- Mullard | AN,
technical
handbook

Book two
Valves and tubes




RECEIVING VALVES, TELEVISION PICTURE TUBES

CONTENTS

SELECTION GUIDE

INDEX

GENERAL SECTION—TV PICTURE TUBES A==
COLOUR PICTURE TUBES B =
MONOCHROME PICTURE TUBES c _E_
GENERAL SECTION—RECEIVING VALVES B
RECEIVING VALVES E E
SPECIAL QUALITY RECEIVING VALVES FES
ABRIDGED DATA FOR EARLIER TYPES G E
"




The issue of the information contained in this publication does not imply any authority
or licence for the utilisation of any patented feature.

‘Mullard’ is the trademark of Mullard Limited and is registered in most of the principal
countries of the world.

© Mullard Limited, May, 1973

Book 2 comprises the following parts—

Part 1 Receiving valves, television picture tubes.
Part 2 Electro-optical devices, radiation detectors.
Part 3 Gasfilled tubes.

Part 4 Transmitting and industrial heating tubes.

Part 5 Microwave tubes and components.

Made and printed in England by WIGHTMAN & CO. LTOD.



U BOOK 2 (Part 1)

VALVES AND TUBES

Receiving valves

Television picture tubes

MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE,
LONDON, WC1E 7HD
Telephone: 01-580 6633 Telex: 264341




DATA HANDBOOK SYSTEM

The Mullard data handbook system is made up of three sets of books, each comprising
several parts.

The three sets of books, easily identifiable by the colours of their covers, are as follows:

Book 1 (blue) Semiconductor devices and
integrated circuits

Book 2 (orange) Valves and tubes
Book 3 (green) Passive components, materials,
and assemblies.

New editions will be issued at approximately yearly intervals.

The data contained in these books are as accurate and up to date as it is reasonably
possible to make them at the time of going to press. It must however be understood that no
guarantee can be given here regarding the availability of the various devices or that their
specifications may not be changed before the next edition is published.

The devices on which full data are given in these books are those around which we
would recommend equipment to be designed. Where appropriate, other types no longer
recommended for new equipment designs, but generally available for equipment
production are listed separately with abridged data. Data sheets for these types may be
obtained on request. Older devices on which data may still be obtained on request are
also included in the index of the appropriate part of each book.

Requests for information on the data handbook system and for individual data sheets should
be made to

Central Technical Services
Mullard Limited

New Road

Mitcham

Surrey CR4 4XY.

Telephone: 01-648 3471 Telex: 22194

Information regarding price and availability of devices must be obtained from our
authorised agents or from our representatives.
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SELECTION GUIDE—BOOK 2, PART 1

Section B

COLOUR PICTURE TUBES

All tubes are of the 3-gun, shadow mask type having push-through super square
presentation and reinforced envelopes.

Overall diagonal Deflection angle Type No.
cm in
56 22 90° A56-120X
56 22 110° AB56-140X
66 26 90° AB6—120X
66 26 110° AB6-140X
Section C

MONOCHROME PICTURE TUBES

All types have reinforced envelopes.

Overall diagonal Presentation Deflection Type No.
cm in angle
31 12 Push-through 110° A31-120W
31 12 Push-through. Quick heating 110° A31-410W
44 17 Push-through. Super square 110° Ad44-120W/R
50 20 Push-through. Super square 110° A50-120W/R
61 24 Push-through. Super square 110° AB1-120W/R

In the type number, the suffix/R indicates that a ring trap base is fitted to the tube.

Tubes without a ring trap base are available under the same type number but with the
suffix omitted.

Section E—RECEIVING VALVES

Diodes and rectifiers

Description Type No.
Disc seal diode for measurements at frequencies up to 1 MHz EA52
E.H.T. rectifier. P.L.V. max. 25kV. lout max. 500pA DY802
Booster diode. P.I.V. max. 5-6kV. I (av) max. 440 pA. For colour TV PY500A
Booster diode. P.LV. max. 5:75kV. Iy(av) max. 1756mA PY800
Booster diode. P.1.V. max. 6:6kV. ls(av) max. 220mA PY88




Section E—RECEIVING VALVES (cont.)

Double triodes

Description Type No.
Double triode. p = 17 ECC82
Double triode. p = 60 ECC81
Double triode. p = 100 ECCB3
R.F. pentodes
Description Om Ve Vgz | Ve Base | Type No.
(mA/N) | (V) [ (V) | (V)
Sharp cut-off 7-4 170 | 170 |-2 BYA EFB0
Sharp cut-off. Frame grid 15 200 | 200 (—-2-5 | B9A EF184
Dual control, g; and g2 32 120 | 120 |-2 B7G BASE
Variable-mu. Frame grid 12:5 200 90 |—-2 B9A EF183
Power pentodes
Description Type No.
Line output PL504
Line output for colour TV PL509
Field output for colour TV PL508
Video output for colour TV PL802
Triode pentodes
Description Type No.
Audio amplifier and output for TV PCL86
Line oscillator PCF802
Field oscillator and output PCL805
Video output and sync circuits PCL84
Double pentode
Description Type No.

R.F. pentode and video output pentode

PFL200




Section F—SPECIAL QUALITY RECEIVING VALVES

Special quality triodes and double triodes

Description Type No.
R. F. power triode M8080
Double triode. p = 17 M8136
Double triode. p = 90 M8137
V.H.F. double triode. Common cathode M8081
Double triode for computers and cascode circuits. p = 33 EB8CC

Special quality pentodes

Description Type No.
High slope wideband output pentode gm = 45 mA/V ES5L
High slope wideband r.f. pentode gm = 165 mA/V E180F
High slope wideband r.f. pentode gm = 50 mA/V E810F
Sharp cut-off r.f. pentode gm = 76 mA/V M8083
Low noise r.f. pentode M8100
Dual control r.f. pentode (g1 and ga) M8196
Variable-mu r.f. pentode M8161
L.F. output pentode mM8082

Special quality voltage indicator

Description Type No.

Long life, subminiature tube for voltage indication,
e.g. the output level of flip-flops in DM160

computer circuits, etc,
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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
in cm.

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
AB6-120X
: ]
T.V. Picture Tube Screen Diagonal Serial Number  Three-colour
for domestic application (56¢cm) screen
)
APRIL 1969 m\vsm Page 1






TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS

The following recommendations should be interpreted in conjunction

with British Standard Code of Practice No. CP1005: (1962), The

Use of Electronic Vakves’, 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 minima.

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 R
Design-maximum ratings are limiting values of operating and environmental
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 dev«ce 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-voitage wvariation, 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 applioable to a bogey electronic device of a specified type as
defined by its published dats, and should not be exceeded under normal
conditions.

These values are chosen by the device manufacturer fo provide acceptable
somcubiuty of m Bevice | sverage applications, wking wesponsibitity for

JANUARY 18738 : ) m o {YPT~6.0:Rs) Page 1
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GENERAL OPERATIONAL TELEVISION
RECOMMENDATIONS PICTURE TUBES

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 ali 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-

Muuard (T.P.T.-G.O.Rs) Page 2




TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS

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, n.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 datafor 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).

Mu“ard . (T.P.T.-G.O.Rs) Page 3
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GENERAL OPERATIONAL. TELEVISION
RECOMMENDATIONS PICTURE TUBES

LUMINESCENT SCREEN
To prevent permanent damage to the screen material care should be taken

{a) not to operate the tube with a stationéry 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 10k, capable of handling
high voltages.

MU“ard (T.P.T-G.O.Rs) Page 4




TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS

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 ke 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<, focus electrode,
(colour)—100kQ. 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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GENERAL OPERATIONAL TELEVISION
RECOMMENDATIONS PICTURE TUBES

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.

MU“ard (T.P.T.—G.O.Rs) Page 6



TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS

X-RADIATION

Unless otherwise stated, picture tubes for television applications are designed
not to exceed the permissible limit dose rate of 0-5mr/h as measured in the
manner specified by the I.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 Tuba 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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GENERAL OPERATIONAL » TELEVISION
RECOMMENDATIONS PICTURE TUBES

COLOUR TUBE NOTES

INTRODUCTION

. Mullard shadow-mask colour television 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. Integral mounting
lugs are proyided on the tubes.

OPERATING PRINCIPLES
The tube has thiee 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 full 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.
[t is essential that the electron beam is shielded from extraneous magnetic fields
(including the earth’s tagnetic field) and that both the tube and the shielding
are effectively degaussed.
APPLICATION NOTES <
Magnetic shielding
The 90° colour tube should be provid;d 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-rolted mild steet 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° coiour 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 thereéfore attained by passing direct current of the required value
through each pair of deflection coils. The values of raster displacement given
2 apply when all components are correctly adjusted.

in the data
Mlmafd — _(f.P;f.-G.o.Rs) Pago. 8




TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS

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 of 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 polte 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 adjystable
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 current wavefarm 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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GENERAL OPERATIONAL TELEVISION
RECOMMENDATIONS PICTURE TUBES

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 contro! 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
Var?
v ¥

[=
k VeoZ

(where V¢, is the cut-off voltage for grid drive),

(ii) for cathode drive
_ k(1+D)3Var® (where D is the penetration factor).

- [1+D%I/£]% Veo?
Cco,

These equations illustrate that there is a difference in slope between the
two driving methods, and also that the relationships are slightly non-
linaar. 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.

Mu“ard ) (T.P.T.—G.O.Rs) Page 10



TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS

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:

& = 0-9 nominal, 0-65 min, 1:25 max.

wls 3

= 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 0-3 0-7 —0-3 —-0-3
Green 0 1 0 0-59 |—0-59 041 |-0-59
Blue (o} 0 1 011 |[—011 [—0-11 0-89
Cyan (o} 1 1 0-7 —-0-7 0-3 0-3
Magental 1 0 1 0-41 0-59 |-0-41 0-59
Yellow 1 1 0 0-89 011 011 |—-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 correction

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.

Mu"ard (T.P.T.-G.0.Rs) Page 11
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GENERAL OPERATIONAL TELEVISION
RECOMMENDATIONS PICTURE TUBES

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 Vi.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 2:5 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 erosshatch 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 iines 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.

Mu“ard (T.P.T.-G.O.Rs) Page 12



TELEVISION GENERAL OPERATIONAL
PICTURE TUBES RECOMMENDATIONS

Purity adjustment h

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. purity
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 illum-
inated by means of an external light source, shining on the screen at an angle
of approximately 10° to 156°. With all three guns on, a microscope with a
magnification of 40X to 50X 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.

Mullard
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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 200pA 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.

Mu"ard (T.P.T.-G.0.Rs) Page 14
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CATHODE RAY TUBE
SCREEN TYPE X
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RELATIVE SPECTRAL ENERGY DISTRIBUTION CURVE
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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

56cm (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 moir€ 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)

va3, ad 25 kv
Vaz (focus electrode control range) 4.2t05.0 kv
val (at Vg = ~-100V for visual extinction

of focused raster) 210 to 495 v
Yg (at V,1 = 300V for visual extinction

of focused raster) -65 to -135 v

NOVEMBER 1969 A56-120X Page 1
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SCREEN
Metal backed

Phosphor types for separate fluorescent colourss

Red Europium activated rare earth
Green Sulphide
Blue Sulphide
Useful screen area See page 7
Spacing between centres of adjacent
phosphor dot triads (approx.) 0.68 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_ a1 (each gun) » 7.0 pF
© KR+kG+kB) - all 15 pF
kR - all 5.0 pF
kG - all 5.0 PF
°kB - all 5.0 PF
caz—all 7.0 pF
€a3,a4-M 1700 to 2300 pF
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 €.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

R A56-120X Page 2



%%SUR TELEVISION A56-120X

MOUNTING POSITION

Any. The tube socket should notbe 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

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
1 3. a4 (long term average max. for three guns:

8% 8% see note 5) 1.0 mA
Vaz max. (see note 3) 6.0 kv
Va1 k) max, 1.0 kv

—Vg max, 400 \'
Vg max. {see note 6) 0 Vo«
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 ko
g-k .

A56-120X Page 3



gl

EQUIPMENT DESIGN VALUES (each gun if applicable)

Valid for V =20 to 27.5kV
al, a4
. f
Vaz 16.8 to 20% o Va3,a4
v
al see page 16
Vg see page 16
Variation in cut-off voltage between guns Minimum value is at least
65% of the maximum value.
- +
Ia2 15 to +15 MA
- +
Ial 5to +5 HA
I atV_=-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 0.60 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 1.05 1.35
Maximum electron beam shift
required from purity magnets +115 pum
Maximum required raster shift ’ +13 mm
Maximum lateral convergence shift
of blue beam with respect to the
converged red and green beams +6 mm
Maximum radial convergence shift,
excluding effects of dynamic convergence
(each beam, see note 11) +9 mm
WEIGHT
Tube alone (approx.) 15 kg
(N
[Mullard|
N A56-120X Page 4




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 should be takento ensure that the receiver is protec-

ted from damage which may be caused by a possible high voltage flash-
over within the cathode ray tube. Inview of the highvoltageona2, 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 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 withrespect tothe cathode, except during the 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 Vh-k Should beas

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

During an equipment warm-up period not exceeding 15 seconds Vh—k(pl?
max. (cathode positive) is allowed to rise to 410V. Between 15 and 4
seconds after switching on a decreasein Vh-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 isa traditional reference white 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 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.

7 A56-120X Page 5
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OUTLINE DRAWING
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Useful screen area. within All dimensions in mm
dotted line.

Bulb dimensions

Internal magnetic shieid

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

All dimensions in mm
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D737 Hole for earth
350 fif4 connection to
$6-3 4 rimband
* , . T ( //‘_\\
14 D95\ M ing i
35 20 403 . l(——-.) ounting tug
L N7
—. J
7-5R

A\

Template for mounting bolts

The bolts to be used !
for mounting the tube must
be within the circies of
2:5mm diameter shown

Ail dimensions in mm in the template drawing.
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COLOUR TELEVISION
TUBE

93,9 :
q'1 ©_ @2 - -
¢ °1R —-1——- -
% 9r ﬂ -
L] kG kB
h h
- [ M

A56-120X

Horizontal
centre line
of screen

Horizontal
centre line
of screen

Red gun

018
9g

D739

A56-120X Page 11



i

ww w SuoISUWIP Iy

SYNOINOD INOD WNNWIXVIN

™
[
1 \
I
t \
[
1 i
[
[
[
| l
] i
] ]
Lo
i
ez bt
t
Lo
! 1
[
toy
by
[
!
- (u224ds
. ﬁ ! JJoydsoud)
aull ,u..L i U EES
20u2aJ42§2y4 UTTRE-— +V
] K
_ il
: G2 'LE—™ [
“ G2 6Z—w|||le-
| G2'1e—l|{le-
_ G2 El— i ||
| Geg'g —~i+

- b GE LS
XDW 2°Z L2~

XDW ("L v

et

A56-120X Page 12

B




A56-120X

COLOUR TELEVISION
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BRIGHTNESS AT CENTRE OF SCREEN PLOTTED AGAINST TOTAL CURRENT
FOR WHITE OF COLOUR COORDINATES x = 0.313, y = 0.329
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$8IB.gUR TELEVISION A56-1 20X

T3 , aa'® AS6-120X |
(mA) 7.0} Grid moduiation
50f 3,04 =20 © 27.5kV] 11/
30 a//
i ) /
[ ‘/ 'W ——
1.0 - f ———
L. ———
0.7 : . 5
osf /
[ briRaster cut-offt =« —200V
g JHHRaster cut-off =~ 150V []
0.3 [=Raster cut-off = — 100V
1 __4 --TRaster cut-oft = - 50V
i //V
ol Ll -
10 30 50 70 100 300 1000

Video drive voltage from raster cut-off

FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE.

GRID MODULATION.
Ta3,0a ™ [ AS6-120X
(maA) 7.0F Cathode modulation - -
50} Vo3 0420 10 27.5KV 1 Ill i 1
3.0 [ ) ]
I /
10f f /
2 v
0.7} Vi
O.E. o ,
- L+-Raster cut-off=-200V | |
i / || -+Raster cut-off =-150V
O3 FTH-Raster cut-off = -100vV
[T | L}-Raster cut-oft = -50v
O.'|>"' L Vi B IH Y N 0T 1Y BT ' R ann
10 30 5070 300 1000

Video drive voltage from raster cut-off

FINAL ANODE CURRENT PLOTTED AGAINST CATHODE-TO-GRID
VOLTAGE. CATHODE MODULATION
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$3;.?UR TELEVISION 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 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 (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

Ih 900 mA

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

OPERATING CONDITIONS (each gun)

v 25 kV
a3, a4
VaZ (focus electrode control range) 4.2 t0 5.0 kv
Val (at Vg: -100V for visual extinction
of focused raster) 212 to 495 v
Vg (at Val = 300V for visual extinction
of focused raster) -65 to -135 v

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)

(kR+KG+kB) - all
kR - all
C
kG - all
kB - all
a2-all
[
a3, a4-M
ca3, 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 a2 circle of 55mm 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 MEX. (absolute rating) (see notes 2 and 3) 27.5 kV
Vas,a 4 min. (absolute rating) (see note 4) 20 kV
Ia 3 a4 (long term average max. for three guns:

! see note S5) 1.0 mA
V82 max. (see note 3) 6.0 kv
Val(pk) max, 1.0 kv
-V _max. 400 v

g
-Vg max. (operating cut-off) 200 A
V _max. (see note 6) ] \'

Vi -k Max. (see note 7)

Cathode positive

d. c. max. 250 A\

pk max. 300 v
Cathode negative

d. c. max. 135 v

pk max. 180 v

R max. . 750 k@

Mullard
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EQUIPMENT DESIGN VALUES (each gun if applicable)

Valid V =20 to 27.5kV
a3, a4
Va2 16, 8 to 20% of Va3,a4
Val see page 15
v see page 15
€ pag
Variation in cut-off voltage between guns Minimum value is at least
65% of the maximum value.
IaZ -5 to +5 pA
Ial : -5 to +5 pA
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
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. For maximum cathode life, it is recommended that the heater supply be regula -
ted at 6.3V.

2. 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.

3. 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.

e

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

5. 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.

6. 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 theperiod immediately after switching
the receiver on or off when it may be allowed to rise to +2V.

7. 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, Vi -k max.
(cathode positive) is allowed to rise to 410V. Between 15 and 45 seconds after
switching on, a decrease in Vi -k max. (cathode positive) proportional with time
from 410 to 250V is permissible.

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

o0

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

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

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

12, 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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400.3
387.3 788
708 . a3, a4
_Y___ Referenceline __~ — _r____
1
[ ¥
Recessed cavity ‘—_5'5
connector CT8
. /
Radial convergence i
ole pieces
i ’ 386 ax*
*Corresponding m
diagonal 3818 (hutb)————
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571 max —\\
1
150 150 |
1 By
|
‘/// External conductive
coating (M}
Determined by the plane
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line gauge when the
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_(:S;SUR TELEVISION A56- 140X

D4400
——
—
337
[ " 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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AN |
\FE \
.

.

: O
- L96mux* ;! x In plane
Rimband dimensions of tugs
b e DTIMAX Centre of
N diagonal Sntre S
L1 .
22 N zzzzes,
82256 ¢/ 6R y :
; 226 F ¥ ) /
} } . - o Bulb moyld match
g1 ; ; 7 li|ne
6 p

All dimension in mm

msoZ< A1) '/ / /

/’ / /

Cement
5'76m0x(_»
diagonal 1y o {ocation of points XYZ
are shown on the bulb
dimensions drawing

One of the four lugs
may deviate 2mm max
from the plane through

the other three lugs
% Refers to straight portion of

main tension band D440Y

Mullard
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$3lB.(E)UR TELEVISION AS56- 140X

D4402 Hole for earth
35 e :‘}; e connection to
3 s rimband
-
* f ( PP
35 20 :g:;‘ 1.99_5.‘, Mounting iug
\\ _ ’//
L N— J
7-5R

A\

Minimum space to be reserved for mounting lugs= 40mm

— e 4765

—e— &

Template for mounting bolts

370
?9.5
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 template drawing.

Mullard
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$SIB.SUR TELEVISION AS56- 140X

04405

Horizontal
centre line
of screen

Horizontal
centre ling
of screen
Red gun
View looking from base
//’—*\\\\
G350, - e
a6 ag —— N
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G 9 - e 9p
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n
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nh
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COLOUR TELEVISION

TUBE

A56-140X
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(mA) 2.0} Grid modulation
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|

30 7 /
1.0 I

0.7
05

Y
1

aster cut-off = -200V
[ HRaster cut-oft = =150V
0.3 HRaster cut-off = —100V H
rRaster cut-off = - 50V

1

11

W)

0.1 NS i S NS S S N il i i e A
10 30 50 70 100 300 1000
Video drive voltage from raster cut-off

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

Ia3,0a 10 A56-140X |
(mA) 7.0 Cathode modulation
] - 27.5kV /
50} Va3, a4 20 to
20 /
df
J/
10 y
7.
07— 1
05 f
| +-Raster cut-off=-200V | |
/ [THRaster cut-off =-150v
03 CTH-Raster cut-off =-100V H
/ "1 | Li-Raster cut-off = -50V
/ 1
0.1 —4L A/“,.‘...H‘ N A
10 30 50 70 100 300 1000

Video drive voltage from raster cut-off

FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE.
GRID MODULATION

Mullard
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COLOUR TELEVISION
TUBE

200

"Vg Raster cut-off (V)

A56-140X

A56-140X
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CUT-OFF DESIGN CHART
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COLOUR TELEVISION A66-120X
TUBE ,

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

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

val (at Vg = -100V for visual extinction

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

of focused raster) -65 to -135 \'

AUGUST 1970
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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 A See page T
Spacing between centres of adjacent }
E phosphor dot triads (approx.) . . 0.81 mm <
—— Light transmission (approx.) 52.5 % <
m——
’ 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 oF
| © (KR+KGHcB) - all 15 pF
°kR - all 5.0 pF
| °kG - all 5.0 oF
kB - all 5.0 pF
Caz-all 7.0 oF
“a3,ad-M 2000 to 2500 pF
€a3,a4-B 500 pF

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

N A66-120X Page 2



$8;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 SHIELDING

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)

Va3 a4 TOBX. (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 Kk

A66-120X Page 3
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EQUIPMENT DESIGN VALUES (each gun if applicable)

Valid for Va3,a4 =20 to 27.5kV

Va2
al

\'
g

Variation in cut-off voltage between guns

IaZ

Ial

I atVv_=-150V
g g

White point reference (see notes)

To produce white of colour
co-ordinates:

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.

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,

16.8 to 20% of V

ad,as

see page 14

see page 14

Minimum value is at least

65% of the maximum value.

Note 8

X 0.313
y . 0.329

43.1
32.0
24.9

0.95
1.35
1.85
1.30
1.75
2.35

excluding effects of dynamic convergence

(each beam, see note 11)

WEIGHT
Tube alone (approx.)

-15 to +15 HA
-5to +5 HA
-5to +5 HA

Note 9 Note 10
0.265 0.281
0.290 0.311
27.9 32.2 %
34.9 35.6 %
37.2 32.2 %
0.55 0.65
0.80 0.90
1.10 1.25
0.55 0.75
0.75° 1.00
1.00 1.35
+100 pm
+15 mm
+6,4 mm
+9,4 mm
21.5 kg

A66-120X Page 4



$8!B_SUR TELEVISION A66-120X

NOTES.

[y

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

dosagerate 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. shbuld be taken to ensure that the receiver is protected

from damage which may be caused by a possiblehigh 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 ailowed 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 Vhek(pk) Max.
(cathode positive) is allowed to rise to 410V, Between 15 and 45 seconds after
switching onadecreasein Vh-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 that is acompromige 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. receiver.

A66-120X Page 5
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COLOUR TELEVISION A66-120X
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COLOUR  TELEVISION

A66-120X

TUBE:
) Hole for earth
35 fo— 14— connection to
- F02 . ; rimband
* | /3oy
35 .14 | 895 Mounting |
S 20 so02 1 l;——-} ounting lug
N7
\ J
7-5R
Minimum: space ta be reserved for mounting lugs = 41mm
jooo— 549
Tempiate - for mounting . boits
| 422

Af-dimensions: in ‘mm:

The bolts 10 be used -

—D-

for “mounting the tube must
be «within the circles of
9-5mm-diameter shown

in. the : template drawing.
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COLOUR TELEVISION
TUBE

A66-120X

[Be4s9]

Horizontal
centre line
of screen

Horizontat
centre line
of scraeen

Red gun

9319% L -
%46 o2 — -
%R —en e o— %ug
96 9p [—a- h-_ e
i kol %
hh
(A
[Mullard |
N

A66-120X Page 11



il

AG6-120X D744

Scanned’ area =518 x 390 mm
Colour co-ordinates x = 0.313 ]
y = 0.329]

125

White

brightness
cd /m2
(nits)

100

75

50

25

0 250 @ 500 750 1000
: ! Total current (pA)

BRIGHTNESS AT CENTRE OF SCREEN PLOTTED AGAINST TOTAL CURRENT
FOR WHITE OF COLOUR COORDINATES x = 0.313, y = 0,329

T
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COLOUR TELEVISION A66-120X

k|
T3, 0a’© AG6-120X |
(mA) 7.0 Grid modulation
5.0/ Va3, ga =20 B 27.5kV 1/
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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,a4 25 kv

Va2 (focus electrode control range) 4,2t05.0 kv

Val (at Vg = -100V for visual extinction
of focused raster) 212 to 495 v

Vg (at Va 1 = 300V for visual extinction

of focused raster) -65 ~to -135 A\

SEPTEMBER 1972 A66-140X 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
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—a]l (each gun) 7.0 pF
C(KR1kG+kB) - all 15 pF
%R - all 5.0 pF
4G - all 5.0 pF
B - all 5.0 pF
Ca2-all 7.0 pF
C23.24-M 1600 to 2100 pF
“a3,a4-B 500 PF

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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COLOUR 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 55mm 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,a 4 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
Val(pk) max. 1.0 | 3%

~V _max, 400 v
g
-Vg max. (operating cut-off) 200 v
Vg max. (see note 6) 0 v
V, . max. (see note 7)
Cathode positive
d. c. max. 250 v
Pk max. 300 v
Cathode negative
d.c. max. 135 \'2
pk max. 180 v
R . max. 750 k@
g-k

Mullard
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B3

EQUIPMENT DESIGN VALUES (each gun if applicable)

Valid for V =20 to 27, 5kV
a3, a4

va2

Val

v
g

Variation in cut-off voltage between guns
Ia2

Ial

I atV_= -150V
g g

White point reference (see notes) Note 8
To produce white of colour x 0.313
co-ordinates: y 0.329
Percentage of total anode current
supplied by each gun (typical)
Red gun 41.0
Green gun 31.3
Blue gun 27.7
Ratio of cathode currents
Red gun to green gun min. 0.95
av. 1.3
max. 1.8
Red gun to blue gun min. 1.15
av. 1.5
max. 2.0

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.)

Mullard

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 +5

Note 9

0. 265
0. 290

25.8
33.5
40.7

0.55
0.75
1.10
0.5

0. 65
0. 85

20

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.

L

5

10.

11.

12,

For maximum 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 rateif it is operated froman e. h. t. source supplyingan absolute maximum
voltage of 27.5kV at zero beam current and with an internal impedance =500kg.

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. 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, _yxshould be as low as
possible (=20Vr.m. s. ).

During an equipment warm -up period not exceeding 15 seconds, Vi -k max. (cathode
positive) isallowed torise to 410V. Between 15 and 45 seconds after switching on,
a decrease inVp -k max. (cathode positive) 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 that is a compromise between illuminant
D and x=0. 265, y=0. 290.

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

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.

Mullard

A66-140X Page 5

N



¥

»*

S64lmax
e 22514 (butb)
/ R140 R880 Metal
128.5 band B
max e
235 —7¢35 14.5 AF ﬁ-m
281.4 } fD :T 215= 55 % mnn _iz_]_L
2734
Fe— 20 Smax o 136
i 116
4381 - — -
4251 823 1
723 Ref line a-» } a3, aé
Recessed* cavity S'SX 66
connector CT8 |_'

Radial convergence
pole pieces

% Corresponding
diagonal dimension
= 664.5 max

e 442.5

435.3
}"—_1.31 3

a= 30mmon diagonaf
= 28.4 on major axis
= 188 on minor axis

max

|(bulb)—’l

170 __
150" "

mm b;l':“s'-_ om

|
E External

e YV////
\

Ref.tine

//////j‘*ﬁz:f:*:;“,:
/

Determined by the plane of

the upper edge of the step on
the reference line gauge when
the gauge is resting on the cone

Mullard

Neck @ 38.1
349

All dimensions in mm

A66-140X Page 6



$8!3-2UR TELEVISION A66- 140X

D4691
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M

{
|
: %
A -
i o o /
C) \
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Useful screen area within All dimensions in mm
dotted line
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pole pieces viewed from
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Mullard
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Mullard
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COLOUR TELEVISION A66-140X

D4692 Hole for earth
3.5 T'_ 143 _o connection to
13/-7 rimband

S
L ————
A
¥ f //_\\ i—
3 14,3 ?9.5 H o——

5 20 135 t\-—_./q Mquntlng lug

| N7
7-5R

A\

Template for mounting bolts

422
The bolts o be used !
for mounting the tube must
be within the circles of
. 9-5mm diometer shown
All dimensions in mm in the template drawing.

Mullard
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Mullard
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COLOUR TELEVISION

coLc A66-140X

D4693
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of screen

Horizontal
centre line

of screen

View tooking from base

- T~ '
°3’°4 - e
a6 a2 e .
. “1r e - %
® gn e - 9p
—
L] kG kB
h h

A66-140X Page 11



1zia

N

W Ul SuoIsuaWip 1y

£'8EY

Youoboip

vz
Xouw
7182 >
o ew
1'8€Y

SUNOINOD HNOD WNNIXVIN

A66-140X Page 12

Mullard



S3IPUI[[IW WY SUCISUSWIP [V

A66-140X

, 0°81C 1°ITZ L°'0€T €°8%C L"9LT S°96T L°0TE S°LTE 0°6ZE ¥°'STE 0°SIE T'SOE ¥°S6T 0°€8T 0°6LT 0 el
| S°STT S'8IT 1°8TC 9°S¥T S°'ELT S°T6TZ 8°FIE €°ITE 1°€CE $°0Z€ 8°EIE 0°TOE S°T6Z €°08C ¥#°9LT S°6 (A
8°TIT 8°SIT €°STT S'THYC 8°89T 1°S8T 8°I0E 0°LOE T°60€ 9°80E B POE T°96T Z'88T 1°LLT ¥#°€LT  S'6T 11
| 1°60C I°TIT €°12C S°LET 1°19T 9°#LT 1°LBT €£'16C ¥#°€6T €°#6T L°T6T ¥°L8T S°I8T 1°TLZ 8°89Z S°6Z or
€°%0C T°LOT L'SIT ¥'0ET S°OST ¥°19T 6°0LT ¥'PLT ¥ 9LT O°8LT 6°LLT L°SLT 0°'TLT 0°'S9Z T°'79Z S°6% 6

¥'861 0°10T S°80T 0°1TT ¥ LET 8°S¥C T°€ST T°9ST 1°8ST Z°'09Z 2192 %°19C 0°09T 6°SSC 0°'¥ST  S'6F 8
€161 €61 L 661 9°60C 1°ZTT $°8TT ¥°PET 0°LET 8°'8ET T'IVT L°THT 9°¥PT €°SYT ¥°¥PT S°'C¥T  S'6S L
9°781 €°¥81 67881 T'961 €£°S0T 1°01Z 8°%IT O°LIT 9°81Z 0°1¢Z 8°TIT L°STT 8°LIT 8°6TC 1°06C  S°69 9
PUTLL PUELT $°9LL ZUIST ¥°L8T 67061 S'¥6L £°961 8°L61 6°661 L°10Z 6°F0Z 8°'L0T 6°11T €°ClT  S'6L S
0°19T 17191 [°Z9T Z°%91 8°L9T T°OLY 8°TLT T'¥LI ¥'SLT €°LLT 6°8LI T°T8T 9°SSI #°I61 O°¥61 S 68 ¥
€
(4
1

SI1JUsd WOIJ SOUMSLJ

ONIMVIA 4I0OINOD ENOD WNWIXYI 404 SNOISNAWIA

P4 T8l T°LYL O°'9%T 9°SFL 6°9%1 ZT°'8FI 0°0ST T'IST O0°'2ST S°€ST 6°PST O°SST #°19T 1°g91 8°ILI S 66
m (1€l S°6TZL 6°9T1 T°'SCT 6°¥C1 ¥°STI €°9T1 6°9ZI1 ¥#°LZY ¥°8Z1 ¥°6C1 S°IEI 6°CEl T1°6€1 ﬂ..uz S 601
5 666 966 1°66 S°'86 1°86 0°86 0°86 1°86 [°86 T'86 €°86 S°86 L'86 T°'66 ¥°66 S 611
>

(17 g1 uonIas
ﬂ s1xe : s1xXe woxy
- 1x0Yys 1euoSerp 3uo]  soumSIp
o« 06 08 0L 09 08 ¥ OF OFLE.IESE.0ETE 06 S2 0T O 0 [EWWON uopdss
3

0

)

TUBE

A66-140X Page 13

Mullard




o] T
a3, a4 AB6-140X
(mA) 2.0l Grid modulation

5.0} Vu3, @4 =20 o 27.5kv —

30 Il
i/
= '/
—
ro—— I
— 1.0
0.7
y 4
05 / b{Raster cut-off = -200V
] [ TiRaster cut-off = -~ 150V []
0.3 F 1 f—FRaster cut-off = —100V |
H11Roster cut-off = - 50V
0.1 JE J i F 5 W 5T ot
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 = Ae6-140x ]
{mA) 7.0} Cathode modulation
| /4
sof v, 20 to 27.5kV
‘ , a3,ad Il
o B/
| .
Y
‘ 10 y
0.7t
05 7
-Raster cut-off =-200V | |
- L Raster cut-off = ~150V 1
o3 [ HRaster cut-off = -100V
1 | LLRaster cut-oft = -80V

AV//ARE |
10 30 50 70 100 300 1000
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TELEVISION TUBE A3l-120W

QUICK REFERENCE DATA

31em (12in) rectangular direct viewing television tube 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 RECOMMENDA TIONS - TELEVISION PICTURE TUBES

HEATER
Vh 11 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

Va 2,24 11 kv
Va’3 (focus electrode) control range 0 to 350 v
v 250 v
al
Vg for visual extinction of focused raster -35 to -69 v
*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
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-all 3.0 pF
ca.2,a4—M 450 to 900 pF
caz,a4-B 300 pF

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.

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.

1t 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 A3l-120w

RATINGS (DESIGN CENTRE SYSTEM unless otherwise stated)

Va2,a4 max. (at Ia2,a4=0) (see note 1) 12 kv
vaz,a 4 Tin. (absolute limit) 8.5 kv
+V__ max. 500 v
a3 :
-V_, max. 50 \'
a3
V_. max. 350 v
al
V . min. 200 \'
al
-V, max. (see note 2 350 \'
g(pk) ™2 ( )
-Vg max. (see note 3) 100 \'
ﬂa3 max. 25 UA
iIal max. 5.0 17:%
vh—k (cathode positive)
d.c. max. 110 v
pk max. 130 v
Rh—k max, 1.0 MQ
Zk—e max. (f=50Hz) 100 kQ
R max. 1.5 MQ
g-k
Z,_, max. (f=50Hz) 500 kQ
RM—B min. 2.0 MQ
Notes
1. Adequate precautions should be taken to ensure that the receiver is protected

WEIGHT

from damage which may be caused by a possible high voltage flashover within
the 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 +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 10k 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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y=0.022835 x2410.16

B127.
es- @14.3 !
108.0
B107.9 "
¥ i
32.48 ¢45.26——r 6.35
Ref line o 4_ L
23.50 g
23.24 1 22.82 f
; -46i3 = X L
axis .
y } T 7 R25 63.5
o |n
74\4('?
(o]
/ I
F38.1——= o
20.97
— ~—@%0.30
All dimensions in mm D478

REFERENCE LINE GAUGE
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TELEVISION TUBE A31-120w

283 max-
73
’ band
External 10 min. /
conductive
coating (M) ./ 1
L M
= N 7 S
4.2% :
\ \\ 9?" < [ / % 1235
/ t
67
W 7 /% + 8
: N\ _1 233
E‘f’fi_ Fetlne o NOGXCT b B
%
Determined by the plane of
End of closely
the upper edge of the step
on the reference line gauge controlled zone
page 4, when the gauge is
resting on the cone.
222 max
2184
2154
——
26 AN VA
16 N\ 7/
TN
f \_ AN W

Recessed cavity
connector CT8
a2 ,'a4.

All dimensions in mm.
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Dimensions of metal band

204.4

229.5
max

T4 holes @10

The mounting bolts
must lie within
circles of 7.0

290.4 { centred on the
max true geometric
position of these
holes
10°max Pin dimensions as in B7G base
The centre of the socket must
allow entry of the pump stem
a2,a4
' a3
g al ]_‘_
13 i
. max R1.5 max
j ’ L— 6.0 max
k h h 2
All dimensions in mm D475

Mullard
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TELEVISION TUBE

A31-120wW

Dimensions of face

315.8
312 g (buib)

257
il min

13
B iILeo ® ®
[ — s ]
3 z S

e 195 min 37

257 min - -
295 min Minimum usetul screen

area of spherical face

T p——

Mouid match line

25.6 6.0
10 min

y
¥

All dimensions in mm

NN

T

T T Y] Re.

[o]

Rim detail

Muilard

One of the four iugs
may deviate 2mm max.
from the plane through
the other three lugs
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TELEVISION TUBE A31-120wW
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TELEVISION TUBE A31-120W

Vik-g A31-120 W 3936
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TELEVISION TUBE A31-410W

QUICK REFERENCE DATA

3lem (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 —
L

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
Ih 140 mA
Cathode warm -up time (typ. ) 5 s

OPERATING CONDITIONS

va2,a 4 12 kv
Va3 (focus electrode) control range 0 to 350 v
v 250 v
al
Vg for visual extinction of focused raster } -35 to -69 v
*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
Magnetic
Diagonal defleetion angle : iio deg
Herizontal deflection angle 99 deg
Vertical deflection angle 80 deg

The defléation eoils should be designed so that their internal centour is in accordance
with the reference line gauge shown on page 4.

CAPACITANCES
Cgall 7.0 pF
e -all 3.0 pF
a2 b 450 to 900 P
“az,24-B 150 pE

EXTERNAL CONDUCTIVE COATING
This tubé hdsai extéernal conductive coating, M, which mustbe connected to chagsis,
?ﬂd the capacitance of this coating to the findl ahiode is used to provide smoothing
for the & hit. supply. The electrical connection to this coating rmust be made within
thie afed specified on the tube outliné drawing.

RASTER CENTRING

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

Centring magnet field intensity 0 to 800 A/m
Méaximum d:i‘Stah‘Cé of ¢entre of
centring field from Feference line 47 mm

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

REFERENCE LINE GAUGE see page 4
MOUNTING POSITION Any

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

This tube is fitted with 2 pin protector it 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 eéquipment.
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TELEVISION TUBE

RATINGS (DESIGN MAXIMUM SYSTEM)

A31-410W

= 1
Vaz,aé max. (at 132’84 0) (see note 1) 3 | 3%
Va2,a4 min, 8,5 kv
+V_, max. 500 v
a3
V4 max, 30 v
Val max. 350 v
Val min, 200 v
~vg(pk) max, (see note 2) 350 v
~Vg max. (see note 3) 100 \'
1 . max, 25 KA
a3
ﬂal max, 50 A
Vh_k (cathode positive)
d, c. max, 110 \Y
pk max, 130 v
Rh _g max. 1.0 M@
Zk—e max. (f=50Hz) 100 kR
R max, 1.5 MQ
gk
Zg—k max. (f=50Hz) 500 kQ
RM B min, 2.0 M
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 flagshover within
the tube,

Maximum pulse duration 22% of one cycle with & maximum of 1.Sms.

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. OV, It is advisable to
limit the positive excursion of the video signal to +5V(pk) max. This may he
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

3127

- / @14.3
/ 108.0 |
/ 107.9 *I

¥

[l
|
2298 r——-¢45.2e—-| 6.35
§__Refline __4___

5 77
2979 _§ 2282 }
. ygxis?.S?! . X/ i
_i ‘ 6.35 ( R25
' / 63.5
22
gl
238.1——»] I
— —g3330
All dimensions in mm D3122

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:
2793
Metai
} 2763 . band B
External 10 min. /
conductive /
coating (M) |4 A
AN |2 185 i 1305
20 1235 m—
10 Som—
——
CE——
L ——
| 2 i 8 =
205 _1 4 233
— —_———— — g = max.
%
Determined by the plane of
End of closely
the upper edge of the step
on the reference line gauge controlled zone
page 4, when the gauge is
resting on the cone.

26 —

19.5 max. N\ /

D,

Recessed cavity
connector CT8

a2, a4. & 60

min.

——-l ' L—Neck 2393 5123

All dimensions in mm.

Mullard
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A

Dimensions of metai band

321
max

204.4
229.5 .
max
Y X
> I\ "4 holes @10
\5/ . The mounting bolts
29 e 267.5 must lie within
290.4 circles of @70

centred on the

1
max true geometric
position of these
holes
10°max Pin dimensions das in B7G base

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

a2,a4
a3
g al ’ ”
13 i A
max R1.5 max
———l ’ L— @ 6.0 max

All dimensions in mm D475

Mullard
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TELEVISION TUBE

295
min

A31-410W

Dimensions of face

35.8
312.8 (bulb)

195,
min
257
min
113
83 @ ® ®
[ R !
f 1; 9 - . 5+7
159 . 195 min 27
257 min
295 min Minimum useful - screen

area of spherical face

295 min

1 R6.0
29.6

256 6.0

l 10 min

===z

All dimensions in mm \

Rim detail

Muliard

One of the four lugs
may deviate 2mm max.
from the plane through
the other three lugs
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A31-410W

TELEVISION TUBE
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D4663

1 T T
az,a4 Cathode madulation
{mA) ] i

Vazat = 128V | ' 1
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TELEVISION TUBE A31-410W
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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 safefy 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 A%
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 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, ad 18 kv
\ a3 (focus electrode control range) 0 to 400 A
v 400 v
al
Vg for visual extinction of focused raster ~40 to -77 v
*Vk for visual extinetion of focused raster 36to 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
Co all 7.0 pF
ck_ all 5.0 pF
ca2,a4—M 700 to 1300 pF
®12.04-B 200 pF

EXTERNAL CONDUCTIVE COATINGl

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 a general 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
| va.2,a 4 TN 13 kv
+V _ max. 1.0 kv
| a3
‘ -~V a3 max, 500 v
Val max. ’ 700 v
Val min. 350 \'
-v max. (see note 2 400 v
g(pk) ¢ )

-Vg max, (see note 3) 150 v
*Ia3 max. 25 HA
ﬂal max. 5 LA

Vh-k (see note 4)

Cathode positive
d.c. max, 250 v
pk max. 300 v
Cathode negative

d.c. max. 135 \'A
pk max, 180 v
Rh—k max. 1.0 MQ
Z, o Max. (=50Hz) 100 kQ
R j max. 1.5 MQ
zg_k max. (f=50Hz) 500 kQ

Mullar d A44-120W/R Page 3



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
flashover 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 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 10k® resistor.

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 Vi _j max. (cathode positive)
tive) 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 via a suitable
leakage 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 18kV.

WEIGHT

Tube alone (approx.) 5.5 kg
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TELEVISION TUBE A44-120W/R
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TELEVISION

TUBE

A44-120W/R
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A44-120W/R

TELEVISION TUBE
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30— |f—14—f Hole @ 3.0
+0-3 for earth connection
to rimband.
. phea VA
—r—f pd
f ”- -\/ A T
! \
*29 4. t—— o
l N J \ ‘

% Minimum space to be
reserved for mounting lug

=33 Mounting lug

88162

’_—————363-5

A
N
|
N

%

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 bolits [}

All dimensions in mm
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TELEVISION TUBE

4975

A44-120W/R

ITTITTT

Grid modulation

LI TTTTTTT]

E

a2, ad =13 to 18kV

Q=8

4OOV

Vg (v)

-60

-40 -20 o

FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE.

GRID MODULATION

A44-120W/R

faz, a4
(mA)

2:5

2-0

o5

' Muuard A44-120W/R Page 11



- B4979
1o a4 Ad44-120W/R
(mA) ITITT1TT
Cathode modulotion
| HEEEREENE
‘Vaz,a4 =13 to 18kV
2:5
2:0
] ]
1
-5 =
\
£
d
3
-0 ’iB%
&\
\Vi
N
N N
05
A,
\
N
o
o 20 40 60 Vi(V)

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

Mu“ard A44-120W/R Page 12



TELEVISION TUBE  A44-120W/R
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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 reéquired.
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
I‘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, ad 20 20 kv
A a3 (focus electrode control range) 0 to 400 0Oto400 V
v 400 500 V
al

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

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 250pA. In general, acceptable
resolution will be obtained with a fixed focus voltage.

DEFLECTION (Magnetic)

Dlagonal deflection a.ngle 110 deg
Honzontal deflection angle ) 98 deg
Vertical deflection angle ' - 81 : deg

The deflection coils should be designed to prowde a pull-back of 4 O0mm
on a nominal tube.

CAPACITANCES
Cg-all 7.0 PF
®k-all 5.0 oF
®a2,a4-M 850 to 1300 pF <—
®a2,24-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 thefinal 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 of centre of
centring field from reference line 57 mm

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

REFERENCE LINE GAUGE

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

MOUNTING POSITION

A50-120W/R

Any. The tube socket should not be r1g1d1y 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)

‘max. (at I =0) (see note 1)

a2 a4
9.2, a4

o+
Va3 max.

—Va3 max.

val max.

Val min.

a2, a:

-v max. (see note 2
g(pk) ¢ )
-Vg max. (see note 3)
+]
1 23 max.
+
Ial max.
Vh-k (sce note 4)
Cathode positive

d.c. max,
pk max.

Cathode negative

d.c. max.
pk max.

-k max,

k-e

N

max. (f=50Hz)

g—k max.

N:v

ek max. (f=50Hz)

Mullard
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13
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700
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400
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250
300
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180

100
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kv
kv
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MQ
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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.

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 tothe cathode, exceptduring 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 +V(pK)
max. This may be achieved automatically by the series connection of a
10k resistor.

4, 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 switching on, adecreasein Vj _; max. (cathode positive)
proportional with time from 410V to 250V is permissible.

5. 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 2.0MSQ.

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 arisingfrom prolonged exposure at close range to this tube
when operated above 20kV.

WEIGHT
Tube alone (approx.) 8.5 kg

Muuard A50-120W/R Page 4



TELEVISION TUBE

A50-120W /R

|

434 max
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Recessed cavity a2 . a4
connactor CT8 6
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+1-07 - All dimansions in mm

Neck dia 28-6_ o8
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min.
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Bulb dimensions
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1
B8H Base

Useful screen
area shown
shaded.

All dimensions in mm
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TELEVISION TUBE A50-120W/R

B9686 Maximurn radii of the
outside of tension band
=nominai bulb radius +4

6‘0&
2
Q4
frea— 434 max ——————»
o 9]
Anode
contact
side
351
max

% The clip is located
within these dimensions,

i «.60 4 Total thickness of
i min rimband, tension band
and clip = 8 max.
* 140

max

pa————————— 441 max ————————={

Centre of
screen

5% [2/
e ==

)

}
6 min
(straight
* portion})
, |
Cement
.
1723 \
*32 One of the four Jugs may devigte !
to 2mm max from the plane through the other three lugs
Ref.line

*¥Dpistance from point Z to any metal parts

All dimensions in mm
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A50-120W/R

TELEVISION TUBE
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le— 23—« Holg @ 3.0 for earth
connection to rimband

30— 12
+0-3

[

Mounting lug \

* .
Minimum space to be reserved for mounting lug=39

T 1 S 40
* 1| LT A

414

n
’ B

The bolts to be used for mounting
the tubes must be within the
circles of 80mm diameter
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TELEVISION TUBE A50-120W/R

22|
A50-120W/R TTl Taz, a4
TTITTIT {(mA)
Grid modulqgtion
TLEITTUTT
Vaz , ag =13 1o 20KV
25
|
20
‘ g 4 -5
o)
L
G/
| Nis
§)
v,
-0
y.
05
y
(o]
vg(v) -60 —40 -20 o

FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE,
GRID MODULATION.,
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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 A50-120W/R

Vk-g T T 86323
g A50-120W/R
(cut-oft) 11 L

) Cathode modulation
Vaz2,a4 =13 to20kv
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LIMITS OF CATHODE-TO-GRID CUT-OFF VOLTAGE PLOTTED
AGAINST FIRST ANODE-TO-GRID VOLTAGE,
CATHODE MODULATION
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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

Ih 300

v

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
switched on. A current limiting device may be necessary in the circuit, to

ensure that this voltage is not exceeded.

OPERATING CONDITIONS

20 :
Va2 +aq - 2 20
Va13 (focus electrode control range) 0 to 400 0 to 400
A\ 400 500
al
Vg for visual extinction of focused raster -40 to ~77  -50 to -93
*Vk for visual extinction of focused raster 36 to 66 45 to 80

kv
v

v
v

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

grid.

SCREEN (metal backed)

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

FEBRUARY 1973
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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 oF
Caz+ad-M 1500 to 2300 pF<—
Co0+ad-B 600 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
“eentring field from reference line 57 mm

Adjustment of the centring magnet shouldnot 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 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 protectoron the base until it can be replaced
by tlie socket after installation of the tube in any equipment.

RATINGS (DESIGN CENTRE SYSTEM)

va2+a4 max. (at 1a2+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 A%
al
V . min. 350 \'4
al
~v max. {see note 2 400 v
g(pk)- ¢ )
-Vg max. (see note 3) 150 v
£ a3 Max. 25 HA
ﬂal max. 5 uA
vh-k (see note 4)
Cathode positive
d.c. max. 250 ‘ \'4
pk max. 300 \'4
Cathode negative
d.c. max. 135 v
pk max. 180 \%
Rh—k max. 1.0 MQ
Zk—e max. (f=50Hz) 100 kQ
R max. 1.5 MQ
g-k
Zg-k max. (f=50Hz) 500 ke

Mullard
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NOTES
1.

[51]
.

Adequate precautions should be taken to ensure that the receiver is pro-
tected from damage which may be causedbya possibie 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 biag must not be such as to allow the grid to become
positive with respeet tothe 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.

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 switchingon, adecreasein Vj_j, 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
.~ 5125%2 = .

(bulb)

Metai band B\

External oonductive
coating M

£6
. 181

Detarminad by the plane

of the upper edge of the
step on the reference line
gauge JEDEC. 126 when the
gauge is resting on the cona

End of closely
controlled zone

|
i
416° Hmox ————=

40952 _ _ _
( bulb )

>

| af C T

g
Recessed cavity // /\\ ’/ a2+ad
connactor CT8 130
min
1.07 . . .
Neck dia 286 t‘o-a EF Al dimensions in mm
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231MR Useful screen

area shown
shaded.
t
481min, ————e=
Bulb dimensions All dimensions in mm
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TELEVISION TUBE A61-120W/R
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earth: connection to -
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3-Q e h 12 o
103

Mounting iug \

Minimum space to be reserved for mounting lug=39
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TELEVISION TUBE A61-120W/R

AB1-120W/R laotog
TT 11111 (mA)
Grid modulation
INBEENEEEI
Vaz+aq =3 to 20KV
25
20
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FINAL ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE.
GRID MODULATION.
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AG1-120W/R
I:‘.:; TTIITITTH
Cathode modulation
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Vag +a4™13 to 20kV
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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 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 ™)

LIMITS OF CATHODE-TO-GRID CUT-OFF VOLTAGE PLOTTED
AGAINST FIRST ANODE-TO-GRID VOLTAGE.
CATHODE MODULATION.
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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 vaives generally
consists of two or more letters followed by two, three or four figures. These
symbols provide information concerning the principal uses of the vaives, 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—S5.0V 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—tetrode Y—half-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—B9%A (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 \v/ 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. M808O.

Examples
PCF806 P C F 806
300mA triode voltage B9A base
heater amplifying ‘Entertainment’
pentode applications
EC1000 E C 1000
6.3V triode Miscellaneous (subminiature) base
heater ‘Professional’ applications
(A
[Mullard|
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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 . .- 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 muitipie valves, electrodes of the different sections may be
distinguished by adding one of the following letters:

Diode ... . d Hexode
Triode... .t Heptode ... h
Tetrode e . q Octode .
Pentode p 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’.

1. SYMBOLS FOR ELECTRIC MAGNITUDES

Voltages Current
Direct Voltage ... .. Vv Direct Current ... o
Alternating Voltage (r.m.s.) Vy.m.s. Alternating Current (rom.s.) lp ..
Alternating Voltage (mean) Vi, Alternating Current (mean) gy
Alternating Voltage (peak) vpx Alternating Current (peak) ipx
Peak Inverse Voitage ... P.LV. No Signal Current ... e 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
—
[Mullard]
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LIST OF SYMBOLS

Inside
Vaive
Resistance r
Reactance X
Impedance z
Admittance y
Mutual Inductance m
Capacitance c
Capacitance at Working Temperature Cw
Power ... . [

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 AXILNX»

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.,

e.g.i—
Anode Voltage oo Va Anode Current (A.C.r.ms.) lag.m.sn
Control-Grid Voltage Va No Signal Anode Current ... lao)
Anode Supply Voltage Vam, Control-Grid Current lg1
Filament Voltage ... Vi Total Distortion woo Dtot
Heater Voltage we.. Vn 3rd Harmonic Distortion ... Dsg
Anode Dissipation ... Pa Equivalent Noise
Output Power v.  Pout Resistance Req
Drive Power ... ... Partve Limiting Resistor Ritm
Anode Current (D.C.) L Cathode Bias Resistor Rk
. Internal External
Anode Resistance ra Ra
Insulation Resistance (heater to cathode) ... Fhok
Resistance between Control-Grid and Cathode ... rgi_k Rg1x
Capacitance (cold)—
node to all other electrodes Ca—all
Anode to control-grid Ca g1
Control-grid to cathode at working temperature Cgl. k(W)
Control-grid to all other electrodes except
anode (Input Capacitance) Cin
Anode to all other electrodes except control-
grid (Output Capacitance) Cout
inner Amplification Factor ... Ugl_gz

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 Internationa!l 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 initiafly 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 tatings 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.

JANUARY 1973 Mu‘lard
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GENERAL OPERATIONAL RECEIVING
RECOMMENDATIONS VALVES

2.1

2.2

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 vaive
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.

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.

Rated supply voltage and its variation

In equipment which is to operate from the normal supply mains a voltage tap
should be pravided for every declared mains voltage. Where this is not practicable
however, and two or more declared véltages 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 normaily-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 fow
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.

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 of 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.
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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 3-10% 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 controis which result in incorrect operation of the
equipment.

When a pentode or other muitigrid 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 allﬁ

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 1),
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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 BYA 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 (mains 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 +3.5%
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.
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3.2.1

Supply from a voltage source via a series diode
Source voltage=total heater voltage x V2

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

3.2.2 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 resuiting heater voitage should preferably be negative
with respect to the cathodes of the valves.
DS105
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Ratio of lowest individual heater voltage to total heater voltage
3.3 Pulse and r.f. operation of heaters

When a valve heater is operated from a pulse 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.
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3.4 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.

3.5 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.

I under emergency conditions, the eguipment 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 a minimum, preferably less
than --2%.
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5.2
5.21

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 I1.
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 voitage 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 vafue 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.
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5.2.3 Rectifier cathodes

5.3

Disintegration of the cathode coating may occus 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 1il)

If grid current biasing is employed, the vatue of grid resistor will depend on the
application. For a.f. voltage amplifiers the grid resistor value shouid be high
(preferably greater than. 10MQ) but not greater than 22MQ. For r.f. and if.
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.
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5.5

5.6
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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 anade 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 Rg3. x 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.
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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
application, 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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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 currents 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.
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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 respect 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:

V, 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).

Vacoy max. (Vgay max. etc.) The maximum voltage (positive or negative) which can
be applied to the valve electrode when the vaive 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(px) max. (Rectifiers) The maximum permissible steady-state peak anode
current.
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ia(surge) max. (Rectifiers)

Vg1 (lgr = +0-3pA)

Gm

Ta
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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 voitages applied, unless
otherwise stated) is 0-3pA. The' 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.

B Gh (Va constant)
9Im = &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.

_ % (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 = 55—
8l,

gm, p and ra are related by the expression:

H=0Om.ly

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 dm
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

dm (eff) —
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de

Hgt g2

gt

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 (lx constant)
Hegi g2 = 6—\7;

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:

for2
rgr (at f1) = rg1 (at fa) 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
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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 g, or g..

mp Modulation hum. Curves of hum input voltage plotted
against gm oOr 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 + heater
(in a triode pentode). Triode anode and pentode section
earthed.

Mullard

Page 15



GENERAL OPERATIONAL RECEIVING
RECOMMENDATIONS VALVES

APPENDIX Il - 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 dpposite 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 252°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.

Muuard Page 16



RECEIVING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

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 vaives).

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

Pmax 0043
(%)

o0 -

N
80
X
40
20
o
A 80 [
Vimax (%)
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 Vg2 max. is given which is less than twice the
Va max. or Vg2 max. for the valve, the supply voltage must not exceed this value.

Mullard
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GENERAL OPERATIONAL RECEIVING
RECOMMENDATIONS VALVES

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
Rx(etty = Rk‘f‘r
and for a tetrode or pentode by: |
Ri(etry = X Ryt

la

|g2 Rg2

fa Hegl-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:
la = 8mA Bg1-g2 = 47 Rx = 200Q
lgo = 2mA Gm = BmA/V Rg2 = 47kQ
The value of Rg1-x max. (fixed bias) is 1.0MQ. The effective cathode resistor is therefore
10 2 47
—x024=. ==
8 X 2+8 v} 0.5k Q.
Rg1 max.

From the chart a value of of 3.5 is obtained for these two values.

Rg1 max. (fixed bias)
The maximum value which can be used in this case is therefore 3.5MQ.

Mullard —
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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/m2 or 450mm Hg).

HEATER
Suitable for parallel operation only, a.c. or d.c.
Vh 1.4 A\
I.h 575 mA
Heater voltage tolerances:-

(@) 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, ks 1.0 pF
TOTAL OPERATING CONDITIONS
Iout 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 HA
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.

JULY 1969 "\ DY802 Page 1
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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 isoperated 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 EAS52

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
ca-k <0.5 pPF
CHARACTERISTICS
[a 500 UA
v <3.0 v
a .
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
P.L.V. max. (f <100MHz) (see note 2) 1.0 kv
Ik max. 300 HA
i max. (see note 3 5.0 mA
(k) 2% ¢ )
Vh—k max. 50 \'
Rh—k 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 'T0~ V, where f is
the frequency in MHz.

3. At frequencies less than 100Hz, i

5 - + o
k(pk)max. 0.3+ 0.047f mA, where f is in Hz.

Mullard
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*Max. diameter of the glass seal

1. For protection during transport the EA52 is fitted with a plastic capwhich 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.

Mullard
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U.H.F. DIODE
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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.

HEATER
Suitable for series or paraliel 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 5
Paraliel Vy applied between pin 9 and pins 4
and S connected together
Series ) Parallel
Vn 12.6 6.3
In 150 300 mA
CAPACITANCES
*co 1.6 pF
g 23 pF
Co—x'sh 045 pF
Ca"_x"4n 035 pF
*Cox 0.2 pF
*chx 25 pF
*Cx_g.n 4.7 pF
Ca'_g'+h 1.9 pF
Ca'—g4n 1.8 pF
Sod7 bF
Cen <. p
[ <0.005 pF
g <0.07 pF
Coy <0.04 pF
*Each section
CHARACTERISTICS (each se&ion)
Va 100 170 200 250 v
I, 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
rs 16.5 1 10.5 11 kQ
*re.x 21 16 14 25 kQ
*Measured at f=50Mc/s
LIMITING VALUES (each section)
Va(b) Max. 550 v
Vs max. 300 v
Pa Mmax. 2.5 w
e max. 15 mA
~Vg max. 50 v
V¢ (ls=+0.3pA) -1.3 v
Rg_x max. (seif-bias) 10 MQ
Vh,_g max. 150 v
Ru_x max. 20 kQ
(A
[Mullard]
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ECC8I

DOUBLE TRIODE

Double triode primorily 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.

ECC8I
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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 _ ECC8 '
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 l 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 '
Double triode primarlly 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 I
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 o frequency
changer or r.f. amplifier at frequencies up to 300Mc/s.

CEl €cce } 1243
o £ . TTTTT] Jo
- < V= 200V ’
¢ ‘ MO y
Rq p.
4
130( 12] 6
\ 4
L
A
4
\ ]
2510 S LAY 1 s
44114 % 19
f -
: i 1
s b -
VR ERLY y 1 1] 1]
bO| 8] 4 SR -
\\ [ HENE
A\ 4
AN
15 ] 613 N
J N - an
iR 3 BYV.GE
1 KLY
o|a]2 . +HHH HAH
" N A N Prd Tp | 114
It
y 1
1 1
L1 o Son
/ & = N ]
5| 2] 1F 3= =
olojol b -
O ... . 2 4 [ Vosc (ve.m.s

PERFORMANCE CURVES AS FREQUENCY CHANGER AT ANODE VOLTAGE
OF 200V

S ECCB1  960-10



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

Low u 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 Vn applied between pin 9 and pins 4 and 5
connected together
Series Parallel
Vi 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-n <135 mpF
Ca'-a” <141 pF
Cor—g’ <60 mpf
Carz <110  mpF
- <10 mpF
*Each section
CHARACTERISTICS (each section)
Va 100 250 v
la 1.8 105 mA
Ve 0 -8.5 v
Em 3.1 22 mA)V
® 19.5 17
s 6.25 77 kQ
Vi max. (Ig = 4+0.3pA) -1.3 A
(R
FEBRUARY 1960 (2) R Page D1



ECC82

DOUBLE TRIODE

OPERATING CONDITIONS (each section)

As an a.f, amplifier

Vb Ra I
V) e mA)
400 4) %n
350 47 43
300 47 37
250 47 3.0
200 47 2.4
150 4 1.8
100 47 12
400 100 2.6
350 100 23
300 100 2.0
250 100 16
200 100 1.3
150 100 1.0
100 100 0.7
400 220 1.3
350 220 12
300 220 1.0
250 220 0.8
200 220 07
150 220 0.5
100 220 0.3
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(%) (kQ)
6.7 150
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330
330
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680
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680
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*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)

Vu,(b) max.
Va max.
Ps max.
Ik max.
*ik(pk) Max.
=Vg max.
—=VYg(pk) Max.
g~k max. (fixed bias)
vh-—k max.
'l'Rh—k max,

550 A
300 v
275 W
20 mA
150 mA
100 \4
250 \'
1.5 MQ
180 v
20 kQ

tWhen used as a phase inverter immediately preceding the output stage,

Rh-k max. may be 150k(.

*Maximum pulse duration = 200ps.

(N
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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 5W 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

Vg 6809! 9m ra
9
“lw Eccs2 T |tmatw | (e
T [T1
m|-—— Each section
[TTT
Vq =50V
20|-4 o 20 |40
o
7
7
4 /
y
15{ -3 15 30
A
A
\ J
\
/!
ol -2 \ 0 20
\
AN
\N
N
N
AN N,
N AN
s| - (23 10
=
o] © i o [}

[¢]

4

€

Io(mA)

ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT, V; = 50V

Page C2



DOUBLE TRIODE ECC82
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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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DOUBLE TRIODE ECC82
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DOUBLE TRIODE

High .. double triode, having separate cathodes,
primarily intended for use as a resistance-coupled
amplifier or phase inverter.

ECC83

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
Parallel

VYn

In

CAPACITANCES

Cout’

Cout~
*Cin
*CD—K
Ca’—a”
Car—g’
Ca'—gr
Cg'~g”
*Cgvh

*Each section

CHARACTERISTICS (each section)
Va

la
Ve
gm
®
Fa

Vg max. (I = +0.3pA)

AUGUST 1965 mm

V1 applied between pins 4 and 5

Vi applied between pin 9 and
pins 4 and 5 connected together

Series Parallel

12,6 6.3 v
150 300 mA
330 mpF
230 mpF
1.6 pF
1.6 pF
<1.2 pF
<100 mpF
<110 mpF
<10 mpF
<150 mpF
100 250 \
0.5 12 mA
-1.0 -2.0 v
1.25 1.6 mA/V

100 100
80 62.5 kQ

-0.9 V<
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ECC83

DOUBLE TRIODE

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER with grid current bias (R; = 10MQ)

V)
400
350
300
250
200

400
350
300
250
200

400
350
300
250
200

Re
(k)
47
47
47
47
47

100
100
100
100
100

220
220
220
220
220

Rg **
(kQ2)
150
150
150
150
150

330
330
330
330
330

680
680
680
680
680

la
(mA)
3.4
28
2.2
17
1.2

241
1.75
1.4
14
0.8

1.2
1.0
0.8
0.6
0.45

Z, = 0kQ Z; = 220kQ
[ A Al r —A- hY
Vo_ut Voutlr.m.s.)* \ﬁzlt Vout(r.m.s.)‘r
Vin ™ Vin M

47 43 38 46
46 36 37 38
44 29 36 30
42 22 34 24
39 15 32 17
61 59 49 62
60 49 48 52
58 39 47 42
56 30 46 33
54 21 43 23
73 " 58 75
72 59 57 63
70 47 56 52
68 36 54 40
65 25 52 29

*Qutput voltage measured at Dyt = 5%.

VDUQ

Vin

measured with Viner.m.s.) = 100mV

**Grid resistor of following valve.

+When operating this valve with grid current bias and a high source imped-
ance, the second harmonic distortion rises to a peak at quite low levels of
output (about 10Vr.m.s) and then falls with increasing drive. The third
harmonic then begins to rise, and Dio finally reaches 5%, at a much higher
output level than with zero source impedance. The maximum value of this
distortion peak varies inversely with the anode load, being about 5.5%,
with R = 47k, 4.5% with Ry = 100k and 4% with R, = 220k<2.
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DOUBLE TRIODE ECC83

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER with cathode bias

Vb Ra Ia Ry Yout Voutr.m.s)*  Dit* Rgt
V) (k) (mA) &Q) Vi v) (%) (k)
00 47 22 10 43 40.5 50 150
/0 4 17 12 49 3 50 150
30 47 13 15 4 2 50 150
250 47 09 22 36 125 50 150
400 100 14 1.5 59 59 5.0 330
350 100 1.1 1.8 57 45 5.0 330
300 100 0.88 2.2 55 325 5.0 330
250 100 0.6 33 50 18.5 5.0 330
400 220 0.88 2.2 71 63 37 680
350 220 0.7 2.7 69 60 5.0 680
300 220 0.5 39 65 38.5 5.0 680
250 220 038 47 62 27 5.0 680

*Output voltage measured at Dy = 5% or at start of positive grid
current. At lower output voltages the distortion is approximately
proportional to the output voltage.

tGrid resistor of following valve.

At lower values of Vy , grid current bias should be used.
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ECC83 DOUBLE TRIODE

OPERATING CONDITIONS AS A PHASE INVERTER

Vb ltot Rk vout(r.m.s.)* vout
4] (mA) k) ()] Vin
350 1.3 1.5 44 65
250 0.8 2.2 23 60

*Qutput voltage measured at Diot=5%.

LIMITING VALUES (each section)

Vg max. 300 A\
Pa Max. 1.0 W
I max. 80 mA
-V max. 50 v
Rg-x max. (fixed bias) 10 MQ
Vh-k max. ) 180 v
Rp-x max. 20 kQ

{When used as a phase inverter immediately preceding the output stage,
Rp-x max. may be 150kQ.
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DOUBLE TRIODE ECC83

OPERATING NOTES

1. Microphony

This valve may be used without special precautions against microphony
in equipment where the input voltage is not less than 5mV for an output
of 50mW (or 50mV for 5W output).

2. Hum

With Vy, applied between pin 9 and pins 4 and 5 connected together and
the centre tap of the heater transformer earthed, the section connected
to pins 6, 7 and 8 is the most favourable with regard to hum, and should
be used for the input section when the two sections are used in cascade.

When used as a normal voltage amplifier with V, = 250V, R, = 100k,
Rg = 330kQ, Ry = 1.5kQ (suitably decoupled), the maximum hum level
of the input triode is 10V, the average value being 6pV. If one side of the
heater is earthed, rather than the centre tap, it is preferable to earth pins
4 and 5. The average value of hum under these conditions may be 50uV.

—=1 22-2 Mmax r-—

al a“
h h o [ /\ (
o]
9'—fjusn nenf g k* OO Oo g ,g‘ ’o‘
o o o E
/-\ gll o) o) i < g
a" hct J\

k' h hct h k¢ B9A Base UUUUI_

All dimensions in mm
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DOUBLE TRIODE ECC83

B4474

Vg (V)

=-5.0V

500

-4.5V
I

=-4.0V|
V4

a-3.5v
y

400

V4

=-3.0V
y.

=-2.5

==2.0

ECCB83
15V
y
p.
300

2-1.0V

==0.5

y
200

Vg-OV

100

5 o
Q Q Q o
A & -

o
Lo ]

(mA)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID
VOLTAGE AS PARAMETER (each section)
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ECC83 DOUBLE TRIODE

ra ECC83 B4472 9m ¥
TTTIT]
() V°=100V (mAIV)
T1111 -Vg
Each section W)
v
5
200 e~ 20 100
y.
4
150 15 80
100 :: 10 60
e
Ta
50 05 40
N
N
NI
Nl
A N
o Ih Y o 20
(o] 10 20 3.0 I, (mA)

MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AMPLIFICATION FACTOR
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT.
a= 100V
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DOUBLE TRIODE ECC83

g lElClC?:sl B4473 9m B
k) V=250V (mAV)
TTTTT1: Vg
Each section )
]
in
200 - i 40 100
150 30 80
1
g"I
A\ N o
100 20 60
4 Vg
50 10 40
a
o o 20
o 10 20 30 I, (mA)

MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AMPLIFICATION FACTOR
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT.
Va = 250V

[ Mullard]
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R.F. PENTODE ' EF80
High slope r.f. pentode primarily intended for r.f. or if. :

amplification in television receivers. It is suitable for use as o
video amplifier, mixer or synchronising pulse separator.

HEATER
Suitable for series or parallel operation a.c. or d.c.
Vn 6.3 v
'h 300 mA
CAPACITANCES
Cin(g1) 7.0 pF
Ca(gs) 54 pF
Cout 3.1 pF
Ca—g1 <7.0 mpF
| Cea-g1 26 pF
Ca-k <10 mpF
Cp1-n <150 mpF
| CHARACTERISTICS
Va 170 v
Vg 170 v
Vis 0 v
‘ Ia 10 mA
lye 25 mA
| \Z -2.0 v
gm 7.4 mA/V
‘ s 400 k0
gl -g2 50
Req 1.0 k2
ra1 (f = 50Mc/s) 10 kQ
Vi max. (g1 = +0.3pA) -1.3 v
LIMITING VALUES
V.(b) max. 550 v
'a Max, - 300 v
Pa Max. 25 w
vg!(b) max. 550 v
Vg2 max. 300 A
Pg2 Mmax. 700 mwW
lx max. 15 mA
Rgi~x max. 500 kQ
Vh-x max. 150 v
Rn-x max. 20 kQ
JANUARY 1960 (1) @ Page Dt



EF80

R.F. PENTODE

—=22:2mm [~

max

p-——— 60mm max —-———+

|
h:

:
mml
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R.F. PENTODE

{
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE, WITH SCREEN-GRID VOLTAGE AS PARAMETER. Vgz = 170V




R.F. PENTODE
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GRID VOLTAGE AS PARAMETER. V¢,

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-




R.F. PENTODE EF80

; Lo
3793 EF80 + i)
8
|
|
|
| A
|
| 4
‘ /
| 4
| _j\
| ’
»
g y,
/[/
A
/ # A
AWV,
4
A £, 15
pARY.
W '/' 40N
V.
- L - A o
~ o
%I(V) -3 -2 -1 ]

ANODE CURRENT IN THE REGION OF THE ORIGIN PLOTTED AGAINST
CONTROL-GRID VOLTAGE WITH ANODE AND SCREEN-GRID VOLTAGES
AS PARAMETER
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EF80 R.F. PENTODE

3786 EF80 1]
-1 (8
/
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE AND SCREEN-GRID VOLTAGES AS PARAMETER
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R.F. PENTODE EF80

394 €re0 I
mA)
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SCREEN-GRID CURRENT IN THE REGION OF THE ORIGIN PLOTTED
AGAINST CONTROL-GRID VOLTAGE WITH ANODE AND SCREEN-GRID
VOLTAGES AS PARAMETER
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EF80 R.F. PENTODE
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SCREEN-GRID CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
WITH ANODE AND SCREEN-GRID VOLTAGES AS PARAMETER
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EF80

R.F. PENTODE

Wk o5t ool 0§ 0
T [
AQO == == = gy sy - [ A A o A Y I.I.TI
i Ty
AOS) e o | ] i I L Ny = o ot g o e oo L. L N
AOLI - oy - NEEYS - - P dm om e wd = | 3 -
AOOZ -+ gl ol iy il F el IR
AOO} s mn = HE Su
; IOTRY S B AT N SR U A +
T aetbm il adme - L I I .
[ AOSE =%t an ! TS TEuREREERC y o
W t I l*: .%.nlh;‘« .T i~ WJ,. 3 z
_ torin : 8D
1 et N =4 1
] TN = :
- Aosi W i ML .Mul\llfﬂ# p Ar\ - Jr. | L]
T ! , - ANBERYS B SN
1 < RS BN SR ARE
T RENV.AREY ARNE
L Ao T ANBNIS i
I T N T
U] L ) AmN
i PN
AOCT 1 b 9T -4
Lt L5 S
= u L —
Ao =E6n
~ Acsz=th Al- =16
T ! HH H L1 yw
+ + h 0ed3 t ST T S6LE | | T

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE

VOLTAGE WITH SCREEN-GRID VOLTAGE AS PARAMETER
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EF80 R.F. PENTODE
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CATHODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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R.F. PENTODE EF80
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RELATION BETWEEN CONTROL-GRID VOLTAGE, MUTUAL CONDUC-
TANCE AND ANODE AND SCREEN-GRID VOLTAGES, WITH ANODE
CURRENT AS PARAMETER
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EF80

R.F. PENTODE
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AGAINST ANODE CURRENT
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R.F. PENTODE

b EF8OL-f {1 441+~ 3788 | Im
Iz 9
(maA) [T {roarv;
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PERFORMANCE CURVES AS FREQUENCY CHANGER. V, = 170V, Ve = 150V
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VARIABLE-MU R.F. PENTODE

Frame-grid variable-mu r.f. pentode for use os
an automatic gain tontrolled i.f. amplifier in
television receivers.

- EFI83

HEATER

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

A

In

CAPACITANCES
Cin
Cout
Ca—g1

Cgi-g2

CHARACTERISTICS

Ve

L'
re1 (f = 40Mc/s)
Req (f = 40Mc/s)

JULY 1964

170 200
90 90
0 0
14 12
5.3 45
-1.8 -2.0
14 125
350 500
11.6 13
- 490

6.3 v
300 mA
9.5 pF
3.0 pF
5.5  mpF -
28 pF
230
90
0
10.5 mA
36 mA
2.1 v
10.6 mA/V
650 kQ
15.3 kQ

EF183 Page D1
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EF l 83 VARIABLE-MU R.F. PENTODE

OPERATING CONDITIONS

€329 +Vy

Rgg

With compensating resistor Ry (e.g. vision i.f. amplifier)

Condition 1 2 3 4

*Vyp 190 190 190 190 v
Rge2 22 6.8 8.2 10 kQ
Ry e’ — 8.2 12 18 kQ
Rk1 2 22 22 22 Q
Rie 100 56 68 82 Q
Re1 — — — — k{2
Ia 11.6 118 1.7 114 mA
lg2 43 4.4 44 43 mA
gm for 100 123 12.4 12.2 12 mAV
Vg for ]

reduction in gm -18.5 9.0 -10 -1 v

|!otal 16 27 24 Pl mA
Condition 5 [} 7 8

*Vy 190 190 190 190 v
Rg2 : 12 15 18 33 [X9)
Rga—¢’ 27 47 82 — kQ
Ry1 2 22 22 22 Q
Ry2 82 82 82 0 Q
Rg1 — —_ —_ 470 0]
la 11.8 19 12 116 mA
lga 4.4 4.5 4.5 44 mA
gm . ; 12.3 125 12.5 15.5 mA/V
Vg1 for 100 :

reduction in gm -12 -13.5 -145 -17 Y

Yhotal 19.7 18.5 147 16 mA

*For other values of Vp up to 210V, the above conditions can be used
providing the values of Rez are changed to keep Vga at approx. 90V.
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VARIABLE-MU R.F. PENTODE EF I 83

7ea7) _ +Vp
%Rgz
< ---)
Rgz-k
ACT )

i1 |

Without compensating resistor (e.g. sound i.f. amplifier)

Condition 1 2 3 4
*Vy 190 190 190 190 %
Rge 22 6.8 8.2 10 k(l
Re2—k — 8.2 12 18 kQ
Rk 120 68 82 100 Q
la 117 12 1.8 114 mA
lg2 43 4.5 4.4 43 mA
gm 124 13 123 12 mA)vV
Vg for 10 :1
reduction in gn -5.0 -3.0 =325 -35 v
Vg1 for 100 : 1
reduction in gm -18.5 90 -10 -1 v
botal 16 27 24 Pl mA
Condition .;0 g 7
*Vy 1 190 190 v
Rgo 12 15 18 kQ
Rez-x 27 47 82 kQ
K 100 100 100 Q
N 11.8 12 12 mA
fg2 4.4 4.5 45 mA
gm 124 125 125 mA/V
Vg1 for 10: 1
reduction in gm —-4.0 -4.4 4.6 v
Vg for 100 : 1
reduction in gn -12 -13.5 -145 v
ltotal 19.7 18.5 175 mA

*For other values of Vi, up to 210V, the above conditions can be used
providing the values of Rgs are changed to keep Vo at approx. S0V.

(T

(Mullard]
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EFI83

VARIABLE-MU R.F. PENTODE

DESIGN CENTRE RATINGS

93—

g1 —

V.(b) max.
V. max.

Pa Max.
Vga(p) max.,
Vg2 max.

Pg2 Max.

=Vg1(pk) Max.

Iy max.

Rgl -x max.
Rgsfk max.
Vh-kx max.
Rih-x max.

Thulb max.

550 v

250 v

25 w

550 v

250 v

650 mw

50 v

20 mA

10 MQ

50 k€2

150 v

20 k€2

180 °C

r._222_4

Nan

b =
L_ ©

BY9A Base
All dimensions In mm
A
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VARIABLE-MU R.F. PENTODE

EFI83
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
SCREEN-GRID VOLTAGE AS PARAMETER AND WITH MUTUAL

CONDUCTANCE CONTOURS
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EF I 83 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE EF l 83
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EF l 83 VARIABLE-MU R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE.
Curve numbers refer to operating conditions on pages D2, D3
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VARIABLE-MU R.F. PENTODE
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EFI83

VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE

EFI83
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EFI183

VARIABLE-MU R.F. PENTODE
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R.F. PENTODE

Frame-grid sha;p c&t«rﬂ' pentode for use as an i.f.

amplifier in television receivers.

EF184

HEATER

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

Va
in

CAPACITANCES

Cin
Cout
Ca-—s1
Cgl-gs

CHARACTERISTICS

Va

Ve

Vgs

[

lgs

Va1

£m

Ta

bg1-g2

rg1 (f = 40Mc/s)
Req (f = 40Mc/s)

OPERATING CONDITIONS

Vamy ‘
Vs
Viam)
Ri
Rgz

g

gm
fa
rer (f = 40Mc/s)
Req (f = 40Mc/s)

SEPTEMBER 1963

170

170

10
4.1
15.6

330

170
170

10
4.1
-2.0
15.6

330

9.5

200

200
140
7.5
10
4.1
15.6
510
10
300

6.3 \'
300 mA
10 pF
3.0 pF
55 mpF
2.8 pF
200 v
200 v
0 v
10 mA
41 mA
-2.5 v
15  mA/vV
380 kQ
60
" kQ
330 Q
230 \
0 v
230 v
140 Q
15 k2
10 mA
41 mA
15.6 mA/V
680 kQ
10 kQ
300 Q

EF184 Page D1
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EFi84 RF. PENTODE

DESIGN CENTRE RATINGS

Va(b) max. 550 v

Va max. 250 v

Pa max. 25 w

V(o) max. 550 v

Vs max. 250 v

Pss Max. 900 mW

+~Vgl(pk) Max. 50 v

Ix max. 25 mA

R.],_k max. 1.0 MQ

Vh_k‘max. 150 v

Rh_k max. 20 kQ

Toup Max. 180 °C
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R.F. PENTODE
1676 T T > 1
EFi84 SH-3Hal2 °
o S F-SH - fma
[T amlsm —
Vo= u
>;
n
>I’
1 28
gm=22mAIV\ 1
[ i
{ 20
1
20mA/lV I ]
{
’ 4 15
18mA/vV 1
T
N
[
i6ma/vH {
LI TT I
T 11T i
1amaviHL ] 10
1
LI TS
12mAvV
T
LT
10mA/lvY
| Y ] s
8mA/IV /
111
SmAIV ri
TT1 =
ama /v s
T o
7l o
-6 -2 Y 0

)

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE AND SCREEN-GRID VOLTAGES AS PARAMETER AND WITH

MUTUAL CONDUCTANCE CONTOURS
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EF I 84 R.F. PENTODE
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R.F. PENTODE
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E F I 84 R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID VOLTAGE AS PARAMETER. Vg3 = 230V
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R.F. PENTODE E F l 84
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
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EF l 84 R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
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R.F. PENTODE
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E F I 84 | R.F. PENTODE
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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R.F. PENTODE E F I 84
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EFi84

R.F. PENTODE
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INPUT CONDUCTANCE PLOTTED AGAINST ANODE CURRENT WITH
VARIOUS VALUES OF CATHODE RESISTOR
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R.F. PENTODE

EF184

INPUT CAPACITANCE PLOTTED . AGAINST ANODE CURRENT WITH
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R.F. PENTODE
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TRIODE PENTODE

PCF802

Triode pentode for use in line oscillator circuits, the pentode section as a
sinewave oscillator or pulse shaper in television receivers and the triode

section as a reactance valve.

HEATER

Suitable for series operation, a.c. ord.c.

T

Va

CAPACITANCES
Pentode section
ca-gl
cgl-h max.
n
Triode section
ca—g
cg-h max.
cin
CHARACTERISTICS

Pentode section

< . < <
N

<°.9..<
EE
= 2

[}
o <
wB®

=200V, I =10pA)

AUGUST 1970

Mullard

300 mA
9.0 v
0.06 pF .
0.1 PF
5.4 pF
1.5 pF
0.1 pF
2.4 pPF

100 v

100 v

-1.0 v

-16 v
-1.3 v
6.0 mA
12.5 mA
1.7 mA
3.5 mA
5.5 mA/V
47

400 kQ

PCF802 Page 1
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Hit

" CHARACTERISTICS (contd.)
Triode section

v

A

[T

V_ max. (Ig=0.3uA)
I

I, (V, =200V, I =10u8)

tm

U
T

[

®

a
RATINGS (DESIGN CENTRE SYSTEM)
Pentode section
v max.
a(b)
V_max.
a
P, max.
v max. (see note 1
g2(m) "X ¢ )
V _ max.
g2
pgZ max.

Vgl max. (see note 1)

Ikma.x.

ik(pk) max.

Rgl—k max. (fixed bias)

Rgl—k max. (automatic bias)
vh-k max. (see note 2)
Zgl—k

Triode section

Vh-k max. (see note 3)

Z max. ({=50Hz) (see note 3)

gt-k

max. (f=50HZ) (see note 2)

200
-2.0
-1.3

3.5
10

3.5
70
20

550
250

550
‘250
800
-220
15

560

100
300

550
250

10

100
50

P8 o< <<

mA/V

< < ¥ <« <

28 <

ke
MQ

k@

mA
MQ

kQ

Mullard

PCF802 Page 2



TRIODE PENTODE PCF802

NOTES
1. The instantaneous vcﬁtage between g 1 and g, must not exceed 550V.

2. To avoid hum interference the a.c. component of V,_i should not exceed 65V at
the specified value of Z otk
3. To minimise hum interference, decoupling of Ry is recommended. In circuits
where Rg is not decoupled, the hum interference between grid and cathode will
remain below ImV when the a.c. component of Vi_i does not exceed 25V and Rk
is not higher than 1.2kQ at the specified value of Z

gt-k’
22:2
i"‘{Z’mcux y
L kp,g3.s
70 492
max 556
max

Nl

\ &
g1

kp,g3.$ kt

All dimensions “in mm
D 1653

Mullard
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PCF802

TRIODE PENTODE
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TRIODE PENTODE PCF802

5533 PCFB02 LAl 1,
I (mA)
TTTTT1 1
. Vg = V= 200V (ma)
2. Vg =Vg,= 150V
3. V.=V, =100V
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST CONTROL-GRID
VOLTAGE WITH ANODE AND SCREEN-GRID VOLTAGE AS PARAMETER
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TRIODE PENTODE

Ta PCF802 £l
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TRIODE PENTODE

Triode pentode for use in television circuits as keyed a.g.c.

PCL34

valve, sync-separator, sync-amplifier or in noise suppression

circuits. Pentode section for use as video output valve.

HEATER
In
Va
CAPACITANCES
Cat—gl
Cgt—g1

Pentode section

Cin
Cout
Ca—g1

Triode section

Cg-k
Ca—k
Ca-g
Cg-h

CHARACTERISTICS

Pentode section

Ta

Ug1—g2

Vg1 max. (Igy = 4-0.3uA)

Triode section

Va
Ve
l
Em
Fa
®

Vg max. (Ig = +0.3zA)

JUNE 1962

170
170
-2.1
18
3.0
1
100
36

300 mA
15 v
<10 mpF
<10 mpF
8.7 pF
4.2 pF
<100  mpF
38 pF
23 pF
27 pF
<100  mpF
200 220 v
200 220 v
-2.9 -34 A
18 18 mA
3.0 30 mA
104 10 mA)V
130 150 kQ
36 36
-1.3 v
200 \
-1.7 v
4 30 mA
16.2 kQ
65
-1.3 v

Page D1
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PCL84

TRIODE PENTODE

PENTODE SECTION AS VIDEO OUTPUT VALVE

Vp = Vg2 170 200 220 A

Va -2.0 -2.8 -3.3 v

Ra 30 3.0 3.0 kQ

la 18 18 18 mA

fge 3.2 31 31 mA

gm 10.4 10 9.7 mA/VY

LIMITING VALUES
Pentode section

Vb, max. 550 v

Va max, 250 v

Pa Max. 4.0 w

Vgan, Max. 550 v

Vg2 max. 250 v

Pg2 Max. 1.7 w

I max. 40 mA

Rgi1-x max. (fixed bias) 1.0 MQ

Rgi1-x max. (self bias) 20 MQ

Vh_x max. 200 A\

Rp-x max. 20 kQ

Triode section

Vawy max. 550 v

V, max. 250 v

Vagpk) Max. 600 v

Pa Max. 1.0 w

*ikpk) Max. 160 mA

fx max. 12 mA

Rg_x max. (fixed bias) 1.0 MQ

Rg-x max. (self bias) 30 MQ

Vi-x max. (cathode negative) 150 v

$Va-x max. (cathode positive) 350 v

Rp-x max. 20 kQ
*Maximum pulse duration = 800us.
$Maximum d.c. component = 200V.

(A
NP Page D2




TRIODE PENTODE PCL84

22-2mm
max

.

I

i

fe——860-5mm max

L—67-5mm max—»—‘
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TRIODE PENTODE

PCL84
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST
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TRIODE PENTODE

PCL84
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TRIODE PENTODE PCL84
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PCL84 TRIODE PENTODE
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TRIODE PENTODE PCL84
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TRIODE PENTODE
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TRIODE PENTODE

Combined high-y triode and output pentode
for use in the audio amplifier stage of
television receivers.

PCL86

HEATER

In
Vn

CAPACITANCES
Cap—gt
Cat—gl
Cgt—gl
Cat-ap
Pentode section
Cin
Ca—g1
Cgl-h
Triode section
Cin
Cout
Cag
Cg-n
CHARACTERISTICS
Pentode section

Hegl-g2

Ve max (lgg = + 0-3pA)
Triode section
. v:
la
gm

13
Fa

= Vg1 max (g1 = + 0.3uA)

OPERATING CONDITIONS AS SINGLE VALVE

AMPLIFIER
Pentode section

a

Veo

Vg,
k

la

lge

Pout
Vin(r.m.s.)

tot
Vinr.m.s.) (Pout = 50mW)

)
[ Mullard]

OCTOBER 1963 &

300 mA

133 v

<6.0 mpF

<200 mpF

<20 mpF

<150 mpF

10 pF

<400 mpF

<240 mpF

23 F

2.5 ;F

14 pF

<6.0 mpF

230 \

230 v

~5.7 A

39 mA

6.5 mA

10.5 mA)vV

45 kQ

21

1.3 \)

230 \

-1.7 v

12 mA

1.6 mA/V

100

62 kQ

1.3 v
230 200 v
230 200 N
-5.7 -4.7 v
125 115 Q
4 - 34 mA
10.5 9.0 mA
5.1 5.6 kQ
4.1 31 w
3.6 32 \4
10 10 %
300 290 mV
Page D1



PCI—86 - TRIODE i’ENTODE

OPERATING CONDITIONS FOR TRIODE SECTION AS
RESISTANCE COUPLED A.F. AMPLIFIER

Grid current bias (R; = 10MQ)

Z; = 0kQ Z, = 220kQ
A A
vb Rs Rgf la Yﬂ‘i& vout(r.m.s.)* Y_gu_tvout(r.m.s.)**
V) (kQ (kQ) (mA) Vi ) Vio )
230 47 150 1.37 40 15 32 18
170 47 150 0.82 36 9 29 1"
230 100 330 0.90 57 22 45 26
170 100 330 0.58 53 13 42 16
230 220 680 0.57 72 26 55 33
170 220 680 0.37 67 15 52 21
*Qutput voltage measured at Dy = 5%,. '

\—\/,°—u‘ft‘ measured with Vin(r.m.s.; = 100mV,

1Grid resistor of following valve,

**When operating this valve with grid current bias and a high source imped-
ance, the second harmonic distortion rises to a peak at quite low levels of
output (about 10V, m ) and then falls with increasing drive. The third
harmonic then begins to rise, and Dy, finally reaches 5% at a much higher
output level than with zero source impedance. The maximum value of this
distortion peak varies inversely with the anode load, being about 5.5%,
with Ra = 47kQ, 4.59, with Ry = 100kQ and 49, with Ry = 220kQ.

LIMITING VALUES
Pentode section

Va(b) max. 550 v
Va max. 250 v

* pa Max. 9.0 w
Vga(p) max. 550 v
Vg2 max. 250 \
Pg2 Max. : 18 w
Ix max. 55 mA

’ Rgl_k max. 1.0 MQ
Vh-x max. 100 v
Rh—k max. 20 k<2

Triode section

V.(b) max. 550 \'%
Va max. 250 v
Pa Max. 500 mwW
lx max. 40 mA
Rg-1r max. 1.0 MQ
vh—k max. 100 v
+Rn-x max. 20 kQ

tWhen used as a phase inverter immediately preceding the output stage,
Rn-k max. may be 120kQ.

\v/- Page D2




TRIODE PENTODE PCL86

OPERATING NOTES
1. Microphony

This valve may be used without special precautions against microphony
in equipment where the input voltage is not less than 10mV for an output
of 50mWw,

2. Hum

To obtain the minimum value of hum, the a.c. voltage between pin 4 and
triode cathode should not exceed 30V.

r-———22-2max—-—

ER

Gp at h
K 3 5
dp 9 pr93s E £
3 0 0

kp.935 h h kt

BYA Base

Al dimensions in mm

.

K7 Page D3
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TRIODE PENTODE Pc I-86
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TRIODE PENTODE

PCL86

(N PA oov 00€ 002 ool
TrroE=TT == TR w.r.m_l_lq4TI_L+.~WTWJJ..4.. =il 0
R e B e il sl s B o e e o3 = S PO B ,
_|, _,“ N B | s
N T N (Ao1-=1Bp) 267 | (no-=Bry2B1 = 4
== ] o R el
DY pass A= S = , | il e L
- =g (A0=1bp) 26;
Y- e g \
. - :
LR Sy By i e e e et e il ~L L op
A9 - #o~4L ] N4
JOQ'/ 4
N, i~ 1l
N, LT \
AL o= \
. L b=l = == T T \
CT T T Ar- N \
\ 4]
\ \\\‘
b | =T 08
o h g \
= o [ o o [ .- \
gl - -
W \
! m —. 4
>0mm' L
3 JNE y
TS S ﬁ A ozl
I ——ar = UOI}>26 2pojuDd H
i [T "
s I
2928 7T 987104 \

AGE WITH CONTROL GRID VOLTAGE AS PARAMETER.
PENTODE SECTION Vg2 = 230V

ANODE AND SCREEN GRID CURRENTS PLOTTED AGAINST ANODE VOLT-

Page C2




PCL86

TRIODE PENTODE
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TRIODE PENTODE

PCL86
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TRIODE PENTODE

PCL86
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ANODE CURRENT PLOTTED AGAINST CONTROL GRID VOLTAGE,
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PCL86 TRIODE PENTODE
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TRIODE PENTODES PCL805
PCL85

Combined triode pentode with separate cathodes for use as a field oscillator and
field output valve in television receivers
Data is applicable to both types.

HEATER
Suitable for series operation, a.c. ord.c.
Ih 300 mA
Vh ) _ 17.5 , v
CAPACITANCES
cap- ot <0.03 pF
cap»gl < 0.6 pF
cat_g ) < 0.08 pF
cg1~h < 0.2 pF
Coth <.0.15 pF

CHARACTERISTICS (See NOTES)
Pentode section (field output application)

’ Va 50 65 \4
ng 170 210 Y
Vgl -1 -1 A%
Ia(pk) 200 285 mA
Igz(pk) 35 45 mA

Triode section

Va 100 100 v
v ' -0.85 0 v
g
1 5 10.5 mA
a
& 5.5 7 mA/V
“ 60 63
r 11 9 kQ
a
HUM
The equivalent pentode grid hum voltage without negativefeedback is = 10mv
when Zgl (f = 50Hz) =< 500kQ, cgl—h = 0.2pF and Vh—k =150V r.m.s.
(N

NOVEMBER 1968 = PCL805-Page 1



il

RATINGS (DESIGN CENTRE SYSTEM unless otherwise stated)

Pentode section

v max.
a(b) 550 v
Va max. 300 v
*v max. 2.0
a(pk) kv
Pa max. 8.0 w
Pa max. (design maximum rating) 10.5 w
v max. 550
g2(b) M
ng max. 250 \'
sz max. 1.5 w
sz max. (design maximum rating) 2.0 w
Ik max. 15 mA
Rgl—k max. (fixed bias) 1.0 MQ
Rgl-k max. (automatic bias) 2.2 MQ
Vh-k max. 200 v
*Maximum pulse duration 5% of one cycle with a maximum of 1ms.
Triode section
v max. 550
a() M
Va max. 300 v
P max. 0.5 w
a
Ik max. 15 mA
i max. 150 mA
k(pk) :
LS L 31
lk (oK) max. 100 mA
Rg-k max. (fixed bias) 1.0 MQ
Rg—k max. (automatic bias) 3.3 MQ
th-k max. 200 v

**Maximum pulse duration 2% of one cycle with a maximum of 0.4ms.

**+*Maximum pulse duration 4% of one cycle with a maximum of 0.8ms.

{During warm-up the d.c. component of Vh—k may rise toa maximum
of 315V, cathode positive.

g PCL805-Page 2



TRIODE PENTODES PCL805
PCL85

NOTES
The minimum value of ia(pk) {pentode section) to be expected as a result
of spread in valve characteristics, valve deterioration during life and
decrease of the mains voltage by 10% of its nominal value, can be derived
from the curves on page 9 by applying the formula:

=0.61

a

laplg ™10 @

where I,(1) is the value of I at the intersection of line AB and the curve
for the value of ng at the reduced mains voltage.

OUTLINE AND SCHEMATIC DRAWINGS

pe— 22:2 dia ]

Op at

78:5
max

BSA Base.

All dimensions in mm. U U U U

N PCL805-Page 3
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TRIODE PENTODES PCL8OS

PCL8S
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TRIODE PENTODES PCL805
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TRIODE PENTODES
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DOUBLE PENTODE

PFL200

Double pentode for video output plus sync, separator, a.g.c. amplifier
or i.f, amplifier applications.

HEATER

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

h

MY

CAPACITANCES (unshielded)

Car-an
‘g1~ g1v
Car- gl
ca"—gl'
L Section

St
out
Car- gl!

F Section

cin"

caﬂ - gzn +k"g3" +h+k'g3' ,8

caﬂ - gl"

g1

CHARACTERISTICS

FEBRUARY 1966

Amplifier section

150
150
10
3.0
~2.1
8.5
38
150

300 mA
17 V-

<150 mpF
<10 mpF
<100 mpF
<5, 0mpF

12,5 pF
6.5 pF
100 mpF

10.5 pF
10.5 pF
150 mpF
<150 mpF

Output section

50 170 v
75 170 v
5.0 30 mA
1.6 7.0 mA
-0.65 2.7 V
6.8 22 mA/V

34 38
110 33 kn
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RATINGS (DESIGN CENTRE SYSTEM)
Qutput section
V_ max,
a
ng max.
p, max.
pg2 max,
P, max. {intermittent rating,
g short duration)

Ik max,

Ik max, (intermittent rating,
short duration)

Rgl -k max,

Vh -k max,

Amplifier section

v max.
a(b)

v max.
g2(b)

V max.
a

ng max.

P, max,

pg2 max,

[k max.

Rgl “k max,

92
9

«

Kgas h h kg¥
" £ section
' section
B 108 base

715 max _»—_41

250

250
5.0
2.5

3.2
60

85
1.0
200

1.5
0.5

[
[=}

200

re-— 22-2max—
A

£ £ < <«

P s

mA
MQ

<§ES€<<<<

_—

78-:5max




DOUBLE PENTODE PFL200
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER, V_, = 170V.
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DOUBLE PENTODE PFLZOO

80 N

Iq IS Pq=50W J a4 _05V- B4896
(mA):Z\& - = 1101\7
6 o o P
o] ~I—f== T
I
. B\ oy 15V
40'— N _ []
=120V
[1
» -2:5V|
20 |
3-0V]
-35v
[o) 2 ¢ 1 4-o0v
0 100 200 300 vg(v)
80
Ig2 PFL200
maA) s L Sec tion|
MO
.o Vg2 =150V
i}
40 3
g
\\ <0-5v
NN NN T Vg1=0vV =4 -1ov
oryMc T ERD™ - T [ -1-5v
LY :\ Freq L " Tl o 1 -2:0V
o) S|y, -t eEEECEE L gl -2-85Vv
oI T T F R E RS T e - 3-0v
o) - 100 200 300 Vqi(v)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. V_, = 150V.
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DOUBLE PENTODE PFL200
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DOUBLE PENTODE PFl_zoo
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DOUBLE PENTODE
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DOUBLE PENTODE PFL200
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DOUBLE PENTODE PFL200
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LINE OUTPUT PENTODE PL504

Output pentode primarily intended for use in
the line timebase of television receivers.

HEATER
Suitable for series operation a.c. or d.c.
Ih 300 mA
27 v
Vh
CAPACITANCES
c, 22 pF
in
c 9.0 pF
out
<1.7 F
ca-gl 1.75 p
cgl -h < 200 mpF
CHARACTERISTIGS
v 75 v
a
ng 200 v
Vgl -10 v
Ia , 440 mA
1 . 30 mA
g2

OPERATION AS LINE OUTPUT VALVE

Circuit design

Operation so that the anode potential of the output valve at the end of the
scan ig above the knee of the anode characteristic is recommended. An
effective feedback stabilising circuit should be employed. A design chart
is given on page C7.

Minimum values of Rgarequired to prevent excessive screen-grid diss~
ipation during the warming-up period;
Vb 170 200 230 v

Rgz min. 1.0 1.5 1.8 kQ

High voltage cut-off

The minimum value of Vg1 for cut-off during the fly-back period, when
Va(pk) = 7.0kV, is -120V,

DECEMBER 1965
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PEAK ANODE CURRENT DESIGN CHARTS
Stabilised timebases

The design chart shown on page C7 gives directly the values of peak anode
current and end-of-scan anode voltage which should be usedin designing
a stabilised line timebase The design chartishasedonanh.t. line voltage
of 200V, and a correction factor is included for other h.t. voltages.

Measurements

When measurements are made specifically for the purpose of comparison
with the design chart, all the components comprising the timebase,
including the valves, should be nominal. The h.t. line should alsobe
nominal. In receivers designed for a range of declared values of mains
voltage, measurements should be made at the nominal declared value of
mains voltage producing the lowest nominal h.t. voltage. Thetimebase
should be synchronised and the raster adjusted to nominal scan. The
beam current drawn from the e.h.t. supply should be 300pA.

The use of the design chart does not exempt the designer from checking
that the valve is operating within its limiting values.

RATINGS (DESIGN CENTRE SYSTEM)

v max. 550 v
m— a(b)
e Va max. 250 \%
m—
— *V max. 7.0 kV
a(pk)
P, max. see page C6
+
pa pgz see page C6
v max. 550 v
g2()
V __ max. 250 v
g2
pgz max. see page C6
Ik max. 250 mA
Rg 1k max, 500 kQ
Rg 1k Max. (line timebase applications) 2.2 MQ

i *Maximum pulse duration of 22% of one cycle with a maximum of 22ps,

Tage D2



LINE OUTPUT PENTODE PL504

B4757 - 302
a max ~ ]
X
[}
E 3
P D [T JYy) .
——f - o - [ Jrs Conductive o
94 .J—_ band g

VALY

A-H-_—g.s

h hkgs B9D Base

CTI Top Cap ”H I ”ll

All dimensions in mm
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LINE OUTPUT PENTODE PL504

w23 PL504 || L.
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
WITH ANODE AND SCREEN-GRID VOLTAGE AS PARAMETER

N Page C1
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LINE OUTPUT PENTODE PL 04
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ANODE AND SCREEN CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg2= 50V
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LINE OUTPUT PENTODE PL504
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ANODE AND SCREEN CURRENTS PLOTTED AGAINST ANODE
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LINE OUTPUT PENTODE

PL504

1 TTT pisos 11T saezi
Gesign [ {1 [T
{mA) Design chart
for stabilised timebases
V=230V
Vg1=OV = T
220v i | |
et
500 o - [
L] 210V |
V.. .
/,/ L
y ,1 A L - 200vi{ |
P4 o 1 ]
4 190V |1 |
V.
) '1' P ]
V. ——
400 s ' = 18ov
/4 r - ]
L
/ 7 o - 170V ——
A |7 7 1
]
// - 160V
L
/ L 150V 1
300 = I
/,1 P 140V |
o - I
/0.0 -
v - 130V
y -
.
/'
200 Vs
/ ,5/ This design chart applies if Vy, =200V
% for other values of W, the
/ following should be added to the
end of scan voltage. O-1{\,-200V)
100
55 85 75 85
Voot end of scan (V)
DESIGN CHART FOR STABILISED TIMEBASES
(R
{Mullard]
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OUTPUT PENTODE

Field output pentode for colour television

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

L

Vh

CAPACITANCES (unshielded)

ca—gl
cgl-h

CHARACTERISTICS
Va 50
Vg 2 190
Ia 320 pk
Ig 2 approx. 60
Vg 1 -1.0
Em
H gl-g2

OPERATING CONDITIONS

PL508

300 maA
17 v
1.4 pF
<0.2 pF
190 v
190 v
60 mA
5.0 mA
-17 v
9.0 mA/V
8.0
10 kQ

For operating conditions when used as a field output valve in stabilised

timebases, see graph on page 5.

AUGUST 1968 N
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RATINGS (DESIGN CENTRE SYSTEM)

v max. 700 v
a(b)

Va max. 400 v

*v max. 2.5 kv

a(pk)

p, max. 12 w

\ max. 700 v
g2()

V _ max. 275 v
g2

Pyp Max. 3.0 w

Ik max. 100 mA

Rg1~k max. (fixed bias) 1.0 MQ

Rg1~k max. (automatic bias) 2.2 MQ

Vh—k max. 220 v

*Maximum pulse duration 5% of one cycle with a maximum of 1ms.

88877

14 _
dia

k,95 74.5|
9y max
9, ‘
94
83.2
C max
kg3 B9D Base
n h without centre stem L

o

All dimensions in mm

\\V/ PL508 Page 2




OUTPUT PENTODE PL508

800,

PL508 58581
Ia H v__=200v
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL GRID VOLTAGE AS PARAMETER
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OUTPUT PENTobE PL508

La PL508 B5514
(mA)}
[TTT
Design chart
for stabitlised timebases
JTITTITTTITITTITT
This design chart applies if V,=200V.
For other values of Vb the following
350 should be added to the end of scan
voltage: - O-1(Vp~200V).
V92=250V
[T
240V
1
[
300 ) - 230V
- [
220V
—
bt [T
A 210V
T
p. o 1
250 7 200V
V. ] I
j, . . 190V
o [T
180V
7 H
200 - 170V
= I
] [1
160V 1
g
150
65 70 75 80

Vg at end of scan(V)

DESIGN CHART FOR STABILISED TIMEBASES
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OUTPUT PENTODE PL509

Output pentode for colour television line deflection circuits
HEATER

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

Ih 300 mA
Vv, 4
h 0 A\
CAPACITANCES
ca—g 1 2.5 pPF
ca-gl max. 3.0 pF
cgl-h max. 0.2 PF

DYNAMIC CHARACTERISTICS

Va 160 50 v

Vg3 0 0 v

v 160 175 v
g2

v 0 ~-10 v
gl

I 1.4 0.8 A
a

I 45 70 mA
g2

OPERATING CONDITIONS
Stabilised circuits (d.c. feedback)

The minimum required cut-off voltage (-Vg1) during flyback at Va=7.0kvV
and Zg1= 1.0kQ at line frequency is:-

V _=150V: V__ =-175V
gl

g2
V _=200V: V _=-195V
g2 gl
V _=250V:V _=-215V
g2 gl
Design chart for stabilised timebases See page 4

In order to prevent Barkhausen interference and loss of stabilisation,
care should be taken to ensure that the anode voltage never drops below
the specified minimum value during the scanning period.

When optimum suppression of Barkhausen oscillations is required, g3
may be connected to a positive voltage of approximately 20V,

Hum

At Zg1=200kQ (f=50Hz), Vh-k =220Vr.m.s. and without wiring and
socket capacitances, the equivalent grid hum voltageis lessthan 5.0mV.

AUGUST 1968 N PL509 Page 1



RATINGS (DESIGN CENTRE SYSTEM)

v max.

a(b)

Ya(k)
V _ max.
— g3

ng(b) max.

ng max.

-V
gl{pk)
pa max.

max. (see note 1)

max. (design maximum system) (see note 1)

pa +g2 max. (triode connected)

pg2 max. (see note 2)

Ik max.

Rgl max. (fixed bias) (see note 3)

Rgl max. (stabilised line timebases) (see note 3)
Rg3 max. (see note 4)

vh—k max.

Tbulb
NOTES

max. (absolute maximum.rating)

700 v
7.0 kv
50 v
700 v
275 v
550 v
30 w
31 w
7.0 w
500 mA

o
wm
=2
3

2.2 Me

10 k8
250

300 °c

1. Maximum pulse duration 22% of one cycle with a maximum of 18us.

2, To prevent an excessive value of Pg2 the minimum values of series

resistance are given below.

R4.0 T ! T 5 ! % T & ‘ 28875 |
g2 ; | ‘ i - 5
k) ‘ : ‘
¥ 1
i |
i T
e
I
A
L] i e
; ——
4
i
j
o -t - 1 -
100 200 300 400 Vga(p) (V)

3. The circuit design must be such that negative control grid currents up
to 5pA do not have any detrimental effect upon performance. Care
should be taken that with 5uA grid current the limiting values for Iy,

P, and Py are not exceeded.

4, With Rg3$10kﬂ capacitive decoupling of g3 is not required.

()
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OUTPUT PENTODE

Q
g3
g2
gl

C
B9D base
without centre stem
h hk CTi.top cap

All dimensions in mm

)

[Mullard]

39.7dia —™
max

116 124.7
max max
k UU U U J
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fa L PL509 [T 1 ga312
design : Design chart Hl ]r T
(mA) For stabilised timebases ng =220V [}
1100
210V ||
7 —
1000
p. v’ 200V | |
-
» I
190v L1
200 - JE
i~ 1]
p. 180V L |
p 4 1 Lt 11
4v.4 Tr
800 F170v |
= 11
. - ||
1160V [ {-
Y 71 4 - o]
700 v 11
150V L |
1/ / port Ly
- |
y 140V
7V - I
0 1L
600 ] — +
130v] | |
7
500
/
400 A
This design chart applies to V=250V
For other vaiues of Vb the following
shouid be added to the end of scan
300 voltage : 0-1(Vy,~250V)
200 =
60 70 80 20

V4 Gt end of scan(V)

DESIGN CHART FOR STABILISED TIMEBASES
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OUTPUT PENTODE PL509

I, H T H A PLs0s S B7182
Aa) H 1]
14
I ]
! ]
I L 11 [ |
7 Vg=Vg2=160V
| Vg3= OV la g3
12 »
] y amumm
10
o8l - Hso
um Em 142
am {mA)
] ]
| i/ ]
os[H HHeo
04 Ig2l /40
02+ HH mE HHz20
1] 11 1
T L 1]
] R 1
o — T T i o
-50 —40 ~30 —20 -10 o
Vg1tv)

' ANODE AND SCREEN CURRENTS PLOTTED AGAINST
CONTROL GRID VOLTAGE
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400 2 -

HVg1 =gv - PL509 88683
I I AT T3V 0 v =160V
gZ "a H
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[ = vq1=0
300 15FH 14+
HH
20V T
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i3 11T
200 1 L —10V
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100 05 3 Wawdas
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2 =
0o 0
0 100 200 300 400 500 Vg (V

ANODE AND SCREEN GRID CURRENTS PLOTTED AGAINST
ANODE VOLTAGE: ng = 160V

400 2“'}1 CVg1=0 | PL50S H {8885
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—-20
300 15 : L
' e sty
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ANODE AND SCREEN GRID CURRENTS PLOTTED AGAINST
ANODE VOLTAGE: ng = 175V
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OUTPUT PENTODE PL509

400 2 y
H VQ’fg\}‘ PL509 [1] Vg1 =0[11!{1] ©8884
Ig2 1o —ov[T] T L SRASEE ! 11
(ma) (A) 15V T T T N
! I L —sv T
300 15 ansSEagas ] T H
—~20v—1 LT T
_%g\“;/ 5 r ~10v
D asi O L D sV T ]
200 1 HHHHHHE : TV L
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= Vgp =190V
0 0 T 1 11717
0 100 200 300 400 500 Vg (V)

ANODE AND SCREEN GRID CURRENTS PLOTTED AGAINST
ANODE VOLTAGE: Vg2 =190V
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VIDEO OUTPUT PENTODE PL802

Videe output pentode for colour television reééivers

HEATER
Suitable for series. operation, a.c. or d.c.
L . ] 300 - mA
Vh A 16 A\
| CAPACITANCES
cill 20 pF
cout 4.0 pF
‘ ca—gl 0.075 pF
ca—gl max. 0.1 pF <
CHARACTERISTICS
Va 170 \'
g3 0 v
ng 170 v
Vgl -1.3 v
Ia 30 mA
Ig2 6.5 mA
‘ -2 40 mA/V
Hg1-g2 0

AUGUST 1968 .




OPERATING CONDITIONS (negative modulation)

Vb 250V
R, 330Q
RD 5608
¢y 16uF
R 2.7kQ

a
Rg 5 5.6k
cg ) 2.0uF

390

(no bypass capacitor)
v +4.0V

g1(b)
Vout I 100V Y
v — =

out) PP 140V v
Video linearity =0.8 out
V. p-p approx. 5.0V
. 7.0mA Vout2
out TAX- : Vout!

The issue of the information contained in this publication does not imply
any authority or licence for the utilisation of any patented feature.

7 PL802 Page 2



VIDEO OUTPUT PENTODE

RATINGS (DESIGN CENTRE SYSTEM)

PL802

Va o) max. (supply) 400 v
Va max. (long term average) 300 v
Va max. (Ik=0) 550 v
Pa max, 6.0 w
V _ miax, 300 v

g2
ng max, (Ik=0) 550 v
sz max. 2.5 w
pgz max, {intermittent rating, short duration) 3.0 w
I.k max. 100 mA
R max. 100 ko ——

gl_k amesate
Rgl—k max. (Rk =399 500 ko m—
Vh-k max. 200 v ——

22.2
dia max__ "
60.3
67.5
9 max. .
9

Al dimensions in mm

PL802 Page 3
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ANODE AND SCREEN GRID CURRENTS PLOTTED AGAINST

CONTROL GRID VOLTAGE
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VIDEO OUTPUT PENTODE PL802

00% (A °A o0t 002 ool 0
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216,
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PL802 Page 5

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL GRID VOLTAGE AS PARAMETER
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Vg (V)
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-
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o -
—

(mA)

SCREEN GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL GRID VOLTAGE AS PARAMETER
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BOOSTER DIODE

Booster diode with a maximum peak inverse voltage of 6.6kV
intended for use in transformerless television receivers with

110° deflection angle cathode ray tubes.

PY88

HEATER
Suitable for series operation a.c. or d.c.
U 300 mA
Vha 30 \
CAPACITANCES
Ca—-k 8.6 pF
Ch—k 20 PF
LIMITING VALUES
*P.LV. max. 6.6 kV
*iapx) Max. 550 mA
la(n.v) max. 220 mA
Vh-er.m.g., Max. 220 v
*¥n-xpky Max. (cathode positive) 6.6 kv
*Maximum pulse duration 229, of a cycle with a maximum of 18us.
4947
a
X X
o o
£ E
o ¢
[+ o] @O
kh h BSA Base
All dimensions in mm ﬂﬂ U ﬂu
(A
[Mullard]
JUNE 196 & Page DI
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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BOOSTER DIODE PY500A

Booster diodefor colour television timebase circuits.In existing equipment
the PY500A is a direct replacement for the PY500.In new equipment designs
the 300 protection resistance from pin 3 to pin 4 or 5 is not required with
the PY500A.

HEATER: Suitable for series operation, a.c. ord.c.
Ih 300 mA
42
Vh v

During operation the minimum resistance between any heater pin and any
mains terminal for the heater chain should be 1002, The hot heater resis-
tances of the other valves in the chain can serve for this resistance.

CAPACITANCES
ok 13 PF
ch—k 3.7 pF
CHARACTERISTICS
Ia 440 mA
ri 45.5 Q
RATINGS (DESIGN CENTRE SYSTEM)
*P.1.V. max. 5.6 kv
*P.I.V, max. (absolute rating) 7.0 kv
1a (k) max, 800 mA
Ia max, 440 mA
Vhok k) max. (cathode positive) / 6.3 kv
pa max. 11 w

*Maximum pulse duration 22% of one cycle with a maximum of 18us.

DECEMBER 1968 PYS500A Page 1



OUTLINE DRAWING

302
dia

B9D base
without centre stem
Kh h CT1 Top Cap

All dimensions in mm

oo

152
max

*In existing equipment using the PY500 a resistor may be wired from pin 3
to pin 4 or 5, or pins 3 and 4 may be interconnected. When replacing the
PY500 with the PY500A the resistor or interconnection need not be removed.
In new equipment designs using the PY500A pin 3 should be left unconnected.

1000

PY500A |-

\nj

(mA)T

800

600

h

400

200

o) | I [T

{

10 20

(]

30

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

(R

V,

o (V)

A

PY500A Page 2



BOOSTER DIODE PY800

Booster diode for use in television receivers employing 110° deflection angle
cathode ray tubes.

HEATER
I11 300 mA
Vh 19 v
CAPACITANCES
Cak . 6.0 pF
Chk 2.2 pF
LIMITING VALUES
*P.1.V. max. 5.75 KV
i (pk) max. 450 mA
I,‘1 (av) max. 175 mA
*vh_k (pk) max. (cathode positive) 6.0 kv

*Maximum pulse duration 22% of one cycle with a maximum of 18us.

615] &22-2*

75max —————————»
82max — .

kh h BOA Base
All dimensions in mm ) _

MAY 1965 %m Page D1
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PENTODE

Dual control pentode for switching or gating
control or for use as a frequency changer.

6AS6

HEATER

Vn
Iy

MOUNTING POSITION

CAPACITANCES

Ca—g1
Ca-g8
Cin
Cga—an
Cont
Ce1-g3

CHARACTERISTICS

Emsl-s)
Emg3-a)

Fa

Vei(la = 1
Vaa(le = 20u4)

OPERATING CONDITIONS
Frequency changer with oscillator voltage on gs

DESIGN CENTRE RATINGS

Va by max.
Vs max.

Pa Max.
V“(b, max.
Vgz max.
Pg2 max.
Vygs max.
Rgl—k max.
Ix max.
V.._., max.,

JANUARY 1963

Shielded

-10

(N

6.3 v
175 mA
Any
Unshielded
<25 mpF
700 mpF
3.9 pF
3.3 pF
22 pF
<150 mpF
120 \
120 v
0 v
51 mA
35 mA
-2.0
3.2 mAJvV
450 ANV
150 kQ
<-7.5 v
<-15 A
120 v
120 v
-2.0 \'
21 mA
58 mA
6.0 \4
70 A
100 kQ
1.0 mAV
130 kQ
12 kQ2
300 v
180 \
1.7 w
300 A
140 A4
750 mwW
27 v
40 MO
18 mA
90 v

A

it



PENTODE
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PENTODE
6AS6 4185 1
11 (ma)
Vg3 =0V
BN
---Igy
TTT11T / 125
1 V°=V928|5°V
2 Va=Vgp =120V > im i, ’
3 Va=Vgp =90V n
4 Va‘ng‘GOV 2f2
1
7 7 1
10
T,
o TS
I o T
I 1/
] 7
¥
Vi U
7 7-5
1
ri
L 3z13
7 P
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/ 4
5.0
#
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4
J 7
/ 4
) S0
/1 y) / A
74 R L 2-5
A A " A y.
y 4 4 , V17
y /| 4 i /
4 £ M 2
7 MRV 4 b y A
4 P AN y
A8P) 4 > Ps)
- ] - 7 Pd
T (o]
Vgl(V) -6 -4 -2 (o]

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST CONTROL-
GRID VOLTAGE WITH ANODE AND SCREEN-GRID VOLTAGES AS

PARAMETERS
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6AS6

PENTODE
6257 T ease T
TTT (mA)
Vo= Vg2=120V -
P
Vg|=-lV
Y
10
A
Y.
V.
A 8
V4
-
- -2v
/ LA 6
.
pd
/'
J .4
4
]
4
Fi
4 -
y T -av
J A
J 4 / A 1 2
/|
¥,
V7
4
14 (o]
Vg3lv) -5 [+) +5

ANODE CURRENT PLOTTED AGAINST SUPPRESSOR-GRID VOLTAGE

WITH CONTROL-GRID VOLTAGE AS PARAMETER
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enTODE 6AS6
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6AS6 PENTODE
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PeNTODE 6AS6

6AS6 4184 |[gm(gi-)
TT (mArv)
V93 =0V
Va= V92 =150V
-
- 4
P4
7]
— 120V
4 Y
PN
o0V
4 3
/
=
y 4
yi 60V
y
Vi 2
/
7
l 1
4 A
£
4
% )
y
"4
e
O
vgi(v) -6 ) -4 -2 [¢]

MUTUAL CONDUCTANCE (gi_a) PLOTTED AGAINST CONTROL-GRID
VOLTAGE WITH ANODE AND SCREEN-GRID VOLTAGES AS PARAMETERS
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6AS6 PENTODE

8339 6AS6 Imigl-a)
T i (mAV)
Vo= Vg2 =120V
- 5
Vgi==IV
-
V..
- oot
2y
4
»
Y T 1
I'
ALY
4
/ -3v
/ - 3
A -
A
y 2
4
J
4
I
o
VgS(V) -5 o +5

MUTUAL CONDUCTANCE (g1-a) PLOTTED AGAINST SUPPRESSOR-GRID
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER
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PENTODE 6AS6
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(mA/IV)

SHT
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Tt o
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MUTUAL CONDUCTANCE (g3—,) PLOTTED AGAINST SUPPRESSOR-GRID
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER
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SPECIAL QUALITY
RECEIVING VALVES






SPECIAL QUALITY VALVES GENERAL NOTES

These general notes include definitions and general test
procedures. They should be read in conjunction with the
data sheets for Special Quality Valves. Where reference
should be made to a specific note, this is indicated on the
data sheet by an index number, e.g. Group Quality Level 20

Heater voltage. Life and reliability of performance are a function
of the value and degree of regulation of the heater voltage.
In order to achieve the maximum useful life the heater should
be maintained as close as possible to its rated value, and unless
specific recommendations are made on individual data sheets,
designers should aim to maintain the voltage at the valve pins
within +-5% of the published nominal value. The tolerance
quoted includes variations in the supply voltage.

Capacitances. Unless otherwise stated the capacitances quoted
are measured with the valve cold in a fully screened socket.
The measurements are made with or without an external
shield, as stated on the individual data sheets.

Electrode voltages. The reference point for electrode voltages
is normally the cathode, and the symbols Vj, Vg, etc., are used
to indicate the anode and screen-grid voltages with respect to
the cathode.

In some cases however, a cathode resistor is used when
measuring characteristics, and in such cases the symbols
Va-k, Vg are used when voltages are measured with respect
to the cathode and Vi ¢, Vg, o, when the voltages are
measured with respect to the negative end of the cathode
resistor.

Limiting values. Unless otherwise stated the Limiting Values of
Special Quality Valves are Absolute Ratings.

Absolute maximum ratings are fimiting 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.

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

[ __

NOVEMBER 1958 (3) N
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GENERAL NOTES SPECIAL QUALITY VALVES

10.

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 variation, equipment control adjustment,
load variations, signal variation, environmental conditions,
and variations in characteristics of the valve under considera-
tion and of all other devices in the equipment.

The life expectancy may be reduced if conditions other than
those specified for life test are imposed on the valve and will
be reduced appreciably if absolute maximum ratings are
exceeded.

Heater to cathode voltage. In the interests of reliability the
heater to cathode voltage should always be kept as low as
possible, and it is preferable to have the cathode positive
with respect to the heater.

Bulb temperature. In the interests of reliability the bulb
temperature should always be kept as low as possible.

The A.Q.L. (Acceptable quality level) is the limit below which
the average percentage of defectives is controlled.

Maximum and minimum values for the individuals are the limits
to which valves are tested.

Maximum and minimum for lot average are the limits between
which the average value of the characteristic of a lot or batch
is controlled.

Lot standard deviation is the standard deviation of a single lot or
batch.

Bogey value is the target value.

Group quality level. This is the A.Q.L. (Acceptable quality
level) over a whole group of tests.

Sub-group quality level. The A.Q.L. over a number of tests,
which do not constitute a complete group.

\\v/ Page 2



SPECIAL QUALITY VALVES GENERAL NOTES

1.

12.

13.

14.

15.

16.

Glass envelope strain test.

(A) This test is carried out on a sampling basis and consists
of completely submerging the valves in boiling water at
a temperature between 97 and 100°C for 15 seconds and
then immediately plunging them in ice cold water for
5 seconds. The valves are then examined for glass cracks.

(B) This test is carried out on a sampling basis and consists
of completely submerging the valves in boiling water not
tess than 85°C for 15 seconds and then immediately
plunging them in ice cold water not more than 5°C for
5 seconds. The valves are then examined for glass cracks.

Base strain test. This test is carried out on a sampling basis and
consists of forcing the pins of the valves over specified cones
and then completely submerging the valves and cones in
boiling water at a temperature between 97 and 100°C for 10
seconds. The valves and cones are allowed to cool to room
temperature before examining for glass cracks.

Lead fragility test.

(A) This test is carried out on a sampling basis and consists
of holding the valves vertically and having a 1-Ib weight
freely suspended from the lead under test. The valves
are inclined slowly so as to bend the weighted lead through
45°, brought to 45° in the other direction, back again to
45° in the first direction and finally returned to the
vertical, the entire action taking place in one vértical
plane. The valves are examined for cracks and broken leads.

(B) This test is carried out on a sampling basis and consists
of holding the valves vertically and having a 1-lb weight
freely suspended from the lead under test. The valves are
inclined slowly so as to bend the weighted lead through
90° and then returned to the vertical, the entire action
taking place in one vertical plane. This cycle is repeated
for the number of times shown on the data sheet. The
valves are examined for broken leads.

This test Is carried out on a sampling basis under the conditions
detailed in the data.

Shock test. This test is carried out on a sampling basis and
subjects the valves to 5 blows of the specified acceleration in

_each of 4 directions.

Inoperatives. An inoperative is defined as a valve having an
open or short circuited electrode, an air leak or a broken pin.
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SPECIAL QUALITY :
SUBMINIATURE VOLTAGE INDICATOR DM160

Special quality, directly heated subminiature voltage indicator for use in industrial
equipment such as transistorised computers.

This data should be read in conjunction with GENERAL NOTES - SPECIAL
QUALITY VALVES, and the index numbers are used to indicate where reference
should be made to a specific note.

FILAMENT
Suitable for parallel operation only, a.c. or d.c.

Vf (see RATINGS section) 1.0 v
If nom. 30 mA
If (initial range) 24 to 36 mA

CHARACTERISTICS, OPERATING CONDITIONS AND RANGE VALUES FOR
EQUIPMENT DESIG

Nominal Initial End of
value range life
50 A\
a
» 100 k@
*Vg ®) (max. light output) 0 v
*Vg ®) (zero light output) -3 -3 -3 v
I atv =0V 585 430 to 740 >250 <
a g®) uh
[ atVv =-3V <5.0 <5.0 A
2™ Vg) #
Insulation resistance between
any two electrodes at 50V >100 MQ-

*Voltage with respect to the centre tap of the filament transformer.

**The residual electron current may be concentrated on one spot which may
then be vigible in dark surroundings. This effect cannot be mistaken for
the indicator being in the conducting condition.
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RATINGS (ABSOLUTE MAXIMUM SY. STEM)4

v max. 100
a(b)

V  max. 65
a

I max. 850
a

v max. (R_=100k2 + 10% 0
g®) By o )

A" max. (R =1MQ + 1 6.0
g() ¢ g )

-V _max. 50
g

R max. 1.1
g

R min. 90
g

Filament voltage

BA

<

MQ
k@

The average filament voltage should be 1.0V. Variations exceeding +0

or -10% will shorten the life of the valve.

SHOCK RESISTANCE15

The valve is subjected to an acceleration of 500g, 5 times in each of four
positions in an NRL shock machine with the hammer lifted over an angle

of 30°,

LIFE

Production samples are checked for the end of life values given on page 1

under the following conditions for 10 000 hours:

vf(r.m.s.) 1.0
\'J 50
a
*y 0
gh) ‘
R 100
g

*Voltage with respect to the centre tap of the filament transformer.

DIMENSIONS AND CONNECTIONS

55moax—e e

° N

Sector of
light output

N B §

f+ f- 38
Tinned/;mﬂ]/ }

All dimensions in mm —+lle—0-4 dia

Connections should not be soldered nearer than 5mm from the seal.
The leads should not be bent nearer than 1.5mm from the seal.

B < < «
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SPECIAL QUALITY
SUBMINIATURE VOLTAGE INDICATOR DMM_O

APPLICATION NOTES

The visibility of the phosphorescent light produced by the anode when the indicator
is conductingdepends upon the grid voltage and the illumination level of the sur—
roundings . With Vg=-3V for zero light output the visibility is best when AVg= 3v,
but an unambiguous indication is still obtained at AV,=1.4V under nominal
conditions and a low level of ambient light. With still smaller values of drive
voltage a pre-amplifier is required. These points being taken into account, one
can usethe DM160 for reading out digital information from logic circuits. Figs.1
and 2 show typical arrangements for negative and positive logic, respectively.

DM160 +

From
bistable S0ov

89004 ' ’

Fig.1 Digital read-out circuit with DM160 connected to negative logic circuit
which uses bistables equipped with p-n-p transistors. The 'High' output
level of the bistable may vary between 0V and -0.3V, and the 'Low!'
level between -3V and -6.8V.

DM160 +
R, b
From 9 - 50V +
bistable ™mMa
1'1' —
I‘rwm\“—l ' 7V

Fig.2  Digital read-out circuit with DM160 connected to positive logic circuit
which uses bistables equipped with n-p-n transistors. The 'High' output
level of the bistable may vary between +7.5V and +12V, and the 'Low'
level between OV and +0.4V. Ry protects the valve against excessive
anode currents and positive grid currents in casethe grid voltage exceeds
the cathode potential.

When the minimum AV lies below 3V the spread in the 'High' level of the bistable
will give rise to an exgra spread in the brightness of the phosphorescent light. If
this is undesirable the spread may be reduced by clamping the grid voltage (see
page 4).

DM160 Page 3



il

DM1e0 +

Rg
From - +
bistable VVVW - Sov

MQ

I—-rmm—\ 12v

BY0OS

Fig.3 As Fig.2: 'High' voltage between +2V and +7V, and 'Low’ level between
0V and +0.5V; grid voltage clamped.
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HHH A OM160 89007
TPl 1“J_1_1IIIUIIJ_TIH
Ia ] Ve=1Vrms. Voltages measured with respect to |
(MA) Vq=50V  midtap of filament ‘transformer - |
7T [T
I =
600 }- C
=
. L]
l T
400 i y i S |
. Rg=01MQ
———Rg=1MQ
200
[ [
L
!
! T
o ! i T T
-2 [¢] 2 4 6 Vg(V)

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE
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SPECIAL QUALITY
SUBMINIATURE VOLTAGE INDICATOR DMI 60
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH GRID VOLTAGE AS PARAMETER

The issue of the information contained in this publlcatlon does not imply
. any authority or ficence for the utilisation of any patented feature.
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SPECIAL QUALITY WIDEBAND

OUTPUT PENTODE

E55L

Special quality high slope output pentode intended for general
industrial applications where stability of characteristics and long life are required.

This data should be read in conjunction with GENERAL NOTES—
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be

made to a specific note.

HEATER

Vnt

In

CAPACITANCES:?

Pentode connected
Shielded

Ca-g1

Cin

cin (W) (Il = 55.5mA)
Cout

Unshielded
Ca—g1
Cin
cin (w) (Il = 55.5mA)
Cout

Triode connected

Shielded
Ca—g
Cin
Cout

Ch-k

Unshielded

APRIL 19¢5

Minimum

15

58

15

3.6

5.5
10
9.4

5.6
10
7.0

6.3 v
600 mA

Average Maximum
120 mpF
18 21 pF
28 — pF
65 72 pF
110 150 mpF
18 20 pF
28 —_ pF
4.0 4.4 pF
6.2 6.9 pF
11.8 13.6 pF
10.5 11.6 pF
6.0 —_ pF
6.3 7.0 pF
1.8 13.6 pF
78 8.6 pF
6.0 —_ pF
Page D1
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SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE

E55L

CHARACTERISTICS?
Pentode connected
a 125 v
Ve 125 v
Vgs 0 v
Ve -3.0 v
Rk 0 Q
Is 50 mA
|gz 5% mA
gm 45 mAJV
ra 20 k02
Hgl-g2 30
rg1 (f = 50Mc/s) 1.0 kQ
Triode connected
Va 125 \'
1y 555 mA
Vg -3.0 v
gm 50 mAjY
m 30
ra 600 Q
OPERATING CONDITIONS
Va-e 140 v
Vg2-e 140 \'4
Vg3-k 0 v
Vei-e +12 v
Ry 270 Q
la 50 mA
Ig2 55 mA
gm 45 mA)Y
CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN
Initial End of
Anode Current Average range life*
at Va_o = 140V, Vgo_o = 140V
Vyi-e = +12V, Ry = 270Q 50 48 to 52 — mA

Grid-cathode voltage
at Vy_o = 140V, Vg _o = 140V
Vgice = +12V, Ry = 2700 -3.0 -23t0-37 -18 v

Screen-grid current

at Va_o = 140V, Vg o = 140V
Veie = +12V, Ry = 270Q 55 45t06.5 — mA
Mutual conductance
at Va_e = 140V, Vo _ = 140V Agm max.
Ve = +12V, Ry = 270Q 45 38to 52 = 259% mA/V

Negative control-grid current (max.)
at Va_e = 140V, Vi _o = 140V
Vei_e = +12V, Ry =270Q — — —_ 2.0 A
*To allow for valve deterioration during life, circuits should be designed to
function with a valve in which one or more of the characteristics have
changed to the values stated.

Eml Page D2



SPECIAL QUALITY WIDEBAND SSL
OUTPUT PENTODE .

ABSOLUTE MAXIMUM RATINGS*

Va(by max, 400 v
Va max, 200 v
Pa Max. 10 w
VgZ(b) max. 350 v
Vg2 max. 175 A
Pg2 Max. 1.5 w
=Vg1 max. 55 A
+ Vg1 max. 0 v
*. max. 75 mA
Rg1-x max, 125 kQ
Vn-1 max, 200 \4
*Tpuir max. 180 °C

*In applications where a long life is not required, |y max. can be increased to
100mA and Tpup, max. to 220°C.

302max —

l i
93 x
9) g é
n
& &
© ~
i
BOD Base
[CI3 All dimensions in mm HU H UU_ -
(R
[Mullard]
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SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE

E55L

Ta ES5L ser0
(mA) | (mA) T T
9m Va =125V
(mA/V) Vgo= 125V
Rk =00
80| 200 1q 1
/.
60} 150 'gm -
40! 100
/
I,
/ R
20 50
y o
<
Y w.
a
/ -
- o
[} o} -l
Vg, (V) -6 -4 -2 0|

ANODE AND SCREEN-GRID CURRENT AND MUTUAL CONDUCTANCE
PLOTTED AGAINST CONTROL-GRID VOLTAGE. Vg3 = 125V
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E55L SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID VOLTAGE AS PARAMETER
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SPECIAL QUALITY WIDEBAND ESSL
OUTPUT PENTODE »

Va W)

Vg|:OV

-0-5v

~-1-0V

-4
300

£

i

H

|
250

200

JessL
1L
Vg2=|25V
Ry =001

L

f

150

100

1A Y

50

o [0} O (o3 o
& @ b3 < 4

(mA)

SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg3 = 125V

(a——"
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ESSL SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE

h’ATV) EISSIL Li j:\ I}-':)]
Vo =I25V
Vo f*I00V
R, =00 I
80 160 |40
' 7
/
6o H— f 120 {30
+ i om—
P4l
pd
4
/
40 80 |=0
Ige
A
7
y ,
7
20 / A 40 |10
/ / V.
/
P
>
o o Jo
V) -6 =4 -2 o

ANODE AND SCREEN-GRID CURRENT AND MUTUAL CONDUCTANCE
PLOTTED AGAINST CONTROL-GRID VOLTAGE. Vg2 = 100V
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SPECIAL QUALITY WIDEBAND E55L
OUTPUT PENTODE
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. V,; = 100V
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OUTPUT PENTODE

SPECIAL QUALITY WIDEBAND

E55L
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GRID VOLTAGE AS PARAMETER. Vg2

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-




SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE ESSL

8680 117 TIL
Ia 1 1555 unn 9m
(mA) TITTTIIT (mAV)
Triode connected : -
TTITTTT a
Vg = 128V
Rk =00
200 100
160 80
9m
120 60
80 40
40 20
|
o o
Vg (V) -6 -4 -2 o

ANODE CURRENT AND MUTUAL CONDUCTANCE PLOTTED AGAINST
CONTROL-GRID VOLTAGE, WHEN TRIODE CONNECTED
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SPECIAL QUALITY WIDEBAND
ESSL OUTPUT PENTODE

[ LKA TH ess. HH B r, [ »

1] m

mANY(Y) I T )
Triode * ‘
11T
1 Vo= 25V
R,=00
100|-3| 2s5(s0
\
80|-a 2 |eo
N
N
N
h Sm
- =T .
60|-3 ——— L 1-5]30
4 N
N
N,
\
E
40|-2 ” - 1 |20
AN
\,
20|~} = h 0-5[10
Pa N
f %
o Jo
o 30 100 150 LaémA)

ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT, WHEN
TRIODE CONNECTED




SPECIAL QUALITY WIDEBAND E55L
OUTPUT PENTODE

. [ {essL 53211 1o
H T i T
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+ 1 A‘—H—‘ Triode connected
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE VOLTAGE AS PARAMETER, WHEN TRIODE CONNECTED
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OUTPUT PENTODE
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SPECIAL QUALITY WIDEBAND
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GRID VOLTAGE AS PARAMETER, WHEN TRIODE CONNECTED
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SPECIAL QUALITY DOUBLE TRIODE E88CC
Special quality double triode with separate cathodes for

use as a cascode amplifier and in rul:e circuits, where

stability of characteristics and long life are required.

This data should be read in conjunction with GENERAL NOTES—SPECIAL
QUALITY VALVES which precede this section of the handbook and the
index numbers are used to indicate where reference shouid be made to a
specific note.

HEATER
Suitable for paraiiel operation, a.c. or d.c.
Vnt 6.3 v
In 300 mA

The maximum variation of heater current at Vi = 6.3V is +15mA.

CAPACITANCE? (measured without external shield)
Minimum Averafe Maximum

*Cag 1.2 1 1.6 pF

*Cax 140 180 220 mpF

b 14 1.3 1.5 pF
Co'~k’+h+s 1.55 1.75 195 pF
Ca"—k"+h+s 1.45 1.65 185 pF
Ca’~k’+h 0.4 0.5 0.6 pF
Ca®-k*+h 03 0.4 0.5 pF

*Cg-k+h+a 2.7 33 39 pF

*Cgx+n 27 33 3.9 pF
Car-ar - 25 45 mpF<
[ —_— — 5.0 I'I'\PF
Car—g” —_ - 50 mpF
Ca"g — -, 5.0 mpF
Cg'~k* —_ - 5.0 mpF
Ce -k —_ — 50 mpF
Ci'~h — 26 — pF
Ckrn - 27 —_ pF

Grounded grid operation
Ca’~g’+h+s 27 3.0 33 pF
Ca®~g"+h+s 26 29 32 pF
Cie~g+h+8 5.1 6.0 6.9 pF
*each section
CHARACTERISTICS? (each section)

Va 90 \
Ve -1.2 v
[N 15 mA
gm 12.5 mAjvV
[ 33
Viir.ms,) (g = +0.3pA) 750 mV

MAY 1966 R E88CC Page D1
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E88cc SPECIAL QUALITY DOUBLE TRIODE

OPERATING CONDITIONS AS R.F. AMPLIFIER (each section)

Vae 90 100 v
Ve 0 +90 V
Ri 120* 680 Q
ly 12 15 mA
ﬁm 15 12.5 mAjv

eq Sr.f.) — 300 Q
rg1 (f = 50Mc/s) - 60 Kk
N.F. (f = 200Mc/s) — 4.6 dB

*Recommended minimum value for Vy_o = 90V

OPERATING CONDITIONS AS ADDITIVE MIXER

Vaw) 60 90 150 \'
Ra . 0 1.0 39 kQ
Re 1.0 1.0 10 MQ
Vosc(r.m.s.) 2.0 25 3.0 \")
la 47 7.7 " mA
ge 2.9 35 4.1 mA/vV
ra 8.3 7.0 6.1 kQ
TYPICAL CHARACTERISTICS FOR PULSE OPERATION (each section)
Van) 60 150 v Va 150 v
Ra 2.5 2.5 kQ Ve g. = 100uA) —6.5 \
Vew) +60 4150 v Ve(ls € 5pA) -15 \'%
R‘_k 300 300 kQ v"~‘- (|.= 1M|AA) <20 v
ts > 9.0 33+5 mA
CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN
Initial End of
Bogey® range Life*

Anode current 15 14.2 to 15.8 >135 mA
Vamy = 100V, Ry = 680Q,
V'(b) = 49V

Mutual conductance 125 105to0 15 > 9.0 mA/V
Vamp) = 100V, Ry = 6800,
Vamy = +9V

Negative grid current — <01 <10 pA
Vo = 90V, |, = 15mA,
Rg—x = 100kQ

Anode current 33 28 to 38 _— mA

Vamy = 150V, V) = 150V,
Ra = 2.5k, Rg-y = 300k

Anode current —_ > 9.0 —_ mA
Vamy = 60V, Vym) = 60V,
Ry = 2.5k, Rg_n = 300kQ2

[Mullard] Toge D2




SPECIAL QUALITY E88cc
DOUBLE TRIODE '

Negative grid voltage 6.5 50t0 85 — v
Va = 150V, I, = 100pA
Grid voltage difference - <20 <20 v
(between sectionsg
Var = Vpr = »

lar = lpe = 100pA

Insulation resistance —_ > 100 > 20 MQ
(between any two electrodes)

d.e. = 00V
Heater-cathode insulation (l,-x) — < 6.0 <12 uA

Vh-x (120V k positive)
60V k negative)

Heater current 300 285 to 315 285 to 315 mA
Vh = 6.3V

*To allow for valve deterioration during life, circuits should be designed to

function with a valve in which one or more of the characteristics have changed
to the values stated.

SHOCK AND VIBRATION

The E8BCC can withstand vibrations of 2.5g and 50c/s for 96 hours and is proof
against impact accelerations of approximately 500g.

DESIGN CENTRE RATINGS* (unless otherwise stated) each section

Va(b) max. 400 A
Va max. 220 v
Va max. (pa < 800mW) 250 v
pa mMax. 1.5 w
Pa Max. (Pa'+Par < 2W) 18 w
Pa’+Pas Max. 3.0 w
pg Max. 30 mwW
~Vg max. 100 v
=Vg(pk) Max, ’ 200 A
I max. 20 mA
*ik(pk) max. 100 mA
Vh-x max, ik positive) 150 v
k negative) 100 v

**Rg-x max, 1.0 MQ
Tpup max. (absolute) . 170 °C
Vn max. (absolute) 6.6 \
Vn min. (absolute) 6.0 v

*Maximum duty factor 0.1 maximum pulse duration = 200ps.
**Qperation with fixed bias is only permitted for I, < 5mA.

-
[Mullard]
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SPECI

ES88CC

AL QUALITY

DOUBLE TRIODE

OPERATING NOTES
The hum voltage referred to g has a maximum va

lue of 50pV and is

measured with the centre tap of the heater winding earthed, at a suprly
frequency of 50¢/s (including 3% at 500c/s), with a fully screened valve
holder and a linear band-pass characteristic under the following conditions:

w
o
[+
(o]

90 A
15 mA
80 Q
1000 uF
500 kQ
22:2mm
max —

‘-—49mm max——wl
|<——— 56mm max ———»

BYA Base
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SPECIAL QUALITY : E88cc
DOUBLE TRIODE

82392 EB8CC Iy
(mA)
I ]
80
[
/ J
/ Ji
/
Vg =250V 2Ioov1 t50v/]io0v /| 50V, 60
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/
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/ 7

71 7 40
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/ / /
/ /
Jrry / 20
/
/ / L
/
/!
V p4
Yy vV
oot
10 -8 -6 -4 -2 o +2 +4
Vgt¥)

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE
VOLTAGE AS PARAMETER.
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E88CC SPECIAL QUALITY
DOUBLE TRIODE
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SPECIAL QUALITY E88cc
DOUBLE TRIODE
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E88cc SPECIAL QUALITY
DOUBLE TRIODE
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SPECIAL QUALITY E88cc
DOUBLE TRIODE

9m [y ! | esscc [ sgi2 1| »
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AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE AND GRID VOLTAGE

PLOTTED AGAINST ANODE CURRENT. Va = 90V
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E88CC SPECIAL QUALITY
DOUBLE TRIODE
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AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE AND GRID VOLTAGE
PLOTTED AGAINST ANODE CURRENT. Va = 150V
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SPECIAL QUALITY E88cc
DOUBLE TRIODE

Cin | Gin £88cc B5685|Req |Vg
(pF)|(umhos)| TTT1 {k Q) (V)
Each section
TTTT
Vg =90V
u Rx=00
7| 200 20 |-4
\
6 150 Cin 1+5 |-3
N
Gin{f=50Mc/s) 1
5| 100 10 |-2
N &
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7
Vh =63V N o
Vg
N
4 50| o5 [—1
v,
4 . i Req
.
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A
3 <] 111 o _Jo
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INPUT CAPACITANCE, INPUT CONDUCTANCE, EQUIVALENT NOISE RE-
SISTANCE AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT.
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E88cc SPECIAL QUALITY
‘ DOUBLE TRIODE

ik (pk) | 1 Esscc B 678
max I T
(mA)

~

Max. puise duration =500 ps
+vg (pk) max = |0V

100

Area of permitted operation

Q- { 10 50
Duty factor (%)

PULSE RATING CHART
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SPECIAL QUALITY PENTODE E180F

Special quality high slope r.f. pentode intended for general
industrial applications where stability of characteristics

and long life are required.

This data should be read in conjunction with GENERAL NOTES - SPECIAL
QUALITY VALVES which precede this section of the handbook, and the index

numbers are used to indicate where reference should be made to a specific

note.

HEATER

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

vh! 6.3 v
Ih 300 mA
The maximum variation of heater current at Vh = 6.3V is ¥ 15 mA.
MOUNTING POSITION Any
CAPACITANCES (measured with an external shield)
Minimum Average Maximum
ca-gl - 18 30 mpF
ca-k - - 100 mpF
* cin 6.6 7.5 8.4 pF
cin (Ik = 16.3 mA) - 11.1 - pF
* cout 2.5 3.0 3.5 pF
cgl -h - - 0.1 pF
* Pin 6 is left floating during the capacitance measurements.
[
Mullard
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CHARACTERISTICS

Pentode Triode
connected connected

g2toa, g3tok

Va 180 v Va 150 \'
Vg3 0 v Vgl -1.25 v
Vg2 150 A\ Ia 16.5 mA
Vgl -1.25 v gm 21 mA/V
Ia 13 mA n 50
g2 3.3 mA ra 2.4 K
gm 16.5 mA/V
ra 90 1]
ngl-g2 50
- Vgl max., 500 mvV
(Ig1=0.3p4)
OPERATING CONDITIONS AS R.F. AMPLIFIER
Pentode connected Triode connected
m— Va-e 180 190 v Va-e 160 v
——] Vg3 -k 0 0 \s Vg3 0 v
— Vg2 - e 150 160 \s vgl - e +9.0 v
Vgl - e 0 +9.0 A\ Rk 620 Q
Rk 100 630 Q Ia 16.5 mA
Ia 11.5 13 mA gm 21 mA/V
Ig2 2.9 3.3 mA Req(rf.) 225 Q
gm 15.5 16.5 mA/V ’
i Vgl max.,
‘ (Ta=8001.A) - 4.5 - \s
‘ Req(r.f.) - 460 Q
: * rgl(f=50Mc/s) - 6.0 kS
* @Ggm(f=50Mc/s)- 9.0 deg

* Cathode connections strapped together

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

. Average Initial range Endof life*

Anode current 13 12.2to 13.8 11.5 mA
Va-e =190V, Vg2-e =160V
Vgl-e= +9V, Rk = 6309

N~ Page D2
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SPECIAL QUALITY PENTODE El80OF

Average Injtial range  Endof life*

Screen-grid current 3.3 2.9to0 3.7 - mA
Va-e=190V, Vg2-e=160V
Vgl-e=+9V, Rk = 63092

Mutual conductance 16.5 14.2 to 18.8 11 mA/V
Va-e=190V, Vg2-e=160V
Vgl-e=+9V,Rk = 6308

Negative control-gridcurrent - <0.5 <1.0 LA
Va-e=190V, Vg2-e=160V
Vgl-e=+9V,Rk = 78Q
Rgl-k =100k

Insulation resistance > 20
Between any two electrodes
Vd.c.=100V

Heater cathode insulation - > 4.0 - MQ
Vh<k = 60V

Heater current 300 285 to 315 285 to 315 mA

* To allow for valve deterioration during life, circuits should be designed to
function with a valve on which one or more of the characteristics have changed

to the values stated.

SHOCK AND VIBRATION RATINGS

The E180F can withstand vibrations of 2.5g and 50c¢/s for 96 hours and is
proof against impact accelerations of approximately 300g.

ABSOLUTE MAXIMUM RATINGS?

Va(b) max. 400 v
Va max. 210 \'
pa max. 3.0 w
Vg2 (b) max. 400 v
Vg2 max, . 175 v
pg2 max. 0.9 w
(R
[Mullard]| Fage D3
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Ik max.
+ Vgl max.
- Vgl max.
- vgl (pk) max.
Rgl-k max. (fixed bias)
Vh-k max.
Rh-k max.
Tbulb max.
Vh min.
Vh max.

OPERATING NOTE

Hum

25

50
100
250

60

20
155

6.0
6.6

« <5 <B <c<<b

The hum voltage referred to gl has a maximum value of 100 uV and is
measured with centre tap of the heater winding earthed, a supply frequency of
50c¢/s (including 3 % at 500c/s) and a linear band-pass characteristic under

the following conditions .

Vh
Ck
Rgl-k

, 93,8
91

kh h

6.3 \'
1000 uF
500 k2
22:2mm
”l max |
t ]
€
3] £
RE E5
g €
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SPECIAL QUALITY PENTODE E180F
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SPECIAL QUALITY PENTODE  E|80F

"o [B185HF EI80F I
tkq) Vg = 180V fH o2
v92=|5ov (mA)
gm
(MAIV)
Iﬂ
30
aw
% 5
500 25
gam
400 T .0
300 15
)
'
200 - 10
]
Ig2 A1
{434
100 5
1117
r'u_"—
o r..
[¢]
Vgl(V -4 -3 ~27 o) N 0

ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.
Va = 180V, Vg2 = 150V,
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ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST COLTROL-GRID VOLTAGE.
Va = 180V, Vg2 = 100V
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SPECIAL QUALITY PENTODE E180F
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Va = 180V, Vg2 = 50V
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SPECIAL QUALITY PENTODE  E|80F

EI8OF }— I gaiar | Ia
[TTTT] ™
Triode connected
1
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE VOLTAGE AS PARAMETER. TRIODE CONNECTED.
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SPECIAL QUALITY " E8IOF
WIDEBAND R.F. PENTODE

Special quality high slope pentode designed for use in industrial equipment
where stability of characteristics and long life are required.

This data should be read in conjunction with GENERAL NOTES - SPECIAL
QUALITY VALVES which precede this section of the handbook, and the index
numbers are used to indicate where reference should be made to a specific note.

HEATER
Suitable for parallel operation only, a.c. or d.c.
1
Vh 6.3 \'Z
Ih 340 mA

The maximum variation of heater current at 6.3V is 120mA.

CAPACITANCES?
Heptode connected

Shielded Min. Av. Max.
ca~g1 - - 32 mpF
¢ 13 14.5 16 pF
%in(w) (Ik = 40mA) 22 24 26 pF
out 3.9 4.1 4.3 pF
Cak 26 33 40 mpF
cgl-h 35 55 75 mpF
Cach 12 20 28 mpF
ik 4.2 5.2 6.2 pF
Unshielded
ca—gl - - 36 mpF
Cin 13 14.5 16 pF
Cingw) T = 0ma) 22 24 26 pF
Cout 3.2 3.5 3.8 pF
Cak 53 60 67 mpF
cgl -h 40 60 80 mpF
\n 26 31 36 mpF

Triode connected
Unshielded Shielded

in 10 10 pF
Cout 7.2 8.2 pF
Ca-g 4.7 4.6 pF

JULY 1967 [%v/m E810F Page D1
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CHARACTERISTICS
Pentode connected

\' 120
a

Vg3 0

1

ng 5(;

v 1 -1.

Rk 0

1, 35

Igz 5.

€m 50

r, 42

7

p‘gl—gz 5

T (f = 100MHz) 420

R _(f= 40MHz) 110
eq

Triode connected (g2 toa, gg to k)

\'s 150
a

Vgl -2

I 35

Em 53

Ta

Hu 57

3

1.

CHARACTERISTIC RANGE VALUE FOR EQUIPMENT DESIGN

Average Initial End of
range Life*

Anode current
at Va-e =135V, ng_e = 165V,

Vgl-e =0V, Rk = 47Q 35 31to 39 25
at Va—e =135V, Vg2-e = 165V,
Vgl-e = +12.5V, R.k = 360Q 35 34 to 36 -

Screen-grid current
at va—e =135V, ng_e = 165V,

Vgl-e=+12‘5V’ Rk=360$2 5 4.4t05.6 -
Mutual conductance
at Vv =135V, V = 165V,
a-e g2-e
vgl-e =+12.5V, Rk = 3602 50 42 to 58 35

Negative control-grid current
at va-e = 135V, ng_e = 165V,

v

gl—e=+12'5v’ Rk=3609 - <0.1 <0.2

8
5
oo BIBEBoa<<=x

<

mA/V

mA

mA

mA/V

LA

*To allow for valve deterioration during life, circuits should be designed to

function

with a valve in which one or more of the characteristics have changed

to the values stated.

()
Mullard
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SPECIAL QUALITY F
WIDEBAND R.F. PENTODE E810

Insulation
Initial Range End of Life
Between heater and cathode
measured at Vh-k = 100V
Leakage current <10 <20 LA
Between any two arbitrary
electrodes except k-gl

measured at 250V >100 >40 MQ
OPERATING CONDITIONS

Va-e 135 \'A

Vg3-e 0 v

ng e 165 \'4

Vgl e +12.5 v

360 Q

L 35 mA

Ig2 5.0 mA

€ 50 mA/V

SHOCK AND VIBRATION
The E810F can withstand vibrations of 2.5g at 50Hz for 32 hours and is
proof against impact accelerations of approximately 500g.

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

\' a(p) MaX- 400 v
Va max, 250 v
p, max. 5.0 w
ng(b) max. 400 v
ng max. 200 v
pg2 max. 1.0 w
_Vgl(pk) max, 50 \'4
-Vg1 max. 25 v
+Vgl max. 0 v
*Ik max, 50 mA
Rgl _ max. 200 kQ
Vh-k max. 100 \'4
*Tbulb max. 200 °c

*In applications where a long life is not required, Ik max. can be increased
to 65mA and Tbulb max. to 220°C.

(A
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OPERATING NOTES
1. Hum

The hum referred to -9 has a maximum value

under the following conditions:

Vh (centre tap earthed)

Va—k

VgZ—k
Vg3 -k
Rgl -k

Ry

Ck

2. Microphony

of 1504 Vr.m.s. measured

6.3
120
150

0
500

47
1000

% oba<<<

The microphonic noise voltage has a maximum value of 25mVr.m.s. at

50Hz and a maximum value of 500mVr.m.s. over the frequency range 50

to 2000Hz measured at the anode, under the following conditions:

Vi

Vam)
Vg2 -e
Vg3-k

Vgl -e

peak acceleration

3, Distortion

6.3 v
155 \’
160 A2

0 v

+7 \'
680 Q
220 Q
0 uF
10 g

The average value of harmonic distortion is 7.5% when ia(pk) = 40mA

measured under the following conditions:

Vb

Va(b)

ng -e
vg3-k
Vgl -e

Ia

R

Ry

C

o

=

6.3
155
185

0
+12.5

35
560
360

1000

53a<<<<<

k=
o]
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE E810F

[e——22.2max—

B

93,5
9

|
|
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8
7385 Al dimensions in mm | U“ U J l
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE

LELE 1EBIGF ( I;)
m
117
V, =120V
Vga= OV N
; >
) iy,
[ L/ 3,
A §
X
80
I |
60
Gm=60mAM
S5mMA/V,
TT 40
11 /
S50mA/V .
L 1.1
45mAIVI
[
40OMA/IV
20
35mANV
T AT TS
30mA/V
20mAYY, 4
|
‘ 1OMA V]
lklr ]
| Vg (V) -3 -2 -1 0

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
WITH SCREEN-GRID VOLTAGE AS PARAMETER AND WITH MUTUAL

CONDUCTANCE CONTOURS
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E8IOF SPECIAL QUALITY
WIDEBAND R.F. PENTODE

B384 J'_ ’ I
]:8|Or~| /i (m;)
Vga =0V > J
3] /
© >
" & 3
& S
9 Q
W ]
}U
7 80
]
I
60
J |
J
J
g, =60mA/V,
IRENE
11T 0
55mA/vV / =i
LTT vd
SOmA/v -
[T
i1 /
45mA/V =
40mA/Y 20
35mA/V| 7 =
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1
20mAJY, 4
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CATHODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
WITH ANODE VOLTAGE AS PARAMETER AND WITH MUTUAL
CONDUCTANCE CONTOURS
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SPECIAL QUALITY 8'0F
WIDEBAND R.F. PENTODE

! ! -
S;- -{ l } I_ 4 l I | ,_: 2
S —r ~
2 - i A e
- . - .
T
1§ | 1] J H
| [ ] ! LT
i % i { I [ 8
. «
SREmnuEl-Y (S RRRE) eamal 213
»-ﬁll—:-i " SR R Y B R W
- : —4I> H- r——f—-rm 1 1
i "?*J.'—f&*—l—p ]
1 N
HaN % ] 3
L ~
[ -
——
13 >«
L1418 %o Q
O] o]
OT] » won 0
(]
>"'>8‘a’:‘
o
]
~
o
2]
NN
NS
N
|
I | (=]
< o [3)
- ‘E( - 8 (4]
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E8|0F SPECIAL QUALITY
WIDEBAND R.F. PENTODE

B8O90

Ve (V)

250

=1-6V
1

i
-0-5vV

-0V

EBIOF

11
Vg2 = 100V

Vg3 = OV

Ry = 0N
150

100

o [o] [o] (o] (o]
— © < ~

(mA)

SCREEN GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 100V

>
7 Page C4




SPECIAL QUALITY " E8|0F
WIDEBAND R.F. PENTODE
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE
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SCREEN GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. V;; = 125V
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SPECIAL QUALITY E8 I o F
WIDEBAND R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID VOLTAGE AS PARAMETER. Vg = 150V
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E8IOF SPECIAL QUALITY
WIDEBAND R.F. PENTODE
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE
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SPECIAL QUALITY ESI0F
WIDEBAND R.F. PENTODE
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SPECIAL QUALITY
R.F. POWER TRIODE

Special quality power triode for use as an r.f. power ampli-

M8080

fier or oscillator in equipment where mechanical vibration and shocks are unavoidable
and where statistically controlled major electrical characteristics are required.

This data should be read in conjunction with GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be

made to a specific note.

HEATER
V!

In

CAPACITANCES? (measured without an external shield)
Cin
Cout

Ca-g

CHARACTERISTICS3
Va

la
Ve
gm
@
Fa

Rik

LIMITING VALUES* (absolute ratings)

f max.
Va(v) max.
Va max.
pa Max.
~Vg max.
lg max.
e max.
Rg—k max. (cathode bias)
Rg-x max. (fixed bias)
Vh_x max.
Maximum acceleration (continuous operation)
Maximum shock (short duration)
Thutp Max.

6.3
150

1.5
1.2
14

250
10.5
-8.5

2.2
17
7.7

150
550
330
38
110
55
2
1.0
250
150
25
500
170

mA

pF
pF
pF

mA
mA/V

kQ
Q

NOVEMBER 1961 NP
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M8080

SPECIAL QUALITY
R.F. POWER TRIODE
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M8080

SPECIAL QUALITY
R.F. POWER TRIODE
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M8080 SPECIAL QUALITY
R.F. POWER TRIODE

AQ.L5  Min. Max!
GROUP G (%)

Valves are held for 28 days and retested for

Inoperatives!é 0.5 — —
Reverse grid current. Ry max. = 500kQ 0.5 — 05 uA
5606 —»| 19max |e—

47-5max
— 54°5max —

Ll..

7 St
kh  h B7G Base
All dimensions in mm -

The bulb and base dimensions of this valve are in accordance with BS448
Section B7G.
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SPECIAL QUALITY
R.F. POWER TRIODE

M8080

MBO8O sesf| I
(mA)
50
40
&
o 30
O
A
20
y oy
9/
‘V
v 10
y Pd
Y
.4 L \CP
1
Vg(V) -15 -10 -5 o

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH

ANODE VOLTAGE AS PARAMETER
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8 80 SPECIAL QUALITY
M R.F. POWER TRIODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
GRID VOLTAGE AS PARAMETER
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SPECIAL QUALITY M808
R.F. POWER TRIODE o

M8080 LLLL
Im |Vg EREE o |¥
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»
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ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT. V, = 100V
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Msoso SPECIAL QUALITY
R.F. POWER TRIODE
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ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT. V, = 150V
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SPECIAL QUALITY M 808
R.F. POWER TRIODE
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l ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCT, ANCE
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M8080 SPECIAL QUALITY
R.F. POWER TRIODE
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ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT. V, = 250V
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SPECIAL QUALITY
V.H.F. DOUBLE TRIODE

Special quality double triode for use in equipment where
mechanical vibration. and shocks are unavoidable and

M808I

where statistically controlied major electrical characteristics are required.

This data should be read in conjunction with GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the hand-
-book, and the index numbers are used to indicate where reference

should be made to a specific note.

HEATER

V! 6.3 v
fn 450 mA
CAPACITANCES? (measured without an external shield)
*Ca-g 1.6 pF
*Cin 2.1 pF
Cont’ 450 mpF
Cout” 350 mpF
Ch-k 4.0 pF
*Each section
CHARACTERISTICS" (each section)
Va 100 v
la 9.0 mA
*Ve -0.9 v
gm 56 mA/V
m 38
ril 6-8 ksl
Rk 0 [9]
* Fixed bias operation is not recommended
LIMITING VALUES (absolute ratings)
f max. 250 Mc¢/s
Va(b) max. 550 v
Va max. 330 \4
Pa Max. 216 w
Iy max. 25 mA
~Vg max. 110 A
Iz max. 2<4.5 mA
vh-k max. 100 v
Rg-k max. (cathode resistor bias) 500 k(2
Maximum acceleration (continuous operation) 2.5 g
Maximum shock (short duration) 500 g
Tobuip max. 165 “C
Mulla:
ullard
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M8081

SPECIAL QUALITY
V.H.F. DOUBLE TRIODE
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M8081

SPECIAL QUALITY
V.H.F. DOUBLE TRIODE
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M808 I SPECIAL QUALITY
V.H.F. DOUBLE TRIODE

GROUP G (%)
Valves are held for 28 days and retested for
Inoperativesl6
Reverse grid current as in group A.

e - 19

max
L I
£ 3
0 £
™~ 0
< <
0
kh h B7G Base
[a749] All dimensions in mm ”u u
The bulb and base dimensions of this valve are in accordance with BS448,
Section B7G
(N
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SPECIAL QUALITY MINIATURE

V.H.F. DOUBLE TRIODE

M8081
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VOLTAGE AS _PARAMETER.

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE
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M808| SPECIAL QUALITY MINIATURE
V.H.F. DOUBLE TRIODE
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SPECIAL QUALITY MINIATURE 808'
V.H.F. DOUBLE TRIODE M
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M8081

SPECIAL QUALITY MINIATURE
V.H.F. DOUBLE TRIODE
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SPECIAL QUALITY MINIATURE M808I
V.H.F. DOUBLE TRIODE
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M808| SPECIAL QUALITY MINIATURE
V.H.F. DOUBLE TRIODE
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SPECIAL QUALITY OUTPUT
PENTODE

Special quality output pentode for use in equipment
where mechanical vibration and shocks are unavoidable
and where statistically controlled major electrical
characteristics are required.

M8082

This data should be read in conjunction with the GENERAL NOTES -~
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be
made to a specific note.

HEATER
Vpl 6.3 v
lh 200 mA
MOUNTING POSITION Any
CAPACITANCES? (measured with an external shield)
Cin 3.8 pF
Cout 6.5 pE
Ca-gl <300 mpF
CHARACTERISTICS?
Va 250 \
Ves 250 v
la 16 mA
lg2 23 mA
8m 2.5 mA/vV
Fa 130 kQ
Ug1-g2 12
Rk 0 [0}
8L ~13.5 \'%
ABSOLUTE MAXIMUM RATINGS*
f max. 100 Mc/s
Va(p) max. 550 A\
Va max. 300 \A
Pa Max. 475 W
Vgg(b) max. 550 v
Vgz max. 275 v
Pgz max. 800 mW
~Vg1 max. 110 v
'vxl..gz max. 300 A\
lg1 max. 33 mA
Ik max. 23 mA
Rg1-x max. (fixed bias) 220 kQ -
Vh-x max. 150 v
Maximum acceleration (continuous operation) 2.5 g
Maximum shock (short duration) 500 g
Tbulb max. 180 °C
(AR
MAY 1962 [:-Elv/m Page DY




58
a0
F
22
oy
>
e
wl
<
>
o
-l
<
8
w
-9
[}

M8082

Avw L0
Alvw —
LA A
yw  —
vw 980
vw -
vt —
1 R—
yw -
vi =
UW —

“XDW

{UONIDIASD

p4Dpuois 107

XoW Ui
193049AD 107

000}
FL]
jgo)

91T 8k —

S0 - -

XoW  Cuny  ghedog

oS{ONPIAIpYY

0 obL
v (v
:_x zx

-

§9°0

sT0

sTo

(%)
<10V

0

iy
k] .~u>

o011343] A3jenb dnoug

92uBIINPUOD fenIn|y
UMD plad-usaudg

UMD apouy

annsod apoyies AQ0)L = 1-UA

aanedau pue aansod

Aj3eudarte apoyaed A0} = 1-UA
JuaJins adesea| spoyied 01 tajeay

3UJund J3leaH

89 dNOoYO

00§ = 'xew I3y

uasand _u_._wu_o._u:Ou 9SIIAY

f AOO}— 1€ paanseaws 1sa4-18
L AQOE— 38 paJnseaw 1s94-33 ‘3sau-e

(114 05
(A) (A
- Nu> .D_d>

uonejnsyy

v dNO¥d

Sis3al

€9
(A
q A

(paytrads asimaayio ss3jun) SNOILIANOD 1S3L

mt

Page D2




SPECIAL QUALITY OUTPUT

PENTODE

M8082

4w
4d
4d

(swra)
AW

%
v

143

00¢
(4
0§

Si

0l

S
0s

ol

8's
St

\ .

- S'9

(33-137) so33ey uonEIYldwy

13-3,

1m0y

ury
sa3e3joA paydde op “(papjaiys) sadueadede)
soBerjon patjdde o "z;3593 uleals aseg

soBe3jon patjdde op "yy13593 ulRaIS SSR|)

a 4dNoYd

o1l9A3] Aaijenb dnousy

AOST =>BA DT =N
‘AOST = ‘Usp ‘uopesajedde yead ‘ujw 30°7
$/30§ 3 opoue a3yl e asiou duoydosdiyy

ASET = 7377 ‘AQOE = °~°A
‘A9 = YA "uduund prad-joslucd assaAdy

AL'S = YA "93ue3dnpuod [en3nw i a8ueyd)

AOS= = 2~T87 "3U344nd spouy

9 4dNOYD

Page D3




PENTODE

SPECIAL QUALITY OUTPUT

M8082
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SPECIAL QUALITY OUTPUT

PENTODE

M8082
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M8082

SPECIAL QUALITY OUTPUT
PENTODE

Dynamic life test 100 hours

AQLS  Min. Max.

Running conditions as a trebler. V, = 300V,
decoupling resistor = 1.0kQ2
latlgz = 20mA, Ig; = 1.6mA, f = 70 to 75Mc/s

Pout = 900mW

Dynamic life test end point
Change in Poyut,

GROUP G

Valves are held for 28 days and retested for

Inoperatives16

Reverse control-grid current.

Rgr max. = 500kQ2

92

-
N

kg3 b h

(%)
— — 20 A
0.5 — 075 uA
—iap

47-Smm max
54:Smm max

=

87G Base

The bulb and base dimensions of this valve are in accordance with BS448,

Section B7G

{




SPECIAL QUALITY OUTPUT

M8082

PENTODE
2093 M8082 1q
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH

SCREEN-GRID VOLTAGE AS PARAMETER
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M8082 SPECIAL QUALITY OUTPUT
: PENTODE
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SPECIAL QUALITY OUTPUT ' M8082
PENTODE
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vea = 200V
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M8082 SPECIAL QUALITY OUTPUT
PENTODE
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SPECIAL QUALITY OUTPUT

M8082
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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M8082 SPECIAL QUALITY OUTPUT
PENTODE
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SPECIAL QUALITY OUTPUT M8082
PENTODE
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M 8082 SPECIAL QUALITY OUTPUT
PENTODE
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SPECIAL QUALITY OUTPUT M8082
PENTODE:
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SPECIAL QUALITY R.F. PENTODE

Special quality r.f. pentode for use in equipment where
mechanical vibration and shocks are unavoidable and
where statistically controlled major electrical character-
istics are required.

M8083

This data should be read in conjunction with the GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference shouid be

made to a specific note.

HEATER
\/% 6.3 \
In 300 mA

MOUNTING POSITION Any

CAPACITANCES? (measured with an external shield)
Cin 71 pF -
Cout 3.4 pF
Ca-gl <10 mpF

CHARACTERISTICS?
Va 250 A
Vga 0 \
Vg2 250 v
Ia 10 mA
Iga 26 mA
Vi1 -2.0 \
Em 7.6 mA/V
Fa >500 k2
Pg1-g2 70
Rk 0 Q

LIMITING VALUES* (absolute ratings)
Va(b) max. 550 v
Va max. 300 v
Pa Max. 3.0 w
Vga(n) #nhax. 450 Ve
Vg2 max. 300 v
Pg2 Max. 900 mWwW

—Vg1 max. L1 v
I max. 16.5 mA
Rg1-x max. 500 kQ <
vh—k max. 150 v
Maximum acceleration (continuous operation) 25 g
Maximum shock (short duration) 500 g
Toun, Max. 200 °C
(A
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SPECIAL QUALITY R.F. PENTODE

M8083
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M8083

SPECIAL QUALITY R.F. PENTODE
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SPECIAL QUALITY R.F. PENTODE

M8083
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M8083

SPECIAL QUALITY R.F. PENTODE
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M8083 SPECIAL QUALITY R.F. PENTODE

AQLS  Min. Max.

GROUP G (%)
Valves are held for 28 days and retested for
Inoperatives1é 0.5 — —
Reverse control-grid current.
Rgimax = 500k 0.5 —_ 075 uA
— o
a -
,, TP
a €
%o € €
93%- ugg E x
92 O O)ess & 02
9 O O 0
9 9 !
C 3 ! 2
kK h h B7G Base i
The bulb and base dimensions of this valve are in accordance with BS448,
Section B7G
()
Mullard

N, Page D6



SPECIAL QUALITY R.F. PENTODE M8083
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ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CONDUCT-
ANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE. V, = Vs = 150V
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M8083 SPECIAL QUALITY R.F. PENTODE

5474
Va V)

C
-

S

ey agunp

200

11
Vgo =150V
Vg3~ OV

1113

M8083
|
-2:0V
-2:5V

]
y
150

Rk = 001
-0:5v
-0V
-1-5v

Vg, =0V

KE.

15

o [

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg3 = 150V
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SPECIAL QUALITY R.F. PENTODE M8083
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M8083 SPECIAL QUALITY R.F. PENTODE

5477 M8083 ' 2IERE?
2
[TT1 (mA (ma)
Vg= Vgo =200V 4 am
:gka:g“f‘ y (mAfv)
20 (8
gm
i
[
/ 5 |e
Ia
J
]
l 1Q 4
/
I
/! vi I3z
y
s e
/
4 4
"4
4 7
"4 4
e o Jo
L
VQ‘(V) -8 -4 - [+
ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CON-

DUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE. Vy=Vg=200V

Page C4




SPECIAL QUALITY R.F. PENTODE M8083

Vg (V)

250

h Y

= —
200

-

150

M8083

TIT]]
|
1

Vgo = 200V

Vgz= OV
Rk = 0N

I

(4
-0-5v
-1-ov

Y
(1
~1:5V
P
-2.0v

-2.5v

1!

1
i
~-3-0V

|

Vgi=ov

100

50

5476

[o

(24 o o o
0 ~ -

1q
{(maA)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg = 200V

N Page CS

I



M8083 SPECIAL QUALITY R.F. PENTODE

5471
Vg (V)

\
-
250

-3-0v
il i,
1T

200

-2:0V { ~-2:5v

=15V
L
150

M8083
TTTTT

ng =200V
Vgz=ov

Rk=0N

-1V
\

I I D e |

-0-5v

111
=
00

Vg = OV

N
1

50

@ o o 9

EJ
(]

(mA)

SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg =200V




SPECIAL QUALITY R.F. PENTODE M8083

548) MB8083 Iq I
TT1T1T (ma}{ (mA)
Vo= V§2 =250V g9m
Vg3=0Ov (mafv)
Rk =0ON
25 |10
y
9m
20 |8
ri Io
15 L}
i
J
Igo 10 4
J
y 5 2
; - o o
Vgy (V) -8 -4 -2 (o]

ANODE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CONDUCT-
ANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE. V, = Ve = 250V

HHH



M8083 SPECIAL QUALITY R.F. PENTODE

TR
°
>
o 3113 2 sH151333
5 °ollt+ T arTlale o<
b3 [ e B ' [ ) oy g
<
- H
3 | RS
- 1 <+ o4 - {
? il i ,
4 I By Sy
T 4 + { -
B | | -
M al 7
. T 8
| - 8
1% —-‘J
g I W SR |1y |
o
O
= W
+ |
H 1 118
1 . 4 1L
: l f - —
RIEES! 1
3 p 1
00”2 \ °
T N Q
[ N INNE
3 N
835
'«'n' |y
N"')’)"&‘ - -\
~
3 L1l
111 TTTTH o
R 2 2 3

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. V. — 250V




SPECIAL QUALITY R.F. PENTODE M8083

H T T T —
Nt T THIE
< 17 NENREEREEREEER THTH o
w | e ,_AL P

> H-1
i o
(] n
] (a1
NN (17T '
Hz
- IO IO U I A 1| B
~{ REIRSIE
- -1 8
> ] N
Hald
& HH
1
>
Q 1
N/
I}.‘.%N
>
nH3 —- H
Q—~|D>G — — 1 r4 (o]
o NOO - [ a
@ [Jv vy 1o L4 =
2_1 (\ll‘)_x ERSnN N
P g |
I i
> <
° T
‘ 7
] p=st
11T (1]
0 L] HH
o
L ] 4 1 3 1
3
I T e [T
EERRANY L
J o
3]
d 4
7
P, /
P! » I
"
(1] o
o< S o Q o
o
w E

SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. V., = 250V

(N
Mullard
A Page C?




M8083

SPECIAL QUALITY R.F. PENTODE
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SPECIAL QUALITY V.H.F. PENTODE M8 | 00
Special quality low noise, high slope r.f. pentode for use ]
in equipment where mechanical vibration and shocks are

unavoidable and where statistically controlled major
electrical characteristics are required.

This data should be read in conjunction with GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the hand-
book, and the index numbers are used to indicate where reference
should be made to a specific note.

HEATER
Vil 6.3 v
In 175 mA

CAPACITANCES? (measured with an external shield)
Ca-gl <20 mpF
Cin 4.0 pF
Cout 34 eF

CHARACTERISTICS?
Va 120 180 v
Vga 120 120 v
la 7.5 7.7 mA
lg2 2.5 24 mA
Va1 : -2.0 -2.0 v
g€m 5.0 51 mA/vV
ra 250 400 kQ
Hgt-g2 35 35
Ry 0 0 Q

ABSOLUTE MAXIMUM RATINGS*
f max. 400 Mc/s
va(b) max. 400 \%
Va max. 200 v
Pa max. 165 W
VzZ(h) max. 310 v
Vg2 max. 155 v
Pgz max. 550 mw

—Vgl max. 55 v
lg1 max. 4.0 mA
Re1-x max. 30 MQ
Ik max. 20 mA
Vh-k max. 130 v
Maximum acceleration {continuous operation) 2.5 g
Maximum shock (short duration) 500 g
Tourp max. 165 °C
. 3
JANUARY 1963 (Mullard
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SPECIAL QUALITY V.H.F. PENTODE

G

k,g3.,s h

The bulb and base dimensions of this valve are in

h
h a
0o
kg3s { O O] g2
gi o o
gl k.g3s

h B7G Base

All dimensions in mm

Section B7G

e | G
max

38max———

45max

accordance with BS448,

| Mullard }
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SPECIAL QUALITY V.H.F. PENTODE
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SPECIAL QUALITY DOUBLE TRIODE
Special quality low u double triode for use in equipment

where mechanical vibration and shocks are unavoidable
and  where statistically controlled major electrical

characteristics are required.

M8136

This data should be read in conjunction with the GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be

made to a specific note.

HEATER

The heater is centre-tapped and the two sections may be operated in

series or in parallel with one another.
Series
Parallel

Vi!
In

MOUNTING POSITION

Vu applied between pins 4 and 5
Vh applied between pin 9 and pins

4 and 5 connected together

Series

12.6
150

CAPACITANCES? (measured without an external shield)

*Cag

*Cin
Cout’
Cout”

*Each section

CHARACTERISTICSS? (each section)
Va
la
Ve
gm
fa

w
R

LIMITING VALUES* (absolute ratings) each section

Va max.
Pa max.
I max.
~Vg max.
*"vg(pulse) max.
n~k Max.

Maximum acceleration (continuous operation)

Maximum shock (short duration)
Tbulb max.

*tp = 800us, duty factor (max.) =

D
Mullard|

APRIL 1964 g

0.05

Paralliel

6.3 v
300 mA

Any
1.5 F
1.6 gF
550 mpF
450  mpF
250 v
105 mA
-8.5 \
2.2 mAjvV
7.7 k2

17
0 Q
330 v
3.0 w
20 mA
110 v
200 v
200 \%
2.5 g
500 g
200 °C

M8136 Page D1



SPECIAL QUALITY DOUBLE TRIODE

M8136

AW £SL°0
Ayw —

yw
yuw

yr
y1

vu

Al

UOW
OW

wl

XOW
QUOIIDIASD
piopupis 107

vT 0T
L 0%
0z —
0T —
XOW U

,38D49AD 107

— — - o4 o1ieA3) Ajenb dnouoy
mo.|~ S \.lp NW.N mol.m W 35uBIONPUOd |BNINLY
m,lvv ml.o mlm_. mo.|o W 3Ualind spouy
oL - - — (eAnssod apoyied) AQOL = *UA
o - - - (aAnE32u apoyied) AQ0L = YA
- — — $9°0 U340 38exea) IpoyIed 01 JAILIH
ML 8EL — §9°0 3U344NI 4IIBIH
g9 dNOoUd
so - - sT0 W00 = "Xew *y
JU31IND plud 3staAdy
- 0L — sT0 AOQL— 1€ painseaw 3sa4-3
- L — sT0 AQQE— 3¢ paJnseaw 3sau-e
uojIe|nsu}
VvV dNOYO
xoW  uw ehodog (%)
9S[DNPIApU] <TOY sisalL
0 0 S’ 0st 97
Y (®)] W ) 7y
1-u A u_d 3 A 1 A q A

(peytoads astmlayzo sss(un) SNOLLIANOD 1S3L

il

Page D2




M8136

SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE

M8136
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SPECIAL QUALITY DOUBLE TRIODE
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GROUP G )
Valves are held for 28 days and retested for
Inoperatives'® .. .. .. .. 05 — —
Reverse grid current. Rg max. = 500kQ 0.5 — 0.5 vA
—={22:2 mm
2678 max
al all
h
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w/ 090 !
gl g" k O o g

o O
gll O O k'

.. q" het
k! h hct h k" B9A Base HUU U..I_

The bulb and base dimensions of this valve are in accordance with BS5448,
Section B9A

e— 49mMm max _T
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l<—- 56mm max ——>
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SPECIAL QUALITY DOUBLE TRIODE

M8136

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE

VOLTAGE AS PARAMETER
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M8 l 36 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE

M8136
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ANODE IMPEDANCE, AMPLIFICATION FACTOR, MUTUAL CONDUCTANCE
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT. V, = 100V
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M8 I 36 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8 I 36
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M8 I 36 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8 | 36
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M8 I 36 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8 I 37
Special quality high-p double triode for use in equipment
where mechanical vibration and shocks are unavoidable and

where statistically controlled major electrical characteristics
are required.

This data should be read in conjunction with GENERAL NOTES—
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should
be made to a specific note.

HEATER
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 Vn applied between pin 9 and
pins 4 and 5 connected together.

Series Parallel

Vn! 12.6 6.3 v
In 150 300 mA

CAPACITANCES? {measured without an external shield)

*Cag 17 pF
*Cin 1.6 pF
Cont’ 520 mpF
Cout* 400 mpF

*Each section

CHARACTERISTICS? (each section)
Va 250 v
1y 1.25 mA
Vg -2.0 v
&m 1.6 mAJY
w
ra 56 kQ
Rk 0 Q
LIMITING VALUES* (absolute ratings) each section

Va(n) max. 550 \
Vs max. 330 v
Pa Max. 1.1 w
lic max. pLi] mA
-Vg max. 55 \4
*—Vg(pulse) Max. 200 A
—x max. (cathode bias) 22 MQ
Rg-x max. (fixed bias) 10 MQ
Vn-x max. 200 \'
Maximum acceleration (continuous operation) 2.5 g
Maximum shock (short duration) 500 g
Tbulb max. 200 °C

*tp = 800us, Duty factor (max.) = 0.05

JUNE 1960 (1)



M8l 37 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8I 37
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M8' 37 SPECIAL QUALITY DOUBLE TRIODE

(sw-d)

AW
v
v

XOW
4UOIIDIAP
piopuD)s 107

Py
[l

XOW W

2304340 307

(sA13e3au apoyied) AgEl = T YA
‘UM00S = ?y "suonipuod Juluuny

y13593 9Jj} Ajiqns
4 dNOWD
— — — 59 o119A3] Aufenb dnou3-qng
or — — (¥4 5 dnou8 uj se asiou Jioydoddipy
sl — —_ ST I00§ = "XeW 3y 3ua1Ind plad asueAdy
€ — - ST AOOLF =797
*2Ua44nd adexea| apoyied 03 JEIH
51592 yO0Ys 3504
3005 ‘se8eajoa paijdde oN
PYS
— — — X orfeA?] Ajenb dnoud-qng
o — — (X = dnosB uj se asiou d1uoydosdnl)
s — — $T U%00S = "Xews ¥y -uaaund piuB asianay
ot — - ST AOOLF = "RA
3ua14nd a8exea] IpoYILI 01 J3ITIH
s1593 andjye) 1504
souejd uejnoipuadaiad £jjemnw ¢ jo yoes
Ul sinoy €€ 40} $/30/L =} "UOIEBJIIRIIE
sead -umw 3¢ ‘paydde safeyjoa Jayio
ON "HO SINUIW £ uo AnUIW | ‘AplL = A
yiondney
3 dNO¥D
oW cul  ghadog (%)
9S|DNPIAIPUY 10V sisalL

11—

Page D4




SPECIAL QUALITY DOUBLE TRIODE M8I 37
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Ma I 37 SPECIAL QUALITY DOUBLE TRIODE

GROUP G

Valves are held for 28 days and retested for
Inoperatives!6 )

Reverse grid current. R; max. = 500kQ

0.

0.5
0.5

r—— 49mm max

AQ.L5 Min. Max.
(0

222 mm
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o

J }

Lk———- 56mm max

2678
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g| gll O O g
O O
gll O o kl
.. a" het
k! h hct h k" B9A Base
The bulb and base dimensions of this valve are in accordance with BS448,
Section B9A
()
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SPECIAL QUALITY VARIABLE-MU
R.F. PENTODE

Special quality variable-mu r.f. pentode for use in equip-
ment where mechanical vibration and shocks are unavoid-
able and where statistically controlled major electrical characteristics are required.

M8161

This data should be read in conjunction with GENERAL NOTES—
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be
made to a specific note.

HEATER

Vil
In

MOUNTING POSITION

CAPACITANCES?

Cin

Cout

Ca—gl <15

Ch-K

CHARACTERISTICS?

Ugl-g2
R

Kk
Ve (for 100 : 1 reduction in gm)

ABSOLUTE MAXIMUM RATINGS4

Va(n) max.
Va max.
Pa Max.
V(2(b) max.
ng max.
Pg2 Max.
-V max.
lic max.
Rg1-x max. écathode bias)
Rg1-k max. (fixed bias)
Vh-k max. .
Maximum fatigue (continuous operation)
Maximum shock (short duration)
Tbu.lb max.

JULY 1962

Unshielded
48

6.3 v
200 mA

Any

Shielded

5.0 pF
6.5 pF
<10 mpF
23 pF
200 v
200 \
0 v
8.25 mA
21 mA
-2.5 v
245 mA)V
900 kQ

30
0 Q
=27 v
500 v
300 \'4
3.0 w
300 \'4
300 v
700 mW
55 v
14 mA
500 kQ
100 kQ
150 \4
2.5 g
500 g
200 °C
Page Dt



R.F. PENTODE

SPECIAL QUALITY VARIABLE-MU
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SPECIAL QUALITY VARIABLE-MU

R.F. PENTODE
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R.F. PENTODE

SPECIAL QUALITY VARIABLE-MU
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SPECIAL QUALITY VARIABLE-MU

R.F. PENTODE

M8161
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M8 I 6 I SPECIAL QUALITY VARIABLE-MU
R.F. PENTODE

AQ.LS Min. Max.

(%)
GROUP G
Valves are held for 28 days and
retested for
Inoperatives!® 0.5 - -
Reverse grid current. '
Rg1r max. = 500kQ 0.5 — 0.75 nA
— S
a .
,, } PN
h a £
(@] o O € x 13
93¢ k 02 a3
. 92 o Oleas § 92
I (o) O "
9 9
C 2 ‘ 2
| 0w+
k h h B7G Base
The bulb and base dimensions of this valve are in accordance with BS448
Section B7G
(-
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SPECIAL QUALITY PENTODE

Special quality dual control pentode for use in equipment
where mechanical vibration and shocks are unavoidable
and where statistically controffed major electrical

characteristics are required.

M8196

This data should be read in conjunction with the GENERAL NOTES—
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference shouid be

made to a specific note.

HEATER
Vil 6.3 v
In 178 mA

MOUNTING POSITION Any

CAPACITANCES? (measured with an external shield)
Ca—g1 <20 mpF
Cin 42 pF
Cout 32 pF

CHARACTERISTICS?
Va 120 120 \'
Vez ~ 120 120 v
Ves -3.0 0 v
la 35 514 mA
lg2 48 35 mA
Ve1 -2.0 =2.0 v
Bm(g1-s) 2.0 3.2 mA)Y
8w(g3-a) 660 450 pA)vV
a —_ 150 kQ
vgl(la = 100(1-A) -_— <=7.5 v
Vea(la = 20pA) ~10 <-15 v
R 0 0 Q

ABSOLUTE MAXIMUM RATINGS:
Va(b) max. 400 v
Va max. 200 \
Vg3 max, 30 v

—vg3 max. 55 A\
Vgz(p) max. 310 v
Vg2 max. 155 v
Pa Max. 165 W
Pg2 max. 550 mw
R;l—k max. 4.0 MQ
Ik max. 20 mA
.Vh—k max. 100 A\
Maximum acceleration (continuous operation) 25 g
Maximum shock (short duration) 450 g
Tbulb max. 165 °C
(A
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SPECIAL QUALITY PENTODE
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SPECIAL QUALITY PENTODE

v

%

yw
v
v
4l
vr

il

"asuodsau djweudp payidads Jo 4a19t B UC PaAIRSqO IndING By3 Ut Jswiwey poyidads € yum paddes s aAeAayy |

- - - Ve 9T
- - - s¥ St
- - - Ly Lo
- - - SOL SE0
- - - 051 —
- - = oL o
- - - §5 S
- - = — 0%
- - - — 0%
- - - 00T —

ST

s'9

S'9
S'9
S'9
s'9
ST
ST
§T
ST
ST
ST

ST

AwsL) = @37 riggo) = 35
VL= A=A gig =35
VA0S = MY “UN00L = °¥ ‘AQOT = VeI
= (@A ‘uopesspede ead uw gy
's{50§ 18 Spoue 3y1 1e asiou uoydossipy
'safeyjon
paijdde Jayzo of * B IAG0G = aBeiop
3 wwg F6g = aunssauy
umopedsq 33e3joA aunssaid moT
13-8y
oy
uly
sadeijon payidde oN “(papalys) ,seourarsede
AS— = €3 ‘(e-18) aouednpuod [eningy
AE- = €3 ‘(e-83) adueldnpuod [enynyy
VA0 = ™Y 's/705 =
‘uonesapedde dead Cuiw  8g°7 ‘UonRIQIA
4770 = 1D ‘Awg) = Tep
‘VO0T = ™Y ‘A0 = A ‘spoue 3¢ asiou '3y}
UA00L = T2y “AOL- = TPA ‘AG°L = A
ua4Ind plud asianay
AL'S = YA ‘@durdNpUod eminw u) a3ueyd
3U344n> plad-usaadg

A9~ = TA
A8 = A
A~ = BA AE- = T3p

AOL- = B2A ‘Ag- = 1
juaudnd apouy

[ )

Page D3



SPECIAL QUALITY PENTODE

M8196

AW -
w1 —_
Ayw  —
v —
aw o —
Al —
Alyw  —
V1 —

“XDW
gUONIDIAIP
pappup)s 307

“XoW “uW

19304340 207

00 — —
¥o 0o —
e — -
00f — @ —
¥o 0
— N-N —
e — —

X Wil ghodSog

oS[onpIAIpU[

il

wv
o

(%)
1OV

g dnoad uj se uoneIqiA
DA004 = 12y '3uedind pliB assaady
35UBINPUOD [eN3N}Y
AQOL+ = T9A
IUB44ND a8exea) apoIed-03-193esH

53593 yo0Ys 1504

-3005 ‘sederjon
pandde Jayio oN ‘A00L = TA
sTO04S

o193} Anjenb dnoa3-qag
@ dnoJd2 uy se uollRIqIA
UA00L = T2y ‘udaund pi4d assaAay
@5UBIINPUOD [ENINLY
AQOLF = T17IA
Jua44nd 98exea| apoyIed-031-43eIH
51503 ondpe) 1504
‘sauejd Jejndipuadiad Ljfeninw ¢ jo yoes
up sunoy TE JOy "Xew §/309 ‘ujw $/56T =}
Kausnbauy paxy ‘uoiresa)adde yead “uiw 357
‘poijdde a8eajor J9yzo ON A9 = YA
sron3pey

sederjoa patjdde ON 13593 LIRS SSEID)
213593 ujea3s aseg

2 dNOoUod

sis3L

Page D4




M8196

SPECIAL QUALITY PENTODE
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SPECIAL QUALITY PENTODE
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The bulb and base dimensions of this valve are in accordance with BS448,

Section B7G.
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE AND SCREEN-GRID VOLTAGES AS PARAMETER
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ABRIDGED DATA FOR EARLIER TYPES

BOOK 2 PART 1—RECEIVING VALVES AND TELEVISION PICTURE TUBES

Abridged data only are given in these tables.
Full data for these types are available on request.

Monochrome picture tubes

Type No. Description

Ad4-120W Export types. Characteristics for these types are indentical with
A50-120W  types having /R suffix except for omission of the ring trap. Pin No. 5
A61-120W is omitted.

Double diode (separate cathodes)

Type No. Vi In P.L.V. max Ia ia(pk) Max Base
v) (mA) V) (mA) (mA)
EB91 6-3 300 420 19-0 154 B7G
tEach section
Triode
Type No. Vn In Va Vg la gm " Base ——
V) (mA) V) v) (mA)  (mA/V) —
PC900 4-0 300 1356 -1-0 11-5 145 72 B7G
Double triodes
Type No. Vi In Va Vg la Om B Base
W\ (mA) v) 1\ (mA)  (mA/V)
*E90CC 6-3 400 100 —2-1 8-5 6-0 27 B7G
» 6-3 400 . . .
E180CC 126 200 150 —1-8 85 6-4 46 B9A
. 6-3 640 .
E182CC 126 320 120 —2:0 36 15 24 B9A
ECC85 6-3 435 250 -2-3 10 5-9 57 B9A
UCCss 26 100 170 -1-5 10, 6-2 50 B9A

*Special quality type




H.F. pentodes

Type Vi In Va Vg2 Vg la lg2 gm Base
No. v) (mA) V) V) v) (mA)  (mA) (mA/V)
*E8OF 6-3 300 250 100 -20 30 0656 1-856 B9A
EF91 6-3 300 250 250 -20 10 25 7-6 B7G
*Special quality type
Double diode h.f. pentodes
Type Vi In Va Vee Vg1 la lga gm  Base
No. V) (mA) v) vy v) (mA) (mA) (mA/V)
EBF89 63 300 250 100 -2-0 90 2.7 38 B9A
UBF89 19 100 200 100 -15 11 33 4-5 B9A
Triode h.f. pentodes
Type Vi In Va Vg2 Vg1 lg lg2 9w 4] Base
No. (V) (mA) V) (V) (V) (mA) (mA) (mA/V)
m——— PCF80 90 300{ triode 100 — ~-20 14 —_ 50 20 BOA
m———— ’ pentode 170 170 —-2:0 10 2-8 6-2 —
PCF86 80 300{ triode 100 — -30 14 — 57 17 BOA
pentode 170 150 —-1-2 10 33 12 —
o1 8 { triode 100 — -30 15 — 9-0 20
PCF801 85 3009 4pentode 170 160 —14 10 30 11 _-} BOA
E 80 triode 100 — -3:0 14 — 55 17
PCF806 8 3°°{ pentode 170 150 ~1-2 10 33 12 _-} B9A
t Variable-mu
Low noise audio pentode
Type Vi In Va Vga Vg1 la lge Im Base
No. (V) (mA) (V) (V) (V) (mA) (mA) (mA/V)
EF86 6-3 200 250 140 -20 30 0-6 2-0 B9A




Power pentodes

Type No. Vh In Va Vg2 Ve la lga Om Base
V) (A) V) v) (V) (mA) (mA) (mA/V)
*E130L 6-3 17 250 150 —-15-5 100 4.0 275 Octal
EL34 6-3 15 250 250 —-12-2 100 16 11 Octal
EL84 6-3 0-76 250 250 — 7-3 48 55 113 B9A
1EL822 6-3 0-75 250 250 — 70 425 48 125 B9A
UL84 45 0-1 170 170 —-12'6 70 50 10 B9A
*Special quality type tVideo output pentode
Triode I.f. pentodes
TypeNo. Vi In Vo Vez Va la lge Om n Base
(V) (mA) V) (V) (V) (mA) (mA) (mA/V)
triode 100 — —-23 40 — 14 175
ECL80 6-3 300 {pentodeZOO 200 —80175 33 33 -—} BOA
triode 100 — 0 35 — 25 70
ECL82 63 780 {pentode250 250 —22528 67 50 —} B9A
triode 100 — 0 35 — 2-2 70
PCL82 16 300 {pentode170 170 —11641 90 75 —} B9A
triode 100 -— 0 35 — 2-5 70
ucLez 50 100 {pentodeZOO 200 —16 35 70 64 —} B9A —
Triode heptodes
TypeNo. Vi In Va Vg2,g4 Vg] Vgs la |g2,g4 9m 13 Base
(V) (mA) V) (V) (V) (V) (mA) (mA) (mA/V)
. triode 100 — 0 — 1356 — 37 22
ECH81 63 3oo{heptode160 100 -05 0 11 70 45 -}BSA
. triode 100 - =10 — 90 — 8-8 50
PCH200 85 3oo{heptode 14 14 0 0 1513 — —}5103
triode 100 — 0 — 136 — 37 22
UCHS1 19 100{heptode160 9 -05 0 98 61 43 —}BgA
Half-wave rectifier
Type No. Vi In Viner-msy  loutmax. Cmax. Riimmin. Base
) (mA) V) (mA) (pF) ()
uyYss 38 100 250 110 100 100 B9A




Full-wave rectifiers

Type No. Vi In Vinromsy  lousrmax. Cmax. Rijmmin. Base
V) (A) V) (mA) (uF) Q)

EZ81 6-3 10 2 x 350 160 50 4230 B9A

G234 50 1-9 2 x450 250 60 +150 Octal

+Each anode

E.H.T. rectifiers (pulsed)

Type No. Vi In P.L.V.max. ia@px) max. loutmax. Cmax. Base

(V) (mA) (kV) (mA) (BA) (pF)

DY86/DY87 14 550 22 40 500 2000 B9A

EY51 6-3 90 17 80 350 5000 wires

EY86/EY87 63 90 22 40 800 2000 BYA
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INDEX TO BOOK 2, PART 1

RECEIVING VALVES AND TELEVISION PICTURE TUBES

Type No. Section Type No. Section
A28-14W * E180F F
A31-120W Cc E182CC G*
A31410W C E186F .
A44-120W G* E188CC *
A44-120W/R C E280F *
A47-14W * E288CC *
A47-26W * E810F F
A47-26W/R " EAB2 E
A49-11X replaced by EB91 G*

A49-120X EBF80 *

A49-120X *

EBF89 G*
A50-120W G* EC86 *
A50-120W/R C EC88 *
AB6-120X B ECC81 E
Ab56-140X B ECC82 E
A59-15W *

ECC83 E
A59-23W * ECC84 *
A59-23W/R * ECC85 G*
A61-120W G* ECC86 *
A61-120W/R C ECC88 *

| A63-11X replaced by
A63-120X ECC189 *

ECC2000 *
A63-120X * ECF80 *
A66-120X B ECH81 G*
A66-140X B ECH83 .
DM70 *
DM160 F ECH84 .

ECL80 G*
DY86 G* ECL82 G*
DY87 G* ECL83 *
DY802 E ECL86 .
ESS5L F
E80CC * EF80 E

EF83 *
ESOCF * EF85 *
ES8OF G* EF86 G*
ESOL * EF89 .
E8B3F *
E88C * EF91 G*

EF92 .
E88CC F EF95 *
E90CC G* EF183 E
E92CC * EF184 E
E130L G*
E180CC G*

* Not recommended for the design of new equipment.
Eull data for these types are available on request.




Section

Type No. Type No. Section
EL34 G* PCL85 see PCL805
EL81 . PCL86 E
EL84 G* PCL805 E
EL86 * PD500 *

EL91 * PFL200 E

EL360 * PL36 *

EL821 . PL81 -

EL822 G* PL81A *

EM84 * PL82 .

EY51 G* PL83 *

EY84 * PL84 .

EY87 G* PL500 replaced by

EZ80 . PL504

EZ81 G* PL504 E

GY501 * PL505 replaced by

PL509

GZ34 G* PL508 E

M8080 F

M8081 F PL509 E

M8082 F PL802 E

M8083 F PY33 .
PY81/PY800 see PY800

M8091 * PY82 .

M8096 .

M8100 F PY88 E

M8136 F PY500 replaced by

M8137 F PY500A
PYS500A E

M8161 F PY800 E

M8162 * UABCS80 *

M8196 F

PC86 * UBF89 G*

PC88 * Uccss G*
UCHS1 G*

PC97 * uUcCLs2 G*

PC900 G* ucCLs3 *

PCC84 *

PCC85 * UF89 *

PCC89 * uUL84 G*
uyYss G*

PCC189 . 6AS6 E

PCF80 G* 6080 .

PCF86 G*

PCF801 G*

PCF802 E

PCF806 G*

PCH200 G*

PCL82 G*

PCL83 -

PCL84 E

3

Not recommended for the design of new equipment.

Full data for these types are available on request.
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