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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of three series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each is revised and
reissued periodically.

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification,

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the |
written consent of the publisher. |

October 1977



Part 1a

Part 1b

Part 2a

Part 2b

Part 3

Part 4

Part 5a

Part 5b

Part 6

Part 7a

Part 7b

Part 8

Part9

December 1975

August 1977

November 1977

May 1978

January 1975
March 1975

March 1978

December 1978
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ELECTRON TUBES (BLUE SERIES)

ET1a 12-75

ET1b 08-77

ET2a 11-77

ET2b 05-78

ET301-75

ET4 03-75

ET5a 03-78

ET5b 12-78

ET6 01-77

ET7a 03-77

ET8 07-79

ET9 03-78

Transmitting tubes for communication, tubes for r.f. heating
Types PE05/25 to TBW15/25

Transmitting tubes for communication, tubes for r.f. heating,
amplifier circuit assemblies

Microwave tubes

Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Microwave semiconductors and components

Gunn, Impatt and noise diodes, mixer and detectof diodes,
backward diodes, varactor diodes, Gunn oscillators, sub- -
assemblies, circulators and isolators

Special Quality tubes, miscellaneous devices
Receiving tubes

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes
for special applications

Camera tubes and accessories, image intensifiers

Products for nuclear technology
Channel electron multipliers, neutron tubes, Geiger-Miiller
tubes

Gas-filled tubes
Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes

Gas-fiiied tubes
Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes,
monitor tubes, components for colour television, compo-
nents for black and white television.

Photomultiplier tubes; phototubes
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

Part 1a August 1978 SC1a 08-78  Rectifier diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W),
transient suppressor diodes, rectifier stacks, thyristors, triacs

Part 1b May 1977 SC1b 05-77  Diodes
Small signal germanium diodes, small signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
‘reference diodes, tuner diodes

Part2 November 1977 SC2 11-77 Low-frequency and dual transistors*

Part2 June 1979 SC2 06-79 Low-frequency power transistors

Part3 January 1978 SC301-78 High-frequency, switching and field-effect transistors

Part 4a December 1978 SC4a 12-78  Transmitting transistors and modules

Part 4b September 1978 SC4b 09-78  Devices for optoelectronics
Photosensitive diodes and transistors, light emitting diodes,
photocouplers, infrared sensitive devices,
photoconductive devices

Part 4c July 1978 SC4c 07-78  Discrete semiconductors for hybrid thick and thin-film circuits

Part 5a November 1978 SC5a 11-76  Professional analogue integrated circuits

Part 5b March 1977 SC5b 03-77  Consumer integrated circuits
Radio-audio, television

Part6 October 1977 SC6 10-77 Digital integrated circuits
LOCMOS HE4000B family

Signetics integrated circuits 1978 Bipolar and MOS memories
Bipolar and MOS microprocessors
Analogue circuits
Logic-TTL

* Low-frequency general purpose transistors will be transferred to SC3 later in 1979. The old book

SC2 11-77 should be kept until then.
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Part 1

Part 2a

Part 2b

Part 3a

Part 3b

Part 4a

Part 4b

Part 6

Part 7

Part 7a

Part 8

Part 9

Part 10

COMPONENTS AND MATERIALS (GREEN SERIES)

July 1979 CM1 07-79

October 1977  CM2a 10-77

February 1978 CM2b 02-78

September 1978 CM3a 09-78

October 1978  CM3b 10-78

November 1978 CM4a 11-78

February 1979 CM4b 02-79

April 1977 CM6 04-77

September 1971 CM7 09-71

January 1979 CM7a 01-79

June 1979 CM8 06-79

March 1976 CM9 03-76

April 1978 CM10 04-78

Assemblies for industrial use

PLC modules, high noise immunity logic FZ/30-series,
NORbits 60-series, 61-series, 90-series, input devices,
hybrid integrated circuits, peripheral devices

Resistors

Fixed resistors, variable resistors, voltage dependent resistors
(VDR), light dependent resistors (LDR), negative tempera-
ture coefficient thermistors (NTC), positive temperature
coefficient thermistors (PTC), test switches

Capacitors

Electrolytic and solid capacitors, film capacitors, ceramic
capacitors, variable capacitors

FM tuners, television tuners, surface acoustic wave filters
Loudspeakers

Soft ferrites

Ferrites for radio, audio and television, beads and chokes,
Ferroxcube potcores and square cores, Ferroxcube trans-
former cores

Piezoelectric ceramics, permanent magnet materials
Electric motors and accessories

Small synchronous motors, stepper motors, miniature
direct current motors

Circuit blocks

Circuit blocks 100 kHz-series, circuit blocks 1-series, circuit
blocks 10-series, circuit blocks for ferrite core memory drive
Assemblies

Circuit blocks 40-series and CSA70 (L), counter modules
50-series, input/output devices

Variable mains transformers

Piezoelectric quartz devices

Connectors
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TV PICTURE TUBES
AND MONITOR TUBES .

LIST OF SYMBOLS

Symbols denoting electrodes/elements and electrode/element connections

f Heater
k Cathode
g Grid: Grids are distinguished by means of an additional numeral;
the electrode nearest to the cathode having the lowest number.
a Anode
m External conductive coating
m' Rim band —
2 Fluorescent screen —
i.c. Tube pin which must not be connected externally —
n.c. Tube pin which may be connected externally
Symbols denoting voltages
Unless otherwise stated, the reference point for electrode voltages is the cathode.
\" Symbol for voltage, followed by a subscript denoting the relevant electrode/element
Vs Heater voltage
Vpp Peak-to-peak value of a voltage
Vp Peak value of a voltage
VGR Grid 1 voltage for visual extinction of focused raster (grid drive service)
VKR Cathode voltage for visual extinction of focused raster (cathode drive service)
Symbols denoting currents
I Symbol for current followed by a subscript denoting the relevant electrode
If Heater current (r.m.s. value)
Note: The symbols quoted represent the average value of the current, unless otherwise stated.
Symbols denoting powers
Py Dissipation of the fluorescent screen
Pg Grid dissipation
Symbols denoting capacitances
See 1EC publication 100
Symbols denoting resistances and impedances
R Symbol for resistance followed by a subscript for the relevant electrode pair. When only one
subscript is given the second electrode is the cathode.
z Symbol for impedance followed by a subscript for the relevant electrode pair. When only one
subscript is given the second electrode is the cathode.
Symbols denoting various quantities
L Luminance
f Frequency
H Magnetic field strength
January 1979 A3






TV PICTURE TUBES
AND MONITOR TUBES

GENERAL OPERATIONAL RECOMMENDATIONS

INTRODUCTION

Equipment design should be based on the characteristics as stated in the data sheets. Where deviations
from these general recommendations are permissible or necessary, statements to that effect will be
made.

If applications are considered which are not referred to in the datasheets of the relevant tube type extra
care should be taken with circuit design to prevent the tube being overloaded due to unfavourable
operating conditions.

SPREAD IN TUBE CHARACTERISTICS

The spread in tube characteristics is the difference between maximum and minimum values. Values not
qualified as maximum or minimum are nominal ones. It is evident that average or nominal values, as well
as spread figures, may differ according to the number of tubes of a certain type that are being checked.
No guarantee is given for values of characteristics in settings substantially differing from those specified
in the data sheets.

SPREAD AND VARIATION IN OPERATING CONDITIONS
The operating conditions of a tube are subject to spread and/or variation.

Spread in an operating condition is a permanent deviation from an average condition due to, e.g.,
component value deviations. The average condition is found from such a number individual cases taken
at random that an increase of the number will have a negligible influence.

Variation in an operating condition is non-permanent (occurs as a function of time), e.g., due to supply
voltage fluctuations. The average value is calculated over a period such that a prolongation of that
period will have negligible influence.

LIMITING VALUES

Limiting values are in accordance with the applicable rating system as defined by |EC publication 134.
Reference may be made to one of the following 3 rating systems.

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, and 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 condit-
ions with respect to supply voltage variation, equipment components spread and variation, equipment
control adjustment, load variations, signal variation, environmental conditions, and spread or variations
in characteristics of the device under considerations and of all other electronic devices in the equipment.

Design-maximum rating system. Design-maximum ratings are limiting values of operating and environ-

mental conditions applicable to a bogey electronic device* of a specified type as defined by its pub-
lished data, and should not be exceeded under the worst probable conditions.

January 1979 A5



TV PICTURE TUBES
AND MONITOR TUBES

These values are chosen by the device manufacturer to provide acceptable serviceability of the device,
taking responsibility for the effects of changes in operating conditions due to variations in the charac-
teristics of the electronic device under consideration.

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

Design-centre rating system. Design-centre ratings are limiting values of operating and environmental
conditions applicable to a bogey electronic device* of a specified type as defined by its published data,
and should not be exceeded under average conditions.

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

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

If the tube data specify limiting values according to more than one rating system the circuit has to be
designed so that none of these limiting values is exceeded under the relevant conditions.

In addition to the limiting values given in the individual data sheets the directives in the following
paragraphs should be observed.

HEATER SUPPLY

For maximum cathode life it is recommended that the heater supply be stabilized at the nominal heater
voltage. Any deviation from this heater voltage has a detrimental effect on tube performance and life,
and should therefore be kept to a minimum. Such deviations may be caused by:

® mains voltage fluctuations;

® spread in the characteristics of components such as transformers, resistors, capacitors, etc.;
® spread in circuit adjustments;

® operational variations.

Supply from mains transformer

The maximum deviation of the heater voltage must not exceed + 15% (Design Maximum Value). A
mains transformer will generally fulfil this condition at mains voltage fluctuations not exceeding + 10%.

Supply from line output transformer

A deviation from the nominal heater voltage due to spread in component characteristics and adjustments
should not exceed * 7,5%. Considering all other possible deviations, due to mains voltage variations,
beam current variations, VCR-operation, etc., the total spread in heater voltage must not exceed * 15%.

* A bogey tube is a tube whose characteristics have the published nominal values for the type. A bogey
tube for any particular application can be obtained by considering only those characteristics which
are directly related to the application.

A6
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General operational recommendations TV PICTURE TUBES
AND MONITOR TUBE!

Standby (instant-on circuits)

The majority of tubes employ quick-heating cathodes and therefore an instant-on circuit is superfluous.
If used, it is recommended to that the heater voltage of the tubes be reduced during standby operation
to 75% of the nominal value.

Notes: If series connection of the heater circuit has to be used, and only parallel connection is quoted
in the data sheet, please contact your local supplier.

Picture tubes with quick-heating cathodes should not be used in series with receiving tubes.

CATHODE TO HEATER VOLTAGE

The voltage between cathode and heater should be as low as possible and never exceed the limiting
values given in the data sheets of the individual tubes. The limiting values relate to that side of the
heater where the voltage between cathode and heater is greatest. The voltage between cathode and
heater may be d.c., a.c., or a combination of both. Unless otherwise stated, the maximum values quoted
indicate the maximum permissible d.c. voltage. If a combination of d.c. and a.c. voltages is applied, the
peak value may be twice the rated V| ¢; however, unless otherwise stated, this peak value shall never
exceed 315 V. Unless otherwise stated, the V¢ max. holds for both polarities of the voltage; however,
a positive cathode is usually the most favourable in view of insulation during life.

In order to avoid excessive hum the a.c. component of the heater to cathode voltage should be as low
as possible and never exceed 20 V r.m.s. (mains frequency). A d.c. connection should always be present
between heater and cathode. Unless otherwise specified the maximum resistance should not exceed

1 M£2; the maximum impedance at mains frequency should be less than 100 kS2.

INTERMEDIATE ELECTRODES (hetween cathode and final accelerator)

=LA = ween catnogce ar nna L]

In no circumstances should the tube be operated without a d.c. connection between each electrode and
the cathode. The total effective impedance between each electrode and the cathode should never exceed
the published maximum value. However, no electrode should be connected directly to a high energy
source. When such a connection is required, it should be made via a series resistor of not less then 1 k2.

CUT-OFF VOLTAGE

Curves showing the limits of the cut-off voltage as a function of grid 2 voltage are generally included in
the data. The brightness control should be so dimensioned that it can handle any tube within the limits
shown, at the appropriate grid 2 voltage.

The published limits are determined at an ambient illumination level of 10 lux. Because the brightness
of a spot is in general greater than that of a raster of the same current, the cut-off voltage determined

with the aid of a focused spot will be more negative by about 5 V as compared with that of a focused

raster.

FOCUSING ELECTRODE VOLTAGE
Individual tubes will have satisfactory focus over the entire screen at some value within the published
range of the focusing voltage.

Due to their flat focus characteristics, black and white picture tubes can generally be operated at a
fixed focusing voltage within the published range. Colour picture tubes and monitor tubes for data
display should have adjustable focus.

January 1979
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TV PICTURE TUBES
AND MONITOR TUBES

LUMINESCENT SCREEN
To prevent permanent screen damage, care should be taken:

— not to operate the tube with a stationary picture at high beam currents for extended periods;

— not to operate the tube with a stationary or slowly moving spot except at extremely low beam
currents;

— if no e.h.t. bleeder is used, to choose the time constants of the cathode, grid 1, grid 2, and deflection
circuits, such that sufficient beam current is maintained to discharge the e.h.t. capacitance before
deflection has ceased after equipment has been switched off.

EXTERNAL CONDUCTIVE COATING

The external conductive ceating must be connected to the chassis. The capacitance of this coating to
the final accelerating electrode may be used to provide smoothing for the e.h.t. supply.

The coating is not a perfect conductor and in order to reduce electromagnetic radiation caused by the
line time base and the picture content it may be necessary to make multiple connections to the coating.
See also 'Flashover'.

METAL RIMBAND

An appreciable capacitance exists between the metal rimband and the internal conductive coating of the
tube; its value is quoted in the individual data sheets.To avoid electric shock, a d.c. connection should
be provided between the metal band and the external conductive coating. In receivers where the chassis
can be conneciad directly to the mains there is a risk of electric shock if access is made to the metal
band. To reduce the shock to the safe limit, it is suggested that a 2 MS2 resistor capable of handling

the peak voltages be inserted between the metal band and the point of contact with the external con-
ductive coating. This safety arrangement will provide the necessary insulation from the mains but in
the event of flashover high voltages will be induced on the metal band. It is therefore recommended
that the 2 M2 resistor be bypassed by a 4,7 nF capacitor capable of withstanding the peak voltage
determined by the voltage divider formed by this capacitor and the capacitance of the metal rimband
to the internal conductive coating, and the anode voltage. The 4,7 nF capacitor also serves to improve
e.h.t. smoothing by adding the rimband capacitance to the capacitance of the outer conductive coating.

FLASHOVER

High electric field strengths are present between the gun electrodes of picture tubes. Voltages between
gun electrodes may reach values of 20 kV over approx. 1 mm. Although the utmost precautions are
taken in the design and manufacture of the tubes, there is always a chance that flashover will occur.
The resulting transient currents and voltages may be of sufficient magnitude to cause damage to the
tube itself and to various components on the chassis. Arcing terminates when the e.h.t. capacitor is
discharged. Therefore it is of vital importance to provide protective circuits with spark gaps and series
resistors, which should be connected according to Fig. 1. No other connections between the outer
conductive coating and the chassis are permissible.

In picture tubes which are manufactured in Soft-Flash technology, the peak discharge currents are
limited to approx. 60 A, offering higher set reliability, optimum circuit protection and component
savings (see also Technical Note 039). However this limited value of 60 A is still too high for the
circuitry which is directly connected to the tube socket. Therefore Soft-Flash picture tubes should
also be provided with spark gaps.

A8
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General operational recommendations TV PICTURE TUBES
AND MONITOR TUBES
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IMPLOSION PROTECTION

Al picture tubes employ integral implosion protection and must be replaced with a tube of the same
type number or recommended replacement to assure continued safety.

HANDLING

Although all picture tubes are provided with integral implosion protection, which meets the intrinsic
safety requirements stipulated in the relevant part of IEC 65, care should be taken not to scratch or
knock any part of the tube. Stress on the tube neck must be avoided.

WAl Bt
vvinen iinting

a tuoe th
section of the cone and the

adan daaim maaltinn ~ma hand should be placed aroun PR Ry Y
cage- down pUbILIUII One nana snouia oe P aced around the pairaoGia

other hand should be placed under the rim band (Fig. 2).

sha £ om

15y
oM wn

7282071

Fig. 2 Lifting picture tube from edge-down position.

When placing a tube face downwards ensure that the screen rests on a soft pad of suitable material,
kept free from abrasive substances. When lifting from the face-down position the hand should be
placed under the areas of the faceplate close to the mounting lugs at diagonally opposite corners of
the faceplate (Fig. 3).

When lifting from the face-up position the hands should be placed under the areas of the cone close
to the mounting lugs at diagonally opposite corners of the cone (Fig. 4).
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TV PICTURE TUBES
AND MONITOR TUBE

7282073
7282072

Fig. 3 Lifting picture tube from face-down position. Fig. 4 Lifting tube from face-up position.

In all handling procedures prior to insertion in the receiver cabinet there is a risk of personal injury as a
result of severe accidental damage to the tube. It is therefore recommended that protective clothing
should be worn, particularly eye shielding.

If suspending the tube from the mounting lugs ensure that a minimum of 2 are used; UNDER NO
CIRCUMSTANCES HANG THE TUBE FROM ONE LUG.

The slots in the rimband of colour picture tubes are used in the mounting of the degaussing coils. It is
not recommended to suspend the tube from one or more of these slots as permanent deformation to
the rimband can occur.

Remember when replacing or servicing the picture tube that a residual electrical charge may be carried
by the anode contact and also the external coating if not earthed. Before removing the tube frcm the
equipment, earth the external coating and short the anode contact to the coating.

PACKING

The packing provides protection against tube damage under normal conditions of shipment or hand-
ling. Observe any instructions given on the packing and handle accordingly. The tube should under no
circumstances be subjected to accelerations greater than 35 g.

MOUNTING

Unless otherwise specified on the data sheets for individual tubes there are no restrictions on the
position of mounting.

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

The mass of the socket and additional circuitry should not be more than 150 g. The socket of tubes with
a 7-pin miniature base may not be used for mounting components.

It is very desirable that tubes should not be exposed to strong electrostatic and magnetic fields.

DIMENSIONS

In designing the equipment the tolerances given on the dimensional drawings should be considered.
Under no circumstances should the equipment be designed around dimensions taken from individual
tubes.

REFERENCE LINE

Where a reference line is indicated on the tube outline drawing, it is determined by means of a gauge.
Drawings of the gauges are given in this section under “’Reference line gauges*

A10
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TV PICTURE TUBES
AND MONITOR TUBES

TYPE DESIGNATION

PRO ELECTRON TYPE DESIGNATION CODE

The type number of the picture tubes consists of:
Single letter, group of figures, hyphen, group of figures, letter or letter group.

The first letter indicates the prime application of the tube:
A — Television display tube for domestic application.
M — Monitor tube for video and data display.

First group of figures: diameter or diagonal of the face in cm.
Second group of figures: design number.

Final letter or letter group: properties of the phosphor screen.

The first letter denotes the colour of the fluorescence; the second letter, if any, denotes other specific
differences in screen properties.

W — White screen for television and data display tubes.

X — Three-colour screen for television display tubes.

GH — Green screen for video and data display tubes (medium-short persistence).

GR — Green screen for video and data display tubes (long persistence).

Example
AB6-540X
| A B —
television display tube for face diagonal design three-colour
domestic application (66 cm) number screen

January 1979
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TV PICTURE TUBES
AND MONITOR TUBES

SCREEN PHOSPHORS

7204502.1

525
08 515 *‘ 530
' [ X NG35

N N

07 \ g5 51

555
\ 60 greenish yellow

06 A 565 :
d green yellowish :
\ green qq? 570, yellow

Al

/ 575 yellowish orange

~
.~

04 heos [

’ \_tluish green

y Co-ordinate

[ |
+ blue green

04 05 06 07 08

x Co-ordinate

Fig. 1 Kelly chart.

Note: For screen phosphors for colour picture tubes, see the relevant data sheets.
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TV PICTURE TUBES
AND MONITOR TUBES

REFERENCE LINE GAUGES

REFERENCE LINE GAUGE C (JEDEC 126) (IEC67-1V-3)

‘X

l—— T ——p]

Y-axis

A

B

—»{ £54,20005 |+

F

- Z >

Fig. 1 Reference line

gauge for 110° deflec-

tion angle.
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‘I note 2

The millimetre dimensions are derived from the original inch dimensions.

72667

L3

4

inches millimetres
ref. . . notes
min nom. max. min. nom. max.
A - 5,000 - - 127,00 — -
B - 4,500 - - 114,30 - -
C - 2,000 - - 50,80 - —
D 1,168 1,168 1,171 29,668 29,668 29,743 -
E 1,241 1,242 1,243 31,622 31,547 31,672 -
F 4,248 4,250 4,252 107,900 107,950 108,000 -
G - 0,279 - - 7,09 - 2
H - 0,250 - - 6,35 — —
L 1,165 1,170 1,175 29,60 29,72 29.84 2
M - 1,634 - - 41,50 - -
N - 0,920 - - 23,37 - 1
P - 0,250 - - 6,35 - -
R - 1,000r - - 25,40r — -
S 0,712 0,714 0,716 18,085 18,136 18,186 -
T - 3,214 - - 81,64 - -
\% 2,490 2,500 2,510 63,25 63,50 63,75 -
Notes

1.y = 0,58 x2 + 0,576 inches (0,0228 x? + 14,630 mm) ‘y’ values must be held to +0,002"’ (0,05 mm).

The Y-axis is 0,920 (23,368 mm) below the X-X' reference plane.
2. 40 + 30’ taper between planes G and L.

w (March 1979
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TV PICTURE TUBES

AND MONITOR TUBES

REFERENCE LINE GAUGE D

<—— @ 95min i
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Dimensions in mm
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90°
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Fig. 2 Reference line gauge for 90° deflection angle.

REFERENCE LINE GAUGE G (JEDEC G148)

Dimensions in mm

- 2127
- 21143
+——— $107,95+0,05 ———
- (4526 >
$22,82
- -
| v
! 20,48
- L
6,35 _4_ | 2
4 *%\ 7 2952+o1o
752 ¥ L. __Y-axis Ot
—PX v
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,u_{ Y=058x2+0,4(in)
reference line &35 5! [F] Y=0022835x2+10,6 (mm)
>’<‘a0
I L 7266763
- »——-2090%007

Fig. 3 Reference line gauge for 1100 deflection angle.
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Reference line gauges TV PICTURE TUBES
) AND MONITOR TUBES
Reference line gauge GR90CJ4 Dimensions in mm
< @171,45 >
<+ (§158,75 ————————|
- (3150,3240,02 ——————
! t
N | \ \ L4 L5 T
NN -~ 2 S50 o \ +0,05 !
reference line \R>1<2\8’32\ 1 - " } N ‘ -
- T ) ) \\ T \ TR 9295 =
T N N 36,1 =
48,39 ROl 4t \\ +0,02
67,89 | X | ¥
i_ . 12,4
1 ¢
1 —’I 7275061
- 105,87
- 137,16

Fig. 4 Reference line gauge for 90° deflection angle.

March 1979 A19






TV PICTURE TUBES
AND MONITOR TUBES

BASES

SMALL-BUTTON NEO EIGHTAR BASE IEC67-1-31
JEDECB7-208

3,43

max845
[ em——
o
o

<+ ] ! |
g I
£ S
4,]_7” 3(|J .g E
10,50—11,15
e
2,51 23,21 | ;086391
1024005
=

not brought
to a sharp point

max 088
min0,39%)

max0,63

Notes

1.

Base-pin positions are held to tolerances such that the base will fit a flat-plate gauge having a thick-
ness of 9,63 and eight equally spaced holes of 1,40 + 0,01 diameter located on a 15,24 + 0,01
diameter circle. The gauge is also provided with a centre hole to provide 0,25 diametric clearance

for the lug and key. Pin fit in the gauge shall be such that the entire length of pins will, without
undue force, pass into and disengage from the gauge.

. This dimension may vary within the limits shown around the periphery of any individual pin.

Dimensions in mm

March 1979
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TV PICTURE TUBES
AND MONITOR TUBES

7-PIN MINIATURE BASE WITH PUMPING STEM
Dimensions of this base are within the JEDEC E7-91 dimensions

[~ 20,9 max—

i

5,21min
B 686max 11,81max

‘?14 o

base pin_contour

0,51 max
flat not brought
to a sharp point

Fig. 2

Notes

Dimensions in mm

1. Base-pin and pumping stem positions are held to tolerances such that entire length of pins and stem
will without undue force pass into and disengage from a flat-plate gauge having a thickness of
6,35 mm and eight holes with diameters of 1,27 + 0,013 mm so located on a 9,525 + 0,013 mm
diameter circle that the distance along the chord between any two adjacent hole centres is
3,645 + 0,013 mm and a centre hole of 5,97 + 0,025 mm being chamfered at the top over 1,562 mm

with an angle of 45 degrees.

2. This dimension around the periphery of any individual pin may vary within the limits shown.
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Bases TV PICTURE TUBES
AND MONITOR TUBES

12-PIN BASE JEDEC B12-246, |EC-67-1-47a Dimensions in mm
|+——————38max |
E (31,24 max ——— ]
4,01 max e
1,77 2,69 max Ho He
140 i v
v 1 38

3 S|
10,41 max 7,50min 4 l
. |

11,8 min 1.8 max
1

y, L

7273210

3,42
1,066 , < -~ 35 -
0366 v ¥ 1 /=q0° |~R088
0’83 1778
03 1:575 /‘RO,25
0,63max not brought to a Q7
1 I sharp point
pin contour detail of key

Fig. 3.
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TV PICTURE TUBES
AND MONITOR TUBES

12-pin Base JEDEC B12-262

<+— 23,21 max —|

|<— ----- 30,61 max —— »,

315 max-e e
2,2+ |- +
1,7 mcx—*
[ T
8.6 max 5.7min
v | A

1,092 i
0,940 |
v
3
ol o

0,6 max
pin contour detail of key

Fig. 4.
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OBSOLETE TYPE

A51-500X

Replacement type A51-510X.

COLOUR PICTURE TUBE
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A51-510X

20AX Hi-Bri COLOUR PICTURE TUBE

® Short overall length

® In-line gun

® Standard neck

® Hi-Bri screen for increased brightness

® Slotted shadow mask optimized for minimum moiré
® Fine constant pitch over entire screen

® Quick-heating cathodes

® [nternal magnetic shield

® Reinforced envelope for push-through mounting

® Picture tube and deflection unit (e.g. AT1085) form an inherently self-converging system
® [nterchangeable with colour picture tube A51-500X

QUICK REFERENCE DATA

Deflection angle 1100

Face diagenal 51 cm

Overall length 35cm

Neck diameter 36,5 mm
Heating 6,3V, 720 mA
Focusing bi-potential

November 1978

BS



A51-510X

ELECTRICAL DATA

Capacitances
final accelerator to external
conductive coating
final accelerator to metal rimband
grid 1 of a gun to all other electrodes
red gun
green gun
blue gun

cathodes of all guns (connected in parallel)
to all other electrodes

cathode of any gun to all other electrodes

grid 3 (focusing electrode) to
all other electrodes

Focusing

Deflection method

Deflection angles
diagonal
horizontal
vertical

Heating
heater voltage
heater current

OPTICAL DATA

Screen

Screen finish

Phosphor
red
green
blue
Centre-to-centre distance of vertical identical
colour phosphor stripes

Light transmission of face glass

c max. 1400 pF
ag5,04/m  min. 900 pF
Ca,g5,94/m 250 pF
Cg1R 7 pF
Cg1G 7 pF
Cg1B 7 pF
Ck 12 pF
CkR,CkG.CkB 4 pF
Cg3 7 pF

electrostatic
(bi-potential)

magnetic
1100
970
770
indirect by a.c. or d.c.
V¢ 63 V*
It 720 mA

metal-backed vertical phosphor
stripes

satinized

europium activated rare earth
sulphide type
sulphide type

0,8 mm
64 %

* For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V; see also

graph on the last page of this data sheet.
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20AX Hi-Bri colour picture tube A51-510X

MECHANICAL DATA (see also the figures on the following pages)

Overall length 3514 £6,5 mm
Neck diameter 36,5 * (1)'6 mm
Bulb dimensions
diagonal max. 515,5 mm
width max. 442,5 mm
height max. 343,8 mm
Useful screen dimensions
diagonal min. 480,0 mm
horizontal axis min. 404,4 mm
vertical axis min. 303,3 mm
area min. 1199 cm?
Net mass approx. 12 kg
Base 12-pin base |EC67-1-47a, type 2
Anode contact small cavity contact J1-21, IEC 67-111-2
Mounting position any
Handling

During shipment and handling the tube should not be subjected to accelerations greater than 35g in any
direction.

Notes to outline drawings on the following pages
1. This ridge can be used as an orientation for the deflection unit.

2. Configuration of outer conductive coating may be different, but will contain the contact area as
shown in the drawing.

3. To clean this area, wipe only with a soft lintless cloth.

4. The displacement of any lug with respect to the plane through the three other lugs is max. 2 mm.
5. Minimum space to be reserved for mounting lug.
6

The position of the mounting screw in the cabinet must be within a circle of 8 mm diameter drawn
around the true geometrical positions, i.e. the corners of a rectangle of 434 mm x 337 mm.

7. Co-ordinates for radius R = 13,1 mm: x = 184,58 mm, y = 131,93 mm.
8. Distance from point z to any hardware.

9. Maximum dimensions in plane of lugs.

10. Centring ring for deflection unit.

11. The socket for this basa sii:u' ot be rigidly mounted; it should have flexible leads and be allowed
to move freely. The bottom circumference of base will fall within a circle concentric with the tube
axis and having a diameter of 55 mm.

12. Minimum distance between glass and rimband in plane of centre line of apertures.

W (November 1978
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A51-510X J

.

MECHANICAL DATA

(continued)

Dimensions in mm

Notes are on the ‘Zsass":::,
preceding page. 15025 J 805
Yo
K R820 R750
. =
=ﬁ H M.Smin-hl ’*-' \i
,=b e=— 4,8min
H ¥
" TS
m
Ju
6365 *é-ﬁ i
- p1875 " | 20738048
- e 483 MK e
364 339
mox
|
i

72738381
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20AX Hi-Bri colour picture tube A51-510X
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A51-510X

MECHANICAL DATA (continued)

2_5_3‘5» -
o+ 8% 4

— =
[e]

)

‘ =V, N\,

o
e

mould match
line

13

7

Z 7
{ , / //;5/(; 7

77

12736311

e

orientation

ridge

green gun

anode contact

 fed gun

_ horizontal
axis of screen

316 1270818

22739321
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20AX Hi-Bri colour picture tube

A51-510X

Maximum cone contour

-+ 320 max —————
<— 148 max —
-~ 675 =
IR
i il ,__\r
"‘{P —
rool
[l
TN
| |
/ 1
I u l
| |
N
| 1 \
AN
L ~
4g0 ' . |1t TTTT— =
min _*_"__ﬁ_] 2 3 4ffs P
u pmm——— '
| ] 4 .
| Il //
| I /
| I . ‘
vl
[
\ | I , 1
\ 1 |
Sl
——k_ 3
7275122
Distance from centre (max. values)
Sec- | Nom. distance | 00 10°© 200 300 diag. 40° 500 60° 700 80° 90Q°
tion | from section 1
1 0 222 225 236 264 258 252 217 193 178 172 170
2 20 216 217 226 240 244 238 205 185 172 165 163
3 40 195 195 200 204 205 198 180 166 156 150 148
4 60 162 158 154 148 144 141 134 128 123 121 121
5 74 98 98 98 98 98 98 98 98 98 98 98
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A51-510X

TYPICAL OPERATING CONDITIONS
The voltages are specified with respect to grid 1.

Final accelerator voltage Va,g5,94
Grid 3 (focusing electrode) voltage Vg3
Grid 2 voltage for a spot-cut-off

voltage Vi = 140 V : Vg2
Cathode voltage for spot cut-off at Vg = 555 V Vi
Luminance at the centre of the screen L

EQUIPMENT DESIGN VALUES (each gun if applicable)

25 kV
4,0to04,.8 kV

465 to 705 V note 1
110 to 165 V note 2
1565 cd/m? note3

The values are valid for final accelerator voltages between 20 kV and 27,5 kV.

The voltages are specified with respect to grid 1.

Grid 3 (focusing electrode) voltage Vg3
Grid 2 voltage Vg2
Cathode voltage for visual extinction

of focused spot Vi
Difference in cut-off voltages between

guns in one tube AV
Grid 3 (focusing electrode) current lg3
Grid 2 current lg2
Grid 1 current at V| = 150 V Ig1
Notes

16 to 19,2% of final
accelerator voltage

see cut-off design chart
see cut-off design chart

lowest value is min.
75% of highest value

—5to+5uA
—5to+5 uA
—5to+5 uA

1. This range of ng has to be used when in circuit design fixed values for cut-off of the three guns

are used.

2. This range of V| has to be used when in circuit design fixed values for Vo of the three guns are

st
uscG.

3. Tube settings adjusted to produce white D (x = 0,313, y = 0,329), focused raster, current density

0,4 uA/cm?. See also Technical Note 065.

B12
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20 AX Hi-Bri colour picture tube A51-510X

EQUIPMENT DESIGN VALUES (continued)

To produce white of the following white D"’
CIE co-ordinates: X 0,265 0,281 0,313
% 0,290 0,311 0,329
Percentage of total anode current
supplied by each gun (typical)
red gun 26,4 30,6 41,2
green gun 34,3 35,4 32,2
blue gun 393 34,0 26,6
Ratio of anode currents > 0,60 0,65 0,95
red gun to green gun av. 0,75 0,85 1,30
< 1,00 1,15 1,70
Ratio of anode currents > 0,50 0,65 1,15
red gun to blue gun av. 0,65 0,90 1,65
< 0,90 1,20 2,05
LIMITING VALUES (each gun if applicable)
Design maximum rating system unless otherwise specified.
The voltages are specified with respect to grid 1.
Final accelerator voltage Va ¢5.04 max. 27,5 kV notes 1,23
a,99,9% min. 20 kV notes 1,4
Long term average current for three guns Ia max. 1000 pA note 5
Grid 3 (focusing electrode) voltage Vg3 max. 6 kV
Grid 2 voltage Vgg max. 1000 V
Cathode voltage
positive Vg max. 400 V
positive, operating cut-off Vi max. 200 V
negative —Vi max. 0V
negative peak -Vkp max. 2V
Cathode to heater voltage
positive Vit max. 250 V
positive peak Viip max. 300 V note 1
negative =Vt max. 136 V
negative peak —Vkip max. 180 V note 1
Notes

1. Absolute maximum rating system.

2. The X-ray dose rate remains below the acceptable value of 0,5 mR/h, measured with ionization
chamber when the tube is used within its limiting values.

3. During adjustment on the production line this value is likely to be surpassed considerably. It is
therefore strongly recommended to first make the necessary adjustments for normal operation
without picture tube.

4. Operation of the tube at lower voltages impairs the luminance and resolution.
5. 1500 uA permitted provided a current limiting circuit is used.
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A51-510X

REMARK

With the high voltage used with this tube (max. 27,5 kV) internal flashovers may occur. These may
destroy the cathode(s) of the tube. Therefore it is necessary to provide protective circuits, using spark

gaps. The spark gaps should be connected according to the figure below.

CIRCUIT

I

|

[
H
L

7278373

No other connections between the outer conductive coating and the chassis are permissible.

BEAM CORRECTIONS

When the tube is used with the deflection unit AT1085 the following corrections should be applied:

Maximum required horizontal displacement of the electron beams with
respect to the phosphor stripes by the purifying magnet of the multi-
pole unit AT1081.*

Static convergence deviations must be corrected by a static multi-pole
unit AT1081 providing adjustable four-pole and six-pole fields centred
around the tube axis.

Maximum required compensation for static convergence
4-pole device: red to blue (in any direction)
6-pole device: red and blue to green (in any direction)

North-South raster shape correction circuitry is not required.

To obtain a symmetrical shape for the horizontal lines at the upper
part and the lower part of the screen, the unit AT1081 comprises
an additional dipole correction magnet giving a displacement of the
beam in the centre of the screen in vertical direction of maximum

Maximum centring error in any direction after colour purity, static
convergence, and horizontal centre line correction

* Purity adjustment in vertical direction is not required.

45 um

5 mm
2,5 mm

*4 mm

4,5 mm
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20AX Hi-Bri colour picture tube A51-510X

With respect to dynamic convergence, the display system, consisting of picture tube A51-510X and
deflection unit AT1085, is inherently self-converging. However, a small fixed correction of 1,3 mm
(note 1) is required on the horizontal axis and also small corrections should be made to compensate
for tolerances and asymmetries in the tube and deflection unit combination (using a recommended
circuit, see also Technical Note 043). For this purpose two types of dynamic magnetic four-pole fields
can be used. One is generated by additional windings on the yoke ring of the delfection unit, and ener-
gized by adjustable currents synchronized with scanning. The other type is generated by adjustable
balancing currents through the deflection coils.

Compensation to be provided by these corrections:
horizontal red-to-blue distance at the ends of the

horizontal axis in opposite directions (line symmetry) 0+1,5mm note?2
horizontal red-to-blue distance at the ends of the

vertical axis in opposite directions (field symmetry) 0+15mm note3
vertical red-to-blue distance at the ends of the

horizontal axis in opposite directions (line balance) 0+1,0mm noted
vertical red-to-blue distance at the ends of the

vertical axis (field balance) 0+1,0mm noteb

Notes

1. This correction is made by feeding a fixed parabolic current of line frequency through the additional
four-pole windings on the deflection unit.

2. This correction is made by feeding a sawtooth current of line frequency through the additional four-
pole windings on the deflection unit.

3. This correction is made by feeding a sawtooth current of field frequency through the additional
windings on the deflection unit.

4. This correction is made by unbalancing the line deflection coil halves.
5. This correction is made by unbalancing the field deflection coil halves.

November 1978
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A51-510X
72751931
200 7 ; v, y
Vv A A
:(\%;1 max. A | Yav. A min.
r Vv / j
” 7
150
/
Va4
/ /
// /|
. A
100 “r / V4
/ "
7 v
50
% 250 500 750 1000 1250 1500
Vg2/91 (V)

Spot cut-off design chart (cathode drive), Vgg adjusted for focus, Va,gS,g4 =20to 27,5 kV.

0 7267804.3
Vai/k
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- 50
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N \
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Spot cut-off design chart (grid drive), Vg3 adjusted for focus, Va,gS,g4 =20 to 27,5 kV.

B16 November 1978} (



20AX Hi-Bri colour picture tube A51-510X
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A51-510X
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Va,g5,94 = 20 kV to 27,5 kV
Vg3 adjusted for focus
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cut-off for desired fixed Vg9

— zero bias point

a = spot cut-off = -75V
b = spot cut-off = —100 V
¢ = spot cut-off = ~150 V
d = spot cut-off = —-200 V
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20AX Hi-Bri colour picture tube . A51-510X

Luminance at the centre of the screen as a function of ltotal- Scanned area 404,4 mm x 303,3 mm.

white luminance (cd/m?)

300 7277982
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A51-510X

= 100 7278374
B
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2
5
2
2
]
g 50
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&
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2
E P2 et "
® b D \L
0 1
400 500 600 700

wavelength (nm)

Simultaneous excitation of red, green and blue phosphor, measured in a tube, to produce white of
x = 0,313, y = 0,329. Exact shape of the peaks depends on the resolution of the measuring apparatus.

Colour co-ordinates: ~ x y
red 0,630 0,340
green 0,315 0,600
blue 0,150 0,065
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20AX Hi-Bri colour picture tube A51—510X

100 7274207
measured under typical 2 :2 E
L operating conditions ///
(%) /94
V(14’4
75 l
Rsource™
JiHHL 0n
[if=2sa
’ ' T ~50
' ’ ’ =100
50 ’
25 /I I’ ll =
o N
1 2 3 5 7 10 20 30 50 70 100
time after switching—on (s}
Cathode heating time after switching on, measured under typical operating conditions.
DEGAUSSING
The tube is provided with an internal magnetic shield. The internal magnetic shield and the shadow-
mask with its suspension system may be provided with an automatic degaussing system, consisting of
two coils covering top and bottom cone parts. For proper degaussing an initial m.m.f, of 250 ampere-
turns is required in each of the coils. This m.m.f. has to be gradually decreased by appropriate circuitry.
To prevent beam landing disturbances by line-frequency currents induced in the degaussing coils, these
coils should be shunted by a capacitor of sufficiently high value. In the steady state, no significant
m.m.f. should remain in the coils (< 0,25 A.t.). To ease the mounting of the coils, the rimband is
provided with rectangular holes. See also Technica! Note 042.
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DEVELOPMENT SAMPLE DATA

This information 15 derived from development samples made available

for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

A51-540X

30AX COLOUR PICTURE TUBE

® Automatic snap-in raster orientation

® Push-on axial purity positioning

® Internal magneto-static beam alignment
® Hi-Bi gun with quadruple cathode lens

® When combined with deflection unit AT1250
it forms a self-aligning, self-converging
assembly with low power consumption

QUICK REFERENCE DATA

1100 deflection

Hi-Bri screen

Pigmented phosphors: improved contrast
Curved line mask

In-line gun

Standard 36,5 mm neck

Soft-Flash technology

Slotted shadow mask optimized for
minimum moiré

Fine pitch over entire screen
Quick-heating cathodes
Internal magnetic shield

Reinforced envelope for push-through
mounting

Deflection angle
Face diagonal
Overall length
Neck diameter
Heating
Focusing

1100

51 cm

36 cm

36,5 mm
6,3V, 720 mA
hi-bi-potential

March 1979

B23



A51-540X

ELECTRICAL DATA
Capacitances

final | | ducti . c max. 1400 pF
inal accelerator to external conductive coating a, g5, g4/m min. 900 pF
final accelerator to metal rimband Ca, g5, g4/m’ 250 pF
grid 1 of a gun to all other electrodes
red gun Cq 1R 7 pF
green gun Cq1G 7 pF
blue gun Cg 1B 7 pF
cathodes of all guns (connected in parallel)
to all other electrodes Ck 12 pF
cathode of any gun to all other electrodes CkR: CkG. CkB 4 pF
grid 3 (focusing electrode) to all other electrodes Cq3 7 pF
E Focusing hi-bi-potential
E Deflection method magnetic
- Deflection angles
diagonal 1100
horizontal 970
vertical 77°
Heating: indirect by a.c. (preferably mains or line frequency) or d.c.
heater voltage Vs 63 V*
heater current lg 720 mA
OPTICAL DATA
Screen metal-backed vertical phosphor stripes
Screen finish satinized
Phosphor
red europium activated rare earth
green sulphide type
blue sulphide type
Centre-to-centre distance of identical
colour phosphor stripes 0,8 mm
Light transmission of face glass 64%
* For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V. For
heating time as a function of source impedance see graph on the last page but one of this data sheet.
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30AX colour picture tube A51-540X

DEVELOPMENT SAMPLE DATA

MECHANICAL DATA (see also the figures on the following pages)

Overall length 361,4 £6 mm
Neck diameter 365" 3 mm
Bulb dimensions
diagonal max. 515,5 mm
width max. 442,5 mm
height max. 343,8 mm
Useful screen dimensions
diagonal min. 480,0 mm
horizontal axis min. 404 4 mm
vertical axis min. 303,3 mm
Net mass approx. 12 ka
Base 12-pin base |IEC 67-1-47a, type 2
Anode contact small cavity contact J1-21, IEC67-111-2
Mounting position anode contact on top
Handling

During shipment and handling the tube should not be subjected to accelerations greater than 35g in
any direction.

Notes to outline drawings on the following pages

1. This ridge can be used as an orientation for the deflection unit.
2. Configuration of outer conductive coating may be different, but will contain the contact area as
shown in the drawing.

3. To clean this area, wipe only with a soft lintless cloth.

4. The displacement of any lug with respect to the plane through the three other lugs is max. 2 mm.

5. Minimum space to be reserved for mounting lug.

6. The position of the mounting screw in the cabinet must be within a circle of 8 mm diameter drawn
around the true geometrical positions, i.e. the corners of a rectangle of 434 mm x 337 mm.

7. Co-ordinates for radius R = 13,1 mm: x = 184,58 mm, y = 131,93 mm.

8. Distance from point z to any hardware.

9. Maximum dimensions in plane of lugs.

10. The socket for this base should not be rigidly mounted; it should have flexible leads and be allowed

to move freely. The bottom circumference of base will fall within a circle concentric with the tube
axis and having a diameter of 55 mm.
The mass of the mating socket with circuitry should not be more than 150 g.

11. Minimum distance between glass and rimband in plane of centre line of apertures.

12. Centring bosses for deflection unit.
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MECHANICAL DATA (continued)

A51-540X

Dimensions in mm

Notes are on the preceding page
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30AX colour picture tube A51-540X

DEVELOPMENT SAMPLE DATA

e ~ 356max

3489max  ~

(4 9545 e Q5EE

- - B210%5 278062

e L40,5%2
- 404 Lmin ——
'
| 4
I}
|
|
i
|
i
3618 3033 |
*2 min
| :

|
|

bulb dimensions at
mould match line.
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A51-540X

MECHANICAL DATA (continued)

<— 480 min -
5
o
[ S TTI
l min R8
L) 4 mould match
385 | i
*25 25
J,mgx
55 2i .
max i
| ' '
| |
S “,,__,,A,__FJ,
Terases 7z184143 | 3 |
f o
min
o .
Q 7278430
38,
*
1
1273321

10°max

_ green gun
/

g /red gun

horizontal
axis of screen

f 1 g1 2268700

non

kB
7268742

f f
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30AX colour picture tube

J L A51-540X

Maximum cone contour

-~ 655 |= diagonal (35°33")
-t
I N
1R
FA R
! i
A Py
- 'I?" N
/ |
| | =
< | n =
Y [ H \ -
) | N \
w : H A
I S ————
- ' e
& 180 e
s | (ot § @ e e ,
< 1 H 7 ,
n | I / /
- . / /
pzd | H , '
4 vl
|
o \
O \ | : [
- \ | |
> i ¥
L 7278413.1
(]
distance from centre (max. values)
sec- nom. distance 0o 100 200 300 diag. 400 500 60° 700 800 200
tion from section 1
1 0 222 225 236 254 258 252 217 193 178 172 170
2 20 216 217 226 240 244 238 205 185 172 165 163
3 40 198 195 200 204 205 198 180 166 156 160 148
4 60 162 158 154 148 144 141 134 128 123 121 121
5 74 98 98 98 98 98 98 98 98 98 98 98
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A51-540X

RECOMMENDED OPERATING CONDITIONS (cathode drive)
The voltages are specified with respect to grid 1.

Final accelerator voltage Va, g5, g4 25kV
Grid 3 (focusing electrode) voltage Vg3 6,56 to 7,45 kV
Grid 2 voltage for a spot cut-off
voltage Vi = 140 V Vg2 560 to 800 V
Cathode voltage for spot cut-off at ng =680V Vi 120 to 160 V
Luminance at the centre of the screen L 1565 cd/m? note 1

EQUIPMENT DESIGN VALUES (each gun if applicable)

The values are valid for final accelerator voltages between 22,5 and 27,5 kV.
The voltages are specified with respect to grid 1.

Grid 3 (focusing electrode) voltage Vg3 26 to 29,8% of final
accelerator voltage

Difference in cut-off voltage between

guns in one tube AVy lowest value is min. 80%

of highest value

Grid 3 (focusing electrode) current Ig3 —5to+5uA

Grid 2 current .|g2 ~5to+5uA

Grid 1 current at V) = 140 V Ig1 —5to+5uA

To produce white D, CIE co-ordinates x = 0,313, y = 0,329.
Percentage of the total anode current supplied by each gun (typical)

red gun 41,2%
green gun 32,2%
blue gun 26,6%
Ratio of anode current min. | av. | max.
red gun to green gun 0,95 |1,30|1,70
red gun to blue gun 1,15 11,65 | 2,05
Maximum centring error in any direction 4,5 mm
Notes
1. Tube settings adjusted to produce white D (x = 0,313, y = 0,329), focused raster, current density
0,4 uAl/cm?.
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30AX colour picture tube

A51-540X

DEVELOPMENT SAMPLE DATA

LIMITING VALUES (each gun if applicable)
Design maximum rating system unless otherwise stated.
The voltages are specified with respect to grid 1.

Final accelerator voltage Va, g5, g4
Long-term average current for three guns la
Grid 3 (focusing electrode) voltage Vg3
Grid 2 voltage Vg2
Cathode voltage
positive Vi
positive operating cut-off Vi
negative -Vk
negative peak _Vkp
Cathode to heater voltage
positive Vit
positive peak kap
negative —=Vi§
negative peak —Vkip
Notes

1. Absolute maximum rating system.

max.
min.

max.
max.

max.

max.
max.
max.
max.

max.
max.
max.
max.

27,5
22,5

1000

1200

400
200

250
300
135
180

kV
kV

LA
kV

<

<<<K<

<<K<<<

notes 1, 2, 3
notes 1, 4

note 5

note 6

note 1

note 1

2. The X-ray dose rate remains below the acceptable value of 0,5 mR/h (36 pA/kg), measured with
ionization chamber when the tube is used within its limiting values.

3. During adjustment on the production line this value is likely to be surpassed considerably. It is
therefore strongly recommended to first make the necessary adjustments for normal operation with-

out picture tube.

4. Operation of the tube at lower voltages impairs the luminance, resolution and couid impair convergence.

5. 1500 pA permitted provided a current limiting circuit is used.

6. During adjustment on the production line max. 1500 V is permitted.
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A51-540X

REMARKS

With the high voltage used with this tube (max. 27,5 kV) internal flashovers may occur. As a result of
the new Soft-Flash technology these flashover currents are limited to approx. 60 A offering higher set
reliability, optimum circuit protection and component savings.

Primary protective circuitry using spark gaps is still necessary to prevent tube damage. The spark gaps
should be connected according to the figure below.

CIRCUIT

]
2|

I
[
!
b
T
7278373 L —

No other connections betwzen the outer conductive coating and the chassis are permissible. Additional
information available on request.

B32
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~ 30AX colour picture tube A51-540X

T2Z7843%
I 10 265 gEzeic:
(mA) 8¢ ;E, E5 :
each gun Hh
6 : e
i gas ; :
- e T
N i g 2
3f ity
2 —
< : 5 T —
- - : T —
< - 1 i B
o : e
Ll 1 s 2 : i Ht
- ‘:_33‘ H SEEE
o 0,8
=
) 0,6 B :
= 0,5 B e 55
= i =
L 0,4 B
= : f
o 0,3 Lo
a—d
w <+
14
0 02 4
()
=
0,1 L
10 20 30 40 S0 60 80 100 V) 200
video drive voltage from spot cut-off
Typical cathode drive characteristic.
Vi=63V
Va,g5,94 = 25 kV
Vg3 adjusted for focus
Vg2 (each gun) adjusted to provide spot cut-off for Vi = 140 V.
w (March 1979 B33



A51-540X

300 7277985
CIE co-ordinates
x=0,313 ’
& y=0,329 A
£
3 4
L
8
§ 200 4
=4
& y.
2
[5]
= y
£
2
4
100 4
P,
4
Luminance at the centre of the screen
as a function of lgtg). Scanned area 4
404,4 mm x 303,3 mm. 0
0 500 ltotal (HA) 1000
= 100 7278374
<
o
5
=]
@
2
&
2 50
(%)
B
2
g
® |
2 \ )
© AT 4 Ry N
[ WL/ A
0 L1
400 500 600 700

wavelength (nm)

Simultaneous excitation of red, green and blue phosphor, measured in a tube, to provide white of
x = 0,313, y = 0,329. Exact shape of the peaks depends on the resolution of the measuring apparatus.

Colour co-ordinates: X y
red 0,630 0,340
green 0,315 0,600
blue 0,150 0,065
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30AX colour picture tube

A51-540X

ODAMFLE VAILA

veEvELUFMEN |

7774207

100
" mearzuri:d :n:e: 6t\r/‘|:;ical ,//
(%) operating conditiol ,///
////
" l\l [ Rsource=
[l —oa
(A
I” =100
50
]
|
1]
II III ’I
* 11
/
[/
ViV/ VA
0 L
1 2 3 5 7 10 20 30 50 70 100

time after switching—on (s)

Cathode heating time to attain a certain percentage of the cathode current at equilibrium conditions.
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A51-540X

DEGAUSSING

The picture tube is provided with an internal magnetic shield. This shield and the shadow mask with

its suspension system may be provided with an automatic degaussing system, consisting of two coils
covering top and bottom cone parts.

For proper degaussing an initial magnetomotive force (m.m.f.) of 250 ampere-turns is required in each
of the coils. This m.m.f. has to be gradually decreased by appropriate circuitry. To prevent beam landing
disturbances by line-frequency currents induced in the degaussing coils, these coils should be shunted

by a capacitor of sufficiently high value. In the steady state, no significant m.m.f. should remain in the
coils (< 0,25 ampere turns). To ease the mounting of the coils, the rimband is provided with rectangu-
lar holes.

An example is given below.

A\
*0
Iy
2
I - 7278641
Position of degaussing coils on the picture tube.
Rs
o— ‘;é
+1©
220V
2:6 v Rp 0.1 uF == degaussing coils
Degaussing circuit using mains +1° ' (Riotal =24 82)
dual PTC thermistor
2322 662 98009.
o 7278639
Data of each degaussing coil
Circumference 120 cm
Number of turns 50
Copper-wire diameter 0,35 mm
Aluminium-wire diameter 0,45 mm
Resistance 120

B36
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A51-570X

Hi-Bri COLOUR PICTURE TUBE

90° deflection

In-line gun, electrostatic bi-potential focus

29,1 mm neck diameter

Hi-Bri screen featuring high brightness and a high contrast performance
Soft-Flash technology offering improved set reliability

Slotted shadow mask optimized for minimum moire

Fine constant pitch over entire screen

Quick-heating cathodes

Internal magnetic shield

Reinforced envelope for push-through mounting

When combined with an appropriate hybrid saddle toroidal deflection unit (e.g. AT1235), it forms a
self-converging assembly; dynamic convergence is not required.

QUICK REFERENCE DATA

Deflection angle 900

Face diagonal 51 cm

Overall length 424 mm

Neck diameter 29,1 mm

Heating 6,3V, 685 mA

Focusing voltage 20% of final accelerator voltage

February 1979
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A51-570X

ELECTRICAL DATA

Capacitances
final accelerator to external max. 2300 pF

conductive coating including rimband Calm +m’) min. 1500 pF
grid 1 to all other electrodes Cg1 15 pF
cathode of each gun to all other electrodes CkR. CkG: CkB 5 pF
focusing electrode to all other electrodes Cg3 6 pF
Electron guns unitized triple-aperture electrodes
Focusing method electrostatic
Focus lens bi-potential
Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 780
vertical approx. 600
Heating indirect by a.c. or d.c.
heater voltage Vs 63V*
heater current If 685 mA
OPTICAL DATA
Screen metal-backed vertical phosphor
stripes
Screen finish satinized
Phosphor
red europium activated rare earth
green sulphide type
blue sulphide type
Centre-to-centre distance of vertical identical
colour phosphor stripes 0,8 mm
Light transmission of face glass at centre 64%

* For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V. For heat-
ing time as a function of source impedance see graph on the last page but one of this data sheet.
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Hi-Bri colour picture tube A51-570X

MECHANICAL DATA (see also the figures on the following pages)

Overall length 424 + 9,56 mm
Neck diameter 29,1 +14 mm
-0,7

Bulb dimensions

diagonal max. 515,5 mm

width max. 442,5 mm

height max. 343,8 mm
Useful screen dimensions

diagonal min. 480,0 mm

horizontal axis min. 404,4 mm

vertical axis min. 303,3 mm

area min. 1190 cm?
Nett mass approx. 13 kg
Base 12-pin base JEDEC B12-262
Anode contact small cavity contact J1-21, IEC67-111-2
Mounting position anode contact on top
Handling

During shipment and handling the tube should not be subjected to accelerations greater than 35 g in any
direction.
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A51-570X

MECHANICAL DATA (continued) Dimensions in mm
Notes are given after the drawings.

455max
446 max
e——150£5 bvlq—v 8045 —

] 3 f
R820 7 29
—! R750 max
= LBy | 145
b min Lol min a
. min g /
288,4
*48
359
Y max
L4246
195 / T
101,86
t45
reference line - B MU S
1,4
-223155
70
gt
+0,9
290707
- — 206 SSRER—P 727838t

364

max 337~

2/ ",
000
7777

7

270082
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Hi-Bri colour picture tube

A51-570X
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A51-570X

MECHANICAL DATA (continued)
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. -— z
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113203« 1219
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Hi-Bri colour picture tube A51-570X

Notes to outline drawings on the preceding pages

1. Configuration of outer conductive coating may be different, but will contain the contact area as
shown in the drawing.

2. To clean this area, wipe only with a soft lintless cloth.

3. The displacement of any lug with respect to the plane through the three other lugs is max. 2 mm.

4. The socket for this base should not be rigidly mounted: it should have fiexible leads and be allowed
to move freely. The bottom circumference of base will fall within a circle concentric with the tube
axis and having a diameter of 50 mm.

5. Maximum dimensions in plane of lugs.

6. Co-ordinates for radius R = 13,1 mm: x = 184,58 mm, y = 131,93 mm.

7. Minimum space to be reserved for mounting lug.

8. The position of the mounting screw in the cabinet must be within a circle of 8 mm diameter drawn

around the true geometrical positions, i.e. the corners of a rectangle of 434 mm x 337 mm.
9. Distance from point z to any hardware.
10. Minimum distance between glass and rimband in plane of centre line apertures.

Reference line gauge; GR90CJ4

211,45
-~ — 158,75 ————————t
r_ #150,32+0,02 —- —
| |
~ 5 — T 2
\ I NN 44,45
- 95654 _ N +0,05
reference line \R’;{Z\B,ﬂ l £002 N\
eler=nce 1ne JRS NN O 4
' \ 92,95
| NN\
| N 36,1 .
48,38 R91,L5 X ‘ 002
67,89 ’ I N L
] 24 o
l Ve | :
- Sg%g - 7275061
105,87 l
137,16
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A51-570X

Maximum cone contour
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nom. distance from centre (max. values)
sec- |distance
tion|from diag.
section 1| 00 | 100 |20° | 250 | 300 |320 30‘| axes |37° 30°| 40° | 450 | 500 | 60° | 70° | 80° | 90¢
1 0 218,7(221,9|231,2|238,5|247,5| 252,2 |255,9| 254,6 |247,7|230,1{215,1{193,0|179,2{171,5{169
2| 20 209,8|212,4/220,3|226,0|232,5| 235,3 |236,5| 235,0 [230,2|216,9|204,4(184,9(172,3|165,3|{163,
3| 40 197,5(199,4/{204,7(208,1(211,1|211,9 |211,4| 210,0 |207,0({198,6/189,5(173,9|163,2|157,1|155,
4 | 60 182,2|183,2|185,8(187,1|187,7| 187,4 |186,4| 185,3 [183,3|178,2/172,1|160,7|152,4{147,4|145,
5 | 80 163,2|163,5/163,9(163,7(|163,1| 162,4 |161,4| 160,6 |159,3|156,3|152,9(145,8(140,1{136,6/135,
6 | 100 146,1|146,1/145,7(145,1\144,2| 143,6 |142,8| 142,2 |141,4/139,5/137,5/133,3 129,7(127,3|126,
7 |120 112,3|112,3{111,9{111,7{111,3| 111,17 |110,9| 110,7 |{110,5{110,0/109,5/(108,6(107,8/107,3|107,
8 |1141,7 79,8| 79,8 79,8| 79,8/ 79,8/ 79,8 | 79,8/ 79,8 | 79,8/ 79,8 79,8 79,8|79,8 79,8 | 79,
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Hi-Bri colour picture tube

A51-570X

12-pin base; JEDEC B12-262

[ 30,61 max -
e 23,21 max -
| . |
315 qu{’ - |
iy B '
1,7 max ) i T 30
; ;
V) | £
8,6 max 5,7 min } ”'8‘"““10,8 o
!. S— SE———— ' ' ‘
. 7276690
1,092 )
0,907 | ‘ >
—049 R 0,76 max-—
—— 0,4

0,6 max’[ ]___‘

pin contour

TYPICAL OPERATING CONDITIONS -

The voltages are specified with respect to grid 1.
Final accelerator voltage

Grid 3 (focusing electrode) voltage

Grid 2 voltage for a spot cut-off
voltage Vi = 120 V

Luminance at the centre of the screen*

R0,25 max_ |
Ry

detail of key
Va, g4 25 kV
Vg3 4,7t05,5 kV
Vg2 31010 560 V
L 165 cd/m?

* Tube settings adjusted to produce white D (x = 0,313, y = 0,329), focused raster, current density

0,4 uA/cm?.
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A51-570X

EQUIPMENT DESIGN VALUES

Th
Th

Gr

e values are valid for final accelerator voltages between 20 and 27,5 kV.
e voltages are specified with respect to grid 1.
id 3 (focusing electrode) voltage Vg3 18,8 to 22% of final

accelerator voltage

Grid 2 voltage and cathode voltage
for visual extinction of focused spot Vg2and Vi see cut-off design chart *
Difference in cut-off voltages between
guns in any tube AV lowest value > 80% of
highest value
Video drive characteristics see graphs **
Grid 3 (focusing electrode) current Ig3 —~5to+5uA
fed Grid 2 current Ig2 —5to+5uA
E Grid 1 current under cut-off conditions Ig1 -5 to+5 uA
— To produce white D, CIE co-ordinates x = 0,313, y = 0,329.
Percentage of the total anode current supplied by each gun (typical)
red gun 41,8%
green gun 36,1%
blue gun 22,1%
Ratio of anode current min. av. | max.
red gun to green gun 0,80 | 1,15 | 1,60
red gun to blue gun 1,50 | 1 90 l 240
* The common Vg7 should be adjusted as follows:
Sct the cathode voltage, Vi, for cach gun at 128 V. Increase the V7 from 2bout 300 V to the
value at which the raster of one of the guns becomes just visible. Now decrease the V| of the re-
maining guns so that the rasters of these guns also become visible.
** For optimum picture performance it is recommended that the cathodes are not driven below + 10 V.
B46 February 1979W (



Hi-Bri colour picture tube

A51-570X

LIMITING VALUES (Design maximum rating system unless otherwise stated)

The voltages are specified with respect to grid 1.

Final accelerator voltage Va, g4
Long-term average current for three guns [
Grid 3 (focusing electrode) voltage Vg3
Grid 2 voltage, peak Vg2p
Cathode voltage
positive Vi
positive operating cut-off Vi
negative -V
negative peak —Vkp
Cathode to heater voltage
positive Vit
positive peak kap
negative =V
negative peak =Vkip
Notes

1. Absolute maximum rating system.

max.

min.

27,5
20

1000
7
1000

400
200
0
2

250
300
135
180

kV
kV

uA

<< <L

<<<<

notes 1, 2 and 3
notes 1 and 4

note 5

note 6
note 1

note 1

2. The X-ray dose rate remains below the acceptable value of 0,5 mR/h, measured with ionization

chamber when the tube is used within its limiting values.

3. During adjustment on the production line this value is likely to be surpassed considerably. It is

therefore strongly recommended to first make the necessary adjustments for normal operation with-

out picture tube.

(2l S I N

. Operation of the tube at lower voltages impairs the luminance and resolution.
. 1600 uA permitted provided a current limiting circuit is used.
. During an equipment warm-up period not exceeding 15 s Vs is allowed to rise to 385 V. Between

15 s and 45 s after switching on a decrease in Vs proportional with time from 385 V to 250 V is

permissible.
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A51-570X

REMARKS

With the high voltage used with this tube (max. 27,5 kV) internal flashovers may occur. As a result of

the new Soft-Flash technology these flashover currents are limited to approx. 60 A offering
reliability, optimum circuit protection and component savings.

higher set

Primary protective circuitry using spark gaps is still necessary to prevent tube damage. The spark gaps

should be connected according to the figure below.

CIRCUIT

|
|
|

]
LI

7278373 L —_———

No other connections between the outer conductive coating and the chassis are permissible.
information available on request.

BEAM CORRECTIONS

Maximum required horizontal displacement of the electron beams with
respect to the phosphor stripes by the purifying magnet of a multipole unit

Maximum required compensation for static convergence by
4-pole device: red to blue (in any direction)
6-pole device: red and blue to green (in any direction)

Maximum centring error in any direction after colour purity, static

convergence, and horizontai centre iine correction, measured
with deflection coils in nominal position

Additional

80 um

5 mm
2,5 mm

5 mm

B48
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Hi-Bri colour picture tube

A51-570X

7278371

200
Vk/g1 L
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0
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Vg2/41 (V)

Spot cut-off design chart (cathode drive), Vg3 adjusted for focus, Va, g4 = 25 kV.
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A51-570X
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(mA) 8
each gun
6

7278378
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Typical cathode drive characteristics
Vi=6,3V

Va, g4 =25 kV

Vg3 adjusted for focus

ng adjusted to provide spot
cut-off for desired fixed Vg

20 30 40 SO 60 80 100 (y) 200
video drive voltage from spot cut-off

a = spot cut-off= 90V
b = spot cut-off = 120 V
¢ = spot cut-off = 150 V
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Hi-Bri colour picture tube

o

A51-570X

Luminance at the centre of the screen

as a function of lotal-
Va, g4 = 25 kV.

Scanned area = 404,4 mm x 303,3 mm; 0

600 7278370

400

white luminance (cd/m?2)

AN

200

CIE co-ordinates x = 0,313, y = 0,329. 0 500 1000

o
o

latotal (HA)
7278374

(8]
o

relative spectral energy distribution (%)

1LY

=

400

500 600 700
wavelength (nm)

Simultaneous excitation of red, green and blue phosphor, measured in a tube, to produce white of

x =0,313, y = 0,329. Exact shape of the peaks depends on the resolution of the measuring apparatus.

Colour co-ordinates:
red
green
blue

S, S A
0,630 0,340
0,315 0,600
0,150 0,060
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A51-570X

100 7278372
1% ,//
(%) //7
75 I
/
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11l
50 II ' RSOUl'Ce
[l[[ Los
. [ 2,50
i :;?(?n
. 25 ]
1/
/I
/1A
0 P24
1 2 3 5 7 10 20 30 50 70 100

time after switching-on (s).

Cathode heating time after switching on , measured under typical operating conditions.
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Hi-Bri colour picture tube A51-570X

DEGAUSSING

The picture tube is provided with an internal magnetic shield. This shield and the shadow mask with

its suspension system may be provided with an automatic deguassing system, consisting of two coils
covering top and bottom cone parts.

For proper degaussing an initial magnetomotive force (m.m.f.) of 300 ampere-turns is required in each
of the coils. This m.m.f. has to be gradually decreased by appropriate degaussing circuitry. In the steady
state, no significant m.m.f. should remain in the coils (< 0,3 ampere-turns). An example is given below.

— _ !
L1 11 ____.———*"w
7278379
Position of degaussing coils on the picture tube.
degaussing coils
(Riotal =25 €2)
Degaussing circuit using
dual PTC thermistor
2322 662 98009. ) 7278375
Data of each degaussing coil
Circumference 117 cm
Number of turns 60
Copper-wire diameter 0,35 mm
Resistance 1250
February 1979 B53






OBSOLETE TYPE A56-140X

COLOUR PICTURE TUBE

Replacement type A56-410X.

A circuit modification may be necessary to compensate for the 170 mA lower heater current of the
A56-410X.
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MAINTENANCE TYPE

A56-410X

QUICK REFERENCE DATA

COLOUR PICTURE TUBE

Temperature compensated shadow-mask designed for minimum moiré

High white luminance at unity current ratio

Face diagonal
Deflection angle

Neck diameter
Envelope

Magnetic shield
Focusing

Deflection
Convergence

Heating

Light transmission of face glass
Quick heating cathode

56 cm

1100

36,56 mm

reinforced; suitable for push-through
internal

bi-potential

magnetic

magnetic

6,3V, 730 mA

54,5 %

with a typical tube a legible picture
will appear within approx. 5s

MECHANICAL DATA

Overall length
Neck diameter
Diagonal
Horizontal axis 1 of bulb
Vertical axis
Useful screen
diagonal
horizontal axis
vertical axis

Base

Anode contact

387,3 to 400,3 mm
36,5 mm

max. 566,2 mm
max. 486,3 mm
max. 381,8 mm

min. 533 mm
min. 447 mm
min. 337 mm
12 pin base |IEC 67-1-47a, type 2

Small cavity contact J1-21,
IEC 67-111-2

March 1979
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A56-410X

radial

pole pieces
internal
magnetic shield
7265081

max10° bt
= -
- Qe © ; -Ua),g5,g4
— g8
- kB g28
g2G 9 7203678
TYPICAL OPERATING CONDITIONS
Final accelerator voltage Va,g5,94 25 kV
Grid 3 (focusing electrode) voltage Vg3 4,2to5 kV
Grid 2 voltage for a spot cut-off at Vgq = —105 V Vg2 212t0 495 V
Grid 1 voltage for spot cut-off at Vgp = 300 V Va1 -70to -140 V
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OBSOLETE TYPE

A56-500X

Replacement type A56-510X.

COLOUR PICTURE TUBE
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A56-510X

20AX Hi-Bri COLOUR PICTURE TUBE
in Soft-Flash technology

e 1100
® In-line

This picture tube, which is electrically and mechanically interchangeable with type A56-500X, features
increased brightness (Hi-Bri), effectively improved flashover behaviour due to the new Soft-Flash
technology, quick-heating cathodes, internal magnetic shield and a very short overall length. The
shadow-mask has a fine constant pitch over the entire screen and is optimized for minimum moiré.

The system of picture tube and deflection unit AT1083/01 is inherently self-converging.

QUICK REFERENCE DATA

Deflection angle 1100
Face diagonal 56 cm
Overall length 37 cm
Inherently self-converging system with deflection unit AT1083/01
Quick-heating cathode with a typical tube
a picture will appear
within b5 s
Heating 6,3V, 720 mA
Magnetic shield internal
Envelope reinforced, suitable
for push-through
Focusing bi-potential
SCREEN

Metal-backed vertical phosphor stripes
Red Europium activated rare earth
Green Sulphide type
Blue Sulphide type

Screen finish satinized
Centre-to-centre distance of identical

colour phosphor stripes 0,8 mm
Light transmission of face glass 68 %

April 1978
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A56-510X “

HEATING : indirect by a.c. (preferably mains or line frequency) or d.c.

Heater voltage Ve 6,3 A%
Heater current Ig 720 mA

For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V.

For heating time as a function of source impedance see graphon the last page of this data sheet.

CAPACITANCES
Fiagl st e xemon Cogsigim S B0
g a, gs,gé¢/m > 1300 pF
Final accelerator to metal rimband Ca, g5, g4/m" 250 pF
Grid no. 1 of a gun to all other electrodes
red gun CgIrR 7 pF
green gun Cglc, 7 pF
blue gun Cng 7 pF
Cathodes of all guns (connected in parallel)
to all other electrodes Ck 12 pF
Cathode of any gun to all other electrodes Ckr> CkG:» CkB 4 pF
Grid no. 3 (focusing electrode) to
all other electrodes ng 7 pF
FOCUSING electrostatic (bi-potential)
DEFLECTION magnetic
Diagonal deflection angle 110 deg
Horizontal deflection angle 97 deg
Vertical deflection angle 77 deg
MECHANICAL DATA
Overall length ’ 367, 3 to 380, 3 mm
Neck diameter 36,5 T(l)'é mm
Diagonal s 566,2 mm
Width of bulb < 486, 3 mm
Height < 381, 8 mm
Useful screen
diagonal =z  530,6 mm
horizontal axis = 444,2 mm
vertical axis . = 334, 2 mm
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A56-510X

Mounting position : any

Net mass : approx. 14,5 kg
Base : 12 pin base IEC 67-1-47a, type 2
Anode contact : Small cavity contact J1-21, IEC 67-III-2

Magnetic shielding, degaussing :The tube is provided with an internal magnetic shield.

The internal magnetic shield and the shadow-mask with its suspension system may be
provided with an automatic degaussing system, consisting of two coils covering top and
bottom cone parts. For proper degaussing an initial m.m.f. of 250 ampere -turns is
required in each of the coils. This m.m.f. hastobe gradually decreased by appropriate
circuitry. To prevent beam landing disturbances by line-frequency currents induced in
the degaussing coils, these coils should be shunted by a capacitor of sufficiently high

value. In the steady state, no significant m. m.f. should remain in the coils (< 0,25 A.t.).

To ease the mounting of the coils, the rimband is provided with rectangular holes.
See also Technical Note 042.
Notes to outline drawings on the following pages

1y This ridge can be used as an orientation for the deflection unit.

2) Configuration of outer conductive coating may be different, but will contain the con-
tact area as shown in the drawing.

W

) To clean this area wipe only with a soft lintiess cloth.

4) The displacement of any lug with respect to the plane through the three other lugs is
max. 2 mm.

5) Minimum space to be reserved for mounting lug.

6) The position of the mounting screw in the cabinet must be within a circle of 9,5 mm
diameter drawn around the true geometrical positions, i.e. the corners of a rectan-
gle of 476, 5 mm x 370 mm.

7y Co-ordinates for radius R = 14,8 mm: x = 203, 9 mm, y = 145,5 mm.
8) Distance from point z to any hardware.
9) Maximum dimensions in plane of lugs.

10y Centring ring for deflection unit.

11) The socket for this base should not be rigidly mounted; it should have flexible leads
and be allowed to move freely. Bottom circumference of base will fall within a circle
concentric with the tube axis and having a diameter of 55 mm.

12y Minimu:n distance between glass and rimband in plane of centre line of the apertures.
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A56-510X

MECHANICAL DATA (cont inue\‘d )

Notes are on the

preceding page

Dimensions in mm

"9

R846

48, 14Smin
L mintol ™t B
£

Q/

L

-
+1.6
83857 g

- 187,51

20 4

777777777

v g,
a,eT.y” w3 l

305
max
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A56-510X

- 392max *
|- - 386mMax e
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e B210 25—t 72700385
— — 48432 —
R L4642 min i o
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A56-510X

—

MECHANICAL DATA (continued) Dimensions in mm

50
- |= |+—— 530,6 min —

1%.3 L]
N 130
35+ [+ / min 4 R
- T mold match
= w bt % line
! 36 25 min
405 143 TN B - l max Fy
max 35 20 13,7 ny '
i - 25 |
= 57 §
AN I~ max
7270833.2 195 le \
[ -150!
20w 4,57 |
min
1268736
e
" 10°max
- -
90° Va.l anode contact
/  red gun
blue gun
h tal
to— - Alouf - frong— e,
92R
9IR
916 126870 268702
f f
14,9 s nars 3
15
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A56-510X

TYPICAL OPERATING CONDITIONS cathode drive, voltages with respect to gl.

Final accelerator voltage Va, g5, g4 25 kV
Grid no. 3 (focusing electrode) voltage Vgg 4,0to 4,8 kV
Grid no. 2 voltage for a spot cut-off

voltage V) = 140 V Vg2 46510 705 V 1)
Cathode voltage for spot cut-off at ng =555V Vi 110to 165 V 2)

Luminance at the centre of the screen 3) L 170 cd/m?2

EQUIPMENT DESIGN VALUES (each gun if applicable), voltages with respect to gl
Valid for final accelerator voltages between 20 kV and 27,5 kV

Grid no. 3 (focusing electrode) voltage Vg3 16 to 19, 2% of final
accelerator voltage
Grid no. 2 voltage Vg2  see cut-off design chart

Cathode voltage for visual extinction
of focused spot Vi see cut-off design chart

Difference in cut-off voltages between
guns in any tube AVyg lowest value is min.
75% of highest value

Grid no. 3 (focusing electrode) current Ig3 -5to+5 pA
Grid no. 2 current Ig2 -5to+5 pA
Grid no. 1 current at V) = 150 V Ig1 -5to+5 pA

1y This range of V9 has to be used when in circuit design fixed values for cut-off of the
three guns are used.

2) This range of Vi has to be used when in circuit design fixed values for ng of the three
guns are used.

3) Tube settings adjusted to produce white D (x = 0,313, y =0, 329), focused raster,
current density 0, 4 pA/cm2. See also Technical Note 065.

nem
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A56-510X

EQUIPMENT DESIGN VALUES (continued)

To produce white of the following
CIE co-ordinates :

Percentage of total anode current
supplied by each gun (typical)
red gun
green gun
blue gun
Ratio of anode currents
red gun to green gun

Ratio of anode currents
red gun to blue gun

LIMITING VALUES (each gun if applicable), voltages with respect to gl

white "D"
X 0,265 | 0,281 | 0,313
y 0,290 | 0,311 | 0,329
26,4 30,6 41,2
34,3 35, 4 32,2
39,3 34,0 26,6
> 0, 60 0,65 0,95
av. 0,75 0, 85 1,30
< 1,00 1,15 1,70
> 0,50 0,65 1,15
av. 0, 65 0,90 1,55
< 0,90 1,20 2,05

(Design maximum rating system unless otherwise specified)

Final accelerator voltage

Long term average current for three guns
Grid no. 3 (focusing electrode) voltage
Grid no. 2 voltage
Cathode voltage, positive
positive, operating cut-off
negative
negative peak
Cathode to heater voltage, positive
positive peak
negative
negative peak

1y Absolute max. rating system.

Va, g5, g4

max.

min.

max.

max.

27,5
20

1000
6
1000

400
200
0
2

250
300
135
180

kv 1)2)3)
kv 1)4)

pA 5)
kV

<d<d<d<d <<<< <
-

—
~

2) The X-ray dose rate remains below the acceptable value of 0,5 mR /h, measured with
ionization chamber when the tube is used within its limiting values.

Continued on the next page.
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A56-510X

REMARKS

With the high voltage used with this tube (max. 27,5 kV) internal flashovers may occur.
As a result of the new Soft-Flash technology these flashover currents are limited to

approx. 60 A offering higher set reliability, optimum circuit protection and component
savings.

Primary protective circuitry using spark gaps is still necessary to prevent tube damage.
The spark gaps should be connected according to the figure below.

I ——

il

]
LI |

CIRCUIT

7278373 L. — ———

No other connections between the outer conductive coatingand the chassis are permissible.
See also Technical Note 039.

During shipment and handling the tube should not be subjected to accelerations greater
than 35g in any direction.

CONTOUR GAUGE
2172
?159,76
[] 130 1
Y s I |
)
48
60
71‘66752'[86 é" ! 80,8
a"‘*
127,976 ——‘Z 30 38,7
i
I 1268597
+lg 351’°-°7|
« pus _.
v ~— 53752 —|
- 105,167 ——q"
L 135,586
3) During adjustment on the production line this value is likely to be surpassed

considerably. It is therefore strongly recommended to first make the necessary
adjustments for normal operation without picture tube.
4 Operation of the tube at lower voltages impairs the luminance and resolution.

5) 1500 pA permitted provided a current limiting circuit is used.
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A56-510X

BEAM CORRECTIONS

When the tube is used with the deflection unit AT 1083 /01 the following corrections
should be applied:
Maximum required horizontal displacement of the electron beams with

respect to the phosphor stripes by the purifying magnet of the multi-

pole unit AT1081 1) 45 pum

Static convergence deviations must be corrected by a static multi-pole
unit AT 1081 providing adjustable four-pole and six-pole fields
centred around the tube axis
Maximum required compensation for static convergence
4-pole device: red-to-blue (in any direction) 5,5 mm
6-pole device: red and blue to green (in any direction) 2,8 mm

North-South raster shape correction circuitry is not required.

To obtain a symmetrical shape for the horizontal lines at the upper
part and the lower part of the screen, the unit AT1081 comprises
an additional dipole correction magnet giving a displacement of the
beam in the centre of the screen in vertical direction of maximum +4,5 mm

Maximum centring error in any direction after colour purity, static
convergence, and horizontal centre line correction 4,5 mm

With respect to dynamic convergence the display system, consisting of picture tube
A56-510X and deflection unit AT 1083/01, is inherently self-converging. However, small
corrections should be made to compensate for tolerances and asymmetries in the tube
and deflection unit combination.

For this purpose two types of dynamic magnetic four-pole fields can be used.

One is generated by additional windings on the yoke ring of the deflection unit, and
energized by adjustable currents synchronized with scanning.

The other type is generated by adjustable balancing currents through the deflection coils.

Compensation to be provided by these corrections:
- horizontal red-to-blue distance at the ends of the

horizontal axis in opposite directions (line symmetry) 2) 0+ 1,5 mm
- horizontal red-to-blue distance at the ends of the

vertical axis in opposite directions (field symmetry) 3) 0+ 1,5 mm
- vertical red-to-blue distance at the ends of the

horizontal axis in opposite directions (line balance) 4 0% 1,0 mm
- vertical red-to-blue distance at the ends of the '

vertical axis (field balance) 5) 0+ 1,0 mm

Notes see the next page.
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A56-510X

Notes

1y Purity adjustment in vertical direction is not required.
2) This correction is made by feeding a sawtooth current of line frequency through the
additional four-pole windings on the deflection unit.

3

~

This correction is made by feeding a sawtooth current of field frequency through the
additional four-pole windings on the deflection unit.

4

~

This correction is made by unbalancing the line deflection coil halves.

5) This correction is made by unbalancing the field deflection coil halves.

See also Technical Note 043.

[ -
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A56-510X

MAXIMUM CONE CONTOUR DRAWING

Dimensions in mm

339 max
167 max
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Distance from centre (max. values)
Sec- Nom
Hon | gistance from| 0° | 10° | 20° | 25° | 30° |30°30'| giag. [37°30'] 40° | 45 | 50° | e0° | 70° | g0° | 90°
section 1
1 0 248,0 {251,2 |261,3|269,3|279,5 | 286,8 [288,0 |286,8 | 281,7 | 262, 3 | 245,9 | 222,0 | 207,0 | 198,7 | 196,0
2 10 244,41 247,6 | 257,6 | 265,4 | 275,3 | 282,3 |283,3 (282,0 | 276,8 [257,8 | 241,6 | 218,0 [ 203,2 | 195,0| 192,4
3 20 240,5 | 243,6 [252,9(259,6 | 267,0 | 271,2 [271,3 {269,7 | 265,3 |250,6 | 236,6 | 214,2|199,6 | 191,4 | 188,8
4 30 235,0|237,8 |245,5 | 250,2 | 254, 4 | 255,7 [255,0 | 253,3 | 249,9 {239,5|228,3 |208,6 [ 194,8 | 186,9 | 184,3
5 40 227,7|229,9 {235,2|237,8|239,1 | 238,7 [237,6 |236,0 | 233,3|225,8217,3|201,0 |188,8 | 181,6}179,2
6 50 218,20219,6{222,2(222,9|222,3 | 220,8 |219,6 |218,1 | 215,8 |210,1|203,6 |190,9|180,9(174,7 | 172,6
7 60 206, 4 | 206, 8 | 206, 8 [ 205,9 | 204,0 | 202,2 |200,9|199,5 | 197,5[193,2|188,4|179,2 (171,6 | 166, 8 | 165,2
5 70 191,0)1%0,9 186,51 160,0 |164,1 | 162,2 161,01 175,5 | 17,2 175,0 17,7 188,7 160, 8| 187,7 [ 185, ¢
9 80 172,51170,9 | 166, 8 | 164,4 | 161,9 | 160,1 | 159,1 | 158,2 | 157,0 |154,8 [ 152,9 | 149,7 | 145,6 | 146,5 | 146, 2
10/ 90 147,0 | 144,8 | 140,5|138,3 | 136,3 | 135,0 | 134,3}133,6 | 132,9131,7|130,8 | 130,0 130,3 | 131,3 | 132,0
11 99,1 110,0 | 110,0 | 110,0 | 110,0 | 110,0 | 110,0 |{110,0 | 110,0 | 110,0 | 110,0 | 110,0 | 110,0 | 110,0 | 110,0 | 110,0
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A56-510X
7275193
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Spot cut-off design chart (grid drive), Vg3 adjusted for focus, Va, g5 g4 = 20 to 27,5 kV
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A56-510X

- _ 72600764
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Typical cathode drive characteristics.
Va, g5, g4 = 20 kV to 27,5 kV a =spot cut-off= 75V
Vg3 adjusted for focus b= spot cut-off = 100 V
Vg2 (each gun) adjusted to provide spot ¢ = spot cut-off = 150 V
cut-off for decired fived \/, d = snot cut-nff = 200 V
—_—— zero bias point
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20AX Hi-Bri colour picture tube

A56-510X
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Typical grid drive characteristics.

Va, g5, g4 = 20 kV to0 27,5 kV

g3
Vg2 (each

adjusted for focus
gun) adjusted to provide spot
cut-off for desired fixed Vg1

zero bias point

100 (V) 200

rom spot cut-off

a = spot cut-off= —75V
b = spot cut-off = —100 V
¢ = spot cut-off = =150 V
d = spot cut-off = —200 V
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A56-510X

Luminance at the centre of the screen as a function of lyg¢g). Scanned area 444,2 mm x 334,2 mm.

300 7277684
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20AX Hi-Bri colour picture tube A56-510X

;E 100 7278374
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Simultaneous excitation of red, green and blue phosphor, measured in a tube, to produce white of
x = 0,313, y = 0,329. Exact shape of the peaks depends on the resolution of the measuring apparatus.
Colour co-ordinates:
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A56-510X
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Cathode heating time to attain a certain percentage of the cathode current at equilibrium conditions.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available

for evaluation. It does not form part of our data handbook system and
does not necessarily imply that the device will go into production

AS56-540X

30AX COLOUR PICTURE TUBE

® Automatic snap-in raster orientation ® 1100 deflection

@ Push-on axial purity positioning ® Hi-Bri screen

® [nternal magneto-static beam alignment ® Pigmented phosphors: improved contrast

® Hi-Bi gun with quadrupole cathode lens ® Curved line mask
® In-line gun
o Standard 36,5 mm neck —
® Soft-Flash technology E
® Slotted shadow mask optimized for E

minimum moiré
e When combined with deflection unit AT1260 © | M€ Pitch over entire screen
it forms a self-aligning, self-converging ® Quick-heating cathodes
assembly with low power consumption ® Internal magnetic shield

® Reinforced envelope for push-through

QUICK REFERENCE DATA mounting

Deflection angle 1100

Face diagonal 56 cm

Overall length 38 cm

Neck diameter 36,5 mm

Heating 6,3V, 720 mA

_Focusing hi-bi-potential
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A56-540X

ELECTRICAL DATA

Capacitances
final accelerator to external conductive coating

final accelerator to metal rimband
grid 1 of a gun to all other electrodes
red gun
green gun
blue gun
cathodes of all guns (connected in parallel)
to all other electrodes
cathode of any gun to all other electrodes
grid 3 (focusing electrode) to all other electrodes
Focusing
Deflection method
Deflection angles
diagonal
horizontal
vertical

Heating: indirect by a.c. (preferably mains or line frequency) or d.c.

heater voltage
heater current

OPTICAL DATA
Screen

Screen finish

Phosphor
red
green
blue

Centre-to-centre distance of identical
colour phosphor stripes

Light transmission of face glass

c max. 1800
a, g5, g4/m min. 1300
Ca, g5, g4/m’ 250
Cg 1R 7
Cg 1G 7
Cg 1B 7
Ck 12
CkR: CkG. CkB
Cg3 7
hi-bi-potential
magnetic
1100
970
770
V¢ 6,3
lf 720

pF

V*
mA

metal-backed vertical phosphor

stripes
satinized

europium activated rare earth
sulphide type
sulphide type

0,8 mm
68%

* For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V. For

heating time as a function of source impedance see graph on the last page but one of this data sheet.

B8O
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30AX colour picture tube A56-540X

MECHANICAL DATA (see also the figures on the following pages)

Overall length 3838+ 6 mm
Neck diameter 36,5 f 2]’3 mm
Bulb dimensions
diagonal max. 566,2 mm
width max. 486,3 mm
height max. 381,8 mm
Useful screen dimensions
diagonal min. 530,6 mm
horizontal axis min. 444,2 mm
vertical axis min. 334,2 mm
Net mass\ approx. 14,5 kg
Base 12-pin base 1EC 67-1-47a, type 2 =
5 Anode contact small cavity contact J1-21, IEC67-111-2 E
<«  Mounting position anode contact on top -
o)
w Handling
-l During shipment and handling the tube should not be subjected to accelerations greater than 35g in any
B direction.
=
<
7))
-
Z
w
=
a
@)
-l
w
>
w
QO Notes to outline drawings on the following pages
1. This ridge can be used as an orientation for the deflection unit.
2. Configuration of outer conductive coating may be different, but will contain the contact area
as shown in the drawing.
3. To clean this area wipe only with a soft lintless cloth.
4. The displacement of any lug with respect to the plane through the three other lugs is max. 2 mm.
5.  Minimum space to be reserved for mounting lug.
6.  The position of the mounting screw in the cabinet must be within a circle of 9,5 mm diameter
drawn around the true geometrical positions, i.e. the corners of a rectangle of 476,5 mm x 370 mm.
7. Co-ordinates for radius R = 14,8 mm: x = 203,9 mm, y = 145,5 mm.
8. Distance from point z to any hardware.
9. Maximum dimensions in plane of lugs.
10. The socket for this base should not be rigidly mounted; it should have flexible leads and be allowed
to move freely. Bottom circumference of base will fall within a circle concentric with the tube
axis and having a diameter of 55 mm.
The mass of the mating socket with circuitry should not be more than 150 g.
11. Minimum distance between glass and rimband in plane of centre line of the apertures.
12. Centring bosses for deflection unit.
March 1979 B81



A56-540X J L

ns in mm

Dimensio

MECHANICAL DATA (continued)

the preceding page

Notes are on

e 510
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A56-540X J L

MECHANICAL DATA (continued)

50
- |= |*+—530,6 min—
. ‘ z
~ %3 ~ 138
35+ |- min ~Rrs
— ’ v f [} mould match
= 41 line
—i— ° 36 25
H] } TN l max
40 14,3 } -
max 35 2&0 137 T[T — o 28 '
l 1 ’—\ \ max ’ '
7270833.2 95 le
8 15!
7278417.3 3oL
min
— & : /<7
= | >\
-
——— N -
AN T /,'/
AN %
.
NN T~
e
B
AT
S~
7 Toa N
P \
k .
Qe T 7278430
—530,6 min —=—
e L4 4,2 miin
23 -— 334,2 min —=—
i algl @
|
PR
R :
R
5
|
/;:mux
- L fnax
90° Y—&L anode contact
green gun
928 red gun
biue gun
y . o [\ori;ontal
kB axis of screen
giB
f 916 7268741 1268742
f f
B84
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30AX colour picture tube

J L A56-540X

SAMPFLE DAIA

DEVELOPMEN |

Maximum cone contour

[+ 645518 e
- 8 \ diagonal (35°30)
- 37030+ 33°30’
,_Ir--lr‘ =y | 30° 25° 20°
- [ N
-4
¥ f i "‘"\k
/ . | A
b-— 17T T
1 .} : N
l, P
! i
1 Iy
o
! Iy
! : i \\
! |
| (N AN
I ! N
| | S
530,6 b e R .
min | T T 23u56789%0[N )T,.E;_
[ e |
| [ P .
! i ’ /
7 '
Voo / ,
| |
\ !
\ [
\ [
[}
\ [
\ [
\ [
[
v
1
N4 7278420.2
sec distance from centre (max. values)
tion nom.
distance from | 00 100 | 200 | 250 | 300 |330 30’} diag. {370 30| 400 | 450 | 500 | 600 | 700 | 800 | 900
section 1 .
1 248,0 |251,2 | 261,3 | 269,3/279,5| 286,8 |288,0 | 286,8 |281,7 |262,3 | 245,9 | 222,0{207,0/198,7 [196,0
2 8 244,4 |247,6 | 257,6 |265,4|275,3| 282,3 |283,3 | 282,0 |276,8 |257,8 | 241,6 | 218,0(203,2{195,0(192,4
3 18 240,5 | 243,6 | 262,9 |259,6(267,0| 271,2 |271,3 | 269,7 |265,3 |{250,6 | 236,6 [ 214,2(199,6(191,4 |188,8
4 28 235,0 |237,8 | 245,5 | 250,2(254,4| 255,7 (255,0 | 253,3 |249,9 239,6 | 228,3 | 208,6 194,8/186,9 |184,3
5 38 227,7 |1229,9 | 235,2 {237,81239,1| 238,7 |237,6 | 236,0 |233,3 |225,8 | 217,3/201,0|188,8(|181,6|179,2
6 48 218,2 |219,6 | 222,2 {222,9(222,3| 220,8 |219,6 | 218,1 |215,8 [210,1 |203,6|190,9(180,9|174,7|172,6
7 58 206,4 |206,8 | 206,8 {205,9|204,0| 202,2 |200,9 | 199,5 |197,5 [193,2 {1884 |179,2(171,6|166,8|165,2
8 68 191,6 [190,9 | 188,5 | 186,6/184,1| 182,2 [181,0 | 1798 |178,2 {175,0 | 171,7|165,7|160,8{157,7(166,6
9 78 172,5(170,9 | 166,8 | 164,4/161,9| 160,1 [159,1 | 168,2 |157,0 (154,8 | 152,9 |149,7(145,6(146,5(146,2
10 88 147,0 {144,8 | 140,5 |138,3/136,3| 135,0 |134,3 | 133,6 |132,9 {131,7 [130,8130,0{130,3{131,3{132,0
1 97,1 110,0 {110,0 { 110,0 | 110,0{110,0{ 110,0 {110,0 | 110,0 |110,0 [110,0 {110,0{110,0{110,0{110,0{110,0
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A56-540X

RECOMMENDED OPERATING CONDITIONS (cathode drive)
The voltages are specified with respect to grid 1.

Final accelerator voltage Va, g5,g4 25kV
Grid 3 (focusing electrode) voltage Vg3 6,5 to 7,45 kV
Grid 2 voltage for a spot cut-off
voltage V| = 140 V Vg2 560 to 800 V
Cathode voltage for spot cut-off at Vgp = 680 V Vi 120 to 160 V
Luminance at the centre of the screen L 170 cd/m? note 1

EQUIPMENT DESIGN VALUES (each gun if applicable)
The values are valid for final accelerator voltages between 22,5 and 27,6 kV.
The voltages are specified with respect to grid 1.

Grid 3 (focusing electrode) voltage Vgg 26 to 29,8% of final
accelerator voltage

Difference in cut-off voltage between
guns in one tube AV lowest value is min. 80%
of highest value

Grid 3 (focusing electrode) current Ig3 -5 to+5 uA
Grid 2 current (1Y) —5to + 5 A
Grid 1 current at Vi = 140 V Ig1 —5to+5 uA

To produce white D, CIE co-ordinates x = 0,313, y = 0,329.
Percentage of the total anode current supplied by each gun (typical)

red gun 41,2%
green gun 32,2%
blue gun 26,6%
Ratio of anode current min. | av.| max.
red gun to green gun 0,95 11,30 1,70
red gun to blue gun 1,15 11,55 2,05
Maximum centring error in any direction 4,5 mm
Notes
1. Tube settings adjusted to produce white D (x = 0,313, y = 0,329), focused raster, current density
0,4 uA/cm?.
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30AX colour picture tube A56-540X

DEVELOPMENT SAMPLE DATA

LIMITING VALUES (each gun if applicable)
Design maximum rating system unless otherwise stated.

The voltages are specified with respect to grid 1.

max. 27,5 kV notes 1,2, 3

Final accelerator voltage Va, g5, g4 min. 225 kV notes 1. 4
Long-term average current for three guns I3 max. 1000 pA note 5
Grid 3 (focusing electrode) voltage Vg3 max. 9 kV
Grid 2 voltage Vg2 max. 1200 V note 6
Cathode voltage

positive Vi max. 400 Vv

positive operating cut-off Vi max. 200 Vv

negative —Vk max. ovVv

negative peak —Vikp max. 2V
Cathode to heater voltage

positive Vit max. 250 V

positive peak Vkfp max. 300 VvV note 1

negative =Vif max. 136 V

negative peak —Vkifp max. 180 V note 1

Notes

1.
2.

oo s

Absolute maximum rating system.
The X-ray dose rate remains below the acceptable value of 0,56 mR/h (36 pA/kg), measured with
ionization chamber when the tube is used within its limiting values.

. During adjustment on the production line this value is likely to be surpassed considerably. It is

therefore strongly recommended to first make the necessary adjustments for normal operation with-
out picture tube.

. Operation of the tube at lower voltages impairs the luminance, resolution and could impair convergence.
. 1500 uA permitted provided a current limiting circuit is used.
. During adjustment on the production line max. 1500 V is permitted.
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A56-540X

REMARKS

With the high voltage used with this tube (max. 27,5 kV) internal flashovers may occur. As a result of
the new Soft-Flash technology these flashover currents are limited to approx. 60 A offering higher set
reliability, optimum circuit protection and component savings.

Primary protective circuitry using spark gaps is still necessary to prevent tube damage. The spark gaps
should be connected according to the figure below.

4

tell

CIRCUIT

7278373 L ——

No other connections between the outer conductive coating and the chassis are permissible. Additional
information available on request.
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30AX colour picture tube

A56-540X

DEVELOPMENT SAMPLE DATA

10

Ia

(mA) 8

each gun

6

0,8

0,6
9,5
0.4

0,3

0,2

0,1

7278431

1400 )

1T
i

L

Fa

Hin

T

T
541
1t

====

10

20 30 40 50 60 80 100 (v, 200
video drive voltage from spot cut-off

Typical cathode drive characteristic.

V§=63V

Va, g5, g4 = 25 kV

Vg3 adjusted for focus

ng (each gun) adjusted to provide spot cut-off for Vi = 140 V.
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A56-540X

7277684.1
300
CIE co-ordinates
x=0,313
<& y=0329 +
S
~
B8
= /
8 V
§ 200
£ 7
2
2
R~ y,
5 4
/
4
100
‘V
y.
4
Luminance at the centre of the screen
as a function of l¢gtg). Scanned area 4
444,2 mm x 334,2 mm. 0
0 500 ltotal (HA) 1000
- 7278374
s 100
<
0
5
b=
2
&
2 50
LY
s
o
[
3 |
g \ 3
s ol P ™ PL I ]
@ d 1/ )
0 A ™~ LA
400 500 600 700

wavelength (nm)

Simultaneous excitation of red, green and blue phosphor, measured in a tube, to produce white of
x = 0,313, y = 0,329. Exact shape of the peaks depends on the resolution of the measuring apparatus.

Colour co-ordinates: X y
red 0,630 0,340
green 0,315 0,600
blue 0,150 0,065
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30AX colour picture tube

A56-540X

DEVELOPMENT SAMPLE DATA

100 727201
measured under typical 7~ 52 E
Tk operating conditions //
(%) 4 ///
/144
75
Rsource=
502
s
=100
50 I]
|
|
11/
il
® 11
[ ]I
1]
Viv/ivi
. 2
1 2 3 5 7 10 20 30 50 70 100

time after switching—on (s)

Cathode heating time to attain a certain percentage of the cathode current at equilibrium conditions.
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A56-540X

DEGAUSSING

The picture tube is provided with an internal magnetic shield. This shield and the shadow mask with its
suspension system may be provided with an automatic degaussing system, consisting of two coils
covering top and bottom cone parts.

For proper degaussing an initial magnetomotive force (m.m.f.) of 250 ampere-turns is required in each
of the coils. This m.m.f. has to be gradually decreased by appropriate circuitry. To prevent beam
landing disturbances by line-frequency currents induced in the degaussing coils, these coils should be
shunted by a capacitor of sufficiently high value. In the steady state, no significant m.m.f. should
remain in the coils (< 0,25 ampere-turns). To ease the mounting of the coils, the rimband is provided
with rectangular holes.

An example is given below.

7

7278640

Position of degaussing coils on the picture tube.

Rs
o ' ¢
+t°
220V
L 2406V Rp 0,1uF == degaussi:\g coils
Degaussing circuit using mains +t° (Riotal =24 2)
dual PTC thermistor
2322 662 98009.
o 7278639
Data of each degaussing coil
Circumference 120 cm
Number of turns 50
Copper-wire diameter 0,35 mm
Aluminium-wire diameter 0,45 mm
Resistance 129

B92
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OBSOLETE TYPE A66-140X

COLOUR PICTURE TUBE

Replacement type A66-410X.

A circuit modification may be necessary to compensate for the 170 mA lower heater current of the
A66-410X.
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B93






MAINTENANCE TYPE

A66-410X

COLOUR PICTURE TUBE

QUICK REFERENCE DATA

Temperature compensated shadow-mask designed for minimum moiré

High white luminance at unity current ratio

Face diagonal
Deflection angle

Neck diameter
Envelope

Magnetic shield
Focusing

Deflection
Convergence

Heating

Light transmission of face glass
Quick heating cathode

66 cm

1100

36,5 mm

reinforced; suitable for push-through
internal

bi-potential

magnetic

magnetic

6,3V, 730 mA

52,5 %

with a typical tube a legible picture
will appear within approx. 5s

MECHANICAL DATA

Overall length
Neck diameter
Diagonal l
Horizontal axis
Vertical axis J
Useful screen
diagonal
horizontal axis
vertical axis
Base
Anode contact

of bulb

425,1 to 438,1 mm
36,5 mm

max. 657,6 mm
max. 556,4 mm
max. 435,3 mm

min. 617,8 mm
min. 518 mm
min. 390 mm
12 pin base JEDEC B12-246

Small cavity contact J1-21,
IEC 87-111-2
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A66-410X

radial
pole pieces
internal

magnetic shield
7265081

900 ©-+-a),g5,94

giB

RONRI

axis of screen
v g3os’/__‘e\of/

TYPICAL OPERATING CONDITIONS

Final accelerator voltage

Grid 3 (focusing electrode) voltage

Grid 2 voltage for a spot cut-off at Vg1=-105V
Grid 1 voltage for spot cut-off at ng =300V

Va,g5,g4
Vg3
ng

25 kV

4,2t05 kV
212t0 495 V
~-70to -140 V

March 1979



OBSOLETE TYPE

A66-500X

Replacement type A66-510X.

COLOUR PICTURE TUBE

w (March 1979
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J L AB66-510X

20AX Hi-Bri COLOUR PICTURE TUBE

in Soft-Flash technology

e 1100
® In-line

This picture tube, which is electrically and mechanically interchangeable with type A66-500X, features

increased brightness (Hi-Bri), effectively improved flashover behaviour due to the new Soft-Flash
technology, quick-heating cathodes, internal magnetic shield and a very short overall length. The
shadow-mask has a fine constant pitch over the entire screen and is optimized for minimum moiré.
The system of picture tube and deflection unit AT1080 is inherently self-converging.

QUICK REFERENCE DATA

Deflection angle
Face diagonal
Overall length

Inherently self-converging system with deflection unit AT 1080

Quick-heating cathode

1100
66
41

with a typical tube
a picture will appear
within5 s

cm

cm

Heating 63V,720 mA
Magnetic shield internal
Envelope reinforced
suitable for push-through

Focusing bi-potential
SCREEN
Metal-backed vertical phosphor stripes

Red Europium activated rare earth

Green Sulphide type

Blue  Sulphide type
Screen finish satinized
Centre-to-centre distance of identical

colour phosphor stripes 0,8 mm

Light transmission of face glass

68

%

April 1978
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A66-510X

HEATING : indirect by a.c. (preferably mains or line frequency) or d.c.

Heater voltage V¢ 6,3 V
Heater current If 720 mA
For maximum cathode life it is recommended that the heater supply be regulated at 6,3V.

For heating time as a function of source impedance see graph on the last page of this data sheet.

CAPACITANCES
Fine et el ‘ < am g
¢ g ‘a, g5, g4/m 5 1500 pF
Final accelerator to metal rimband Ca.gS.g4/m' 300 pF
Grid no. 1 of a gun to all other electrodes
red gun CgIr 7 pF
green gun CglG 7 pF
blue gun Cg1B 7 pF
Cathodes of all guns (connected in parallel)
to all other electrodes Ck 12 pF
Cathode of any gun to all other electrodes Cxr, CxG, CkB 4 pF
Grid no. 3 (focusing electrode) to
all other electrodes Cg3 7 pF
FOCUSING electrostatic (bi-potential)
DEFLECTION magnetic
Diagonal deflection angle 110 deg
Horizontal deflection angle 97 deg
Vertical deflection angle 77 deg
MECHANICAL DATA
Overall length 405,1to 418, 1 mm
Neck diameter 36,5 T(l)’ 6 mm
Diagonal = 657,6 mm
Width of bulb < 556,4 mm
Height < 435,3 mm
Useful screen
diagonal =z 617,8 mm
horizontal axis S 518 mm
vertical axis = 390 mm
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A66-510X

Mounting position: any

Net mass : approx. 20 kg
Base : 12 pin base IEC67-1-47a, type 2

Anode contact : Small cavity contact J1-21, IEC 67-111-2

Magnetic shielding, degaussing: The tube is provided with an internal magnetic shield.
The internal magnetic shield and the shadow-mask with its suspension system may be
provided with an automatic degaussing system, consisting of two coils covering top and
bottom cone parts. For proper degaussing an initial m.m.f. of 300 ampere-turns is
required in each of the coils. This m.m.f. has to be gradually decreased by appro-
priate circuitry. To prevent beam landing disturbances by line-frequency currents in-
duced in the degaussing. coils, these coils should be shunted by a capacitor of sufficiently
high value. In the steady state, no significant m. m. f. shouldremain in the coils (0,3 A.t.).
To ease the mounting of the coils, the rimband is provided with rectangular holes.

See also Technical Note 042.

Notes to outline drawings on the following pages
1y This ridge can be used as an orientation for the deflection unit.

2y Configuration of outer conductive coating may be different, but will contain the con-
tact area as shown in the drawing.

3) To clean this area, wipe only with a soft lintless cloth.

4y The displacement of any lug with respect to the plane through the three other lugs is
max. 2 mm.

5) Minimum space to be reserved for mounting lug.

6) The position of the mounting screw in the cabinet must be within a circle of 9,5 mm
diameter drawn around the true geometrical positions, i.e. the corners of a rectan-
gle of 549 mm x 422 mm.

7y Co-ordinates for radiusR = 18,2 mm: x = 236,6 mm, y = 168,9 mm.
8) Distance from point z to any hardware.

9) Maximum dimensions in plane of lugs.
10) Centring ring for the deflection unit.

11y The socket for this base should not be rigidly mounted; it should have flexible leads
and be allowed to move freely. Bottom circumference of base will fall within a circle
concentric with the tube axis and having a diameter of 55 mm.

12y Minimum distance between glass and rimband in plane of the apertures.
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MECHANICAL DATA (continued) Dimensions in mm
otes are o max
the preceding 22545 7585~
page. 3 !
% RRRRR | Ra;o 11;3 JO
v “\ | [~ oo mex
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77687387
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A66-510X

e 648 MEX e e

e B 2,5 MAX |
—160£5 i

554,46 %2

7268739

\\ bulb and screen dimensions // ,//
@ /
\ o 7
NN 3 7

N\
AN s bulb di .
\ s dimensions at
\ ! mould match line
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A66-510X

MECHANICAL DATA (continued)

Dimensions in mm

o [*—617,8 min

B104

> 16203 1=
3 |e >
6 ITL]
T 7/ T min
- t “| . ¥ re mould match
— / 25 25 line
o 28 max [+-18,5 ]
46 ° t! T l I
max 40 143 16203 1 _— &
<+ max 2‘5
re”” N (@)
~N
\__._.\
2630
-4 -»"
7268733.2 sl
min
e 6178 min —=—
28.6 -+ §18 min —=—
£13 Q Q Q - 390 min =
— |
a1y Yoy \ \ N\ ———
+2 t
r___.__‘__AT._I‘) I
110133 72687351
tla)
=
_______ '
,‘/
.
srvmia
17
'
10°max
-anode contact
green gun
red gun
horizontal
T " axis of screen
92R
t 1 g6 .
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A66-510X

TYPICAL OPERATING CONDITIONS cathode drive, voltages with respect to gl.

Final accelerator voltage Va, g5, g4 25 kv
Grid no. 3 (focusing electrode) voltage Vg3 4,0to 4,8 kV
Grid no. 2 voltage for a spot cut-off

voltage V. = 140 V Vg2 465t0 705V 1)
Cathode voltage for spot cut-off at ng =555V Vk 110to 165 V 2)
Luminance at the centre of the screen 3) L 170  cd/m?2

EQUIPMENT DESIGN VALUES (each gun if applicable), voltages with respect to gl
Valid for final accelerator voltages between 20 kV and 27,5 kV

Grid no. 3 (focusing electrode) voltage Vg3 16 to 19, 2% of final
accelerator voltage

Grid no. 2 voltage Vg2  see cut-off design chart

Cathode voltage for visual extinction
of focused spot Vk see cut-off design chart

Difference in cut-off voltage between
guns in any tube AVy lowest value is min.
75% of highest value

Grid no. 3 (focusing electrode) current Ig3 -5to+5 HA
Grid no. 2 current Ig2 -5to+5 pA
Grid no.1 current at Vi = 150 V Ig1 -5t0+5 pA

1y This range of ng has to be used when in circuit design fixed values for cut-off of the
three guns are used.

2y This range of Vi has to be used when in circuit design fixed values for ng of the three
guns are used.

3) Tube settings adjusted to produce white D (x = 0, 313, y =0, 329), focused raster,

current density 0,4 pA/cm2. See also Technical Note 065.
ll B105
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A66-510X

EQUIPMENT DESIGN VALUES (continued)

white
To produce white of the following D"
CIE co-ordinates : X 0,265 | 0,281 | 0,313
y 0,290 | 0,311 | 0,329
Percentage of total anode current
supplied by each gun (typical)
red gun 26, 4 30,6 41,2
green gun 34,3 35,4 32,2
blue gun 39,3 34,0 26,6
Ratio of anode currents min. 0, 60 0, 65 0,95
red gun to green gun av. 0,75 0, 85 1,30
max. 1,00 1,15 1,70
Ratio of anode currents min. 0,50 0, 65 1,15
red gun to blue gun av. 0, 65 0,90 1,55
max. 0, 90 1,20 2,05

LIMITING VALUES (each gun if applicable), voltages with respect to gl
(design maximum rating system unless otherwise specified)

max. 27,5 kv 1)2)3)
Final accelerator voltage Va, g5, g4 min. 20 kv 1)d)
Long term average current for three guns Iy max. 1000 pA S)
Grid no. 3 (focusing electrode) voltage Vg3 max. 6 kV
Grid no. 2 voltage Vg2 max. 1000 v
Cathode voltage, positive Vi max. 400 V
positive, operating cut-off Vg max. 200 V
negative -Vk max. 0ov
negative peak -Vkp max. 2V
Cathode to heater voltage, positive Vit max. 250 V
positive peak kap max. 300 v 1)
negative -Vt max. 135 Vv
negative peak _kap max. 180 V 1)

1y Absolute max. rating system.

ainn hal PO PO
2\ The X-ray doge rate remaing below the a acceptable valuc of 0,5 miR /i incasured wiih

1onlzat1on chamber when the tube is used within its limiting values.

Continued on the next page.
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A66-510X

REMARKS

With the high voltage used with this tube (max. 27,5 kV) internal flashovers may occur.
As a result of the new Soft-Flash technology these flashover currents are limited to

approx. 60 A offering higher set reliability, optimum circuit protection and component
savings.

Primary protective circuitry using spark gaps is still necessary to prevent tube damage.
The spark gaps should be connected according to the figure below.

o

O

CIRCUIT

7278373 L [ —

No other connections between the outer conductive coating and the chassis are permissible.
See also Technical Note 039.

During shipment and handling the tube should not be subjected to accelerations greater
than 35g in any direction.

CONTOUR GAUGE
2172
815974
9130 1
T~ R % | 1 |
| | T
1 4.8
62,186 ' 60
71,667 80,8
t }
127,976 — [ : \30 38,7
‘ l |
| 1
/ | -Ug 33’1:397[4’-
/ b

| | - Pag —»
' ‘ le— 53752 —]
e 105,167 ————

135,586

3y During adjustment on the production line this value is likely to be surpassed
considerably. It is therefore strongly recommended to first. make the necessary
adjustments for normal operation without picture tube.

4y Operation of the tube at lower voltages impairs the luminance and resolution.

5) 1500 LA permitted provided a current limiting circuit is used.
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A66-510X

BEAM CORRECTIONS

When the tube is used with the deflection unit AT 1080 the following corrections should be
applied:
Maximum required horizontal displacement of the electron beams with

respect to the phosphor stripes by the purifying magnet of the multi-

pole unit AT1081 1 45 pm

Static convergence deviations must be corrected by a static multi-pole
unit AT 1081 providing adjustable four-pole and six-pole fields centred
around the tube axis
Maximum required ccmpensation for static convergence
4-pole device: red to blue (in any direction) 6 mm
6-pole device: red and blue to green (in any direction) 3 mm

North-South raster shape correction circuitry is not required.

To obtain symmetrical shape for the horizontal lines at the upper
part and the lower part of the screen, the unit AT 1081 comprises
an additional dipole correction magnet giving a displacement of the
beam in the centre of the screen in vertical direction of maximum +5,5 mm

Maximum centring error in any direction after colour-purity, static
convergence, and horizontal centre line correction 5 mm

With respect to dynamic convergence the display system, consisting of picture tube
A66-510X and deflection unit AT 1080, is inherently self-converging. However, a small
systematic correction is required on the vertical axis and also small corrections should
be made to compensate for tolerances and asymmetries in the tube and deflection unit
combination (using a recommended circuit).

For this purpose two types of dynamic magnetic four-pole fields can be used. One is
generated by additional windings on the yoke ring of the deflection unit, and energized by
adjustable currents synchronized with scanning. The other type is generated by adjustable
balancing currents through the deflection coils.

Compensation to be provided by these corrections:

- horizontal red-to-blue distance at the ends of the

horizontal axis in opposite directions (line symmetry) 2) 0%+ 2 mm
- horizontal red-to-blue distance at the top of the

vertical axis (field symmetry top) 3y 3,5+ 1,5 mm
- horizontal red-to-blue distance at the bottom of

the vertical axis (field symmetry bottom) 3) 3,5+ 1,5 mm
-vertical red-to-blue distance at the ends of the

horizontal axis in ppposite directions (line balance) 4 0+1,5 mm
- vertical red-to-blue distance at the ends of the

vertical axis (field balance) 5) 0+1,2 mm

Notes see the next page.
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A66-510X

Notes
1y purity adjustment in vertical direction is not required.

2) This correction is made by feeding a sawtooth current of line frequency through the
additional four-pole windings on the deflection unit.

3) This correction is made by feeding a rectified sawtooth current of field frequency
through the additional four-pole windings on the deflection unit.

4) This correction is made by unbalancing the line deflection coil halves.

5) This correction is made by unbalancing the field deflection coil halves.

See also Technical Note 043.
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20AX Hi-Bri colour picture tube

AB66-510X
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A66-510X

Luminance in the centre of the screen as a function of Iota). Scanned area 518 mm x 390 mm.
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20AX Hi-Bri colour picture tube AB66-510X
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Simultaneous excitation of red, green and blue phosphor, measured in a tube, to produce white of
x = 0,313, y = 0,329. Exact shape of the peaks depends on the resolution of the measuring apparatus.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples made available

for evaluation. It does not form part of our data handbook system and
coes not necessarily imply that the device will go into production

A66-540X

30AX COLOUR PICTURE TUBE

® Automatic snap-in raster orientation ® 1100 deflection

® Push-on axial purity positioning ® Hi-Bri screen

® [nternal magneto-static beam alignment ® Pigmented phosphors: improved contrast

® Hi-Bi gun with quadrupole cathode lens ® Curved line mask
® In-line gun
e Standard 36,5 mm neck —
® Soft-Flash technology
® Slotted shadow mask optimized for minimum E

moire
® When combined with deflection unit AT1270 ® Fine pitch over entire screen
~ it forms a self-aligning, self-converging ® Quick-heating cathodes
assembly with low power consumption e Internal magnetic shield

e Reinforced envelope for push-through mounting

QUICK REFERENCE DATA

Deflection angle 1100

Face diagonal 66 cm

Overall length 42 cm

Neck diameter 36,5 mm

Heating 6,3V, 720 mA

Focusing hi-bi-potential
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A66-540X

ELECTRICAL DATA
Capacitances

. . . max. 2000 pF
final accelerator to external conductive coating Ca, gb, g4/m min. 1500 pF
final accelerator to metal rimband ) Ca, g5, g4/m’ 300 pF
grid 1 of a gun to all other electrodes
red gun Cg 1R 7 pF
green gun Cg1G 7 pF
blue gun Cq 1B 7 pF
cathodes of all guns (connected in parallel)
to all other electrodes Ck 12 pF
cathode of any gun to all other electrodes CkR- CkG: CkB 4 pF
grid 3 (focusing electrode) to all other electrodes Cg3 7 pF

Focusing hi-bi-potential
Deflection method magnetic
Deflection angles
diagonal 1100
horizontal 970
vertical 770
Heating: indirect by a.c. (preferably mains or line frequency) or d.c.
heater voltage V¢ 63 V*
heater current Is 720 mA
OPTICAL DATA
Screen metal-backed vertical phosphor
stripes
Screen finish satinized
Phosphor
red europium activated rare earth
green sulphide type
blue sulphide type
Centre-to-centre distance of identical
colour phosphor stripes 0,8 mm
Light transmission. of face glass 68%

* For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V. For
heating time as a function of source impedance see graph on the last page but one of this data sheet.
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30AX colour picture tube AB66-540X

DEVELOPMENT SAMPLE DATA

MECHANICAL DATA (see also the figures on the following pages)

Overall length 421,6 £+ 6 mm
Neck diameter 36,5 + 2)'3 mm
Bulb dimensions
diagonal max. 657,6 mm
width max. 556,4 mm
height max. 435,3 mm
Useful screen dimensions
diagonal min. 618 mm
horizontal axis min. 518 mm
vertical axis min. 390 mm
Net mass approx. 20 kg
Base 12-pin base IEC67-1-47a, type 2
Anode contact small cavity contact J1-21, IEC67-111-2
Mounting position anode contact on top
Handling

During shipment and handling the tube should not be subjected to accelerations greater than 359 in any
direction.

Notes to outline drawings on the following pages

1. This ridge can be used as an orientation for the deflection unit.
2. Configuration of outer conductive coating may be different, but will contain the contact area as
shown in the drawing.

3. To clean this area, wipe only with a soft lintless cloth.

4. The displacement of any lug with respect to the plane through the three other lugs is max. 2 mm.

5.  Minimum space to be reserved for mounting lug.

6. The position of the mounting screw in the cabinet must be within a circle of 9,5 mm diameter
drawn around the true geometrical positions, i.e. the corners of a rectangle of 549 mm x 422 mm.

7. Co-ordinates for radius R = 18,2 mm: x = 236,6 mm, y = 168,9 mm.

8. Distance from point z to any hardware.

9. Maximum dimensions in plane of lugs.

10. The socket for this base should not be rigidly mounted; it should have flexible leads and be allowed

to move freely. Bottom circumference of base will fall within a circle concentric with the tube
axis and having a diameter of 55 mm.
The mass of the mating socket with circuitry should not be more than 150 g.

11. Minimum distance between glass and rimband in plane of the apertures.

12. Centring bosses for deflection unit.
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30AX colour picture tube

A66-540X
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AB6-540X

MECHANICAL DATA (continued) ' go [+ 617.8min—
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30AX colour picture tube

A66-540X

Maximum cone contour
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tion naminal
distance from| 0°© 100 | 200 | 250 300 | 320 30| diag. |37° 30’ 400 | 45° | 500 | 60° | 700 | 80° | 90°
section 1
1 0 279,0 | 283,0 [ 295,4 | 305,2 | 318,0 | 325,4 {329,0| 327,5 |320,7(296,5|276,7 |248,3 |230,7|221,1 {218,0
2 75 276,4 |280,3 {292,5 {302,0{312,8 | 320,4 |323,1| 321,3 {314,8/292,5|273,5|245,6 |228,1|218,5 |215,5
3 17,56 273,4 {277,1 |288,2 | 296,2 | 304,8 | 308,7 |309,2| 307,0 {301,9|285,1{268,8|242,5|225,3(215,8 {212,8
4 275 268,8 {272,1 {281,5 287,4|292,7 | 294,3 |293,4| 291,3 [287,1|274,6|261,1(237,5|221,3]212,1 |209,1
5 375 262,3 ,265,1 {272,0 1275,7 | 277,9 | 2780 |276,4| 274,4 {27C,9|261,4|250,5|230,4|215,7|207,2 |204,3
6 475 254,0 |255,9 [260,0 | 261,4 | 261,2 | 260,2 [258,1| 256,2 |[253,2|245,8|237,4|221,1|208,5(201,0 |198,4
7 57,5 243,5|244,5 |245,3 |1 244,6 | 242,7 | 241,2 |238,8| 237,0 |234,4|228,5(222,1|209,6 |199,7]193,4 |191,3
8 67,5 230,1 1229,8 |227,8 |225,7 (2228 | 221,0 |218,6| 217,0 |214,8|210,1|205,3{196,2|188,9|184,3 {184,6
9 775 213,3(211,9 {207,8 | 204,9 [ 201,7 | 199,9 |197,7| 196,3 |194,5|190,9|187,4(181,2(176,4|173,4 [172,4
10 875 194,0 (191,4 |185,6 |182,3|1789 | 177,3 |175,4| 174,2 [172,8|170,1|167,8(164,3 (162,1{161,1 |161,0
1" 97,5 172,8 [168,1 |161,4 | 158,0 | 154,9 | 163,5 [152,0| 151,1 [150,0]148,2|146,9 [145,7 |146,0|147,3 |148,2
12 1075 142,1 1139,1 133,29 |1131,6 1129,4 | 1284 {127,5| 126,9 |126,3{125,4/124,9|125,2|126,9]129,5 |131,1
13 117,86 110,0 |110,0 {110,0 | 110,0 | 110,0 { 110,0 |110,0| 110.0 {110,0{110,0{110,0(110,0/110,0{110,0 |110,0
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A66-540X

RECOMMENDED OPERATING CONDITIONS (cathode drive)
The voltages are specified with respect to grid 1.

Final accelerator voltage Va, g5,94 25kV
Grid 3 (focusing electrode) voltage Vg3 6,5 to 7,45 kV
Grid 2 voltage for a spot cut-off
voltage Vi = 140 V Vg2 560 to 800 V
Cathode voltage for spot cut-off at Vgo = 680 V Vi 120 to 160 V
Luminance at the centre of the screen L 170 cd/m? note 1

EQUIPMENT DESIGN VALUES (each gun if applicable)
The values are valid for final accelerator voltages between 22,5 and 27,5 kV.
The voltages are specified with respect to grid 1.

Grid 3 (focusing electrode) voltage Vgg 26 to 29,8% of final
accelerator voltage

Difference in cut-off voltage between
guns in one tube AV lowest value is min. 80%
of highest value

Grid 3 (focusing electrode) current 193 —5to+5puA
Grid 2 current lgz —5 to + 5 uA
Grid 1 current at Vi = 140 V Ig1 -5 to+5uA

To produce white D, CIE co-ordinates x = 0,313, y = 0,329.
Percentage of the total anode current supplied by each gun (typical)

red gun 41,2%
green gun 32,2%
blue gun 26,6%
Ratio of anode current min. | av. | max.
red gun to green gun 0,95 (1,30{1,70
red gun to blue gun 1,15 11,65 12,05
Maximum centring error in any direction 5 mm
Notes
1. Tube settings adjusted to produce white D (x = 0,313, y = 0,329), focused raster, current density
0,4 uA/cm?.
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30AX colour picture tube AB6-540X

SAMPLE DATA

DEVELOPMEN |

LIMITING VALUES (each gun if applicable)
Design maximum rating system unless otherwise stated.

The voltages are specified with respect to grid 1.

max. 27,5 kV notes 1, 2, 3

Final accelerator voltage Va, g5, g4 min. 225 kV notes 1. 4
Long-term average current for three guns la max. 1000 pA note 5
Grid 3 (focusing electrode) voltage Vg3 max. 9 kV
Grid 2 voltage Vg2 max. 1200 V note 6
Cathode voltage

positive Vi max. 400 Vv

positive operating cut-off Vi max. 200 V

negative -V max. ov

negative peak _Vkp max. 2V
Cathode to heater voltage

positive Vs max. 250 V

positive peak kap max. 300 VvV note 1

negative =Vkf max. 135 V

negative peak =Vifp max. 180 V note 1

Notes

1.
2.

[« S Y

Absolute maximum rating system.
The X-ray dose rate remains below the acceptable value of 0,6 mR/h (36 pA/kg), measured with
ionization chamber when the tube is used within its limiting values.

. During adjustment on the production line this value is likely to be surpassed considerably. It is

therefore strongly recommended to first make the necessary adjustments for normal operation with-
out picture tube.

. Operation of the tube at lower voltages impairs the luminance, resolution and could impair convergence.
. 1500 nA permitted provided a current limiting circuit is used.
. During adjustment on the production line max. 1500 V is permitted.
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A66-540X

REMARKS

With the high voltage used with this tube (max. 27,5 kV) internal flashovers may occur. As a result of
the new Soft-Flash technology these flashover currents are limited to approx. 60 A offering higher set
reliability, optimum circuit protection and component savings.

Primary protective circuitry using spark gaps is still necessary to prevent tube damage. The spark gaps
should be connected according to the figure below.

CIRCUIT

|
I
|
}

]
LI}

7278373 l.. — e —

No other connections between the outer conductive coating and the chassis are permissible. Additional
information available on request.
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30AX colour picture tube

A66-540X

DEVELOPMENT SAMPLE DATA

1 0 7278431
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Typical cathode drive characteristic.
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Vg3 adjusted for focus

ng {each gun) adjusted to provide spot cut-off for V=140V
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7277407
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Simultaneous excitation of red, green and blue phosphor, measured in a tube, to produce white of
x = 0,313, y = 0,329. Exact shape of the peaks depends on the resolution of the measuring apparatus.

Colour co-ordinates: X y
red 0,630 0,340
green 0,315 0,600
blue 0,150 0,065
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30AX colour picture tube

A66-540X
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A66-540X

DEGAUSSING

The picture tube is provided with an internal magnetic shield. This shield and the shadow mask with
its suspension system may be provided with an automatic degaussing system, consisting of two coils
covering top and bottom cone parts.

For proper degaussing an intial magnetomotive force (m.m.f.) of 300 ampere-turns is required in each
of the coils. This m.m.f. has to be gradually decreased by appropriate circuitry. To prevent beam
landing disturbances by line-frequency currents induced in the degaussing coils, these coils should be
shunted by a capacitor of sufficiently high value. In the steady state, no significant m.m.f. should
remain in the coils (< 0,3 ampere-turns). To ease the mounting of the coils, the rimband is provided
with rectangular holes.

An example is given below.

7278642

Position of degaussing coils on the picture tube.

R
o ' _’;ﬁ
+1°
220V
or R degaussing coils
240V P 01uF= (Rg —349)
mains *t total =
o 7278639
Degaussing circuit using
dual PTC thermistor
2322 662 98009.
Data of each degaussing coil
Circumference 135 cm
Number of turns 60
Copper-wire diameter 0,4 mm
Aluminium-wire diameter 0,5 mm
Resistance 12
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A24-510W

TV PICTURE TUBE

24 cm (9 in), 909, rectangular direct vision picture tube with integral protection for
black and white TV. The 20 mm neck diameter ensures a low deflection energy.
A special feature of this tube is its short cathode-heating time.

QUICK REFERENCE DATA
Face diagonal 24  cm (9 in)
Deflection angle 90 deg
Overall length max. 227  mm
Neck diameter 20 mm
Heating 11V, 140 mA
Grid no. 2 voltage 130V
Final accelerator voltage 10 kV
Quick-heating cathode with a typical tube a
legible picture will appear
within 5 s.
SCREEN
Metal -backed phosphor
Luminescence white
Light transmission of face glass 53 %
Useful diagonal min. 228,6 mm
Useful width min. 198,4 mm
Useful height min. 149,2 mm
HEATING
Indirect by a.c. or d.c.; parallel supply
Heater voltage Ve 11 Vv
Heater current Ig 140 mA
Limits (Absolute max. rating system) of max 127 v 1)
r.m.s. heater voltage Vs .
min 9.3 V

For heating time as a function of source impedance see last page of this data sheet.

1) Measured during any 20 ms.
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A24-510W

MECHANICAL DATA Dimensions in mm

Notes are given after the drawings.
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A24-510W

72687751

f f 7268774
Mounting position : any
Net mass : approx. 1,8 kg
Base : JEDEC E7-91

The socket for this base should not be mounted rigidly, it should have flexible leads and
be allowed to move freely.
NOTES TO OUTLINE DRAWINGS

1. The reference line is determined by the plane of the upper edge of the flange of the
reference line gauge when the gauge is resting on the cone (Gauge D).

2. The configuration of the external conductive coating may be different, but covers the
contact area shown in the drawing.
The external conductive coating must be earthed.

3. End of guaranteed contour. The maximum neck and cone contour is given by the ref-
erence line gauge D.

4. This area must be kept clean.
5. Recessed cavity contact IEC 67-11I-2,

6. The rimband must be earthed.

- 228,6 =
198,4 =-
' 5,5 Q Q @r— 149,2 =
95 t [ — — — ﬁﬁ\
* ‘ 2t3 7276489
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A24-510wW

MAXIMUM CONE CONTOUR DRAWING Dimensions in mm
+—o——— 120,1 max --—»-<—~~——~»I o
- 387 -+ ) %,
@ - %
ST TS l 30
-1 ¢ 40°
4 < .
PN s! NP~
p N g,]
T
I
,’ } 60°
' -3
| i | 707
|
R N w0
2286 4 | 1 ' L] g
min Ml 23 a5 678 910 - it
. T T T T T T T
. ’
| : X
|
|
!
o
Vo
(.
\ | 72764901
\ A
Nom. Distance from centre (max. values)
Sec-|distance
tion {from
section 11 QO 100 | 200 300 | diag. | 40° 500 600 | 709 80° | 90°
10 87,5 20,5 20,5 20,5| 20,5/ 20,5| 20,5| 20,5 20,5/20,5/20,5/20,5
9 77,5 30,5 30,5{ 30,5 30,5 30,5| 30,5| 30,5| 30,5{30,5/|30,5/|30,5
8 67,5 40,5| 40,5| 40,5| 40,5| 40,5| 40,5| 40,5 40,5 |40,5(40,5]40,5
7 57,5 52,8| 52,9| 53,1| 53,5| 53,6| 53,4 53,0 52,5(52,1|51,9(52,0
6 47,5 64,8| 65,2 66,4| 67,8 67,9 67,7| 66,2 | 64,0(62,4|61,5]|61, 2
S 37,5 75,5( 76,2 78,1| 80,8| 81,2| 80,7 | 77,4 73,2|70,3|68,6(68,1
4 27,5 85,0| 86,0| 88,8| 93,6| 93,6| 92,7| 86,6 80,476,3]|73,973,2
3 17,5 93,6| 94,7| 98,1|104,1|105,3{103,7| 93,7 | 85,8 |80,6(77,7 (76,9
2z 7,5 |101,3(102,7(106,9|114,4|116,3[113,81 99,7 | 89,9 |83,6(80,3 (79, 3
1 0 104,71106,2|110,3|117,91120,0|117,2|102,0 | 91,4 |84,8|81,2 (80,3

Februarvy 1979 | ' C7



A24-510W

CAPACITANCES

Final accelerator to external conductive coating

Final accelerator to metal band
Cathode to all

Grid no.1 to all

FOCUSING electrostatic
DEFLECTION magnetic
Diagonal deflection angle 900
Horizontal deflection angle 820
Vertical deflection angle 67°
PICTURE CENTRING MAGNET

< 750
Ca, g3,g5/m - 300
Ca,g3,g5/m' 100
Ck 3
Cgl 7

pF
pF

pF
pF
pF

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Maximum distance between centre of field of this magnet and reference line: 55 mm.

TYPICAL OPERATING CONDITIONS

Cathode drive service

Voltages are specified with respect to grid no. 1
Final accelerator voltage

Focusing electrode voltage

Grid no. 2 voltage

Cathode voltage for visual extinction
of focused raster

Va,gB,gS 10
Vg4 0to 130
ng 130
VKR 30 to 50

KV
v b
v

A

1) Because of the flat focus characteristic it is sufficient to choose a focusing voltage

between 0 and +130 V (e.g. two taps; 0 V and 130 V).

The optimum focusing voltage of individual tubes may be between -100 V and +200 V.

o
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A24-510W

LIMITING VALUES (Design max. rating system)
Final accelerator voltage 7. 23, g5

<

Grid no. 4 voltage

positive Vg4

negative —Vg4
Grid no. 2 voltage Vg2
Catnode to grid no. 1 voltage

positive Vk/gl

positive peak Vk/glp

negative ~Vk/gl

negative peak ~Vk/glp
Cathode-to-heater voltage Vk/f

CIRCUIT DESIGN VALUES
Grid no. 4 current
positive Ig4
negative -1 g4
Grid no. 2 current
positive Ig2

negative ‘1g2

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater Rk/f
Impedance between cathode and heater Zk/f(SO Hz)
Grid no. 1 circuit resistance Rg1
Grid no. 1 circuit impedance Zgl(SO Hz)

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

500
200
200

200
400

200

25
25

w D
XV

< <

< < < < <

LA
pHA

HA
HA

1y The X -ray dose rate remains below the acceptable value of 0,5 mR/h, measured
with ionization chamber when the tube is used within its limiting values, according

to IEC 65.

2) Maximum pulse duration 22% of a cycle but max. 1,5 ms.

T Aahaiaswse 1077 ' ’
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A24-510W

7276483
Va,93,95=10kv
cathode drive

1600
la+g3+g5
(nA)
\
1200
\
\\
\
V92= 50V
130V
800 Y \\’ 100V
A
\
\
\
\ A\
\
A
N
N
N N
N
N
\\ N,
N
0 N
0 20 40 Vi/g1 (V) 60

Final accelerator current as a function of cathode voltage.
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A24-510W

7276484
V,.93,95=10kV
cathode drive
80
VKR
(V)
60
an
‘\'\“\:
0992
4 \\‘9\0 3
40 o
o
\o\‘“e( P
NG
20
0
80 120 160 Vg2 (V) 200
_OVKR =0,3x10°3
AV, 23,85 ’

Limits of cathode cut-off voltage as a function of grid no.2 voltage.
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A24-510W

7267894

12,5
- [T 1111
- measured under typical
g operating conditions
f’n 80°/c_:1
£ 10
g T
< 0,
® 50°%0
O
2
g L —
75 P 10 %%
|1
/r
> start
5 1
4+
/
25
0 50 100 150 200 250 300
Rsource (n)

Cathode heating time to attain a certain percentage of the cathode current at equilibrium

condition.
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A31-322W

TV PICTURE TUBE

31 cm (12 in), 909, rectangular direct vision picture tube with integral protection for black and white
TV. The 20 mm neck diameter ensures a low deflection energy. A special feature of this tube is its

short cathode heating time.

QUICK REFERENCE DATA

Face diagonal
Deflection angle

Overall length

Neck diameter

Heating

Grid 2 voltage

Final accelerator voltage
Quick heating cathode

31cm (12in)
90°

max. 280 mm
20 mm

11V, 140 mA
130 V

12 kV

with a typical tube a legible
picture will appear within5s

SCREEN

Metal-backed phosphor
Luminescence

Light transmission of face glass
Useful diagonal

Useful width

Useful height

HEATING

Indirect by a.c. or d.c.; parallel supply

Heater voltage Vs
Heater current If

Limits (Absolute max. rating system) of
r.m.s. heater voltage, measured in any 20 ms Vs

P4
white

50 %
min. 292,2 mm
min. 254,17 mm
min. 201,7 mm
11V
140 mA
max. 127 VvV
min. 93 V

For heating time as a function of source impedance see last page of this data sheet.

* This limit also applies during equipment warming-up. Use of the tube in a series heater chain is not

allowed.

November 1978 C13



A31-322W

MECHANICAL DATA Dimensions in mm

Notes are given after the drawings.
279 max

169,6

280

D) -
S

(8)

c14 November 1978\ (



TV picture tube A31-322W
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A31-322W

7278682

7778683

- 292,2 —=-

- 254,) =

e 201,7

11,3%15 X ’

| Q G? q S 1
a4 ¥ AV 1
EX R R — !
v |

T 7278684

a,93,95
70)g6 ./g«,t\m’mux
Y
£ f e
Mounting position any
Net mass approx. 2,9 kg
Base designation JEDEC E7-91

The socket for the base should not be rigidly mounted; it should have flexible leads and be allowed to
move freely.

Notes to outline drawings

1. The reference line is determined by the plane of the upper edae of the reference line gauge when the
gauge is resting on the cone (gauge D).
2. The configuration of the external conductive coating may be different but contains the contact area
shown in the drawing. The external conductive coating must be earthed.
3. End of guaranteed contour. The maximum neck and cone contour is given by the reference line
gauge D.
. This area must be kept clean.

Wit s Ammtans ICALT7 111N,
Recessed cavity contact 1ECS7-111-2

Cu

. The metal band must be earthed.

N o ;s

. Distance from reference point Z to any hardware.

C16
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TV picture tube

A31-322W

MAXIMUM CONE CONTOUR DRAWING

151 max
29,3 -

o 10
-~ 1r—5 "
c
AT =
R 3
aN s
g
®

23 4 5

910 111213

7278689

Dimensions in mm

Distance from centre (max. values)

Nom.
Sec- distance .
tion from
section 1 00 100 200 300 diag.
13 105,9 48,4 48,4 48,4 48,4 48,4
12 99 55,3 55,3 55,3 55,3 55,3
1 920 66,1 66,0 65,8 65,6 65,4
10 80 79,7 79,5 79,0 78,4 78,1«
9 70 91,8 92,0 92,1 91,8 91,4
8 60 102,3 103,0 104,2 104,8 104,5
7 50 11,8 12,8 115,1 17,1 117,2
[} 40 1204 | 1216 1249 128,6 129,3
5 30 128,2 129,6 133,7 139,1 140,6
4 20 135,0 136,5 141,3 148,3 150,8
3 10 140,0 141,7 146,8 154,9 158,1
2 5 140,9 142,6 147,9 156,0 159,2
1 0 1413 143,0 148,3 156,5 159,6

400
48,4
55,3
65,4
77.8
90,9

103,9

116,5

128,5

139,6

1494

156,3

167,3

157,6

500 600 700 800 900
484 48,4 484 48,4 484
55,3 55,3 55,3 55,3 55,3
65,3 65,3 65,3 65,4 65,4
773 76.9 76,6 76,5 76,4
89,6 87,9 86,2 84,9 84,3
101,4 978 | 944 918 90,9
1123 | 1065 | 1013 98,0 96,9
1221 | 1137 | 1073 | 1035 | 1023
1303 | 1199 | 1126 | 1084 | 1071
1369 | 1250 | 117,01 | 1126 | 1111
1415 128,7 120,3 115,6 1141
1424 | 1296 |°121,1 | 1164 | 1149
1427 | 1299 | 1215 | 1168 | 1153

November 1978
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A31-322W

CAPACITANCES
Final accelerator to external conductive coating

Final accelerator to metal band
Cathode to all
Gird 1 to all

FOCUSING

DEFLECTION

Diagonal deflection angle
Horizontal deflection angle
Vertical deflection angle

PICTURE CENTRING MAGNET

Ca, g3, g5/m
Ca, g3, g5/m’
Ck
Cq1

electrostatic

magnetic
900
830
650

<900 pF
>450 pF

150 pF
3 pF
7 pF

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe). Maximum
distance between centre of field of this magnet and reference line: 55 mm.

TYPICAL OPERATING CONDITIONS

Cathode drive service

Voltages are specified with respect to grid 1

Final accelerator voltage

Focusing electrode voltage

Grid 2 voltage

Cathode voltage for visual extinction of focused raster

Va, g3, g5
Vg4

ng

VKR

12 kV
0to130 V*
130 V
45t0 65 V

 Because ot the tlat tocus characteristic it is sufficient to choose a focusing voltage between 0 and
+ 130 V (e.g. two taps: 0 V and 130 V). The optimum focusing voltage of individual tuhes may be

between —100 and + 200 V.

cis
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TV picture tube

A31-322W

LIMITING VALUES (Design maximum rating system)

Voltages are specified with respect to grid 1 unless stated otherwise.

Final accelerator voltage
Grid 4 voltage
positive
negative
Grid 2 voltage
Cathode to grid 1 voltage
positive
positive peak
negative
negative peak
Cathode-to-heater voltage

CIRCUIT DESIGN VALUES

Grid 4 current
positive

negative

Grid 2 current
positive

negative

MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater
Impedance between cathode and heater
Grid 1 circuit resistance

Grid 1 circuit impedance

Va, g3, g5

Vg4
_Vg4
ng

Vi
Vkp
_..Vk
“Vkp
Vs

Ig4
..._194

|g2
—lg2

Ri/f
Zy /¢ (50 Hz)
Rg1
Zg1 (50 Hz)

max.
min.

max.
max.
max.

min.

max.
max.
max.
max.
max.

max.
max.

max.

max.

max.
max.
max.
max.

500
200

200
80

200
400

200

25
25

0,1
15
0,5

kv*

<< < <

V*'I'

<

MA
uA

HA
uA

mMQ
M
MQ
MQ

* The X-ray dose rate remains below the acceptable value of 0,5 mR/h, measured with ionization

chamber when the tube is used within its limiting values, according to |EC 65.
** Maximum pulse duration 22% of a cycle but max. 1,5 ms.

November 1978
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A31-322W

7272196

2000
\
Iu,g3,gS \
(pA) \
\
1500
\
\
\ \
\ \
\{ Vg2 = 150V
130V
1000 1\ \ 100V
A
AV
\
\
\
500 VEA
\
\ N
hN
\\
\ N -~
™~ ~
0 Py vy
0 20 80y (v) 60

Final accelerator current as a function of cathode voltage.
Cathode drive; V5 g3 g5 = 12 kV.
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TV picture tube A31-322W

72721951

80

Vkr &
(v) &<

60 S 4

\'\‘“’\ 7

40

20

0
80 120 160 Vgz (V) 200

Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3,g5 = 12 kV.
AVKR

_"'KR_ -93x10°
AVa,g3,95

November 1978 C21



A31-322W

7267894

12,5
= HEEEEE
-~ measured under typical
g operating conditions
* 80,%o
o
£ 10
L
o 50%
2 p
e —
o
75 ] 102
7
L=t
—
< start
fuont
5 e
1
el
25
0 50 100 150 200 250 300

RSOUTCQ (n)

Cathode heating time to attain a certain percentage of the cathode current at equilibrium condition.
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A3l1-410wW

TV PICTURE TUBE

31 cm (12in), 1100, rectangular direct vision picture tube with integral protection for
black and white TV. The 20 mm neck diameter ensures a low deflection energy.
A special feature of this tube is its short cathode heating time.

QUICK REFERENCE DATA

Face diagonal

Deflection angle

Overall length

Neck diameter

Heating

Grid no. 2 voltage

Final accelerator voltage

Quick heating cathode

31
110°

max. 233

250
12 to 15

with a typical tube a legible
picture will appear within 5 s.

cm (12 in)

kV

SCREEN
Metal -backed phosphor

Luminescence white

Light transmission of face glass ~ 50 %
Useful diagonal = 295 mm
Useful width E 257 mm
Useful height = 195 mm
HEATING

Indirect by a.c. or d.c.; parallel supply

Heater voltage Vf 11 v
Heater current 1f 140 mA
Limits (Absolute max. rating sys-tem) of max. 12,7 v .
r.m.s. heater voltage, measuredin any 20 ms Vf min. 9,3 v )

For heating time as a function of source impedance see last page of this data sheet.

*) This limit also applies during equipment warming-up. Use of the tube in a series

heater chain is not allowed,

November 1978
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A31-410W “

MECHANICAL DATA

otes are given after the drawings.
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A3l1-410wW

222max
2184
bu|b215'&
v
26 *
195
¢ 15,5
4
233
max
72687783
. b)
@60 min

e 2Q6 —Z e
[ — 257 —=—
-~ 196 —=—
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‘5”7’:

7268776
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A31-410W

72687751

f f 7268776 72687731

Mounti ng position : any
Net mass : approx. 2,8 kg.

Base : JEDEC E7-91

The socket for the base should not be rigidly mounted, it should have flexible leads and
be allowed to move freely.

NOTES TO OUTLINE DRAWINGS

1. The reference line is determined by the plane of the upper edge of the flange of the
reference line gauge when the gauge is resting on the cone. (Gauge G).

2. The configuration of the external conductive coating may be different but contains the
contact area shown in the drawing.
The external conductive coating must be earthed.

3. End of guaranteed contour. The maximum neck and cone contour is given by the
reference line gauge G.

4. This area must be kept clean.
Recessed cavity contact IEC 67-111-2.

6. The displacement of any lug with respect to the plane through the three other lugs is
max. 2 mm.

7. The mounting screws in the cabinet must be situated inside a circle of 7 mm diameter
drawn around the true geometrical positions, i.e. at the corners of a rectangle of
267,5 mm x 204,4 mm.

8. The metal band must be earthed.
Electrical contact between the metal band and the mounting lugs is guaranteed.

9. Distance from reference point Z to any hardware.

C26 ' ‘ | | June 1975



A3l1-410W

MAXIMUM CONE CONTOUR DRAWING

Dimensions in mm

233max
127 I
le—46.9—0 !
—»! |15 l
— |10 !
] 5 \\e
l Y
H &
I \
32°30
1 - ¢ 0N N\ a0e 250 200 100 0°
I,|| | \\ =0 40°
1 - HLUEN @
NN 6 w
/| N
o \ g
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Nom. Distance from centre ( max. values)
Sec- | distance
tion (L’Oln 0 (o) (4] o 0. 0 0 o o o (] 0 O
section 1 0 10 20° | 25 38" | 32°30'| diag. [37°30"| 40 45 507 | 60 70 80 90"
13 59.6 72.2| 72,0| 71,7{ 71.4| 71,2} 7,1 | 71,0 71,0 | 70.9| 70,8 | 70,7| 70,6] 70,7 | 70,8| 70,8
12 55 85,9| 85,6| 84,9| 84,4| 84,0| 83,8| 83,5| 83,3 | 83,1 82,7 | 82,4| 81,9| 81,6 81.5| 81,5
1 50 99.5( 99,4 98,9| 98,5 97,9| 97,5| 97,1| 96,8 | 96,3 | 95.4 | 94,4| 92,4| 90,7 | 89,5| 89,1
10 45 112,3]112,4 | 112,2{111,7]110,9 | 110,4 |109,7 | 109, 1 {108,3 | 106,6 |104,7| 100,9| 97,7 | 95,5| 94,7
9 10 121,3(121,3 [ 122,8 {122,9|122,4|121,9 {121,2 |120,5 [119,5 |117,1 |114,3] 108,61 103, 8 | 100,8| 99,7
8 35 127,91128,9 | 131,2 | 132,1|140,8 | 132,3 {131,7 [130,9 |129,7 {126,5 |122,7] 114,9 | 108, 8 | 105.0 | 103, 7
7 30 132,6(134,0 | 137,4 }139,3|147,2 | 141,2 1140,9 |140,2 [138,8 [134,6 {129,5| 119,7 [ 112,5 | 108,2 | 106, 8
6 25 136,0 | 137.5 | 141,7 | 144,4 | 151,6 | 148,3 [148.5 | 147,9 [146,5 |140,9 |134,3] 122,9|115,0 |110,5 109, 0
5 20 138,4 | 140,0 | 144,5 [ 147,8 [ 154,6 | 153,2 [153,7 |153,2 [151,7 |144,8 |137,1|124,7|116,5 |111,8] 110, 3
4 15 140,3 | 141,9 | 146,6 [ 150,2 | 156,5 | 156,6 |157,4 |156,9 1155,1 |147,1 |138,5| 125,4 [ 117,0 {112,3 | 110, 8
3 10 141,6 | 143,2 (148,0 | 151,8 | 154,6 [ 158,7 (1595 [159,0 [157,1 [148,5 [139,4 | 126,0 | 117,6 {112,9 | 111, 4
2 5 142,4 | 143,9 | 148,8 | 152,6 | 157,4 |159,5 |160,7 | 160,2 |158,2 {149, 4 |140, 1] 126,6 | 118,1 [113,4 | 111,9
1 0 1428 | 144,4 1149.3 | 153, 1 |157,9 [ 160, 2 |161,1 |160,6 |158.7 | 149.9 |140, 6] 127,1 | 118,5 |113.8 | 112,3
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A31-410W

CAPACITANCES

Final accelerator to external conductive coating
Final accelerator to metal band

Cathode to all

Grid no.1 to all

FOCUSING electrostatic
DEFLECTION magnetic
Diagonal deflection angle 110°
Horizontal deflection angle 99°
Vertical deflection angle 80°

PICTURE CENTRING MAGNET

C < 900 pF

a, g3, g5/m > 450 pF
Ca, g3, g5/m’ 150 pF
Ck 3 pF
Cgl 7 pF

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Maximum distance between centre of field of this magnet and reference line : 47 mm.

TYPICAL OPERATING CONDITIONS

Grid drive service

Final accelerator voltage

Focusing electrode voltage

Grid no. 2 voltage

Grid no. 1 voltage for visual extinction

of focused raster

Cathode drive service

Voltages are specified with respect to grid no.1
Final accelerator voltage

Focusing electrode voltage

Grid no. 2 voltage

Cathode voltage for visual extinction
of focused raster

)

Va,gs’gs 12 to 15
Vgs 0 to 350
Vg2 250
VGR -35 to -69

Va,g3, g5 12 to 15
A 0 to 350
Vg2 250
VKR. 32 to 58

kV
v 1y

Individual tubes will have optimum focus within this range. In general an acceptable
picture will be obtained with a fixed focus voltage.

[ 2]
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A3l1-410wW

LIMITING VALUES (Design max. rating system)

Final accelerator voltage
Grid No. 4 voltage
positive

negative
Grid No. 2 voltage

Grid No. 2 to grid No. 1 voltage

Cathode to grid No. 1 voltage
positive

positive peak
negative
negative peak

Cathode-to-heater voltage

CIRCUIT DESIGN VALUES

Grid No. 4 current
positive

negative

Grid No.2 current
positive

negative

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater

Impedance between cathode and heater

Grid No. 1 circuit resistance

Grid No. 1 circuit impedance

*) The X -ray dose rate remains below the acceptable value of 0,5 mR/h, measured

Va,g3,g5

g4

_Vg4

g2

VgZ/gl

Vk/gl

Vk/gip
“Vi/gl
~Vk/glp

Vk/f

I g4

_Ig4

_Igz

R/t
Zk/f (50 Hz)
Rgl
Zg (50 Hz)

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max,

max.

17

500
50

350
200

450

200
400

200

25
25

kV*)
kv

<<

\7

V**)

\7

with ionization chamber when the tube is used within its limiting values, according

to IEC 65.

**) Maximum pulse duration 22% of a cycle but max. 1,5 ms.
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Cathode heating time to attain a certain percentage of the cathode current at equilibrium
condition.
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A31-510W

TV PICTURE TUBE

31 cm (12 in), 110°, rectangular direct vision picture tube with integral protection for
black and white TV. The 20 mm neck diameter ensures a low deflection energy.
A special feature of this tube is its short cathode heating time.

QUICK REFERENCE DATA

Face diagonal 31 cm (12 in)

Deflection angle 110 ©

Overall length max. 233 mm

Neck diameter 20 mm

Heating 11V, 140 mA

Grid no. 2 voltage 130 AY

Final accelerator voltage 12 to 15 kV

Quick heating cathode . with a typical tube a

legible picture will appear
within 5 s.
SCREEN
Metal-backed phosphor
Luminescence white
Light transmission of face glass ~ 50 %
Useful diagonal > 295 mm
Useful width = 257 mm
Useful height > 195 mm
HEATING
Indirect by a.c. or d.c.; parallel supply
Heater voltage Vi 11 Vv
Heater current If 140 mA
Limits (Absolute max. rating system) of v max. 12,7 V¥*)
f

r.m.s. heater voltage min. 9,3 V

For heating time as a function of source impedance see last page of this data sheet.

*) This limit also applies during equipment warming-up. Use of the tube in a series
heater chain is not allowed.

' “ C35
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A31-510W

MECHANICAL DATA Dimensions in mm
Notes are given after the drawings.
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a,93,95

—
-
IS

70|94 @ /10°mux
— 1

72687751

72687730

f f 7268776

Mounting position : any

Net mass : approx. 2,8 kg
Base : JEDEC E7-91

The socket for this base should not be mounted rigidly, it should have flexible leads and
be allowed to move freely.
NOTES TO OUTLINE DRAWINGS

1. The reference line is determined by the plane of the upper edge of the flange of the
reference line gauge when the gauge is resting on the cone (Gauge G).

2. The configuration of the external conductive coating may be different, but covers the
contact area shown in the drawing.
The external conductive coating must be earthed.

3. End of guaranteed contour. The maximum neck and cone contour is given by the ref-
erence line gauge G.

4. This area must be kept clean.
5. Recessed cavity contact IEC 67-111-2.

6. The displacement of any lug with respect to the plane through the three other lugs is
max. 2 mm.

7. The mounting screws in the cabinet must be situated inside a circle of 7 mm diameter
drawn around the true geometrical positions, i.e. at the corners of a rectangle of
267,5 mm x 204, 4 mm.

8. Electrical contact between the metal band and the mounting lugs is guaranteed.

9. Distance from reference point Z to any hardware.
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MAXIMUM CONE CONTOUR DRAWING Dimensions in mm
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A31-510W

CAPACITANCES

Final elerator 'to external conductive coatin C < 900 pF
. maacce x g a,g3,85/m 5 450  pF

Final accelerator to metal band Ca,gS,gS/m' 150 pF

Cathode to all Ck 3 pF

Grid no. 1 to all Cgl 7 pF

FOCUSING electrostatic

DEFLECTION magnetic

Diagonal deflection angle 1100

Horizontal deflection angle 999

Vertical deflection angle 80°©

PICTURE CENTRING MAGNET

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Maximum distance between centre of field of this magnet and reference line: 47 mm.

TYPICAL OPERATING CONDITIONS

Cathode drive service

Voltages are specified with respect to grid no.1

Final accelerator voltage Va, g3,85 12 to 15 kv
Focusing electrode voltage ' Vgq 0to 130 V *)
Grid no.2 voltage ng 130V

Cathode voltage for visual extinction
of focused raster VKR 30 to 50 V

*) Because of the flat focus characteristic it is sufficient to choose a focusing voltage
between 0 and +130 V (e.g. two taps; OV and 130 V).
The optimum focusing voltage of individual tubes may be between -100 V and +200 V.
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A31-510W

LIMITING VALUES (Design max. rating system)

. kV*)
Final accelerator voltage Va,g3,g5

kv

max. 1
min.

NeREN|

Grid no. 4 voltage
max. 500 V

positive Vg4

negative 'Vg4 max. 200 V
Grid no. 2 voltage Vg2 max. 200 V
Cathode to grid no. 1 voltage

positive Vk/gl max. 200 V

positive peak Vk/glp max. 400 V**)

negative -Vk/gl max. 0 Vv

negative peak 'Vk/glp max. 2 vV
Cathode-to-heater voltage Vk/f max, 200 V

CIRCUIT DESIGN VALUES

Grid no. 4 current

positive Ig4 max. 25 pA

negative ~Ig4 max. 25 pA
Grid no. 2 current

positive Ig2 max. 5 pA

negative -Ig2 max. S pA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Rk /f max. 1 MQ
Impedance between cathode and heater Zk/f(S0Hz)max. 0.1 MQ
Grid no. 1 circuit resistance Rgi max. 1,5 M®Q
Grid no. 1 circuit impedance Zgl(SOHz)max. 0,5 MQ

*) The X-ray dose rate remains below the acceptable value of 0,5 mR/h, measured
with jonization chamber when the tube is used within its limiting values, according
to IEC 65.

**) Maximum pulse duration 22% of a cycle but max. 1,5 ms.

| | e
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A34-510W

TV PICTURE TUBE

34cm (14 in), 110°, rectangular direct vision picture tube with integral protection for
black and white TV. The 20 mm neck diameter ensures a low deflection energy.

A special feature of this tube is its short cathode heating time.

The tube is designed for "push through' application and is provided with four metal lugs
for mounting into a cabinet.

QUICK REFERENCE DATA
Face diagonal ’ 34 cm (14 in)
Deflection angle 110°
Overall length max. 247 mm
Neck diameter 20 mm
Heating 11V, 140 mA
Grid no. 2 voltage 130 A%
Final accelerator voltage 12to 15 kV
Quick heating cathode with a typical tube a legible
picture will appear within 5 s.

SCREEN
Metal-backed phosphor

Luminance white

Light transmission of face glass ~ 48 %

Useful diagonal = 322,3 mm

Useful width > 270, 2 mm

Useful height = 210, 7 mm

HEATING

Indirect by a.c. or d.c.

Heater voltage Vi 11 A%

Heater current Ig 140 mA

Limits (Absolute max. rating system) of r.m.s. .
heater voltage measured in any 20 ms Vi max. 12,7 v )

min. 9,3 \%

For heating time as a function of source impedance see last page of this data sheet.

*) This limit also applies during equipment warming-up. Use of the tube in a series
heater chain is not allowed.
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Mounting position : any

Netmass . approx. 3,2 kg
Base : JEDEC E7-91

The socket for this base should not be mounted rigidly it should have flexible leads and
be allowed to move freely.

NOTES TO OUTLINE DRAWINGS

1.

The reference line is determined by the plane of the upper edge of the flange of the
reference line gauge when the gauge is resting on the cone (gauge G).

. The configuration of the external conductive coating may be different, but covers the

contact area shown in the drawing.
The external conductive coating must be earthed.

. End of guaranteed contour. The maximum neck and cone contour is given by the

reference line gauge G.

. This area must be kept clean.
. Recessed cavity contact IEC67-111-2.

. The displacement of any lug with respect to the plane through the three other lugs is

max. 2 mm.

. The mounting screws in the cabinet must be situated inside a circle of 7 mm drawn

around the true geometrical positions i.e. at the corners of a rectangle of 290 mm x
226 mm.

Electrical contact between the metal band and mounting lugs is guaranteed.

. Distance from reference point Z to any hardware.
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MAXIMUM CONE CONTOUR DRAWING Dimensions in mm
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A34-510W

CAPACITANCES 900 .
. : . < p

Final accelerator to external conductive coatin C

. g a,g3,85/m 5450 pF
Final accelerator to metal band Ca, g3, g5 /m 200 DpF
Cathode to all Cx 3 pF
Grid no. 1 to all Cg1 7 ©pF
FOCUSING electrostatic
DEFLECTION magnetic
Diagonal deflection angle 1100
Horizontal deflection angle 1020
Vertical deflection angle 820

PICTURE CENTRING MAGNET

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Maximum distance between centre of field of this magnet and reference line: 47 mm.

TYPICAL OPERATING CONDITIONS

Voltages are specified with respect to grid no. 1.

Final accelerator voltage Va, g3,g5 12to 15 kV
Focusing electrode voltage Vg4 0to 130 V*)
Grid no. 2 voltage Vg2 130 V

Cathode voltage for visual extinction
of focused raster VKR 30to50 V

™) Because of the flat focus characteristic it is sufficient to choose a focusing voltage
between 0 V and +130 V (e. g. two taps, 0 V and 130 V).
The optimum focus voltage of individual tubes may be between -100 V and #+200 V.

C50
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A34-510W

LIMITING VALUES  (Design max. rating system)

_’Final accelerator voltage at I3 o3 o5 =0 Va, g3, g5 ;2?: 1; ];X*)
Grid no. 4 voltage,
positive Vg4 max. 500 V
negative Vg4 max. 200 V
Grid no. 2 voltage Vg2 max. 200 V
Cathode to grid no. 1 voltage,
positive Vk/gl max. 200 V
positive peak Vk/glp max. 400 V*¥)
negative -Vk/g1 max. 0 V
negative peak ~-Vk/glp max. 2 V
Cathode -to-heater voltage Vit max. 200 V
CIRCUIT DESIGN VALUES

Grid no. 4 current

positive . Igq max. 25 pA

negative =g max. 25 pA
Grid no. 2 current

positive Igz max. S5 HA

negative -lg2 max. 5 pA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Rk/f max. 1 MQ
Impedance between cathode and heater Zg/k(5S0Hz) max. 0,1 M@
Grid no. 1 circuit resistance Rgl1 max. 1,5 MQ
Grid no. 1 circuit impedance Zg1(50 Hz) max. 0,5 MQ

*) The X-~ray dose rate remains below the acceptable value of 0,5 mR/h, measured
with ionization chamber when the tube is used within its limiting values, according
to IEC 65.

*¥) Maximum pulse duration 22% of a cycle but max. 1,5 ms,
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A44-120W

TV PICTURE TUBE

44 cm (17 in), 1109, rectangular direct vision picture tube with integral protection for
black-and-white TV.

QUICK REFERENCE DATA
Face diagonal 44 cm
Deflection angle 1100
Overall length 284,5 mm
Neck diameter 28,6 mm
Heating 6,3V, 300 mA
Grid no. 2 voltage 400 Vv
Final accelerator voltage 20 kV
SCREEN
Metal-backed phosphor
Luminescence white
Light transmission of face glass ~ 48 %
Useful diagonal > 413 mm
Useful width = 346 mm
Useful height = 270 mm
HEATING
Indirect by a.c. or d.c.; series or parallel supply
Heater current If 300 mA
Heater voltage Vi 6,3V

If the tube is connected in a series heater chain the surge heater voltage must not exceed
an r.m.s. value of 9,5 V when the supply is switched on.
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Dimensions in mm

MECHANICAL DATA

Notes are given after the drawings.
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A44-120W

Dimensions in mm

diagonal
-~
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Mounting position: any
Base : neo eightar 7 pin JEDEC B7-208, B8H, IEC-67-1-31a

Net mass : approx. 6 kg

The bottom circumference of the base wafer will fall within a circle concentric with the
tube axis and having a diameter of 40 mm.
The socket for the base should not be rigidly mounted: it should have flexible leads and

[P JERE . S T
DT aliuwcel LU 11uve Liccuy,

C58 ‘ ' “ Novembher 1978



A44-120W

NOTES TO OUTLINE DRAWINGS

1.
2.

10.
11.

Small cavity contact IEC-67-111-2.

The metalrim-bandmust be earthed. The hole of 3 mm dia in each lug is provided
for this purpose.

. Spherical face-plate.

. End of guaranteed contour. The maximum contour from reference line towards

screen is given by the reference line gauge C (18, 13 mm).

. The configuration of the external conductive coating may be different but contains

the contact area as shown in the drawing.
The external conductive coating must be earthed.

. This area must be kept clean.
. Minimum space to be reserved for mounting lug.

. The mounting screws in the cabinet must be situated inside a circle of 7,5 mm

diameter drawn around the true geometrical positions i.e. at the corners of a
rectangle of 363,5 mm x 288,5 mm.

. The displacement of any lug with respect to the plane through the other three lugs

is max. 2 mm.
Max. curvatures of the outside rim-band are nominal bulb radius + 4 mm.

Distance from reference point Z to any hardware.
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MAXIMUM CONE CONTOUR DRAWING
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tion T B Short
1 128,0 60,0 | 60,0 60,0| 60,0 | 60,0 | 60,0| 60,0| 60,0| 60,0| 60,0 60,0| 60,0
2 117,3 95,2| 93,0 92,3| 92,1 92,1 92,3 | 92,6 93,1| 93,8| 94,6 | 94,9 95,1
3 107,3 118,1 [ 117,8 | 118,3 | 118,3 | 118,6 | 119,2 |117,8 | 117,7 | 117,2 | 115,5 | 113,3 | 111,2 | 109, 8
4 97,3 135,0 | 136,1 | 138,3 | 139,9 | 141,0 | 141,6 |141,1 |138,5|135,4 | 130,5 | 125,6 | 121,8 | 120, 8
5 87,3 149,5 | 151,1 | 155,1 | 159,1|161,3 | 162,0 |[161,5 | 157,5 | 151,0 | 142,0 | 135,8 | 130,8 | 129,5
6 77,3 162,5 | 164,0 | 168,8 | 176,0|179,0 | 179,5 |[178,0 | 173,5 | 163,4 | 150,8 | 143,3 | 138,3 | 136, 4
7 67,3 172,5 | 174,4 | 180,1 | 190,0 | 194,1 | 196,3 |194,9 | 186,8 | 174,5 | 159,1 | 149,3 | 143,9 | 141,7
8 57,3 179,7 | 183,1 | 189,3 | 201,1|207,4 | 210,9 |206,1 | 196,0| 182,8 | 165,5 | 154,0 | 147,9 | 145, 6
Cc60 H ||
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A44-120W

CAPACITANCES

Final accelerator to external
conductive coating

Final accelerator to metal band

Cathode to all

Grid no. 1to all

FOCUSING

DEFLECTION magnetic
Diagonal deflection angle
Horizontal deflection angle

Vertical deflection angle

PICTURE. CENTRING MAGNET

electrostatic

Ca,gS,gS/m
Ca,g3,g5/m’
Ck

Cgl

< 1300
700

200

pF
pF

pF
pF
pF

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).

Maximum distance between centre of field of this magnet and reference line: 57 mm.

TYPICAL OPERATING CONDITIONS

Grid drive service

Final accelerator voltage
Focusing electrode voltage

Grid no. 2 voltage

Grid no. 1 voltage for visual extinction

of focused raster

Cathode drive service

Voltages are specified with respect to grid no. 1

Final accelerator voltage
Focusing electrode voltage

Grid no. 2 voltage

Cathode voltage for visual extinction

of focused raster

Va,gB,gS

Va,g3,g5

g4
v g2

VKR

20
0 to 400
400

-40 to =77

20
0 to 400
400

36 to 66

kv
v b
Y

A%

KV
v b
v

v

1y Individual tubes will have optimum focus within this range. In general an acceptable
picture will be obtained with a fixed focus voltage.

Mav 1975 l I
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A44-120W

LIMITING VALUES (Design max. rating system)
max. 23 kV¥)

Final accelerator voltage at I, g3,g5 =0 Va,g3,g5 min 2 kv

Grid no. 4 voltage,
max. 1000 V

positive Vg4

negative -V g4 max. 500 V
Grid no. 2 voltage ng E?: ;gg X“*)
Grid no. 2 to grid no. 1 voltage ng /gl max. 850 V
Grid no. 1 voltage

positive Vg1 max. 0 Vv

positive peak Vglp max. 2V

negative Vgl max. 200 V

negative peak -Vg 1p max. 400 V**)
Cathode to heater voltage,

positive Vk/f max. 250 V

positive peak Vi /tp max. 300 V

negative -Vt max. 200 V

positive during equipment warm-up

period not exceeding 15 s Vit max. 450  VaweE)

*) The X -ray dose rate remains below the acceptable value of 0,5 mR/h, measured
with ionization chamber when the tube is used within its limiting values, according
to IEC 65.

**) Maximum pulse duration 22% of a cycle but maximum 1,5 ms.
TRy AL Vgl Jk = oV.

*%%¥) Between 15 s and 45 s after switching on a decrease in k/f voltage from 450 V to
250 V, linearly proportional with time, is permissible.

C62 ’ l " ] | Fehruarv 1977



A44-120W

CIRCUIT DESIGN VALUES

Grid no. 4 current,

positive Ig4 < 25 pA

negative ~lg4 < 25 pA
Grid no. 2 current,

positive Igz < 5 pA

negative ~Igo < 5 pA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Rk/f max. 1,0 M@
Impedance between cathode and heater Zy /f(SO Hz) max. 0,1 M
Grid no. 1 circuit resistance Rg1 max. 1,5 MQ
Grid no. 1 circuit impedance Zg1(50 Hz) max. 0,5 MQ —

May 1975 H H Cé3



A44-120wW

grid-drive |
Va,g3,95 = 20kV Ta+g3+g5

2000

1500

1TSS
IRRNI

1000

L
S

500

A

~80 Vg1 (V) -60 -40 =20 0

Final accelerator current as a function of grid no. 1 voltage
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A44-120W

7209407
HH-H cathode-drive
la+g3+g5 Va,g3,g5 = 20kV
(bA)
2500
2000
\
1500
\
\'2
1000 LAY
Q.
500
0
0 20 40 60 Vi (V) 80

Final accelerator current as a function of cathode voltage

May 1975 H “
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A44-120W
72094081
%0 grid-drive
-VGR Vq,g3’q5 =20kV
(V)
120
100
g
£
<
&
S
80 2
K§/
O}
Y
)
Aoé‘
60
"X
<
i3
<
40 \.°$
20 5
0 200 400 600 Vg2 (V) 800
AV,
—CR  _0,15x 103
AVa,g3,g5

Limits of grid No. 1 cut-off voltage as a function of grid no. 2 voltage
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A44-120wW
120 7209404;
t\:/athode - drésaekv '
a,33,g5 =
VKR inihe
(V)
100
RNg
S
80 &
QQ
N S
'O
S
60 S
Ky
"X
2
40 : 'S
! \0\" 1
20 :
00 200 400 600 ng(V 800
AVKR
—— = 0,15x 10-3
AVa,gB,gS 0,15x 10

Limits of cathode cut-off voltage as a function of grid no. 2 voltage
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A44-510W

TV PICTURE TUBE

44 cm (17 in), 1100, rectangular direct vision picture tube with integral protection for
black and white TV. The 20 mm neck diameter ensures a low deflection energy.

A special feature of this tube is its short cathode heating time.

The tube is designed for "push through" application and is provided with four metal lugs
for mounting into a cabinet.

QUICK REFERENCE DATA
Face diagonal 44 cm (17 in)
Deflection angle 1100
Overall length max. 288 mm
Neck diameter 20 mm
Heating 11V, 140 mA
Grid no. 2 voltage 130 V
Final accelerator voltage 12to 15 kV
Quick heating cathode with a typical tube a
legible picture will appear
within 5 s.
SCREEN
Metal-backed phosphor
Luminescence white
Light transmission of face glass ~ 48 %
Useful diagonal 2 413 mm
Useful width 2 346 mm
Useful height k4 270 mm
HEATING
Indirect by a.c. or d.c.
Heater voltage V¢ 11 Vv
Heater current If 140 mA
Limits (Absolute max. rating system) of
r.m.s. heater voltage measured in any max. 12,7 V%
20 ms Vg -
min. 9,3 V

For heating time as a function of source impedance see last page of this data sheet.

*) This limit also applies during equipment warming-up. Use of the tube in a series hea-
ter chain is not allowed.
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MECHANICAL DATA
Notes are given after the drawings.
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A44-510W

7268775.1

diagonal
-—

z

. P
-85

- 72708171

613 —=—
346 =
~ | — 270 —=
w2 @ | Q X
£ X =
312 Ty A\
P -
L]
942

Mounting position : any
Net mass

Base

: approx. 6 kg
: JEDEC E7-91

7270518

The socket for the base should not be mounted rigidly, it should have flexible leads and

be allowed to move freely.

C72 l ‘
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A44-510W

NOTES TO OUTLINE DRAWING

1.

N O W

10.
11.

The reference line is determined by the plane of the upper edge of the flange of the
reference line gauge when the gauge is resting on the cone (gauge G).

. The configuration of the external conductive coating may be different, but covers the

contact area shown in the drawing.
The external conductive coating must be earthed.

. End of guaranteed contour. The maximum neck and cone contour is given by the

reference line gauge G.

. This area must be kept clean.
. Recessed cavity contact IEG67-111 2.
. Minimum space to be reserved for mounting lug.

. The mounting screws in the cabinet must be situated inside a circle of 7,5 mm drawn

around the true geometrical positions i.e. at the corners of a rectangle of 363,5 mm
x 288,5 mm.

. The displacement of any lug with respect to the plane through the three other lugs is

max. 2 mm.

. The metal rim-band must be earthed. The hole of 3 mm dia in each lug is provided for

this purpose. Electrical contact between the metal band and mounting lugs is guaran-
teed.

Max. curvatures of the outside rim-band are: nominal bulb radius + 4 mm.

Distance from reference point Z to any hardware.

Tune 1075 I | I | C73



A44-510W
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Nom. Distance from centre (max values)

Sec- | distance

tion | from 0° | 10° | 20° | 25° | 30° |32°30'| diag. |37°30°| 40° | 45° | 50° | 60° | 70° | 80° | 90°
section 1
1 9 73,8 73,6 | 73,1| 72,9| 72,6| 72,5 | 72,3| 72.2| 72,1| 71,9 71,8| 71,7| 71,7| 71.8] 71,9

80 104,7(103,9 (102,1|101,0| 99,9 | 99,4 | 98,6 98,4| 98,0| 97,2| 96,5| 95,6| 95,2| 95,2| 95,3
70 123,91124,0123,8123,5|123,0 122,6 |122,0 121,8 | 121,2120,1 | 118,7 | 116,0 | 113,5 | 111,7 | 111,1
60 140,41 141,3 | 143,3 | 144,1 | 144,5 | 144,5 | 144,0 | 143,8 | 143,2 | 141,2 | 138,6 | 132,7 | 127,38 | 123,8 | 122,5
50 154,8 | 156,3 | 160, 3 | 162,5 | 164,3 | 164,9 |164,7 | 164,5 | 163,7 | 160,5 | 156,0 | 146,1 | 138,1 | 133, 2 | 131,5
40 166,9(168,9 | 174,5 | 178,1 [181,6 | 183,1 |183,4|183,2|182,1|177,2|170,2 | 156,6 | 146,6 | 140,8 | 138,9
30 176,8 1179,1|185,91190,9 | 196,3 | 198,9 (200,0 | 199,8 | 198,4 [191,2 | 181,2 [ 164,4 | 153,0 | 146,7 | 144, 6
20 184,11186,6 | 194,4|200,4 | 208,0 |212,0 |214,6 | 214,3 | 212,6 | 202,0 | 189,0 | 169,6 | 157, 4 | 150, 8 | 148, 6
10 188,6 | 191,2]199,3205,6 {213,9 |218,4 {221,3|221,2|219,2 |207,2 [ 193,1 |172,9 | 160, 4 | 153,6 | 151, 4
0 190,01 192,6 | 200,7 | 207,1 | 215,3 | 219,9 |222,7 | 222,5 I 220,5 1208, 6194, 4 I 174,1 ] 161,5 | 154,7 | 152,5

HNWBR AN ® e
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A44-510wW

CAPACITANCES

Final accelerator to external conductive coating

Final accelerator to metal rimband
L ]

Cathode to all

Grid no. 1 to all

FOCUSING electrostatic
DEFLECTION  magnetic

Diagonal deflection angle 1100
Horizontal deflection angle 980
Vertical deflection angle 790
PICTURE CENTRING MAGNET

<1300
Ca,g3,g5/m  _909

Ca, g3,g5/m’ 200
Cxk 3

pF

pF
pF
pF

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Maximum distance between centre of filed of this magnet and reference line: 47 mm.

TYPICAL OPERATING CONDITIONS

Cathode drive service

Voltages are specified with respect to grid no. 1
Final accelerator voltage

Focusing electrode voltage

Grid no. 2 voltage

Cathode voltage for visual extinction
of focused raster

Va, g3,g5 12 to 15
Vg4 0 to 130
Vg2 130
VKR 30 to 50

kv
V*
v

v

*) Because of the flat focus characteristic it is sufficient to choose a focusing voltage

between 0 V and +130 V (e.g. two taps, 0V and 130 V).

The optimum focus voltage of individual tubes may be between —100 V and +200 V.

February 1977 | ‘
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A44-510W

—

LIMITING VALUES (Design max. rating system)

Final accelerator voltage at Ia,g3,g5=0

Grid no. 4 voltage
Positive
Negative
Grid no. 2 voltage
Cathode to grid no. 1 voltage,
positive
positive peak
negative
negative peak
Cathode -to-heater voltage

CIRCUIT DESIGN VALUES

Grid no. 4 current
positive
negative

Grid no. 2 current
positive

negative

MAXIMUM CIRCUIT VALUES -
Resistance between cathode and heater
Impedance between cathode and heater

Grid no. 1 circuit resistance

>rid no. 1 impedance

Va,g3,g5

g4
_Vg4

Vg2 /k

Vk/gl

Vk/glp
~Vk/gl
~Vk/glp

Vise

Ig4
—Ig 4
Ig2
-1 g2

Ryt
Z¢ k(50 Hz)

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

17 kv*
9 KV
500 V
200 V
200 V
200 V
400 V**)
0 Vv
2 v
200 V
25 A
25 pA
5 pA
5 pA
1 MQ
0,1 MQ
1,5 MQ
n s A

U, o iVisd

*) The X -ray dose rate remains below the acceptable value of 0,5 mR/h, measured with
ionization chamher when the tube is used within its limiting values. according to

IEC 65.

**) Maximum pulse duration 22% of a cycle but max. 1,5 ms.

ol

[
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7267850
| HENEEEE
LITTTT1T
Vaga,gs =12kV 1]
1600 cathode drive -
Iu*rg3+95
(pA)
\
1200
AN\
800
Vg22150V
\ \\, 130 V
\ 100 V
\
'\
400
A\
N
N
N N
N
AN
N
0 -
0 20 40 Vk/g1(V) 60

Final accelerator current as a function of cathode voltage.
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Limits of cathode cut-off voltage as a function of grid no. 2 voitage.
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7267894

12,5
J [TT1111]
-~ measured under typical
E operating conditions
- 80°/
o
£ 10
b ]
5 50%
2 )
g // —T"
°, . A 10%
! 1
1
/r
/
L start
5 1|
1
//
2,5
0 50 100 150 200 250 300
RSOUYCE (n)

Cathode heating time to attain a certain percentage of the cathode current at equilibrium
condition.
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A44-520W

TV PICTURE TUBE

44 cm (17 in), 1100, rectangular direct vision picture tube with integral protection for
black and white TV. A special feature of this tube is its short cathode heating time.

QUICK REFERENCE DATA
Face diagonal 44 cm
Deflection angle 110°
Overall length max. 291 mm
Neck diameter 28, 6 mm
Heating 6,3V, 240 mA
Grid no. 2 voltage 130 v
Final accelerator voltage 20 kV
Quick heating cathode with a typical tube a
legible picture will appear
within 5 s.
SCREEN
Metal-backed phosphor
Luminescence white
Light transmission of face glass ~ 48 %
Useful diagonal 2 413 mm
Useful width 2 346 mm
Useful height 2 270 mm
HEATING
Indirect by a.c. or d.c.
Heater voltage V¢ 6,3V
Heater current I¢ 240 mA
Limits (Absolute max. rating syster'n) of Vs max. 7,3V%
r.m.s. heater voltage measured in any 20 ms min. 5,3V

For heating time as a function of source impedance see last page of this data sheet.

*) This limit also applies during equipment warming-up. Use of the tube in a series
heater chain is not allowed.

November 1978
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MECHANICAL DATA

Notes are given after the drawings.

w |



A44-520W

3057

—

—
NN N %!
N
N N
N .

130)‘?\\0
346™"

Il
I
bulb and screen dimensions

A

7

]

725

C83

ll

November 1978




A44-520W

diagonal
-0

30
- z
|
13"
min \RS
bow bt
*25 27
35 max
max 1 ‘
——ex—y
! 24
rzsaroas
.14 -

297
mas

7252703.6

g1 7270154
413 —=—
R 171 - Y=
e 270 ——
18x2 z
" RR
a2 AT N
P \ \
Y
-
9,4?t2 r 72527053
Mounting position: any
Base : neo eightar 7 pin JEDEC B7-208, B8H, IEC 67-1-31a
Net mass : approx. 6 kg

The bottom circumference of the base wafer will fall within a circle concentric with the
tube axis and having a diameter of 40 mm.

The socket for the base should not be rigidly mounted: it should have flexible leads and
be allowed to move freely.
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A44-520W

NOTES TO OUTLINE DRAWING

10.
11.

. Small cavity contact IEC 67-111-2.

. The metal rim-band must be earthed. The hole of 3 mm dia in each lug is provided

for this purpose.

. Spherical face-plate.

. End of guaranteed contour. The maximum contour from reference line towards

screen is given by the reference line gauge C (18, 13 mm).

. The configuration of the external conductive coating may be different but contains

the contact area as shown in the drawing.
The external conductive coating must be earthed.

. This area must be kept clean.
. Minimum space to be reserved for mounting lug.

. The mounting screws in the cabinet must be situated inside a circle of 7,5 mm

diameter drawn around the true geometrical positions i.e. at the corners of a
rectangle of 363,5 mm x 288,5 mm.

. The displacement of any lug with respect to the plane through the other three lugs

is max. 2 mm.
Max. curvatures ofthe outside rim-band are nominal bulb radius +4 mm.

Distance from reference point Z to any hardware.

June 1975 I l C85



A44-520W

MAXIMUM CONE CONTOUR DRAWING

146,3M

Dimensions in mm
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Distance from centre (max, values)
Sec- | Nom. distance | 0° 10° | 20° | 300 |33930"| 36°30" | 40° | 44° | 50° | 60° | 70° | 80° | 90°
tion | from point "Z" | Long Diagonal Short
r 128,0 60,0 | 60,0 | 60,0| 60,0/ 60,0 | 60,0 | 60,0| 60,0| 60,0| 60,0| 60,0 | 60,0]| 60,0
2 117,3 95,91 95,2 93,0 92,3 92,1 92,1 92,3 | 92,6 93,1| 93,8 94,6 | 94,9 95,1
3 107,3 118,1 | 117,8 | 118,3 | 118,3 [118,6 | 119,2 |117,8 |117,7|117,2 | 115,5 | 113,3 | 111,2 | 109,8
4 97,3 135,0 | 136,1 | 138,3 | 139,9|141,0 | 141,6 |141,1 |138,5]135,4|130,5 |125,6 | 121,8 | 120,8
5 87,3 149,5 | 151,1 | 155,1 | 159,1|161,3 | 162,0 |161,5 |157,5 | 151,0 | 142,0 | 135,8 | 130,8 | 129,5
6 77,3 162,5 | 164,0 | 168,8 | 176,0|179,0 | 179,5 |178,0|173,5|163,4 | 150,8 | 143,3 | 138,3 | 136, 4
7 67,3 172,5 | 174,4 | 180,1 | 190,0 | 194,1 | 196,3 [194,9 | 186,8 | 174,5 | 159,1 | 149,3 | 143,9 | 141,7
8 57,3 179,7 1 183,1 | 189,3 | 201,1 | 207,4 | 210,9 |206,1 |196,0 | 182,8 | 165,5 | 154,0 | 147,9 | 145, 6
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A44-520W

CAPACITANCES
Final accelerator to external 1300 F

conductive coating Ca,g3,g5/m > 700 gF
Final accelerator to metal band Ca,g.’i, g5/m' 200 pF
Cathode to all Ck 3 pF
Grid no. 1 to all Cgl 7 pF
FOCUSING electrostatic
DEFLECTION magnetic

Diagonal deflection angle 1100

Horizontal deflection angle 1000

Vertical deflection angle 830

PICTURE CENTRING MAGNET

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Maximum distance between centre of field of this magnet and reference line: 57 mm.

TYPICAL OPERATING CONDITIONS

Cathode drive service

Voltages are specified with respect to grid no. 1

Final accelerator voltage Va,g3,g5 20 kv
Focusing electrode voltage Vg4 0Oto 130 V l)
Grid no. 2 voltage ng 130 V

Cathode voltage for visual extinction .
of focused raster VKR 42t0 62 V

1y Because of the flat focus characteristic it is sufficient to choose a focusing voltage
between 0 and + 130 V (e.g. two taps, 0 V and 130 V).
The optimum focus voltage of individual tubes may be between —100 V and +200 V.

June 1975



A44-520wW

mn

LIMITING VALUES (Design max. rating system)
Final accelerator voltage at I o3 o5 =0 Va,g3,g5

Grid no. 4 voltage,

positive Vg4
negative Vg4
Grid no. 2 voltage ng

Cathode to grid no. 1 voltage,

positive Vk/gl

positive peak Vi /glp

negative ‘Vk/gl

negative peak -Vk /g lp
Cathode-to-heater voltage Vif
CIRCUIT DESIGN VALUES

Grid no. 4 current,

positive Ig 4
negative —Ig4
Grid no. 2 current,
positive Igo
negative ‘Ig2
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Ryt
Impedance between cathode and heater Zy /t (50 Hz)
Grid no. 1 circuit resistance Rg
Grid no. 1 circuit impedance Zgl (50 Hz)

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

23
12

1000
500

200
80

200
400

200

25
25

1,0
0,1
1,5
0,5

kV¥)
kv

55

=

MQ
MQ
MQ
MQ

*) The X -ray dose rate remains below the acceptable value of 0,5 mR/h, measured
with ionization chamber when the tube is used within its limiting values, according

to IEC 65.
**) At Vi o1 =0 V.

**%) Maximum pulse duration 22% of a cycle but maximum 1, 5 ms.

w
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7272196
2000
\
La,g3,95
(pA) \‘
\
1500 -1k
\
\
\t 1 Vo2 = 150V
130V
1000 -\ 100V
\[ 1\
\
A\
\
\
500 \
N
\ N
N
N\
N AN q
N -
T~
0 - . -

0 20 40y (v 60
Timal cnnnlamabasm Attswmnant aa o fiimatinn ~Af aathads valtaon
Ci1dl deCCTITLALUL CULLTLIL dD a 1uluL LVl Ul valuuuc vuilltaxc

Cathode drive Va, g3:85 = 20 kV

June 1975

| I

C89'
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Limits of cathode cut-off voltage as a function of grid no. 2 voltage
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Cathode heating time to attain a certain percentage of the cathode current at equilibrium

condition.
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A50-120w

TV PICTURE TUBE

50 cm (20 in), 1100, rectangular direct vision picture tube with integral protection for

black-and-white TV.

QUICK REFERENCE DATA

Face diagonal

Deflection angle
Overall length

Neck diameter

50 cm (20 in)

110°
312,5 mm

28,6 mm

Heating 6,3V, 300 mA
Grid no. 2 voltage 400 V
Final accelerator voitage 20 kV
SCREEN
Metal-backed phosphor
Luminescence white
Light transmission of face glass ~ 45 %
Useful diagonal > 473 mm
Useful width = 394 mm
Useful height 2 308 mm
HEATING
Indirect by a.c. or d.c.; series or parallel supply
Heater current I¢ 300 mA
Heater voltage Vi 6,3 Vv

If the tube is connected in a series heater chain the surge heater voltage must not exceed

an r.m.s. value of 9,5 V when the supply is switched on.

ebruary 1977
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MECHANICAL DATA

Notes are given after the drawings.

Dimensions in mm

C9%4 ||

|

November 1978



A50-120W

351maex
22 —

. bulb3415%2

9)

|
:
!
“aji\ , 4
- ”;) ~ &
| > &
1

130m

394.mn

" ® |

A — N

=

R17453

R3104

r1887

R2963

A\ N
.
N

\;\'5

308™

\\ bulb dimensions
\\ / |
\
\ ///
/

November 1978 1 ' ' l cos



A50-120W

i

diagonal
-—

f f 7268774

012£03
- .
>3-
- ’} T F —"/
©- :1o°mux T i_f./ 2
\t‘\t n?«?:) 35 125 - o
a,3,95 l e

7270156

7252946.2

7262948.3

Mounting position: any

Base : neo eightar 7 pin JEDEC B7-208, B8H, IEC67-1-31a

Net mass : approx. 8,5 kg

The bottom circumference of the base wafer will fall within a circle concentric with the
tube axis and having a diameter of 40 mm.

The socket for the base should not be rigidly mounted: it should have flexible leads and
be allowed to move freely.

C96 | | ’ | November 1978



A50-120W

NOTES TO OUTLINE DRAWINGS

10.
11.

. Small cavity contact IEC67-11I-2.

The metal rim-band must be earthed. The holes of 3mmdia in each lug are provided
for this purpose.

. Spherical face-plate.

. End of guaranteed contour. The maximum neck-and-cone contour is given by the

reference line gauge C (18, 13 mm).

. The configuration of the external conductive coating may be different but contains the

contact area as shown in the drawing.
The external conductive coating must be earthed.

. This area must be kept clean.

Minimum space to be reserved for mounting lug.

. The mounting screws in the cabinet must be situated inside a circle of 8 mm diam-

eter drawn around the true geometrical position i.e. at the corners of a rectangle of
414 mm x 331 mm.

. The displacement of any lug with respect to the plane through the other three lugs is

max. 2 mm.
Max. curvatures of the outside rim-band are: nominal bulb radius +4 mm.

Distance from reference point Z to any hardware.

Mav 1975 I ’ l | c97



A50-120W

MAXIMUM CONE CONTOUR DRAWING

Dimensions in mm
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A50-120W AS50-520W
Distance from centre (max. values)
Sec-| Nom distance | 0° 100 | 200 | 259 300 |32030'| 36° 30 400 | 450 | 500 | 600 | 700 | 800 | 900
tion |from point "Z" | Long Diagonal Short
1 157,2 69,0 69,0 69,0 69,0 63,0 69,0 69,0 69,01 65,0 69,0 69,0 69,0 69,0| 69,0
2 147,2 109,21 107,8 | 107, 1 | 106,4 | 106,0 | 105,9 | 105,5 | 105,0 |104,5|103,9 |102,8]102,6|102,8|103, 4
3 137,2 136,7 | 134,5|133,7 [133,0 | 132,3 | 131,8 | 130,7 |129,3(127,5[125,3 [121,9120,7|120,2 | 120,2
4 127,2 157,21 156,5 | 155,7 | 154,8 | 153,8 | 153,0 | 151,5 |150,0|147,5|144,7|138,7|134,9|133,4|132,5
5 117,2 174,21 174,0|174,4 | 174,3 | 173,4 | 172, 8 171,0 169, 3 [165,7 | 160, 8 [ 152,0| 146,5|143,7 | 142,3
6 107,2 185,8 | 186,3 | 188,4 (190,0 | 191,2 | 191,2 | 189,5 |186,7|181,7|174,7|163,2|156,0|151,7 |150, 4
7 97,2 194,51 195,7 | 202,2 | 203, 8 [ 206,9 [ 207,3 | 206,4 |203,5|196,4 |187,4|173,0|163,5|158,6 |156,9
8 87,2 201,7|203,8(210,2 {215,4 [220,6 {222,1| 222,2 |218,8|210,5|198,8|181,2|170,3|164,7 162,7
9 77,2 208,21210,6 |218,5 |224,8 (231,4 (234,8 | 236,5 |233,5(222,2|208,5|188,5|176,6|169,9 |167,9
10 67,2 213,11215,91225,2 |231,9 |239,8(244,3 | 248,5 |244,8/230,3/216,0|194,7|181,6|174,5|172,0
11 57,2 215,61219,0 |228,2 |235,4 | 244,5|249,6 | 253,7 |250,2(235,7(220,5|198,6|184,8(177,2|174,7
12 49,3 217,0)219,81229,31236,6 [246,0 [ 251,2 | 254,5 |251,7(237,2(222,0(199,6|185,6177,8175,7

Cco8
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A50-120w

CAPACITANCES

Final accelerator to external conductive coating

Final accelerator to metal band
Cathode to all

Grid no. 1 to all
FOCUSING electrostatic

DEFLECTION  magnetic

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

PICTURE CENTRING MAGNET

Ca, g3, gs/m

Ca, g3, g5/m’
Cx

Cgy

< 1500
> 1000

250

pF
pF

pF
pF
pF

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m{0 to 10 Oe).

Maximum distance between centre of field of this magnet and reference line: 57 mm.

TYPICAL OPERATING CONDITIONS

Grid drive service

Final accelerator voltage
Focusing electrode voltage
Grid no. 2 voltage

Grid no. 1 voltage for visual

extinction of focused raster

Cathode drive service

Voltages are specified with respect to grid no.1
Final accelerator voltage

Focusing electrode voltage

Grid no. 2 voltage

Cathode voltage for visual
extinction of focused raster

Va, g3. 85

2,83, 85

20
0 to 400
400

-40 to =77

20
0 to 400
400

36 to 66

kv
v *)

kv
v *)

*) Individual tubes will have optimum focus within this range. In general an acceptable

picture will be obtained with a fixed focus voltage.

February 1977 l I
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A50-120W

LIMITING VALUES (Design max. rating system)

—
Final accelerator voltage at Iy, gq, g5 =0

Grid no. 4 voltage
positive

negative
Grid no. 2 voltage

Grid no. 2 to grid no. 1 voltage

Grid no. 1 voltage,
positive

positive peak
negative
negative peak

Cathode-to-heater voltage.
positive

positive peak
negative

positive during equipment warm-up
period not exceeding 15 s

Veo/g1

g1
Vglp

Vg

—Vglp

Vk/t
Vi/fp
-Vk/t

Vik/f

max.
min.

max.

max.

max.
max.
max.

max.

23
12

1000
500

700
350

850

200
400

250
300
200

450

kv*)
19

V)

<

vt***)

*) The X -ray dose rate remains below the acceptable value of 0,5 mR/h, measured
with ionization chamber when the tube is used within its limiting values, according

to IEC 65,

**) Maximum pulse duration 22% of a cycle but maximum 1,5 ms.

***) At Vg'l/k =0V,

**%*) Between 15 s and 45 s after switching on a decrease in k/f voltage from 450 V to
250 V, linearly proportional with time, is permissible,

Cc100

February 1977



A50-120w

CIRCUIT DESIGN VALUES
Grid no. 4 current
positive Ig4 max. 25 pA
negative —Ig 4 max. 25 pA
Grid no. 2 current
positive Igo max. S HA
negative -lgy max. 5 pA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Ry /f max. 1,0 MQ
Impedance between cathode and heater Zy/£(50 Hz) max. 0,1 MQ
Grid no. 1 circuit resistance Rgp max. 1,5 MR
Grid no. 1 circuit impedance Zgl (50 Hz) max. 0,5 MQ
May 1975 H ” c101



A50-120W
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Final accelerator current as a function of grid no. 1 voltage
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A50-120W
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Final accelerator current as a function of cathode voltage
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A50-120W
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Limits of grid no. 1 cut-off voltage as a function of grid no.2 voltage
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A50-520W

TV PICTURE TUBE

50 cm (20 in), 1109, rectangular direct vision picture tube with integral protection for
black and white TV. A special feature of this tube is its short cathode heating time.

QUICK REFERENCE DATA

Face diagonal

Deflection angle

Overall length

Neck diameter

Heating

Grid no. 2 voltage

Final accelerator voltage

Quick heating cathode

50 cm
1100
max. 319 mm
28,6 mm
6,3V, 240 mA
130 v
20 kV
with a typical tube a
legible picture will appear
within 5 s.

SCREEN

Metal-backed phosphor
Luminescence

Light transmission of face glass
Useful diagonal

Useful width

Useful height

HEATING
Indirect by a.c. or d.c.
Heater voltage

Heater current

Limits (Absolute max. rating system) of
r.m.s. heater voltage measured in any 20 ms

white
~ 45 %
> 473 mm
> 394 mm
> 308 mm
Vg 6,3V
If 240 mA
v max. 7,3V %)
f min. 5,3V

For heating time as a function of source impedance see last page of this data sheet.

*) This limit also applies during equipment warming-up. Use of the tube in a series

heater chain it not allowed.

November 1978 l l
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A50-520W

351 max
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32 max
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bulb dimensions
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A50-520wW
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Mounting position: any
Base : neo eightar 7 pin JEDEC B7-208, B8H, IEC67-1-31a
Net mass : approx. 8,5 kg

The bottom circumference of the base wafer will fall within a circle concentric with the
tube axis and having a diameter of 40 mm.

c110 ” “ Time 1078



A50-520W

NOTES TO OUTLINE DRAWINGS

1.
2.

10.
11.

Small cavity contact IEC 67-111-2.

The metal rim-band must be earthed. The holes of 3 mm dia in each lugare provided
for this purpose.

. Spherical face plate.

. End of guaranteed contour. The maximum neck-and-cone contour is given by the

reference line gauge C (18,13 mm).

. The configuration of the external conductive coating may be different but contains the

the contact area as shown in the drawing.
The external conductive coating must be earthed.

. This area must be kept clean.

Minimum space to be reserved for mounting lug.

. The mounting screws in the cabinet must be situated inside a circle of 8 mm diameter

drawn around the true geometrical position i.e. at the corners of a rectangle of
414 mm x 331 mm.

The displacement of any lug with respect to the plane through the other three lugs is
max. 2 mm.

Max. curvatures of the outside rim-band are: nominal bulb radius + 4 mm.

Distance from reference point Z to any hardware.

June 1975 H “ cm



A50-520W

MAXIMUM CONE CONTOUR DRAWING
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A50-120W AS50-520W

Distance from centre (max. values)
Sec-| Nom distance 00 100 | 200 | 250 300 [32030'| 36° 30' 400 | 450 | 500 | 600 | 700 | 800 | 900
tion |from point "Z" | Long Diagonal Short
1 157,2 69,0 69,0| 69,0 69,0{ 69,0| 69,0 69,0 69,0( 69,0 69,0{ 69,0{ 69,0{ 69,0| 69,0
2 147,2 109,2 | 107,8 | 107,1 | 106,4 | 106,0 | 105,9 [ 105,5 | 105,0 (104,5|103,9|102,8(102,6|102,8]103,4
3 137,2 136,7 | 134,5|133,7 [ 133,0]132,3|131,8( 130,7 |129,3127,5]|125,3|121,9120,7|120,2|120,2
4 127,2 157,2 | 156,5 | 155,7 | 154,8 | 153,8 | 153,0 | 151,5 | 150,0 [147,5|144,7[138,7|134,9133,4|132,5
5 117,2 174,2 | 174,0 | 174,4 | 174,3 | 173,4 | 172,8 | 171,0 | 169,3{165,7|160,8|152,0]146,5143,7|142,3
6 107,2 185,8 | 186,3 | 188,4 | 190,0|191,2 | 191,2 | 189,5 | 186,7 |181,7|174,7|163,2|156,0]151,7|150,4
7 97,2 194,5 | 195,7{202,2 {203,8 {206,9 | 207,3 | 206,4 |203,5|196,4|187,4(173,0|163,5|158,6156,9
8 87,2 201,7|203,8{210,2 (215,4|220,6 |222,1 | 222,2 |218,8(210,5(198,8(181,2(170,3|164,7(162,7
9 77,2 208,2 1210,6 |218,5 |224,8|231,4|234,8 | 236,5 |233,5(222,2|208,5188,5(176,6|169,9 |167,9
10 67,2 213,1)215,9 |225,2 |231,9|239,8(244,3 | 248,5 |244,8(230,3|216,0(194,7|181,6(174,5|172,0
11 57,2 215,6 | 219,0 |228,2 [235,4 |244,5|249,6 | 253,7 |250,2|235,7|220,5|198,6|184,8|177,2|174,7
12 1 49.3 217 01219 g 17270 2 236,612‘.5,‘3 281,2 ) 204,05 | 251,7(237,2|222,U|199,0|185,6177,8|175,7

C112 February 1977



A50-520W

CAPACITANCES

i ; : < 1500 pF =
Final accelerator to external conductive coating Ca,g3,g5/m > 1000 pF
Final accelerator to metal band Ca,g3,g5/m' 250 ©pF
Cathode to all Ck 3 pF
Grid no. 1 to all Cg1 7 ©pF
FOCUSING electrostatic

DEFLECTION magnetic

Diagonal 1100

Horizontal deflection angle 980

Vertical deflection angle 810
PICTURE CENTRING MAGNET

Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe).
Maximum distance between centre of field of this magnet and reference line: 57 mm.

TYPICAL OPERATING CONDITIONS

Cathode drive service

Voltages are specified with respect to grid no. 1

Final accelerator voltage Va, 3,85 20 kv
Focusing electrode voltage Vg4 Oto 130 V*)
Grid no. 2 voltage Vg2 130 V

Cathode voltage for visual
extinction of focused raster VKR 42to062 V

*) Because of the flat focus characteristic it is sufficient to choose a focusing voltage
between 0 and + 130 V (e.g. two taps, 0 V and 130 V).
The optimum focus voltage of individual tubes may be between ~100 V and +200 V.

C113
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A50-520W

LIMITING VALUES (Design max. rating system)

Final accelerator voltage at I3 g3 g5 =0 Va,g3,g5 Inrllif ig iz*)
Grid no. 4 voltage
positive Vg4 max. 1000 V
negative -Vg4 max. 500 V
Grid no. 2 voltage Vg2 zif 228 X**)
Cathode to grid no. 1 voltage
positive Vk/gl max. 200 V
positive peak Vi/glp max. 400 V**¥)
negative -V /gl max. [V
negative peak -Vyg /glp max. 2 Vv
Cathode-to-heater voltage Vit max. 200 V
CIRCUIT DESIGN VALUES
Grid no. 4 current,
positive Iga max. 25 A
negative ~lg4 max. 25 pA
Grid no. 2 current,
positive Igo max. 5 pA
negative -Ig2 max. 5 pA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Rk/f max. 1,0 MQ
Impedance between cathode and heater Zy/f (SO Hz) max. 0,1 MQ
Grid no. 1 circuit resistance Rgl max. 1,5 MQ
Grid no. 1 impedance Zgl (50 Hz) max. 0,5 MQ

*) The X-ray dose rate remains below the acceptable value of 0,5 mR/h, measured
with jonization chamber when the tube is used within its limiting values, according
to IEC 65.

**) At Vgl/k =0V.

*#*) Maximum pulse duration 22% of a cycle but maximum 1,5 ms.
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Aé61-120W

TV PICTURE TUBE

61 cm (24 in), 110°, rectangular direct vision picture tube with integral protection
for black and white TV.

QUICK REFERENCE DATA

Face diagonal 61 cm (24 in)

Deflection angle 110°

Overall length max. 370 mm

Neck diameter 28,6 mm

Heating 6,3V, 300 mA

Grid no. 2 voltage 400 v

Final accelerator voltage 20 kV
CODEEN

Metal-backed phosphor

Luminescence white

Light transmission of face glass ~ 42%
Useful diagonal = 577,5 mm
Useful width z 481 mm
Useful height 2 375 mm
HEATING

Indirect by a.c. or d.c.; series or parallel supply

Heater current It 300 mA
Heater voltage Vg 6,3 v

If the tube is connected in a series heater chain the surge heater voltage must not
exceed an r.m.s. value of 9,5 V when the supply is switched on.

February 1977 ' l l l c119



A6l1-120W

MECHANICAL DATA

Notes are given after the drawings.

Dimensions in mm

520 max
bub 512,542

|
%@ ‘ Jnmo 3)
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P T =
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7
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| [#286T4Y
o |5286 g,

25245
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TZ00478.5

41gme
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72094782
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Aé6l-120W

7273231 25
f f 7268774 2 ”
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7270154
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TR

7273232 !
132

*2
Mounting position: any
Base : neo eightar 7 pin JEDEC B7-208, B8H, IEC-67-1-31a
Net mass . approx. 13,5 kg.

The bottom circumference of the base wafer will fall within a circle conc
the tube axis and having a diameter of 40 mm,

The socket for the base should not be rigidly mounted: it should have flexible leads
and be allowed to move freely.

entric with
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A61-120W

NOTES TO OUTLINE DRAWINGS

10.

11.

. Small cavity contact 1 E C -67-1II1-2,

. The metal rim-band must be earthed. The holes of 3 mm dia in each lug are pro-

vided for this purpose.

. Spherical face plate.

. End of guaranteed contour. The maximum contour from reference line towards

screen is given by the reference line gauge C (18, 13 mm).

. The configuration of the external conductive coating may be different but contains

the contact area as shown in the drawing.
The external conductive coating must be earthed.

. This area must be kept clean.

. Minimum space to be reserved for mounting lug.

The mounting screws in the cabinet must be situated inside a circle of 8 mm
diameter drawn around the true geometrical position; i.e. at the corners of a
rectangle of 496 x 392 mm.

. The displacement of any lug with respect to the plane through the other three

lugs is max. 2 mm.

The max. outer contour of the tube with the rim-band is determined by adding
5 mm to the nominal bulb dimensions.

Distance from reference point Z to any hardware.

June 1975 H ” Cc123



A6l1-120W

MAXIMUM CONE CONTOUR DRAWING

Dimensions in mm
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Nom.
Sec- | distance Distance from centre (max. values)
tion | from
section 1| 00 | 10° | 20| 25°| 30° | 32°30'| diag. | 37°30"| 40° | 45° | 50° | 60° | 70° | 80° | 90°
1 130 72,91 72,4 71,6 71,1| 70,7| 70,5 70,3( 70,3 | 70,2{ 70,1| 70,0( 70,2| 70,8| 71,5| 71,8
2 120 i04,4 102,06 99,4 57,8 96,5 96,0 | 95,2 95,1 | 94,7 | 94,2 94,0 94,5| 96,0 98,0| 99,3
3 110 134,3131,5{126,5|124,2{122,1|121,2 | 119,9{119,6 |119,0 | 118,0|117,4 | 117,4 | 118,7 { 120,7 | 122,0
4 100 160,4 | 157,1]151,1|148,1|145,3 | 144,1 | 142, 141,8 (140,8 | 139,1|137,9|136,7 |136,9|137,9|138,7
5 90 178,7 (176,9|172,9170,1| 167,5 | 166,1 | 164,0 | 163,5 |162,3 | 159,9 | 157,8 | 154,3 | 151,9 | 150,7 | 150, 3
6 80 193,31193,01191,4|189,9|187,8)| 186,6 | 184,4 | 183,4 |182,4 | 179,2|175,9|169,6 | 164,4 | 161,0 | 159, 8
7 70 205, 7 |206,5 [ 207,6 | 207,5 | 206, 4 | 205,5 | 203,4 | 202,8 | 201,1 | 196,9|192,2 | 182,7 | 174,8 | 169, 7 | 168,0
8 60 216,8 |212,5(222,1 (223,51 223,8 | 223,4 | 221,5(220,9 |218,9 | 213,6 | 207,2 | 194,3 | 183,9 | 177,6 | 175,4
9 50 226,9 |229,3|235,0238,1240,0|240,3 | 238,9 (238,2 [235,9 | 229,0(220,7 | 204,4 | 192,1 | 184,7 | 182, 3
10 40 236,0 (238,7 [246,3 | 250, 9 | 254,9 | 256, 1 | 255,4 | 254,7 |252,4 | 243,2(232,7|213,3 [ 199,3|191,2|188,6
11 30 243,7 | 246,8 | 255,9 | 262,0| 268, 1| 270,6 | 271,0|270,3 | 267,4 | 256,0 | 243, 1 | 220,8 | 205,7 | 197,1 | 194,3
12 20 250,0 |253,4 | 263,5 | 270,9 | 279,3 | 283,5 | 285,5 | 284,8 | 281,6 | 267,2 | 251,8 | 227,2 | 211,1 | 202,2 | 199, 4
13 10 255,0|258,5)269,3|277,7|288,1|293,9 | 298,0|297,6 |294,1 | 276,2 | 258,5 | 232, 1 | 215, 6 | 206,5 | 203, 6
14 0 258,5 |262,0(273,1]281,9(293,2(300,0 | 305,4|305,1 |301,5 | 281,6|262,7 | 235,6 |218,8 | 209, 6 | 206, 6
c124 February 1977



Aé6l1-120w

CAPACITANCES
Final accelerator to external

conductive coating Ca, g3, g5/m
Final accelerator to metal band Ca, g3,g5/m
Cathode to all C

Grid no.1 to all (¢}

k
gl
FOCUSING electrostatic
DEFLECTION magnetic

Diagonal deflection angle 110°

Horizontal deflection angle 98°

Vertical deflection angle 81°

PICTURE CENTRING MAGNET

< 2500 pF
1500 pF

! 350 pF =

5 pF
7 pF

Field intensity perpendicular to the tupe axis adjustable from 0 to 800 A/m (0 to 10 Oe).

Maximum distance between centre of field of this magnet and reference

TYPICAL OPERATING CONDITIONS

Grid drive service

Final accelerator voltage Va, g3, g5
Focusing electrode voltage Vg4
Grid no. 2 voltage ng

Grid no. 1 voltage for visual exinction
of focused raster VGR

Cathode drive service

Voltages are specified with respect to grid no.1

Final accelerator voltage \Y%

a, g3,g5
Focusing electrode voltage ' Vg4
Grid no. 2 voltage Vg2

Cathode voltage for visual extinction
of focused raster VKR

line: 57 mm.

20 kV
Oto 400 V*)
400 V
-40 to-77 V
20 kV
0to 400 V¥)
400 V
36to 66 V

*) Individual tubes will have optimum focus within this range. In general an accept-

able picture will be obtained with a fixed focus voltage.

February 1977 ’ l
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A61-120W

LIMITING VALUES (Design max. rating system)

Final accelerator voltage at Ia, g3,g5 =0 Va, g3, g5

Grid no. 4 voltage,

positive Vg4

negative -Vg4
Grid no. 2 voltage Vg2
Grid no. 2 to grid no.1 voltage Vg2/gl
Grid no. 1 voltage

positive Vgl

positive peak Vglp

negative -Vgl

negative peak -Vglp

Cathode-to-heater voltage,
positive Vk/f

positive peak Vk/fp
negative -Vk/f

positive during equipment warm-up
period not exceeding 15 s Vk/f

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

max.

23
12

1000
500

700
350

850

200
400

250
300
200

450

KV¥)
KV

V****)

*) The X-ray dose rate remains below the acceptable value of 0, 5 mR/h, measured
with ionization chamber when the tube is used within its limiting values, according

to IEC 65.

**) Maximum pulse duration 22% of a cycle but maximum 1,5 ms.

) At Vgi/k=0V.
seskdkeck

250 V, linearly proportional with time, is permissible.

) Between 15 s and 45 s after switching on a decrease in k/f voltage from 450 V to

c126 ”
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A61-120W

CIRCUIT DESIGN VALUES

Grid no. 4 current,

positive 1g4 max. 25 LA
negative -Ig4 max. 25 LA
Grid no. 2 current
positive 1g2 max. 5 LA
negative -1g2 max. 5 LA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Rk/f max. 1 MQ
Impedance between cathode and heater Zk/f(50 Hz) max. 0,1 MQ
Grid no. 1 circuit resistance Rgl max. 1,5 MQ
Grid no. 1 circuit impedance Zgl(50 Hz) max. 0,5 MR —
June 1975 | l l l C127



A61-120W

720940
11

grid-drive

1

111

Vq,g3,95 =20kV

la+g3+g5

(uA)

2500

2000

1500

S

mool/

3%
S

41000

500

~80 Vg1 (V) -60 -40

-20

Final accelerator current as a function of grid no. 1 voltage.
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A61-120W

7209407
H+H cathode-drive
la+g3+g5 Va,g3,g5 = 20kV
(pA)
2500
2000
1500 £k
\
AY £
\S
1000 N s
\5x >
av
500}
0. — —
0 20 40 60 Vi (V) 80

Final accelerator current as a function of cathode voltage.

June 1975 || H Cc129



A61-120W

72094053
%0 grid-drive
-VGR Va,ga’qs =20kV
)
120
100
R
S
~
<
&
3
80 S
K/
O
$
N
<~°@
60
Pl
S
<
e
40 o%
20 = -
0 200 400 600 Vg2 (V) 800
AVGR
=0,15 x 1073
AVa, g3, g5

Limits of grid no.1 cut-off voltage as a function of grid no. 2 voltage.
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Aé6l1-120wW

7209404
120 cathode -drive
Va,g3,95 = 20kV
VKR
(v)
100
é{v
N
80 é\'
Q
R
@e
'\.Ao
S
60 B
S
X
‘\.\&\
40 2
Lu
20
00 200 400 600 Vg?_(V) 800
AVkR
-3
=0,15X1
AV, g3,85 0

Limits of cathode cut-off voltage as a function of grid no. 2 voltage,
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A61-520W

TV PICTURE TUBE

61 cm (24 in), 1109, rectangular direct vision picture tube with integral protection for
black and white TV. A special feature of this tube is its short cathode heating time.

QUICK REFERENCE DATA
Face diagonal 61 cm
Deflection angle 1100
Overall length max. 370 mm
Neck diameter 28, 6 mm
Heating 6,3V, 240 mA
Grid no. 2 voltage 130V
Final accelerator voltage 20 kV
Quick heating cathode with a typical tube a
legible picture will appear
within 5 s.
SCREEN

Metal-backed phosphor

Luminescence white

Light transmission of face glass ~ 42 %

Useful diagonal > 577,5 mm

Useful width = 481 'mm

Useful height E 375 mm

HEATING

Indirect by a.c. or d.c.,

Heater voltage Vg 6,3V

Heater current If 240 mA

Limits (Absolute max. rating systexjn) of Ve mflx. 7,3V %)
r.m.s. heater voltage measured in any 20 ms min. 5,3V

For heating time as a function of source impedance see last page of this data sheet.

*) This limit also applies during equipment warming-up. Use of the tube in a series
heater chain is not allowed.
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A61-520W

MECHANICAL DATA Dimensions in mm

Notes are given after the drawings.

520 max
bub 512,542
03 A

T
| rjmoo 3

i
—ge° =

\ |
/4
o~

252145

(=13
&8
T reference Tine 4
gauge C
' +107
L 122867 6p

I 72086785

41gmex
392

12094782
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A61-520W

f £ 7288770

o a/é 10°
40 )g X - _10"max o7
I-J L0 35 125
a,93,g5
7270154

7273230

132 7273232
)

Mounting position : any

Base : neo eightar 7 pin JEDEC B7-208, B8H, IEC-67-1-31a
Net mass : approx. 13,5 kg
The bottom circumference of the base wafer will fall within a circle concentri

tube axis and having a diameter of 40 mm.
The socket for the base should not be rigidly mounted: it should have flexible leads and
be allowed to move freely.

C136 ” ” Temn 1072



A61-520W

NOTES TO OUTLINE DRAWINGS

10.

11,

. Small cavity contact IEC 67-1I1-2.

. The metal rim-band must be earthed. The holes of 3 mm dia in each lug are provided

for this purpose.

. Spherical face plate.

. End of guaranteed contour. The maximum contour from reference line towards

screen is given by the reference line gauge C (18, 13 mm).

. The configuration of the external conductive coating may be different but contains

the contact area as shown in the drawing.
The external conductive coating must be earthed.

. This area must be kept clean.
. Minimum space to be reserved for mounting lug.

. The mounting screws in the cabinet must be situated inside a circle of 8 mm dia-

meter drawn around the true geometrical position; i.e. at the corners of a rectangle
of 496 x 392 mm.

. The displacement of any lug with respect to the plane through the other three lugs is

max. 2 mm.

The max. outer contour of the tube with the rim-band is determined by adding
S mm to the nominal bulb dimensions.

Distance from reference point Z to any hardware.

June 1975 ” H 137



A61-520W

MAXIMUM CONE CONTOUR DRAWING

Dimensions in mm

212,7max -
L 645 30 |
20 |
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U 7209468.3
Nom. Distance from centre (max. values)
Sec- | distance S © ax. s
tion | from
section1| 0° | 10° | 20°| 25%°| 30° | 32°30'| diag. | 37°30'| 40° | 45° | 50° | 60° | 70° | 80° | 90°
1 130 72,91 72,4 7,6| 71,1} 70,7| 70,5 | 70,3| 70,3 | 70,2 | 70,1} 70,0| 70,2| 70,8| 71,5| 71,8
2 120 104,4(102,6 | 99,4 97,8 96,5| 96,0 95,2| 95,1 | 94,7 | 94,2| 94,0 94,5| 96,0| 98,0| 99,3
3 110 134,3|131,5126,5|124,2122,1|121,2 | 119,9119,6 |119,0 | 118,0 | 117,4 | 117,4|118,7 | 120,7 | 122,0
4 100 160,4 |157,11151,1 | 148,1|145,3 | 144,1 | 142,2|141,8 |140,8 | 139,1|137,9|136,7 | 136,9 | 137,9| 138,7
5 90 178,71176,9|172,9[170,1| 167,5) 166, 1 | 164,0|163,5 |162,3 | 159,9 | 157,8 | 154,3 | 151,9 | 150,7 | 150, 3
6 80 193,31193,0 | 191,4 | 189,9 | 187,8 | 186,6 | 184,4 | 183,4 |182,4 | 179,2|175,9|169,6 | 164,4 | 161,0 | 159, 8
7 70 205,7 | 206, 5 | 207, 6 | 207,5 | 206, 4 | 205,5 | 203,4 | 202,8 |201,1 | 196,9 | 192,2 | 182,7 | 174,8 | 169,7 | 168,0
8 60 216,8 (212,5(222,1223,5|223,8 | 223,4 | 221,5|220,9 |218,9 | 213,6 | 207,2 | 194,3 | 183,9 | 177,6 | 175, 4
9 50 226, 9 |229,3 |235,0238,1 | 240,0 | 240, 3 | 238,9 | 238,2 |235,9 | 229,0|220,7 | 204,4 | 192,1 | 184,7 | 182,3
10 40 236,0 |238,7 | 246,3 | 250,9 | 254,9 | 256, 1 | 255,4 | 254,7 |252,4 | 243,2|232,7 | 213,3|199,3 | 191,2 | 188, 6
11 30 243,7 |246,8 | 255,9 | 262,0 | 268,1 | 270,6 | 271,0 | 270,3 |267,4 | 256,0 | 243,1 | 220,8 | 205,7 | 197,1 | 194, 3
12 20 250,0 (253,4 | 263,5 | 270,9 | 279, 3 | 283,5 | 285,5 | 284,8 |281,6 | 267,2 | 251,8 | 227,2 | 211,1 | 202,2 | 199, 4
13 10 255,0258,5)269,3277,7 | 288,1|293,9 | 298,0 | 297,6 | 294,1 | 276,2 | 258,5 | 232,1 | 215, 6 | 206,5 | 203, 6
14 0 258,5 (262,0(273,1|281,9|293,2300,0 | 305,4|305,1 {301,5 | 281, 6 | 262,7 | 235,6 | 218, 8 | 209, 6 | 206, 6
C138
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A61-520W

CAPACITANCES

Final accelerator to external

<
conductive coating ) Ca» g3 25 /m N 2500 pF

1500 pF
Final accelerator to metal band Ca: g3» g5/m’ 350 pF
Cathode to all Ck 3 pF
Grid no.1 to all Cgy 7 pF

FOCUSING electrostatic

DEFLECTION magnetic
Diagonal deflection angle 110°
Horizontal deflection angle 980

Vertical deflection angle 810

PICTURE CENTRING MAGNET
Field intensity perpendicular to the tube axis adjustable from 0 to 800 A/m (0 to 10 Oe),

Maximum distance between centre of field of this magnet and reference line: 57 mm.

TYPICAL OPERATING CONDITIONS

Cathode drive service

Voltages are specified with respect to grid no. 1

Final accelerator voltage Vaigss gs 20 kV
Focusing electrode voltage Vgy 0to130 Vv 1)
Grid no. 2 voltage Vgo 130 V

Cathode voltage for visual extinction
of focused raster VKR 42to 62 V

1) Because of the flat focus characteristic it is suffient to choose a focusing voltage
between 0 and 130 V (e.g. two taps, 0 V and 130 V).
The optimum focus voltage of individual tubes may between —100 V and +200 V.

| | o
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A61-520wW

LIMITING VALUES (Design max. rating system)

_—’Final accelerator voltage at I, g3,g5=0 Va, g3, g5 Ei_): 212 llx*)
Grid no. 4 voltage,
positive Vg4 max. 1000 V
negative -Vg4 max. 500 V
Grid no. 2 voltage ng 2?;{ 228 Y,**)
Cathode to grid no. 1 voltage
positive Vk/gl max. 200 V
positive peak Vk /glp max. 400 VEEE)
negative -Vk/gl max. 0 Vv
negative peak ~Vk/g 1p max. 2 v
Cathode -to-heater voltage Ve max. 200 Vv
CIRCUIT DESIGN VALUES
Grid no. 4 current
positive Ig4 max. 25 pA
negative —Ig4» max. 25 pA
Grid no. 2 current
positive Iga max. 5 pA
negative -1 g2 max. 5 pA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater Rkse max. 1 MQ
Impedance between cathode and heater Zy/t (50 Hz) max. 0,1 MQ
Grid no. 1 circuit resistance Ro1 max. 1,5 MQ
Grid no. 1 circuit impedance Zgl (50 Hz) max. 0,5 MQ

*) The X-ray dose rate remains below the acceptable value of 0,5 mR/h, measured
with ionization chamber when the tube is used within its limiting values, according
to IEC 65.

**) At Vi /g1 =0 V.

*¥¥) Maximum pulse duration 22% of a cycle but maximum 1, 5 ms.

C140 ” || Tahwmiawe 1077



A61-520wW

7272196
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Final accelerator current as a function of cathode voltage.

Cathode drive Va,g3,g5 =20 kV

June 1975
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A61-520W
7272195
TTTTTTTT
LTI TTT1
:!: cathode drive
80 |- Vu,g3,95 =20kV
Vkr '
(V) " NV
(A
R
60 O
x:\q\c
- \'\“\-\?
<
4 \o"‘: .
40
20
0 6 200
80 120 80y
AV
— KR _0,75x 10-3
AVa,g3,g5

Limits of cathode cut-off voltage as a function of grid no.2 voltage,
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A61-520W

7272392

12,5
m measured under
E typical operating conditions
s 1
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Cathode heating time to attain a certain percentage of the cathode current at equilibrium

condition.
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M24-300 SERIES

900 deflection angle

20 mm neck diameter
white or green phosphor
integral protection

QUICK REFERENCE DATA

MONITOR TUBES

24 cm (9 in) face diagonal; rectangular glass

Deflection angle

Face diagonal

Overall length

Neck diameter
Heating

Grid 2 voltage

Anode voltage
Quick-heating cathode

90°

24 cm (9in)
max. 227 mm*
20 mm

11 V/140 mA
130V

12 to 15 kV

with a typical tube a
legible picture will
appear within bs

APPLICATION

These monitor tubes are used for information display and data terminals, e.g. in video monitoring
equipment, computer terminals, word processors.

The tubes are supplied with different screen phosphors: white (W) or green (GH and GR). They are
available with anti-reflective bonded face-plate.

The tubes can be supplied with additional deflection unit.

AVAILABLE VERSIONS

versions without versions with
earthing strip earthing strip
monitor tubes M24 - 300W M24 - 304W
without anti-reflective face-plate M24 - 300GH M24 - 304GH
without lugs M24 - 300GR M24 - 304GR
monitor tubes M24 - 301w M24 - 305W
with anti-reflective face-plate M24 - 301GH M24 - 305GH
without lugs M24 - 301GR M24 - 305GR
monitor tubes M24 - 302W
without anti-reflective face-plate M24 - 302GH
with lugs M24 - 302GR
monitor tubes M24 - 303W
with anti-reflective face-plate M24 - 303GH
with lugs M24 - 303GR

* If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.

April 1979 D3



M24-300 SERIES

ELECTRICAL DATA

Focusing method electrostatic
Deflection method magnetic
Deflection angles
diagonal approx. 900
horizontal approx. 820
vertical approx. 67°
Direct interelectrode capacitances
cathode to all other electrodes approx. 3 pF
grid 1 to all other electrodes approx. 7 pF
External conductive coating to anode max. 750 pF
min. 300 pF
Heater voltage 1MV
Heater current at 11 V 140 mA

OPTICAL DATA

Phosphor number W, GH and GR (P4, P31
and P39 respectively,
according to JEDEC)

Light transmission at centre

_:_ of screen approx. 53%
— of screen with anti-reflective face-plate approx. 32%
PICTURE CENTRING MAGNET
Field intensity perpendicular to the tube axis is adjustable from O to 800 A/m. Maximum distance
between centre of field of this magnet and reference line is 47 mm.
D4 April 1979



Monitor tubes

M24-300 SERIES

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length max. 227 mm *
Greatest dimensions of tube

diagonal 247 mm

width 216 mm

height 167 mm
Minimum useful screen dimensions (projected)

diagonal 228 mm

horizontal axis 198 mm

vertical axis 149 mm

area 285 cm?

Recommended useful screen dimensions for
alpha-numeric display

diagonal 210 mm
horizontal axis 168 mm
vertical axis 126 mm
Implosion protection T-band and/or anti-reflective face-plate
Bulb EIA-J240A1
Bulb contact designation IEC67-111-2; JEDEC J1-21
Base designation JEDEC E7-91
Basing 7GR
Mass, without anti-reflective face-plate approx. 1,8 kg

RATINGS (Absolute Maximum System); cathode drive

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage max. 17 kv
min. 9 kV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 200 Vv **
Cathode voltage
negative bias value max. ov
negative peak value max. 2V
positive bias value max. 200 Vv
positive peak value max. 400 Vv
Heater voltage max. 12,7 V ***
min. 9,3 V ***
Cathode-to-heater voltage max. 200 Vv

* If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.
For alpha-numeric display, i.e. low beam current (< 200 uA), improved sharpness can be

* %

obtained by increasing grid 2 voltage to max. 400 V.

*** For maximum cathode life it is recommended that the heater supply be regulated at 11 V.

April 1979



M24-300 SERIES

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 pA

negative max. 25 uA
Grid 2 current

positive max. 5 uA

negative max. 5 uA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 15 MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS; cathode drive
Voltages are specified with respect to grid 1.

Anode voltage 12 to 15 kV
Grid 4 (focusing electrode) voltage 0to 130V
Grid 2 voltage 130V *
‘Cathode cut-off voltage 451065V **

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings. See curves on the opposite page.

*  For alpha-numeric display, i.e. low beam current (< 200 uA), improved sharpness can be

obtained by increasing grid 2 voltage to max. 400 V.
** Visual extinction of focused raster.

D6 April 1979



Monitor tubes

M24-300 SERIES
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M24-300 SERIES
3000 7278719.1
|a,g3,95
(uA)
2500
2000
\
1500 “ X
1A\
= 1000 \\ \ \
= \ \
- \ \
\ \‘ Vg2 =T
\ 9 |
600 \ N300V N400V —
A\ 200V] [N AN
NNEA N AN h
100 VN NG
0 [ [ ‘\ \'\ ‘\'\ ‘\‘
0 25 50 75 Vk(V) 100

Anode current as a function of cathode voltage.
Cathode drive; V5 g3 g5 = 15 kV.
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Monitor tubes

M24-300 SERIES

7278720.1
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Anode current as a function of grid 1 voltage.
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M24-300 SERIES

72721951
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Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; Vg g3 g5 = 15 kV.
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Monitor tubes

M24-300 SERIES
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M24-300 SERIES

DIMENSIONAL DATA 216 max D*imensions in mm
— 5| "
T
R690 19 4

i
i
| [}
: 82° ) |
' 4380

/ %/\
60 min
]
227 ., / (2) 26 max
ma 13
reference line [} 4
7278232.2
20_0'_5
230 max
l 212 1
178 160 A |

7278235

(1) If an anti-reflective face-plate is
present, this dimension has to
be increased by approx. 5,5 mm.
(2) End of guaranteed contour.

D12 April 1979



Monitor tubes M24-3OO SER'ES
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Monitor tubes

J L M24-300 SERIES

f f 7268774

- 228 —

-

27,5
A
|
1,0 —
Iy
7278230.1
a,93,95 /
— A TS
@ 10°max ™ (]
\\} 15205 8202 ) :
L
72782294 . %
72687751
228 —=
198 —=
149 —=

KRR —

reference line

- @G9I5Smin —»

- Ne———
A I

72764891
2,3 -

-~—— 8505 —
<— 253,85 —»
90°
t Il +
45°%5" y 13005

detail A

(1) 1f an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,6 mm.

25
RIS +005

|
{ v, v o
T 65
Vo ° ¢ +0,1
‘\L§,s +30° |
| .
1 { 7278231
+0,07

20,8 _ 0.00

[ Reference line gauge.
+! 35+0,5 l=
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M24-300 SERIES

Maximum cone contour

120,1 max

/

reference line

VY

7276490.1

Nom. Distance from centre (max. values)
Sec- | distance

tion | from
section 1| 00 100 | 209 | 30° |diag. | 400 | 500 |60° | 700 | 80° | 90°

—_

SNWHhOTON®OOO

87,5 205| 205} 205| 205| 205 | 205 | 205|205 |20,5 |20,5 |20,5
77,5 305| 305 305 305| 305 305 | 30,6305 |305 305 |305
67,5 405 | 405 | 405 | 405| 405 | 40,5 | 405|405 |405 40,5 |405
57,5 528 | 529 | 53,1 | 535 | 53,6 | 53,4 | 530|525 |52,1 |519 |52,0
475 | 648 | 652 | 664 | 678| 679 | 67,7 | 662|640 |624 |[615 |61,2
37,5 755| 76,2| 78,1| 80,8 | 81,2| 80,7 | 77,4732 | 70,3 | 68,6 | 68,1
27,5 850| 86,0 888 | 936 | 936 | 92,7 | 86,6 (804 |76,3 |739 |732
17,5 93,6 | 94,7 | 98,1 |104,1|105,3 {103,7 | 93,7 |858 80,6 |77,7 | 769

7,5 |101,3|102,7 |106,9 |114,4|116,3 {1138 | 99,7 |89,9 |83,6 |803 | 79,3

0 104,7 |106,2 |1 110,3 ({117,9 | 120,0 | 117,2 [ 102,0 |91,4 | 84,8 | 81,2 | 80,3
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M31-310 SERIES

1100 deflection angle

28,6 mm neck diameter

integral implosion protection

QUICK REFERENCE DATA

white or green screen phosphor

MONITOR TUBES

31cm (12 in) face diagonal; rectangular glass

Deflection angle
Face diagonal
Overall length
Neck diameter
Heating

Grid 2 voltage
Anode voltage

1100

31cm (12 in)
max. 241 mm*
28,6 mm

6,3 V/300 mA
400 to 700 V
14 to 17 kV

APPLICATION

These monitor tubes are used for information display and data terminals, e.g. video monitoring
equipment, computer terminals, word processors.

The tubes are supplied with different screen phosphors: white (W) or green (GH and GR). They are
available with anti-reflective bonded face-plate.

The tubes can be supplied with additional deflection unit.

AVAILABLE VERSIONS

monitor tubes M31-312W M31-314W
without anti-reflective face-plate M31-312GH | M31-314GH
with lugs M31-312GR | M31-314GR
monitor tubes M31-313W M31-315W
with anti-reflective face-plate M31-313GH | M31-315GH
with lugs M31-313GR | M31-315GR

The differences between the tubes of the two columns of the table above, can be found in Dimensional

Data.

* If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.
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M31-310 SERIES.

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Direct interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

External conductive coating to anode

Heater voltage
Heater current at 6,3 V

OPTICAL DATA
Phosphor number

Light transmission at centre

electrostatic
magnetic

approx. 1100
approx. 980
approx. 810

approx. 5 pF
approx. 7 pF

max. 900 pF
min. 450 pF

6,3V
300 mA

W, GH and GR (P4, P31

» and P39 respectively,

according to JEDEC)

E of screen approx. 50%
E of screen with anti-reflective face-plate approx. 30%
PICTURE CENTRING MAGNET
Field intensity perpendicular to the tube axis is adjustable from O to 800 A/m.
Maximum distance between centre of field of this magnet and reference line is 57 mm.
D18 April 1979



Monitor tubes M31‘310 SER'ES

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length max. 241 mm*
Greatest dimensions of tube

diagonal 321 mm

width 283 mm

height 222 mm
Minimum useful screen dimensions (projected)

diagonal 295 mm

horizontal axis 257 mm

vertical axis 195 mm

area 501 cm?

Recommended useful screen dimensions for
alpha-numeric display

diagonal 270 mm

horizontal axis 216 mm

vertical axis 162 mm
Implosion protection T-band and/or anti reflective

face-plate

Bulb J99A1
Bulb contact designation IEC67-111-2; JEDEC J1-21
Base designation IEC67-1-31a; JEDEC B7-208
Basing 8HR
Mass, without anti-reflective face-plate approx. 2,8 kg

RATINGS (Absolute Maximum System); cathode drive
Unless otherwise specified voltage values are positive and measured with respect to grid 1.

max. 19 kV
Anode voltage min. 12 kV
Grid 4 (focusing electrode) voltage —500 to + 1000 V
Grid 2 voltage max. 700 V**
Cathode voltage
negative bias value max. 0OV
negative peak value max. 2V
positive bias value max. 150 V
positive peak value max. 400 V
* ¥ *
| max. 7,3V
Heater voltage min. 5.3 \V***
Cathode-to-heater voltage max. 250 V

If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.
For alpha-numeric display, i.e. low beam current (< 200 uA), improved sharpness can be obtained
by increasing grid 2 voltage to max. 700 V.

**¥ For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V.

* %

April 1979 D19



M31-310 SERIES

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 pA

negative max. 25 pA
Grid 2 current

positive max. 5 uA

negative max. 5 pA

MAXIMUM CIRCUIT VALUES

Resistance between cathode and heater max. 1,0 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,5 MQ
Grid 1 circuit impedance max. 0,5 MQ

TYPICAL OPERATING CONDITIONS; cathode drive
Voltages are specified with respect to grid 1

Anode voltage 14 to 17 kV
Grid 4 (focusing electrode) voltage 0 to 400 V*
Grid 2 voltage 400 v**
Cathode cut-off voltage 36 to 66 V***

X-RADIATION CHARACTERISTIC

X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings.

* Individual tubes will have optimum focus voltage within this range. In general an acceptable picture
will be obtained with a fixed focus voltage.

**  For alpha-numeric display, i.e. low beam current (< 200 uA), improved sharpness can be obtained
by increasing grid 2 voltage to max. 700 V.

*** Visual extinction of focused raster.
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J M31-310 SERIES

Monitor tubes
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M31-310 SERIES
150 7278723
VKR
(V)
100
/
ST
X7 /]
// 4’&0@
7 &
4 oo@ 4 -
// & 4
W
50 ) «49"\/\’
\0,’
l’
V. d
0 200 400 600 800
0 Vg2 (V)

Limits of cathode cut-off voltage as a function of grid 2 voltage.
Cathode drive; V3 g3 g5 = 17 kV.

AVKR
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M31-310 SERIES

7278724
150
—VGR
(V) v
/7
’l
4
100 NG
Q
oQQ /
4
y &
A \“%
o S
V.4 &
A mpmaat
/ Ny
V.é \\-\9
50 o =
Z] —
i —_—
" —_—
0
0 200 400 600 800
ng (V)
Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Va,g3,95 = 17 kV.
AVGR
o =0,75x10°°
AVa,g3,65 X
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M31-310 SERIES

J

DIMENSIONAL 283 max *| Dimensions in mm
DATA
— T
, | R635 19
\ 2 i
YQZ%%%%%%%%%Z;V ////7 442222%224/ 65
261 )

reference line

7278225.2

ﬂ286+1’07

0,8
| — 300 max

| 273,3
A

—

215 190,2 /
max
, 'y . éég_%%%%%g{éz /////////'
7278228.1 . /
+
. . '1,'\‘(\0
Front view of monitor )
tubes M31-312 and
M31-313. For front
view of tubes M31-314
and M31-315, turn over
next page.

(1) If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.

D24 April 1979



Monitor tubes M31‘310 SER'ES

]4———— 222 max ——»

lf’i R

reference line

7278226.2

-+ 130min e

257
—
P —
; 7 —
——
——
195
R25,4

N~ —
72782271

\ =

screen dimensions

NP

w (April 1979 D25



M31-310 SERIES

‘ .

7278923 .

(NI
ERX]

18,9
159
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Monitor tubes

J L M31-310 SERIES

72782241

=

20 10 - —

v

7278223

Monitor tubes M31-312 and M31-313.

f f 7268774

Monitor tubes M31-314 and M31-315.

7278714

7278715

a,93,95

7270154

(1) If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.
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M31-310 SERIESJ L

Maximum cone contour

- 124+35 —»
3

TN =
}'T—_‘ | ~‘\\ §
l__ | E
/P""*"\.\ 1

35°21'20"

72787161

/\..._

"
Nom. Distance from centre (max. values)
distance
Sec-| from
tion| reference
line 0° | 100 200 300 | diag. 400 500 | 60° 700 800 | 90°
1 68,3 137,21 138,7| 1434 | 151,8 | 155,4 | 152,56 | 133,8| 120,8 [ 112,6 | 108,2 | 106,8
2 58,3 133,0|134,2|138,3 | 145,8 | 148,2 | 142,2 | 126,6 | 115,2 | 108,0 | 104,1 | 103,1
3 48,3 125,01 1258|1284 {1319 131,91 1285 | 117,4| 108,56 [1028 | 99,8 | 99,1
4 38,3 108,9|109,0| 1104 [ 111,4| 111,2 [ 1100 | 104,4| 989 | 954 | 93,0 | 928
5 28,3 868| 86,1 860 | 86| 86,7| 85| 851| 83,7 | 826 | 818 | 81,7

D28
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M31-330 SERIES

900° deflection angle

20 mm neck diameter
white or green phosphor
integral protection

MONITOR TUBES

31 cm (12 in) face diagonal; rectangular glass

QUICK REFERENCE DATA

Deflection angle

Face diagonal

Overall length

Neck diameter
Heating

Grid 2 voltage

Anode voltage
Quick-heating cathode

900

31cm (12in)

max. 280 mm*
20 mm

11 V/140 mA

130 V

12 to 15 kV

with a typical tube
a legible picture
will appear within 5s

APPLICATION

These monitor tubes are used for information display and data terminals, e.g. in video monitoring
equipment, computer terminals, word processors.

The tubes are supplied with different screen phosphors: white (W) or green (GH or GR). They are
available with anti-reflective bonded face-plate.

The tubes can be supplied with additional deflection unit.

AVAILABLE VERSIONS

non-push-through versions push-through versions
monitor tubes M31 - 330W
without anti-reflective face-plate M31 - 330GH
without lugs M31 - 330GR
monitor tubes M31 - 331W
with anti-reflective face-plate M31 - 331GH
without lugs M31 - 331GR
monitor tubes M31 - 334W M31 - 332w
without anti-reflective face-plate M31 - 334GH M31 - 332GH
with lugs M31 - 334GR M31 - 332GR
monitor tubes M31 - 333W
with anti-reflective face-plate M31 - 333GH
with lugs M31 - 333GR

* |f an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,6 mm.

April 1979
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M31-330 SERIES

ELECTRICAL DATA
Focusing method
Deflection method

Deflection angles
diagonal
horizontal
vertical

Direct interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

External conductive coating to anode

Heater voltage
Heater currentat 11 V

OPTICAL DATA
Phosphor number

Light transmission at centre
of screen

of screen with anti-reflective face-plate

PICTURE CENTRING MAGNET

electrostatic
magnetic

approx. 900
approx. 830
approx. 65°

approx. 5 pF
approx. 8 pF

max. 900 pF
min. 450 pF

mv
140 mA

W, GH and GR (P4, P31
and P39 respectively,
according to JEDEC)

approx. 50%
approx. 30%

Field intensity perpendicular to the tube axis is adjustable from O to 800 A/m. Maximum distance

between centre of field of this magnet and reference line is 47 mm.

D30

April 1979



Monitor tubes M31-330 SERIES

MECHANICAL DATA (see also the figures under Dimensional Data)

Overall length max. 280 mm *
Greatest dimensions of tube

diagonal 315 mm

width 279 mm

height 227 mm
Minimum useful screen dimensions (projected)

diagonal 292 mm

horizontal axis 254 mm

vertical axis 201 mm

area 483 cm?

Recommended useful screen dimensions for
alpha-numeric display

diagonal 270 mm
horizontal axis 216 mm
vertical axis 162 mm
Implosion protection T-band and/or anti-reflective face-plate
Bulb EIA-J97 3/4M
Bulb contact designation |IEC67-111-2; JEDEC J1-21
Base designation JEDEC E7-91
Basing ' 7GR
Mass, without anti-reflective face-plate approx. 2,9 kg

RATINGS (Absolute Maximum System); cathode drive

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage max. 17 kV
min. 9 kV
Grid 4 (focusing electrode) voltage —200 to + 1000 V
Grid 2 voltage max. 200 V **
Cathode voltage
negative bias value max. oV
negative peak value max. 2V
positive bias value max. 200 VvV
positive peak value max. 400 V
Heater voltage max. 12,7 V ***
min. 93 V ***
Cathode-to-heater voltage max. 200 Vv

If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.
For alpha-numeric display, i.e. low beam current (<200 nA), improved sharpness can be
obtained by increasing grid 2 voltage to max. 400 V.

*** For maximum cathode life it is recommended that the heater supply be regulated at 11 V.

* ¥
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M31-330 SERIES

CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 pA
negative max. 25 pA
Grid 2 current
positive max. 5 uA
negative max. 5 puA
MAXIMUM CIRCUIT VALUES
Resistance between cathode and heater max. 1 MQ
Impedance between cathode and heater max. 0,1 MQ
Grid 1 circuit resistance max. 1,56 MQ
Grid 1 circuit impedance max. 05 MQ
TYPICAL OPERATING CONDITIONS; cathode drive
Voltages are specified with respect to grid 1.
Anode voltage 12 to 15 kV
Grid 4 (focusing electrode) voltage O0to 130V
Grid 2 voltage 130V *
- Cathode cut-off voltage 45t0 65V **
E X-RADIATION CHARACTERISTIC
X-radiation emitted will not exceed 0,5 mR/h throughout the useful life of the tube, when operated
within the given ratings. See curves on the opposite page.
*  For alpha-numeric display, i.e. low beam current (< 200 uA), improved sharpness can be
obtained by increasing grid 2 voltage to max. 400 V.
** Visual extinction of focused raster.
”~
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Monitor tubes M31-330 SER'ES

o 7274788.1
1
XM-35
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o
E
c
2
5 ]
B —
x / i
/
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]
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P
/
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17 18 19 20 21 -
anode voltage (kV) _—
X-radiation limit curve according to JEDEC94, at a constant anode current of 250 uA, measured -
according to JEDEC64D.
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500 1000 1500
anode current (uA)
0,5 mR/h isoexposure-rate limit-curve, according to JEDEC94, measured according to JEDEC64D.
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M31-330 SERIES

3000 7278719.1
Ia,g3,95
(uA)
2500
2000
\
|
1500 \ \
VA
\
\ \
= 1000 ‘\ \ \\
= \\ \
= \ \\
500 \ \ V92=:_
\ N300V N400v
\[ 200v] [ \Q N
N\ [\{130V ) N ‘
100V NG L )
0 1] NN [ ~
0 25 50 75 Vk(v) 100

Anode current as a function of cathode voltage.
Cathode drive; V3 g3 g5 = 15 kV.
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Monitor tubes

M31-330 SERIES

7278720.1

3000
Ia,g3,g5
(nA)
2500
/
2000
' /
[ 1500
[ 1 1]
/
/ 1| 1000 —
A / =
4 [ -
92 :
300V /A y.4 500
A 200V s/
d Y [ 130v)/ |/
P d V| foov
Y
]
1 L~ 0
—100 —-75 -50 —-25 0
Vg1 (V)
Anode current as a function of grid 1 voltage.
Grid drive; Va,g3,95 =15 kV.
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M31-330 SERIES
72721951
80
VkRr T
(V) SV
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60 'O
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80 120 160 Vgz (V) 200

Limits of cathode cut-off voltage as a function of grid 2 voltage.

Cathode drive; V5 g3 g5 = 15 kV.
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Monitor tubes

M31-330 SERIES

7278722
300
—VGR
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1/ P
A L7
pad
0
0 100 200 300 400
Vg2 (V)

Limits of grid 1 cut-off voltage as a function of grid 2 voltage.
Grid drive; Vg g3 g5 = 15 kV.
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M31-330 SERIESJ L

DIMENSIONAL DATA

279 max ——

!‘ ;
T 8

] |

i A A

m X * T (2035 25 max
Treference line 7 RIS
-
-
-
= ol
-
= r
b RS &
V"/ S
7 A

7
o

\\\

777777777

\

(1) If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.

(2) End of guaranteed contour.
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Monitor tubes

M31-330 SERIES

227 max

100 min
4

|
T G5

, [}
o 5
e 401
e T N 7
Non-push-through version.
Push-through version. E
254 min
}D ]
W %// /
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//// § /// 7
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bulb and screen dimensions 'L%m«;\o
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M31-330 SERIES

72

7268774

—

ﬁ/ 10°max

a,93,95 r—{:*‘"
. 20 10
I 20 (O

72782371

7278223

68775.1

Push-through version.

72782384

! s_?g},{
tq

72782361

Non-push-through version.

= 292
= 254 —=
= 1,3£15 201
= |- @0
26y o\ \
11,5 Y
LI
5,3%15 72782601
+—— F95min —»
- 285105 >
@\ l«zsa,es-
90°
\q | 4 ¥
reference line 45°+5" __y 132005
25 T
{ > RIS +qps
279,85 N _| +0,05 i
+0,05 HE 3 +5051
‘&,6&30' -
R1%0,2 l
detail A |
| ‘l 7278231
20,91'0,07
0,00 .
| Reference line gauge.
-+ 35+0,5 l=

(1) If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.
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Monitor tubes

M31-330 SERIES

Maximum cone contour

29

151 max
| 29,3 |-
- 1«10
| |5 wl
/W"‘T‘\ ;
‘L__]_~\ E
J \Q\ &
j—h= N 2
/ ll | \'\\
fo .
P
b
I
| I
P
[
R
2 Ti V23w s 67891001213
e
. '
b ’
\ || I
\ |= [
\\ !1 !
v
Vil
\ !
\
N -

35°22"

7278689

Nom Distance from centre (max. values)
Sec- N
tion from
section 1 00 100 200 300 diag. 400 500 60° 700 80° 90°
13 105,9 484 48,4 48,4 48,4 48,4 484 484 48,4 48,4 48,4 48,4
12 99 55,3 55,3 55,3 55,3 55,3 55,3 553 55,3 55,3 55,3 55,3
1 20 66,1 66,0 65,8 65,6 65,4 65,4 65,3 65,3 65,3 65,4 65,4
10 80 797 79,5 79,0 784 78,1 778 773 76,9 76,6 76,5 76,4
9 70 91,8 92,0 92,1 91,8 914 90,9 89,6 87,9 86,2 84,9 84,3
8 60 102,3 1030 | 1042 104,8 1045 | 1039 1014 97,8 94,4 91,8 90,9
7 50 11,8 12,8 115,1 17,1 17,2 | 1165 | 1123 106,5 1013 98,0 96,9
6 40 120,4 121,6 124,9 1286 | 1293 1285 | 1221 113,7 107,3 103,5 102,3
5 30 128,2 129,6 133,7 139,1 140,6 1396 | 1303 119,9 12,6 108,4 107,1
4 20 1350 | 136,56 141,3 148,3 150,8 149,4 | 1369 125,0 17,1 112,6 111
3 10 140,0 141,7 146,8 154,9 158,1 156,3 1415 128,7 120,3 115,6 1141
2 5 140,9 142,6 1479 156,0 159,2 157,3 1424 129,6 1211 116,4 114,9
1 0 141,3 143,0 148,3 156,5 159,6 157,6 142,7 129,9 1215 116,8 115,3
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M38-310 SERIES

1100 deflection angle

28,6 mm neck diameter

integral implosion protection

QUICK REFERENCE DATA

white or green screen phosphor

MONITOR TUBES

38 cm (15 in) face diagonal; rectangular glass

Deflection angle
Face diagonal
Overall length
Neck diameter
Heating

Grid 2 voltage
Anode voltage

1100

38 cm (15 in)
max. 279 mm*
28,6 mm

6,3 V/300 mA
400 to 700 V
14 to 17 kV

APPLICATION

These monitor tubes are used for information display and data terminals, e.g. in video monitoring
equipment, computer terminals, word processors.
The tubes are supplied with different screen phosphors: white (W) or green (GH and GR). They are
available with anti-reflective bonded face-plate.
The tubes can be supplied with additonal deflection unit.

AVAILABLE VERSIONS

monitor tubes M38-312W M38-314W
without anti-reflective face-plate M38-312GH | M38-314GH
with lugs M38-312GR | M38-314GR
monitor tubes M38-313W M38-315W
with anti-reflective face-plate M38-313GH | M38-315GH
with lugs M38-313GR | M38-315GR

The differences between the tubes of the two columns of the table above, can be found in Dimensional

Data.

* If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.
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M38-310 SERIES

ELECTRICAL DATA
Focusing method
Delfection method

Deflection angles
diagonal
horizontal
vertical

Direct interelectrode capacitances
cathode to all other electrodes
grid 1 to all other electrodes

External conductive coating to anode

Heater voltage
Heater current at 6,3 V

OPTICAL DATA
Phosphor number

Light transmission at centre

electrostatic
magnetic

approx. 1100
approx. 980
approx. 8190

approx. 5 pF
approx. 7 pF

max. 1000 pF
min. 550 pF

6,3V
300 mA

W, GH and GR (P4, P31
and P39 respectively,
according to JEDEC)

— of screen approx. 46%
';- of screen with anti-reflective face-plate approx. 28%
PICTURE CENTRING MAGNET
Field intensity perpendicular to the tube axis is adjustable from O to 800 A/m.
Maximum distance between centre of field of this magnet and reference line is 57 mm.
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Monitor tubes

M38-310 SERIES

MECHANICAL DATA (see also the figures under Dimensional Data)
Overall length

Greatest dimensions of tube
diagonal
width
height
Minimum useful screen dimensions (projected)
diagonal
horizontal axis
vertical axis
area

Recommended useful screen dimensions for
alpha-numeric display

diagonal

horizontal axis

vertical axis

Implosion protection

Bulb

Bulb contact designation

Base designation

Basing

Mass, without anti-reflective face-plate

RATINGS (Absolute Maximum System); cathode drive

max. 279 mm*

383 mm
324 mm
262 mm

352 mm
292 mm
227 mm
665 cm?

324 mm
259 mm
194 mm

rimband and/or anti-reflective
face-plate

EIA J-J380A1

IEC67-111-2; JEDECJ1-21
IEC67-1-31a; JEDEC B7-208
8 HR

approx. 4 kg

Unless otherwise specified voltage values are positive and measured with respect to grid 1.

Anode voltage

Grid 4 (focusing electrode) voltage
Grid 2 voltage

Cathode voltage
negative bias value
negative peak value
positive bias value
positive peak value

Heater voltage

Cathode-to-heater voltage

*

* %

by increasing grid 2 voltage to max. 700 V.

max. 19 kV
min. 12 kV

—500 to + 1000 V
max. 700 V**

max. 0OV
max. 2V
max. 1560 V
max. 400 V

max. 7,3 V***
min. 5,3 V***
max. 260 V

If an anti-reflective face-plate is present, this dimension has to be increased by approx. 5,5 mm.
For alpha-numeric display, i.e. low beam current (< 200 uA), improved sharpness can be obtained

*** For maximum cathode life it is recommended that the heater supply be regulated at 6,3 V.
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CIRCUIT DESIGN VALUES
Grid 4 current

positive max. 25 uA
negative max. 25 pA
Grid 2 current
pos