


























GENERAL SECTION
TELEVISION PICTURE TUBES
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TELEVISION ' PICTURE TUBE
PICTURE TUBES NOMENCLATURE

TYPE NUMBER SYSTEM

Mullard cathode ray tubes are registered by Pro-Electron. The type number
consists of a single letter followed by two sets of figures and ending with a
letter.

The first letter indicates the prime application of the tube:—
A—Television picture tube for domestic application.

The first group of figyres indicates the diameter or diagonal of the screen
incm.

The second group of figures is a two- or three-figure serial number
indicating a particular design or development.

The concluding letter indicates the properties of the phosphor screen:—
W—White screen for television picture tubes
X—Three colour screen for television picture tubes.

Example
A56-120X
1 [ 1
T.V. Picture Tube Screen Diagonal Serial Number  Three-colour
for domestic application (56cm) screen
()
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TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS

The following recommendations should be interpreted in confunction

with British Standard Code of Practice No. CP1006: (1962), ‘The

Use of Electronic Valves’, upon which these notes have, in part,
been based.

RATING SYSTEMS (in accordance with |.E.C. Publication 134)
Note:-Limiting conditions may be either maxima or nvinima.

Absolute maximum rating system

Absolute maximum ratings are limiting values of operating and environmental
conditions applicable to any electronic device of a specified type as defined
by its published data, which should not be exceeded under the worst probable
conditions.

These values are chosen by the device manufacturer to provide acceptable
serviceability of the device, taking no responsibility for equipment variations,
environmental variations, and the effects of changes in operating conditions
due to variations in the characteristics of the device under consideration and
of all other electronic devices in the equipment.

The equipment manufacturer should design so that, initially and throughout
life, no absolute-maximum value for the intended service is exceeded with
any device under the worst probable operating conditions with respect to
supply voltage variation, equipment component variation, equipment control
adjustment, load variation, signal variation, environmental conditions and
variations in characteristics of the device under consideration and of all other
electronic devices in the equipment.

Design-maximum rating system

Design-maximum ratings are limiting values of operating and envuronmental
conditions applicable to a bogey electronic device of a specified type as
defined by its published data, and should not be exceeded under the worst
probable conditions.

These values aré chosen by the dewce manufacturer to provide acceptable
serviceability of the device, taking responsibility for the effects of changes in
operating conditions due to variations in the characteristics of the electronic
device under consideration.

The equipment manufacturer should design so that, initially and throughout
life, no design-maximum value for the intended service is exceeded with a
bogey device under the worst probable operating conditions with respect to
supply-voltage variation, equipment component variation, variation in
characteristice of all other devices in the equipment, equipment control
adjustment, load variation, signal variation and environmental conditions.

Design-centre rating system

Design-centre ratings are limiting values of operating and environmental
conditions applicable to a bogey electronic device of a specified type as
defined by its peublished data, and should not de exceeded under normal
conditions.

These values are chosen by the device manufacturer to provide acceptable
umcodsmty of avo Gevice | sverage apphications, taking vupomihlny for
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GENERAL OPERATIONAL TELEVISION
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normal changes in operating conditions duse to rated supply-voltage variation,
equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics
of all electronic devices.

The equipment manufacturer should design so that, initially, no design-centre
value for the intended service is exceeded with a bogey electronic device in
equipment operating at the stated normal supply-voltage.

HEATER

Parallel Operation

The heater voltage must be within +7% of the rated value when the supply
voltage is at its nominal rated value, and when a tube having the published
heater characteristics is employed.

This figure is permissible only if the veltage variation is dependent upon more
than one factor. In these circumstances the total tolerance may be taken as
the square root of the sum of the squares of the individual deviations arising
from the effects of the tolerances of the separate factors, providing no one of
these deviations exceeds +5%. Should the voltage variation depend on one
factor only, the voltage variation must not exceed +5%.

Series Operation

The heater current must be within +5% of the rated value when the supply
voltage is at its nominal rated value, and when a tube having the published
heater characteristics is employed.

This figure is permissible only if the current variation is dependent upon more
than one factor. In these circumstances, the total tolerance may be taken as the
square root of the sum of the squares of the individual deviations arising from
the effects of the tolerances of the separate factors, providing no one of these
deviations exceeds +3-5%. Should the total current variation depend upon
one factor only, the current variation must not exceed +3-5%.

When calculating the tolerances of associated components, the ratio of the
change of heater voltage to the change of heater current in a typical series
chain including a cathode ray tube is taken as 1-8, both deviations being
expressed as percentages.

With certain combinations of valves and tube, differences in the thermal
inertia may result in particular heaters being run at exceedingly high tempera-
ture during the warming-up period. During this period, unless otherwise stated
in the published data, it is permissible for the heater voltage of the tube to rise
to a maximum value of 50% in excess of the nominal rated value when using
a tube with the published heater characteristics. A surge limiting device may
be necessary in order to meet this requirement. When measuring the surge
value of heater voltage, it is important to employ a peak reading device, such
as an oscilloscope.

Mains Variations

In addition to the tolerances quoted above, fluctuations in the mains supply
voltage not exceeding +10% are permissible. These conditions are, however,
the worst which are acceptable and it is better practice to maintain the heater
as close as possible to its published nominal, particularly in television equip-
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ment where changes in valve characteristics can have an appreciable effect
upon the picture. Furthermore, in all types of equipment closer adjustment of
heater voltage or current will react favourably upon valve and tube life and
performance.

Stand-by Operation

It is permissible to operate picture tubes in the ‘stand-by’ condition (for
‘instant on’ applications). In order to ensure satisfactory life the heater voltage
should be decreased to 75% of its nominal value.

CATHODE

The potential difference between cathode and heater should be as low as
possible and in any case must not exceed the limiting value given on the
data sheets for individual tubes. Operation with the heater positive with
respect to cathode is not recommended. In order to avoid excessive hum the
a.c. component of the heater-to-cathode voltage should be as low as possible
and should be less than 20V, m.s. When the heater is in a series chain or
earthed, the 50Hz impedance between heater and cathode should not exceed
100kQ. If the heater is supplied from a separate transformer winding ihe
resistance between heater and cathode should not exceed 1MQ.

INTERMEDIATE ELECTRODES (between cathode and final anode)

In no circumstances should the tube be operated without a d.c. connection
between each electrode and the cathode. The total effective impedance
between any electrode and the cathode should be as low as possible and
must never be allowed to exceed the published maximum value.

However, no electrode should be connected directly to a high energy source
such as the h.t. line. When such a connection is required, it should be made
via a series resistor of not less than 1kQ.

Grid <
The value of grid bias must not be allowed to become positive with respect
to the cathode, except during the period immediately after switching the
receiver on or off when it may be allowed to rise to +-2V. The maximum
positive grid excursion of the video signal under normal operating conditions
is permitted to reach 5V (peak). In order to ensure that this limit is not exceeded

it is suggested that an unbypassed resistor of 10kQ is inserted in series with
the lead to the control grid.

Grid cut-off voltages

Curves showing the limits of grid cut-off voltage for specific values of first
anodevoltage are included in the data for individual tubes. The brightness control
should be arranged so that it can handle any tube within the limits shown,
at the appropriate first anode voltage (which is measured with respect to
cathode).
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LUMINESCENT SCREEN
To prevent permanent damage to the screen material care should be taken

(a) notto operate the tube with a stationary picture at high beam currents for
extended periods

(b) not to operate the tube with a stationary or slowly moving spot except at
extremely low beam currents

(c) that immediately after switching off the equipment the screen be
discharged. This can be effected by choosing the time constants of the
grid and the first anode circuits such-that a beam current is maintained
during a period sufficiently long to discharge the screen.

EXTERNAL CONDUCTIVE COATING

Picture tubes are provided with an external conductive layer which, in con-
junction with the internal conductive layer, forms a high voltage capacitor of
specified value. This capacitor is intended to provide smoothing for the e.h.t.
supply.

In making contact with the external coating it is necessary to take into account
large currents which flow during a discharge inside the picture tube. In order
not to exceed the current carrying capacity of the coating, the contact should
be made over a large area. As a minimum requirement, a copper braid should
be stretched diagonally across the cone and a connection taken from its centre
to the receiver.

A further improvement would be to provide two diagonal braids, connected at
their point of crossing. Since the coating is not a perfect conductor, a well
executed connection helps to reduce r.f. radiation.

During a flashover, large voltages are expected to be produced across the
coating. In order to minimise circulating currents in the chassis, there should
be only one point connection between the coating and chassis. The coating
itself should be well insulated from the rest of the receiver. See section headed
‘Flashover'.

FINAL ANODE

Every care should be taken to prevent discharges from the e.h.t. line. During
such occurrences, currents of high amplitude are injected into the chassis and
these can significantly alter the operating conditions of the devices employed.
With semiconductor devices there is a risk of permanent damage. In addition a
repeated discharge of this nature may damage the contact between the internal
conductive coating of the tube and the final anode connector, thus impairing
performance.

In applications where it is not possible to ensure complete freedom from
discharges, a series resistor of not less than 10 kQ should be fitted to the final
anode connector. The resistor and its mounting should be able to withstand
full e.h.t. voltage.

Similarly, when it is required to discharge the picture tube capacity, connection
should be made via a resistor of not less than 10kQ, capable of handling
high voltages.
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MOUNTING BAND

An appreciable capacity is formed between the metal mounting band and the
internal conductive layer of the tube; its value is quoted in the individual data
sheets. In order to avoid a possibility of electric shock, a d.c. connection
should be provided between the metal band and the rest of the receiver.

In receivers where the chassis can be connected directly to the mains there
is a risk of electric shock if access is gained to the metal band through the
mask at the front of the receiver. In order to reduce the magnitude of the shock
to the safe limit, it is suggested that a 2MQ resistor, capable of handling peak
voltages of full e.h.t. value, be inserted between the metal band and the point
of contact to the external coating. This safety arrangement will provide the
necessary isolation from the mains but in the event of flashover, high voltages
of low energy will be induced on the metal band. Any electric shock is
within safe limits if the above precautions have been adopted but it is normally
desirable to avoid access to the band.

FLASHOVER

Picture tubes, in common with other high voltage vacuum devices, are prone
to internal flashover. During a breakdown, an arc is established between an
electrode connected to the e.h.t. capacitor and an electrode terminated in a
pin on the foot of the tube. Resulting transient currents and voltages produced
in external circuits may be of sufficient magnitude to cause damage to various
components on the chassis. The discharge is terminated when the e.h.t.
capacitor is unloaded and during the subsequent recharging period an
additional load is imposed on the e.h.t. generator. It is of vital importance to
provide protective measures, particularly when semiconductor devices are
employed.

A sufficient degree of protection against transients can be obtained by
connecting suitable spark-gaps between each pin and a common point.
From this common point a direct connection should be made to the external
coating of the tube. In place of the normal connection between the coating
and the chassis a connection should be made between the chassis and the
common point. In addition, resistors should be fitted in series with each supply
lead to the pins of the tube. These resistors should te able to handle high
voltages; their value is a function of the degree of protection needed. As a
guide, the following values are suggested: cathode—1-5kQ, grid—8-2kQ,
first anode—22kQ, focus electrode (monochrome)—22k(2, focus electrode,
(colour)—100k<. The resistors and the spark-gaps should be mounted close
to the tube socket.

In the case of transistor circuits, protection against overload of the e.h.t.
generator may consist of a resistor placed in series with the supply line to the
output transformer. Its value should be adjusted to limit the increase in the
peak collector voltage to, say, 20%. Similar results can be obtained with
desaturated line output transformers, provided that a small coupling capacitor
is used.

HANDLING

A large amount of potential energy is stored in the picture tube by virtue of
its vacuum. Modern tubes are provided with integral implosion protection

Mullard
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which conforms with internationally agreed standards. With these tubes no
additional protection is needed.

When a tube is not in its equipment or original packing it should be placed
screen downwards on a soft pad of suitable material free from abrasive
substances.

All tubes should be handled by the bulb end. Stresses on the neck should be
avoided.

Attention is called to the fact that a high voltage charge may be carried by
the internal conductive coating which is connected to the final anode
connector and also by the external coating if not earthed, even after a tube
has been removed from equipment. Anyone handling such a tube may receive
a shock which, while generally not dangerous to the person, might cause an
involuntary reaction resulting in damage to the tube, which might, for example,
be dropped.

For discharging the capacitor see the section ‘Final Anode’.

MOUNTING

Unless otherwise specified there is no restriction on the mounting position.
Picture tubes with integral implosion protection are provided with mounting
lugs. Published data give tolerances of the positioning of the lugs with respect
to each other and with respect to the place they expect to occupy. This
information should be taken into account in the design of suitable supports.
The deflection coils and other ancillary components should be mounted
directly on the neck of the tube, care being taken to avoid scratches. No
support is required for the neck which should be allowed to assume its own
position.

Similarly, the tube socket should not be rigidly mounted but should have
flexible leads and be allowed to move freely.

STRAY MAGNETIC FIELDS
Picture tubes are sensitive to any magnetic fields in their vicinity (including
the earth’s magnetic field). In a television receiver, stray magnetic fields may
be generated by such components as the loudspeaker, mains transformers,
chokes, field output transformer etc. Under influence of these fields there may
be distortion in the raster geometry and in some cases they may be responsible
for the astigmatic appearance of the focused spot. With colour tubes there
~can be additional difficulties with purity and convergence. Thus, every effort
should be made to reduce stray magnetic fields to an acceptable level.

DIMENSIONS

Allowance should be made in the design of the equipment for the dimensional
tolerances of the tube envelope and reliance should not be placed upon
dimensions taken from individual tubes.

REFERENCE LINE

The reference line indicated on the tube outline drawing is determined by
means of a suitable gauge. Drawings of several gauges follow these general
operational recommendations.
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X-RADIATION

Unless otherwise stated, picture tubes for television applications are designed
not to exceed the permissible limit dose rate of O-5mr/h as measured in the
manner specified by the |.E.C. This is provided that they are operated within
their published data limits and in applications for which ‘they are primarily
intended.

X-radiation from a picture tube increases very rapidly with® applied voltage.
This should be taken as a warning for any experiments invblving potentials in
excess of values quoted in the published data.

CORNER CUTTING OR NECK SHADOWING <«

Corner cutting is caused by a direct interception of the deflected electron
beam before it reaches the screen and results in a non-scanned corner of the
raster and in some cases piercing of the tube neck. It may be avoided by an
appropriate deflection unit correctly adjusted.

RASTER CENTRING (see also Colour Tube Notes)

To centre the raster on the screen it is recommended that either a magnetic
field just behind (viewed from the screen) the deflection coils be used or a
direct current be passed through the deflection coils.

The centring device should provide a shift to allow for non-centrality of the
spot with respect to the geometric centre of the screen. In addition, the
centring device should provide the shift needed to allow for non-centrality
of the visible raster (i.e. to compensate for line blanking and also time base
non-linearity, if any) and the earth’s magnetic field.

Mullard
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COLOUR TUBE NOTES

INTRODUCTION

- Mullard shadow-mask colour telévision tubes are capable of displaying pictures
in full colour or in black and white. They have reinforced envelopes and
therefore do not need any additional implasion protection. {ntegral mounting
lugs are proyided on the tubes.

OPERATING PRINCIPLES

The tube has three electron guns, spaced 120° apart, with their axes tilted
towards the screen. Because of the different angles at which the electron
beams from the three guns reach the shadow-mask, the beam from one gun
lands only on phosphor dots of one primary colour. Thus three colour signals
applied to the three guns produce three superimposed colour pictures in the
primary colours. These colour pictures are integrated by the eye, and are seen
as one picture either in fuli colour or in black and white.

The beams from the three guns are made to converge at the screen by means
of external magnetic convergence components. The radial convergence
assembly provides radial adjustment of the three beams, whilst the lateral
convergence assembly provides lateral adjustment of the blue beam relative
to the red and green beams.

The three electron guns have tri-potential focus lenses, and focusing of the
beams is carried out by adjusting the voltage on the common focus pin.
Correct landing of the electron beams on phosphor dots of the intended colour
is accomplished by means of a purity magnet external to the tube neck,
together with correct positioning of the deflection coil assembly.

It is essential that the electron beam is shielded from extraneous magnetic fields
(inctuding the earth’s magnetic field) and that both the tube and the shielding
are effectively degaussed.

APPLICATION NOTES <«
Magnetic shielding

The 90° colour tube should be providgd with a magnetic shield on the cone of
the tube. Essential dimensions of this shield are shown in the data. It should be
constructed from cold-rolied mild steel of minimum thickness 0-5mm, annealed
at 850°C. Since the tube reinforcing band is an essential part of the magnetic
cireuit used for degaussing, the air gap between the band and the shield
should be as small as possible and should not exceed 10mm. Degaussing is
described under ‘Adjustment Procedures”.

The 110° colour tube incorporates an internal magnetic shield.

Raster centring

Contrary to common practice with black and white television, where centring
of the raster on the screen is accomplished by means of centring magnets
which are mounted on the deflection coil, with-a shadow-mask type of colour
tube such magnets would impair colour purity and convergence. Raster
centring is therefore attained by passing direct current of the required value
through each pair of deflection coils. The values of raster displacement given
in the data appty when all components are correctly adjusted.
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Component considerations

For optimum purity, the electrical centre of deflection of the deflection coil
must coincide with that used for the positioning of the phosphor dots on the
screen during manufacture ot the tube. The coil must, therefore, be designed
so that axial adjustment of its position on the tube neck is provided.

The radial convergence assembly has to be positioned so that its pole pieces
are opposite the internal pole pieces which form part of the gun structure.
(See drawings in the data). Small rotational adjustment of the radial conver-
gence assembly may be used during adjustment of the blue lateral positioning
to obtain optimum lateral convergence.

The purity magnets should be positioned over the gap between the focus
electrodes and the final anodes of the electron gun structure. Placing them
nearer than this to the cathodes of the gun may adversely affect tube perform-
ance (due to a deterioration of Spot shape, and in some cases to beam shadow-
ing resulting in lower brightness and poor grey scale tracking).

The blue lateral convergence assembly should be placed as near as possible
to the rear side of the purity magnets, and should always be nearer to the
screen than the centre of the focus electrodes.

Convergence

Static convergence, i.e. convergence of the three beams at the centre of the
screen, is usually accomplished with permanent magnets which are part of
the radial convergence assembly, or with direct currents through the con-
vergence coils, in combination with the lateral magnet. -

The strength of the magnetic field that is coupled to the radial convergence
pole pieces of the gun should be such that each beam can be moved radially
over the distance given in the data at the centre of the screen, The static lateral
convergence magnet should provide a magnetic field adjustable in magnitude
and polarity. This field causes a movement of the blue beams and simultan-
eously a movement in the opposite direction of the green and red beams.

The maximum lateral displacement of the blue beam opposite to the move-
ment of the red and green beams is given in the data. With these four adjustable
magnetic fields, static convergence of the three beams can be attained.

For convergence over the entire screen, dynamic radial convergence is
required together with a small amount of dynamic blue lateral convergence
in line direction.

The radial convergence assembly consists fundamentally of three cores with
associated windings. Through the windings are passed the necessary con-
vergence currents for maintaining convergence when the beams are deflected
over the screen. The required form of the currents can be obtained by adding
a parabolic currept waveform to one with a sawtooth waveform. Two separate
windings per core are required for correction in horizontal and vertical direc-
tions. The parabolic and sawtooth currents should be adjustable in amplitude,
and the sawtooth currents and the vertical blue parabola should also be
adjustable in polarity. o

The lateral convergence assembly, with a core and associated windings,
provides dynamic blue lateral convergence in the line direction.

Mullard
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Purity

Optimum purity is achieved by means of adjustments to both the purity

magnet and the deflection coil.

(a) Purity magnet
This magnet is required to compensate for the effects of extraneous
magnetic fields, including the earth’s magnetic field, and manufacturing
variations within the shadow-mask picture tube, which could cause
purity errors. The magnet should be designed to provide a field which is
adjustable in both strength and direction.

(b) Deflection coil
The deflection coil should be free to move a minimum of 13mm axially
along the tube neck in order to achieve optimum purity on all tubes. If
purity is to be set by the ‘Red ball’ method (see section ‘Purity adjustment’)
this movement is required to be 20mm.

Drive requirements

In order to calculate the voltages which should be supplied by the drive

output stages in a colour television receiver, the following points should be

taken into consideration:

(a) The equation for the luminance signal is given by Y = 0-30R+0-59G+
0-11B. The two chrominance signals, after subcarrier detection, give
colour difference signals of R—Y, G-Y and B-Y, which, when combined
with the luminance signal in a matrixing circuit, give the red, green and
blue signals. This matrixing may be performed either (i) by the tube
itself (this is known as colour difference drive) or (ii) by means of a
separate matrixing circuit (R, G, B drive). Method (i) can be achieved
by driving the cathodes with the luminance signal and the control grids
with the colour difference signals. However, there is a difference in
slope between grid drive and cathode drive, and to compensate for this,
higher drive voltages are required for grid drive. The relationships
between drive voltage (Var) and beam current (1) for both cathode drive
and grid drive are given by the following equations:

(i) for grid drive

3
[=k % (where V., is the cut-off voltage for grid drive),
co

(ii) for cathode drive
k(14+D)3Vqyr3 (where D is the penetration factor).

= [1+ D'\E]lﬁ]% Veo %
co

These equations illustrate that there is a difference in slope between the
two driving methods, and also that the relationships are slightly non-
linagr. As in practice only a constant ratio between grid and cathode
drive can be achieved a compromise has to be chosen, and the most
favourable results are obtained when the grid signals are made 20%
larger than the corresponding cathode signals for the nominal tube.
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For method (ii) a separate matrixing circuit is required which delivers
red, green and blue signals to the picture tube. These signals may be
applied either to the cathodes or to the grids, but if to the latter, higher.
drive voltages are required.

(b) There are 3 spreads in picture tube properties which influence the drive
requirements. These are perveance, penetration and phosphor efficiences.
Perveance has a nominal value of 3-0, with a spread of 2:6 to 3-1.
Penetration has a nominal value of 0-29 with a spread of 0-18 to 0-40.
The spread in phosphor efficiencies is shown by the ratios of cathode
currents to produce white of colour co-ordinates x = 0:281, y = 0-311:

=3

Te= 0:9 nominal, 0:65 min, 1:25 max.
:—’; — 1-0 nominal, 0-75 min, 1-35 max.

By reference to the equation for the luminance signal given in (a/, it is
possible to calculate the maximum voltage ranges for the colour difference
signals. These are reached when the primary colours and the comple-
mentaries are produced at maximum brightness. These values are
tabulated below. All values are referred to the maximum value Y = R =
G = B = 1 for peak white and are considered as positive if they cause
an increase in beam current.

Colour R G B Y R-Y G-Y B-Y
Red 1 0 0 03 0-7 —-03 —-0:3
Green 0 1 0 0-59 |—0-59 0-41 |-0-59
Blue 0 0 1 011 |—-011 [—-0-11 0-89
Cyan 0 1 1 0-7 —-0-7 0-3 0-3
Magenta] 1 0 1 0-41 0-59 |—0-41 0-59
Yellow 1 1 0 0-89 0-11 011 |—-0-89
Signal Minimum Maximum Total Range

R-Y —0-7 07 14

G-Y —0-41 0-41 0-82

B-Y —0-89 0-89 1-78

Raster shape corraection

Unlike black and white television, where correction for raster shape can be
obtained by adding small permanent magnets to the deflection coil, with colour
television such magnets would cause an unacceptable deterioration of purity
and convergence. Raster shape correction can therefore be obtained by
dynamic correction of the scanning current waveforms.
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ADJUSTMENT PROCEDURES

For detailed, illustrated information on adjustment procedures for colour
television picture tubes, a Mullard publication (Ref. No. TP1020) is available
under the title “Colour Television—a background to colour tube adjustments
for the Service engineer.”

Initial adjustments

The following procedures are recommended to provide optimum colour
purity and convergence of the three beams over the entire screen area, and
to provide correct grey-scale tracking.

Before any adjustments are carried out, the tube and its surroundings must
be degaussed. This can be achieved either by an automatic degaussing circuit
built into the receiver, or by manual degaussing. If it is to be done manually a
suitable coil for 240 V..m.s. consists of 840 turns of 0-7mm dia. enamelled
copper wire wound on a former of approximately 300mm diameter. The coil
should be moved so that the entire screen and the magnetic shield are sub-
jected to its magnetic field, and after about 10 seconds it should be moved
away from the tube to a distance of at least 25 metres before it is disconnected
from the a.c. supply. All ferrous material in the vicinity of the tube must also
be degaussed in a similar manner, with the receiver switched on.

Before deflection power and high voltage are applied to the tube, the bias
control should be set to cut-off. After deflection power and high voltage are
applied, the bias should be gradually reduced to minimise the possibility of
tube damage in the event of circuit faults. Whilst the tube is reaching a stable
operating temperature (which takes about 15 minutes at 25kV and the
recommended average current) initial adjustment of focus, height, width,
linearity and raster centring should be made.

Static convergence adjustment

A crosshatch pattern is the most suitable signal for convergence adjustments,
and for maximum accuracy it should be displayed at medium brightness.

It is recommended that the red and green beams are converged first, with the
blue gun biased off, followed by convergence of the blue beam on to the
yellow pattern formed by the coincident red and green lines. The red and
green lines are made to converge in the centre by means of the permanent
magnets (or direct current through the coils) of the radial convergence
assembly. The blue lines are then made to converge in a vertical direction on
to the yellow lines formed by red and green, by means of the blue control on
the radial convergence assembly. Any residual horizontal displacement of the
blue lines is corrected by means of the blue lateral control situated further
back on the tube neck. When these adjustments have been properly carried
out, all three patterns will be converged in the centre of the screen, resulting
in a white crosshatch.
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Purity adjustment «

Purity adjustments are best carried out on an unmodulated raster, and the
sequence of operation is (i) adjustment of the purity magnet and (ii) axial
adjustment of the position of the deflection coil. Adjustment of the. punty
magnet may be carried out by one of three methods:

Method 1

A microscope is used to observe the landing of the electron beam triads
relative to the screen phosphor dot triads. The phosphor dots may be ilfum-
inated by means of an external light source, shining on the screen at an angle
of approximately 10° to 15°. With all three guns on, a microscope with a
magnification of 40 x to 50 is used to observe the relative positions of the
electron beam triads and the phosphor dot triads at the centre of the screen.
The purity magnet should be adjusted so that the geometric centres of the two
triads coincide. (it should be noted that for optimum overall purity, the
colour tube is manufactured with a centre landing such that the electron spots
are slightly inset from the phosphor dots in each triad.)

Method 2 (Red ball method)

The green and blue guns are biased off and the deflection coil is pulled back
towards the base until a red area of approximately 100mm diameter is visible
on the screen, surrounded by discoloured and blue and green areas. This
requires a movement of the deflection coil of approximately 20mm from its
most forward position when it is in contact with the cone of the tube. The
purity magnet is then adjusted so that the centre of the red area is positioned
approximately 20mm in the 8 o’clock direction from the screen centre (i.e. in
the direction of the red gun). The deflection coil should then be pushed forward
(seenote).

Method 3 (Improved red ball method)

The red ball is obtained by writing a normal red raster and placing a specially
made coil in front of the screen. This coil, which is thin and circular in shape,
is placed in intimate contact with the tube face, its axis coincidental with the
tube axis. The coil is fed with a direct current and the resulting field causes a
rotation of the beam landing so that a clearly defined red ball appears within
the area of the coil. Adjustment of the purity magnets will enable the correct
positioning of the red ball.

For full description of the method see ‘Mullard Product Note TP1264’.

After the purity magnet has been adjusted by one of the methods given above,
the red gun only is turned on, and the deflection coil is positioned so that a
pure red raster is achieved all over the screen area. The green and blue rasters
should now be checked, and very slight adjustments of the deflection coil
position should be made, if necessary, to obtain pure red, green and blue
rasters. If this cannot be achieved, the procedure should be repeated.

Mu"ard (T.P.T.-G.O.Rs) Page 13



GENERAL OPERATIONAL TELEVISION
RECOMMENDATIONS PICTURE TUBES

Note:

Purity adjustment by means of a microscope affords direct visual indication of
the beam landings within phosphor dots. In addition, the results can be
accurately checked when the deflection coils are adjusted for the best overall
purity. Hence, any errors arising out of repositioning of deflection coils are
eliminated.

In contrast, the ‘red ball’ method is an indirect approach to the problem of
purity adjustment. There is no way of offsetting the errors which may be
produced when the coils are moved to the position giving overall purity. For
the majority of tubes the total errors thus generated may be small but with
some, however, they can reach significant proportions.

The red ball method may lead to local overheating of the tube neck by
intercepted electrons if a heavy beam current is drawn while the scan coils are
pulled back. This may result in electrostatic piercing of the neck. To avoid this
effect, the scan coils must be fully forward during the warming up and
pre-adjustment period. The adjustment time during which the scan coils are
pulled back must be kept to an absolute minimum. During this time the average
beam current must not exceed 200p.A per gun.

Dynamic convergence adjustment

As with static convergence, a crosshatch pattern at medium brightness is
recommended. During the dynamic convergence adjustment, it may be found
that static convergence needs re-adjusting to maintain correct convergence.
The actual procedure for dynamic convergence depends upon the receiver
circuitry, but it is recommended that vertical convergence be carried out first,
using the centre vertical line of the pattern as the criterion, followed by
horizontal convergence, using the horizontal line as the criterion. By repeated
adjustments of the controls, the lines in the three colours on these two axes
ultimately become parallel to each other, and can be made to coincide by
means of the static controls. After convergence on these two axes is obtained,
the maximum misconvergence in the corners of the screen area should not
exceed 2.5mm. Slight re-adjustment may be tried to improve the overall
convergence.

After dynamic convergence has been completed, purity should again be
checked, and re-adjusted, if necessary, by means of the purity magnet.

Grey scale tracking

This adjustment takes place last of all, and again the detailed procedure for the
adjustments depends upon the receiver circuitry.
The general sequence of operations is as follows:—

(a) With the cathode-to-gfid voltages of all three guns set to the potential
which corresponds to black level, adjust the a; voltages of each gun so
that each of the three rasters is just not visible.

(b) Increase the brightness, and adjust the drive voltages to obtain white.

(c) Reduce the brightness so that the picture just remains visible. Re-adjust
the cut-off voltages to obtain the same white as in (b).

(d) Repeat (b) and (c) until passage through the whole black-to-white
scale ceases to affect the colour.

MUIIard (T.P.T.-G.0.Rs) Page 14



TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS
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GENERAL OPERATIONAL TELEVISION
RECOMMENDATIONS PICTURE TUBES

171-5 % 0.3 dia

158-75 % 0-3 dia

, 150-33 dia
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X
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Reference line gauge ¢ These dimensions
define extent of
All dimensions in mm. 29'21R

REFERENCE LINE GAUGE FOR COLOUR CATHODE RAY TUBES HAVING
90° SCANNING ANGLES AND A NECK DIAMETER OF 36-56mm
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GENERAL OPERATIONAL
RECOMMENDATIONS
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GENERAL OPERATIONAL

RECOMMENDATIONS
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CATHODE RAY TUBE
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CATHODE RAY TUBE
SCREEN TYPE X

NG SSSSESNSEESENSSEuSSSNNNRIARRESRES
Relative :t Simultaneous excitation of red, green and blue [
response (1 phosphor toproduce white of x = 0.281, y = 0.311 "
(%) 4 Exact shape of the peaks depends on the reso- —E
[ 1] lution of the measuring apparatus ;:
100
80
60
40
1
20
(o]
0.4 0.5 0.6 0.7 0.8

wavelength ( pm )

RELATIVE SPECTRAL ENERGY DISTRIBUTION CURVE
FOR TYPE X LUMINESCENT SCREEN

Colour coordinates

X y
Red 0.630 0,340
Green 0.315 0.600
Blue 0.150 0.065 <~
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COLOUR TELEVISION A56-120X

QUICK REFERENCE DATA

S6cm (22in) rectangular shadow-mask colour television tube incor-
porating three guns and a metal-backed three-colour phosphor dot
screen.

Advanced red phosphor, europium activated.

Increased white brightness.

Unity current ratio for white point x = 0.281, y = 0.311.
Temperature compensated shadow-mask maintains purity during
warm-up. Shadow-mask optimised for minimum moiré effect on
625 line system. )

Reinforced tube envelope-separate safety screen not required.
Suitable for receivers with push-through presentation.

Deflection angle 92 deg
Focusing Electrostatic

Light transmission (approx.) 53 %
Maximum overall length 482 mm

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TELEVISION PICTURE TUBES

HEATER
Vh (see note 1) 6.3 v
Ih 900 mA

The limits of heater voltage and current are contained in General Operational
Recommendations - Television Picture Tubes.
OPERATING CONDITIONS (each gun)

Vaa’ ad 25 kv

Vaz (focus electrode control range) 4.2t05.0 kv

V'11 (at Vg = -100V for visual extinction
of focused raster) 210 to 495 \ 4

Vg (at Va1 = 300V for visual extinction
of focused raster) -65 to -135 v

NOVEMBER 1969 A56-120X Page 1



SCREEN
Metal backed

Phosphor types for separate fluorescent colours;

Red Europium activated rare earth
Green Sulphide
Blue Sulphide
Useful screen area See page 7
E Spacing between centres of adjacent
— phosphor dot triads (approx.) 0.68 mm
= Light transmission (approx.) 53 %
FOCUSING
Electrostatic
DEFLECTION
Magnetic
Diagonal deflection angle 92 deg
'Horizontal deflection angle 79 deg
Vertical deflection angle 61 deg
CONVERGENCE
Magnetic

CAPACITANCES (approx.)

cg—all (each gun) » 7.0 pF
€ KR+kG+kB) - all 15 pF
‘ kR - all 5.0 pF
\ °kG - anl 5.0 PF
°kB - all 5.0 pF
; Caz-all 7.0 pF
r ‘a3, ae-M 1700 to 2300 3
a3,a4-B 400 oF

EXTERNAL CONDUCTIVE COATING

This tube has an external conductive coating, M, which must be connected
to chassis, and the capacitance of this coating to the final anode is used to
provide smoothing for the e.h.t. supply. The electrical connection to this
coating must be made within the area specified on the tube outline drawing.

REFERENCE LINE GAUGE

See page 10

LKA A56-120X Page 2



COLOUR TELEVISION A56-120X

MOUNTING POSITION

Any. Thetube socket should not be rigidly mounted but should bave flexible
leads and be allowed to move freely. The bottom circumference of the base
shell will fall within a circle of 55mm diameter which is centred upon the
perpendicular from the centre of the face.

MAGNETIC SHIELDING

Magnetic shielding must be provided to minimise the effects of extraneous
magnetic fields, includingthe earth's magnetic field. This shielding, in the
form of a metal shell extending 250mm over the cone of the tube measured
from the centre of the screen, should be constructed of cold-rolled mild
steel of 0. 5Smm minimum thickness. The magnetic shield should be connected
to the outer conductive coating. See page 10 for physical dimensions.

RATINGS (DESIGN CENTRE SYSTEM)

Va3 ad max. (absolute rating) (see notes 2 and 3) 27.5 kv
Vaa, ad min. (absolute rating) (see note 4) 20 kv
I 3. a4 (long term average max. for three guns:

83,82 ‘gee note 5) 1.0 mA
Vaz max. (see note 3) 6.0 kv
Val k) max. 1.0 kv

-Vg max. 400 \%
Vg max. (see note 6) 0 V<
Vh—k max. (see note 7)

Cathode positive
d.c. max. 250 v
pk max. 300 \"

Cathode negative
d.c. max. 135 v
pk max. 180 v
R max. 750 kQ

g-k .
[ )
{Mullard|
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EQUIPMENT DESIGN VALUES (each gun if applicable)

Valid for V =20 to 27.5kV
a3, a4
v

a2

al
\'%

g
Variation in cut-off voltage between guns

IaZ

Ial

I atv_=-150V
g g
White point reference (see notes)

To produce white of colour X
co-ordinates: y

Percentage of total anode current
supplied by each gun (typical)

Red gun
Green gun
Blue gun
Ratio of cathode currents
Red gun to green gun min.

av.

Red gun to blue gun min.
av.
max.

Maximum electron beam shift
required from purity magnets

Maximum required raster shift

Maximum lateral convergence shift
of blue beam with respect to the
converged red and green beams

Maximum radial convergence shift,
excluding effects of dynamic convergence
(each beam, see note 11)

WEIGHT
Tube alone (approx.)

16.8 to 20% of V

a3, a4

see page 16

see page 16

Minimum value is at least
65% of the maximum value.

Note 8

0.313
0.329

43.1
32.0
24.9

0.95
1.35
1.85
1.30
1.75
2.35

-15 to +15

-5to +5

-5to +5

Note 9

0.
0.

27.
34.
37.

o o

- o o

265
290

.60
.80
.10
.55
.75
.05

+115
+13

+6

£9

15

HA
HA
HA
Note 10
0.281
0.311
32.2 %
35.6 %
32.2 %
0.65
0.90
1.25
0.75
1.00
1.35
pum
mm
mm
mm
kg
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COLOUR TELEVISION A56-120X

TUBE

NOTES

10.
11.

12,

. Formaximum cathode life, it is recommended that the heater supply be

regulated at 6.3V.

. The tube does not emit X-radiation above the internationally accepted

maximum dosage rate if it is operated from an e.h.t. source supplying
anabsolute maximum voltage of 27.5kV at zero beam current and withan
internal impedance >500kQ.

. Adequateprecautions shouldbetakento ensure that the receiver is protec-

ted from damage which may be caused by a possible high voltage flash-
over withinthe cathode ray tube. Inview of the high voltageona2, adequate
precautions should betaken to ensure freedom from flashover onall con-
nections to this electrode.

. Operation at lower voltages impairs brightness and resolution and may

have a detrimental effect on colour purity.

. Thelimiting value "long term average maximum current' of 1.0mA will

be met provided a device is incorporated in thecircuit to limit the short
term average current to 1.5mA. :

. The d.c. value of bias must not be such as to allow the grid to become

positive withrespect tothecathode, except duringthe period immediately
after switching the receiver on or off when it may be allowed to riseto
+2V.

. Inorder toavoid excessive hum the a.c. component of vj_i should beas

low as possible (<20Vr.m.s.).

During an equipment warm-up period not exceeding 15 seconds Vh-k(pk
max. (cathode positive) is allowed to rise to 410V. Between 15 and 4
seconds after switching on a decreasein vy _k(pk) max. (cathode positive)
proportional with time from 410 to 250V is permissible.

. Thetransmission systemsare adjusted to this white point (illuminant D).

. These co-ordinates are as used on monochrome tubes.

This is a traditional referencewhite point that isa compromise between
illuminant D and X = 0.265, y = 0. 290,

The dynamic convergence to be effected by currents of approximately
parabolic waveshape synchronised with scanning.

The metal band (B) should be connected directly to thechassis in an a.c.
receiver operating from an isolating transformer, or via a suitable
leakage path in an a.c./d.c. receiver.

R A56-120X Page 5
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OUTLINE DRAWING
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$8ngR TELEVISION A56-120X

Useful screen area. within All dimensions in mm
dotted line.

Bulb dimensions

Internal magnetic shield

Location of radial convergence
pole pieces viewed from
screen end of guns.
All dimensions in mm

R A56-120X Page 7
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Dimensions of rimband
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di . .
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from the plane through
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[Mullard|
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COLOUR TELEVISION - A56-120X

D737 Hole for earth
et /:onncctaon to
$0-3 _s rimband

N
f O

AN
4 @95\ M :
- ounting |
40-3 \ Vi g fug
L N__~

Minimum space to be

\

reserved for mounting lugs= 40mm

476-5

Template

370

for mounting bolts

Ail dimensions in mm

The bolts to be used !
for mounting the tube must
be within the circles of
9.5mm diameter shown

in the template drawing.

@) v ~ A56-120X Page 9



D738
"'——‘¢171.5‘!O.3—~1
—@158.75 % 0.3 —=
®150.33
?56.54
@
%2-06
. 5-65
} .. "19:36
' 44-45 13-2
& b - B %///,// l { Ref.line
+Q3 -t "///////i'l, - -
N —
Y% ‘ '67-89
?37. QQ—J _
128-32R
137-16
Reference line gauge © These dimensions
define extent of
29:21R

Metal rimband

Magnetic shieid
Deflection coil
Radial convergence

Permanent magnet

assembly

) External t.
Purity magnet N magne

Lateral convergence 7 \,/\ Magnetic flux

magnet y ’
Magnetic shieid
Reft.line
Radial pole pieces

Radial convergence system

All dimensions in mm

A56-T20X Page 10



COLOUR TELEVISION
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Section Nominal

OOy NEWN -

diatance
from point ‘2’
227-2
726
214-6
2068
198-6
1906
182-6
174-6
166-6
183-6
150-6
142-6
134-6
1266
118-6

DIMENSIONS FOR MAXIMUM CONE CONTOUR DRAWING (Page 12)

o
Lang
axis
799
8717
103-3
118-0
1310
1427
153-3
163-0
17241
180-6
1386
198-2
233-3
2101
216-4
2225
223-2
2334
237-4
240-3
242-3
243-4
243-9

10°

9

871
103-0
117-5
130-5
1424
183-3
163-4
172-3
181-6
190-0
197-8
205-3
212-3
218-9
225-1
231-0
23%-3
240-5
243-5
245-5
246-6
2471

20°

-9

876
102-1
1180
129-0
-1
152-6
163-4
1137
183-5
1927
2018
209-9
217-8
225-3
232-3

*239-0

245-0
249-7
258-2
255-4
256-6
2571

25°

79

871-6
101-6
115-1
127-9
140-1
151-7
1629
173-6
183-9
193-7

212:2
220-8
229-0
236-8
2442
250-9
2565
260-7
2633
2645
2650

Distance from centre (max. values)

30°

79-9

87-5
101-0
1141
126-6
138-8
150-5
161-8
172:8
1835
193-8
203-8
2135
222-9
2319
240-6
2490
2569
2640
2698
273-2
274-7
275-2

33°30°

79-9

87:5
100-6
113-3
125-7
1377
149:3
160-7
1m-7
182:§
183-0
203-3
213-3
2231
232-6
241-9
251-0
259-9
268-3
276-1
280-6
282-4
2828

All dimensions in mm

35°30°
Diagonal

799

81§
100-4
1129
125-1
137-0
148-6
1599
1709
181-7
192-2

ar

799

874
100-2
112-6
1247
1365
148-0
159-3
170-2

39°

799

87-4
100-0
112-2
124-1
135-8
1472
158-3
169-2
1798
1901
200-2
2101
219-7
229-0
2381
2470
2556
2642
212-6
2178
279-5
280-0

42°

9
87-4

111-6
123-2
147
145-8
156-8
167-4°
1717
187-8
197-5
2069
216-0
2247
2330

.241-0

2485
255-7
2624
266-4
268-2
268-7

45°

789

874

993
1010
122-4
1835
144-4
185-0
165-4
175-3
185-0
194-3
2031
2116
219-6
2271
234-1
240-6
246-6
251-7
254-9
256-4
257-0

799

87-3

989
110:0
120-9
181-8
142-0
152-0
161-6
170-9
179-7
188-1
1961
2035
210-4
216-7
222'5
227-8
232-3
2361
238-6
240-0
240-5

60°

9

8712

981
108-3
118-3
127-9
1371
145-8
1584-0
1617
169-0
1758
1821
187-9
193-2
198-1
202-5
208-4
209-9
212:8
214-9
216-2
216-7

70°

9

87-2

97-8
107-1
116-2
124-8
132-9
140-5
147-6
154-2
160-3
166-0
174
176-3
180-8
184-3
188-3
192-2
195-3
1981
2001
2013
201-8

9

87-1

974
108-4
114-9
122-8
130-1
137-0
143-4
149-4
154-9
160-1
164-9
169-4
173-6
1774
1810
184-3
187-2
189-9
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1831
168-5

90°
Short
axis
79-9
871
97:3
106-2
114-4
122-1
129-2
135-8
141-9
1477
1531
158-1
162-8
167-2
1m-2
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178-5
1817
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190-9
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$8;§)UR TELEVISION A56-120X

I43,04® F—Jas6-120%]
(mA) 2.0 Grid modulation
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COLOUR TELEVISION -
coLc A56-140X

QUICK REFERENCE DATA

56cm (22in) rectangular shadow-mask colour television tube incorporating
three guns, a metal-backed three-colour phosphor dot screen and internal
magnetic shield.

Advanced red phosphor, europium activated.

Increased white brightness.

Unity current ratio for white point x=0. 281, y=0.311.

Temperature compensated shadow-mask maintains purity during warm-up
with minimum moir€ effect on 625 line system.

Reinforced tube envelope -separate safety screen not required.

Suitable for receivers with push-through presentation.

Deflection angle 110 deg
Neck diameter 36.5 mm
Focusing Bipotential

Light transmission (approx. ) 54.5 %
Maximum overall length 400. 3 mm

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TELEVISION PICTURE TUBES

HEATER
Vh (see note 1) 6.3 v

lh 900 mA

The limits of heater voltage and current are contained in General Operational
Recommendations - Television Picture Tubes.
OPERATING CONDITIONS (each gun)
Va3,a4 25 kv
Vz‘12 (focus electrode control range) 4.2105.0 kv
Val (at Vg: -100V for visual extinction
of focused raster) 212 to 495 \'

1
of focused raster) =65 to -135 v

Vg (at Va = 300V for visual extinction

Mullard
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SCREEN

Metal backed
Phosphor types for separate fluorescent colours:
Red
Green
Blue
Useful screen area

Spacing between centres of adjacent
phosphor dot triads (approx. )

Light transmission (approx.')

FOCUSING

Electrostatic bipotential

DEFLECTION
Magnetic
Diagonal deflection angle
Horizontal deflection angle

Vertical deflection angle

CONVERGENCE
Magnetic

CAPACITANCES (approx.)
cg_ all (each gun)

S(KR+kG+kB) - all
kR - all
%G - all
kB - all
a2 -all
Cc
a3, a4-M
°a3, a4-B

EXTERNAL CONDUCTIVE COATING

Europium activated rare earth

Sulphide

Sulphide

See page 7

0. 81 mm
54.5 %
110 deg
97 deg
77 deg
7.0 pF
15 pF
5.0 pF
5.0 pF
5.0 pF
7.0 pF
1300 to 1800 pF
400 pF

This tube has an external conductive coating, M, which must be connected to chassis,
and the capacitance of this coating to the final anode is used to provide smoothing
for the e.h.t. supply. The electrical connection to this coating must be made within

the area specified on the tube outline drawing.

REFERENCE LINE GAUGE
See page 10

Mullard
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COLOUR TELEVISION A56-140X

TUBE

MOUNTING POSITION

Any, The tube socket should not be rigidly mounted but should have flexible leads
and be allowed to move freely. The bottom circumference of the base shell will fall
within a circle of 55mm diameter which is centred upon the perpendicular from the

centre of the face.

MAGNETIC SHIELDING

The tube isprovided with an internal magnetic shield. The rimband has rectangular

holes for mounting the degaussing coils.

RATINGS (DESIGN CENTRE SYSTEM)

V:13 ad max. (absolute rating) (see notes 2 and 3) 27.5
Va3,a 4 min. (absolute rating) (see note 4) 20
I (long term average max. for three guns:
a3, a4
see note 5) 1.0
Va2 max. (see note 3) 6.0
Val(pk) max, 1.0
-V _max. 400
g
-Vg max. (operating cut-off) 200
Vg max. (see note 6) 0
Vh - max. (see note 7)
Cathode positive
d. c. max. 250
pk max. 300

Cathode negative

d. c. max. 135
pk max. 180
R max. . 750

kv

kv

kV

kv

<<

kQ

Mullard
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EQUIPMENT DESIGN VALUES (each gun if applicable)

Valid vaS,a4=20 to 27. 5kV
VaZ 16. 8 to 20% Ofvas,afi
Val see page 15
v see page 15
g pag
Variation in cut-off voltage between guns Minimum value is at least
65% of the maximum value.
—
— 1 -5 to +5 HA
—— a2
P
R
— 1 . -5 to +5 uA
al
I atV_= -150V -5 to 45 HA
g g
White point reference (see notes ) Note 8 Note 9 Note 10
To produce white of colour X 0. 313 0. 265 0. 281
co-ordinates: y 0. 329 0. 290 0. 311
Percentage of total anode current
supplied by each gun (typical)
Red gun 41.0 25.8 30.2 %
Green gun 31.3 33.5 34.5 %
Blue gun 27.7 40.7 35.3 %
Ratio of cathode currents
Red gun to green gun min. 0. 95 0.55 0. 65
av. 1.3 0.75 0.9
max. 1.8 1.1 1.25
Red gun to blue gun min, 1. 15 0.5 0. 65
av. 1.5 0. 65 0. 85
max. 2.0 0. 85 1.15
Maximum electron beam shift
i required from purity magnets +100 pm
Maximum required raster shift *+11 mm
Maximum lateral convergence shift
| of blue beam with respect to the
converged red and green beams 4.5 mm
Maximum radial convergence shift
excluding effects of dynamic convergence
(each beam, see note 11 ) +7 mm
WEIGHT
Tube alone (approx.) 14.5 kg

Mullard
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COLOUR TELEVISION A56-140X
TUBE

NOTES
1.

3

9

10.

11.

For maximum cathode life, it is' recommended that the heater supply be regula -
ted at 6.3V.

. The tube does not emit X -radiation above the internationally accepted maximum

dosage rate if it is operated from an e.h.t. source supplying an absolute maxi-
mum voltage of 27.5kV at zero beam current and with an internal impedance
=500kQ.

Adequate precautions should be taken to ensure that the receiver is protected
from damage which may be caused by a possible high voltage flashover within the
cathode ray tube. In view of the high voltage on a2, adequate precautions should
be taken to ensure freedom from flashover on all connections to this electrode.

. Operation at lower voltages impairs brightness and resolution and may have a

detrimental effect on colour purity.

. The limiting value "long term average maximum current"” of 1.0mA will be met

provided a device is incorporated in the circuit to limit the short term average
current to 1. 5mA.

. The d.c. value of bias must not be such as to allow the grid to become positive

with respect to the cathode, except during the period immediately after switching
the receiver on or off when it may be allowed to rise to +2V.

. In order to avoid excessive hum the a.c. component of Vi, _y should be as low as

possible (=20Vr.m.s.).

During an equipment warm-up period not exceeding 15 seconds, Vi g max.
(cathode positive) is allowed to rise to 410V. Between 15 and 45 seconds after
switching on, a decrease in V-kx max. (cathode positive) proportional with time
from 410 to 250V is permissible.

. The transmission systems are adjusted to this white point (illuminant D).

These co-ordinates are as used on monochrome tubes.

This is a traditional reference white point that is a compromise between illumi -
nant D and X =0, 265, y=0. 290.

The dynamic convergence to be effected by currents of approximately parabolic
waveform synchronised with scanning

Themetal band (B) should be connected directly to the chassis in an a. c. receiver
operating from an isolating transformer, or via a suitable leakage path in an
a.c./d.c. receiver.

Mullard
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$3;SUR TELEVISION A56-140X

PN D4400

r 447 min

Useful screen area within All dimensions in mm
dotted line.

Bulb and screen dimensions

D 4399

Location of radial convergence
pole pieces viewed from
screen end of guns,
All dimensions in mm

Mullard
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COLOUR TELEVISION
TUBE

D4402 s
35+ 137 —
J
* T PP
14.3 9.5
35 20 |33 ==
N 7

A56-140X

Hole for earth
‘connection to
rimband

Mounting lug

\

Minimum space to be reserved for mounting lugs= 40mm

Fan W

N
vy

'!-“———476-5

Template for mounting boits

All dimensions in mm

Mullard

The bolts to be used !
for mounting the tube must
be within the circles of

@ 9:5mm diameter shown

in the template drawing.
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Metal rimband Permanent magnet

Deflection coil

Radial convergence Magnetic
assembly flux

"I

8 External magnet

Purity magnet

Lateral convergence

magnet
- Ref line Magnetic shield
Radial pole pieces
Radial convergence system
Outline of tube with componeénts All dimensions in mm
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COLOUR TELEVISION
TUBE

A56-140X

04405
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COLOUR TELEVISION

A56-140X
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COLOUR TELEVISION 6-12
coLc | A66-120X

QUICK REFERENCE DATA

66cm (26in) rectangular shadow-mask colour television tube incorporating
three guns and a metal-backed three-colour phosphor dot screen.

Advanced red phosphor, europium activated.

Increased white brightness.

Unity current ratio for white point x = 0.281, y = 0.311.

Temperature compensated shadow-mask maintains purity during warm-up.
Shadow-mask optimised for minimum moiré effect on 625 line system.
Reinforced tube envelope-separate safety screen not required.

Suitable for receivers with push-through presentation.

Deflection angle 92 deg

Focusing Electrostatic

Light transmission (approx.) 52.5 % <—
Maximum overall length 528.3 mm

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TELEVISION PICTURE TUBES

HEATER

Vh (see note 1) 6.3 v
Ih 900 mA

The limits of heater voltage and current are contained in General Operational
Recommendations - Television Picture Tubes.

OPERATING CONDITIONS (each gun)

va3,a4 . 25. kv

\4 a2 (focus electrode control range) 4.2t05.0 kv

v.al (at Vg = ~100V for visual extinction

of focused raster) 210 to 495 v
Vg (at Val ='300V for visual extinction
of focused raster) -65 to -135 \%

—
:
AUGUST 1970 o,
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SCREEN

Metal backed
Phosphor types for separate fluorescent colours:
Red Europium activated rare earth
Green Sulphide
Blue Sulphide
Useful screen area See page 7
Spacing between centres of adjacent )
phosphor dot triads (approx.) . ) 0.81 mm
Light transmission (approx.) 52,5 %
FOCUSING
Electrostatic
DEFLECTION
Magnetic
Diagonal deflection angle . 92 deg
Horizontal deflection angle 79 deg
Vertical deflection angle . 61 deg
CONVERGENCE
Magnetic
CAPACITANCES (approx.)
cg_ all (each gun) 7.0 pF
€ (KR*KG+KB) - all 15 pF
®LR - all 5.0 pPF
kG - all *5.0 pF
kB - all 5.0 pF
oo all 7.0 pF
Ca3, a4-M 2000 to 2500 pF
c8.3, a4-B 500 PF

EXTERNAL CONDUCTIVE COATING

This tubehas an external conductive coating, M, which must be connected to chassis,
and the capacitance of this coating to the final anode is used to provide smoothing
for the e.h.t. supply. The electrical connection to this coating must be made within

the area specified on the tube outline drawing.

REFERENCE LINE GAUGE
See page 10

ot
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$8|B-SUR TELEVISION A66_|20x

MOUNTING POSITION

Any. The tube socket should not be rigidly mounted but should have flexible leads
and be allowed to move freely. The bottom circumference of the base shell will fall
within a circle of 55mm diameter which is centred upon the perpendicular from the
centre of the face.

MAGNETIC SHIE LDING

Magnetic shielding must be provided to minimise the effects of extraneous magnetic
fields, including the earth's magnetic field. This shielding, in the form of a metal
shell extending 285mm over the cone of the tube measured from the centre of the
screen, should be constructed of cold-rolled mild steel of 0.5mm minimum thick-
ness. The magnetic shield should be connected to the outer conductive coating. See
page 10 for physical dimensions.

RATINGS (DESIGN CENTRE SYSTEM)

Vaa a4 X (absolute rating) (see notes 2 and 3) 27.5 kv
Va3, ad min, (absolute rating) (see note 4) 20 kv
Ia3 ad (long term average max. for three guns:

' see note 5) 1.0 mA
Va2 max. (see note 3) 6.0 kV
Va1 ®k) max, 1.0 kv

-V _ max. 400 \'

g .
Vg max. (see note 6) 0 v
Vh-k max. (see note 7)

Cathode positive

d.c. max. 250. v

pk max. 300 v
Cathode negative

d.c. max. 135 v

pk max. 180 v

R, max. 750 kg

A A66-120X Page 3



EQUIPMENT DESIGN VALUES (each gun if applicable) v

Valid for V =20 to 27.5kV
a3,a4
16.8 f
Va2 6.8 to 20% of Va3.a4
al see page 14
Vg see page 14
Variation in cut-off voltage between guns Minimum value is at least
‘ 65% of the maximum value.
- +
1o 15 to +15 LA
- +
Ial 5to +5 HA
I at Vv =-150V -5to +5 HA
g g .
White point reference (see notes) Note 8 Note 9 Note 10
To produce white of colour X 0.313 0.265 0.281
co-ordinates: y . 0.329 0.290 0.311
Percentage of total anode current
supplied by each gun (typical)
Red gun 43.1 27.9 32.2 %
Green gun 32.0 34.9 35.6 %
Blue gun 24.9 37.2 32.2 %
Ratio of cathode currents
Red gun to green gun min. 0.95 0.55 0.65 <
av. 1.35 0.80 0.90
max. 1.85 1.10 1.25
Red gun to blue gun min. 1.30 0.55 0.75
av. 1.75 0.75° 1.00
max. 2.35 1.00 1.35 <«
Maximum electron beam shift
required from purity magnets +100 pm
Maximum required raster shift +15 mm
Maximum lateral convergence shift
of blue beam with respect to the
converged red and green beams. +6.4 mm
Maximum radial convergence.shift,
excluding effects of dynamic convergence
(each beam, see note 11) +9,4 mm
WEIGHT
Tube alone (approx.) 21.5 kg
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ggkgun TELEVISION A66-120X

NOTES.

10.

11.

12,

. For maximum cathode life, it is recommended that the heater supply be regulated-

at 6.3V.

. The tube does not émit X-radiation above the internationally accepted maximum

dosage rate if itis operated fromane.h.t. source supplying an absolute maximum
voltage of 27.5kV at zero beam current and with an internal impedance =500kQ.

. Adequate precautions- should be taken to ensure that the receiver is protected

from damage which may be caused by a possible high voltage flashover within the
cathode ray tube. In view of the high voltage on a2, adequate precautions should
be taken to ensure freedom from flashover on all connections to this electrode.

. Operation at lower voltages impairs brightness and resolution and may have a

detrimental effect on colour purity.

. The limriting value "long term average maximum current" of 1.0mA will be met

provided a device.is incorporated in the circuit to limit the short term average
current to 1.5mA.

The d.c. value of bias must not be such as to allow the grid to become positive
with respect to the cathode; except during the period immediately after switching
the receiver on or off when it may be allowed to rise to +2V.

In order to avoid. excessive hum the a.c. component of Vh-k should be as low as
possible (< 20Vr.m.s.).

During an equipment warm-up period not exceeding 15 seconds Vhk(pk) MaX.
(cathode positive) i8 allowed to rise to 410V. Between 15 and 45 seconds after
switching onadecreasein vy _k(pk) max. (cathode positive) proportional with time
from 410 to. 250V is permissible.

The transmission systems are adjusted to this white point (illuminant D).
These co-ordinates are as used on monochrome tubes.

This is a traditional reference white point thatis a compromise between illuminant
D and x =0.265, y =0.290.

The dynamic-convergence to be effected by currents of approximately parabolic
waveshape synchronised with scanning.

Themetal band (B). should be connected directly tothe chassisin ana.c. receiver
operating from -an isolating transformer, or via a suitable leakage path in an
a.c./d.c. recejver.
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OUTLINE DRAWING
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COLOUR TELEVISION A66-120X
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D220
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Useful screen area within All dimensions in mm
dotted line.

Radial pole pieces

Internal magnetic shield

Location of radial convergence
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All dimensions in mm

¢
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/\ oz

O
F 442.5
max
448
max F
{
4
1 ”L AN
WV
564 max
570 max: -
Dimensions of rimband
Centre .of
screen
- 664.5 ma
431 diogonoix " . X s
ié [} 14.8 \
28.6 |11.3 5° Y .
l 213 ' |
} 1 z /
’ ’ 13 min ﬂ_ . . Bulb- mould/match line
388 all re , ]
+25 /
b — /'Thc location / / '
of points XYZ ) ;
36.5max 25 /' are shown on

the bulb
dimensions. drawing

670max N
‘diagonal . .

One of the four lugs ‘- # Refers to straight portion
may deviote 2mm max - of main tension. band.
from the plone through

the other three lugs.

All dimensions in- mm

()
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$8;?URTELEVISION A66-120X

- Hole for earth
3.5 j—14—of - connection to
%02 . | _/ rimband

Mounting lug

\

—— %

Templgte -for mounting . boits

422
S I . . -
The bolts o0 be used !
for ‘mounting the tube must
be »within the circlkes of
. . . 9-5mm diameter shown
An-dimensions: in mm: in. the :template drawing.
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D171.510.3 —_.1

——P158.75+0.3 —==y
@150.33
o
56-54

1]
%2-06

r44!45 :
893 )

[/ 37.90—"

137-16

Ref.line

:T_{ 67-!89

128-32R

Reference line gauge

Metal rimband

Magnetic shield

Deflection coil

Radial convergence
assembly

Purity magnet
Lateral convergence
magnet

N

Ref.line

-

max|
omax

280
Outline of tube with components

® These dimensions
define extent of
29:21R

Permanent magnet

1}
\/

External magnet

Magnetic shieid

Radial pole pieces

Radial convergence system

All dimensions in mm
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COLOUR TELEVISION
TUBE

A66-120X

B84s9]

Horizontal
centre line
of screen

Horizontal
centre line
of scraen

un
Green gun Red 9

View looking from base

53’54 -
a, a2 — -

6 ey —t Y8
% 9n " an m - %e
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125

White

brightness
cd/m
(nits)

100

75

50

25

A66-120X D744

Scanned’ area =518 x 390 mm
Colour co-ordinates x = 0.313 !
y = 0:329:

250

$00 750 1000
! Total current ( I"A )

BRIGHTNESS AT CENTRE OF SCREEN PLOTTED AGAINST TOTAL CURRENT
FOR WHITE OF COLOUR COORDINATES x =0.313, y = 0.329

(A
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$8!§SUR TELEVISION A66-120X

I 10
a3, ad AG6-120X |
(mA) 7.0} Grid modulation
5.0f o3, 04 =20 B 27.5kV] ﬂ
10 hl/
/A
7 /
10 //
0.7
05 b-{Raster cut-off = -200V
N 7 Raster cut-off = — 150V []
0.3 “ I 12=5Raster cut-off = — 100V
4 t—-w*Roster cut-oft = -~ 50V
0.1

10 30 50 70 100" 300. 1000
Video drive voitage from raster cut-off

FINAL ANODE CURRENT PLOTTED AGAINST GRID \VOL’I‘AGE .
GRID MODULATION. '

Ta3, 04 1o AG6120X T
(mA) 7.0} Cathode modulation -+
50} Va3, 0420 1 27.5kV , LLI—
30 /A
/
{/
0 /.
J
07 7
o5 /4
4 Raster cut-off =-200V
[T Raster cut-off =-150v
03— FTHR-Raster cut-off =-100V H
T | LLRaster cut-oft =-50V
0.1 / / .

10 30 50 70 100 300 1000
Video drive voitage from raster cut-off

FINAL ANODE CURRENT PLOTTED AGAINST CATHODE-TO-GRID
VOLTAGE. CATHODE MODULATION

(I
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—Vg Raster cut-off (V)

A66 -120X H - D223 k—_t{ ,‘
Va3, g420 0 27.5kv LT LZ T daanns TH o
175 am
W HH HHH Ht
< (] B
& 1 T ] ‘“‘Jf‘l
150 Py e l IS
) —~—1 4
v A ] T [
)h__; ] 1 1 it 4
T EEEE NN
125 oS EERRRmEE
1] T AT o
u SNNEENBES
100 i s
1t i
it Hi
i T
” : et
T an H
Tt T+
I 1
50 , !
] i T
1T !
T .
25 Tt
o 100 200 300 400 500 600 700 80O 900 v, 4(V)

CUT-OFF DESIGN CHART
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COLOUR TELEVISION -
coLc A66-140X

QUICK REFERENCE DATA

66cm (26in) rectangular shadow-mask colour television tube incorporating
three guns, a metal-backed three-colour phosphor dot screen and internal
magnetic shield.

Advanced red phosphor, europium activated,

Increased white brightness.

Unity current ratio for white point x=0. 281, y=0.311.

Temperature compensated shadow-mask maintains purity during warm-up
with minimum moiré effect on 625 line system.

Reinforced tube envelope -separate safety screen not required.

Suitable for receivers with push-through presentation.

Deflection angle 110 deg
Neck diameter 36.5 mm
Focusing Bipotential

Light transmission 52.5 %
Maximum overall length 438.1 mm

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TELEVISION PICTURE TUBES
HEATER
Vh (see note 1) 6.3 v

Ih 900 mA

The limits of heater voltage and current are contained in General Operational
Recommendations - Television Picture Tubes.

OPERATING CONDITIONS (each gun)

Vaa,a 4 25 kv
Vaz (focus electrode control range) 4,.21t05.0 kv
val (at Vg = -100V for visual extinction
of focused raster) 212 to 495 \"
Vg (at Va‘ '= 300V for visual extinction
of focused raster) -65 }o -135 v

‘Mullard
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SCREEN

Metal backed
Phosphor types for separate: fluorescent colours:
Red Europium activated rare earth
Green Sulphide
Blue Sulphide
Useful screen area See page 7
Spacing between centre of adjacent
phosphor dot triads (approx. ) 0. 81 mm
Light transmission 52.5 %
FOCUSING

Electrostatic bipotential

DEFLECTION

Magnetic
Diagonal deflection angle 110 deg
Horizontal deflection angle 97 deg

Vertical deflection angle 77 deg

CONVERGENCE
Magnetic

CAPACITANCES (approx. )

cg-all (each gun) 7.0 pF
C(KR+kG+kB) - all 15 pF
kR - all 5.0 PF
%G - all 5.0 pF
kB - all 5.0 pF
€a2-all 70 PE
Ca3.a4-M 1600 to 2100 pF
“a3,ad-B 500 PE

EXTERNAL CONDUCTIVE COATING

This tube has an external conductive coating, M, which must be connected to chassis,
and the capacitance of this coating to the final anode is used to provide smoothing
for the e.h.t. supply. The electrical connection to this coating must be made within
the area specified on the tube outline drawing.

REFERENCE LINE GAUGE
See page 10

Mullard
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$8IB.2UR TELEVISION A66-140X

MOUNTING POSITION

Any. The tube socket should not be rigidly mounted but should have flexible leads
and be allowed to move freely. The bottom circumference of the base shell will fall
within a circle of SSmm diameter which is centred upon the perpendicular from the
centre of the face.

MAGNETIC SHIELDING

The tube is provided with an internal magnetic shield. The rimband has rectangular
holes for mounting the degaussing coils.

RATINGS (DESIGN CENTRE SYSTEM)

Va3 a4 Max- (absolute rating) (see notes 2 and 3) 27.5 kv
Va3'34 min. (absolute rating) (see note 4) 20 kv
Iaa a4 (long term average max. for three guns:

! see note 5) 1.0 mA
va2 max. (see note 3) 6.0 kv
Val(pk) max. 1.0 KV

-V _max. 400 \Y%
g

—Vg max. (operating cut-off) 200 v

Vg max. (see note 6) 0 v

V,,_i max. (see note 7)

Cathode positive

d. c. max. 250 v
Pk max. 300 A\

Cathode negative

d.c. max. 135 \'
pk max. 180 v
Rg max. 750 k@

A66-140X Page 3
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EQUIPMENT DESIGN VALUES (each gun if applicable)

Valid for V =20 to 27.5kV
a3, a4

vaZ

val

\%
g

Variation in cut-off voltage between guns
[a2

Ial

I atV_=-150V
g g

White point reference (see notes)

To produce white of colour x
co-ordinates: y

Percentage of total anode current
supplied by each gun (typical)

16. 8 to 20% of V

a3, a4

see page 15

see page 15

Minimum value is at least
65% of the maximum value.

-5 to 45
-5 to +5

-5 to 45

Note 8 Note 9

0.313 0. 265
0.329 0. 290

Red gun 41.0 25.8
Green gun 31.3 33.5
Blue gun 27.7 40.7
Ratio of cathode currents
Red gun to green gun min. 0.95 0. 55
av. 1.3 0.75
max. 1.8 1.10
Red gun to blue gun min. 1.15 0.5
av. 1.5 0. 65
max. 2.0 0. 85
Maximum electron beam shift
required from purity magnets *+100
Maximum required raster shift *12
Maximum lateral convergence shift
of blue beam with respect to the
converged red and green beams *5
Maximum radial convergence shift,
excluding effects of dynamic convergence
(each beam, see note 11) +8
WEIGHT
Tube alone (approx. ) 20

Mullard

HA
A
HA
Note 10
0. 281
0.311
30.2 %
34.5 %
35.3 %
0. 65
0.9
1.25
0. 65
0. 85
1.15
um
mm
mm
mm
kg
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COLOUR TELEVISION A66-140X

TUBE

NOTES
1.

~
.

10.

11.

12.

For maximum cathode life, it is recommendedthat the heater supply be regulated
at 6.3V.

The tube does not emit X -radiation above the internationally accepted maximum
dosage rateif it is operated from an e. h. t. source supplyingan absolute maximum
voltage of 27.5kV at zero beam current and with an internal impedance =500kQ.

Adequate precautions should be taken to ensure that the receiver is protected
from damage which may be caused by a possibie high voltage flashover within the
cathode ray tube. In view of the high voltage on a2, adequate precautions should
be taken to ensure freedom from flashover on all connections to this electrode.

Operation at lower voltages impairs brightness and resolution and may have a
detrimental effect on colour purity.

The limiting value "long term average maximum current” of 1. 0mA will be met
provided a device is incorporated in the circuit to limit the short term average
current to 1. SmA.

The d. c. value of bias must not be such as to allow the grid to become positive
with respect to the cathode, except during the period immediately after switching
the receiver on or off when it may be allowed to rise to +2V.

In order to avoid excessive hum the a.c. component of Vi -kshould be as low as
possible (=20Vr.m. s. ).

During an equipment warm -up period not exceeding 15 seconds, Vh -k max. (cathode
positive) isallowed torise to 410V. Between 15 and 45 seconds after switching on,
a decrease inVp -k max. (cathodepositive)proportional with time from 410to 250V
is permissible.

The transmission systems are adjusted to this white poinf (illuminant D).

. These co-ordinates are as used on monochrome tubes.

This is a traditional reference white point thatis a compromise between illuminant
D and x=0. 265, y=0.290.

The dynamic convergence to be effected by currents of approximately parabolic
waveform synchronised with scanning

The metal band (B) should be connecteddirectly to the chassis in an a, c. receiver

operating from an igolating transformer, or via a suitable leakage path in an
a.c./d.c. receiver.

Mullard
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564imax
e 22514 (butb)
/ R140 RB80 Metal
128 5 band B
max (
235 ,.7{85 ! 74. ﬁ- 3
281.4 } fD -:r 215= 65"% mm ;A QZ] l
2734
<4—205max ’\, 136
i 116
4381 - — -
4251 823 T
723 Ref line a al,a4
— - - -
Recessed* cavity S.EK 66
connector CT8 |_'
l—l——' R)
Radial convergence 65 a= 30mmon diagonat
pole pieces = 28.4 on major axis
= 188 on minor axis
¥ Corresponding .
diagonal dimension fe—————— 4 42.5|max

= 664.5 max

mm L.{"':"S
=

Ref.

—]

435.3
I'—le 3l(butb)

170
150

line

External
conductive
coating M

Determined by the plane of
edge of the step on

the upper

the reference line gauge when |
the gauge is resting on the cone

Mullard

Neck @ 38.1
349

All dimensions

in mm
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COLOUR TELEVISION

D4691

518min ————————=

1

O
l, : ,\5@)
| G0 o7 /
<° N\
| o>, o R4114.2
| ,
|

Useful screen area within All dimensions in mm
dotted line ‘

Bulb and screen dimensions ‘

Internal magnetic shield

Location of radial convergence
pole pieces viewed from
screen end of guns

All dimensions in mm

Mullard
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584 max

Q = )
6‘)00,
Q%
448 ) 456
max max
L ——-—Jo v
570 max < A xnplane
Rimband dimensions of lugs
v 163 664.5 max
[133 = diagonat e

X ‘ :

ulb mo 41 match
line
]

/

’

/

Li 670 max — g

One of the four tugs diagonal The tocation of points XYZ
may deviate 2mm max are shown on the bulb
from the plane through dimensions drawing

the other three lugs )
% Refers to straight portion of

All dimension in mm main tension band D4690

Mullard
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$8kSUR TELEVISION A66-140X

D4692 Hole for earth
35+ [ 143 o connection to
} rimband

S
R
N
. f S ——
3 143 @9.5 \ H msunam—n

5 20 137 |\~_./| Mquntlng lug

NL_/
4 iy

A\

Minimum space to be reserved for mounting lugs= 41mm

pP—————— ®49

—— —

Template for mounting bolts

422
K N " ) .
The bolts to be used !
for mounting the tube must
be within the circles of
. 9-5mm diameter shown
All dimensions in mm in the tempiate drawing.
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| D4403

@172
B167162
[fe———@ 130 —————1
©60.776 je—
; 2

retiing_L_L__R76 \_J 60° js—— a{

—1 53752 r—-
L—~|os.1e57—~-j,

le——— 135586 ——’l

Reference line gauge

Metal rimband Permanent magnet

Deflection coil

Radial convergence

assembly Magnetic

flux
1 Purity magnet

Lateral convergence

1 magnet
- Ref line Magnetic shield
Radial pole pieces
Radial convergence system
Qutline of tube with components A\l dimensions in mm

Mullard
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COLOUR TELEVISION

TUBE

A66-140X

D4693

Horizontal
centre line
of screen

Horizontal
centre line
of screen

Red gun

View looking from base

018
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MAXIMUM CONE CONTOURS

e 438.1
max

—»]
— |a—9.5
—o | l=—19.5 diagonal l
—» 295 |

_ r_ 32°30" |
,1‘1'_' h\ 37°30° .
AT . NN i
| h reference line o

Z1 38ed XO¥1-99V

R38.3

Ll
All dimensions in mm o121



¢1 38ed XO¥1-99V

Pieiny

Section Nominal
distance

from

section 13

119.5
109. 5
9.5
89.5
'79.5
69.5
59.5
49.5
39.5
29.5
19.5
9.5

0

DIMENSIONS FOR MAXIMUM CONE CONTOUR DRAWING

00

long
axis

10°

20°

Distance from centre

25°

99.4 99.2 98.7 98.5 98.3 98.2 98.1

142.1 139.1
171.8 168, 1
194.0 191.4
213.3 211.9 _
230.1 229.8
243.5 244.4°
254.0 255.9
262.2 265.0
268.8 272.1
273.4 277.1
276.4 280.3
279.0 283.0

133.9
161. 4
185.6
207.8
227.8
245.3
260, 0
272.0
281.5
288.2
292.5
295. 4

131.5 129.4
158.0 154.9
182.2 178.9
204,9 201.7
225.7 222.8
244.6 242.7
261.4 261.2
275.7 277.9
287.4 292.7
296.2 304.8
302.0 313.8
305.2 318.0

128. 4
153.5
177.3
199.9
221.0
241.2
260. 2
278.0
294.3
308.6
320. 4
325.4

127. 4
152.0
175. 4
197.8
218.6
238.8
258.1
276.4
293. 4
309.2
323.1
329.0

30° 32%30' 35°31' 37°30'
diagonal

98.1
126.9
151.1
174.2
196. 3
217.0
237.0
256. 2
274. 4
291.3
307.0
321.3
327.5

40°

45°

50°

98.0 98.0 98.1

126.3
150.0
172.8
194.5
214.8
234. 4
253.2
270.9
287.1
301.8
314.8
320.7

All dimensions in millimetres

125. 4
148.2
170. 1
190. 9
210.1
228.5
245.8
261.4
274.6
285.1
292.5
296. 5

124.9
146.9
167.8
187. 4
205.3
222.1
237.4
250.5
261.1
268.8
273.5
276.7

(o]

60 70

98.5 99.1
125.2 126.9
145.6 146.0
164.2 162.1
181.2 176.4
196.2 188.9
209.6 199.7
221.0 208.5
230.4 215.7
237.5 221.3
242,5 225.3
245.6 228.1
248.3 230.7

80

99.6
129.5
147.2
161.1
173.4
184.3
193.4
201.0
207.2
2]2.1
215.8
218.5
221.1

short
axis

99.9
131.1
148, 2
161.0
172.4
182.6
191.3
198. 4
204.3
209. 1
212.8
215.5
218.0

JgNnt
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aster cut-off = -200V

Raster cut-off = - 150V

aster cut-off = - 100V
—Raster cut-off = - 50V

X1

I 10 T
a3, ad. A66-140X
(mA) 2.0f Grid modulation
5.0f Va3, a4 =20 b 27.5kV
30 :
/
— 1/
IR
] I
— 1.0
0.7
J 4
0.5 Vi ws:
0.3 / a8
17
S S &Y |/ A
10 30 50 70 100

300

1000

Video drive voltage from raster cut-off

FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE.
GRID MODULATION.

La3, 04 10 |E=— A66-140x ]
(mA) 7.0} Cathode modulation
| 50} Va3, ga~20 1o 27.5kV llll
dl
| ?,
‘ 10 /
o7t F
05 4
-Raster cut-off «-200V | |
- L 1 Raster cut-off ==150V
03 [ H-Raster cut-off =-100V |
1 | LI-Raster cut-oft =-50V !
10 30 50 70 100 300 1000

Video drive voitage from raster cut-off

FINAL ANODE CURRENT PLOTTED AGAINST CATHODE -TO-GRID
VOLTAGE. CATHODE MODULATION

Mullard
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COLOUR TELEVISION ' -
coLc A66-140X

2
00 . AT ! o223
Va3, ga"20 1 27.5kV ] %
175 }
W
M rgb t + 1 t—+ P
O 1 17 T
150 < i amm—
v:x" 4 . = -1 1—{‘ jH —
~ : i ———
> 1 H . e—
Z = - - — <+ — 1 +— m—
< 128t S -
? A1 H | s
5 M ERSRBEsEsEE
o 1 !
i g i
2 1 -
17}
lg 75 - - 1
| {3
>U) a -
1 50 4
25 H

o} 100 200 300 400 500 600 700 800 900V01(V)

CUT-OFF DESIGN CHART
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TELEVISION TUBE A3l-120W

QUICK REFERENCE DATA

31cm (12in) rectangular direct viewing televisiontube with metal backed screen
and reinforced envelope. A separate safety screen is not required. Especially
for use in portable receivers with push-through presentation.

Deflection angle 110 deg
.Focusing Electrostatic

Light transmission 50 %
Maximum overall length 233 mm

This data should be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - TELEVISION PICTURE TUBES

HEATER
11
Vh v
Lh 75 mA

The maximum total deviation from the nominal heater voltage is 15%.

The deviation consists of 7% maximum continuous deviation, for example, due to
component spread and 10% maximum temporary deviation.

For supply direct from a battery, the heater voltage cycle must be within the limits
of the graph on page 10.

OPERATING CONDITIONS

\'A 11 kv
a2,ad
Vas (focus electrode) control range 0 to 350 \'
v 250 v
al
Vg for visual extinction of focused raster -35 to -69 v
*Vk for visual extinction of focused raster 32to 58 v

*For cathode meodulation, all voltages are measured with respect to grid.

SCREEN
Metal backed
Fluorescent colour White
Light transmission (approx.) 50 %
Useful screen area see page 7

- Mullard
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FOCUSING

Electrostatic

DEFLECTION
Magnetic
Diagonal deflection angle 110 deg
Horizontal deflection angle 99 deg
Vertical deflection angle 80 deg

The deflection coils should be designed sothat their internal contour is in accordance
with the reference line gauge shown on page 4.

CAPACITANCES
cg_ all 7.0 pF
ck-a.ll 3.0 pF
Caz’ ad-M 450 to 900 pF
caz’ ad-B 300 pF

EXTERNAL CONDUCTIVE COATING

This tubehas an external conductive coating, M, which must be connected to chassis,
and the capacitance of this coating to the final anode is used to provide smoothing
for the e.h.t. supply. The electrical connection to this coating must be made within
the area specified on the tube outline drawing.

RASTER CENTRING

See notes under this heading in 'General Operational Recommendations - Television
Picture Tubes’.

Centring magnet field intensity 0 to 800 A/m

Maximum distance of centre of
centring field from reference line 47 mm

Adjustment of the centring magnet should not be such that a general reduction in
brightness of the raster occurs.

REFERENCE LINE GAUGE see page 4
MOUNTING POSITION Any

The tube socket should not be rigidly mounted but should have flexible leads and be
allowed to move freely.

This tube is fitted with a pin protector in order to avoid damage to the glass base
due to bending of the base pins whilst handling the tube.

It is advisable to keep this pin protector on the base until it can be replaced by the
socket after the installation of the tube in any equipment.

Mullard
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TELEVISION TUBE A31-120W

RATINGS (DESIGN CENTRE SYSTEM unless otherwise stated)

va2,a4 max. (at Ia2,a4= 0) (see note 1) 12 kv
Va2,a 4 Tin. (absolute limit) 8.5 kv
+V _ max. 500 v
a3 :
-V . max. 50 v
a3
V ., max. 350 v
al
V . min. 200 v
al
-V, max. (see note 2 350 v
g(pl) ™2 ¢ )
-Vg max. (see note 3) 100 v
tlaa max. 25 HA
ﬂal max. 5.0 HA
Vh-k (cathode positive)
d.c. max. 110 v
pk max. 130 v
R _, max. 1.0 MQ
Zk—e max. (f=50Hz) 100 k@
R max. 1.5 MQ
g-k
Z, ) max. (f =50Hz) 500 Kk
Ry, p min. 2.0 Me
Notes

1. Adequate precautions should be taken to ensure that the receiver is protected
from damage which may be caused by a possible high voltage flashover within
the tube.

2. Maximum pulse duration 22% of one cycle with a maximum of 1.5ms.

3. The d.c. value of bias must not be such as to allow the grid to become positive
with respect to the cathode, except during the period immediately after switching
the receiver on or off when it may be allowed to rise to +2.0V. It is advisable to
limit the positive excursion of the video signal to +5V(pk) max. This may be
achieved automatically by the series connection of a 10kQ resistor.

4. The metal band must be earthed by means of the tag provided.
The mounting lugs will not necessarily be in electrical contact with the metal
band.
WEIGHT
Tube alone (approx.) 2.8 kg

Mullard
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y=0.022835 x2410.16

@127
@14.3
108.0
¢1o7.9 -
i 1
2048 !
50,38 r—¢45-26——f 6.35
_L_&;“L S __i_]
23.50 g
23.24 r 22.82 f
¥ 7.4 X
axis 6.35 [ 7] R
y T ; % 25 63.5
%\f}!’
s
{e]
pa |x A
Z38.1——=] |
20.97
— ~—Z20.90
All dimensions in mm D478

REFERENCE LINE GAUGE

Mullard
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TELEVISION TUBE

External

283 max-
2-7,23 Metal
’ band 8

conductive
coating (M) ./ £\=H!‘\4 I
\\ JI R63‘E L 7 l 1305
\ 99" % 1235
-"’I;%,/ / ) f f
67
{ I A 7 N
205 Ref line - _1 233
—f — —Je —A\p L — — — — — —3 — max
&
Determined by the plane of

the upper edge of the step
on the reference line gauge

End of closely
controlied zone

page 4, when the gauge is
resting on the cone.

222 max
2184
2154
26
16 /
s r——
T‘—— < 7~
LK /
412 p A
b ; N oA
<
Recessed cavity
connector CT8
a2 ,'a4. Q 60
*min.
All dimensions in mm.
: 209
-—J Neck Z 195
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Dimensions of metal band

321

a2,a4

4 holes @10

The mounting bolts
must lie within
circles of 7.0
centred on the

All

true geometric
position of these
holes

Pin dimensions as in B7G base

The centre of the socket must
allow entry of the pump stem

.

al 1
13 R
. max \JN\RLS max

@ 6.0 max

dimensions in mm D475

Mullard
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TELEVISION TUB

A31-120W

Dimensions of face

295 315.8

min 312, (bulb)

257

min
13
83 @ ® ®
P L0 ©
1 z S

128 195 min 2;
257 min - -
295 min Minimum useful screen

area of spherical face

R p—

Mould match line

1.0 m}n §

K

All dimensions in mm

T T R6.0

Rim detail

Mullard

One of the four lugs
may deviate 2mm max.
from the plane through
the other three lugs
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6 93eg MOZI-TCV

Section Nominal

distance
from

sectionl

1 0

2 5.0
3 10.0
4 15.0
8 20.0
6 25.0
7 30.0
8 35.0
9 40.0
10 45.0
11 50.0
12 55.0
13 59.6

DIMENSIONS FOR MAXIMUM CONE CONTOUR DRAWING (Page 8)

Distance from centre (max. values)

0 10° 20° 25° 30° 32%0 37°30' 40° 45° 50° 60° 70° 80° 90°
Long . Short
axis Diagonal axis
142.8 144.4 149.3 153.1 157.9 160.2 161.1 160.6 158.7 149.9 140.6 127.1 118.5 113.8 112.3

142.4 143.9 148.8 152.6 157.4 159.8 160.7 160.2 158.2 149.4 140.1 126.6 118.1 113.4 111.9
141.6 143.2 148.0 151.8 156.5 158.7 159.5 159.0 157.1 148.5 139.4 126.0 117.6 112.9 111.4
140.3 141.9 146.6 150.2 154.6 156.6 157.4 156.8 155.1 147.1 138.5 125.4 117.0 112.3 110.8
138.4 140.0 144.5 147.8 161.6 153.2 153.7 153.2 151.7 144.8 137.1 124.7 116.4 111.8 110.3
136.0 137.5 141.6 144.4 147.2 148.3 148.4 147.9 146.5 140.9 134.3 122.9 115.0 110.5 109.0
132.6 134.0 137.4 139.3 140.8 141.2 140.8 140.2 138.9 134.6 129.4 119.7 112.5 108.2 106.8
127.9 128.9 131.2 132.1 132.5 132.3 131.6 130.9 129.7 126.5 122.7 114.9 108.8 105.0 103.7
121.3 121.9 122.8 122.8 122.4 121.9 121.2 120.5 119.5 117.1 114.3 108.6 103.8 100.7 99.7
112.3 112.4 112.2 111.7 110.9 110.4 109.7 109.1 108.3 106.6 104.7 100.9 97.6 95.5 94.7
99.4 99.4 98.9 9Y8.5 97.9 97.5 97.1 96.8 96.3 95.4 94.4 92.4 90.7 89.5 89.1
85.9 85.6 84.9 84.4 84.0 83.8 83.5 83.3 83.1 82.7 82.4 81.9 81.6 81.5 8l1.5

72.2 72.0 71.7 71.4 171.2 1.1 71.0 71.0 170.9 70.8 70.7 70.6 70.7 170.8 70.9
All dimensions in mm

39N1 NOISIAIT3L
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TELEVISION TUBE A3l-120W
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TELEVISION TUBE A3l-120W

Vk-g A31-120 W 3936
(Cut-off) [TTTTIT L
(V) Cathode modulation
JTITITTITT
Va2 a4 8:5tol2 kv
100
80
NS
S
<
60 e +
e
40 -
o -
wed
oW [T
20
100 200 300 4 Va] K g(v)

LIMITS OF CATHODE-TO-GRID CUT-OFF VOLTAGE PLOTTED AGAINST
FIRBT ANODE-TO-GRID VOLTAGE. CATHODE MODULATION

Mullard
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TELEVISION TUBE A31-410W

QUICK REFERENCE DATA

3lcm (12in) rectangular direct viewing television tube. A separate safety
screen is not required. Especially for use in portable receivers with push-
through presentation.

A special feature of this tube is its short warm-up time.

Deflection angle 110 deg
Final accelerator voltage max. 15 kV
Neck diameter 20 mm
Light transmission 50 %
Maximum overall length 233 mm

A legible picture appears within 5 seconds (typ. )

This data should be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - TELEVISION PICTURE TUBES

HEATER
Vh 11 v
lh 140 mA
Cathode warm -up time (typ.) 5 s

OPERATING CONDITIONS

va2,a 4 12 kv
V33 (focus electrode) control range 0 to 350 v
v 250 v
al
Vg for visual extinction of focused raster } -35 to -69 \Y%
“Vk for visual extinction of focused raster 32 to 58 v

*For cathode modulation, all voltages are measured with respect to grid.

SCREEN
Metal backed
Fluorescent colour White
Light transmission (approx. ) 50 %
Useful screen area see page 7

Mullard
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FOCUSING

Electrostatic

DEFLECTION
Magnetie
Diagonal defleetion angle : 110 deg
Horizontal deflection angle 99 deg
Vertical deflection angle 80 deg

The defleetion eoils should be designed sothat theit internal contour is in atcordance
with the reference line gauge shown on page 4.

CAPACITANCES
€5 all 7.0 pF
Ck -ail 3.0 pF
42, a4-M 450 to 900 pF
az,24-B 150 PE

EXTERNAL CONDUCTIVE COATING
This tubé hasan external conductive coating, M, which mustbe connected to chassis,
and the capacitance of this coating to the final aniode is used to provide smoothing
for the . hit: supply. The electrical connection to this coating must be made within
the area specified on the tube outliné drawing.

RASTER CENTRING

See notes under this heading in'General Operational Recommendations - Television
Picture Tubes'.

' Centring magnet field intengity 0 to 800 A/m
Maximim distance of centre of

centring field from reference line 47 mm

Adjustment of thé centring magnet should not be such that a2 general reduction in
brightness of the rastet occurs.

REFERENCE LINE GAUGE see page 4
MOUNTING POSITION Any

The mbe socket should not be rigidily mounted but should have flexible leads and be
allowed to move freely.

This tube is fitted with a pin protector in order to avoid damage to the glass base
due to bending of the bage pins whilst handling the tube.

It is advisable to keep this pin protector on the base until it can be replaced by the
socket after the ihstallation of the tube in any equipment.

A31-4)0W Page 2



TELEVISION TUBE

RATINGS (DESIGN MAXIMUM SYSTEM)

A31-410W

VaZ,a4 max, (at [a2,a4=0) (see note 1) 13 kv
Vaz'u min, 8,8 kv
+V__ max. 500 v
a3
~Va3 max, 50 \Y
Val max. 330 v
Val min, 200 \Y%
‘vg(pk) max, (see note 2) 350 A"
~Vg max. (see note 3) 100 v
ﬂsS max, 25 HA
ilal max, 3.0 LA
Vh-k (cathode positive)
d. c. max. 110 \Y%
pk max, 130 A%
Rh-k max. 1.0 MQ
zk-e max. (f=50Hz) 100 kQ
Rg—k max, 1.5 MQ
Zg-k max. (f=50Hz) 500 kQ
RM B min, 2.0 Me
Notes

1

2

Weight

Adequate precautions should be taken to ensure that the receiver is protected
from damage which may be caused by a possible high voltage flashover within
the tube,

Maximum pulse duration 22% of one cycle with & maximum of 1. 5ms,

The d. c. value of bias must not be such as to allow the grid to become positive
with respect to the cathode, except during the period immediately after switching
the receiver on or off when it may be allowed to rise to +2. 0V. It ig advisable to
limit the positive excursion of the video signal to +5V(pk) max. This may be
achieved automatically by the series connection of a 10kQ resistor.

. The metal band must be earthed by means of the tag provided.

The mounting lugs will not necessarily be in electrical contact with the metal
band.

Tube alone (approx. ) 2,8 kg

Mullard
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GENERAL OPERATIONAL TELEVISION
RECOMMENDATIONS PICTURE TUBES

y=0.022835 x2+10.16

B127.
fo / @#114.3
/ g 108.0 |
/ 107.9 j

¥

[l
|
838 .
§ Refline __4|___

5 77
2079 4 2282 }
. ygxis?.S?! - A\ i
_i I 6.3% R25
t / / 63.5
° 2
ZL5-
]k
Z38.1— e
—= =833
All dimensions in mm D5122

REFERENCE LINE GAUGE

REFERENCE LINE GAUGE FOR MONOCHROME CATHODE RAY TUBES
HAVING 110° SCANNING ANGLES AND A NECK DIAMETER OF 20mm

Mullard
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TELEVISION TUBE A31-410W

283 max:
279.3
Metal
2763 ) band 8
External 10 min. /
conductive
coa tlng (M) | / I—\ ) l
\\ RGAéLS 1 r /, 4L 1305
Y
AN N 99" z4'2i=¥’ %8 1235
| 7 ) 87
-~ —_—r— _1
. 233
3?5_ _Ret _line \\ L - — — 3 — mox
25
Determined by the plane of End of closely 2
the upper edge of the step
on the rcfercgcc line gauge controlled zone
page 4, when the gauge is
resting on the cone.
222

2184 ]
2154
4

- —
2 N /
19.5 max. N\ /

f ~ g

[e]
L e
412 )
TN

Recessed cavity

connector CT8

a2, a4. 2 60

min.

All dimensions in mm.

——-l ' L—Ncck 2393 DS123

Mullard

A31-410W Page 5



Dimensions of metal band

. 4 holes @10

The mounting bolts
must lie within
circles of @7.0
centred on the
true geometric
position of these
holes

Pin dimensions as in B7G base

The centre of the socket must
allow entry of the pump stem

a2,a04
! a3
g al 1‘3 —
max R1.5 max
:! ’ L—Q) 6.0 max
K h h
All dimensions in mm D475

Mullard
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TELEVISION TUBE A31-410W

Dimensions of face

295  315.8
min  312.8 (bulb)

min 1
13
83 @ ® ®
i +©@ & |
Pt L 2 54‘7
18.9 . .
15.9 . 195 min . 27
257 min - -
295 min Minimum usetul screen

area of spherical face

QJ_‘— 295 min

. match line

25.6 6.0
10 min

'

All dimensions in mm

\

R6.0
One of the four lugs

may deviate 2mm max.
from the plane through

the other three lugs
Rim detail

Muliard
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6 988d MOTH-TEV

PJejinN

Section Nominal

10

11

12

13

distance
from
section 1
0
5.0
10,0
15.0

20.0

30.0
35.0
40.0
45.0
50.0
55.0

59.6

o°
Long
axis
142, 8
142, 4
141.6
140.3
138.4
136.0
132.6
127.9
121.3
112.3
99. 4
85.9

72.2

DIMENSIONS FOR MAXIMUM CONE CONTOUR DRAWING (page 8)

Distance from centre (max. values)

(o} (4] 0

10 20° 25 °

30

144.4 149.3 153.1 157.9
143.9 148.8 152.6 157.4
143.2 148.0 151.8 156.5
141.9 146,6 150.2 154.6
140.0 144.5 147.8 151.6
137.5 141.6 144.4 147.2
134.0 137.4 139.3 140.8
128.9 131.2 132.1 132.5
121.9 122.8 122.8 122.4
112.4 112.2 111.7 110.9

99.4 98,9 98,5 97.9

85.6 84,9 84.4 84.0

72.0 71.7 7.4 7.2

32°30' 37°30"
Diagonal

160.2 161.1 160.6
159.8 160.7 160.2
158.7 159.5 159.0
156.6 157.4 156.8
153.2 153.7 153.2
148.3 148.4 '147.9
141.2 140.8 140.2
132.3 131.6 130.9
121.9 121.2 120.5

110.4 109.7 109.1

40°

158.7
158.2
157.1
155.1
151.7
146.5
138.9
129.7
119.5

108.3

o (o

45° 50 °

60

149.9 140.6 127.1
149.4 140.1 126.6
148.5 139.4 126.0
147.1 138.5 125.4
144.8 137.1 124.7
140.9 134.3 122.9
134.6 129.4 119.7
126.5 122.7 114.9
117.1 114.3 108.6

106.6 104.7 100.9

97.5 97.1 96.8 96.3 95.4 94.4 92.4

83.8 83.5 83.3

83.1

82.7 82.4 8l.9

71.1 71.0 7.0 70.9 70.8 70.7 70.6

All dimensions in mm

70°

118.5

118.1

117.6

117.0

116. 4

115.0

112, 5

108.8

103. 8

97.6

90.7

81.6

70. 7

80

113. 8

113.4

112.9

112.3

111.8

110. 5

108. 2

105.0

100. 7

95.5

89.5

81.5

70. 8

112.3
111.9
111.4
110. 8
110.3
109.0
106.8
103.7
99.7
94.7
89.1
81.5

70.9
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D4663

1 T | R
az,a4 Cathode modulation
{mA) | [
Vaz,as = 12kV

Val.g= 250V

1.2

o[

s\
NEA

NIEAN

0.2 \\
| N

N

0 10 20 30 40V (V)

FINAL ANODE CURRENT PLOTTED AGAINST CATHODE -TO-GRID
VOLTAGE. CATHODE MODULATION

Mullard
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TELEVISION TUBE A31-410W

R . _ D4664
Ve [TTTTT T T -
(Cut=off)} | | | | | | Cathode modulation

AL I IHEERE

| V2,94 =12kV
100 |-
80 p—p
S =
60 + é,\“‘\
‘ 3 -
@0 "

LIMITS OF CATHODE -TO -GRID CUT -OFF VOLTAGE PLOTTED AGAINST
FIRST ANODE -TO -GRID VOLTAGE. CATHODE MODULATION
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DLE62

Grid modulation a2,a4
L (mA)
Vaz,as = 12kV
Vai = 250V
1.2

0.6
/ / 0.4
4
/ 0.2
L~ .
Vg \ =40 -30 -20 -10 0

FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE
GRID MODULATION

Mullard
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TELEVISION TUBE A44-120W (R

QUICK REFERENCE DATA

44cm (17in) direct viewing television tube with metal backed screen
and reinforced envelope. A separate safety screen is not required.
Suitable for use in receivers with push-through presentation. This
tube is fitted with a ring trip base.

Deflection angle . 110 deg
Focusing Electrostatic
Light transmission 48 %
Maximum overall length 291 mm

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TELEVISION PICTURE TUBES

HEATER
Suitable for series or parallel operation
Vh 6.3 \%
Hl 300 mA

The limits of heater voltage and current are contained in 'General
Operational Recommendations - Television Picture Tubes'.

Note - applies to series operation only

The surge heater voltage must not exceed 9.5V r.m.s. when the supply is
switchedon. A current limiting device may be necessary in the circuit, to
ensure that this voltage is not exceeded. .

OPERATING CONDITIONS

v a2, a4 18 kV
v a3 (focus electrode control range) 0 to 400 v
v 400 v
al
Vg for visual extinction of focused raster -40 to -77 v
*Vk for visual extinction of focused raster 36 to 66 v

*For cathode modulation, all voltages are measured with respect to the grid.

SCREEN (Metal backed)

Fluorescent colour White
Light transmission 48 %
Useful screen area See page 6

Mullard
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FOCUSING (Electrostatic)

The range of focus voltage shown in 'Operating Conditions' results in opti-
mum overall focus at a beam current of 250uA.

DEFLECTION (Magnetic)

Diagonal deflection angle 110 deg
Horizontal deflection angle 100 deg
Vertical deflection angle 83 deg
CAPACITANCES
Cg- all 7.0 pF
) all 5.0 pF
ca2,a4—M 700 to 1300 pF
c a2, 24-B 200 pF

EXTERNAL CONDUCTIVE COATING

This tube has an external conductive coating, M, and in accordance with
the General Operational Recommendations this should be connected directly
to pin 5 and not to chassis. The electrical connection to this coating must
be made within the area specified onthetube outline drawing. The capaci-
tance of this coatingto the final anode is used to provide smoothingfor the
e.h.t. supply.

RING TRAP

For flashover protection of the receiver, parallel spark gaps are included
for all the electrodes in the base of this tube, and the common connection
is made to pin 5. These spark gaps are intended as part of a system for
full flashover protection. A direct connection must always be made from
pin 5 to chassis, and the external conductive coating returned to chassis
only via pin 5, using short leads. Any electrode supplied directly from a
high energy source (such as the h.t. line) should be provided with a series
resistor.

RASTER CENTRING

See note under this heading in 'General Operational Recommendations -
Television Picture Tubes'.

Centring magnet field intensity 0 to 800 A/m

Maximum distance between centre of
centring field and reference line 57 mm

Adjustment of the centring magnet should not be suchthat ageneral reduc-
tion in brightness of the raster occurs.

REFERENCE LINE GAUGE

J.E.D.E.C. 126. For details see 'General Operational Recommendations-
Television Picture Tubes'.

Mullard
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TELEVISION TUBE A44-120W/R

MOUNTING POSITION

Any. The tube socket should not be rigidly mounted but should have flex?

ible leads and be allowed to move freely. The bottom circumference of the

base shell will fall within a circle of 40mm diameter which is centred on
_ the perpendicular from the centre of the face.

This tube is fitted with a pin protector in order to avoid damage to the
glass base due to bending of the basg pins whilst handling the tube.

Itis advisable to keep this pin protector on the base until it can be replaced
by the socket after installation of the tube in any equipment.

RATINGS (DESIGN CENTRE SYSTEM)

vaz,a4 max. (at Iaz,a4=0) (see note 1) 18 kv
i va2,a.4 min, 13 kv
+V _ max. 1.0 kv

\ a3
“ -V a3 max. 500 v
Val max. . 700 v
| Vv, min. 350 v
-v max. (see note 2 400 v

g(pk) ¢ )

—Vg max, (see note 3) 150 \%
*Ia3 max. 25 HA
*Ial max. 5 HA

Vh-k (see note 4)
Cathode positive

d.c. max. 250 \%
pk max. 300 v
Cathode negative
d.c. max. 135 v
pk max, 180 v
Rh-k max 1.0 MQ
Z,_, max. (f=50Hz) 100 kQ
R _k max 1.5 MQ
Z__ . max. (f=50Hz) 500 kQ

Ml..l||ar d A44-120W/R Page 3



NOTES

1. Adequate precautions should be taken to ensure that the receiveris pro-
tected from damage which may be caused by a possible high voltage
flashover within the cathode ray tube.

2, Maximum pulse duration 22% of one cycle with a maximum of 1.5ms.

3. The d.c. value of bias must not be such as to allow the grid to become
positive with respect to the cathode, except during the period immedi-
ately after switching the receiver on or off when it may be allowed to
rise to +2V,

It is advisable to limit the positive excursion of the video signal to
+ 5V (pk) max . This may be achieved automatically by the series connec-
tion of a 10kQ resistor.

4. During an equipment warm-up period not exceeding 15 seconds 'V,
max. (cathode positive) is allowed to rise to 410V. Between 15 and 45
seconds after switching on, a decrease in V},_ max. (cathode positive)
tive) proportional with time from 410V to 250V is permissible.

5. The metal band (B) should be connected directly to the chassis in an
a.c.receiver operating from an isolating transformer, or via a suitable
leakage path in an a.c./d.c. receiver, for example 2.0M%Q,

The mounting lugs will be in electrical contact with the metal band.

WARNING

X-ray shielding is advisable to give protection against possible danger of
personal injury arising from prolonged exposure at close range to this tube
when operated above 18kV.

WEIGHT
Tube alone (approx.) 5.5 kg

Mu“ard A44-120W/R Page 4



TELEVISION TUBE

A44-120W/R

Metal band B

External conductive

coating M

e
44-5
¢ 81

Detarmined by tha plane

of the upper adga of the
step on the reference line
gauge JEDEC 126 when the
Qouge Is resting on the cone

Eng of closely
controlied zone

174-3
.
48min
328 }
) max
_Rathne "4 .

N

.
N

- Mullard

All dimensions in mm
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270
min

Useful screen
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shaded.

Bulb dimensions All dimensions in mm
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TELEVISION TUBE

389
max
—
% ﬁé)
Anode
T
I
%O”? .sadc m3 3,(
9 Q) 1

fo 379mox.'—ko1

A44-120W/R

Maximum radii of the
outside of the tension
band = nominal bulb radius+4-0

e Soge o
31»5 _ 6R
4 13min Y
l 18120 o w70 } PR AE—
R~/
401293
521 ’/'
- The location of
J points XYZ ore

143-3 +3-.0

o shown on the
to Ref. line bulb dimansions

drawing.
1 Ong of the four (ugs may deviate

2mm max from the plane through
the other three lgs

Cemant

Mullard

All dimensions in mm
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MAXIMUM CONE CONTOURS
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Piejiniy

6 @3ed U/MOZ1-¥HV

Section

Nominal 0
distance Long
from point "Z" axis

128 60.0
117.3 95.9
107.3 118.1
97.3 135.0
87.3 149.5
77.3 162.5
67.3 172.5
57.3 179.1

60.

95.

117.

136.

151.

164

174.

183.

DIMENSIONS FOR MAXIMUM CONE CONTOUR DRAWING (Page 8)

10°

0

2

8

1

1

.0

20°

60.0

93.0

118.3

138.3

155.1

168.8

180.1

189.3

Distance from centre (max. values)

30° 33%0"

60.0 60.0

92.3 92.1
118.3 118.6
139.9 141.0
159.1 161.3
176.0 179.0
190.0 19%4.1

201.1 207.4

36°30"
Diagonal

60.0

92.1
119.2
141.6
162.0
179.5
196.3

210.9

40°

60.0

92.3

117.8

141.1

161.5

178.0

194.9

206.1

All dimensions in millimetres

44°

60.0

92.6
117.17
138.5
157.5
173.5
186.8

196.0

m
50°  60° 70° 80° 90° -
Short m
axis <
-
60.0 60.0 60.0 60.0 60.0 wn
-
93.1 93.8 94.6 94.9 95.1 o
117.2 115.5 113.3 111.2 109.8 4
135.4 130.5 125.6 121.8 120.8 2
151.0 142.0 135.8 130.8 129.5 o)
' m
163.4 150.8 143.3 138.3 136.4
174.5 159.1 149.3 143.9 141.7
182.8 165.5 154.0 147.9 145.6 o
L]
N
3
=

T



22
30— f—14— Hole @ 3.0
+0-3 for earth connection
to rimband.
. 1 575
T
( ’r- "'\/ A ?
! \
*29 4. t—— L
l e J \ ‘

* Minimum space to be
reserved for mounting lug

=33 Mounting lug

88162

F————BGB-S

J4A
N
(T
-

4
! The bolts to be used for mounting ' @
the tubes must be within the
circles of 7-5mm diameter
shown in the template drawing.

2885

Template for mounting bolts |

All dimensions in mm
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TELEVISION TUBE A44-120W/R

A%4-120W/R - TT1 faz . as
T (mA)
Grid modulation
EEREEEEE
A =
V7.4 - 13 t0 SKV
25
2.0
§ 5
L]
5
N
S
y o
7
05
v,
)
Vg (V) -60 -40 -20 0

FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE.
GRID MODULATION
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T o4 I Ad4-120W/R HH- B4979
(m:A) TTTTITT
Cathode modulation
JI T T TTITTTT
.Va_z’&4 =13to18kV ] | |
|
2:5
[ -
—
A
| el
— |
20
L L1 [ |
T /
1
(B
£ |
[ ] N
)
-0 ”iB%
Aad
\Vi
\ \
‘ A \
05
|
(o]
o 20 40 60 Vi (V)

FINAL ANODE CURRENT PLOTTED AGAINST CATHODE-TO-GRID VOLTAGE
CATHODE MODULATION
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TELEVISION TUBE  A44-120W/R

Vi-g H as4-120w/RH 84977
(cut-oft) :
(\"2] 1+—~ Cathode modulation
=13 to 18kV
v 22 a 4? to 18 ‘
120
100 ™
(‘\\@
()
Sy
80
60|
N
&\o
J‘é
VO
40|
20
200 400 600 800_ Vm-g V)

LIMITS OF CATHODE-TO-GRID CUT-OFF VOLTAGE PIJO'I"_I‘ED AGAINST
FIRST ANODE-TO-GRID VOLTAGE. :
CATHODE MODULATION

Mullard
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Vg A44-120W/R o
(cut-off) TTITT111
) Grid modulation
3 TTT 1111
a2, a4 = 13 to 18KV
-120
1
i
-100 A
-80
-60
-40
-20

200 400 600 800 Vyulv)

LIMITS OF GRID CUT-OFF VOLTAGE PLOTTED AGAINST
FIRST ANODE VOLTAGE, GRID MODULATION
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TELEVISION TUBE A50-120W/R

QUICK REFERENCE DATA

50cm (20in) direct viewing television tube with metal backed screen
and reinforced envelope. A separate safety screen is not required.
Suitable for use in receivers with push~through presentation. This
tube is fitted with a ring trap base:

Deflection angle 110 deg
Focusing Electrostatic
[ Light transmission (approx.) - : 45 %
‘ Maximum overall length 319 mm

‘ This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TELEVISION PICTURE TUBES

HEATER
Suitable for series or parallel operation
vh 6.3 v
l'h 300 mA

‘ The limits of heater voltage and current are contained in 'General
Operational Recommendations - Television Picture Tubes'.

Note - applies to series operation only

The surge heater voltage must not exceed 9.5V r.m.s. when the supply is
switchedon. A current limiting device may be necessary in the circuit, to
ensure that this voltage is not exceeded.

OPERATING CONDITIONS

A\ a2, a4 20 20 kv

\'4 23 (focus electrode control range) 0 to 400 0to400 V

\'4 400 500 V
al .

Vg for visual extinction of focused raster -40 to -77 -50to-93 V
*Vk for visual extinction of focused raster 36to 66 45to 80 V

*For cathode modulation, all voltages are measured with respect to the
grid.

SCREEN (Metal backed)

Fluorescent colour White
Light transmission (approx.) 45 %
‘ Useful screen area See page 6

Mutiard
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FOCUSING (Electrostatic}

The range of focus voltage shown in 'Operating Conditions' results in opti-
mum overall focus at a beam current of 250pA. In general, acceptable
resolution will be obtained with a fixed focus voltage.

DEFLECTION (Magnetic)

Diagonal deflection angle 110 deg
Horizontal deflection angle ) 98 deg
Vertical deflection angle ' - 81 . deg

The deflection coils should be designed to prov1de a pull-back of 4 Omm
on a nominal tube.

CAPACITANCES
Cg-all 7.0 PF
®k-all 5.0 PF
®a2, a4-M 850 to 1300 pF <—
€a2,a4-B 500 PF

EXTERNAL CONDUCTIVE COATING

This tube has an external conductive coating, M, and in accordance with
the General Operational Recommendations this should be connected directly
to pin 5 and not to chassis. The electrical connection to this coating must
be made within the area specified onthe tube outline drawing. The capaci-
.tance of this coating to the final anode is used to provide smoothingfor the
e.h.t. supply. ' ’

.RING TRAP

Forflashover protection of the receiver, parallel spark gaps are included
for all the electrodes in the base of this tube, and the common connection
is made to pin 5. These spark gaps are intended as part of a system for
full flashover protection. A direct connection must always be made from
pin 5 to chassis, and the external conductive coating returned to chassis
only via pin 5, using short leads. Any electrode supplied directly from a
high energy source (such as the h.t. line) should be provided with a series
resistor. .

RASTER CENTRING

See note under this heading in 'General Operational Recommendations -
Television Picture Tubes'.

Centring magnet field intensity . ) 0 to 800 A/m

Maximum distance of centre of
centring field from reference line 57 mm

. Adjustment of the centring magnet should not be suchthat ageneral reduc-
tion in brightness of the raster occurs.

REFERENCE LINE GAUGE

J.E.D.E.C, 126. For details see 'General Operational Recommendations-
Television Picture Tubes'.

A50-120W/R Page 2




TELEVISION TUBE A50-120W/R

MOUNTING POSITION

Any. The tube socket should not be rigidly mounted but should have flex-
ible leads and be allowed to move freely. The bottom circumference of the
base shell will fall within a circle of 40mm diameter which is centred on
the perpendicular from the centre of the face.

This tube is fitted with a pin protector in order to avoid damage to the
glass base due to bending of the base pins whilst handling the tube. )

It is advisable to keep this pin protector on the base until it can be replaced
by the socket after installation of the tube in any equipment.

RATINGS (DESIGN CENTRE SYSTEM)

v . . = 0
v a2, a4 max. (at I a4 0) (see note 1) 2 kv
v ‘min, 1
a2,a4 IO 3 kv
+
Vas max. 1.0 kv
-V __ max. 500 v
a3
val max. ) 700 v
V_ . min. 350 v
al
-v max. (see note 2 400 v
g(pk) ¢ ote 2)
—Vg max. (see note 3) 150 v
+
1 a3 max. 25 HA
t[al max. 5 pA

Vh—k (see note 4)
Cathode positive

d.c. max. 250 v
pk max. 300 v
Cathode negative
d.c. max. 135 v
pk max. 180 v
Ry max 1.0 MQ
Z _e MAX. (f=50Hz) 100 kQ
R _i Max 1.5 MQ
Zg—‘k max. (f=50Hz) 500 kQ

Mullard
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NOTES
1.

Adequate precautions should be taken to ensure that the receiver is pro-
tected from damage which may be caused by a possible high voltage flash-
over within the cathode ray tube.

Maximum pulse duration 22% of one cycle with a maximum of 1.5ms.

The d.c. value of bias must not be such as to allow the grid to become
positive with respect to the cathode, except during the period immediately
after switching the receiver on or off when it may be allowed to rise to
+2V, ‘

It is advisable to limit the positive excursion of the video signal to +5V (pk)
max. This may be achieved automatically by the series connection of a
10kQ resistor.

During an equipment warm-up period not exceeding 15 seconds Vh-k
max. (cathode positive) is allowed to rise to 410V. Between 15 and 45
seconds after switchingon, adecreasein Vj _, max. (cathode positive)
proportional with time from 410V to 250V is permissible.

The metal band (B) should be connected directly to the chassis inana.c.
receiver operating from an isolating transformer, or viaa suitable leak-
age path in an a.c./d.c. receiver, for example 2.0MQ.

The mounting lugs will be in electrical contact with the metal band.

WARNING

X-ray shielding is advisable to give protection against possible danger of
personal injury arising from prolonged exposure at close range to this tube
when operated above 20kV.

WEIGHT

Tube alone (approx.) 8.5 kg

Mu“ard A50-120W/R Page 4



TELEVISION TUBE A50-120W /R

i 434 max
— 42582 o

(buib)

Meatal band B 941R | \
I N |
VI I N7
External conductiva . o8’ @:
coating M 11 25)2-5
5
% / // i 8 3125
4 min !
445 | 32 +65
P81 " Ret hna max
Detarminad by the plone . End of closely '

of the upper adge of the
step on the reference kna
gauge JEDEC 126 when the
gauge is resting on the cone

controlled zone

351 Max. ——————=f

341-5t2
(bulb)
941R
L AN >
) Nef cT
.
ot S . a2, a4
min
+1-07 ] L
Neck dia 28‘6—0'8 e —— All dimansions in mm

— Mullard
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308
min.

394min

Bulb dimensions

a2,04

1
B8H Base

Useful screen
area shown
shaded.

All dimensions in mm

a3

Kk h

Mullard
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TELEVISION TUBE A50-120W /(R

Maximum radii of the
outside of tension band
=nominal bulb radius +4

* The clip is located
within these dimensions.
Total thickness of
rimband, tension bond
and clip = 8 max.

Centre of
screen

P 1
[] ’
T \
£25 clip”) 6 min
295 o\ (straight
*1.0 2 v B © portion)
' (W
1 = '
}_ﬁ {_L \X\A
52 i lt, - Cement
max Eﬂ B
1723 :
*32 One of the four lugs may devicte l
to 2mm max from the plane through the other three lugs
Ref.line .
’*Dastancc tfrom point Z to any metal parts
¥ All dimensions in mm
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175.5max
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6 93ed ¥/M021-0SV

pIejinpy

DIMENSIONS FOR MAXIMUM CONE CONTOUR DRAWING (Page 8)

. Distance from centre (max. values) .

Section  Section 0° 10°  20°  25°  30° 32%30 3630’ 40° 45  s0°  60°
distance Long Diagonal
from point "Z" axis

1 1567.2 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 69.0 89.0
2 147.2 109.2 107.8 107.1 1068.4 106.0 105.9 105.5 105.0 104.6 103.9 102.8
3 137.2 136.7 134.6 133.7 133.0 132,3 131.8 130.7 129.3 127.5 125.3 121.9
4 127.2 157.2 156.6 155.7 154.8 153.8 163.0 151.5 150 147.5 144.7 138.7
5 117.2 174.2 174.0 174.4 174.3 173.4 172.8 171.0 169.3 165.7 160.8 152.0
6 107.2 185.8 186.3° 188.4 180.0 191.2 191.2 189.6 186.7 181.7 174.7 163.2
1 97.2 194.5 195.7 202.2 203.8 206.9 207.3 206.4 203.5 196.4 187.4 173.0
8 87.2 201.7 203.8 210.2 215.4 220.6 222.1 222.2 218.8 210.5 198.8 181.2
9 17.2 208.2 210.6 218.5 224.8 231.4 234.8 236.5 233.5 222.2 208.5 188.5
10 67.2 213.1 215.9 225.2 231.9 239.8 . 244.3 248.5 244.8 230.3 216.0 184.7
1 57.2 216.8 219.0 228.2 235.4 244.5 249.6 253.7 2560.2 235.7 220.5 198.6
12 49.3 217.0 219.8 229.3 236.6 246,0 251.2 264.5 261.7 237.2 222,0 199.6

All dimensions in mm.

70

89.0
102.6
120.7
134.9
146.5
166.0
163.5
170.3
176.6
181.6
184.8
185.6

(-

80

89.
102.
120.
133.
143.
151.
158.
164,
168.
174.
1717.
171.

0
8
2
4

® N VO N e =

90°

Short

89.0
103.4
120.2
132.
142.
150.
156.
162,
167.
172.
174.
175.

N a3 ©O ® a9 oW

3E9NL NOISIAITIL

4/ MOT1-0SY



le———23————«| Hole @ 3.0 for earth
connection to rimband

3~o—ﬁ 12
03
. #8.0
i J
35 12.5- H 12
| \\ /’ iO'3
[ =t \ |

Mounting Ilug \

Minimum space to be reserved for mounting lug=39

414 _————-H

oy
g ores

The bolts to be used for mounting 280
the tubes must be within the
circles of 80mm diameter
shown in the template drawing.

331

" ] ~

! Template for mounting boits |

All dimensions in mm
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TELEVISION TUBE

A50-120W/R

8322

A50-120W/R

mERERN

Grid modulation

IINEER

Va2 , a4 =13 to 20kv

v

" =3

4QDV

Vg ) -60 —-40

FINAL ANODE CURRENT PLO’I‘TED AGAINST GRID VOLTAGE,
GRID MODULATION,

Mullard

-20

(o}

laz,a4q
(mA)

2:5

2:0

0-5
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86321)

T
1a2,04 A50-120W/R {

A [TTTTTT]

Cathode modulation

LTI TTTTTITTIL

Vaz,a4='3 to 20kv

23

sl

05

o 20 40 60 (V)

FINAL ANODE CURRENT PLOTTED AGAINST CATHODE-TO-GRID
VOLTAGE. CATHODE MODULATION.
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TELEVISION TUBE A50-120W/R

Vk-g L aso-120w/R - 86323
(cut-off) 1 L1
7 .
) Cathode modulation

Va2,a4 =13 to20kv

120

100

80|

60|

200 400 600 800 Var-g V)

LIMITS OF CATHODE-TO~GRID CUT-OFF VOLTAGE PLOTTED
AGAINST FIRST ANODE-TO-GRID VOLTAGE.
CATHODE MODULATION

Mullard
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Yo A50-120W/R 88320
(cut-off) [TITTI]
) Grid modulation
[TTITTTTI
Vag, agq = I3 to20kV|
-120
-100
$
-80
-60
4 L
A\
\\6‘
_40 )
T
-20
200 400 600 800 Vg (V)

LIMITS OF GRID CUT-OFF VOLTAGE PLOTTED AGAINST
FIRST ANODE VOLTAGE. GRID MODULATION
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TELEVISION TUBE A61-120W/R

QUICK REFERENCE DATA

61 cm (24in)direct viewing television tube with metal backed screen
and reinforced envelope. A separate safety screen is not required.
Suitable for use in receivers with push-through presentation. This
tube is fitted with a ring trap base.

Deflection angle 110 deg

Focusing Electrostatic
Light transmission (approx.) 42 %
Maximum overall length 370 mm

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TELEVISION PICTURE TUBES

HEATER
Suitable for series or pgrallel operation

Vh 6.3 v

Ih 300 mA

The limits of heater voltage and current are contained in 'General Operational
Recommendations - Television Picture Tubes.

Note - applies to series operation only

The surge heater voltage must not exceed 3.5V r.m.s. when the supply is
switched on. A current limiting device may be necessary in the circuit, to
ensure that this voltage is not exceeded.

OPERATING CONDITIONS

Vaz +aq - 20 20 kv
Vz‘13 (focus electrode control range) 0 to 400 0 to 400
v 400 500 \'%
al
Vg for visual extinction of focused raster -40to ~77 -50to -93 V
‘Vk for visual extinction of focused raster 36 to 66 45t0 80 V

*For cathode modulation, all voltages are measured with respect to the
grid.

SCREEN (metal backed)

Fluorescent colour White
Light transmisasion (approx.) 42 %
Useful screen area See page 6

Mullard
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FOCUSING (Electrostatic)

The range of focus voltage shown in 'Operating Conditions' results in opti-
mum overall focus at a beam current at 250uA.

DEFLECTION (Magnetic)

Diagonal deflection angle 110 deg
Horizontal deflection angle 98 deg
Vertical deflection angle 81 deg

The deflection coils should be designed to provide a pull-back of 4.0mm on
a nominal tube.

CAPACITANCES
cg—all 7.0 pF
Cx-all 5.0 PF
Ca2+aq-M 1500 to 2300 pF<—
0
Caz+a4-B 60 PF

EXTERNAL CONDUCTIVE COATING

This tube has an external conductive coating, M, and in accordance with
the General Operating Recommendations this should be connected directly
to pin 5 and not to chassis. The electrical connection to this coating must
be made within the area specified on the tube outline drawing. The capaci-
tance of this coating to the final anode is used to provide smoothing for the
e.h.t. supply.

RING TRAP

For flashover protection of the receiver, parallel spark gaps are included
for all the electrodes in the base of this tube, and the common connection
is made to pin 5. These spark gaps are intended as part of a system for
full flashover protection. A direct connection must always be made from
pin 5 to chassis, and the external conductive coating returned to chassis
only via pin 5, using short leads. Any electrode supplied directly from a
high energy source (such as the h.t. line) should be provided with a series
resistor.

RASTER CENTRING

See note under this heading in 'General Operational Recommendations -
Television Picture Tubes'.

Centring magnet field intensity . 0 to 800 A/m

Maximum distance of centre of
‘centring field from reference line 57 mm

Adjustment of the centring magnet should not be such that a general reduc-
tion in the brightness of the raster occurs.

REFERENCE LINE GAUGE

J.E.D.E.C. 126. For details see 'General Operational Recommendations-
Television Picture Tubes'.

Mullard
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TELEVISION TUBE A61-120W/R

MOUNTING POSITION

Any. The tube socket should net be rigidly mounted but should have flex-
ible leads and be allowed to move freely. The bottom circumference of the
base shell will fall within a circle of: 40mm diameter which is centred on
the perpendicular from the centre of the face.

This tube is fitted with a pin.protector in order to avoid damage to the
glass base due to bending of the base pins whilst handling the tube.

It is advisable to keep this pin protectoron the base until it can be replaced
by the socket after installation of the tube in any equipment.

RATINGS (DESIGN CENTRE SYSTEM)

v32+a4 max. (at la2+a4 =0) (see note 1) 20 kV '
va2+a4 min. 13 kv
+V __ max. 1.0 kv
a3
-V__ max. 500 v
a3
V_ . max. 700 v
al
V_. min. 350 v
al
~-v max. (see note 2 400 v
g(pk)- ¢ )
-Vg max. (see note 3) 150 v
tlas max. 25 HA
ﬂal max. S HA

vh-k (see note 4)
Cathode positive

d.c. max. 250 ‘ v
pk.max. 300 v
Cathode negative
d.c. max. 135 \4
pk max. 180 \%
Rh max. 1.0 MQ
Z o Max. (f=50Hz) 100 kQ
R kma.x. 1.5 MQ
4 g-k max. (f=50Hz) 500 k2

Mullard
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NOTES
1.

wn
.

Adequate precautions should be taken to ensure that the receiver is pro-
tected from damage which may be caused by a possible high voltage flash-
over within the cathode ray tube.

Maximum pulse duration 22% of one cycle with a maximum of 1.5ms.

The d.c. value of bias must not be such as to allow the grid to become
positive with respect to the cathode, exceptduringthe period immediately
after switching the receiver on or off when it may be allowed to rise to
+2V,

It is advisable to limit the positive excursion of the video signal to +5V (pk)
max. This may be achieved automatically by the series connection of a
10kQ resistor.

Duringan equipment warm-up period not exceeding 15 seconds V), .
max. (cathode positive) is allowed to rise to 410V. Between 15 and 45
seconds after switchingon, adecreasein V}_;, max. (cathode positive)
proportional with time from 410V to 250V is permissible.

The metal band (B) should be connected directly to the chassis in an a.c.
receiver operating from an isolating transformer, or viaa suitable leak-
age path in an a.c./d.c. receiver, for example 2.0MQ.

The mounting lugs will be in electrical contact with the metal band.

WARNING

X-ray shielding is advisable to give protection against possible danger of
personal injury arising from prolonged exposure at close range to this tube
when operated above 20kV.

WEIGHT

Tube alone (approx.) ) 13.5 kg

Mullard
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TELEVISION TUBE A61-120W/R

519°5max o
e— 51252 =

(bulb)

Metal band a\
e T 252.1
1 +5.2
y 100 362
58 L) +8
110 ‘% - - " 40max
. 181 . i ~ | _Raetlina Y . .
Detarminad by the plane | End of closely
of the upper edge of the controlled zone
step on tha refergnce ling
gauge JEDEC. 126 when the
gouge is resting on the cone t
|
|
416 5max -———=
40952  _
( buib )
Recossed cavity -~ /\ // a2+ad
connector CT8 130|
min|
1.07 . . .
Neck dia 286 t‘o-a ? All dimensions in mm

Mullard
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231M1R Useful screen

area shown
shaded.
t
481min, ————e=
Bulb dimensions All dimensions in mm

Mullard
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TELEVISION TUBE

)
%
N
@r ﬂ\’@
419
max
&L le
] Dimensions of
metal band
523 max.
612max ———==
B [,3'
‘.4;" 255410 Wmin| || OR
t T A .
24 f 2| 525
bl 1

+3-2 to max g /

Ref. ine 25 '}‘_12
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2mm max from tha plana through
tha other three iugs
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> } 10 /
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2093 ULM_ B
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Section

®W. 0 =3 H © o N -

e e e e
[ T TR U

Nominal
distance
from point '2'

194.5
184.5
174.5
164.5
154.5
144.5
134.5
124.5
114.5
104.5

94.5

84.5

14.5

64.5

00

long
axis

72.9
104.4
134.3
160.;
178.7
193.3
205.7
216.8
226.9
236.0
243.17
250.0
255.0
258.5

DIMENSIONS FOR MAXIMUM CONE CONTOUR DRAWING

10°

72.4
102.6

131.5

157.1
176.9
193.0
206.5
212.5
229.2
238.7
246.8
253.4
258.5
262.0

20°

7.6

99.4
126.5
151.1
172.7
191.4
207.6
222.1
235.0
246.3
255.8
263.5
269.3
273.1

Distance from centre (maximum values)

T 25%  30°

7.1 70.7 170.5
97.8 96.5 96.0
124.2 122.1 121.2
148.1 145.3 144.0
170.1 167.5 166.1
189.9 187.8 186.6
207.5 206.4 205.5
223.5 223.8 223.4
238.0 240.C 240.3
250.9 254.9 256.1
262.0 268.1 270.6
270.9 279.3 283.5
2717.6 288.0 293.9
1281.9 293.2 300,0

diagonal

70.3

95.2
119.9
142.2
164.0
184.4
203.4
221.5
238.8
255.4
271.0
285.5
298.0
305.4

32°30 36°34' 37%0°

70.2

95.0
119.6
141.8
163.5
183.9
202.8
220.9
238.2
254.7
270.3
284.8
297.6
305.1

All dimensions in millimetres

400

70.2

94.7
119.0
140.8
162.3
182.4
201.0
218.9
235.9
252.1
267.4
281.6
294.1
301.5

45°

70.0

94.2
118.0
139.2
159.9
179.2
196.9
213.6
229.0
243.2
256.0
267.2
216.2
281.6

50°

70.0

94.0
117.4
137.9
157.8
175.9
192.2
207. 2

220.7

232.7
243.1
251.8
258.5
262.7

60°

70°

“80°
At d

70.2 170.8 T71.5

94.5
117.4

136.7

154.3
169.6
182.7
194.3
204.4
213.2
2208
227.2
232.1
235.6

96.0
118.7
136.9
151.9
164.4
174.8
183.9
192.1
199.3
205.6
211.1
215.6
218.8

98.0
120.7
137.9
150.6
161.0
1697
177.6
184.7
101.2
197.1
202, 2
206.5
209.6

90
short
axis

71.8

99.2
122.0
138.7
150.3
159.8
168.0
175.4
182.3
188.6
194.3
199.4
203.6
206.6
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Mounting lug \

Minimum space to be reserved for mounting lug=39

496 89732
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4 holes
. 80 dia.

I The bolts to be used for mounting
the tubes must be within the
circles of 80mm diameter

, shown in the template drawing.

392

\}/ All dimensions in mm \’}

Template for mounting bolts !
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TELEVISION TUBE A61-120W/R

A61-120W/R lag+og
TTIITT1 (mA)
Grid modulation
| BEEBENEENI
v°20°4 =13 to 20kV
25
20
> [~
Pt
a9,
Y +—
IS
A
-0
y .08
y
"
[e]
Vg(V) -60 -40 -20 o

FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE.
GRID MODULATION.

Mullard
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Cathode modulation
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FINAL ANODE CURRENT PLOTTED AGAINST CATHODE-TO-GRID
VOLTAGE. CATHODE MODULATION.
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TELEVISION TUBE A61-120W/R

Vk-g T T A61-120W/R] 84977
(Cm(‘-lc)ml Cathode modulation
Va2+a4 =13 to20kV
120
100
80
| |
60|
40
20
200 400 600 800 Vat-g V)

LIMITS OF CATHODE-TO-GRID CUT-OFF VOLTAGE PLOTTED
AGAINST FIRST ANODE-TO-GRID VOLTAGE.
CATHODE MODULATION.

‘Mullard
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-100

-40
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Grid modulation

TTTTTTTI]

Vc20¢4 =13 to20kV]

200 400 600 800 V,,(V)

LIMITS OF GRID CUT-OFF VOLTAGE PLOTTED AGAINST
FIRST ANODE VOLTAGE. GRID MODULATION
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GENERAL SECTION
RECEIVING VALVES
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RECEIVING VALVE TYPE
VALVES NOMENCLATURE

The type nomenclature for Mullard receiving and amplifying valves generally
consists of two or more letters followed by two, three or four figures. These
symbols provide information concerning the principal uses of the valves, the
heater or filament rating, and the type of base, according to the following code.

The first letter indicates the filament or heater voltage or current:

D—0.5 to 1.5V filament H—150mA heater
E—6.3V filament P—300mA heater
G—5.0V filament U—~100mA heater

Letters A(4.0V), C(200mA) and K(2.0V) have also been used.

The second and subsequent letters indicate the general class of valve:

A—single diode H—hexode or heptode
B—double diode K—heptode or octode
C—triode L—output tetrode or pentode
D—output triode M—electron beam indicator
E—tecrode Y—nhalf-wave rectifier
F—voltage amplifying pentode Z—full-wave rectifier

Two or three of the above letters may be combined, e.g. BC—double-diode triode.

The first figure of the serial number indicates the type of base:

1—Miscellaneous bases (see note below)

2—B10B(10-pin) base (previously used for B8G base)

3—Octal base

4—BB8A base

5—B9D(magnoval) base (previously used for miscellaneous bases)
6 and 7—Previously used for subminiature bases

8—B9A (noval) base

9—B7G base

In some earlier type numbers with three figures, if the first figure is 1 then the
second figure indicates the type of base, e.g., ECC189—B9A base.

The remaining figures make up the serial number indicating a particular
design or development. In future, all valves designed for ‘entertainment’ applica-
tions will have a serial number of three figures. Valves designed for ‘professional’
applications will have a serial number of four figures.

MARCH 1963 M Page 1




VALVE TYPE RECEIVING
NOMENCLATURE VALVES
Exceptions

Some valves for ‘professional’ applications have a type number in which the
figures follow the first letter and precede the second and subsequent letters,
e.g., EBBCC. Other ‘professional’ valves have a type number consisting of the
letter ‘M’ followed by a four-figure serial number commencing with the figure

‘8’, e.g. M808O0.

Examples

PCF806 P
300mA
heater

EC1000 E

6.3V

heater

(o]
triode

(o]
triode

F 806
voltage B9A base
amplifying ‘Entertainment’
pentode applications
1000

Miscellaneous (subminiature) base

‘Professional’ applications
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LIST OF SYMBOLS

These symbols are based on British Standard Specification No. 1409 : 1950,

‘‘ Letter Symbols for Electronic Valves **

1. SYMBOLS FOR ELECTRODES

Anode

a Fluorescent Screen or Target t
Cathode ... k External Metallisation . . M
Grid g Internal Metallisation ... m
Heater h Deflector Electrodes ... .xory
Filament . e f Internal Shield ... s
Beam Plates ... ... bp Resonator ... Res
NOTE 1. In valves having more than one grid, the grids are distinguished
by numbers—g,, g, etc., g, being the grid nearest the cathode.
NOTE 2. In multiple valves, electrodes of the different sections may be
distinguished by adding one of the following letters:
Diode ... .. d Hexode
Triode... .t Heptode ... h
Tetrode . . q Octode
Pentode . [} Rectifier ... - r
Thus, the grid of the triode section of a triode-hexode
is denoted by g;.
NOTE 3. Two or more similar electrodes which cannot be distinguished

by any of the above means may be denoted by adding one or
more primes to indicate to which electrode system the

electrode forms a part.
Thus, the anode of the first diode in a double diode valve is

denoted a’.

2. SYMBOLS FOR ELECTRIC MAGNITUDES

Voltages Current
Direct Voltage ... . v Direct Current ... o
Alternating Voltage (r.m.s.) Vr m.s.  Alternating Current (ram.s.) e ms.
Alternating Voltage (mean) V,, Alternating Current (mean) |y
Alternating Voltage (peak) vpx Alternating Current (peak) ipx
Peak Inverse Voltage ... P.LV. No Signal Current ... vee o
Miscellaneous
Frequency e f Anode Efficiency 7
Amplification Factor T Sensitivity S
Mutual Conductance v 8m Brightness B
Conversion Conductance... g Temperature T
Distortion ... D Time ... t
(G
[ Mullard]

FEBRUARY 1960

\F SYMB. 260. Page 1



LIST OF SYMBOLS

Inside

Valve
Resistance r
Reactance x
Impedance z
Admittance y
Mutual Inductance m
Capacitance . . c
Capacitance at Workmg Temperature Cw
Power p

3. AUXILIARY SYMBOLS

Battery or other source of supply
Inverse (Voltage or Current)
Ignition (Voltage)
Extinction (Voltage)

No Signal

Input

Output ...

Total

Centre Tap

4. COMPLEX SYMBOLS

Outside
Valve

T AXI<XNX»®

inv
ign
ext

in
out
tot
ct

Symbols in Sections 1 and 3 above may be used as subscripts to symbols in
Section 2, to denote such magnitudes as Anode Current, Grid Volts, etc.,

eg.:—
Anode Voltage .. Va Anode Current (A.C.r.ms.) lar.m.s.
Control-Grid Voltaxe Va1 No Signal Anode Current ... lap,
Anode Supply Voltage Van, Control-Grid Current lea
Filament Voltage ... Vi Total Distortion Dot
Heater Voltage wee Vn 3rd Harmonic Distortion . Dg
Anode Dissipation ... pa Equivalent Noise
Output Power ... Pout Resistance Req
Drive Power .. Partve  Limiting Resistor Ritm
Anode Current (D. c. ) la Cathode Bias Resistor Rk
internal External
Anode Resistance rs Ra
Insulation Resistance (heater to cathode) Fhok
Resistance between Control-Grid and Cathode Fgl_k Rgi1_x
Capacitance (cold
node to all other electrodes Ca_all
Anode to control-grid Ca.g1
Control-grid to cathode at workil ng temperature Cgl_k(w)
Control-grid to all other electrodes except
anode (Input Capatitance) .. Cin
Anode to all other electrodes except “Control-
grid (Output Capacitance) . Cout
Inner Amplification Factor ... Uel_ga

SYMB. 260. Page 2



RECEIVING : GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

The following recommendations have been based on the British Standard Code of
Practice No. C.P.1005: (1962), ~“ The Use of Electronic Valves.”

1.

1.1

1.2

1.3

DEFINITIONS OF RATING SYSTEMS

Unless otherwise stated, all limiting values given in the Receiving Valve section of
the Mullard Technical Handbook are in accordance with the design-centre rating
system. The design-maximum and absolute-maximum rating systems may be used
in certain circumstances. The following definitions of these three rating systems
are based on those agreed by the International Electrotechnical Commission:—

Design-centre rating system

Design-centre ratings are limiting values of operating and environmental
conditions applicable to a bogey valve of a specified type as defined by its
published data, and should not be exceeded under normal conditions.

These values are chosen by the valve manufacturer to provide acceptable
serviceability of the valve in average applications, taking ‘responsibility for
normal changes in operating conditions due to rated supply voltage variation,
equipment component variation, equipment control adjustment, load variation,
signal variation, environmental conditions, and variations in the characteristics
of all electron devices in the equipment.

The equipment manufacturer should design so that initially no design-centre
value for the intended service is exceeded with a bogey valve in equipment
operating at the stated normal supply voltage. A bogey valve is one whose
characteristics have the published nominal values for the type. For a bogey valve
for any particular application, only those characteristics which are directly related
to the application need be considered.

Design-maximum rating system

Design-maximum ratings are limiting values of operating and environmental
conditions applicable to a bogey valve of a specified type as defined by its
published data, and should not be exceeded under the worst probable conditions.

These values are chosen by the valve manufacturer to provide acceptable
serviceability of the valve, taking responsibility for the effects of changes in
operating conditions due to variations in the characteristics of the valve under
consideration.

The equipment manufacturer should design so that initially and throughout life
no design-maximum value for the intended service is exceeded with a bogey
valve under the worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equipment control adjustment,
load variation, signal variation, environmental conditions and variations in
characteristics of all other electron devices in the equipment.

Absolute-maximum rating system

Absolute-maximum ratings are limiting values of operating and environmental
conditions applicable to any valve of a specified type as defined by its published
data, and should not be exceeded under the worst probable conditions.

SANUARY 1973 Mullard
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GENERAL OPERATIONAL RECEIVING
RECOMMENDATIONS VALVES

These values are chosen by the valve manufacturer to provide acceptable
serviceability of the valve, taking no responsibility for equipment variations,
environmental variations, and the effects of changes in operating conditions due
to variations in the characteristics of the valve under consideration and all other
electron devices in the equipment.

The equipment manufacturer should design so that initially and throughout life
no absolute-maximum value for the intended service is exceeded with any valve
under the worst probable operating conditions with respect to supply voltage
variations, equipment component variations, equipment control adjustment,
load variations, signal variation, environmental conditions, and variations in
characteristics of the valve under consideration and of all other devices in the
equipment.

2. INTERPRETATION OF DESIGN-CENTRE RATINGS

When the circuit designer uses the design-centre system he should realise that
the valve manufacturer takes into account the effects of normal random variations
in conditions and components and assumes that normal good practice is followed
in the design and use of components. No allowance is made for discrete changes
in conditions or components.

2.1 Rated supply voltage and its variation

In equipment which is to operate from the normal supply mains a voltage tap
should be provided for every declared mains voltage. Where this is not practicable
however, and two or more declared voltages are covered by one tap, compliance
with the design-centre system must be checked on the highest and lowest
declared voltages in each tap. For the purpose of checking, all devices must be
bogey.

If the equipment is checked in this way and the designer has complied with all
other relevant sections in these recommendations the equipment can be operated
from a supply that has normally-encountered voltage variations of up to +10%.
(The normal ratio of power variation to voltage variation of approximately 2 : 1
is assumed. If the ratio is greater than 2 : 1 in a particular circuit, the maximum
permissible dissipation at which any valve can operate must be reduced accord-
ingly below the limiting value.) Where a valve is recommended solely for low
voltage operation (as in the car-radio range) allowance has already been made
for the variations in accumulator voltage, which can be greater than 10%. For
further recommendations see section 3.1.5.

2.2 Equipment components and their variations

In an equipment the operation of any one component is to some extent dependent
on every other component in that equipment. It is good practice to use self bias,
such as provided by a cathode resistor or grid current bias (see section 5.3),
rather than fixed bias. When this is done, further components can be added as
long as the added variations are not large compared with those already existing,
as in general the addition ot a component to a circuit reduces the effects of the
variations of the other components already in that circuit. besides adding the
effect of its own variations.

Mullard
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RECEIVING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

2.3

2.4

2.5

2.6

If a power valve or high-slope valve is operated within 20% of its maximum
dissipation rating, a 4-10% tolerance cathode-bias resistor should be used.
If a cathode-bias resistor cannot be used, then with a pentode or other multigrid
valve a screen-grid dropping resistor having a +10% tolerance should be
incorporated (see section 5.4). Similarly, with a triode a dropping resistor should
be used in the anode circuit (see section 5.6). Valves should not be used in
circuits where their operating conditions are dependent on another circuit or
valve, unless the more important transferred variations are small compared with the
variations in the operating conditions. When two valves are used in push-pull,
for example, separate cathode-bias resistors should be used.

Equipment control adjustment

The valve manufacturer's responsibilities do not include conditions produced
by gross maladjustment of controls which result in incorrect operation of the
equipment.

When a pentode or other multigrid valve is used under conditions where the
equipment control adjustment effects the valve operating conditions, special
attention must be paid to the screen-grid operating conditions (see section 5.4).

In equipment which has multiple functions (e.g. transmitter/receivers, t.v./f.m.

receivers, etc.), it is assumed that the valves are used within their ratings in aIIg

modes of equipment operation.

Load variation

The valve manufacturer takes responsibility for the changes in valve operating
conditions which are caused by the normal random variations of any component
connected externally as a load, provided that normal good practice has been
followed in the design and use of the component. Where definite changes occur
in the load, all ratings should be checked at the worst long period running
condition.

Signal variation

The valve manufacturer accepts responsibility for changes in the operating
conditions due to random variations in signal (fading etc.) but not due to discrete
changes (switching, or tuning to stations of varying strengths). When a.g.c. is
used, the operating conditions of the valves will change with the strength of
signal received. The operating conditions of all the stages (controlled and
uncontrolled) must therefore be checked under their worst long period running
conditions.

Environment

It is good practice to ensure that the bulb and base temperatures are kept low.
They should not exceed the published limiting values in the environment for
which the equipment is designed. Where equipment may be run under more than
one condition it should be checked at each condition. If the maximum temperature
ratings are not given on the data sheet of the valve in question, see Fig. 1
(Appendix I11).

Mullard
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GENERAL OPERATIONAL RECEIVING
RECOMMENDATIONS VALVES

2.7

3.2

Care should be taken to ensure that the minimum pressure in the environment
for which the equipment is designed is not less than the published limit. In
general, B7G and BSA based valves can be used at pressures down to approxi-
mately 50mm Hg (that is up to altitudes of about 60,000ft). The manufacturer's
advice should be sought if it is desired to operate octal-based valves at pressures
below 525mm Hg (that is above altitudes of about-10,000ft).

Other electron devices

The valve manufacturer takes responsibility for changes in operating conditions
caused by the variations in the characteristics of all other electron devices in
the equipment, provided that normal good practice has been followed in the
use of each electron device, i.e. the added variations are not large compared
with those already existing.

HEATER RATINGS

Parallel operation (mairis supply)

The heater voltage of individual valves must be within +7% of the rated value
(unless otherwise stated) when the supply voltage is at its nominal value, and
valves with bogey heater characteristics are employed.

This variation is normally dependent upon more than one factor. The total
variation may be: taken as the square root of the sum of the squares of the
individual variations arising from the effects of the tolerances of the separate
factors, provided that no one of these deviations exceeds + 5%.

If a tap is used for more than one input voltage (as provided for in paragraph 2.1)
the heater voltage of each valve must be checked on the highest and lowest
declared voltages covered by the tap and should be within +4% of the rated
value.

Series operation (mains supply)

The heater current of series connected valves should be within +3.5% of the
rated value when the supply voltage is at its nominal value, and valves with
bogey heater characteristics are employed.

This variation is normally dependent upon more than one factor. The total
variation may be taken as the square root of the sum of the squares of the
individual variations arising from the effects of the tolerances of the separate
factors, provided that no one of these variations exceeds +2.5%.

If a tap is used for more than one input voltage (as provided for in paragraph 2.1)
the heater current must be checked on the highést and lowest declared voltages
covered by the tap and should be within +2% of the rated value.

In applications where a wide variation in the dynamic characteristics of the
valve is acceptable, as for example in simple a.m. broadcast receivers and low-
cost amplifiers, the heater current tolerance may be increased from 13.5%
to +5%. This allows for the use of three taps to cover the range 200 to 250V
even in applications where the chain consists mainly of a dropping resistor.

Mullard
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RECEIVING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

3.21

3.2.2

heater voltage

Max permitted ratio of series resistor voltage to
total

3.3

Supply from a voltage source via a series diode
Source voltage=total heater voltage x 1/2

No restrictions but the d.c. component of the resulting heater voltage should
preferably be negative with respect to the cathodes of the valves.

Supply from.a voltage source via a series diode and series resistor
Source voltage = (total heater voltage + series resistor voltage) x /2

The voltages are in rms values and the maximum permitted ratio of series resistor
voltage to total heater voltage can be read from the following diagram.

For calculation of the required series resistance, divide the rms value of the
series resistor voltage by the nominal heater current.

The d.c. component of the resulting heater voltage should preferably be negative
with respect to the cathodes of the valves.

DS105
12 TT IEREERARERSN! 1
Jr_lﬁ , TTTTTTITI11]
n =614 = n=total number of valves -
1 3
A
[3
08
2
0.6 A
0.4
P,
Yy
0.2
0 Vi
0 0.2 0.4 0.6 0.8

Ratio of lowest individual heater voltage to total heater voltage

Pulse and r.f. operation of heaters

When a valve heater is operated from a pulise or r.f. supply, special care should
be taken to ensure that the correct power is delivered to the heater and that the
peak voltage across the heater is not excessive.

In many rectifier applications, the valve will be required to supply only small
currents. In these cases a relaxation of the normal -- 7% heater voltage tolerance
is allowed for some valve types. Details of the permissible relaxation are given
on the appropriate data sheets.

Mullard
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GENERAL OPERATIONAL RECEIVING
RECOMMENDATIONS VALVES

3.4

3.5

Fluctuations in mains supply voltage

In addition to the tolerances quoted in 3.1, 3.2, and 3.3 above, fluctuations
in the mains supply voltage not exceeding + 10% are permissible. These con-
ditions are, however, the worst which are acceptable, and it is better practice
to maintain the heater as close to its nominal rating as is possible.

Closer adherence to the rated heater voltage or current produces optimum
valve life and performance.

Parallel, series or series-parallel operation from accumulators

When valve heaters are supplied in parallel from a 6.3V “on charge’” accumulator,
a resistor must be included to make up the difference between the heater voltage
and the “on charge’ battery voltage of 7V.

When valve heaters are supplied from an accumulator and are connected in a
series-parallel arrangement, as is common for mobile operation. equalising
bars should be used: that is, the points in the parallel chains which are at equal
potential should be interconnected. It is necessary to have at least two, and
preferably three, heaters connected in parallel in the resulting series-parallel
arrangements, so that the variations are reduced to those which are expected
with parallel operation. If this is done, up to four 6.3V valves can be connected
in series and fed from an “on charge” 24V accumulator, or two from a 12V
accumulator, provided that a resistor is included to make up the difference
between the total heater voltage and the nominal “on charge” battery voltage.
The nominal “on charge” battery voltages may be taken as 28V and 14V
respectively.

If it is then required to operate from an accumulator that is not on charge, e.g.
under emergency conditions, the equipment designer must ensure that his
circuits will operate satisfactorily with any valves of the types in question, both
when new and throughout life. It is suggested that the series dropping resistor
should be switched out of circuit during “off charge” operation. The advice
of the valve manufacturer can be sought on any specific points. Where life
and reliability are of particular importance, with a series-parallel heater arrange-
ment the supply voltage variation should be kept to @ minimum, preferably less
than --2%.

MU“ard Page 6



RECEIVING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

5.2
5.2.1

5.2.2

CAPACITANCES

Unless otherwise stated, the capacitances quoted are measured at 1MHz
with the valve cold in a fully screened socket, with or without an external
shield, as stated on the individual data sheets, In practice, allowance should
be made for the increase in capacitances due to space-charge effects in the
valve, the capacitance of the valve holder itself, and the wiring.

An explanation of symbols for capacitances is given in Appendix II.
VALVE ELECTRODES

General

Valves should always be operated with a d.c. connection between each electrode
and the cathode.

It should be noted that the secondary-emission characteristics of valve elec-
trodes may vary from valve to valve, and the use of these characteristics is
not in general recommended, except in the case of valves designed as secondary -
emission valves.

Cathode

Voltage between cathode and heater

The maximum values of cathode-to-heater voltage quoted on individual
data sheets are the maximum d.c. values (unless otherwise stated) and apply
to that side of the heater where the cathode-to-heater voltage is greater.

Where a.c. or a.c. and d.c. exist between heater and cathode, the d.c. com-
ponent must not exceed the published value, and in addition the maximum
instantaneous value occurring must never exceed twice the published value,
or 300V whichever is the lesser, unless a specific rating is quoted. This applies
to pulse voltages as well as sine-wave voltages.

The cathode-to-heater voltage should always be kept as low as possible and
it is preferable to have the cathode positive with respect to the heater. Where
the cathode-to-heater voltage cannot be kept low, it is helpful, in the interests of
reliability, if the d.c. resistance is kept as high as possible, consistent with the
circuit requirements for hum and cathode-to-heater leakage current.

External resistance between cathode and heater

When cathode resistors of high value are used, the valve performance may
be influenced by leakage between heater and cathode, which may give rise
to difficulties when valves are replaced or the leakage between heater and
cathode varies during life. A maximum value of 20kQ is therefore recom-
mended for the external resistance between cathode and heater. The maximum
may however be increased up to 1MQ if the d.c. component of the cathode-to-
heater voltage is such that its instantaneous value never drops below three
times the r.m.s. value of the heater voltage. The hum voltage produced across
the resistance might assume a rather high value under these conditions.

Mullard
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GENERAL OPERATIONAL RECEIVING

RECOMMENDATIONS VALVES

5.2.3 Rectifier cathodes

5.3

Disintegration of the cathode coating may occur in both indirectly heated
and directly heated rectifiers if the total resistance in series with the anode
is less than that specified on the data sheet for the particular valve. The value
of the resistance depends upon the effective resistance, R: due to the transformer.

Ri=Rs +n2R,
Where:
Rs==Resistance of the transformer secondary in anode circuit.
Rp=:Resistance of the transformer primary.
n =-Secondary to primary ratio in half-wave circuits or half-secondary
to primary ratio in full-wave circuits.

If the resistance R, is less than the minimum specified value for the limiting
resistance, an additional series resistance must be included in the lead to each
anode. The wattage rating of this resistor should be at least three times that
required for d.c. only.

Control grid

In general, it is good practice to keep the resistance of the circuit between
the control grid and the cathode as low as possible. It should not exceed the
maximum value quoted on the data sheet.

Unless otherwise stated the value of Rgi-x max. given in the limiting
values refers to operation of the valve with fixed bias. The maximum value
for cathode bias operation can be obtained from Fig. 3 (Appendix Iil)

If grid current biasing is employed, the value of grid resistor will depend on the
application. For a.f. voltage amplifiers the grid resistor value should be high
(preferably greater than. 10MQ) but not greater than 22MQ. For r.f. and i.f.
valves the value for normal cathode bias should not be exceeded (i.e. twice
the fixed bias value).

The values of currents and dissipations should be checked when the grid is
connected to cathode. High-slope valves (gm > 5mA/V) should not generally
be operated with grid current bias only unless some d.c. feedback is included
in the form of a screen-grid dropper (in the case of a pentode) or an anode
dropper (in the case of a triode), and a low value of cathode resistor (such
as that required to compensate for variations in input capacitance with a.g.c.)
is incorporated. Compliance with the design-centre limiting values must then
be checked with the grid connected directly to the negative end of this cathode
resistor.

When valves are operated under conditions chosen to give low control-grid
currents, the grid resistor value may be very high. If this mode of operation
is required the advice of the valve manufacturer should be sought.

In circuits where positive control-grid current flows, either continuously or
intermittently, the limiting values relevant to the control grid must never be
exceeded.

Mullard
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5.4

5.5

5.6

VALVES RECOMMENDATIONS

Where large signals are applied to the grid of a valve, a grid resistor should be
used so that the bias is obtained by grid current rectification, and the variations
in the drive will not noticeably affect the valve operating conditions. When this
is done, it should be ascertained that limiting values will not be exceeded in the
event of loss of drive. This risk may be avoided by providing sufficient cathode
bias.

If fixed bias is used for a valve, provision should be made for adjusting the bias
so that the nominal value of anode current flows. This is particularly important
in the case of class "B’ output valves when separate adjustment should be
provided for each valve.

Screen grid

The rating chart in Fig. 2 (Appendix 1) can be used to relate screen-grid
dissipation to screen-grid voltage, provided that other limiting values are not
exceeded, and that a resistor is used in the screen-grid circuit.

For large signal applications, in which the operating conditions of the valve
can be varied (for example, by varying the drive) the screen-grid dissipation
must be checked at the worst long period running conditions and also during
the warm-up period. With speech and music the average level is low compared
with the peaks, and operation will be satisfactory if the screen-grid dissipation
is checked at points up to one third of the output power.

In general, the effect of the cathode resistor is reduced by large signals, and a
screen-grid resistor becomes necessary. This resistor normally need not drop
more than 20% of the h.t. line voltage. If this resistor is unbypassed, it need
only drop about 10% of the h.t. line voltage.

When a valve with a screen grid is connected as a triode, and specific recom-
mendations are not given in the data, the dissipations of the anode and screen
grid should not exceed their individual maximum ratings.

Suppressor grid

The suppressor grid should normally be connected directly to the cathode or
to the negative end of the cathode resistor whichever is more convenient.
The suppressor grid should not be used as a control grid unless specific recom-
mendations are made in the data. Where the suppressor grid is so used, care
should be taken not to exceed the maximum screen-grid dissipation. When a
valve is connected as a triode, the suppressor grid should be connected directly
to the cathode, except where other recommendations are given in the data.
In applications where the suppressor grid is liable to be driven positive, the
value of Rga -« should not exceed 50kQ unless otherwise stated.

Anode

The rating chart given in Fig. 2 can be used to relate anode dissipation to
anode voltage, providing that other limiting values are not exceeded, and that
the load used in the anode circuit is a resistor. For large signal applications, the
anode dissipation must be checked at the worst long period running condition.

Mullard
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6.2

6.3

6.4

RECOMMENDATIONS VALVES

When a triode is used in large signal applications, some resistance should be
included in series with its anode. The value required is very dependent on the
applicatian, and in the extreme when a triode is biased beyond cut-off and
driven well into the positive grid region, e.g. as in class “C’’ operation, the load
impedance in the anode circuit may be sufficient. In this application, however,
the use of a cathode resistor is generally recommended to safeguard the valve
in the event of loss of drive. If class “B” operation is to be used without a
cathode resistor, it must be remembered that large variations can occur near the
cut-off point. It is therefore necessary to ensure that all valves will operate at
about the same condition, e.g. adjust the bias of each valve to give the required
no-signal anode current.

MECHANICAL CONSIDERATIONS

Mounting position .
Unless otherwise stated in the published data, valves can be mounted in any

position.

Valve holders

Detailed drawings of pin spacing, diameter and length are given in BS448:1953
“Electronic-valve Bases, Caps and Holders”. When wiring a valve holder for
an all-glass based valve, a wiring jig should be inserted to prevent the contacts
being displaced. Such displacement could cause damage to the pins when a
valve is inserted in the holder. Dimensions for suitable jigs are given in BS448.
Pins marked IC on the base diagram in the data sheet may have been used for
connections within the valve. The corresponding contacts on the valve holder
must be left free and not be used as anchoring points when wiring.

Valves with flexible leads

Valves with flexible leads do not normally employ plug-in valve holders and it
is usually necessary to secure them in position solely by means of the envelope.
Any such support should not cause undue stress to be placed on the flexible
leads. Attention should also be given to the effect this mounting may have upon
bulb temperature.

Direct soldered connections to the leads must be at least 5mm from the seal
and any bending of the leads must be at least 1-5mm from the seal.
Precautions should be taken during soldering to ensure that the glass temperature
at the seal is not allowed to rise excessively. One simple method is to clamp a
thermal shunt to the wire between the glass and the point being soldered.

Dimensions

Only the dimensions given on the data sheets should be used in the design of
equipment. Dimensions taken from individual valves must never be used for
this purpose.
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RECEIVING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

COOLING

As stated in Section 2.6 the bulb and/or base temperatures must not exceed
the published maxima, and it is in general good practice to take steps to ensure
that the bulb and base temperatures are kept low.

Use may be made of all three methods of cooling, namely convection, radiation
and conduction.

Convection and radiation cooling

A valve mounted in free air is cooled by convection cutrents and by radiation
to its surroundings. In order to make these methods most efficient it is necessary
to ensure as free a circulation of air round the valve as possible and to. maintain
neighbouring bodies at as low a temperature as possible.

The design of valve screening or retaining devices should conform to the above
principles; that is to say, the device should permit free circulation of cooling air
and should reflect as little heat as possible back to the bulb. Where adequate
convection cooling cannot be realised because of mechanical limitations, high
altitude, or high temperature of the air available for circulation, forced-air
cooling or conduction cooling must be adopted.

Conduction cooling

Conduction cooling is obtained by mounting the valve in contact with a mass
of material which has good heat-conducting properties. This material then acts
as a “heat sink”’. The clamp or can which is used to couple the valve to the heat
sink should ensure good thermal contact with the bulb and base of the valve,
and should also ensure that the maximum base temperature of 165°C is never
exceeded. Heat-sink cooling is particularly suitable for use with flexible-lead
valves, as the mechanical arrangements are not likely to allow “free air”’ cooling,
although it should be remembered that the base temperature may be higher
than with plug-in valves.

MICROPHONY

Whenever a valve is subjected to vibration, some disturbance in the output of
the valve occurs. The effect of this disturbance will depend on the individual
application. The published data often make reference to the microphonic
sensitivity of different valve types, and this should be noted when a valve type
is chosen for a specific application. Where the effects of microphony are found
to be objectionable, special steps may have to be taken to reduce the vibration
reaching the valve. The chassis itself may show wide variations in amplitude
of vibration over its area, due to resonances: therefore favourable location of
the valve, or local strengthening of the chassis, may appreciably reduce
microphony.

A further reduction may be obtained by the use of antivibration mountings, but
these are likely to be completely ineffective if the vibrations reaching the valve
are being transmitted through the air and not through the chassis.

Mullard
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9. HUM

If an a.c. supply is used for valve heaters, the cathode current may be modulated
by capacitance and leakage effects between the heater and other electrodes,
or by the magnetic field of the heater. This modulation can give rise to hum.
The most important electrodes in this respect are the cathode and the control
grid. The published limiting value of Vi-x does not give any information about
the resulting hum level, but is the maximum permissible voltage below which
there is reasonably little danger of breakdown occurring between cathode and
heater. The greater the a.c. component between heater and cathode (or control
grid), the greater will be the hum. With a.f. valves the hum frequency will appear
in the audio output; with i.f. and r.f. valves it will appear as modulation hum,

Hum can also be caused if the leakage resistance between cathode and heater
is included in an a.f. or r.f. circuit. It it is included in a tuned circuit, the frequency
to which the circuit is tuned may be altered by changes in the physical or
electrical properties of the cathode-heater insulation (e.g. by vibration of the
heater at the supply frequency), resulting in modulation hum.

The presence of leakage currents may become apparent as hum or background
noise. it is particularly important that idle valve-holder contacts in the proximity
of the control-grid contact should not be used as anchoring points for wires
which are connected to the a.c. supply, as this practice may introduce hum via
the capacitances or leakages between valve-holder contacts. This consideration
is of particular importance at high supply frequencies.

APPENDIX | — DEFINITIONS AND INTERPRETATION OF DATA

The principal characteristics quoted for each receiving valve in this Handbook are
normally those corresponding to the given value of anode current.

The values given are the mean values of measurements made on a large number of valves.
All voltages are measured with raspect to the cathode, unless otherwise stated.

The following definitions are intended to assist in interpreting the data, as some of

these are not sufficiently well known:

Vs max. (Vg2 max. etc.) The maximum positive voltage which can be applied to
the electrode at full dissipation. At higher electrode
voltages the electrode dissipation must be reduced in
accordance with the rating chart (Fig. 2).

Va) max. (Vgzm) max. etc.) The maximum voltage (positive or negative) which can
be applied to the valve electrode when the valve is cold.
If semiconductor diodes or metal rectifiers are used to
supply the h.t. in an equipment for instance, the h.t. rail
may rise to this value after switching on but before’ the
valves have warmed up.

ia(pk) Max. (Rectifiers) The maximum permissible steady-state peak anode
current.
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VALVES

iasurge) Max. (Rectifiers)

Vg1 (lg1 = +0-3pA)

Gm

Ta

Om (ern)

GENERAL OPERATIONAL
RECOMMENDATIONS

The maximum permissible instantaneous anode current
under switching conditions with the valve hot.

The control-grid voltage at which the positive grid
current (with no other electrode voltages applied, unless
otherwise stated) is 0-3pA. Ther value is normally not
more negative than —1-3V, and with a limit valve +0-3pA
will flow at this voltage. In any application where positive
grid current is not permissible, the grid must always be
biased more negative than this value.

~ The mutual conductance is the relation between a change

in anode current and the corresponding change in
control-grid voltage, with the anode (and screen-grid)
voltage constant.

_ 815 (Va constant)
Om = &V,

The amplification factor is defined as the ratio of a change
in anode voltage to the corresponding change in control-
grid voltage, the anode current remaining constant.

B 61._. (la constant)
T8V

The anode impedance is the ratio of a change in anode
voltage to the corresponding change in anode current,
with control-grid (and screen-grid) voltage constant.

8V, (Vg1 constant)
fa = 32—
8l,

gm., B and ra are related by the expression:

H = 9m.ls

When a valve is used as a class “C” oscillator, the anode
current contains components at the fundamental and
harmonics of this frequency because the valve is driven
over the whole of the grid base. The simple value of gm
is no longer useful for making calculations, so the
effective mutual conductance is given. This is defined as:

Fundamental frequency component
of anode current

Fundamental frequency component
of grid voltage

gm (ctty =

Mullard

Page 13



GENERAL OPERATIONAL RECEIVING
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Qe

Hgt g2

Noise factor

The conversion conductance of a frequency changer is
the relation between the intermediate frequency com-
ponent of anode current to the grid input voltage at
signal frequency.

Intermediate frequency component
of anode current

Signal frequency component of grid
input voltage

ge =

The “inner-mu’ is the amplification factor from control
grid to screen grid.

8Vg2 (lk constant)
Hg1 g2 = Va1

Input damping resistance. This is given at a particular
frequency and is the resistive component of the input
impedance that the valve presents to the input circuit
between grid and cathode. Over a limited range, the
value at other frequencies can be calculated approxi-
mately from the formula:

for 2
rg1 (at f1) = rgy (at f3) X(f—f)

Equivalent noise resistance. This is the value of a
resistance which, if introduced into the grid circuit of a
perfectly noiseless valve, would produce noise of the
same level as that of the shot and partition noise occur-
ring in the actual valve. It does not include flicker effect
which occurs mainly in the audio frequency band. The
figures quoted in the data are measured values. Curves
showing Req plotted against gm or la are given for some
valve types.

The noise factor of a circuit is the ratio of the signal-to-
noise ratio at the input to the signal-to-noise ratio at the
output. It is dependent upon the equivalent noise
resistance, the transit time component of input resistance,
circuit resistance and source resistance. The figures
quoted in the data are measured values.

Cross-modulation factor. This is the ratio of the modula-
tion depth of the wanted signal caused by a modulated
interfering carrier, to the modulation depth of the
wanted signal appearing on the wanted carrier at the
output of the valve. This assumes that both carriers are
modulated to the same depth. It may be considered to be

Mullard
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independent of the amplitude of the wanted signal where
this amplitude is small, and to be proportional to the
square of the amplitude of the interfering signal.

Cross-modulation figures and curves are given for valve
types which are designed for a.g.c. operation. The curves
given in the valve data show the amplitude of the
interfering signal required to give a cross-modulation
factor of 1%, plotted against gm Or g.

mn Modulation hum. Curves of hum input voltage plotted
against gm or g. are also given for valve types which are
designed for a.g.c. operation. These curves show the
input voltage at the control grid which will cause the
carrier to be modulated to a depth of 1%.

APPENDIX I§ - CAPACITANCE SYMBOLS

The symbol for inter-electrode capacitance consists of a letter ¢ followed by subscript
‘ letters indicating the valve electrodes between which the capacitance is measured.

Examples

Cin Capacitance measured between the input electrode (g))
and all other electrodes except the output electrode (a).

Cout Capacitance measured between the output electrode (a)
and all other electrodes except the input electrode (g1).

Ca' g Capacitance measured between anode and grid of the
first section of a double triode. Cathode of first section,
all electrodes of second section, heater and any shield
etc., earthed.

Cg-k+h Capacitance between triode grid and cathode 4 heater
(in a triode pentode). Triode anode and pentode section
earthed.

Mullard
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APPENDIX )l - RATING CHARTS
Bulb Temperature Rating Chart
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Fig. 1

The above chart shows the increase in bulb temperature that may be allowed, plotted
against the bulb temperature attained by the valve when operated at full dissipation in
free air at an ambient temperature of 20°C and normal atmospheric pressure.

To use the chart a measurement must first be made of the bulb temperature at the hottest
point of the bulb under the conditions specified above. The hottest point of the bulb is
normally opposite the centre of the anode, on the minor axis.

The chart can then be used to read off the permissible increase in bulb temperature, and
hence establish a maximum bulb temperature for the valve type concerned.

For example, a power valve operated at full dissipation may be found to have a bulb
temperature of 220°C. Reference to the chart shows the allowable increase in bulb
temperature to be 32°C. The maximum bulb temperature for this type is therefore 2562°C.
A valve which has very little dissipation may have a bulb temperature of 120°C. The
chart shows that in this case the bulb temperature may be allowed to rise (due to
increased ambient) by 56°C, giving a final bulb temperature of 176°C.
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This curve allows approximately 60°C increase in ambient temperature for valves having
bulb temperatures up to 200°C (or 165°C in the case of sub-miniature valves).

The designer should ensure that the maximum bulb temperature rating given by the
above chart is not exceeded in his equipment under normal operating conditions.

The maximum foot temperature of all-glass valves must not exceed 165°C, measured
on the glass adjacent to the hottest pin. This is generally the anode pin in the case of
high dissipation valves, or the heater pins in the case of low dissipation valves.

Electrode Dissipation Plotted Against Electrode Voltage

6043
(%)
00
N
80
A
20
-
(] R
4 80 [ T
Vmax (%)
Fig. 2

The above chart shows the relation between the maximum positive electrode voltage
and electrode dissipation. At voltage up to the maximum quoted in the data sheet, the
maximum electrode dissipation can be used. At voltages in excess of this, the dissipation
must be reduced in accordance with the above chart. This permits a supply voltage of
twice the maximum permissible electrode voltage to be used, provided that a resistance
is included in the circuit.

In cases where a value of V., max. or Vga0, max. is given which is less than twice the
Vs max. or Vg2 max. for the valve, the supply voltage must not exceed this value.
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Maximum Value of Grid-to-Cathode Resistor
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Fig. 3

To find the maximum value of grid-to-cathode resistor which can be used in a given
circuit, the mutual conductance of the valve in circuit and the effective cathode resistor
must be known. The mutual conductance of the valve in circuit can be determined by
measurement.

The effective cathode resistor for a triode is given approximately by:

Ry
Rk(etty = Rx-f—r
and for a tetrode or pentode by:

"
Rigetny = ‘l‘ Rx+
a

g2 Rex

la Hg1-g2

From these two values, the vaiue ot Rgi-x max. which may be used in the circuit can
be obtained from the graph.

Example
A pentode is to be used in a circuit under the following conditions:
Iy = 8mA Bg1-g2 = 47 Rx = 200Q
lge2 = 2mA 9m = BmA/V Rg2 = 47kQ
The value of Rg1-x max. (fixed bias) is 1.0MQ. The effective cathode resistor is therefore
10 2 47
—x02+Z. ==
8 2+8 47 0.5k Q.
Rgl max.

From the chart a value of - .
o Re:1 max. (fixed bias)

The maximum value which can be used in this case is therefore 3.5MQ.

of 3.5 is obtained for these two values.
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HALF-WAVE RECTIFIER DY802

High voltage half-wave rectifier for television line fly-back e.h.t. supply. The bulb"
is chemically treated to prevent flashover under conditions of high humidity and low
atmospheric pressure (60kN/ m? or 450mm Hg).

HEATER
Suitable for parallel operation only, a.c. or d.c.
Vi 1.4 v
Ih 575 mA
Heater voltage tolerances:-

(a) As e.h.t. rectifier in television receivers.
The heater voltage should be adjusted to its nominal value at a d.c. output
current of 200uA. When the d.c. output current is increased to 500uA, heater
voltage decrease must not exceed 15%. These requirements hold for nominal
mains voltage and full horizontal scanning of the tube. If the picture width
control also affects the heater voltage of the e.h.t. rectifier, the variation
due to this cause must be kept within the 15% limit stated above.

(b) For all other applications.
The limits are as given in "General Operational Recommendations'.

CAPACITANCE
ca-h,k,s 1.0 pF
TOTAL OPERATING CONDITIONS
lout 200 HA
out 20 kv
RATINGS (DESIGN CENTRE SYSTEM)
Inverse voltage, d.c. component max. 20 kv
Peak inverse voltage max. (see note 1) 25 kv
Average output current max. (see note 2) 500 pA
Peak output current max. 50 mA
Filter input capacitance max. 3000 pF

NOTES

1. Maximum duration 22% of a line scanning cycle with a maximum of 18us.
The negative peak anode voltage due to ringing in the line-output transformer must
be taken into account.

2. For short periods, as in television operation, the d.c. output current can be allowed
to reach a value of 800uA.
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OUTLINE DRAWING OF DY802
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All dimensions in mm

Pins 1, 4, 6 and 9 may be used to connect an anti-corona ring.

Circuit elements having the same potential as the heater, e.g. a series resistor,
may be connected to pins 3 and 7. These pins must not be earthed.

To avoid corona phenomena, the metal top cap and connector should be protected
by insulating material if the vdlve is operated at a high value of peak inverse voltage
and/or under conditions of high relative humidity or low pressure.
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HALF-WAVE RECTIFIER DY802
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U.H.F. DIODE EA52

Disc seal diode primarily intended for use as a measurement diode at frequencies
up to 1GHz.

HEATER

Suitable for series or parallel operation, a.c. or d.c.

Vh (see note 1) 6.3 v
Ih 300 mA
CAPACITANCE
Sk <0.5 pF
CHARACTERISTICS
[a 500 BA
v <3.0 A\
a .
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
P.I.V. max. (f <100MHz) (see note 2) 1.0 kv
Ik max. 300 HA
lk (ok) max. (see note 3) 5.0 mA
Vh—k max. 50 A\
R, max. 20 kQ
NOTES

1. The absolute maximum variation of heater voltage is +0.7V.

5

1

2. At frequencies greater than 100MHz, the maximum P.1.V. is ‘—? V, where f is
the frequency in MHz.

3. At frequencies less than 100Hz, i

= + :
k(pk)max' 0.3 + 0.047f mA, where f i8 in Hz.

Mullard
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OUTLINE DRAWING OF EA52
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NOTES

1. For protection during transport the EA52 is fitted with a plastic cap which should
preferably be removed when the tube is mounted into position. If the cap is not
removed, make sure that its temperature never exceeds 100°C.

2. Connections should not be soldered nearer than 7mm from the seal.

3. The leads should not be bent nearer than 2mm from the seal.
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DOUBLE TRIODE Ecc 8 I
Double triode primarily intended for use as o frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.

HEATER
Suitable for series or parallel operation, a.c. or d.c.

The heater is centre-tapped and the two sections may be operated in series or in
parallel with one another.

Series Vi applied between pins 4 and §
Parallel Vy applied between pin 9 and pins 4
and 5 connected together
Series ) Parallel
Vn 12.6 6.3
In 150 300 mA
CAPACITANCES
*Co_ 1.6 pF
o 23 pF
C'_x'sn 045 pF
C.’_k'*n 0.35 pF
*Cax 0.2 pF
*cnx 2.5 pF
*Cx_g.n 4.7 pF
Ca'_g'+h 1.9 pF
Ca_g"4d 1.8 pF
ol N b
Cen <O. P
c—s <0.005 pF
g’ <0.07 pF
ca’ ¢ <0.04 pF
*Each section
CHARACTERISTICS (each section)
Va 100 170 200 250 v
{a 3.0 8.5 1.5 10 mA
Ve -1.0 -1.0 -1.0 =20 v
&m 3.75 5.9 6.7 5.5 mA/vV
® 62 66 70 60
ra 16.5 1 10.5 11 kQ
*re_x 21 16 14 25 kQ2
*Measured at f=50Mc/s
LIMITING VALUES (each section)
Va(p) max. 550 v
Va max. 300 v
Pa Max. 25 w
e max. 15 mA
=Vg max. 50 . v
Vg (lg=+0.3pA) -1.3 v
Re_x max. (self-bias) 10 MQ
Vh_x max. 150 A
R._k max. 20 kQ
(>
[Muliard]
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Ecc 8 I DOUBLE TRIODE

Double triode primarily intended for use as a frequency
changer or r.f. amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300 Mc/s.
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ECC8 ' DOUBLE TRIODE
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE

Double triode primarily intended for use as a frequency Ecc 8 l

changer or

r.f. amplifier at ‘frequencies up to 300Mc/s.
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Ecc 8 | DOUBLE TRIODE
Double triode primarily intended for use as a frequency

changer or r.f amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE

Double triode primarily intended for use as a frequency
changer or r.f. amplifier at frequencies up to 300Mc/s.
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Ecc 8 I DOUBLE TRIODE
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE Ecc 8 l
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.
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ECC8 I DOUBLE TRIODE

Double triode primarily intended for use as o frequency
changer or r.f. amplifier at frequencies up to 300Mc/s.
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ODOUBLE TRIODE

Double triode primarify intended for use os a frequency
changer or r.f. amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE

Low p double triode having separate cathodes,
primarily intended for use as an amplifier or
oscillator.

ECC82

HEATER

Suitable for series or parallel operation, a.c. or d.c. The heater is centre-
tapped and the two sections may be operated in series or in parallel with

one another.
Series Vn applied between pins 4 and 5
Parallel Vh applied between pin 9 and pins 4 and 5
connected together
Series Parallel
Vh 12.6 6.3 v
In 150 300 mA
CAPACITANCES (measured without an external shield)
*Ca—g 1.5 pF
*Cin 1.8 pF
Cout’ 370 mpF
Cout” 250 mpF
*Cg-h <135 mpF
Co'—a® <11 pF
Co"—g’ <60 mpF
Cargr <110 mpF
o <10 mpF
*Each section
CHARACTERISTICS (each section)
Va 100 250 v
la 1.8 105 mA
Ve 0 -85 v
&m 31 22 mA)Y
" 19.5 17
fa 6.25 17 kQ
Vg max. (Ig = +0.3pA) -1.3 v
(R
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ECC82

DOUBLE TRIODE

OPERATING CONDITIONS (each section)

As an af, amplifier

Vb Ra Ik
(v) (kQ mA)
400 4) (5.0
350 47 43
300 47 3.7
250 47 3.0
200 47 24
150 47 1.8
100 47 1.2
400 100 2.6
350 100 23
300 100 2.0
250 100 1.6
200 100 1.3
150 100 1.0
100 100 0.7
400 220 1.3
350 220 1.2
300 220 1.0
250 220 0.8
200 220 0.7
150 220 0.5
100 220 0.3

.
&

WWwWwwww NNRNNNN Saaadaas
WVWVVVVWVY NNNRNNNN Db PDNND

vout
Vin
13.5
13.5
13.5
13.5
13.5
13.5

14.5

vout*

Vr.m.s.
( 2 )

Dtot*
(%)

N,

OOAWOVO=-N O=whruior

ARRAB DIV ANNNOCR NOCRARR

OAND®OVWO =

Ret
(k)
150

680

680
680
680

*Output voltage and distortion at start of positive grid current. At lower
output voltage, the distortion is approximately proportional to the output

voltage.

1Rg = grid resistor of following valve.

LIMITING VALUES (each section)

Va(b) max.
'a Max.
Pa Max.
lx max.
*ix(pk) Max.
-Vg max.
—VYg(pk) Max.
Rg-x max. (fixed bias)
vh—k max.
fRn—k max.

550
300

275

20
150
100
250

1.5

180
20

v

v
w
mA
mA
v
v
MQ
v
kQ

1When used as a phase inverter immediately preceding the output stage,

Rh-x max. may be 150kQ.

*Maximum pulse duration = 200us.
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DOUBLE TRIODE ECC82

OPERATING NOTES

This valve can be used without special precautions against microphony in
equipment where the input voltage is not less than 10mV for an output of
50mW (or 100mV for SW output).

With Vy, applied between pin 9 and pins 4 and 5 connected together, and
with the centre tap of the heater transformer earthed the section con-
nected to pins 6, 7 and 8 is the most favourable with regard to hum.
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DOUBLE TRIODE ECC82
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DOUBLE TRIODE
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DOUBLE TRIODE
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ECC82 DOUBLE TRIODE
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DOUBLE TRIODE ECC82
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ECC82

DOUBLE TRIODE
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