths greater than
0-l psec., a window discharge occurs as well and the effective short is at
0-20in. 4 0-03in.

These distances are measured from the face of the input flange of the cell.

FERRANTI LIMITED, Crewe Toll, Ferry Road, EDINBURGH, 5.




Eerranti

T.R. CELL

The QF4l series are tuneable integral cavity T-R cells for
operation in the'X’ (3 cm.) band. These cells are designed for
use in branched duplexers in WG16 (Rectangular 0-9”x0-4”
internal dimensions).

QF41A
to
QF4I1K

Issue 5.
Nov., 1959.

PHYSICAL DIMENSIONS.

Max. overall height 23
Max. width between flanges
Top Cap (Primer electrode)
Mounting Position

Waveguide

3fins. (95°3 mm.)
I -Oin. (25 -4 mm.)
ETG (5BA thread).

WG|6

For other dimensions see drawings overleaf.

FREQUENCY RANGE.

The preset tuner provides tuning over a range of approx.
+75 Mc/s.

The operating centre frequency and actual range is in-
dicated by the suffix letter:—

QF41A 9005 to 9155 Mc/s.
QF41B 9100 to 9250 Mc/s.
QF41C 9200 to 9350 Mc/s.
QF41D 9300 to 9450 Mc/s.
QF4IE 9400 to 9550 Mc/s.
QF41F 9500 to 9650 Mc/s.
QF41G 9600 to 9750 Mc/s.
QF41H 9700 to 9850 Mc/s.
QF41) 9800 to 9950 Mc/s.
QF41K 9900 to 10050 Mc/s.
RATINGS.

Max. Transmitter Power level ... 50 kW. Peak.
*Max. Primer Supply Voltage ..=1500 volts.
*Min. Primer Supply Voltage . =700 volts.
*Max. Primer Current 200 pA.

*Min. Primer Current 100 uA.

CHARACTERISTICS.

Low Power Level
QL .. P
V.8. W R (at Resonance)
flnsertion Loss e
High Power Level.
fLeakage at 40 kW.:—

Flat Leakage Power
Spike Leakage Energy
Breakdown Power

Recovery Time (to —6.dB )

Average. Limit.
130 125 to 160

gl |-4
0-8 I-2dB.

20 30 mW.
0-1 ergs/pulse
250 mW.

4 uSec.

§Position of V.S.W. minimum:—

Gap discharge
Window discharge

Primer Operating Voltage

0-24"4+0-02".
0-22"40-02".

250,
350 to - volts.
450 )

*See note (4) under ‘Operating Notes’ overleaf.

TPrlmer energised.

1lusec. pulses.
Ni” ured from the input flange.
otes’ overleaf.

Su note (5) under ‘Operating
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QF41A
to
QF41K

722" DIA

|
'!

2 EMAX. (b

L

y | R "((ﬂ))* —

A-2 HOLES IN EACH
FLANGE 170" DIA. %-002"

B-2 HOLES IN EACH
FLANGE -150" DIA. £-002*

]

3 HOLES LIE ON
1-000" 005 1:220" 4003 1-768" 004" P.C.D.
I3
OPERATING NOTES.
(1) This T.R. Cell in a simple dupl , gives pl pr ion to all types of crystals

both from the local and neuhbourmg tnnsmmers. wnh an appreciable margin of. safety
and long life.

(2) A balanced mixer is an advantage.

3) To gtve protection from neighb ing tr: itters when the set is not operating
and the primer unenergised a suitable gate or crystal shutter must be fitted.

(4) To ensure rapid breakdown a negative voltage of 1000V. D.C. should be applied to
the primer electrode. The primer current should be restricted to between 100 uA and 200
@A by means of a suitable Ilmmng resistance. Some of this resistance may be located in the
power supply but at least | hould be d directly on to the primer termlnal
to prevent relaxation oscillations. It is advisable to arrange that the keep-alive current is
passing for a few seconds before the transmitter begins to operate.

(5) . The position of the V.S.W. minimum has two alternative values, depending on whether
a window discharge occurs or not, but in either case the crystal pr ion is not affe

Transition of the V.S.W. minimum from the cones to the window takes place under the
following conditions:—

At 8 -7 kW. approx. with a pulse width of | psec. and a P.R.F. of 1000.

At 10 -4 kW. approx. with a pulse width of | usec. and a P.R.F. of 500.
At 17 kW. approx with a pulse width of 0| usec. and a P.R.F. of 1000.

FERRANTI LIMITED, KINGS CROSS ROAD, DUNDEE



Issue 5.
Nov., 1959,

Eerranti

T.R. CELL

A series of medium ‘Q’, integral cavity T.R. cells for operatlcn
in the ‘X"-Band. They are designed for coupling to §”
circular waveguide and a preset tuner is incorporated.

QF42A
to
QF42K

PHYSICAL DIMENSIONS.

Max. overall height ...
Max. width

Top Cap (Primer electrode)
Mounting Position
Waveguide

3 -675ins. (9335 mm.)
2-065in. (52 4 mm.)
CTé (5BA thread).
Any.
Circular §” i.d.

For other dimensions see drawings overleaf,

FREQUENCY RANGE.

The preset tuner provides tuning over a range of approx.
+75 Mc/s.

The operating centre frequency and range is indicated
by the suffix letter:—

QF41A 9005 to 9155 Mc/s.
QF41B 9100 to 9250 Mc/s.
QF4I1C 9200 to 9350 Mc/s.
QF41D 9300 to 9450 Mc/s.
QF41E 9400 to 9550 Mc/s.
QF4IF 9500 to 9650 Mc/s.
QF41G 9600 to 9750 Mc/s.
QF41H 9700 to 9850 Mc/s.
QF41) 9800 to 9950 Mc/s.
QF41K 9900 to 10050 Mc/s.
RATINGS.

Max. Transmitter Power level ws 50 kW. Peak.
*Max. Primer Supply Voltage ...=1500 volts.
*Min. Primer Supply Voltage ... =700 volts.
*Max. Primer Current o . 200 pA.

*Min. Primer Current 100 pA.
CHARACTERISTICS.
Average. Limit.

Low Power Level

L 160 approx.
V.S. W R. (at Resonance) 11 -4
tinsertion Loss 0-8 |2 dB.

High Power Level.

iLeakage at 40 kW.:—
Flat Leakage Power 20 30 mW.
Spike Leakage Energy ... 0-06 0-l ergs/pulse
Breakdown Power .. 100 250 mW.
Recovery Time (to -6dB. ) 15 4 pSec.
§Position of V.S.W. mini —
Gap discharge 069”400
Window discharge 0+ 67”2;§5:g 03’
Primer Operating Voltage ... 350 :go } volts.

*See note (4) under ‘Operating Notes’ overleaf.
Primer energised.
| usec. pulses.
Measured from the input edge of the cell.
See note (5) under ‘Operating Notes’ overleaf.

FERRANTI LIMITED, KINGS CROSS ROAD,

DUNDEE




QF42A
to
QF42K

-844" DIA. 1% MAX.

MAX.

CT.6 —

2:300"
MAX.
: <
'_.
0 -— x
e Bige
< o4 |
2] S
13 - it

MAX.

3

is SQ.

2-060"4--005"

OPERATING NOTES.

(1) This T.R. Cell in a simple dupl , gives plete pr ion to all types of crystals
bo;hl frov‘\.rths local and neighbouring transmitters, with an appreciable margin of safety
and long life.

(2) A balanced mixer is an advantage.

(3) To give protection from neighbouring transmitters when the set is not operating
and the primer unenergised a suitable gate or crystal shutter must be fitted.

(4) To ensure rapid breakdown a negative voltage of 1000V, D.C. should be applied to
the primer electrode. The primer current should be restricted to between 100 LA and 200
@A by means of a suitable limiting resi Some of this resi may be I d in the
power supply but at least | gohm should be c ed directly on to the primer terminal
to prevent relaxation oscillations. It is advisable to arrange that the keep-alive current is
passing for a few ds before the transmitter begins to operate.

(5) The position of the V.S.W. minimum has two alternative values, depending on whether
a window discharge occurs or not, but in either case the crystal protection is not affected.
Transition of the V.S.W. minimum from the cones to the window takes place under the
following conditions:—

At 8 -7 kW. approx. with a pulse width of | psec. and a P.R.F. of 1000.
At 10 -4 kW. approx. with a pulse width of | psec. and a P.R.F. of 500.
At 17 kW. approx with a pulse width of 01 psec. and a P.R.F. of 1000.

FERRANTI LIMITED, KINGS CROSS ROAD, DUNDEE




FERRANTI RER
T.R. CELL
Type QF50 is a tuneable T-R Cell for operation in the Q band.
PHYSICAL DIMENSIONS.
Max. Overall Height ... 92 mm. (3 -625in.).
Max. Width over Tuner 31 mm. (I -220in.).
Primer Connection Caps Type C.T.l. (0.25in. dia.).
N 3
For other dimensions see drawings overleaf.
CHARACTERISTICS.
Low Level Characteristics.
Loaded ‘Q’ 150 max.
VSWR. ... 2 max.
Tuning Range 84 to 8-8 mm.
Insertion Loss 2 db. max.
High Power Characteristics.
Nominal Peak Power 20 kW.
Nominal Mean Power 8 watts.
Spike ... ... 0-045 e/p. max.
Leakage {fe . 1 1 25 mW.max.
Recovery Time to 3 db. ... 2 psecs. max”®
Recovery Time to | db. ... 4 pLsecs. max.
Primer Characteristics.
Primer Supply Voltage ... -2 kV.
*Primer Current ... ... 50 to 75 pamps.
S~
*The primer electrodes should be fed from a source maintained
at a negative potential of 2,000 volts DC. The primer current
should be restricted to a value between 50 and 75 pA. by
employing suitable limiting resistors. Some of this resistance
may be located in the power supply but at least 2 megohms
must be connected directly on to each primer terminal to
prevent relaxation oscillations.
Issue 2
Dec. 1958
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QF50

75 1 PRIMER

GLASS SEAL-OFF

GLASS
RESERVOIR

%? m.m. DIA.

-125
140

1-085
IN |20

180
ouT 220

10823 LoCATING RADI

PRIMER

Note:

TUNER 10 BAHEX
0125 MIN. LENGTH

WINDOW

Maximum displacement of tuning mechanism
is 2° with cell held against either face and

held on locating radii.

FERRANTI LIMITED, Kings Cross Road, DUNDEE.




SYII
Eerranti

KLYSTRON

£ N A High Power Amplifier Klystron designed for CW operation
in the 3 em. waveband.

PHYSICAL DETAILS.
Electrode Connections See Drawing.

- Overall Length ... 296 mm. (I1%4in.).
For other dimensions see outline drawing on Page 3.
Output Waveguide Rect. lin. X }in. I.D
Input Waveguide Rect. lin.x 4in. I.D.
- Water Connections :
?:lo'ck ¥o ggg 6?; :or }” bore.
ollector ... o B.S.S. 659 for 4” bore.
/ et Mounting Position Vertical with
) Cathode uppermost.
HEATER.
-> Heater Voltage ... ... 4-5to06-0volts.
- Heater Current ... <. 10to 105 Amps.
*Minimum Heating Delay Time aut 5 minutes.
RATINGS.
Max. Beam Voltage 14 kV.
Max. Beam Current ... 850 mA.
-3 TMin. Power Output ... 1800 watts.
FREQUENCY.
= }Operating Frequency ... 8700 - 10,000 Mc/s.
Tuning Range . ... 45 Mc/s.4- 10 Mc/s.
WATER COOLING for operation at :—
I kw. 2 kw.
Minimum Water flow through
Block at 20°C. .. 10 2-0 litres/min.
Pressure drop through Block
at above flow .. 06 1-2 Ibs./sq.in.
Minimum Water flow through
Collector at 20°C. . 2:5 5:0 litres/min.
Pressure Drop through Collector
at above flow 4 .. 01 0-4 Ibs./sq.in.
§AIR COOLING of Output Window
Min. Air Flow at 20°C. w. 05 10 Ilitres/sec.
TYPICAL OPERATION AND CHARACTERISTICS.
Beam Voltage 9:4to 106 12-8to 136 kV.
4 A Beam Current 450 to 550 720 to 790 mA.
Focus Voltage -200 to —450 -300 to -700 volts.
Focus Current <0-5 <0-5 mA.
Output Power 1000 2000 watts.
Efficiency 19 to 22 19 to 22 %
R.F. Gain :
High Level 10-5 to 125 12 to 14 dB.
Low Level 12to 14 17 to 18-5 dB.
Phase Variation of Output
with Beam Voltage |3 1 -5 radians/kV.
Loss Current :
o. R.F. > 10 3+ 10 9% of beam
current.
Optimum R.F. Drive <|50 <200 mA.

*See Notes on Operation (2) overleaf.
TAt Beam Volitage= 14 kV.
iValves can be supplied tuned to any frequency within this

range.
Issue 2. §Drawings of the necessary wave guide cooling section will be
May, 1960 supplied on request.
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SYII

NOTES ON OPERATION.

|. The heater voltage should be gradually increased until a
steady current within the specified range is obtained.

2. The valve has no getter and therefore when first installed
or after more than two or three weeks shelf life it is advis-
able to run the heater for about half an hour before applying
H.T. which should then be raised slowly (approx. 4 kV/min.)
checking that reasonable focus is obtained. On other occa-
sions when this procedure is unnecessary the warm up time
from switching on of heaters to full power is about 5 min-
utes. During this heating period the heater current should
not exceed |3 Amps.

3. The cavity block and collector are insulated from each
other, therefore current taken by the block can be meas-
ured separately. This current should not exceed 200 mA.
and an H.T. trip set to operate at 200mA. is a useful safe-
guard against H.T. flashover.

4. It is recommended that a pressure type water flow relay
should be fitted in the collector drain pipe, in order to
break the H.T. supply in the event of cooling water supply
failure, otherwise the beam will rapidly puncture the
collector if such a failure occurs.

5. Care should be taken not to exceed 2 : | V.S.W.R. in the
output circuit, otherwise the output window may puncture.

6. The following precautions should be taken to avoid internal
damage to the cathode or focus electrode in the event of
flashover when the valve is first run :—

(a) Connect a resistor of not less than 75 ohms in series
with the mains H.T. feed to the cathode.

(b) Limit the focus electrode to cathode potential in the
event of breakdown to less than 1000 volts. This can
be readily achieved by series connected neon discharge
tubes across the focus electrode supply.

(c) It is also advisable to connect a series resistor (approx.
10kQ)) between the focus electrode and its supply
potentiometer and to decouple the latter to cathode
with a capacitor of |wF.

Page 2.
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Issue 2.
May, 1960

SYII

2924
40 160 .
'] i 4 WOLES TAPPED % BSF
ON 88 P.C.D.
10 ‘
i FOCUS I N OUTPUT
ELECTRODE | FOR 2 BORE LIGHT GAUGE I
| J ] ' C9LLECTOR COPPER TUBES TO BSS I
HEATER 7 INPUT N® 659 1955 NOTE *
CATHODE p IN w|
| I\ (o] N
\v\,_x - i s, () ©
HEATER ¥ O N
= - Y
g o i NS B S I :
g L j RO
L U
10 : =—H @ Q ()
| \ ' o [} -
Il / = y
25 | T T -
== I ll 71 FOR Z BORE LIGHT GAUGE 1
EARTH - el COPPER TUBES TD BSS =
HiPY N°® 659 - 1955 NOTE %
BELLOWS TUNERS \
INPUT /
N\
OUTPUT INPUT ¢
- 41 9
p q =
I _ " = s *These unions are obtainable from
g o E i B 2 .f_ % ll Yorkshire Copper Works, Leeds.
o <o © I < \U/
3 ma X
b ' INPUT
/ I
/ 32
/
4 HOLES TAPPED 4 BA.
Dimensions
shown are in
millimetres
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SYII
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Dee.,1957
(Tentaive)

FERRANTI
KLYSTRON

A water-cooled two resonator low noise rugged Klystron
Power Amplifier with a gain of 10dB intended for C.W. opera-
tion. It is designed to be driven by an oscillator type SZ21,
under which condition the power output will be in the range
150-200W. The valve has rugged tuners capable of + 20
Mc/s. tuning range which are intended to be used for tuning
the cavities up to any one SZ2I.

SY30

Tentative Data.
PHYSICAL DETAILS.

Overall Length

185 mm. (I1%in.).

For other d|mensmns see outline drawing.

Output Waveguide
Input Waveguide
Water Connections

HEATER.
Heater Voltage

WGI6 coupling to
I.S.S. choke flanges.
sin. gas thread.

5 to 7 -0 volts.

Heater Wattage ... 19-21 watts.
RATINGS.
Max. Beam Voltage 10-0 kV.
Max. Beam Current 260 mA.
Max. Focus Voltage 50 volts.
FREQUENCY.
*Qperating Frequency 9500 Mc/s.
Tuning Range +20 Mc/s.
WATER COOLING.
TMinimum Water flow at 20°C. | -0 Litre/min.

TYPICAL OPERATION AND CHARACTERISTICS.

Beam Voltage ... 8 kV.
Beam Current ... 150 mA.
Focus Voltage ... -25 volts.
Efficiency 17 %
R.F. Gain ... High Level ... 10 dB.
Low Level ... 14 dB.
Input Power 15 25 watts.
iOutput Power ... 175 200 watts.

NOTES ON OPERATION.

|. The heater voltage should be gradually increased until a
steady current within the specified range is obtained.

2. It is recommended that a pressure type water flow relay
should be fitted in the drain pipe, in order to break the
H.T. supply in the event of cooling water supply failure,
otherwise the beam will rapidly puncture the colletor
if such a failure occurs.

3. Care should be taken not to exceed 2 : | V.S.W.R. in the
output circuit, otherwise the output window may puncture.

4, The following precautions should be taken to avoid internal
damage to the cathode or focus electrode in the event of
flashover when the valve is first run : the focus electrode
to cathode potentials should be limited in the event of
breakdown to less than 500 volts. This can be readily
achieved by series connected neon discharge tubes across
the focus electrode supply.

#*Valves can be supplied tuned to any “X’ band frequency
by arrangement.
+Water input must belto collector end union.
1At 9500 Mc/s.—F.
Bandwidth : to 3 dB points—I8 5 Mc/s.
to | dB points— 10 Mc/s.

FERRANTI LIMITED, GEM MILL, CHADDERTON,

OLDHAM, LANCS.
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,
ALL UNIONS B BS.P

WATER IN S >

7:25 MAX.

"
4-274

SY30

WATER 0UT

"
1-700

CONTACT AREA L

FOCUS ELECTRODE

CONNECTION.

u

-630'DIA.

2-375

HEATER LEAD

'..
4, CONTACT AREA
r CONNECTION.

750
DIA.

All dimensions
shown are in
millimetres
(max.).

1614 DIA.

1-465"
DIA.

| 78501
"(max)

269 MAX. |

CONTACT AREA
HEATER AND CATHODE
CONNECTION.

"
z
18

*.040

rizs”

4 HOlgs -203" DIA.
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SY30

RIEKE DIAGRAM

)

Beam Voltage = 8 kV.

Beam Current 150 mA.

Drive Power for max. power output in
matched conditions.

180° corresponds to the plane of output
flange.

FERRANTI LIMITED, GEN&I MILL, CHADDERTON, OLDHAM, LANCS.
|
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Eerranti

KLYSTRON

A water-cooled two resonator low noise rugged Klystron
Power Amplifier with a gain of 10dB intended for C.W. opera-
tion. It is designed to be driven by an oscillator type SZ22,
under which condition the power output will be in the range
150-200 W. The valve has rugged tuners with a 4-20 Mc/s.
tuning range which is intended to be used for tuning the
cavities to match any SZ22.

SY3I

PHYSICAL DETAILS.

Max. Overall Length
Max. Overall Width

7 -25” (1845 mm.).

4-314” (109 -5 mm.).

For other dimensions see outline drawing on Page 3.

Output Waveguide
Input Waveguide
Water Connections

{ WGI6 coupling to

1.S.S. choke flanges
+” B.S.P. Unions.

HEATER.
Heater Power .
Heater Resistance
at 23 -5 watts.

20 to 27 Watts.
..2:35 to 2-65 Ohms.

Cold Heater Resistance = 0-2 Ohms.
Max. switch-on surge current . 9 Amps.
RATINGS.
Max. Beam Voltage 10-0 kV.
Max. Beam Current 260 mA.
Max. Focus Voltage 50 volts.
FREQUENCY.
1Operating Frequency 9500 Mc/s.
Tuning Range 3 +20 Mc/s.
WATER COOLING.
iMinimum Water flow at 20°C.... 1 -0 Litre/min.

TYPICAL OPERATION AND CHARACTERISTICS.

Beam Voltage ... . . 8 kV.
Beam Current ... 150 mA.
Focus Voltage ... =25 volts.
Efficiency ... 17 %
RiF/Gainis... High Level 10 dB.
Low level 14 dB.
Input Power 15 25 watts.
§Output Power ... 175 200 watts.

NOTES ON OPERATION.

I. It is recommended that a pressure type water flow relay
should be fitted in the drain pipe, in order to break the
H.T. supply in the event of cooling water supply failure,
otherwise the beam will rapidly puncture the collector
if such a failure occurs.

2. Care should be taken not to exceed 2:1 V.S.W.R. in the
output circuit, otherwise the output window may
puncture.

3. Toavoid internal damage to the cathode or focus electrode
in the event of flashover when the valve is first run, the
focus electrode to cathode potential should be limited
in the event of breakdown to less than 500 volts. This
can be readily achieved by series connected neon dis-
charge tubes across the focus electrode supply.

*Qver the operating heater power range the heater
resistance R series with the heater power W according to

the law R /W,

1Valves can be supplied tuned to any ‘X"’ band frequency
by arrangement.

{Water input must be to collector end union.

§At 9500 Mc/s.
Bandwidth: to 3 dB points—I8-5 Mc/s.

to | dB points—I10 Mc/s.

FERRANTI! LIMITED, GEM MILL, CHADDERTON,

OLDHAM, LANCS.
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TYPICAL RF INPUT/OUTPUT CHARACTERISTICS.
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SY3I

7:25" MAX.

"
L
ALL UNIONS B BS.P
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CONNECTION.
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HEATER LEAD
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(E——
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M
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DIA.

2
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All dimensions
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CONNECTION.
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SY3l

RIEKE DIAGRAM

OWARD LORD

Beam Voltage = 8 kV,

Beam Current = 150 mA.

Drive Power for max. power output in
matched conditions.

180° corresponds to the plane of the out-

Page 4 put flange.
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SY4l

Eerranti

KLYSTRON

A High Power 4 Cavu'.y Broad Band Amplifier Klystron for
CW operation at ‘X’ Band frequency.

PHYSICAL DETAILS.
Base ..
Overall Length (valve)
Overall Length (Magnet

None.
14” (356 mm.)

Assembly) s weo 1737 (442 mm.)
*Qutput Waveguide... .« Rect. | :122”x0-497” I.D.
*Input Waveguide ... Rect. | 11227 0-497” I.D.

For other dimensions see drawmg on Page 3.
Water Connections . %+ B.S.P. Unions.
Mounting Position ... S Vertical—Cathode end down
Weight (in permanent magnet
assembly) ... 90 Ibs.

HEATER.
Heater Power

Heater Resistance
at 32 watts

27 -6 to 37 -2 Watts
31 to 34 Ohms

Cold Heater resistance 0-2 Chms
1Max. switch-on surge current 9 Amps
iMin. heating delay time ... 3 Mins

RATINGS.

Maximum Beam Volts 13 kV

Maximum Beam Current ... 700 mA

Maximum Power Output ... 3 kW

FREQUENCY.
**QOperating Frequency 8000—9000 Mc/s
t1Valve Bandwidth ... Mc/s

WATER COOLING.
Minimum water flow through

block at 20°C. I -5 litre/min
Minimum water flow through

collector at 20°C. 6 litres/min
Pressure drop through block

at | -5 litre/min. ; 05 Ibs./sq. in.
Pressure drop through col-

lector at 6 litres/min.... 4 |bs./sq. in.

Note: The block and collector may be run in series with
a 6 litres/min. water flow. The water must enter
the block first.

Pressure drop :hrough block
at 6 litres/min... "

TYPICAL OPERATION.

4 |bs./sq. in.

Beam Voltage
Beam Current
§Magnetic Field
Output Power
Efficiency
R.F. Gain

13 kY
530 to 600 mA
1500 to 1700 Gauss.
... <2000 watts
33t038 9
32 to 47 dB

Loss current:
No R.F.at 13 kV. .. 339, of beam current.
2 kW. at 13 kV. 3100 mA

*Pressure joint to dowelled plate-further details will be sent
on request.

1See ‘Notes on Operation’ (1) overleaf.

iThe time which must elapse after application of full heater
volts before the E.H.T. can be run up.

**Valves can be supplied tuned to any frequency in this band.
+1See graph on page 4.

§This field can either be supplied by a permanent magnet
Issue |. system or by electromagnet. Details of the electromagnet
April, 1962. : can be supplied on request.
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Page 2.

NOTES ON OPERATION.

(1)

(2)

@3

-

(4)

The heater should either be increased slowly from zero to
satisfy the surge current specification, or a resistance
should be inserted in series with the supply voltage so
that application of this voltage will not produce a surge
current greater than the specified figure.

The cavity block and collector are insulated from each
other, and, current taken by the block can be therefore
measured separately. This current should not exceed
200 mA. An H.T. trip set to operate at 200 mA. is a safe-
guard against H.T. Flash-over.

Care should be taken not to exceed 2:1 VSWR in the
output circuit, otherwise the output window may punc-
ture. A VSWR higher than 2:1 may also make it im-
possible to obtain the stated output.

A 200 ohms resistor of suitable wattage should be connec-
ted in series with the cathode H.T. supply to limit the
current drawn in the event of flash-over.

RIEKE DIAGRAM,

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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OSCILLATOR FREQUENCY (Mc/s.)
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Eerranti

KLYSTRON

A two cavity fixed Tuned Klystron Oscillator for Transmitter
operation in the ‘X’ Band. This valve is designed to mini-

SZ22

mise the effects of vibration and to withstand heavy accelera-

tion.

PHYSICAL DETAILS.
Overall Length

170 mm.

For other dimensions see ou:lme drawmgs on Page 3.

*Qutput Waveguide

Water Connections -
Mounting Position (Preferred)

Weight

HEATER.

Heater Voltage

Heater Input Power o .

Heater Resistance at I8w Input
Power - o

Cold Heater Resistance

Max. Heater Switching Surge ...

RATINGS.

Max. Beam Voltage
Max. Beam Current

FREQUENCY.

FOperating Frequency
Tuning Range .

WATER COOLING.

|6~American
Type UG39,U.
sin. B.S.P.
Vertical with
Cathode down.
| Ib. 10 ozs.
073 kg.

7 to 85 volts.
155 to 21 watts.

1-9to2-] chms.
02 ohms.
8 amps.

8-0 kV.
40 mA.

9500425 Mc/s.
Fixed Tuned.

The valve is provided with water cooling circuits on both
biock and collector. With these connected in series a
flow of not less than 05 litre/min. of water at 25°C. is

necessary.

TYPICAL OPERATION AND CHARACTERISTICS.

Beam Voltage

Beam Current

Output Power

Beam Voltage at low end of mode
§Electronic Tuning Range

**Frequency Pushing with Beam
Voltage 55
Frequency Pushlng with Heater
Current & .
ttFrequency Pulhng
§§Frequency Drift ... ‘
Temp. Coefficient Frequency
Microphony .

Shock

72to7-8 kV.
30—40 mA.
10—20 watts.
5:6 to 62 kV.

2 Mc/s. for 600 volts.

<+ 100 volts.
42 ke/s/V.

150 ¢/s/Amp.

1 -1 Mc/s.

<2 ke/s/hour.

150 ke/s/°C.

Less than 500 ¢/s/g.
up to 10g. in the
range 20—5000 c/s.
Shocks up to 150g of
7 milliseconds dura-
tion produce no de-
tectable frequency
variation.

*Bolts to UG 40A/U. Choke Flange.

1This is the frequency to which these Klystrons are normally

tuned.

fTubes for operation at other frequencies in the range 8500 to
10,000 Mc/s. can be supplied to special order.

§For a power variation of less than 1dB.

**At optimum power output.
1tAll phases of V.S.W.R. | -5:1.
§§At constant temperature.

Eerranli
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Eerranti

KLYSTRON

A A two cavity Tunable Klystron Oscillator for Transmitter
operation in the ‘X’ Band. This valve is designed to minimise
the effects of vibration and to withstand heavy acceleration.

PHYSICAL DETAILS.

Max. Overall length : 8 :48ins. (216 mm.)
For other dimensions, see outlme drawmg on page %
*Output waveguide .. . 2 W.G.

Water connections thread
Mounting position ...

No. I0—32U N.F.-2A
Any
1 '66 Kg. (31b. 100z.)

Weight
HEATER.
Heater Voltage 7 to 85 volts.
Heater Input Power e 15-5 to 21 watts.
Heater Resistance at [8w. Input
Power .. 7 19to2l ohms
Cold Heater Resistance ... 02 ohms.
Max. Heater Switching Surge 8 amps.
RATINGS.
Max. Beam Voltage... 80 kV.
Max. Beam Current 40 mA.

FREQUENCY.

1Operating frequen:y Range 8000—9000 Mc/s.

Tuning Range + 20 Mc/s.
WATER COOLING.
Minimum water flow 03 litre/min.
§Maximum water flow 3 0 lltrelmm.
Maximum temperature of ‘coolant
Coolant pressure drop at 06 litres/min.
flow at 10°C. ... =5 0-1 Ib./sq. in.

TYPICAL OPERATION AND CHARACTERISTICS.

N

Issue |.
Sept., 1961

Beam Voltage

Beam Current

Output Power

Electronic tuning range ...
Frequency pushing with Beam volts
Frequency pushing with heater curre
Frequency pulling ...
Temperature coefficient of frequency
Microphony ..

Shock

6-8—7 4 kV.
28—30 mA.
10—20 watts.

3 ke/s./V.
nt 200 c/s./A.
4-5 Mc/s.
150 ke/s./°C.
less than 4000 c/s/g
up to l0g in the
range 20—200 cycles
Up to 150g of 7
millisecs.  duration
produces no detect-
able frequency var-
iation.

*Bolts to UG40A/U Choke flange.

1The operating frequency required should be specified when

ordering.
§To avoid microphony due to turbulence

in water channels.

FERRANT! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Typical Power Output and Frequency/Anode Voltage Characteristics.
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SZ50

Ferranti
KLYSTRON

A very rugged Reflex Klystron for use as a Local Oscillator.
It has been designed to provide extreme stability and reliability
in operation under the most severe environmental conditions.
It is intended for convection cooling with free air circulation.

PHYSICAL DATA.

Dimensions ... See Drawings on Page 3.
Qutput Connection ... Bolts to UG-39/U flange or
UG-40A/U choke for W.G.16

Mounting Position ... Any

Weight .. 6 oz. (180 gm.) approx.

Electrode Connections Moulded flying ieads.
FREQUENCY.

Operating Range 9300-4-300 Mc/s
TUNING.

Asingle screw tuner covers the tuning frequency range in approximately 23 turns.
For tuner screw semngs see the graph on page 5. The average tuner torque is
35 in./oz. (max. 50 in./oz.).

HEATER.
Heater Voltage 63 volts
Heater Current 1-2-10% amps

RATINGS. (All ratings are ‘Absolute’)

Max. Heater Voltage ... 69 volts
Min. Heater Voltage ... 5.7 volts
Max. Resonator Voltage 350 volts
Max. Resonator Current ... 60 mA
Max. Neg. Reflector Voltage... s 500 volts
Max. Vibration.. 20 g
Max. Shock (short durauon) 150 g
Max. Altitude for operation . ... 60,000 ft
*Max. Body Temperature 200 °C
Max. Vh_k 55 volts

CHARACTERISTICS AND TYPICAL OPERATION.

Frequency Range 93004300 Mc/s
Heater Voltage 63 volts
Load ... . Matched-V.S.W.R. <I -1
Resonator Voltage 250 volts
Min. Max.

1 Reflector Voltage =75 —-120 volts
Resonator Current ... 20 40 mA
Reflector Current - 5 pA
Power Output 29 66 mW

tElectronic Tuning Range +15 - Mc/s
*Electronic Tuning Tracking Error - 5 Mc/s

§Electronic Tuning Rate o 1:3 4:3 Mc/s [ volt
Temperature Coefficient +50 -100 ke/s [ °C
‘Warm-up Frequency Drift ... - 10 Mc/s
Heater Voltage Coefficient ... - ° 15 Mc/s/ volt
Hysteresis e = 50 %

*Reliability will be seriously impaired if this temperature is exceeded.
tSee Graph on Page 4.

iMeasured at half power point.

§At mode peak.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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CHARACTERISTICS AND TYPICAL OPERATION (cont.)

*Tuner Resetting Accuracy (max. AF.) 2 Mc/s
tPressure Coefficient (Max. AF.) ... +4 Mc/s
Vibration.

The max. peak to peak frequency variation from vibration of 100 c/s to 4 kc/s at
10g peak to peak is 02 Mc/s. §

Shock.
The maximum frequency deviation due to shock of 100g. is 2 -0 Mc/s.

NOTES ON OPERATION.

Mounting.

The klystron should be securely bolted to the mating waveguide flange.
Normally the anode (tube body) is operated at earth potential; when operated
with the anode above earth potential suitable insulation should be provided
between the tube and waveguide flanges. §

Installation.

It is important that the circuit in which a new klystron is being installed is
thoroughly checked before the application of any voltages.

Applied Voltages.

The applied voltages should not exceed the maximum published ratings under
any circumstances. All quoted voltages are relative to the cathode.

Tuning.
Anti-clockwise rotation of the tuner screw increases frequency.

Heater Voltage.

Life and reliability are directly related to the deviation of the heater voltage

from its centre rated frequency. Under no circumstances should it deviate by

more than +109%,.
Reflector Voltage. '
The Reflector must always be operated at a potential which is negative with
respect to that of the cathode, and its power supply should not be disconnected
during the time the resonator voltage is applied. When the reflector voltage is
modulated, the magnitude of the modulating voltage must be limited to the
extent necessary to prevent positive excursions of the reflector voltage.
When there is any possibility of the reflector voltage becoming equal to or
more positive than the cathode a protective diode should be connected
between the reflector and cathode. The performance of this diode should be
checked regularly as it will normally be operated at zero current drain, an
operating condition which materially reduces the life.

Load.

For correct functioning over the specified frequency band and also from 8500
Mc/s. to 9000 Mc/s., the load should present a V.S.W.R. of not more than | -2
to the valve. Outside the range 8500 to 9600 Mc/s but within the frequency
range of 7800 to 10500 Mc/s the load should presenta V.S.W.R. of less than| ‘5.

Life.

The guaranteed life under normal operating conditions is 500 hours. An
average life of 1000 hours is a 959, expectancy. The life expectancy will be
appreciably reduced if the valve is operated under conditions where specified
maximum ratings are exceeded. See also the note on ‘Heater Voltage' above.

*Resetting accuracy defines the frequency deviation which can result from turning
the tuner screw through approximately half a turn in either direction, then
returning it to its original position.

$The frequency deviation measured when the atmosphere pressure surrounding the
valve and inside the set and cavity is increased from 1/10th atmosphere to | atmo-
phere in | minute (max.).

iThe valve is design tested to 20g.
§To facilitate insulated mounting the eyelets in the fixing bolt holes are removable.

Page 2.
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Eerranti ‘

KLYSTRONS

Reflex Klystrons of rugged construction for use as a local
oscillator. They have been designed for use in the most severe
environmental conditions where extreme frequency stab-
ility and reliability are required. The two types are identical
except for Tuner Screw turns to cover the tuning range.

SZ5I

SZ5IA

PHYSICAL DATA.

Dimensions See Drawings on Page 3.

Bolts to UG-39/U flange

or UG-40A/U choke for
lin. x 0-5in. x 0-05in.

Output Connection

waveguide.

Mounting Position Any.

Weight ... 6 oz. (180gm.) approx.

Base Moulded with flying leads.

Top Cap ... Moulded with flying lead.
FREQUENCY.

Operating Range 84504400 Mc/s.
TUNING.

A single screw tuner covers the tuning frequency
range in approximately l#in. turns. For tuner screw
settings see the graphs on page7 (SZ51) & page 8 (SZ51A).
The average tuner torque is 30 in./oz. (max. 35in./0z.).

HEATER. ‘

Heater Voltage
Heater Current ...

RATINGS.

: 6 -3 volts.
12 +109% amps.

Max. Heater Voltage 69 volts.
Min. Heater Voltage . 5.7 volts.
Max. Resonator Voltage 350 volts.
Max. Resonator Current & ... 60 mA.
Max. Vh_k ... 45 volts.
Max. Body Temperature s 2001°C;
Reflector Voltage (negative) 0-500 volts.
COOLING.

Designed for cooling by conduction and free air cir-
culation. Forced air cooling is not usually required but
the Klystron body temperature should not be allowed to
exceed 200°C.

CHARACTERISTICS AND TYPICAL OPERATION

84504400 Mc/s.
63

Frequency Range
volts.

Heater Voltage ...

Load Matched

Resonator Voltage 350 volts.
s
Min.  Av. Max.

*Reflector Voltage ... =90 — -185 volts,
Resonator Current ... — 50 60 mA.
Reflector Current .. — —_ 10 pA.

Power Output ... ... 40 120 — mW.
Electronic Tuning

Range ... 30 —_ 80 Mc/s.
Modulation Sensi-

tivity ws 06 — 27 Mc/s }volt.
Temperature

Coefficient .. =100 =30 +50 ke/s f°C.
Heater Voltage

Coefficient 5 —_— —_ 15 Mc/s [volt.

*See Graph on page 5

FERRANTI! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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CHARACTERISTICS AND TYPICAL OPERATION. (cont.)

tNoise <3x 10-* W[ Mc/s] mW

tTuner Resetting Accuracy (max, AF.) ... I Mc/s.
§Tuner Side Thrust (max. AF.) ... 0-5 Mc/s.

4 Pressure Coefficient (Max. AF). ... 2 Mc/s.
Vibration.

The max. peak to peak frequency variation from vibration of 40 c/s to
4 ke/s at 10g peak to peak is 0.2 Mc/s.

Shock.
The maximum frequency deviation due to shock of 150g. is | -5 Mc/s.

NOTES ON OPERATION.

Mounting.
The klystron should be securely bolted to the mating waveguide flange.
Normally the anode (tube body) is operated at earth potential ; when
operated with the anode above earth potential suitable insulation should
be provided between the tube and waveguide flanges.**

Application of Voltages.
It is important that the circuit in which a new klystron is being installed is
thoroughly checked before the application of any voltages. The applied
voltages should not exceed the maximum published ratings under any
circumstances.

Reflector Voltage.

The Reflector must never be operated at a potential positive with respect
to that of the cathode, nor should its power supply be disconnected during
the time the resonator voltage is applied. When the reflector voltage is
modulated the magnitude of the modulating voltage must be limited to the
extent necessary to prevent positive excursions of the reflector voltage. A
protective diode connected directly between the reflector and the cathode
can be used to prevent the reflector from becoming positive. The per-
formance of this diode should be checked regularly as it will normally be
operated at zero current drain, an operating condition which materially
reduces the life.

Load.

For correct functioning the load should present a VSWR of less than | -4 to
the tube at the operating frequency.

1The R.F. noise is the sum of the R.F. noise power in two channels 40 Mc/s. above
and below the frequency of oscillation, compared to normal noise at 290°K. in
the same channels.
The noise standard used in these measurements is a CVI88| discharge tube.
The noise power is expressed as Watts per Mc/s. of |.F. band width per milli-
watt of R.F. output power.

$Resetting accuracy defines the frequency deviation which can result from tur-
ning the tuner screw through approximately half a turn in either direction,
then returning it to its original position.

§The frequency deviation, caused by side thrust due to the application a }Ib.
weight to the top of the tuner spindle in each of two mutually perpendicular
axes both of which are perpendicular to the spindle axis.

¥/ The frequency deviation measured when the atmosphere pressure surround-
ing the valve and inside the set and cavity is increased from 1/ICth atmosphere
to | atmosphere in | minute (max.).

**To facilitate insulated mounting the eyelets in the fixing bolt holes are removable

Page 2
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REFLECTOR VOLTS/FREQUENCY CHARACTERISTICS.
/—\ Reflector Voltage at Maximum Power Point.
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ELECTRONIC TUNING RANGE
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TUNER SCREW SETTING.
(The tuner screw setting for any frequency should lie within the area enclosed by the two lines,)
No. OF TURNS OF TUNER SCREW.
| | | | | | 0 + + + + + + s
T ¥ 9 o 9 © & @ 0 O 9 & 5 =
v O ® o & B N b 00 ® O N 4
o
\ o]
N
®
o
“x o)
NEr |
N\ ° :
\ i
N\ %
N O
\o
X o
NGB
AR
AN
(%)
N
z o
8 I\
f 0 k
19
o \\\
i % \
9 \l
° N\
— g \\
o] ‘
O
N
& -
o) \
@] \
™~
[0
0
o
Vg ™\ o
~
3 2
Issue :.960 8
L Page 7.

FERRANTI LIMITED, GEM MILL. CHADDERTON, OLDHAM, LANCS.




SZsIA | m

TUNER SCREW SETTING

(The tuner screw setting for any frequency should lie within the area enclosed by the two lines.)
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Ferranti|

KLYSTRON

Arugged wide band Reflex Kiystron for use asa Local Oscillator
Designed for low voltage operation and to provide extreme
stability and reliability under the most severe environmental

conditions. Other features are low noise and small ‘warm up’
frequency drift. Intended for convection cooling with free air
circulation. It is a direct replacement for American Type

VA201B

PHYSICAL DATA.

Dimensions See Drawings on Page 3.

Output Conne:tlon Bolts to UG-39/U flange or
UG-40A/U choke for W.G.16

Mounting Position Any

Weight ... 6 oz. (170 gm.) approx.

Electrode Connections ... Moulded flying leads.

FREQUENCY RANGE.

Mechanical Tuning Range

8500-9655

Mc/s

A single screw tuner covers the tuning frequency range in approximately 4% turns.
For tuner screw semngs see the graph on Page 6. The average tuner torque is

30 oz./in. (max. 50 oz./in.).
Clockwxse rotation reduces the frequency.

HEATER.
Heater Voltage 63 volts
Heater Current ... 1-24+10% amps
RATINGS. (All ratings are ‘Absolute’)
Max. Heater Voltage 6-9 volts
Min. Heater Voltage 5.7 volts
Max. Resonator Voltage... 350 volts
Max. Resonator Current 60 mA
Max. Neg. Reflector Voltage -500 volts
Max. Reflector Current 10 uA
Max. Vp_ 45 volts
Max. Vibration ... 20 g
Max. Shock (short durat»on) 150 g
Max. Altitude for operation 60,000 ft
*Max. Body Temperature 200 °C
CHARACTERISTICS AND TYPICAL OPERATION.
Frequency Range 8500-9655 Mc/s
Heater Voltage 63 volts
Load Matched
Resonator Voltage 5 250 300 volts
Mode = 6% 5%
Min. Max Min. Max.

TReflector Voltage ... —40 -120 -80 -200 volts
Resonator Current — 45 — 60 mA
Reflector Current — 10 — 10 wA
Power Output ... " 12 66 40 120 mwW

jElectronic Tuning Range 30 —_ 20 —_ Mc/s

§Electronic Tuning Rate ... 1-0 _ -5 - Mc/s [ volt
Temperature Coefficient ... =100 +50 -100 +50 kelsi7 €
Heater Voltage Coefficient — 125 — 1-5 Mc/s | volt

*Reliability will be seriously impaired if this temperature is exceeded.

tSee Graph on Page 4.
}Measured at half power point.
§At mode peak.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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CHARACTERISTICS AND TYPICAL OPERATICN (Cont.)

*Noise ... <3x 10-14 W [/ Mc/s | mW

FTuner Resemng Accuracy (max AF ) | Mc/s

f{Tuner Side Thrust (max. AF.) 0-5 Mc/s
Vibration.

The max. peak to peak frequency variation from vibration
of 20-1000 c.p.s. at 10g. is 0-2 Mc/s.
Shock.

The maximum frequency deviation due to shock of 150g. is
1 -5 Mc/s.

NOTES ON OPERATION.

Mounting.

The kiystron should be securely bolted to the mating waveguide flange. Normally
the resonator (tube body) is operated at earth potential; when operated with the
resonator above earth potential suitable insulation should be provided between the
tube and waveguide flanges.

Applied Voltages.

Itisimportant that the circuitin whichanew klystron is beinginstalled is thoroughly
checked before the application of any voltages.

All quoted voltages are relative to the cathode.

The applied voltages should not exceed the maximum published ratings under any
circumstances.

Voltage surges due to switching must be limited within the maximum ratings.

Heater Voltage.

Life and reliability are directly related to the deviation of the heater voltage from
its centre rated voltage. Under no circumstances should it deviate by more
than 4109,

Reflector Voltage.

The Reflector must always be operated at a potential which is negative with respect
to that of the cathode, and its power supply should not be disconnected during the
time the resonator voltage is applied. When the reflector voltage is modulated, the
magnitude of the modulating voltage must be limited to the extent necessary to
prevent positive excursions of the reflector voltage. When there is any possibility
of the reflector voitage becoming equal to or more positive than the cathode a
protective diode should be connected between the reflector and cathode. The
performance of this diode should be checked regularly.

Load.
For correct functioning of the tube the load should meet the following conditions:

(a)] Over the specified operating frequency range the load should present a
VSWR of less than | -2 to the tube.

(b) Over the frequency ranges: 7,800 to 8,500 Mc. and 9,655 to 10,500 Mc. the
load should present a VSWR of less than | -5 to the tube.
Failure to meet condition (b) may result in the occurrence of spurious modes.

Life.

The guaranteed life under normal operating conditions is 500 hours. An average
life of 1000 hours is a 959, expectancy. The life expectancy will be appreciably
reduced if the valve is operated under conditions where specified maximum
ratings are exceeded. See also the note on ‘Heater Voltage’ above.

*The R.F. noise is the sum of the R.F. noise power in two channels 40 Mc/s. above
and below the frequency of oscillation, compared to normal noise at 290°K. in
the same channels.

The noise standard used in these measurements is a CV188| discharge tube. The
noise power is expressed as Watts per Mc/s. of I.F. band width per milliwatt of R.F.
output power.

fResetting accuracy defines the frequency deviation which can result from turning
the tunerscrew throughapproximately halfaturnin eitherdirection, then returning
it to its original position.

1The frequency deviation, caused by side thrust due to the application of a lb.
weight to the top of the tuner spindle in each of two mutually perpendicular axes
both of which are perpendicular to the spindlie axis.

Page 2.
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TYPICAL ELECTRONIC TUNING RANGE
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FERRANTI
“X” BAND NOISE TUBE

A tube specifically designed for noise measurement at ‘‘ X '’
Band frequencies. The small size and low current drain,
coupled with stable noise output make this tube pamcularly
suitable for applications where a built in noise monitoring
facility is required.

TEIO

PHYSICAL DETAILS.
The tube is normally supplied in 2 waveguide mount.
The dimensions of this mount and of the tube are
shown on the drawing overleaf. The tube can be supplied
without the mount if desired.

HEATER.
Heater Voltage ... .. .. 63 volts.
Heater Current = o || 0:95 amp. (nom.)

RATINGS AND CHARACTERISTICS.
Striking Voltage ... 1150 volts.

*Normal Operating Voltage 50 volts.
Normal Operating Current 35 mA.
Max. Operating Current 50 mA.
Min. Series Resistance ... .. 3000 ohms.

TAva:Iable Noise Power 254025 dB.

V.S.W.R. over band 9 -:375+350 Mc/s ~<l-25
Insertion loss of
‘unstruck’ tube on mount ... <0-2 dB.

§Bandwidth : The wave guide mount is normally fitted with
a three screw matching section which is
tuned and locked to a centre frequency of
9375 Mc/s. at a V.S.W.R. of |-01.

Woaveguide Mount : The mount can be supplied with or
without a built in dummy load as
required.

OPERATION.

The striking voltage is 1,150 and the diagram below gives
details of a circuit which enables the high striking voltage to
be obtained from a low voltage supply. The push button
which is normally open is depressed for a second or two and
then released and the resulting high voltage transient is
sufficient to strike the tube.

FERRANTI CHOKE
TYPE RD6554

PUSH
150 v.D.C.

I_A TUBE

O— -0

The noise output remains stable over long periods, but to
ensure stability a resistor having a value of at least 3,000
ohms must be connected in series with the tube.

2000pF T | S NOISE

*at la=35 mA.

tThe available noise power is referred to thermal noise at
17°C and does not include the image frequency contribution.

iThe V.S.W.R. refers to the match obtained with a ‘struck’
tube in afmount tuned to a centre frequency of 9,375 Mc/s.
with the waveguide terminated by a matched load. At 9,375
Mc/s. the V.S.W.R. is 1-0l.

§On request the waveguidemount can be supplied with unlocked
tuning screws, so that the user can tune the mount to any
desired centre frequency in the band 8,500 to 10,500 Mc/s.

FERRANTI LIMITED, KINGS CROSS ROAD, DUNDEE.
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erranti

KLYSTRON

A reflex Klystron designed for use as local oscillator in air-

borne applications. The very rugged construction and ex-
/ 1 treme frequency stability ensure reliability under the most
severe environmental conditions.

PHYSICAL DATA.

Dimensions See Drawings on Page 2.
Output Connection Bolts to UG-3%9/U flange
,’&"\\ or UG40A/U chokes for

lin. x 0-5in. x 0-05in.
waveguide.

Mounting Position Any.

Weight ... 6 oz. (180gm.) approx.

Base Moulded with flying leads.

Top Cap ... Moulded with flying lead.

COOLING.

Designed for cooling by conduction and free air cir-
culation. Forced air cooling is not usually required but
the Klystron body temperature should not be allowed to
exceed 200°C.

HEATER.
Heater Voltage ... 63 volts.
Heater Current ... 12 +109% amps.
FREQUENCY.
Operating Range ... 8500-9600 Mc/s.
TUNING.
A The single screw tuner covers the frequency range

in approximately 4} turns. Clockwise rotation reduces
the frequency. The average tuner torque is 35in./oz.
(maximum =50in./oz.).

RATINGS.
Max. Heater Voltage ... e 69 volts,
Min. Heater Voltage ... «s 57 volts.
/f—\ Max. Resonator Voltage ... 350 volts.
Max. Resonator Current 55 mA.
Max. Vh_k ... 45 volts.
Max. Body Temperature e 200°C:
Reflector Voltage (negative) ... 0-500 volts.
issue 2.
Oct., 1959
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CHARACTERISTICS AND TYPICAL OPERATION.

Frequency Range 8500-9600 Mc/s.
Heater Volitage 6-3 volts.
Load Matched
Resonator Voltag 250 300 volts.
Mode ... 63 5%
- . e

Min. Av. Max. Min. Av. Max.
Reflector Voltage  -40 — =120 -80 — =200 volts.
Resonator Current — 33 - — 41 45 mA.
Reflector Current — —_ 5 —_ — 5 upA.
Power Output ... 12 30 66 40 90 120 mWw.

Electronic Tuning

Range 30 45 — 20 40 —  Mc/s.
Modulation Sensi-
tivity e 140 =350 — 5. 240 — Mc/s / volt.
Temperature
Coefficient -100 -30 +50 -100 -30 +50 ke/s/°C.
Heater Voltage
Coefficient ... —_ — |5 — — |5 Mc/s/ volt.
*Noise <3x 101+ W [ Mc/s | mW
fTuner Resetting Accuracy (max. AF.) ... | Mc/s.
1Tuner Side Thrust (max. AF.) ... 05 Mc/s.
Vibration.

The max. peak to peak frequency variation from vibration of 20-1000

c.p.s. at 10g is 0.2 Mc/s.

Shock.

The maximum frequency deviation due to shock of 150g. is | -5 Mc/s.

NOTES ON OPERATION.

Mounting.
The klystron should be securely bolted to the mating waveguide flange.
Normally the anode (tube body) is operated at earth potential ; when
operated with the anode above earth potential suitable insulation should
be provided between the tube and waveguide flanges.**

Application of Voltages.
It is important that the circuit in which a new klystron is being installed be
thoroughly checked before the application of any voltages. Under no
circumstances should the applied voltages exceed the maximum published
ratings.

Reflector Voltage.
The Reflector must never be operated at a potential positive with respect
to that of the cathode nor should its power supply be disconnected during
the time the resonator voltage is applied. When the reflector voltage is
modulated the magnitude of the modulating voltage must be limited to the
extent necessary to prevent positive excursions of the reflector voltage. A
protective diode connected directly between the reflector and the cathode
can be used to prevent the reflector from becoming positive. The per-
formance of this diode should be checked regularly as it will normally be
operated at zero current drain, an operating condition which materially
reduces the life.

Load.

For correct functioning of the tube the load should meet the following con-

ditions.

(a) At the frequency of operation the load should present 2 VSWR of less
than | -2 to the tube.

(b) Over the frequency ranges : 7,800 to 8,500 Mc. and 9,600 to 10,500 Mc.
the load should present a VSWR of less than | -5 to the tube.
Failéxre to meet condition (b) may result in the occurrence of spurious
modes.

*The R.F. noise is the sum of the R.F. noise power in two channels 40 Mc/s. above
and below the frequency of oscillation, compared to normal noise at 290°K. in
the same channels.

The noise standard used in these measurements is a CVI88| discharge tube.
The noise power is expressed as Watts per Mc/s. of |.F. band width per milli-
watt of R.F. output power.

1R ing accuracy defi the freq y deviation which can result from tur-
ning the tuner screw through approximately half a turn in either direction,
then returning it to its original position.

1The frequency deviation, caused by side thrust due to the application a }lb.
weight to the top of the tuner spindle in each of two mutually perpendicular
axes both of which are perpendicular to the spindle axis.

**To facilitate this the eyelets in the fixing bolt holes are removable. Page 2.
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POWER OUTPUT/FREQUENCY CHARACTERISTIC

MATCHED LOAD POWER OUTPUT - MILLIWATTS
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REFLECTOR VOLTS/FREQUENCY CHARACTERISTICS.
Reflector Voltage at Maximum Power Point.
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ELECTRONIC TUNING RANGES.
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Issue 2.
June, 1960

WF42

Eerranti

T.R. CELL

A broad band T.R. for operation in the frequency range 9180
Mc/s. to 10,000 Mc/s. May be used in branched duplexer or
balanced duplexer systems. Specially developed for high
reliability and long life.

PHYSICAL DATA.

Dimensions ... See outline drawing overleaf.
Woaveguide awe .. W.G.16 (04" x0-97).
Primer Terminals CTI

Mounting Position
Max. Waveguide Pressure 30 Ibs /Sq. in.

FREQUENCY RANGE ... 9180 to 10,000 Mc/s.
RATINGS.
Max. Transmitter Line Power 200 kW

Min. Transmitter Line Power ..
*Max. Primer Supply Voltage (Mam & Aux.)—ISOO volu.
*Min Primer Supply Voltage (Main & Aux.) -950 volts.
tMax. Main Primer Current

tMin. Main Primer Current 100 pA.
ftMax. Aux. Primer Current 80 pA.
+Min. Aux. Primer Current 50 pA.
Ambient Temperature Range
(Storage) ... =40to + 100°C.
CHARACTERISTICS.

Low Power Level. Average Limit.
V.S.W.R. (9400-9800 Mc/s.) 1-14 12
V.S.W.R. (9100-10,000 Mcls) 12 13

jlnsertion Loss ... 0-5 0-8 dB.

High Power Level.
Leakage at 200 kW. Peak:~

Total Leakage Power... 45 100 mW.
Spike Leakage Energy 0-16 0-3 ergs/pulse.
Primer Breakdown Power 150 250 mW.
Recovery Time (to —6dB Loss) | 3 uSec
Arc Loss (at 4 kW.) 7 0-8 dB.
§Position of Min. V.S. w.' 0020 0-014) thclies
to 0028 j '"Che
Primer Characteristics.
180
Primer Operating Voltage 210 to | volts.
280)

OPERATING NOTES.

(1) For operation at a line power above 50 kW. a pre
T.R. cell is recommended.

(2) A balanced mixer should be used wherever possible.

(3) To ensure rapid primer breakdown, the primer elec-
trodes should be supplied from a negative voltage of
at least 1,000 volts D.C.

(4) Suitable resistors should be con d in series with
the electrodes to limit the current to between 100 and
185 microamperes for the main primer electrode and
between 50 and 80 mlcroampere: for the  aux. primer.
At least 1 g d be ed directly to
each primer electrode termmal to prevent relaxation
oscillations at the ‘‘keep alive’”

(5) The maximum difference in electrical length between
cells is 40 degrees.

*See ‘‘Operating Notes’’ (3).
1See ‘‘Operating Notes”’ (4).
1With primer energised.
§Measured from input flange face.

FERRANTI LTD., KINGS CROSS ROAD, DUNDEE.
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* Flanges are flat and parallel
within these limits.

b A -2 holes each flange
170" dia. 002"

coaxial with each other.

B -2 holes each flange
- 150 dia. + -002"
coaxial with each other.

; +.015" The 4 holes positioned as shown
el are on | -768” + -004" P.C.D.
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Eerranti

TR. CELL

A broad band T. R. Cell specially developed for high reliability
and long life. Suitable for use in branched or balanced
duplexer systems.

WF43

PHYSICAL DATA.
Dimensions ... See outline drawnng overleaf
Waveguide ... W.G.16 (0-4”7%x0-9").

Mounting Position Any
Max. Waveguide Pressure 30 Ibs /sq. in.

FREQUENCY RANGE ... 8500 to 9300 Mc/s.
RATINGS.
Max. Transmitter Line Power 200 kW.

Min. Transmitter Line Power ... 4 kW.
*Max. Primer Supply Voltage (Main & Aux. ) -~1500 volts.
*Min. Primer Supply Voltage (Main & Aux.) -950 volts.

Max. Main Primer Current ... 185 pA.
Min. Main Primer Current 100 pA.
Max. Aux. Primer Current ... 80 pA.
Min. Aux. Primer Current 50 pA.
Ambient Temperature Range

(Storage) ... —40 to + 100°C.

CHARACTERISTICS.

tLow Power Level. Average Limit.
V.S.W.R. (8500-—9300 Mc/s ) |2 )
fInsertion Loss ... 05 0-8 dB.

§High Power Level.
Leakage at 200 kW. Peak :-

Total Leakage Power ... 45 100 mWw.
Spike Leakage Energy ... 0-16 0-:3 ergs/pulse
Primer Breakdown Power 150 250 mW.
Recovery Time (to -6dB loss) | 3 S,
Arc Loss (at 4 kW.) ... — 0-8 dB.
**Position of Min. V.S.W. 0-:020 0-021
4 007 § ins.
180
Primer Operating Voltage... 210 to }volts.
280

OPERATING NOTES.

(1) For operation at a line power above 50 kW. a
pre-TR. cell is recommended.

(2) A balanced mixer should be used wherever possible.

(3) The maximum difference in electrical length between
cells is 40 degrees.

(4) To ensure rapid primer breakdown, the primer elec-
trodes should be supplied from a negative voltage of
1000 volts D.C. Suitable resistors should be con-
nected in series with the electrodes to limit the
current to between 100 and 185 microamperes for the
main primer electrode and between 50 and 80 micro-
amperes for the aux. primer. At least | megohm
should be connected directly to each primer electrode
terminal to prevent relaxation oscillations at the
“‘keep alive’’.

*See note (4) under ‘‘Operating Notes’’.
TUnfired Characteristics.

IWith primer energised.

§Fired Characteristics.
**Measured from input flange face.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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are on | -768” 4 -004” P.C.D.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.



Issue 2
June, 1960

WF44

erranti
T.R. CELL

A broad band T.R. Cell with two keep-alive electrodes and
suitable for pre-pulsing. May be used in branched duplexer
or balanced duplexer systems.

PHYSICAL DATA.

Dimensions ... See outline drawing overleaf
Waveguide ... W.G.16 (0-4"x0-9").
Primer Terminals C T I.

Mounting Position
Max. Waveguide Pressure 30 lbs.ISq. in.

FREQUENCY RANGE ... 8500 to 10000 Mc/s.
RATINGS.
Max. Transmitter Line Power 200 kW.
Min. Transmitter Line Power ... 4 kW.
*Max. D.C. Primer Supply Voltage ... =1500 volts.
*Min. D.C. Primer Supply Voltage ... =950 volts.
*Max. D.C. Primer Current 185 pA.

*Min. D.C. Primer Current . 100 pA.

TMax. Peak P.P. Primer Supply Voltage —650 volts+10%.

TMax. P.P. Primer Current - 10 mA.
Ambient Temperature Range

(not operating) i ... =40 to +100°C.
CHARACTERISTICS.

Low Power Level Limit.
V.S.W.R. (8500-8850 Mc/s.) ... 1-4
V.S.W.R. (8850-9850 Mc/s.) ... 125
V.S.W.R. (9850-10000 Mc/s) 13

§insertion Loss ... o 10 dB.

High Power Level.
Leakage at 200 kW. peak :-

Total Leakage Power (unpulsed) ... 100 mW.
Spike Leakage Energy (unpulsed) ... 03 ergs/pulse.
Spike Leakage Energy (pulsed) 0| ergs/pulse.
Primer Breakdown Power 250 mW.
Recovery Time (to -6dB) 3 psec.
Arc Loss (at 4 kW.) . 0-8 dB.
fPosition of Min. V.S. w.' ...0-014t00-028 ins.
Prlmer Characteristics.
D.C. Primer Operating Voltage 180 to 280 volts.

OPERATING NOTES.

(1) For operation at a line power above 50 kW. a pre T.R.
cell is recommended.

(2) A balanced mixer should be used wherever possible.

(3) There are two primer electrodes, one of which is
designed to operate as a pulsed electrode and is
marked P.P. The other is D.C. primed and is marked
D.C.

(4

=

The leading edge of the pre-pulse must precede the
main R.F. pulse by 0 -2/usecs. and should be applied to
the pre-pulse electrode through a 50 KQ resistor
which must be immediately adjacent to the pre-pulse
terminal.

Pre-pulse Characteristics.

Peak amplitude : 650 V.4 10%. Duration : 2/usecs.

(5) The D.C. Primer Electrode should be supplied from a
negative potential Source of 1000 volts D.C. minimum.
Suitable resistors should be used to limit the elec-
trode current to between 100 and 185 microamperes
At least one megohm must be placed immediately
adjacent to the electrode terminal to prevent relax-
ation oscillations.

(6) The maximum difference in electrical length between
cells is 40°.

*See “Operating Notes” (3) and (5).
1See “Operating Notes’’ (3) and (4).
§YVith Primer energised.

{Measured from input flange face.

FERRANTI LTD., KINGS CROSS ROAD, DUNDEE.
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T.R. CELL

A broad band T.R. self-operating in the frequency range 8490
Mc/s. to 9578 Mc/s. May be used in branched duplexer or
balanced duplexer systems.

It is equivalent to the American type 1B63A.

WF45

Issue 2.
Nov. 1959

PHYSICAL DATA.
Dimensions ... Seeoutlinedrawing overleaf.
Waveguide W G 16 (0-4” x 0-9").
Mounting Position
Max. Waveguide Pressure 30 Ibs /Sq. in.

FREQUENCY RANGE 8490 to 9578 Mc/s.
RATINGS.
Max. Transmitter Line Power 200 kW.
Min. Transmitter Line Power ... 4 kW.
*Max, Primer Supply Voltage ... ... =1500 volts.
*Min. Primer Supply Voltage ... ... =650 volts.
tMax. Primer Current ... 180 pA.
tMin. Primer Current ... 100 pA.
Ambient Temperature Range
(Storage) ... =40 to +100 °C.
$CHARACTERISTICS.

Low Power Level.

V.S.W.R. (8565-9487 Mc/s.) 1-4
V.S.W.R. (8490-9578 Mc/s ) 19
§lnsertion Loss ... 0-9 dB.
High Power Level.
Leakage at 200 kW. peak :-
Total Leakage Power ... 70 mW.
Spike Leakage Energy 0 -2 ergs/pulse
Primer Breakdown Power 3 250 mW.
Recovery Time (to —6dB. loss) 4 usec.
Arc Loss (at 4 kW.) 5 0-8 dB.
**Position of Min. V.S.W. ) -058” to 0-072"
Primer Characteristics.
Primer Operating Voltage 200 to 375 volts.

OPERATING NOTES.

(1) For operation at a line power above 50 kW. a pre T.R.
cell is recommended.

(2) To ensure rapid primer breakdown, the electrode
should be supplied from a negative voltage of 1000
volts D.C.

(3) A suitable resistor should be connected in series with
the electrode to limit the current to between 100 and
180 microamperes. At least | megohm should be
connected directly to the primer electrode terminal
to prevent relaxation oscillations at the ‘‘keep alive’’.

(4) A balanced mixer should be used wherever possible.

*See ‘‘Operating Notes'’ (above) Note (2).
tSee ‘‘Operating Notes’’ (above) Note (3).
$The figures quoted are ‘‘limit”’ figures.
§With primer energised.

**Measured from input flange face.

FERRANTI LTD., KINGS CROSS ROAD, DUNDEE.
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CATHODE RAY TUBE
SCREEN TYPE <«A”
‘A\
RELATIVE SPECTRAL ENERGY
EMISSION CHARACTERISTIC
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SCREEN TYPE “A”
PERSISTENCE CHARACTERISTIC

RATID OF PERSISTENCE LUMINANGE TO EXCITATION LUMINANCE (%)
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CATHODE RAY TUBE
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RELATIVE SPECTRAL ENERGY
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SCREEN TYPE «C”

PERSISTENCE CHARACTERISTIC
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CATHODE RAY TUBE
SCREEN TYPE «D” FERRARTI
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EMISSION CHARACTERISTIC
100 ——
D PHOSPHOR
s
~ 90
80
70
% 60
(o ot
w
=
wi
= s0
<
oS
<
o
wJ
> 40
=
<
o
o
- 30 \
¥ / \\
INERVEERE
—— 4000 5000 8000 7000
Oct. 1956 WAVELENGTH (A ).

FERRANT! LIMITED. GEM MiLL, CHADDERTON, OLDHAM, LANCS.




SCREEN TYPE “D”
PERSISTENCE CHARACTERISTIC
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CATHODE RAY TUBES
SCREEN TYPE <«E”

SPECTRAL ENERGY EMISSION CHARACTERISTIC

This is a three component screen. The relative spectral
emission for each component phosphor is shown. The three
curves show the relative radiant energy as a percentage of the
total energy for each individual phosphor, but they are not
related quantitatively.

The ratios of the three components can be varied to suit
customer requirement, (for some applications the blue com-
ponent can be omitted).
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SCREEN TYPE “E”

PERSISTENCE CHARACTERISTIC

The persistence characteristic depends on the relative amounts
of the three component phosphors present.

The blue component has the longest persistence (of the order
10 uSec. to I/ level).

The persistence times of the red and green components are
similar, of the order | or 2 uSec. to I/ level; therefore any
phosphor mixture from which the blue is omitted will also
have a persistence of that order.

FERRANTI! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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CATHODE RAY TUBE
SCREEN TYPE «G”

RELATIVE SPECTRAL ENERGY
EMISSION CHARACTERISTIC
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SCREEN TYPE «“H”
PERSISTENCE CHARACTERISTIC

AFTERGLOW CHARACTERISTICS OF TYPE H (ALUMINISED) AT 20°C
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CATHODE RAY TUBE
SCREEN TYPE <«J”

RELATIVE SPECTRAL ENERGY
EMISSION CHARACTERISTIC
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SCREEN TYPE ¢«J”

PERSISTENCE CHARACTERISTICS
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CATHODE RAY TUBES
: SCREEN TYPE ¢«J,”
RELATIVE SPECTRAL ENERGY EMISSION CHARACTERISTIC
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SCREEN TYPE ¢J,”

PERSISTENCE CHARACTERISTIC

PERSISTENCE LUMINANCE
TO EXCITATION LUMINANCE (%)
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CATHODE RAY TUBE
P SCREEN TYPE «K”

RELATIVE SPECTRAL ENERGY
EMISSION CHARACTERISTIC

100

[T Tl He o i, e
{5 K'PHOSPHOR. | |
1 | \ |

90

r——

S

A
% 60 I \
Y
| \
= | \LL
r—— 20 / \

| | I
4000 5000 6000 7000
WAVELENGTH (A°)

Issue 2.
Feb. 1963

FERRANTI! LIMITED, GEM MILL, CHADDERTON. OLDHAM, LANCS.




Ferranti

SCREEN TYPE «K”

PERSISTENCE CHARACTERISTIC

RATID OF PERSISTENCE LUMINANCE TO EXCITATION LUMINANCE (%)
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CATHODE RAY TUBE
SCREEN TYPE ¢« K2”

RELATIVE SPECTRAL ENERGY
EMISSION CHARACTERISTIC
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SCREEN TYPE «Y”

VISUAL INFORMATION STORAGE.

The Ferranti ‘Y’ phosphor is intended to provide
visual information storage. The -afterglow is under the
control of the operator who may delay the revelation of a
trace until a time convenient for observation.

Use of the ‘Y’ phosphor requires provision of an infra-
red source (of about | micron wavelength) arranged to
illuminate the whole screen of the tube uniformly when
switched on, and with provision for its intensity to be
varied. A convenient method is to use a small car head-
lamp, or a number of small filament lamps. Each lamp
should be carefully screened by means of a filter to elimi-
nate the visible illumination whilst passing the short and
medium infra-red. Gelatine material such as liford No.
207 is suitable for this purpose.

The storage phosphor is sensitive to visible light or
U.V. and, as far as possible, ambient lighting should be
kept from the face of the tube. Unless this precaution is
taken spurious storage will occur and the contrast will be
spoiled.

Storage performance is poor at voltages below 8 kV.,
and best results are achieved when the tube is operated
at a point close to the top limit of E.H.T. recommended for
the tube.

On switching the infra-red to full intensity, all pre-
vious traces are erased and storage can commence as soon
as the infra-red is switched off. When observation is
required, the infra-red is switched on and all images pre-
sented since the last erasure are seen.

The period during which the controlled persistence is
visible will depend on the intensities of written-in informa-
tion and upon the level of infra-red illumination. At a
level of visibility seen after about ten seconds of eye
adaptation from full external daylight, between 15 and 60
seconds of viewing can be obtained, either continuously or
interrupted by the observer to suit his convenience. The
infra-red illumination should be switched on at low in-
tensity and steadily increased during the viewing period;
increase of the lamp voltage will ensure that the stored
image remains at a constant level of brightness until almost
complete erasure is reached.

The graph below shows the typical brightness of the
infra-red restored image plotted against the time for which
it can be maintained at constant brightness.
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CATHODE RAY TUBES
SCREEN TYPE «Z”»
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Eerranti

HIGH RESOLUTION
CATHODE RAY TUBES

3” diameter high resolution triode tubes having optically flat
faces with ground internal and external surfaces.

321 AM

321 PM

321 @M

FOCUS
DEFLECTION ...

SCREEN 3/21AM

Phosphor Type ‘A’
Fluorescence Green
Persistence

Ultra Short

Magnetic
Magnetic—Angle 60°
3/21PM 3/21QM
p’ Q'
Blue Blue/Violet
Ultra Short Killed

All types have metal-backed screens.

For further details refer to the relevant phosphor character-
istics at the front of this section of the handbook.

PHYSICAL DETAILS

Base
Anode Cap

Max. Overall Length
Max. Diameter

Nom. Neck Diameter
Min. Useful Screen Area

BI2A (Duodecal)
CT7 (Recessed
Ball type)

(JEDEC type JI-22)
365 m

97 mm.

35 mm.

85 mm. dia.

For other dimensions see drawing overleaf.

BASE CONNECTIONS
Pin |—Heater
Pin 2—Grid
Pin 3—No pin
Pin 4—No pin
Pin 5—No pin
Pin 6—Not connected

Pin 7—Not connected
Pin 8—No pin

Pin 9—No pin

Pin |0—Not connected
Pin |1—Cathode

Pin 12—Heater

Side contact—Anode

HEATER
Heater Voltage
Heater Current ...
RATINGS

Max. Anode Voltage

Nom. Vg for visual cut-off

Max. Vphk (heater negative)
Max. Vhk (heater posmve)
Max. ng

TYPICAL OPERATION

Heater Voltage

Anode Voltage

Vg for visual cut-off
*Screen resolution

CAPACITANCE
Ch-all
Cg-all

X-RAY WARNING

6 -3 volts
03 amp.

25 kV.
Va/210
200 volts
200 volts
1-5MQ

63 volts
20 kV.

-90v.
1000 lines per inch.

<8 pF.
<8 pF.

When operated at an anode voltage in excess of 16kVd. X-ray
shielding may be required to give protection against the
possible danger of injury from prolonged exposure at close
range.

*At screen centre. Measured by shrinking raster method.

Underside View
of Base
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321 AM

3/21 PM

321 @M

SCREEN BRIGHTNESS (FOOT/LAMBERTS)
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Eerranti

RADAR TUBES

Sin. diameter Display Tubes with metal backed screens, magnetic
deflection and Low Voltage Electrostatic focus, suitable for

small radar installations.

5/03 HM

5/03 JM

5/03 LM

Issue 2
July, 1961

FOCUS
DEFLECTION
SCREENS
*Phosphor Type
Fluorescence

Afterglow
Persistence

Low Voltage Electrostatic

Magnetic—Angle 53°

5/03HM  5/03)JM 5/03LM
et o v
Orange Blue Orange
Orange Yellow Orange
Very long long long

All Types have metal backed screens.

For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.
Base &
Anode Cap o
Max. Overall Length
Min. Useful Screen Area
Mounting Position

BI2A (Duodecal).

CT7. Recessed Ball Type.

308 mm.

108 mm. dia.

Any except vertical screen
down.

For other dimensions see drawing.

These tubes can also be supplied with an external conductive
coating in which case the Type Nos. are respectively 5/03HB,

5/031B and 5/03LB.

BASE CONNECTIONS.
Pin |—Heater
Pin 2—Grid
Pin 3—No Pin
Pin 4—No Pin.
Pin 5—No Pin.
Pin 6—3rd Anode.

Pin 7—No Connection.
Pin 8—No Pin.

Pin 9—No Pin.

Pin |0—Ist Anode.

Pin | |—Cathode.

Pin |2—Heater.

Side Conatct—2nd Anode, 4th Anode.

HEATER.
Heater Voltage
Heater Current

RATINGS.
Max. Ay Voltage
Min. Ay Voltage
Max. Az + A4 voltage
Min. A2 + Aa Voltage
Max. Pos. Az Voltage ...
Max. Neg. A3 Voltage...

Max. Vj_k (Heater positive)
Max. Vg (Heater negauvc)...

Max. Rg_k
Max. Rh k
TYPICAL OPERATION

Ist Anode Voltage
2nd 4+ 4th Anode Voltage

¥3rd Anode Voltage for focus...

§Vg for visual cut off
CAPACITANCES.
Ck-all
g-all

63 volts.
0-3 amp.

500 volts.
200 volts.
15

... —500 volts.
. 200 volts.
200 volts.

-5 MQ

10 MQ

300 volts.
3300 to + 300 voI:s.
... —30 to —70 volts.

<8 pF.
<8 pF.

*Phosphors Type ‘H’ and ‘L’ are liable to burn if operated with
a stationary or slow moving spot, even at low values of beam

current.

+Optimum focus lies between these values.

§The grid should never be positive with respect to the cathode
except during the period immediately after switching off, when
it may be allowed to rise to -+ | volt.

Base
Connections

Underside View
of Base
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Eerra nti

TELEVISION MONITOR TUBE

A 5 inch diameter tube with metal backed screen having good
resolution. Designed as a camera viewfinder tube.

5/04TM

FOCUS Magnetic.
DEFLECTION ... Magnetic.
SCREEN.
Phosphor ... Type ‘T’
(Metal backed).
Fluorescence White.
Persistence Short.
PHYSICAL DETAILS.
Base International Octal.
Anode Cap CT7 (Recessed Ball
Max. Overall Length 287 mm. Type).
Max. Diameter ... 127 mm.
Neck Diameter ... 3549 mm
Min. Useful Screen Diameter ... 108 m
Weight (Tube alone) ... 500 gms (11b. 20z.).

For other dimensions see drawmg

BASE CONNECTIONS.

Pin |—No Connection. Pin 5—Grid.
Pin 2—Heater. Pin 6—No Connection.
Pin 3—Ist Anode. Pin 7—Cathode.
Pin 4—No Connection. Pin 8—Heater.
Side Cap—2nd Anode.
HEATER.
Heater Voltage ... 6 -3 volts.
Heater Current ... 0-3 amp.
RATINGS.
Max. Ist Anode Voltage 500 volts.
Max. 2nd Anode Voltage 110 kV.
Min. Ist Anode Voltage 200 volts.
Min. 2nd Anode Voltage 5.5 kV.
Max. Vh_k (Heater positive) ... 150 volts.
Max. Vp_k (Heater negative) ... 200 volts.
Max. Rg_i 15 MQ

Max. |st Anode Supply Impedance 15 MQ
TYPICAL OPERATION.

Ist Anode Voltage 300 volts.
2nd Anode Voltage 7 -0 kV.
*Vg for visual cutoff -30 to -70 volts.
Av. Mod. Drive for
50 pA. Beam Current ... 20 volts.
tFocus Coil G 570 ampere turns
(approx.).
Recommended distance of Focus
Unit from Ref. Line 73 mm.
CAPACITANCES.
Ck-all - ... <I0-0 pF.
Cg-all ... <100 pF.

*The grid should never be positive with respect to the cathode.

fPositioned so that the gap is 75 mm. from the reference line.

Base
Connections

Underside View
of Base
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Eerranti

HIGH RESOLUTION
CATHODE RAY TUBES

5 diameter high resolution triode tubes having optically flat
faces with ground internal and external surfaces.

521 AM

521 PM

521 QM

FOCUS Magnetic

DEFLECTION ... Magnetic—Angle 60°

SCREEN 5/21AM 5/21PM 5/21QM
Phosphor Type N ‘P’ ‘aQr
Fluorescence Green Blue Blue/Violet
Persistence Ultra Short Ultra Short Killed

All types have metal-backed screens.

For further details refer to the relevant phosphor character-
istics at the front of this section of the handbook.

PHYSICAL DETAILS

Base BI2A (Duodecal)

Anode Cap CT8 (Cavity type)
(JEDEC type J1-21)

Max. Overall Length ... 350 mm.

Max. Diameter 128 mm.

Nom. Neck Diameter 37 mm.

Min. Useful Screen Area 110 mm.

For other dimensions see drawing overleaf.

BASE CONNECTIONS
Pin |—Heater

Pin 7—Not connected

Pin 2—Grid Pin 8—No pin

Pin 3—No pin Pin 9—No pin

Pin 4—No pin Pin |0—Not connected
Pin 5—No pin Pin | |—Cathode

Pin 6—Not connected Pin 12—Heater
Side contact—Anode

HEATER
Heater Voltage 63 volts
Heater Current ... 0-3 amp.
RATINGS
Max. Anode Voltage 25 kV.
Nom. Vg for visual cut-off Va/210
Max. Vi (heater negative) 200 volts
Max. Vi (heater positive) 200 volts
Max. Rgi ... 1-5MQ
TYPICAL OPERATION
Heater Voltage 63 volts
Anode Voltage 20 kY.
Vg for visual cut-off -90v.
*Screen resolution . 1000 lines per inch.
CAPACITANCE
Ck-all <8 pF.
Cg-a" <8 pF.

X-RAY WARNING

When operated at an anode voltage in excess of 16kV. X-ray
shielding may be required to give protection against the
possible danger of injury from prolonged exposure at close
range.

*At screen centre. Measured by shrinking raster method.

Underside View
of Base
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SCREEN BRIGHTNESS (FOOT/LAMBERTS)
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Eerranti

HIGH RESOLUTION DISPLAY TUBES

A 5 inch diameter Ultra High Resolution Display Tube with
an optically flat face with ground internal and external surfaces.

5/28AM

5/28PM

5/28QM

Tentative
Issue 2
Nov. 1961

FOCUS. Magnetic

DEFLECTION. Magnetic—Angle 60°

SCREEN. 5/28AM 5/28PM 5/28QM
Phosphor Type ‘A’ P2 ‘Q’
Fluorescence Green Blue Blue/Violet
Persistence Ultra Short Ultra Short Killed

All types have fine particle size metal-backed screens.

For further details refer to the relevant phosphor character-
istics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base BI2A (Duodecal)

Anode Cap

Max. Overall Length
Max. Diameter ...
Nom. Neck Diameter ...

*Useful Screen Area Diameter...

BASE CONNECTIONS.

Pin |—Heater

Pin 2—Grid.

Pin 3—No Pin.

Pin 4—No Pin.

Pin 5—No Pin.

Pin 6—Not Connected.

CT8 Cavity Type
(JEDEC Type JI-21)
500 mm.

129 mm.
37 mm.
110 mm. min.

Pin 7—Not Connected
Pin 8—No Pin

Pin 9—No Pin.

Pin 10—Not Connected
Pin | 1—Cathode.

Pin 12—Heater.

Side contact—Anode.

HEATER.
Heater Voltage ... 6-3 V.
Heater Current... 0-3 A,
RATINGS.
Max. Anode Voltage 25 kV.
Nom. Vg for visual cut-off Va/300
Max. Vh__k (heater negative) 200 V.
Max. Vp__k (heater positive) e 200V,
Max.Rg__ .. . I-5M0
TYPICAL OPERATION.
Heater Voltage ... 6:3V.
Anode Voltage ... 15 kV.
Vg for visual cut-off —50 V.

tScreen Resolution

CAPACITANCE.
Ci—all oo
Cg—all - e ao®

X-RAY WARNING:

2000 lines per inch

<8pF.
e we <8pF.

When operated at an anode voltage

in excess of 16 kV. shielding may be required to protect against
harmful X-ray radiation which could cause possible injury from

prolonged exposure.

*Minimum diameter of internal ground surface

+At screen centre, measured by shrinking raster method.

\S | 15°
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Ferranti

MICRO SPOT RADAR TUBES

5” diameter optically flat faced Cathode Ray Tubes with a short
bulb. The spot size is very small, being less than 0 -0005” at the
screen centre and the screen can be accurately scanned over an
area greater than four inches in diameter.

The high resolution has been made possible in this series of
cathode ray tubes by the use of an entirely novel design of
electron gun involving two focusing elements, one only of which
is electromagnetic and external to the tube in the usual way;
the other is electrostatic and of fixed focal length.

5/71AM

5/7IPM

5771aM

FOCUS Magnetic
and Electrostatic
DEFLECTION Magnetic, 60° angle.
SCREEN Metal Backed.
*Phosphor Type ‘A’ Type ‘P’ Type ‘Q’
Fluorescence Green Blue Blue Violet
Persistence
to l/e 1-2 psecs. 5-10 psecs. <0l psecs.
PHYSICAL DETAILS.
Max. Overall Length ... 470 mm.
Max. Diameter a |28 mm
Nom. Neck Diameter mm
Min. Useful Screen Diameter 52 IIO mm

For other dimensions see outline drawmg on Page 3.
BASE CONNECTIONS.+

Pin |—Heater.

Pin 2—Grid

Pin 3—No Pin.
Pin 4—No Pin.
Pin 5—No Pin.

Pin 6—No Connection.

Pin 7—No Connection
Pin 8—No Pin.

Pin 9—No Pin.

Pin 10—Ist Anode.
Pin 11—Cathode.

Pin 12—Heater

Side Cap—2nd Anode.

HEATER.
Heater Voltage 6-3 volts
Heater Current 0-3 amps
RATINGS.
Max. Final Anode Voltage .. 30 kv
Min. Final Anode Voltage ... e 12 kY
Max. First Anode Voltage -« owe 2551 kY
Min. First Anode Voltage ... I kv
Vg for visual cut-off (at Vaj=2kV) -80 to —-160 volts
Max. Vh_k (heater negative) ... 200 volts
Max. Vh_k (heater positive) ... 200 volts
TYPICAL OPERATION.
Final Anode Voltage ... 25 kV
First Anode Voltage 2 kv
Vg for visual cut-off ... =120 volts
Resolution - > 8000 lines
CAPACITANCES.
Cy-all ... <8 pF
Cg-all wor | <8 pF

X-RAY WARNING.

When operated at an anode voltage in excess of 16kV, X-ray
shielding may be required to give protection against the
possible danger of injury from prolonged exposure at close
range.

*Other phosphors available to special order, but resolution may
suffer with other type phosphors and our recommendation for
specific applications should be sought.

5 | 15°

Base
Conections

Viewed from
spigot end of
tube
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571AM

5/7IPM

5771@M

NOTES ON OPERATION

FOCUS COILS.

The tube is intended for use with an air cored electromagnetic focus coil
or a suitable astignatism-free coil, supplemented by a dynamic focus coil
(focus modulation coil).
Ferranti Focus Coil Assembly Type FC5 has been designed as a thin magnetic
lens to provide the highest resolution of which the tube is capable.
This Focus Coil Assembly incorporates:—
Main Focus Coil.
Alignment Coils for electrical alignment—no mechanical adjustment
required.
Astigmatism Coils to produce a non astigmatic round spot
Dynamic Focus Coil to ensure highest resolution over whole scan
area
This dynamic focus coil is supplied with a signal, the current of which
is proportional to the distance of the spot from the screen centre, by
this means the focal length of the combined lens decreases as the spot
approaches the centre.
Further information regarding this coil will be supplied on request.

SCAN COILS.

The design of deflector coils should be aimed at producing a uniform field
consistent with linear angular deflection and with minimum spot size.
The best design for scan coils is toroidally wound coils on a ferrite core
with the connections for each winding brought out separately to permit
push pull or single ended operation. The coils should be wound in seg-
ments to keep the self capacity as low as possible. Damping resistors
should be provided.

Any pin-cushion distortion which may result from coil design is best correc-
ted by small shaping magnets placed around the tube bulb between the
scan coils and face

Suitable scan coils for most applications can be supplied by Ferranti Ltd.
Details on request.

BEAM CENTRING MAGNET.

A weak permanent magnet, clamped to the base or neck of the tube a
little behind the cathode can be adjusted to provide the correction necessary
to allow for reasonable tolerances in the gun design and the presence of a
small external field.

EHT AND HT SUPPLIES

The quality of EHT, scanning and focus is very important since multiple
effcts due to EHT ripple, imperfect focusing and poor scanning fields can
cause such enlargement of the spot that no advantage is apparent when
using these tubes.

High Frequency ripple on the EHT supply can cause considerable perform-
ance loss in this type of tube. This fault can usualiy be recognised by a
“‘crawl’’ visible on the line as seen under a microscope, more commonly
observed when the EHT supply is driven by a free-running oscillator,
Even locked ripple at a harmonic of the sweep speed may upset both focus
and linearity. In decoupling to cure this trouble, excessive smoothing
capacity should be avoided to prevent ‘‘flashover’.

SETTING UP.

The centring magnet should be clipped loosely at the gun end of the neck
Bias and H.T. voltages should be applied and a raster obtained. Without
applying focus current, the centring magnet should be now adjusted and
clamped or exact symmetry of the raster on the face of the tube. The
strength of the centring magnet may be adjusted by rotation.

Ferrous metal should not be used in the construction of the mount.

Neither ferrous nor non-ferrous metals should be placed close to the scan
coil.
It is essential that the mumetal sleeve provided should be fitted to the neck.

Page 2
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5/71AM

5/71IPM

571QM

TYPICAL GRID DRIVE CHARACTERISTICS.
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5/7IAP
Eerranti 5/71PP

MICRO SPOT RADAR TUBES 5/71QP

5” diameter optically flat faced Cathode Ray Tubes with a short
go— bulb. The spot size is very small, being less than 0 -0005” at the
f screen centre and the screen can be accurately scanned over an
area greater than four inches in diameter.

The high resolution has been made possible in this series of
cathode ray tubes by the use of an entirely novel design of
electron gun involving two focusing elements, one only of which
is electromagnetic and external to the tube in the usual way;
the other is electrostatic and of fixed focal length.

FOCUS ... ... Magnetic
and Electrostatic
DEFLECTION ... ... Magnetic 60° angle.
P-\ 4 g
SCREEN ... ... Metal Backed.
*Phosphor Type ‘A’ Type ‘P’ Type ‘Q’
Fluorescence Green Blue Blue Violet
Persistence
to l/e 1-2 ysecs. 5-10 psecs. <0-1 psecs.
PHYSICAL DETAILS.
Max. Overall Length ... 473 mm.
= Max. Diameter w. 135 mm
Nom. Neck Diameter vee. 37 mm
Min. Useful Screen Diameter ve.. 110 mm
For other dimensions see outline drawing on Page 2.
Electrode Connections ... ... Flying Leads

ELECTRODE CONNECTIONS.
Colour Code:

Heater ... Brown
Cathode ... Yellow
Modulator ... ... Green
First Anode ... ... Orange
Final Anode ... ... White
HEATER.
Heater Voltage ... 6-3 volts
Heater Current ... 0-:3amps
RATINGS.
Max. Final Anode Voltage ... 30 kv
= Min. Final Anode Voltage ... 12 kV
Max. First Anode Voltage e 27D KV
Min. First Anode Voltage ... I kV
Vg for visual cut-off (at Va;=2kV) -80 to ~160 volts
Max. Vh_k (heater negative) ... 200 volts
A— Max. Vp_k (heater positive) ... 200 volts
TYPICAL OPERATION.
Final Anode Voltage oas t 2D KV
First Anode Voltage 2 kV
Vg for visual cut-off ... =120 volts
> Resolution ... > 8000 lines
CAPACITANCES.
Cy—all e ... <8 pF
Cg-all ws <BIpE
X-RAY WARNING.
When operated at an anode voltage in excess of 16kV, X-ray
shielding may be required to give protection against the
possible danger of injury from prolonged exposure at close
range.
Issue 3. *Other phosphors available to special order, but resolution may
Aug., 1962 suffer with other type phosphors and our recommendation for

specific applications should be sought.
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Issue 3.
Aug., 1962

5/71AP

5/71PP

NOTES ON OPERATION 5/7|QP

SCAN COILS.
The design of deflector coils should be aimed at producmg a uniform field
consistent with linear angular deflection and with minimum spot size.
The best design for scan coils is toroidally wound coils on a ferrite core
with the connections for each winding brought out separately to permit
push pull or single ended operation. The coils should be wound in seg-
ments to keep the self capacity as low as possible. Damping resistors
should be provided.
Any pin-cushion distortion which may result from coil design is best correc-
ted by small shaping magnets placed around the tube bulb between the
scan coils and face.
FOCUS COILS.
The tube is intended for use with an air cored electromagnetic focus coil
or a suitable astignatism-free coil, supplemented by a dynamic focus coil
(focus modulation coil).
Ferranti Focus Coil Assembly Type FC5 has been designed as a thin magnetic
lens to provide the highest resolution of which the tube is capable.
This Focus Coil Assembly incorporates:—

Main Focus Coil.

Alignment Coils for electrical al|gnmenr.—no mechanical adjustment

required.
Astigmatism Coils to produce a non astigmatic round spot.
Dynamic Focus Coil to ensure highest resolution over whole scan
area.

This dynamic focus coil is supplied with a signal, the current of which
is proportional to the distance of the spot from the screen centre, by
this means the focal length of the combined lens decreases as the spot
approaches the centre.
Further information regarding this coil will be supplied on request.
BEAM CENTRING MAGNET.
A weak permanent magnet, clamped to the base or neck of the tube a
little behind the cathode can be adjusted to provide the correction necessary
to allow for reasonable tolerances in the gun design and the presence of a
small external field.
SETTING UP.
The centring magnet should be clipped loosely at the gun end of the neck
Bias and H.T. voltages should be applied and a raster obtained. Without
applying focus current, the centring magnet should be now adjusted and
clamped or exact symmetry of the raster on the face of the tube. The
strength of the centring magnet may be adjusted by rotation.
It is advisable to use no ferrous metal in the construction of the mount.
Neither ferrous nor non-ferrous metals should be placed close to the scan
coil.
It is essential that the mumetal sleeve provided should be fitted to the neck.
GENERAL.

The tube is coated, except over the screen and neck surface, with a thick
layer of plastic resin. The final anode lead, insulated with a coating of
irradiated polythene emerges from the rear surface of the resin, enabling
the tube to be operated under adverse atmospheric conditions without
danger of EHT breakdown.

The leads to the gun electrodes are also encapsulated in a manner which
does not hinder the easy fitting of the scan and focus coils.

The cylindrical shape of the resin coating facilitates firm clamping of the
tube in its mount.

Great care must be taken in considering the quality of EHT, scanning and
focus supplies, since multiple effects due to EHT ripple, imperfect focusing
and poor scanning fields can cause such enlargement of the spot that no
advantage is apparent when using these tubes.

High Frequency ripple on the EHT supply can cause considerable perform-
ance loss in this type of tube. This fault can usually be recognised by a
‘““‘crawl’’ visible on the line as seen under a microscope, more commonly
observed when the EHT supply is driven by a free-running oscillator,
Even locked ripple at a harmonic of the sweep speed may upset both focus
and linearity. In decoupling to cure this trouble, excessive smoothing
capacity should be avoided to prevent ‘‘flashover’’.

Page 3.
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TYPICAL GRID DRIVE CHARACTERISTICS.
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Oct., 1960

Eerranti

MICRO SPOT RADAR TUBES

A very high definition Cathode Ray Tube with a 5in. diameter
optically flat face and fine grain metal backed screen.

This Tube is designed for use in applications where it is not
necessary to have the very high resolution of a Type 5/7I
micro-spot tube or for high definition applications requiring
a higher light output than that provided by Type 5/71QM.

5/74QM

FOCUS Magnetic
and Electrostatic.
DEFLECTION ... Magnetic, 60° angle.
SCREEN Metal Backed.
*Phosphor ... Type ‘Q’
Fluorescence Blue/Violet.
Persistence Ultra Short.

PHYSICAL DETAILS.

Base BI2A (Duodecal)
Final Anode Connector CT8 (Cavity type).
Max. Overall Length ... 430 mm.

Max. Diameter ... 135 mm.

Nom. Neck Diameter ... 37 mm.

Max. Useful Screen Diameter... 110 mm.

For other dimensions see outline drawing overleaf.

BASE CONNECTIONS.}

Pin |—Heater. Pin 7—No Connection.
Pin 2—Grid. Pin 8—No Pin.

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin 10—Ist Anode.

Pin 5—No Pin. Pin | |—Cathode.

Pin 6—No Connection. Pin |2—Heater.
Side Cap—2nd Anode.

HEATER.
Heater Voltage ... 6 -3 volts.
Heater Current ... 0:3 amps.
RATINGS.
Max. Final Anode Voltage 30 kV.
Max. First Anode Voltage 25 kV.
Min. First Anode Voltage I kV.
Vg for visual cut-off (at Vaj = 2kV.)
-80 to -160 volts.
Max. Vh_k (heater negative) ... 200 volts.
Max. Vh_k (heater positive) ... 200 volts.

TYPICAL OPERATION.

Final Anode Voltage ... 25 kV.

First Anode Voltage 2 kV.

Vg for visual cut-off . =120 volts.

§LIne Width ... 0-00l ins. (approx.).
CAPACITANCES.

CRall o Aen b wa <8 pF.

Cgall .. o <8 pF.

*Other phosphors available to special order.
+This tube can also be supplied with potted anode and flying lead
connector—Type 5/74QC
or with both potted anode and base with flying lead
connections to all electrodes—Type 5/74-QP.
§Measured by microscope at screen centre.

Base
Connections

View from
spigot end of
tube

Eer‘ra nt:
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Issue 2
July, 1963

5G/I14 A) |5G/l4 @)

l Ferranti | 5G/I14PJ | 5G/14 @aJ

HIGH RESOLUTION DISPLAY TUBES

High Resolution, High Light Output Display Tubes. The 5” diameter
face is optically flat and is of non-browning glass.

BOCUS: o cicissiivsnvmsmissisins s nrrmsseaoilskiss Magnetic
DEFLECTION' " ©... . .iwitasnsssmempsperts Magnetic
SCREENS:

Type No. Phosphor Fluorescence = Approx. Persistence
SG/14A) A Green 1 uSec.
5G/14PJ P Blue 2 uSec.
5G/14QJ Q Blue/Violet 0-1 uSec.
5G/14Q4J Q: Blue/Violet 0-1 uSec.

Refer to phosphor characteristics at the front of this section of
this handbook.
All types have metal backed screens.

PHYSICAL DETAILS:

B ASE L e s rety s e st i - s B12A (Duodecal)
Max, overall length..................... 458 mm. (180 in.)
Min. useful screen area...............e.e 108 mm. (4+25 in.)
Neck diameter ..ol eidall s e ie o, 37 mm. nominal

Min. length—Anode lead............... 380 mm. (15-0 in.)

For other dimensions see outline drawing overleaf.
The final anode lead is potted on to the tube and the neck has
an external conductive coating.

BASE CONNECTIONS:

Pin 1—Heater Pin 5—No pin Pin 9—No pin

Pin 2—Grid Pin 6—Not connected Pin 10—Not connected

Pin 3—No pin Pin 7—Ist anode Pin 11—Cathode

Pin 4—No pin Pin 8—No pin Pin 12—Heater

Flving Lead 2nd anode.

HEATER:

Heater Voltage ............ivcoivivarnnes 6-3 volts

Heater Current ...........vcocoirsmenornns 0-3 amp.
RATINGS:

Max. 1st Anode voltage ............... 600 volts

Max. 2nd Anode voltage ............... 30 kV

Min. Ist Anode voltage ............... 300 volts

Min. 2nd Anode voltage ............... 15 kV

Max. Vi k (Heater Positive).......... 250 volts

Max. Vi ¢ (Heater Negative)......... 150 volts

BIME RNk ...t voimnit s scisnins 10 MQ

Max. Ro 1-5 M2
CAPACITANCES:

L2 T TR SR VY S <150 pF.

BB, oo cobcoromingir e ait AT < 15:0 pF.
TYPICAL OPERATING CONDITIONS:

Ist Anode VOUAEe ... fiv o e ivsr v 500 volts

2nd Anode voltage..... v 250kV

V, for visual cut off —-105 volts

Resolution at Screen Centre:
Microscope Measurement—A and P Phosphors:

Line width measured by microscope to visual extinction
(Ig=50pA) 125 microns.

FERRANT! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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5G/14PJ | 5G/l14@4)

Resolution at Screen Centre (cont.):
Spatial Frequency Measurement:

A and P Phosphors
95 cycles/cm spatial frequency response at 60 % modula-
tion (I;=1xA). Equivalent to 35 microns. 30 cycles ¢/m
spatial frequency response at 607 modulation (I;=50
wA). Equivalent to 100 microns.
Q and Q. Phosphors
85 cycles/cm spatial frequency response at 607 modula-
tion (I;=1xA). Equivalent to 37 microns. 25 cycles/cm
spatial frequency response at 607 modulation (I,=50
rA). Equivalent to 130 microns.
The position of the centre of the air gap in the focus-coil should be
approximately 210 mm. from the tube face.
X-RAY WARNING:

When operated at an anode voltage in excess of 16kV. X-ray shielding
may be required to give protection against the possible danger of
injury from prolonged exposure at close range.

This type of tube is also available with the core coated with a thick
layer of plastic resin.

D DIA.
USEFUL SCREEN DIA E

! 1 I
M ‘.
\ A
1 REFERENCE LINE
! (GAUGE N° 110)
C
Dim. mm. Ins.
A 117-5=4-5 46218
C  451%63 177525
D 133-4*1-5 5-25*-06
E 108 min. 4-25
+-5 ey 2020
Pea% pe- W0 pse. | FDIA
L1 380 min. 150 min.
M 70 2-75
L T A
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Eerranti

OSCILLOGRAPH TUBE

A miniaturised instrument tube with a rectangular fiat face.
‘Y’ deflection is Electrostatic and ‘X’ deflection Magnetic.

5x3/53D

p——

Tentative
Issue 3
June 1960.

FOCUS ... Low voltage Electrostatic

DEFLECTION ... e ‘X' ... Magnetic.
‘Y’ ... Electrostatic
(single end input)

SCREEN.
Phosphor 1 Type ‘D’.
Fluorescence ... Green.
Persistence . Short.

For further details refer to Type ‘D’ phosphor charac-
teristics at the front of this section of the handbook.
This tube can be supplied with other screen phosphors.

PHYSICAL DETAILS.

Base : B9A/D.

Anode Cap CT8 Cavity Type.
Max. Overall Length 275 mm.

Nom. Neck Diameter ... ws  225°mMm.

Min. ‘Y’ Deflection . 42 mm.

For other dimensions see outline drawing overleaf.

BASE CONNECTIONS. *

Pin |—Cathode. Pin 6—2nd Anode (focus).

Pin 2—No Connection  Pin 7—Internal Connection.
Pin 3—Grid. Pin 8—'Y;' Deflector Plate.
Pin 4—Heater. Pin 9—Ist & 3rd Anodes and

Pin 5—Heater. Y2' Deflector Plate.
Side Contact : Ist and 3rd Anodes and ‘Y2’ Deflector Plate.

HEATER.
Heater Voltage ... 6 -3 volts.
Heater Current ... 0-3 amps.
RATING.
Max. A+ As voltage ... 4 kV.
Min. A;+ A3 voltage ... I kV.
Max. Vi_ ce e .. 200 volts.
Max. Rg_g 0-5 MQ
Max. Rh_k sb Gw L uaa . LOME
TYPICAL OPERATION.
Heater Voltage ... 63 volts.
Ist and 3rd Anode Voltage 2 kV.
2nd Anode Voltage for
focus .. ... =50 to + 100 volts.
Vg for vusual cut-off =20 to =50 volts.
‘Y’ Plate Sensitivity Il v/em.

1This tube should be fitted with a magnetic shield which
must be earthed.

CAPACITANCES.
Cloall oo s et <8 pF.
Cgaall = oo s s e <8 pF.
Cy|-all 2 pF (approx.).

*This Type of Tube can also be supplied with potted base and
flying leads—see Data Sheet for Type 5 X 3/53DE.

TA suitable shield is Type 11467 factured by Magnetic and
Electrical Alloys Ltd.

3133Yy

Base
Connections

Underside View
of Base
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Tentative
Issue 2
Mar., 1961

Eerranti

RADAR TUBES

Miniaturised rectangular faced Display Tube designed for use
in airborne radar equipments with transistor circuitry. The
narrow neck diameter and narrow scan angle ensure full
deflection with low scan power. The high modulation slope
and the phospor permit displays of conventional brightness
with drive of the order of a few volts. With higher drive
voltage, the high slope feature provides displays of high
intensity for use in conditions of high ambient lighting.

5X3/94LM

5X3/95LM

FOCUS Low Voltage

Electrostatic.
DEFLECTION ... Magnetic.
SCREEN.

*Phosphor ... Type ‘L'.
Fluorescence Orange.
Afterglow Orange,
Persistence Long.

PHYSICAL DETAILS
5 B9A/D
Anode Ca CT8 Cavity Type.
Max. Overall Length wee 257 mm.
Neck Diameter - 23 mm. (nom.)
Mounting Position Any.
BASE CONNECTION.
Pin 1—Grid Pin 6—I.C.
Pin 2—I.C. Pin 7—3rd Anode.
Pin 3—Cathode. Pin 8—I.C.
Pin 4—Heater. Pin 9—1st Anode.
Pin 5—Heater. Side Contact—2nd & 4th
Anodes.
HEATER.
5x3/94 LM. 5x3/95 LM.
Heater Voltage ... 63 19-0 volts
Heater Current ... 0-3 0-1 amp,
tRATINGS & CHARACTERISTICS
Max. A: voltage ... 70 volts.
Max. Az+ A4 voltage 18 kV.
Min. A2+ Aa voltage 8 kV.
Max. Neg. Ay voltage ~500 volts.
Max. Vh—k 200 volts.

Aj voltage for focus 0 to -300 volts.

{TYPICAL OPERATION.
It is essential to employ cathode modulation, i.e., the grid
should be operated at earth or some other fixed potenual
and all other voltages applied with reference to this point.
This type of tube is inefficient under grid modulation
conditions unless drive is also applied to A1 in the same
sense as that applied to the grid.
1. Short grid base conditions, where V| is approx. +10v.
for visual cut-off.
Final Anode Voltage Vaz+ a4 15 kV.
Va1 e . —40 volts.
VA3 for focus’ -150 volts.
Under these condmons the zero bias beam current is
approx. 150 microamperes.
2. For high brightness applications with a conventional
drive range, where V| is approximately 460 volts for

visual cut off.
Final Anode Voltage VA2+4 15 kV.

VA1 - s o 0 volts.
Under these candmons the beam current at zero bias is
approx. 2:5 mA.
Versions with flying leads and encapsulated base and anode
contact are also available.

*This phosphor is liable to burn if operated with a spot
which is stationary or slow moving, and tubes should not be
operated under such conditions, even at low beam current.
Alternative phosphors for this application can be supplied on
request,
tAll potentials are referred to grid.

Underside view
of base
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Eerranti

CATHODE RAY TUBES

‘6-inch diameter Triode Tubes for Magnetic deflection and
ocus,

Types 6/22AM and 6/22QM are designed for use in general
Flying Spot Scanner applications.

Type 6/22PM is for use in recording high resolution images
on blue sensitive film stock.

All Types have optically flat faces with ground internal and
external surfaces.

The tube face is of non-solarising glass.

6/22AM

6/22PM

622QM

\S

155

vow

FOCUS Magnetic.
DEFLECTION ... Magnetic.
SCREENS.
6/22AM 6/22PM 6/22QM
Phosphor ... Type ‘A’ ype ‘P’ Type ‘Q’
Fluorescence Green Blue Blue/Violet
Persistence Ultra-short Ultra-short Killed

All types have metal backed screens,

For further details refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base . BI2A (Duodecal).
Anode Cap CT.8 (Cavity Type).
Max. Overall Length 495 mm.

Max. Diameter 163 mm.

Nom. Neck Diameter 37 mm.

Useful Screen Area 127 mm. dia.

For other dlmensmns see drawing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—Not connected.
Pin 2—Grid. Pin 8—No Pin
Pin 3—No pin. Pin 9—No pin.
Pin 4—No pin. Pin 10—Not connected.
Pin 5—No pin. Pin | |—Cathode.
Pin 6—Not connected. Pin 12—Heater.
Side Contact—Anode.
HEATER.
Heater Voltage 63 volts.
Heater Current ... 03 amp.
RATINGS.
*Max. Anode Voltage 30 kV.
+Nom. Vg for visual cut off Va/l25
Max. Vhi (Heater Negative) 200 volts.
Max. Vhk (Heater Positive) 200 volts.
TYPICAL OPERATION.
Anode Voltage 25 kV.
Vg for visual cut off -200 volts.
Grid Drive for I;= IOOuA 37 volts.
Screen Resolution at 50 f.p.s. ... 1000 lines.
tLight Output (‘P’ Screen) 300 e.f.c.
§Focus Coil 570 ampere turns
(approx.).
CAPACITANCE.
Cleall <8 pF.
Cg-all <8 pF.

Underside View
of Base

485
0

40

f—— 180

All dimensions
shown are in
millimetres.

*Recommended operating range—17 to 25 kV.

The grid should never be positive with respect to the cathode.

At Beam Current of 100pA with a 10 x 10 cm. raster.
§A suitable coil is a soleniod of approx. 16,000 turns of 38 s.w.g.
wire, positioned with the gap approx. 150 mm. in front of the

modulator.

Ferranti Type FC.I
able.

(Pt. No. 38/13300) is avail-

X-RAY WARNING.

When operated at an anode voltage in excess of 16kV. shielding
may be required to protect against harmful X-ray radiation
which could cause possible injury from prolonged exposure.

FERRANT! LIMITED, GEM MILL, CHADDERTON.

OLDHAM, LANCS.
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FERRANTI

VOLTAGE TRANSIENT
OSCILLOGRAPH TUBE

An indirectly heated Triode Tube specially designed for

Transient Oscillography.

The Fluorescent spot of high actinic

value and exceptional brightness makes the tube particularly

suitable for photographic recording.

The useful screen area

is flat and approx. 5 inches in diameter.

6/32PM

FOCUS
DEFLECTION ...

SCREEN
Phosphor
Fluorescence
Persistence

Magnetic.

Electrostatic.

Metal Backed.
P%

Ultra Short.

For further details refer to the relevan: phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.
Base

Anode Cap i
Deflector Plate Caps
Max. Overall Length
Useful Screen Area
Neck Diameter
Mounting Position

International Octal.

Type CT8 (Cavity

Type CT2 Type.)

525 mm.

127 mm. dia. (flat face).
3741 mm.

Any.

For other dimensions see drawing.

BASE CONNECTIONS.
Pin |—No Connection.
Pin 2—Heater.
Pin 3—No Pin.
Pin 4—No Pin.

Pin 5—Grid.
Pin 6—No Pin.
Pin 7—Heater.
Pin 8—Cathode.

Anode and deflector plates connected to side caps.

HEATER.
Heater Voltage
Heater Current ...
RATINGS.
Max Anode Voltage
Vh-k
Max Pulsed Beam Current

CHARACTERISTICS.
*Nom. Vg for visual cut off
Deflection Sensitivity :—
‘Y’ plates
‘X’ plates

TYPICAL OPERATION.
Anode Voltage
Beam Current
Vg for Cut-off

tFocus Coil

4.0 volts AC. or DC.
1.0 amp.

25 kV.
100 volts.
500 pA.
Va/120

450/V3 mm./V.
500/Va mm./V.

165 volts.
900 ampere turns.

Weriting Speeds for Slngle Sweep Photography
I .

using Standard X-ray Fi
Image Ratio
Lens Aperture
Writing Speed

CAPACITANCES.

Ck-all
Cg—all

X1=X2

yi—yz
Cxig-all
Cxzall
= -

-4l G

Cxl X2=y1y2

|

fl.
> 500,000 spot diameters
per microsecond.

(=]
-4
m

-2
annnmwnwn

—AArr0—00
Dwwmmboie
TOTOOOY

This tube was formerly designated Type 06/3P.
*The grid should never be allowed to become positive with

respect to the Cathode.

4+The recommended focus coil is a shrouded solenoid of approx.

16,000 turns of 38 S.W.G. wire.

The power unit required

for energising this coil should be capable of supplying 40-60

mA. at 150-200 volts.

Base
Connections

Underside View
of Base

37%)
)]

MOD.

=127 — |
160+3——

All dimensions
shown are in
millimetres.
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FERRANTI
FLYING SPOT SCANNER TUBE

An indirectly heated Triode Tube with a 6in. diameter metal
backed screen and electrostatic deflection. This tube is
suitable as a replacement for earlier types S6/30A or 6/3A.

FOCUS
DEFLECTION ...

SCREEN
Phosphor
Fluorescence
Persistence

Magnetic.
Electrostatic.

Metal Backed.
Type ‘A’.
Green.
Ultra-short.

For further detalls. refer to the relevanc phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.
Base
Anode Ca
Deflector Plate Caps

Max. Overall Length
Useful Screen Area

Neck Diameter
Mounting Position

BI2A (Duodecal).
CT8 Cavity Type.*
Type CT2

(9.7 mm. dia.).
495 mm.
127 mm. dia.

(flat face).

3741 mm.

Any.

For other dlmensmns see drawmg

BASE CONNECTIONS.

Pin |—Heater.
Pin 2—Grid.
Pin 3—No Pin.
Pin 4—No Pin.
Pin 5—No Pin.

Pin 6—No Connection.

Pin 7—No Connection.
Pin 8—No Pin.

Pin 9—No Pin.

Pin |[0—No Connection.
Pin | |—Cathode.

Pin 12—Heater.

Side Contact—Anode.

HEATER.
Heater Voltage 6.3 volts.
Heater Current ... 0.3 amp.
RATINGS.
Max. Anode Voltage 25 kY.
Max. Vh_k s 100 volts.
Max. Beam Current 200 p.A.
CHARACTERISTICS.
TNom. Vg for visual cut off 8 Va/120
Av. Mod. Drive for 50 u,A Beam
Current . 33 volts.
Deflection Sensitivity —
‘X’ plates . 500/V, mm./V.
‘Y’ plates 450/V, mm./V.
TYPICAL OPERATION.
A Heater Voltage

6.3 volts.
Anode Voltage 20 kV.

= Vg for visual cut off ~170 volts.
iFocus Coil 900 ampere turns
(approx.).

Dimensions shown

> i rcm. . 2aps
Screen Resolution 100 lines pe are in millimetres.

Normal Peak Beam Current 150 pA.
X-RAY WARNING.
When operated at high anode voltage shielding may be
required to protect agamst harmful X-Ray radiation, whic
could cause possible injury from prolonged exposure.

CAPACITANCES. -
Cx xa-y y .0 pF.
Coall” "o, 5.8 pF.
Cxi—x2 1.0 pF.
Cyr-y2 . 0.9 pF.
Cltiall=Caalii 4.8 pF.
Cyi-all=Cyz—all 4.3 pF.

*A suitable adaptor to CT2 can be supplied where the tube is
Issue | required to replace an earlier type.

Aus., 1957 ¥The grid should never be posmve with respect to the cathode.
+Positioned so that the gap is 100 mm. in front of the modulator.
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Issue 2.
Dec.. 1961

Eerranti

CATHODE RAY TUBES

6-inch diameter Tetrode Tubes having optically flat faces with
ground internal and external surfaces.

Type 6/44 DM is designed for use in Telerecording and in
Television Transmission Systems Converters.

Type 6/44 PM is for use in recording high resolution images
on blue sensitive film stock.

6/44DM

6/44PM

o

15 I5°

FOCUS ... Magnetic.
DEFLECTION ... Magnetic.
SCREEN.
6/44 DM 6/44 PM
Phosphor ... Type ‘D’ Type ‘P’
Fluorescence Green Blue
Persistence Short Ultra-short

Both types have metal backed screens.
For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base BI2A (Duodecal).
Anode Cap CT.8 (Cavity Type).

Max. Overall Len.g”th 495 mm.

Max. Diameter 163 mm.
Nom. Neck Diameter 37 mm.
Useful Screen Area 127 mm. dia.

For other dimensions see drawing.

BASE CONNECTIONS.

Pin |—Heater.

Pin 2—Grid.

Pin 3—No Pin.
Pin 4—No Pin.
Pin 5—No Pin.

Pin 6—No Connection.

Pin 7—No Connection.
Pin 8—No Pin.

Pin 9—No Pin.

Pin 10—Ist Anode.

Pin | |—Cathode.

Pin 12—Heater.

Side Contact—2nd Anode.

HEATER.
Heater Voltage 63 volts.
Heater Current ... 0-3 amp.

RATINGS.

Max. A; Voltage ...

850 volts.
*Max. A; Voltage ... 30 kV.

+Nom. Vgf or visual cut of Va,/7 volts
Max. Vhk (Heater Negative) 200 volts.
Max. Vhk (Heater Positive) 200 volts.

TYPICAL OPERATION.

Ist Anode Voltage

600 volts.
2nd Anode Voltage 25 kV.

Vg for visual cut off -85 volts.
Grid Drive for Ig=100 A 35 volts.
Screen Resolution at 50 f.p.s. ... 1000 lines.
Focus Coil... See Note § Below.
CAPACITANCE.
Ck-all <8 pF.
g_:“ <8 pF.

X-RAY WARNING.

When operated at an anode voltage in excess of 16 kV.
shielding may be required to protect against harmful X-ray
radiation which could cause possible injury from prolonged
exposure.

#Recommended operating range—I|7 to 25 kV.

+The grid should never be positive with respect to the cathode.

§A suitable coil is a solenoid of approx. 16,000 turns of 38 s.w.g.
wire, positioned with the gap approx. 150 mm. in front of the
modulator.

Base
Connections
Underside View
of Base
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Eerranti

FLYING SPOT SCANNER TUBES

High Resolution Rectangular Flying Spot Scanner Tubes with
Electrostatic Focus.

8/03AM

8/03QM

Issue 3.

May, 1960

FOCUS Low Voltage Electrostatic.
DEFLECTION Magnetic—90°
SCREENS Metal Backed.
8/03AM 8/03QM
Phosphor Type ‘A’ Type ‘Q’
Fluorescence Green Magenta.

For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base ... BI2A (Duodecal).
Anode Cap ... CT8 Cavity Type.
Max. Overall Length 293 mm.

Neck Diameter v 37 mm. (nominal).
Mounting Position S Any.

For other dimensions see drawing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.

Pin 2—Grid. Pin 8—No Pin.

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin 10—Ist Anode. (A1).
Pin 5—No Pin. Pin | 1—Cathode.

Pin 6—3rd Anode. (A3). Pin I2—Heater.

Side Contact—2nd Anode-+4th Anode. (A2+A,).

HEATER.
Heater Voltage 6 -3 volts.
Heater Current 0-3 amp.

RATINGS.
Max. Ay Voltage 500 volts.
Min A; voltage " 200 volts.
Max. A2+ A, voltage 15 kV.
Min. A2+ A, voltage 10 kV.
Max. Pos. A3 voltage + 500 volts.
Max. Neg. As voltage -500 volts.
Max. Vh_k (Heater positive) 150 volts.
Max. Vh_k (Heater negative) 200 volts.
Max. Rg—k 15 MQ
Max. Rp_i 10 MQ

TYPICAL OPERATION AND CHARACTERISTICS.

Heater Voltage 6 -3 volts.
Ist Anode Voltage .. a 300 volts.
2nd and 4th Anode voltage 12 kV.
3rd Anode voltage

for focus . =300 to + 300 volts.

Vg for visual cut off —30 to -70 volts.

tAv. Grid Drive for 1s= 100 u.A 25 volts.
Screen Resolution ... 600 lines.
CAPACITANCES.
Cik-all <8 pF.
Cg-all <8 pF.

TThe grid should never be positive with respect to the cathode.

Base
Connections
Underside View
of Base
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Issue 2
May, 1958

FERRANTI
TELEVISION MONITOR TUBE

A high resolution Television Studio Monitor Tube wth an
8«)|n. diagonal Rectangular Screen. The screen is metal

8/03TM

d and low voltage electr ic focus is provided.
FOCUS Low Voltage Electrostatic.;
DEFLECTION ... Magnetic—90°
SCREEN Metal Backed.
E Phosphor .. Type ‘T'.
“ Fluorescence White.
¥ Persistence ¢ . Short.

For further details, refer to Screen Type ‘T’ phosphor charac-
teristics at the front of this section of the handbook. This
tube can also be supplied with other screen phosphors.

PHYSICAL DETAILS.

Base BI2A (Duodecal).
Anode Ca CT8 Cavity Type.
Max. Overall Length 293 mm.

Neck Diameter ... 37 mm. (nominal).
Mounting Position Any.

For other dimensions see drawing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.
Pin 2—Grid. Pin 8—No Pin.
Pin 3—No Pin. Pin 9—No Pin.
Pin 4—No Pin. Pin 10—Ist Anode.
Pin 5—No Pin. Pin | |—Cathode.
Pin 6—3rd Anode. Pin 12—Heater.
Side Contact—2nd Anode -+ 4th Anode.
HEATER.
Heater Voltage ... 63 volts.
Heater Current ... 0-3 amp.
RATINGS.
Max. A1 Voltage ... 500 volts.
Max. A2+ As voltage 15 kV.
Max. Pos. A3 voltage 500 volts.
Max. Neg. A3 voltage -500 volts.
Min. A1 voltage 200 volts,
Min. Az+ A, voltage ... = 8 kV.
Max. Vh_k (Heater posmve) 150 volts.
Max. Vi (Heater negatlve) 200 volts.
Max. Rg_i 5 15 MQ
Max. Rp_k 1-0 MQ
TYPICAL OPERATION AND CHARACTERISTICS.
Heater Voltage ... 6 -3 volts.
Ist Anode Voltage g 300 volts.
2nd and 4th Anode voluge 12 kV.
3rd Anode voltage
for focus ... =300 to + 300 volts.
Vg for visual cut off ... -30 to 70 volts.
tAv. Grid Drive for Is= 100 pA 25 volts.
CAPACITANCES.
Ciall o <8 pF.
Cg-all <8 pF.

fThe grid should never be positive with respect to the cathode.

Base
Connections

Underside View
of Base
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TELEVISION MONITOR TUBE
An 8in. diagonal Rectangular Tube with metal backed screen
having very high definition.
FOCUS Magnetic.
DEFLECTION ... Magnetic—90°
SCREEN Metal Backed.
Phosphor ... Type ‘T’
Fluorescence White.
P Persistence y Short.
For further details, refer to the relevant phosphor character-
istics at the front of this section of the handbook.
PHYSICAL DETAILS.

Base Bl12A—Duodecal.

Anode Cap CT8 (Cavity Type).

Max. Overall Length 308 m

Neck Dlamgter d37 mm. (nominal). Connections

or other dimensions see rawing. 3 7
Underside View
BASE CONNECTIONS. of Base

Pin |—Heater. Pin 7—No Connection.

Pin 2—Grid. Pin 8—No Pin.

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin |0—Ist Anode.

Pin 5—No Pin. Pin | |—Cathode.

Pin 6—No Connection. Pin |2—Heater.

Side Cap—2nd Anode.
HEATER.
Heater Voltage ... 63 volts.
Heater Current ... 0-3 amp.
RATINGS.

Max. Ist Anode Voltage 600 volts.

Max. 2nd Anode Voltage 150 kV.

Min. Ist Anode Voltage 250 volts.

Min. 2nd Anode Voltage i ‘0 kV.

Max. Vi Heater Negative ... 200 volts.

Max. Vh-k Heater Positive : 150 volts.

Max. Rh—k 1-0 MQ

Max. Rg_k 1-5 MQ

A
CAPACITANCES.
Cik-all <8-0 pF.
il <80 pF.
TYPICAL OPERATING CONDITIONS.

Ist Anode Yoltage 300 volts.

2nd Anode Voltage 12 kV.

Vg for visual cut off ... -30 to 70 volts.

*Av. Grid Drive for 100pA
beam current .. 25 volts.

Focus Coil Recommended Position: Magnetic Centre
approx. 100 mm. from
the reference line.

Issue 2 *The grid should never be positive with respect to the
May, 1958 cathode.
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FERRANTI S

RADAR TUBE 8/52 LM

A miniaturised Radar Display Tube with a 8%in. diagonal

rectangular Screen which is metal backed. The deflection
angle is 90° and electrostatic focus is at low voltage.

FOCUS ... Low voltage Electrostatic.
DEFLECTION ... Magnetic.
SCREEN.
Phosphor* Type H.  Type L.
Fluorescence Orange. Orange.
Afterglow Orange. Orange.
—_ Persistence Very long. Long.

For further details refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base Noval (B9A)+
Anode Ca CT8 Cavity Type.
Max, Overall Length 215 mm.
Mounting Position Any.

For other dimensions see outline drawing overleaf.

BASE CONNECTIONS.

Pin |—Cathode. Pin 6—2nd Anode (focus).
Pin 2—N.C. Pin 7—I.C.
Pin 3—Grid. Pin 8—N.C.
Pin 4—Heater. Pin 9—N.C.
Pin 5—Heater. Side Contact—Ist & 3rd Anodes

HEATER.
Heater Voltage = 6 -3 volts.
Heater Current ... 0-3 amps.

RATING.
Max. A1+ A3 voltage ... 15 kV. Base,
Max. Pos. A; voltage ... ... 400 volts. Connections
Max. Neg Az voltage ... ... =200 volts. 2 .
Min. A1+ Az voltage ... ... 8 kV. Underside View
Max. Vh_k 200 volts. of Base
Max. Rg_|c wu  ww w005 MG
Max. Rh_k @i, s g 1O(ME

TYPICAL OPERATION.

Heater Voltage ... 6 -3 volts.

Ist and 3rd Anode Voltage 12 kV.

2nd anode voltage for focus ... -100 to +200 volts.
Vg for visual cut-off ” -50 to -100.

CAPACITANCE.

Ck-all ... <8 pF.
Ceall .. .. .. .. <8pF.

*These phosphors are liable to burn if operated with a spot
which is stationary or slow moving. The tube should not be
operated under such conditions, even at low beam current.
See list of alternative phosphors for this application.

Issue 2 TNote that the centre of the valve holder should be drilled out
May., 1958 to }inch to accommodate the protruding pumping”stem.
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Tentative
Issue |
Apl., 1961

Eem‘anti

RADAR TUBES

Miniaturised 8in. diameter Radar Tubes with narrow neck
and small deflection angle. Suitable for use with either Trans-
istor or Valve circuits. Long persistence, metal backed
screens.

8A/54HM

8A/54LM

FOCUS Magnetic
DEFLECTION ... Magnetic—43°.
SCREEN.

*Phosphor Type ‘H'.  Type ‘L'.
Fluorescence Orange. Orange.
Afterglow Orange. Orange.
Persistence Very Long. Long.

PHYSICAL DETAILS.

Base B9A/D.

Anode Cap CT8 Cavity Type.
Max, Overall Length 426 mm.

Neck Diameter ... 23 mm. (nom.)
Mounting Position Any.

For other dimensions see outline drawing overleaf.

BASE CONNECTION

Pin |—Grid. Pin 6—I.C.

Pin 2—I.C. Pin 7—N.C.

Pin 3—Cathode. Pin 8—I.C.

Pin 4—Heater. Pin 9—Ist Anode.

Pin 5—Heater. Side Contact—2nd Anode.
HEATER.

Heater Voltage ... 6 -3 volts.

Heater Current ... 0-3 amps.
RATING.

Max. Ay voltage 600 volts.

Max. A; voltage > 15 kV.

Min A; voltage 8 kV.
Max. Vh_k 200 volts
Max. Rg_k 15 MQ
Max. Rp_| 1-0MQ
TYPICAL OPERATION.
With Valve Drive.
Ist Anode voltage 300 volts.
2nd Anode voltage 12 kV.
Vg for visual cut-off ... -60 volts.
With Transistor Drive
Ist Anode voltage 100 volts.
2nd Anode voltage 12 kV.
Vg for visual cut-off ... -25 volts.

Recommended position of focus coil is 60 mm. in front of
the grid.

*These phosphors are liable to burn if operated with a spot

which is stationary or slow moving, and tubes should not be
operated under such conditions, even at low beam current.
Alternative phosphors for this application can be lied on
request.

Base
Connections
Underside View
of Base

Eerra nti
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8A/56HM
' = ti
8A/56LM
— RADAR TUBE
Miniaturised Radar Display Tubes with an 8in. diameter screen,
narrow angle deflection and low voltage electrostatic focus.
Suitable for use with either Valve or Transistor circuits.
FOCUS Low Voltage
Electrostatic. J Ia$&4
DEFLECTION ... Magnetic. 43° angle. hehdt
| SCREEN. i L
*Phosphor Type ‘H’. Type ‘L.
Fluorescence Orange. Orange. o 2
Afterglow Orange. Orange. Underside view
Persistence Very Long. Long. of base
PHYSICAL DETAILS.
Base BSA/D
Anode Ca CT8 Cavity Type.
Max. Overall Length 416 mm.
Neck Diameter ... 23 mm. (nom.)
Mounting Position Any.
BASE CONNECTION.
Pin 1—Grid. Pin 6—I.C.
Pin 2—I.C. Pin 7—3rd Anode.
Pin 3—Cathode. Pin 8—I1.C.
Pin 4—Heater. Pin 9—Ist Anode.
Pin 5—Heater. Side Contact—2nd & 4th
Anodes.
HEATER.
Heater Voltage ... 63 volts.
Heater Current ... 03 amps.
RATING.
Max. A; voltage 600 volts.
Max. A2+ A4 voltage 15 kV.
Min. A2+ A; voltage 8 kV.
Max. Pos. A3 voltage -+ 500 volts.
Max. Neg. A3 voltage -500 volts.
Max. Vh_ 200 volts.
Max. Rg_k 15 MQ
Max. Rp-k 10 MQ
| TYPICAL OPERATION.
Valve Drive.
Ist Anode voltage - 300 volts.
2nd & 4th Anode voltage 12 kV.
3rd Anode voltage
for focus .. =300 to + 300 volts.
Vg for visual cut-off . -60 volts.
Transistor Drive.
Ist Anode voltage 4 100 volts.
2nd & 4th Anode voltage 12 kV.
Vg for visual cut-off : -25 volts.
3rd Anode voltage
A for focus . =300 to + 300 volts.
*These phosphors are liable to burn if operated with a spot
which is stationary or slow moving, and tubes should not be
T : operated under such conditions, even at low beam current.
Is:::’;'ve Alternative phosphors for this application can be supplied on
Mar., 1961 negess:
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Tentative
Issue I.
May, 1961

Eerranti

RADAR TUBES

High Resolution 8%in. Rectangular Radar Display Tubes.

8B/08L2B

8B/08VB

8B/08ZB

FOCUS Magnetic.
DEFLECTION ... Magnetic.
Phosphor 8B/08L,B* 8B/08VB 8B/08ZB
Fluorescence Orange Yellow Orange
Afterglow Orange Yellow Orange
Persistence ... Long Short Short

Refer to phosphor characteristics at the front of this
section of the Handbook.

All types have metal backed screens.

PHYSICAL DETAILS.
Base BI12A (Duodecal).
Anode Ca
Max. overall Iength

588+7 mm.
Neck diameter

- 35 mm. nominal.
For other dimensions see outline drawing overleaf.
These tubes have an external conductive coating which

may be used for E.H.T. smoothing.
BASE CONNECTIONS.

Pin |—Heater. Pin 7—Not Connected.

Pin 2—Grid. Pin 8—No pin.
Pin 3—No pin. Pin 9—No pin.
Pin 4—No pin. Pin |0—Ist anode.
Pin 5—No pin. Pin | |—Cathode.

Pin 6—Not connected.
Side cap—2nd anode.

Pin 12—Heater.

HEATER.
Heater Voltage. ... 63 volts.
Heater Current ... 0-3 amp.

RATINGS.

Max. Ist Anode voltage
Max. 2nd Anode voltage
Min. Ist Anode voltage
Min. 2nd Anode voltage

600 volts.
15-0 kV.
250 volts.
90 kV.

Max. Vh_ 200 volts.

Max. Rp_i 10 MQ

Max. Rg_k 15 MQ
CAPACITANCES.

G . i eie ae . 2B-OPE:

g-all ... <8-0pF.

TYPICAL OPERATING CONDITIONS.

Ist Anode voltage 300 volts.

2nd Anode voltage 15-0 kV.

Vg for visual cut off ! 230 to -90 volts.
Av. mod. drive for 50 u.A beam

current 20 volts.

The position of the centre of the air gap in the focus coil
is approximately 70 mm’s. from the plane of the modula-
tor face.

CT.2 (9.25 mm. dia.).

*The screen of this tube is liable to burn if operated with a spot
which is stationary or siow moving, even at low values of beam
current.

10°, 10
2y
m

Base
Connections
Underside View
of Base
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Issue 2
Nov. 1960

Eerranti

RADAR TUBES

9in. diameter Radar Display Tubes with metal backed screens,
magnetic deflection and low voltage electrostatic focus.

9/03HB

9/03JB

9/03LB

vy

FOCUS Low Voltage Electrostatic.

DEFLECTION ... Magnetic.

SCREENS Metal Backed.

9/03HB 9/03)B 9/03LB

Phosphor ... Type ‘H'* Type ‘)’ Type ‘L’.*
Fluorescence Orange Blue Orange.
Afterglow Orange Yellow Orange.
Persistence very long long long.

For further details refer to the relevant phosphor character
istics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base . BI2A (Duodecal).
Anode Cap CcT8 (Cavi:y Type.)
Max. Overall Length 408 m

Nom. neck diameter ... ot 35 mm

For other dimensions see drawmg overleaf.
Mounting Position ny.
These tubes have an external conductlve coating which
may be used for E.H.T. smoothing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.
Pin 2—Grid. Pin 8—No Pin
Pin 3—No Pin. Pin 9—No Pin.
Pin 4—No Pin. Pin 10—Ist Anode.
Pin 5—No Pin. Pin | l—Cathode.
Pin 6—3rd Anode. Pin 12—Heater.
Side Contacts—2nd Anode, 4th Anode:
HEATER.
tHeater Voltage ... 6-3 volts
Heater Current ... 0:3am
RATINGS.
Max. a; Voltage ... 500 volts.
Min. a; voltage ... 200 volts.
Max. a;+a4 voltage 15 kV.
Min. a;+ a4 voltage 8 kV.
Max. Pos. a3 voltage ... -+500 volts.
Max. Neg. a3 voltage ... ... =500 volts.
§Max. Neg. grid voltage ... ... =200 volts.
Max. Zg_1c 05 MQ
Max. Rg_i 15 MQ
$Max. RE e 10MQ
"Max. Vh-k (heater negatlve) 200 volts.
(heater positive) ... 150 volts.
TYPICAL OPERATION.
Ist Anode Voltage 3 300 volts.
2nd and 4th Anode voltage 12 kV.
**3rd Anode voltage for focus ... -300 to+ 300 volts.
Vg for visual cut off ~-30 to =70 volts.

*These screens are liable to burn if operated with a spot
which is stationary or slow moving. The tube should not be
operated under such conditions, even at low beam current.

+When used for series operation, a current limiting device
should be incorporated in the circuit to ensure that the surge
heater voltage does not exceed 95 volts r.m.s.

§The grid should never be positive with respect to the cathode.

}This value of Rh-k is applicable only when the heater has a
separate transformer. In series heater chains, the impedance
between cathode and earth should not exceed 100kQ

**The point of optimum focus lies between these values.

15° 159

Base
Connections
View from spigot
end of tube
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Issue 2
June, 1960

Eerranti

CATHODE RAY TUBES

9-inch diameter Triode Tubes having high quality flat faces with
ground internal and external surfaces

Types 9/22AM and 9/22QM are designed for use in Flying Spot
Scanner applications

Type 9/22PM is for use in recording high resolution images
on blue sensitive film stock

9/22AM

9/22PM

9/2QM

FOCUS Magnetic

DEFLECTION Magnetic

SCREEN Metal Backed (All

Types)
9/22AM 9/22PM 9/22QM

Phosphor ... ... Type ‘A’ Type ‘P’ Type ‘Q’
Fluorescence ... Green Blue Blue/Violet
Persistence ... Ultra-short Ultra-short Killed

For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook

PHYSICAL DETAILS

Base BI12A (Duodecal)
Anode Cap CT 8 (Cavity Type)
Max. Overall Length 565 mm.

Max. Diameter ... 236 mm.

Useful Screen Area 200 mm. dia.
Nom. Neck Diameter ... 37 mm.

For other dimensions see drawing overleaf.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—Not connected.
Pin 2—Grid. Pin 8—No pm

Pin 3—No pin. Pin 9—No pin.

Pin 4—No pin. Pin IO—Nor. connected.
Pin 5—No pin. Pin | l—Cathode.

Pin 6—Not connected. Pin |12—Heater.
Side Contact—Anode.

HEATER.
Heater Voltage ... 63 volts.
Heater Current ... 5 0-3 amp.
RATINGS.
Max. Anode Voltage ... 30 kV.
Nom. Vg for visual cut off Va/120
Max. Vhk (Heater Negative) ... 200 volts.
Max. Vpi (Heater Positive) ... 200 volts.
TYPICAL OPERATION.
Heater Voltage ... 63 volts.
Anode Voltage & 25 kV.
Vg for visual cut off -210 volts.
Grid Drive for Ig= IOOu.A 35 volts.
Screen Resolutlon at 50 f p 1000 lines.
§Focus Coil 570 ampere turns
(approx).
CAPACITANCE.
Cheall  woe e e e <8 pF.
Cg-all <8 pF.

*A suitable coil is a solenoid of approx 16,000 turns of 38 s.w.g.
wire, positioned with the gap approx 150 mm, in front of the
modulator. Ferranti Type 38/13300 is available.

X-RAY WARNING.

When operated at an anode voltage in excess of 16 kV. shield-
ing may be required to protect against harmful X-ray radiation
which could cause possible injury from prolonged exposure.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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9/24DM

Ferranti

CATHODE RAY TUBE

N A 9-inch diameter Triode Tube which has a high quality flat
face with ground internal and external surfaces.

Primarily designed for use in Telerecording and in Television
Transmission Systems Converters.

FOCUS Magnetic
DEFLECTION ... Magneti
SCREEN Metal Backed
ﬁ Phosphor Type ‘D’
Fluorescence Green
Persistence Short

Other phosphors are available such as Type ‘A’ (Green)
or ‘Q’ (Violet) for Flying Spot Scanner applications or
Type ‘P’ (Blue) for Photographic Recording.

For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.
Base v BI2A (Duodecal)

Anode Cap CT8 (Cavity Type)
Max. Overall Length ... 595 mm

Max. Diameter ... 236 mm

Useful Screen Area 200 mm dia

Nom. Neck Diameter ... - 35 mm

For other dimensions see drawing overleaf.

BASE CONNECTIONS.

Pin |—Heater Pin 7—Not connected
Pin 2—Grid Pin 8—No pin

Pin 3—No pin Pin 9—No pin

Pin 4—No pin Pin 10—Not connected
Pin 5—No pin Pin | |—Cathode

Pin 6—Not connected Pin 12—Heater
Side Contact—Anode

HEATER.
Heater Voltage ... 6-3 volts
Heater“Curren: 03 amp
RATINGS.
Max. Anode Voltage ... 30 kv
Nom. Vg for visual cut-off Va/120
Max. Vhi (Heater Negative) ... 200 volts
\ Max. V| (Heater Positive) ... 200 volts
TYPICAL OPERATION.
Heater Voltage ... 6-3 volts
Anode Voltage 25 kV
Vg for visual cut-off ... =210 volts
Grid Drive for ig=100p.A 35 volts

Screen Resolution at 50 f.p.s. ... 1000 lines
1Focus Coil - 570 amp turns (aprox)

X-RAY WARNING.
When operated at an anode voltage in excess of 16 kV

shielding may be required to protect against harmful
2} X-ray radiation which could cause possible injury from
prolonged exposure.

CAPACITANCE.
Cy—all <8 pF
Comall 0 L L <spF
Issue 2
Nov., 1962 tFerranti Focus Coil units Type FC.4 or FC.5 are available.

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.




Ferranti

9/24DM
233+ 3 DIA.
= 200 ,
\USEFUL SCREEN AREA. |
™ 7 RAD.
.,.\ [
\
2s2ts \3X /
\\\
\ |
CAVITY CAP
/ 71 TYPECTB.
! 585 +10
36 DIA.
REFERENCE LINE.
35%.:8
. DIA.

Page 2.

Dimensions in

millimetres

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.




Tentative
Issue 2
Nov. 1961

Eerranti

HIGH RESOLUTION DISPLAY TUBES

9 inch diameter Display Tubes with an optically flat face which
has ground internal and external surfaces.

9/25AM

9/25PM

9/25QM

FOCUS. Magnetic

DEFLECTION. ... Magnetic

SCREEN. 9/25AM 9/25PM 9/25QM
Phosphor Type ‘A’ P ‘Q’
Fluorescence Green Blue Blue/Violet
Persistence Ultra Short Ultra Short Killed

All types have metal-backed screens.

For further details refer to the relevant phosphor character-
istics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base BI2A (Duodecal)
Anode Cap CT8 Cavity Type
(JEDEC Type JI1-21)

Max. Overall Length 590 mm.

Max. Diameter ... 236 mm.

Nom. Neck Diameter ... 35 mm.

*Useful Screen Area Diameter... 210 mm. min.

BASE CONNECTIONS.

Pin |—Heater Pin 7—Not Connected

Pin 2—Grid. Pin 8—No Pin

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin 10—Not Connected

Pin 5—No Pin. Pin | 1—Cathode.

Pin 6—Not Connected. Pin 12—Heater.

Side contact—Anode.

HEATER.

Heater Voltage ... 6-3V.

Heater Current... 0-3A.
RATINGS.

Max. Anode Voltage ... 30 kV.

Nom. Vg for visual cut-off ... Va/210

Max. Vh__k (heater negative) 200 V.

Max. Vh__k (heater positive) 200 V.

Max. Rg__k I5MmQ
TYPICAL OPERATION.

Heater Voltage ... 6:3 V.

Anode Voltage ... 20 kV.

Vg for visual cut-off ... e —90V.

Line width at screen centre ... See graph on page 4.
CAPACITANCE.

Cre—all- =+~ <8pF.

Cg—all --- <8pF.

X-RAY WARNING: When operated at an anode voltage
in excess of 16 kV. shielding may be required to protect against
harmful X-ray radiation which could cause possible injury from
prolonged exposure.

*Minimum diameter of internal ground surface

FERRANTI! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Eerranti

HIGH RESOLUTION DISPLAY TUBE

A 9 inch diameter Display Tube with an optically fiat face with

9/28PM

ground internal and external surfaces.

Tentative
Issue 2
July, 1961

FOCUS.
DEFLECTICN.

SCREEN.
Phosphor

Fluorescence
Persistence

Magnetic

Magnetic

Type ‘P’ (Fine particle
size).

Blue.

Ultra short.

For further details refer to Screen Phosphor characteristics at

the front of this section of the handbook.

This tube can also

be supplied with other screen phosphors.

PHYSICAL DETAILS.

Base
Anode Cap <
Max. Overall Length
Max. Diameter ...
Nom. Neck Diameter .
*Useful Screen Area

BASE CONNECTIONS.

Pin |—Heater
Pin 2—Grid.

Fin 3—No Pin.
Pin 4—No Pin.
Pin 5—No Pin.

Pin 6—Not Connected.

BI2A (duodecal)
CT8 Cavity Type
625 mm.
236 mm.

35 mm.

195 mm. min. dia.

Pin 7—Not Connected
Pin 8—No Pin

Pin 9—No Pin.

Pin 10—Not Connected
Pin | 1—Cathode.

Pin |12—Heater.

Side contact—Anode.

HEATER.
Heater Voltage ...
Heater Current...

RATINGS.
Max. Anode Voltage

Nom. Vg for visual cut-off
Max. Vh__k (heater negative)
Max. Vh__k (heater posmve)

Max. Rg__k

TYPICAL OPERATION.

Heater Voitage ..
Anode ...
Vg for visual cut-off

oo
ww
»=<

30 kV.
Va/300
200 v.

I5I"IQ

Line width at screen centre (see page 4 )

CAPACITANCE.
Ci—all =+
Cg—all

X-RAY WARNING:

<8pF.
<8pF.

When operated at an anode voltage

in excess of 16 kV. shielding may be required to protect against
harmful X-ray radiation which could cause possible injury from

prolonged exposure.

*Minimum diameter of internal ground surface

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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9/28PM

TYPICAL ANODE CURRENT/GRID VOLTAGE CHARACTERISTIC
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Issue |
Aug., 1959

FERRANTI
TELEVISION MONITOR TUBE

A 10in. diameter Tube with a metal backed screen and External

tive

ing Equipment.

d for use in Television Monitor-

10FP4A

FOCUS
DEFLECTION ...
Deflection Angle

SCREEN
Phosphor ...

Fluorescence
Persistence

Magnetic.

Magnetic.
50°.
Metal Backed.
Type ‘T'.
—Silver activated.

White.
Short.

For further details, refer to Screen Type ‘T’ phosphor
characteristics at the front of this section of the handbook.
This tube can also be supplied with other screen phosphors.

PHYSICAL DETAILS.

Base
Anode Cap

Max. Overall Length
Nom. Neck Diameter

BI12A (Duodecal).
CT8 (Cavity Type).
456 mm.

37 mm.

For other dimensions see drawmg
Mounting Position

Any.

This tube has an external conductlve coating which may

be used for E.H.T. smoothing

BASE CONNECTIONS.

Pin |—Heater.

Pin 2—Grid.

Pin 3—No Pin.

Pin 4—No Pin.

Pin 5—No Pin.

Pin 6—No Connection.

HEATER.

Pin 7—No Connection.
Pin 8—No Pin.

Pin 9—No Pin.

Pin 10—Ist Anode.

Pin | |—Cathode.

Pin 12—Heater.

Side Contact—2nd Anode.

Heater Voltage
*Heater Current ...

RATINGS.

Max.
Max.
Min.
Min.
Max. V

Max.

Max. R

Max.

A: Voltage

Az Voltage

A1 Voltage ...

Az Voltage ...

h-k

Rg—k

h-k

A Supply Impedance

TYPICAL OPERATION.

Ist Anode Voltage o
2nd and 4th Anode Voltage
Vg for visual cut off =
Focus !

CAPACITANCES.

Ci-all
Cg-all -
Ca-ext. coating ...

63 volts.
0-30r0-6amp.

410 volts.
2 kV.
ISO volts.

250 volts.

10 kV.
-27 to -63 volts.
See Note **

<8 pF.

<8 pF.
2500 pF. max.
500 pF. min.

*This Tube is normally supplied with a 6 '3 volt 0 -3 amp. heater.
For direct replacement of Tubes of American origin a Tube
with 6 -3 volt 0 -6 amp. heater should be requested.

**The recommended centre of the magnetic length of the focus
unit should be approx. 80 mm. from the Reference Line.

Base
Connections

Underside View
of Base
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Issue |I.
Aug., 1959

FERRANTI
RADAR TUBE

A 10in. diameter Radar Display Tube with metal backed screen
magnetic deflection, and low voltage electrostatic focus.

IOWP7

FOCUS Low Voltage Eiectrostatic
DEFLECTION ... Magnetic
SCREEN.

Phosphor Type ... 3’

Fluorescence Blue

Afterglow Yellow

Persistence Long

For further details, refer to the Type ‘J’ Phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.
Base BI2A (Duodecal).

Anode Cap CT8 Cavity Type.
Max. Overall Length 440 mm.
Nom. Neck Diameter ... 37mm.

For other dimensions, see drawing.
Mounting Position Any.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.

Pin 2—Grid. Pin 8—No Pin.

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin 10—Ist Anode.
Pin 5—No Pin. Pin | |—Cathode.

Pin 6—3rd Anode. Pin |12—Heater.
Side Contact—2nd Anode, 4th Anode.

HEATER.
Heater Voltage oe 6 -3 volts.
*Heater Current ... 030r06 amp.
RATINGS.
Max. A; Voltage ... 600 volts
Max. Az + A, Voltage ... s A3 kY,
Max. Pos. Az Voltage + 1000 volts.
Max. Neg. A3 Voltage -500 volts.
Min. Ay Voltage ... 200 volts.
Min. Az + As Voltage kV.
Max. Vp_k ... * +200 volts.
Max. Rg_k ... 1-5MQ
Max. Rp—k ... 10 MQ
TYPICAL OPERATION.
Heater Voltage 6 -3 volts.
Ist Anode Voltage ... 300 volts.

2nd+ 4th Anode Voltage 10 kV.
T3rd Anode Voltage for focus 0 to + 300 volts.
Vg for visual cut off -33 to =77 volts.

CAPACITANCES.
Ck-all <8 pF.
Cg-all 2l o <8 pF.

*This tube is normally supplied with a 6 -3 volt 03 amp. heater.

On request a tube with a 0-6 amp. heater will be supplied
(direct replacement for tubes of American manufacture).

+The point of optimum focus lies between these values.

Base
Connections

Underside View
of Base
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Issue 2

Mar.,

1957

= vy
FERRANTI

RADAR TUBE

A 12in. diameter flat faced Radar Display Tube with Electro-
static Focus. It has a long persistence fluoride screen which
is metal backed.

12/62 HM

FOCUS Electrostatic.
DEFLECTION ... Magnetic.
*SCREEN :— Fluorescence Orange.
Afterglow Orange.
Persistence Long.

PHYSICAL DETAILS.

Base International Octal.
Anode Cap Cll

Max. Overall Length 545 mm.

Max. Diameter 306 -5 mm.

Neck Diameter ... 3549 mm.

For other dimensions see drawmg overleaf.

BASE CONNECTIONS.

Pin |—No Connection.

Pin 2—Ist Anode.

Pin 3—2nd Anode. Pin 7—Heater.

Pin 4—No Connection. Pin 8—Heater.
Side Cap—3rd Anode.

Pin 5—Grid.
Pin 6—Cathode.

HEATER.
Heater Voltage ... 4-0 volts.
Heater Current ... 0-9 amp.
RATINGS.
Max. 3rd Anode Voltage 13 kV.
Min. 3rd Anode Voltage 9 kV.
tMax. Ist Anode Voltage 2-2 kV.
iMin. Ist Anode Voltage 15 kV.
Max. Vh_k e 150 Volts.

CHARACTERISTICS AND TYPICAL OPERATION.

3rd Anode Voltage 5 12 kV.
2nd Anode Voltage for focus I 8[5 t\c; 2-05 kV.

Ist Anode Voltage
Vg for visual cut-off -70 to -120 Volts.

Av. Grid Drive for Tp=50pA. 22 Volts.
CAPACITANCES.

G < 100 pF.

c'g‘_ﬁ" < 100 pF.

*The screen material is liable to burn if operated with a spot
which is stationary or slow moving. The tube should not
be operated under such conditions even at low beam current.

1The voltage applied to a; should always be at least 50 volts
positive with respect to az.

This tube was formerly designated Al12/02.

Base
Connections

Underside View
of Base

The anode cap can
lie within 15° either
side of the centre
line as indicated in
the diagram.

)
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Issue |.

Aug., 1957;

FERRANTI
RADAR TUBES

12in. diameter Radar Display Tubes with metal backed screens,
magnetic deflection and low voltage electrostatic focus.

12/03 HB

12/03 JB

FOCUS Low Voltage.
Electrostatic.
DEFLECTION Magnetic.
SCREEN.
12/03HB  12/03JB
Phosphor iType ‘H’ Type ')’
Fluorescence Orange Blue
Afterglow Orange Yellow

Persistence very long long.

For further details, refer to the relevant phosphor char-
acteristics at the front of this section of the handbook.

Both Types have metal backed screens.

PHYSICAL DETAILS.

Base BI2A (Duodecal).
Anode Cap CT8 Cavity Type.
Max. Overall Length 485 mm.
Mounting Position Any

For other dimensions see drawing overleaf.
These tubes have an external conductive coating which
may be used for E.H.T. smoothing.
BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.

Pin 2—Grid. Pin 8—No Pin.

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin 10—Ist Anode.
Pin 5—No Pin. Pin | |—Cathode.

Pin 6—3rd Anode. Pin |12—Heater.
Side Contact—2nd Anode, 4th Anode.

HEATER.
*Heater Voltage ... 6 -3]volts.
Heater Current ... 0-3 amp.
RATINGS.
Max. A; Voltage ... 500 volts.
Max. Az + A, voltage ... 15 kV.
Max. Pos. A3 Voltage +500 volts.
Max. Neg. As voltage -500 volts.
Min. A voltage ... 200 volts.
Min. A; + A, voltage. ... 8 kV.
Max. Vh_k 200 volts
Max. Rg_jc 15 MQ
Max. Rp_k 10 MQ
TYPICAL OPERATION.
Heater Voltage 63 volts
Ist Anode Voltage 300 volts

2nd and 4th Anode volt.age 12 kV.
+3rd Anode voltage for focus -300 to 4+ 300 volts.
Vg for visual cut off -30 to -70 volts.

CAPACITANCES.
Ci-all -+ <8 pF.
Cg-all <8 pF.

Ca-ext. coating --- 1200 pF. approx.

{This screen material is liable to burn if operated with a spot
which is stationary or slow moving. The tube should not be
operated under such conditions, even at low beam current.

*When used for series operation, the surge heater voltage
should not exceed 9 -5 volts r.m.s. and a current limiting device
should be incorporated in the circuit to limit switching surge.

1The point of optimum focus lies between these values.

Base
Connections
Underside View
of Base
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Feb., 1957.

FERRANTI
RADAR TUBE

12in. diameter flat faced Radar Display Tubes primarily
designed for P.P.l. applications.

12/04 HM

12/04 JM

FOCUS Magnetic.
DEFLECTION Magnetic.
SCREEN.
12/04HM* 12/04)M
Phosphor Type ‘H’ Type ‘J'
Fluorescence Orange Blue.
Afterglow Orange Yellow.
Persistence long long.

Both types have metal backed screens.
For further details refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base BI12A (Duodecal).
Anode Ca CT.2. (9 -25mm. dia.)
Max. Overall Leng:h 520mms.

Neck diameter 35mms. nominal

For other dnmensuons, see drawing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.
Pin 2—Grid. Pin 8—No Pin.

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin 10—Ist Anode.

Pin 5—No Pin. Pin | I—Cathode.

Pin 6—No Connection. Pin 12—Heater.
Side Cap—2nd Anode.

HEATER.
Heater Voltage 63 volts.
Heater Current ... 0-3 amp.
RATINGS.
Max. Ist Anode Voltage 600 volts.
Max. 2nd Anode Voltage .. 15-0kV.
Min. Ist Anode Voltage 250 volts.
Min. 2nd Anode Voltage 9-0 kV.
Max. Cathode Current 150 pA.
Max. Vi 200 volts.
Max. Rp_k 1-0 MQ.
Max. Rg_k 15 MQ.
CAPACITANCES.
Ci-all - <8-0 pF.
Cg-all - <80 pF.

TYPICAL OPERATING CONDITIONS.

Ist Anode Voltage

300 volts.
2nd Anode Voltage 15 kV.

Vg for visual cut off —60 volts.
Av. Mod. Drive for SDu.A
beam current ... 20 volts.
{Focus Coil - 640 amp. turns

(approx.)

*This tube has a magnesium fluoride screen which is liable to
burn even at low values of beam current, if operated with a
spot which is stationary or slow moving.

}Positioned so that the centre of the gap is approx. 120mms.
from the reference line (36mm. Ring Gauge Position).

This tube was formerly designated A12/04.

Base

Connections

Underside View

of Base

The anode cap can
lie within 15° either
side of the centre
line as indicated in
the diagram.

FERRANT! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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12/04 JM
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ALL DIMENSIONS IN MILLIMETRES
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Issue 3
May 1959

FERRANTI
RADAR TUBE

A 12in. diameter flat faced Radar Display Tube primarily
designed for P.P.l. applications. Replacement type.*

12/05HM

FOCUS T~
DEFLECTION ...

SCREEN.

Phosphor ...
Fluorescence
Afterglow
Persistence

PHYSICAL DETAILS.

Base

Anode Cap

Max. Overall Length

Neck Diameter .
For other dimensions see drawmg

BASE CONNECTIONS.

Pin |—Not Connected.
Pin 2—Heater.

Pin 3—Ist Anode.

Pin 4—Not Connected.

Magnetic.

Magnetic.

Type H.
Orange.
Orange.
Very Long.

International Octal.
CTI

495 mm.
35 mm. nominal.

Pin 5—Grid.

Pin 6—Not Connected.
Pin 7—Cathode.

Pin 8—Heater.

Side Contact—2nd Anode.

HEATER.

Heater Voltage
Heater Current ...

RATINGS.

Max. Ist Anode Voltage
Max. 2nd Anode Voltage
Min. Ist Anode Voltage
Min. 2nd Anode Voltage
Max. Cathode Current
Max. Vh_i
Max. Rp_j

Max. Rg_i

CAPACITANCES.

Cie-all
g-all

TYPICAL OPERATING CONDITIONS.

Ist Anode Voltage
2nd Anode Voltage
Vg for visual cut off 3
Av. Mod. Drive for 50 u.A
Beam Current
tFocus Coil .

olts.

® <

850 volts.
15-0 kV.
600 volts.
10-0 kV.
150 pA.
200 volts.

<8 pF.
<8 pF.

800 volts.
10 kV.
-80 volts.

20 volts
640 amp. turns
(approx.).

*This tube is equivalent to CV1869 or CV2328.

fPositioned so that the centre of the gap is approx. 98 mms.
from the reference line (36mm. Ring Gauge Position).

All dimensions
in millimetres.

FERRANTI! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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12/08 HM
Ferranti 12/08 JM
RADAR TUBES
/"'-\ 12in. diameter flat faced Radar Display Tubes primarily ‘E‘L-LB;/

designed for P.P.l. applications.

Improved version of CV.429. giving higher resolution. 1

FOCUS .. ... .. .. Magnetic g
DEFLECTION Magnetic
SCREEN.
12/08HM* 12/08JM
Phosphor ... Type'H’ Type 'V’
Fluorescence ... ... Orange Blue
ﬁ Afterglow ... Orange Yellow
Persistence Long Long

Both types have metal backed screens

For further detaiis refer to the relevant phosphor charac-
teristics at the front of this section of the handbook

PHYSICAL DETAILS.

Base B BI2A (Duodecal)

Anode Ca CT8. (Cavity Type) B

Max. Overall Length 520 mm ase.
Neck Diameter 35 mm nominal Connections

For other d|mensxons see drawing

BASE CONNECTIONS. Wrderside Yisw

of Base
Pin |—Heater Pin 7—No Connection
Pin 2-—Grid Pin 8—No Pin
Pin 3—No Pin Pin 9—No Pin
Pin 4—No Pin Pin 10—Ist Anode
Pin 5—No Pin Pin 11—Cathode

Pin 6—~No Connection  Pin |2—Heater
Side Cap—2nd Anode

HEATER.
Heater Voltage G 6-3 volts
Heater Current 0:3 amps
RATINGS.
Max. Ist Anode Voltage 600 volts
Max. 2nd Anode Voltage 15-5 kV
Min. Ist Anode Voltage 250 volts
Min 2nd Ancde Voltage 90 kV
Max. Cathode Current 150 pA
Max. Vh_k 200 volts
Max. Rh_k 1:0 MQ
Max. Rg_k 15 MQ
] CAPACITANCES.
Creall e B0 BE
Cg—-:ll <8-0 pF
TYPICAL OPERATING CONDITIONS.
Ist Anode Voltage ... 300 volts
2nd Anode Voltage ... 15 kV
Vg for visual cut-off ... —-60 volts
Av. Grid Drive for 50pA
beam current 20 volts
Line width at | g=>50 u.A 0-25 mm.

m }Focus Coil 640 amp. turns (approx)

*This tube has a magnesium fluoride screen which is liable to
burn even at low values of beam current, if operated with a
spot which is stationary or slow moving.

Issue 2 {Positioned so that the centre of the gap is approx. 120 mms.
Sept. 1962 from the reference line (36 mm. Ring Gauge Position).

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.




Ferranti

12/08 HM
12/08 JM
L D DIA. -
e Lo ol ankl e
USEFUL SCREEN AREA.
R ‘ ab i
f R3 RAD.~
| A
| / 'fe
A =]
Sl 1
] El / = it )
|

C -
|| e
'S’ DIA. R

REFERENCE LINE

F DIA.

DIM.| INS. mm. [DIM.| INS. mm. |
A [0710£-38)27223-5 | P [7:087%197{180* 5
C [20197£-276/513 7 | Rl | 39-370 | 1000
D [I2-000#079305 £2 | R2 | 16-772 & 426
E
F

| J-842 {250 MIN. | R3 |-748 1079 912
[113782:828 35%5 5 | 1417 ] 36

FERRANTI! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.




o

Issue I.

Sept.,

1962

Ferranti
RADAR TUBES

12in. diameter flat faced Radar Tubes designed for fine symbol
presentation, where high resolution is of primary importance.
Phosphor Type ‘L3’ enables flicker free images to be produced
at repetition frequencies down to 10 cycles per second, but
the persistence of moving targets is curtailed in comparison
with Type ‘H’ or ‘L’ Phosphor.

12/48HM

FOCUS Magnetic
DEFLECTION Magnetic
SCREEN.
12/48HM 12/48L3M
Phosphor *Type ‘H’ *Type ‘L3’
Fluorescence Orange Orange
Afterglow Orange Orange
Persistence s 2 very long long

Both types have metal backed screens.

For further details refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base ... BI2A (Duodecal)
Anode Cap CT8 (Cavity Type)
Max. Overall Leng:h 640 mm. (25 -20”)

Min Useful Screen Area 250 mm. (9 -84”) dia.
Nom. Neck diameter 35 mm .{i +378")

For other dimensions, see drawing.
BASE CONNECTIONS.

Pin |—Heater Pin 7—No Connecuon
Pin 2—Grid Pin 8—No Pi

Pin 3—No Pin Pin - 9—No Pm

Pin 4—No Pin Pin 10—Ist Anode

Pin 5—No Pin Pin | |—Cathode

Pin 6—No Connection  Pin |2—Heater
Side Cap—2nd Anode.

HEATER.
Heater Voltage 6-3 volts
Heater Current 0-3 amp
RATINGS.
Max. Ist Anode Voltage 600 volts
Min Ist Anode Voltage 250 volts
Max. 2nd Anode Voltage 15-5 kV
Min. 2nd Anode Voltage 90 kV
Max. Cathode Current 150 pA
Max. Vh_k 200 volts
Max. Rp_j¢ 1-:0 MQ
Max. Rg_k 15 MQ
TYPICAL OPERATING CONDITIONS.
Ist Anode Voltage ... 300 volts
2nd Anode Voltage ... 15 kV
Vg for visual cut-off ... =90 volts
Av. Grid Drive for |3p=>50 u.A 30 volts
Line width at Ig=>50 pA. ... C-25 mm

The Focus coil should be positioned so that the centre of the
gap is approx. 220 mm from the reference line (36 mm Ring
Gauge Position).

CAPACITANCES.
Ck-all --- ... <8-0 pF
Cg-all - ... <8-0pF

*This phosphor is liable to burn even at low yalues of beam
current, if operated with a spot which is stationary or slow
moving.

12/48L3M
\S LE>°
'.
|
4z

Base
Connections
Underside View
of Base

Ferranti

FERRANTI
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Issue 2
June, 1960

Eerranti

FLYING SPOT SCANNER TUBES

I4in. diagonal Rectangular Tubes with metal backed screen
and external conductive coating. Primarily designed for
general Flying Spot Scanner applications.

14/03AB

14/03QB

14/03Q2B

FOCUS Low Voltage Electrostatic.
DEFLECTION ... Magnetic.
SCREEN
Phosphor Type ‘A’ Type ‘Q’ Type ‘Q2’
Fluorescence ... Green

Blue/Violet Magenta
Persistence Ultra short  Killed *

For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.
Base BI2A (Duodecal).
Anode Ca CcT8 (C..wty Type).
Max. Overall Length 420 m
Nom. neck diameter . 37 mm.

For other dimensions see drawmg overleaf.

Mounting Position i Any.
These tubes have an external conductive coating which
may be used for E.H.T. smoothing.

BASE CONNECTIONS.

Pin |—Heater.

Pin 2—Grid.

Pin 3—No Pin.
Pin 4—No Pin.
Pin 5—No Pin.

Pin 6—3rd Anode.

Pin 7—No Connection.
Pin 8—No Pin.

Pin 9—No Pin.

Pin 10—Ist Anode.

Pin | l—Cathode.

Pin |12—Heater.

Side Contact—2nd Anode, 4th Anode.

HEATER.

tHeater Voltage
Heater Current ...

RATINGS.

Max. A1 Voltage ...
Max. A2+ A, voltage
Max. Pos. A3 voltage
Max. Neg. Az voltage
Min. A; voltage ...
Min. Az+ A, voltage
Max. Vh_k
Max. Rg_i

Max. Rp_k

TYPICAL OPERATION.
Ist Anode Voltage

6-3 volts.
0-3 amp.

500 volts.
5 kV.
+ 500 volts.
-500 volts.
200 volts
8 kV.
200 volts.

1-0 MQ

300 volts.

2nd and 4th Anode vol:age
§3rd Anode voltage for focus

12 kV.
-300 to+ 300 volts.

“Vg for visual cut off ~40 to -80 volts.

CAPACITANCES.

. <8 pF.
Cg-all <8 pF.
a—-ext. coating ... 1100 pF. (approx.).

*A blue filter should be provided for the photocell to separate
the two colour peaks which have different persistence times.

tWhen used for series operation, the surge heater voltage
should not exceed 9 -5 voits r.m.s. and a current limiting device
should be incorporated in the circuit to limit switching surge.

§The point of optimum focus lies between these values.

1The grid should never be positive with respect to the cathode.
except during the period |mmed|ately after switching off,
when it may be allowed to rise to + | volt.

Base
Connections

Underside View
of Base

FERRANT! LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Issue |
Aug., 1957

FERRANTI
MONITOR TUBE

A l4in. diagonal Rectangular Tube with a metal backed screen
and external conductive coating. Designed for use in Tele-
vision Monitoring Equipment.

14/03TB

FOCUS Low Voltage Electrostatic.
DEFLECTION ... Magnetic.
SCREEN Metal backed.

Phosphor Type ‘T’

Fluorescence White.

Persistence Short.

For further details, refer to Screen Type ‘T’ phospiiar
characteristics at the front of this section of the handbook.
This tube_can be supplied with other screen phosphors.

PHYSICAL DETAILS.

Base BI2A (Duodecal).
Anode Cap CT8 (Cavity Type.)
Max. Overall Length 420 mm.

Nom. neck diameter ... 37 mm.

For other dimensions see drawing.

Mounting Position Any

These tubes have an external conductive coating which
may be used for E.H.T. smoothing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.
Pin 2—Grid. Pin 8—No Pin.

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin 10—Ist Anode.

Pin 5—No Pin. Pin |1—Cathode.

Pin 6—3rd Anode. Pin 12—Heater.
Side Contact—2nd Anode, 4th Anode.

HEATER.
*Heater Voltage 6 -3 volts.
Heater Current ... 0-3 amp.
RATINGS.
Max. A1 Voltage 500 volts
Max. A2+ A, voltage 15 kV.
Max. Pos. Az voltage +500 volts.
Max. Neg. As voltage —500 volts.
Min. A: voltage 200 volts.
Min. A2+ A voltag 8 kV.
Max. Vh_k 200 volts.
Max. Rg_i 15 MQ
Max. Rh_k 10 MQ

TYPICAL OPERATION.
Ist Anode Voltage T
2nd and 4th Anode voltage
**3rd Anode voltage for focus
1Vg for visual cut off .

300 volts.

12 kV.
—-300 to-+ 300 volts.
-30 to -70 volts.

VAPACITANCES.
Ci-all <8 pF.

Cg-all <8 pF.
g—a
a-ext. coating 1100 pF. (approx.).

*When used for series operation, the surge heater voltage
should not exceed 9 ‘5 volts r.m.s. and a current limiting device
should be incorporated in the circuit to limit switching surge.

**The point of optimum focus lies between these values.

+The grid should never be positive with respect to the cathode,
except during the period immediately after switching off,
when it may be allowed to rise to + | volt.

Base
Connections
Underside View
of Base

FERRANTI LIMITED, GEM MILL, CHADDERTON, OLDHAM, LANCS.
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Jan.,1958

FERRANTI
TELEVISION MONITOR TUBE

A 14in. diagonal Rectangular Tube with a metal backed screen
and external conductive coating. Designed for use in Tele-
vision Monitoring Equipment.

14/04TB

FOCUS Magnetic.

DEFLECTION ... Magnetic.

SCREEN Metal Backed.
Phosphor ... Type ‘T’.
Fluorescence White.
Persistence % Short.

For further detalls refer to Screen Type ‘T’ phosphor
characteristics at the front of this section of the handbook.
This tube can also be supplied with other screen phosphors.

PHYSICAL DETAILS.

Base
Anode Cap

Max. Overall Lengch
Nom. Neck Diameter ...
For other dimensions see drawmg

Mounting Position

BI12A (Duodecal).
CT8 (Cavity Type).
457 mm.

37 mm.

Any.

This tube has an external conductive coating which may
be used for E.H.T. smoothing.
BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.

Pin 2—Grid. Pin 8—No Pin.

Pin 3—No Pin. Pin 9—No Pin.

Pin 4—No Pin. Pin 10—Ist Anode.
Pin 5—No Pin. Pin |1—Cathode.

Pin 6—No Connection. Pin 12—Heater.
Side Contact—2nd Anode.

HEATER.
*Heater Voltage 63 volts.
Heater Current ... 0:3 amp.
RATINGS.
Max. A1 Voltage ... 500 volts.
tMax. Az Voltage ... 16 kV.
Min. Ay Voltage 200 volts.
Min. Az Voltage 8 kV
Max. Vh_k 200 volts.
Max. Rg_k 15 MQ
$Max. Rp_k 1-0 MQ
Max. Ar Supply Impedance 15 MQ

TYPICAL OPERATION.

Ist Anode Voltage .
2nd and 4th Anode Voltage
—3» §Vg for visual cut off ...

300 volts.
14 kV.
-30 to -70 volts.

Focus See Note ** <—
CAPACITANCES.
Ci=all <8 pF.
g-all <8 pF.

a—-ext. coating -+ 1100 pF. (approx.).

*When used for series operation, the surge heater voltage
should not exceed 9 -5 volts r.m.s. and a current limiting device
should be incorporated in the circuit to limit switching surge.

7The product of Vaz and laz must not exceed 6 watts average
value for the whole screen.

iWhen the heater supply is from a separate transformer.
When the heater is in a series chain or earthed the 50 c/s.
impedance between earth and cathode (Z) is 100kQ (max).

FFThe recommended centre of the magnetic length of the focus
unit should be approx. 100 mm. from the Reference Line.

§The grid should never be positive with respect to the cathode,
except during the period immediately after switching off,
when it may be allowed to rise to + | volt.

5> | I5°

Base
Connections

Underside View
of Base
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FERRANTI
RADAR TUBES

I5in. diameter Radar Display Tubes with metal backed screens
magnetic deflection, and low voltage electrostatic focus.

15/03 HB

15/03 JB

I5/03 LB

FOCUS Low Voltage Electrostatic
DEFLECTION Magnetic
SCREEN.
15/03HB 15/03)B 15/03LB
*Phosphor Type ‘H’* i &S 51
Fluorescence Orange Blue Orange
Afterglow ... Orange Yellow Orange

Persistence  Very long Long Long
All types have metal backed screens.

For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base ... BI2A (Duodecal).
Anode Cap CT8 Cavity Type.
Max. Overall Length 610 mm.
Nom. Neck Diameter 37 mm.

For other dimensions, see drawing.
Mounting Position Any except vertical
screen down.
All types have an external conductive coating which can
be used for E.H.T. smecothing.

A E CONNECTIONS.

Pin |—Heater Pin 7—No Connection.

Pinf2—Grid. Pin 8—No Pin.
Pin 3—No Pin. Pin 9—No Pin.
Pin 4—No Pin. Pin 10—Ist Anode
Pin 5—No Pin. Pin | |—Cathode.

Pin 6—3rd Anode. Pin 12—Heater.
Side Contact—2nd Anode + 4th Anode.

HEATER.
Heater Voltage 6 -3 volts.
Heater Current 03 amp.
RATINGS.
Max. A1 Voltage ... 500 volts.
Max. A2 + A, Voltage ... 15 kV.
Max. Pos. A3 Voltage . -+ 500 volts.
Max. Neg. As Voltage -500 volts.
Min. As Voltage ... 200 volts.
Min. A2 + A, Voltage ... 8 kV.
Max. Vh.k 200 volts.
Max. Rg-k 15 MQ
Max. Rhk ... 10 MQ
TYPICAL OPERATION.
Heater Voltage 6 -3 volts.
Ist Anode Voltage 300 volts.

2nd+4th Anode Voltage 12 kV.
3rd Anode Voltage for focus -300 to + 300 volts.
1Vg for visual cut off -30 to -90 volts.

CAPACITANCES.
Ck-all <8 pF.
Cgoall <8 pF.
a—ext. coating 1500 pF. approx.

*The screen phosphor of Type I5/03HB is liable to burn if
operated with a stationary or slow moving spot, even at low
values of beam current.

+The modulator should never be positive with respect to the

cathode, except during the period immediatly after switch-
ing off, when it may be allowed to rise to + | volt.

Base
Connections
Underside View
of Base

FERRANT! LIMITED, GEM MiLL, CHADDERTON, OLDHAM, LANCS.
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FERRANTI
RADAR TUBES

16in. diameter Radar Display Tubes with metal backed screens
magnetic deflection and Low Voltage Electrostatic focus.

16/03HB

16/03 JB

FOCUS Low Voltage.
Electrostatic.
DEFLECTION ... Megnetic.
SCREEN.
16/03HB 16/03JB.
Phosphor ... Type ‘H'*  Type ‘)’
Fluorescence Orange Blue.
Afterglow - s awe Orange Yellow.
Persistence - Very long  long.

For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

PHYSICAL DETAILS.

Base BI2A (Duodecal).
Anode Cap CT8 Cavity Type.
Max. Overall Length ... 485 mm.

For other dimensions, see drawing.
Mounting Position Any except vertical

screen down.

Both types have an external conductive coating which can
be used for E.H.T. smoothing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.
Pin 2—Grid. Pin 8—No Pin.
Pin 3—No Pin. Pin 9—No Pin.
Pin 4—No Pin. Pin 10—Ist Anode.
Pin 5—No Pin. Pin | |—Cathode.
Pin 6—3rd Anode. Pin 12—Heater.
Side Contact—2nd Anode + 4th Anode.
HEATER.
*Heater Voltage ... 6 -3 volts.
Heater Current ... 03 amp.
RATINGS.
Max. A1 Voltage ... 500 volts.
Max. A2 + A. Voltage ... 15 kV.
Max. Pos. A3 Voltage ... ... -500 volts.
Max. Neg. A3 Voltage ... ... =500 volts.
Min. A1 Voltage ... 200 volts.
Min. A2 + A. Voltage ... 8 kV.
Max. Vh_k 200 volts.
Max. Rg_|c 15 MQ
Max. Rp_k 1-0 MQ
TYPICAL OPERATION.
Heater Voltage ... 6 -3 volts.
Ist Anode Voltage 300 volts.
2nd +4th Anode Voltage 12 kV.
3rd Anode Voltage for focus ... =300 to 4 300 volts.
Vg for visual cut off ... =30 to -90 volts.
CAPACITANCES.
Ci-al <8 pF.
L‘_:' e S R .
Ca-ext. coating -+ ... 1500 pF. approx.

*The screen material of Type 16/03HB is liable to burn if operated
with a stationary or slow moving spot, even at low values of beam
current.

1The modulator should never be positive with respect to the
cathode, except during the period immediately after switch-
ing off, when it may be allowed to rise to + | volt.

Base
Connections
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Issue I.
Aug.,1957

FERRANTI
MONITOR TUBE

A rectangular Tube with 17in. diagonal screen which is metal
backed. 4 B e
Designed primarily for use in Television Monitoring Epuipment.

17/03TB

FOCUS Low Voltage Electrostatic.
DEFLECTION ... Magnetic.

SCREEN.... ...  Metal backed.
Phosphor *** o TYPET®
Fluorescence ... White

For further details, refer to the relevant phosphor charac-
teristics at the front of this section of the handbook.

This tube can also be supplied with other screen phosphors.

PHYSICAL DETAILS.
Base BI2A (Duodecal).

Anode Cap CT8 Cavity Type.
Max. Overall Length ... 490 mm.
Nom. Neck diameter ... 37mm.

For other dimensions, see drawing.
Mounting Position Any

Both types have an external conductive coating which can
be used for E.H.T. smoothing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No Connection.
Pin 2—Grid. Pin 8—No Pin.
Pin 3—No Pin. Pin 9—No Pin.
Pin 4—No Pin. Pin 10—Ist Anode.
Pin 5—No Pin. Pin | |—Cathode.
Pin 6—3rd Anode. Pin 12—Heater.
Side Contact—2nd Anode, 4th Anode.
HEATER.
*Heater Voltage ... 63 volts.
Heater Current ... 0-3 amp.
RATINGS.
Max. A Voltage ... 500 volts.
Max. Az + A. Voltage ... w5 18 kV.
Max. Pos. A3 Voltage ... ... -+500 volts.
Max. Neg. A3 Voltage ... ... =500 volts.
Min. A: Voltage ... 200 volts.
Min. A2 + A, Voltage ... 12 kV.
Max. Vh_k 200 volts.
Max. Rg_k 15 MQ
Max. Rp_k 10 MQ
TYPICAL OPERATION.
Heater Voltage ... 6 -3 volts.
Ist Anode Voltage 300 volts.
2nd +4th Anode Voltage I5 kV.
13rd.Anode Voltage for focus ... =300 to + 300 volts.
TVg for visual cut off ... ... =30 to -90 volts.
CAPACITANCES.
Ci-all <8 pF.
g-all <8 pF.

a-ext, coating -+ 1500 pF. approx.

*When used for series operation, the surge heater voltage
should not exceed 95 volts r.m.s. and a current limiting device
should be incorporated in the circuit to limit switching surge.

¥The modulator should never be positive with respect to the
cathode, except during the period immediately after switch-
ing off, when it may be allowed to rise to 4+ | volt.

$Optimum focus lies between these values.

Base
Connections

Underside View
of Base
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Tentative
Issue 2

May, 1959

FERRANTI
MONITOR TUBE

A 2lin. diagonal Rectangular Tube with a metal backed screen
and external conductive coating. Designed for use in Tele-
vision Monitoring Equipment.

21/03TB

FOCUS

DEFLECTION ...
Deflection Angle

SCREEN
Phosphor ...

Fluorescence
Persistence

Low Voltage
Electrostatic.

Magnetic.

90°.

Metal backed.

Type ‘T'—Silver
activated.

White.

Short.

For further details, refer to Screen Type ‘T’ phosphor
characteristics at the front of this section of the handbook.
This tube can be supplied with other screen phosphors.

PHYSICAL DETAILS.

Base

Anode Cap 3
Max. Overall Length
Nom. neck diameter

For other dimensions see drawn g

Mounting Position

BI2A (Duodecal).
CT8 (Cavity Type.)
514 mm.

37 mm.

Any

These tubes have an external conductive coating which
may be used for E.H.T. smoothing.

BASE CONNECTIONS.

Pin |—Heater.
Pin 2—Grid.

Pin 3—No Pin.
Pin 4—No Pin.
Pin 5—No Pin.
Pin 6—3rd Anode.

Pin 7—No Connection.
Pin 8—No Pin.

Pin 9—No Pin.

Pin 10—Ist Anode.

Pin | |—Cathode.

Pin 12—Heater.

Side Contact—2nd Anode, 4th Anode.

HEATER.

Heater Voltage
Heater Current ...

RATINGS.

Max. A1 Voltage ...
Max. A2+ A. voltage
Max. Pos. A3 voltage
Max. Neg. As voltage
Min. A; voltage ...
Min. A2+ A, voltage
Max. Vh_k

Max. Rg-k

Max. Rp_k

TYPICAL OPERATION.
Ist Anode Voltage

2nd and 4th Anode volt.age
**3rd Anode voltage for focus

TVg for visual cut off

CAPACITANCES.

Ck-all
g-all .
ca—-ext coatlng L

63 volts.
0:3 amp.

500 volts.
18 kV.
+ 500 volts.

-500 volts.
200 volts.

300 volts.
kY.

—200 to+-200 volts.
-30 to -90 volts.

<8 pF.
<8 pF.
1500 pF. (approx.).

**The point of optimum focus lies between these values.

+The grid should never be positive with respect to the cathode,
except during the period |mmed«ately after switching off,
when it may be allowed to rise to + | volt.

ﬂg,ﬁ
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Tentative,
Issue |
Aug. 1959.

FERRANTI
RADAR TUBE

A 2lin. diagonal Rectangular Tube with a metal backed screen
and external conductive coating. Designed primarily for use
as a Radar Display Tube.

21/04HB

FOCUS Magnetic.

DEFLECTION ... Magnetic.
Deflection Angle... 90°.

SCREEN Metal Backed.
Phosphor ... Type ‘H’
Fluorescence Orange.
Afterglow... Orange.
Persnstence Very Long.

For further details, refer to Screen Type ‘T’ phosphor
characteristics at the front of this section of the handbook.
This tube can also be supplied with other screen phosphors.

PHYSICAL DETAILS.

Base BI12A (Duodecal).
Anode Cap CT8 (Cavity Type).
Max. Overall Length 514 mm.

Nom. Neck Diameter 37 mm.

For other dimensions see drawing

Mounting Position = Any.

This tube has an external conductlve coating which may
be used for E.H.T. smoothing.

BASE CONNECTIONS.

Pin |—Heater.
Pin 2—Grid.

Pin 3—No Pin.
Pin 4—No Pin.
Pin 5—No Pin.

Pin 6—No Connection.

Pin 7—No Connection.
Pin 8—No Pin

Pin 9—No Pin.

Pin 10—Ist Anode.

Pin | I—Cathode.

Pin 12—Heater.

Side Contact-—2nd Anode.

HEATER.

Heater Voltage ...
Heater Current ...

RATINGS.

Max. A; Voltage ...
Max. A; Voltage ...

500 volts.
18 kV.

Min. A Voltage 200 volts.
Min. Az Voltage 12 kV.
Max. Vh_k 200 volts.
Max. Rg_i 1-5 MQ
Max. Rh k oo 1:0 MQ
Max. Ay Supply Impeiance i5MQ

TYPICAL OPERATION.
Ist Anode Voltage

2nd and 4th Ancde Volc;ge

*Vg for visual cut off
Focus

300 volts.

16 kV.
—40 to -80 volts.
See Note T

An ion trap magnat is not required.

CAPACITANCES.

Crk-all
g-all 2w
a-ext. coating ...

<8 pF.
<8 pF.
1500 pF. (approx.).

*The grid should never be positive with respect to the cathode,
except during the period immediately after switching off,
when it may be allowed to rise to + | volt.

1The recommended centre of the magnetic length of the focus
unit should be approx. 100 mm. from the Reference Line.

5 | 15°

Base
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Tentative
Issue |.
Dec., 1963

Ferranti

RADAR TUBES

12in, diameter tubes with narrow neck and small deflection
angle. Suitable for use with either Transistor or Valve
circuits in Raw or Synthetic Radar and symbol presentation.

1240/54HM

1240/54L3M

FOCUS ... Magnetic

DEFLECTION ... Magnetic-45°(approx)

SCREEN. R

1240/54HM  1240/54L3M

Phosphor ... Type ‘H'*  Type ‘L3'*
Fluorescence Orange Orange
Afterglow Orange Orange
Persistence Very Long Long

PHYSICAL DETAILS.

Base BY9A/D

Anode Cap CT8 Cavity Type
Max. Overall Length 653 mm.

Neck Diameter ... 23 mm. (nom.)
Mounting Position Any

For other dimensions see outllne drawing overleaf.

BASE CONNECTIONS.

Pin |—Grid Pin 6—I.C

Pin 2—I.C. Pin 7—N.C

Pin 3—Cathode Pin 8—I.C.

Pin 4—Heater Pin 9—Ist Anode

Pin 5—Heater Side Contact—2nd Anode
HEATER.

Heater Voltage ... 63 volts

Heater Current ... 0-3 amps

RATING.

Max. A} Voltage ...

600 volts
Max. A Voltage ... 15 kV

Min. A3 Voltage ... 8 kv

Max. Vh_i 200 volts
Max. Rg_jc 15 MQ
Max. Rp_k 10 MQ

TYPICAL OPERATION.
With Valve Drive.

Ist Anode Voltage
2nd Anode Voltage

Vg for visual cut-off

300 volts
12 kV

=30 to —90 volts

With Transistor Drive.

Ist Anode Voltage 100 volts
2nd Anode Voltage 12 kV
Vg for visual cut-off -25 volts

Recommended position of focus coil is 170 mm in front of
the grid.

*These phosphors are liable to burn if operated with a spot
which is stationary or slow moving, and tubes should not
be operated under such conditions, even at low beam
current. Alternative phosphors for this application can be
supplied on request.

tPhosphor Type L3 is flicker free at 10 c/s.

Base
Connections
Underside View
of Base
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Issue |
Nov., 1958

FERRANTI
RADAR TUBES

16in. digmeter Radar Display Tube with metal backed screen,
magnetic deflection and low voltage electrostatic focus. The
deflection angle is approximately 50°.

1650/03HB

1650/03JB

FOCUS Low Voltage.
Electrostatic.
DEFLECTION Magnetic.
SCREEN.
1650/03HB  1650/03JB
Phosphor ... *Type W Type ‘1"
Fluorescence Orange Blue
Afterglow Orange Yellow

Persistence Very Long Long

For further details refer to the revelant phosphor chamc-

teristics at the front of this section of the handbook.
PHYSICAL DETAILS.

Base BI2A (Duodecal).

Anode Cap CT8 Cavity Type.
Max. Overall Length 600 mm.
Deflection Angle 50°

For other dimensions, see drawmg
Mounting Position Any except vertical

screen down.

Both types have an external conductive coating which
can be used for E.H.T. smoothing.

CONNECTIONS.

Pin |—Heater. Pin 7—No connection.
Pin 2—Grid. Pin 8—No Pin.
Pin 3—No Pin. Pin 9—No Pin.
Pin 4—No Pin. Pin 10—Ist Anode.
Pin 5—No Pin. Pin | |—Cathode.
Pin 6—3rd Anode. Pin 12—Heater.
Side contact—2nd and 4th anodes.
HEATER.
Heater Voltage 63 volts.
Heater Current ... 03 amps.
RATINGS.
Max. Ay Voltage ... 500 volts.
Max. A2+ A, Voltage ... 18 kV.
Max. Pos. A3 Voltage -+ 500 volts.
Max. Neg. As Voltage -500 volts.
Min. A; Voltage 200 volts.
Min. A2+A‘ Voltage ... 8 kV.
Max. Vh_k 200 volts.
Max. Rg_k 15 MQ
Max. Rp_k 1:0 MQ
TYPICAL OPERATION.
Heater Voltage o 5 63 volts.
Ist Anode Voltage 300 volts.
2nd and 4th Anode Voltage 15 kV.
3rd Anode Voltage
for focus . =300 to + 300 volts.

tVg for visual cut-off —40 to —100 volts.

NOTE.— When using static shift coils external to the
main deflecting system, care must be taken to
shield both neck and lens regions of the tube
from fringe fields, otherwise deflection de-
focusing conditions will resuit.

CAPACITANCES.
Ci-all 8 pF.
Cg-all 8 pF.
Ca-ext. coating -+ 1500 pF. approx.

*The screen material of type 1650/03HB is liable to burn if
operated with a stationary or slow moving spot, even at
low_values of beam current.

+The modulator should never be positive with respect to the
cathode, except during the period immediately after switching
off, when it may be allowed to rise to + | volt.

Base
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Base BI2A (Duodecal).
Anode Cap CT8 Cavity type.
Max. Overall Length 420 mm.

Nom. Neck diameter 37 mm.

Mounting Position Any.

For other dimensions see drawing on page 2.

The external conductive coating may be used for E.H.T.
smoothing.

BASE CONNECTIONS.

Pin |—Heater. Pin 7—No connection.

Pin 2—Grid. Pin 8—No pin.

Pin 3—No Pin. Pin 9—No pin.

Pin 4—No pin. Pin 10—Ist Anode.
Pin 5—No pin. Pin | 1—Cathode.

Pin 6—3rd Anode.

Pin 12—Heater.

Side contact—2nd & 4th Anodes.

FERRANTI 1790/03TB
PICTURE MONITOR TUBE
A rectangular tube with 17” diagonal screen and 90° deflection
angle. Designed primarily for use in Television Monitoring
Equipment.
FOCUS Low Voltage Electro-
static.
DEFLECTION ... Magnetic
SCREEN Metal backed
Phosphor Type ‘T'—
Silver Activated.
Fluorescence White.
- h This tube can be supplied with other screen phosphors.
For further details refer to the phosphor characteristics at the
front of this section of the handbook.
PHYSICAL DETAILS. 18

HEATER.
Heater Voltage 63 volts.
Heater Current ... 03 amp.
RATINGS.
Max. A; voltage ... 500 volts.
Max. A2+ A, voltage 18 kV.
Max. Pos. Az voltage -+ 500 volts.
Max. Neg. A3 voltage -500 volts.
nin. 2| va{tagel A= 2(])2 \l/(?llts.
in. A2+ Vol tage Y
# Y Max. Vh—k ‘ 200 volts
Max. Rg_k 15 MQ.
Max. Rp—k 1-0 MQ
TYPICAL OPERATION,
Heater Voltage .. 6 -3 volts. N
Ist Anode Voltage a3 300 volts.
2nd + 4th Anode Voltage 15 kV.
*3rd Anode Voltage for focus -300 to + 300 volts.
Vg for visual cut-off —30 to —-90 volts.
CAPACITANCES.
Ck-all <8 pF.
g-all o <8 pF
a-ext. coating - 1500 pF approx.
*Optimum focus lies between these values. =
Issue I, 1The modulator should never be positive with respect to the FERRANTI
Apl., 1959 cathode, except during the period immediately after switching

off, when it may be allowed to rise to + | volt.
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